
 

 Tesoro  Companies, Inc. 
 3450 S. 344th Way, Suite 201 
 Auburn, WA  98001-5931 
 (253) 896-8700 

April 29, 2015 
 
Mr. Jerry Wickham 
Hazardous Materials Specialist 
Alameda County Environmental Health 
1131 Harbor Bay Parkway, Suite 250 
Alameda, CA 94502-6577 
 
 
Subject: First Quarter 2015 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 First Quarter 2015 Status Report for the subject site, dated 29 
April 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 

mleite
ENVHEALTH



 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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  

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

Executive Summary 

A quarterly groundwater monitoring event was conducted from 20 to 21 January 2015.  
On average, there was an approximately 11-foot increase in water levels since the fourth 
quarter 2014.  The highest onsite petroleum hydrocarbon concentrations were detected in 
groundwater at wells MW-2 and DW-8, located in the western portion of the site adjacent 
to the dispenser islands and underground storage tanks (USTs), respectively.  The highest 
offsite petroleum hydrocarbon concentrations were detected in groundwater at wells 
DW-2 and DW-5, located northwest of the intersection of 1st Street and South P Street.     

During the first quarter 2015, Arctos operated the soil vapor extraction (SVE) system from 
1 January to 19 February 2015.  Influent vapor concentrations decreased below laboratory 
detection levels and the mass removal rate through volatilization was less than 1 pound 
per day (lb/day).  An estimated total of 5 pounds of petroleum hydrocarbons were 
removed through volatilization and an estimated 490 pounds were removed through 
biodegradation.  The oxygen injection system remained shut off during the first quarter 
2015.   

Based on a project meeting conducted with Alameda County Environmental Health 
(ACEH) on 26 February 2015, Arctos recommends (1) discontinuing the increased 
sampling frequency and additional analytical parameters sampled for in situ chemical 
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oxidation (ISCO) pilot test monitoring and (2) resuming semiannual monitoring with 
quarterly monitoring of selected wells.  Additionally, Arctos recommends restarting 
oxygen injection to remediate dissolved-phase hydrocarbons on site. 

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 20 to 21 January 2015.  Confluence 
sampled groundwater within the saturated zone at wells MW-1 through MW-5, MW-7, 
DW-1 through DW-9, IP-1, IP-5, and IP-8 through IP-10.  Samples were unable to be 
collected from 10 wells because of 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, MW-3 through MW-5, and DW-4 
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 419 to 433 feet above mean sea level 
(MSL; 41 to 50 feet below ground surface [bgs]).  Water levels increased an average 
of 11 feet compared to the previous quarter and were an average of 11 feet lower than 
water levels in the first quarter 2014 (Table 1).  Arctos evaluated the water level data and 
determined that the general direction of groundwater flow was toward the northwest with 
an estimated gradient of 0.02 (1 foot/43 feet; Figure 2).  The gradient was consistent with 
historical data collected since 1993 (Attachment C). 

During the first quarter 2015, the highest onsite dissolved-phase concentrations of total 
petroleum hydrocarbons as gasoline (TPHg), benzene, and methyl tert-butyl ether (MTBE) 
were detected at wells MW-2 and DW-8, located in the western portion of the site 
adjacent to the dispenser islands and USTs, respectively.  The highest offsite dissolved-
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phase concentrations of TPHg, benzene, and MTBE were detected at wells DW-2 and 
DW-5, 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 on and off site.  

Hydrocarbon 
Compound 

Maximum Onsite 
Concentration(a)  

(g/l) 

Maximum Offsite 
Concentration(a)  

(g/l) 

TPHg 
38,000 
(DW-8) 

26,000 
(DW-5) 

Benzene 
2,800 

(DW-8) 
260 

(DW-2) 

MTBE 
80 

(MW-2) 
100 

(DW-2) 

(a) Dissolved-phase petroleum hydrocarbons analyzed by Environmental 
Protection Agency (EPA) Method 8260B and reported in g/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.  Arctos evaluated the monitoring results and determined 
that concentrations are generally stable or decreasing 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.  The table below summarizes TPHg concentrations 
at selected on- and offsite wells before and after remediation events were conducted. 

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 

(January 2015) 

Onsite 

MW-2 26,000 430 11,000 14,000 

DW-8 NA(b) 5,900 55,000 38,000 

Offsite 

DW-2 2,300 4,500 8,300 5,700 

DW-5 2,100 3,000 120,000 26,000 

(a) Dissolved-phase TPHg analyzed by EPA Method 8260B and reported in g/l. 
(b) NA – Not applicable.  Well DW-8 was installed in April 2011. 
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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 laboratory reports and 
chain-of-custody forms are in Attachment E.  

ISCO Pilot Test Monitoring 

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.  Arctos evaluated 
changes in groundwater chemistry and hydrocarbon concentrations and determined that 
the RegenOx™ chemical oxidant was effective at desorbing petroleum hydrocarbons from 
soil and destroying hydrocarbons in groundwater.   

The RegenOx™ oxidant complex can cause naturally-occurring, insoluble trivalent 
chromium to convert to soluble hexavalent chromium, resulting in an increase in 
hexavalent chromium concentrations in groundwater.  ISCO pilot test monitoring has 
indicated that hexavalent chromium has been detected at monitoring wells MW-8, 
MW-10, MW-11, DW-8, and injection wells IP-1, IP-8, and IP-9.  During the first quarter 
2015, hexavalent chromium was only detected at injection well IP-9 at a concentration of 
58 μg/l, exceeding the Maximum Contaminant Level (MCL) of 10 μg/l.  In general, 
hexavalent chromium was detected above the MCL at injection or adjacent monitoring 
wells shortly after injection events and subsequently decreased to non-detect levels.  
Hexavalent chromium continues to be detected at injection well IP-9, which received the 
highest volume of oxidant, but overall concentrations appear to be decreasing.   

ISCO pilot test groundwater monitoring results for petroleum hydrocarbons and general 
chemistry are summarized in Tables 4 and 5, respectively.  Table 5 includes highlighting 
for all recent and historical sample results exceeding primary or secondary MCLs.  In 
general, the analytical parameters detected above MCLs in the first quarter 2015 were 
sulfate, total and ferrous iron, and total dissolved solids (TDS).  Arsenic was detected 
above the MCL of 0.01 milligram per liter (mg/l) at wells IP-1, IP-8, IP-9, and DW-8, 
ranging from 0.015 to 0.31 mg/l at wells DW-8 and IP-9, respectively.  As stated above, 
hexavalent chromium was detected above the MCL at well IP-9.  Iron and TDS 
concentrations appear to be naturally elevated in groundwater in the vicinity of the site 
based on MCL exceedances in baseline groundwater samples collected before the ISCO 
pilot test.  At the farthest downgradient monitoring well DW-9, total and ferrous iron and 
TDS were detected above MCLs but consistent with concentrations before ISCO events 
were conducted. 



Jerry Wickham 
Alameda County Environmental Health 
29 April 2015 
Page 5 

[S:\Tesoro\01LV\LTR\LTR049_1Q15 GWMR.doc]  4/29/15 

Source Area Remediation 

SVE System 
Arctos operated the SVE system from June 2010 to November 2012.  The system was shut 
down in November 2012 and remained off through the second quarter 2014.  During this 
period of operation, the total hydrocarbon mass removed by the SVE system was estimated 
to be 38,000 pounds or approximately 5,900 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.  Arctos restarted the SVE system 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.  Wells 
MW-11 and VW-2 were shut down during the fourth quarter 2014 because of low 
wellhead photoionization detector (PID) readings. 

During the first quarter 2015, the system operated from 1 January to 19 February 2015.  
Arctos shut down well TP-2 during the reporting period because of low wellhead PID 
readings.  The SVE system was shut down on 19 February 2015 due to low influent 
concentrations. 

Arctos monitored the SVE system influent bimonthly with a PID and by laboratory analysis 
of soil gas samples.  The SVE system was monitored to document and optimize 
hydrocarbon mass removal from the subsurface.  Influent hydrocarbon concentrations 
increased from start-up until November 2014, then decreased corresponding to increasing 
water levels.  Water levels on site increased by approximately 11 feet between the fourth 
quarter 2014 and first quarter 2015, and influent hydrocarbon concentrations decreased 
below laboratory detection levels.  Table 6 summarizes the laboratory analytical results for 
influent SVE system samples.   

The average mass removal rate by volatilization during the first quarter 2015 was 
approximately 0.1 lb/day, corresponding to an estimated total of 5 pounds removed 
during the reporting period.  The percentage of carbon dioxide in soil vapor decreased 
from approximately 0.7 to less than 0.5 percent during the operating period, indicative of 
decreased biodegradation with decreasing concentrations of petroleum hydrocarbons.  
The average mass removal rate by biodegradation during the first quarter 2015 was 
approximately 10 lb/day, corresponding to an estimated total of 490 pounds removed 
during the reporting period.  The total hydrocarbon mass removed by the system to date is 
estimated to be 47,000 pounds or approximately 7,200 gallons (at a density of 6.5 pounds 
per gallon).  Table 7 summarizes mass removal rates by volatilization and biodegradation. 
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Figures 6, 7, and 8 show graphs of 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 
Arctos operated the oxygen injection system from October 2010 to March 2013.  Arctos 
shut down the system on 28 March 2013 in preparation for the expanded ISCO pilot test 
and it remained shut off during the first quarter 2015.   

Between May 2010 and April 2013, dissolved-phase hydrocarbon concentrations at 
source area wells MW-2 and DW-1 decreased by over 98 percent, indicating the oxygen 
injection system was effective at degrading hydrocarbons in groundwater.  As stated 
above, concentrations at these wells have subsequently increased as a result of desorption 
from ISCO activities.  The following table summarizes changes in hydrocarbon 
concentrations observed at these wells. 

Well 
Before O2 Injection 

(May 2010) 

After O2 Injection 
and Before ISCO 

(April 2013) Percent Reduction 

TPHg Concentration(a) (μg/l) 

MW-2 26,000 430 99 

DW-1 1,800 ND<50(b) 99 

Benzene Concentration(a) (μg/l) 

MW-2 3,100 10 99 

DW-1 160 ND<0.5 99(c) 

MTBE Concentration(a) (μg/l) 

MW-2 530 13 98 

DW-1 21 ND<0.5 99(c) 

(a) Dissolved-phase petroleum hydrocarbons analyzed by EPA Method 8260B and reported in g/l. 
(b) ND – Not detected at reporting limit listed. 
(c) Half of reporting limit used to calculate percent reduction. 

Based on the observed decreases in source area hydrocarbon concentrations as a result of 
previous oxygen injection, Arctos is proposing to restart oxygen injection at the site.  
Arctos’s approved Interim Remedial Action Plan (IRAP) included specifications for a 
system capable of delivering air up to 15 standard cubic feet per hour (scfh) at over 90 
percent by volume oxygen concentration.  Arctos is proposing to replace the former 
system with a system capable of delivering up to 45 scfh at over 90 percent by volume 
oxygen concentration.   
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Groundwater Sampling Frequency 

In a 23 July 2009 letter, ACEH approved semiannual groundwater sampling at the site 
(ACEH, 2009).  Select wells were monitored quarterly to assess the performance of the 
SVE and oxygen injection systems.  In addition, groundwater monitoring associated with 
the expanded ISCO pilot test included increased monitoring frequency and analysis of 
additional parameters.  Arctos proposes to discontinue the additional frequency and 
analytical parameters for ISCO monitoring.  After the oxygen injection system is restarted, 
Arctos proposes groundwater sampling according the following program: 

Well 
Designation Location 

Sampling 
Frequency 

MW-1  Upgradient 

Quarterly 
MW-2, MW-11, DW-1, TP-1, TP-2, and 

VW-2 
Source area 

MW-6, MW-12, DW-2, DW-3, DW-5, 
DW-6, DW-7, DW-8, and DW-9 

Downgradient 

MW-3, MW-4, and VW-3 Upgradient 
Semiannually 

(2nd and 
4th quarters) 

MW-5 and MW-7 Cross gradient 

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

IP-1 through IP-10 On site 
Annually 

(2nd quarter) 

Conclusions 

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

1. Water levels increased approximately 11 feet during the first quarter 2015. 

2. Increasing water levels submerged sorbed hydrocarbons and decreased SVE 
influent vapor-phase concentrations.  As a result, Arctos shut down the SVE 
system on 19 February 2015. 

3. On- and offsite dissolved-phase hydrocarbon concentrations have decreased 
or remained stable since the expanded ISCO pilot test.  
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6/30/13 

Recommendations 

Based on the activities completed during this quarter and a meeting with ACEH conducted 
on 26 February 2015, Arctos recommends the following tasks during the second quarter 
2015 and beyond: 

 Discontinue the increased groundwater monitoring sampling frequency and 
additional analytical parameters sampled for expanded ISCO pilot test 
monitoring 

 Restart an oxygen injection system with increased oxygen production 
capacity (up to 45 scfh)  

 Resume semiannual groundwater monitoring with quarterly monitoring of 
selected wells to assess the oxygen injection system performance in 
accordance with the groundwater monitoring program approved in the 2008 
IRAP (Arctos, 2008). 

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 
  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 
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  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 1/21/14 33.23 474.21 440.98

6/10/14 41.40 432.81

8/13/14 48.64 425.57

11/12/14 52.80 421.41

1/20/15 41.10 433.11

MW-2 1/21/14 33.81 472.98 439.17

6/10/14 41.65 431.33

8/13/14 50.12 422.86

11/12/14 DRY
(c) --

1/20/15 42.66 430.32

MW-3 1/21/14 33.49 473.37 439.88

6/10/14 41.62 431.75

8/13/14 50.67 422.70

11/12/14 DRY --

1/20/15 42.22 431.15

MW-4 1/21/14 34.07 473.64 439.57

6/10/14 42.10 431.54

8/13/14 DRY --

11/12/14 DRY --

1/20/15 41.89 431.75

MW-5 1/21/14 34.65 472.67 438.02

6/10/14 42.40 430.27

8/13/14 DRY --

11/12/14 DRY --

1/20/15 43.24 429.43

MW-6 1/21/14 35.42 471.93 436.51

6/10/14 42.36 429.57

8/13/14 DRY --

11/12/14 DRY --

1/20/15 DRY --

MW-7 1/21/14 33.11 472.33 439.22

6/10/14 40.50 431.83

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)

MW-7 11/12/14 DRY 472.33 --

(cont.) 1/20/15 43.33 429.00

MW-8 1/21/14 34.63 471.18 436.55

6/10/14 43.17 428.01

8/13/14 DRY --

11/12/14 DRY --

1/20/15 DRY --

MW-9 1/21/14 36.31 470.78 434.47

6/10/14 43.15 427.63

8/13/14 DRY --

11/12/14 DRY --

1/20/15 DRY --

MW-10 1/21/14 34.55 471.63 437.08

6/10/14 40.18 431.45

8/13/14 DRY --

11/12/14 DRY --

1/20/15 DRY --

MW-11 1/21/14 32.43 472.96 440.53

6/10/14 38.62 434.34

8/13/14 DRY --

11/12/14 DRY --

1/20/15 DRY --

MW-12 1/21/14 35.94 469.77 433.83

6/10/14 42.76 427.01

8/13/14 DRY --

11/12/14 DRY --

1/20/15 DRY --

VW-2 1/21/14 33.16 472.57 439.41

6/10/14 DRY --

8/13/14 DRY --

11/12/14 DRY --

1/20/15 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 1/21/14 33.80 474.38 440.58

6/10/14 DRY --

8/13/14 DRY --

11/12/14 DRY --

1/20/15 DRY --

TP-1 1/21/14 33.38 472.64 439.26

6/10/14 DRY --

8/13/14 DRY --

11/12/14 DRY --

1/20/15 DRY --

TP-2 1/21/14 33.25 472.78 439.53

6/10/14 DRY --

8/13/14 DRY --

11/12/14 DRY --

1/20/15 DRY --

DW-1 1/21/14 33.57 472.85 439.28

6/10/14 41.71 431.14

8/13/14 51.02 421.83

11/12/14 56.47 416.38

1/20/15 42.71 430.14

DW-2 1/21/14 35.59 471.61 436.02

6/10/14 43.35 428.26

8/13/14 52.02 419.59

11/12/14 56.52 415.09

1/20/15 48.87 422.74

DW-3 1/21/14 35.32 470.33 435.01

6/10/14 44.03 426.30

8/13/14 54.13 416.20

11/12/14 58.59 411.74

1/20/15 49.60 420.73

DW-4 1/21/14 35.99 468.48 432.49

6/10/14 44.63 423.85

8/13/14 54.37 414.11
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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 11/12/14 58.86 468.48 409.62

(cont.) 1/20/15 49.20 419.28

DW-5 1/21/14 34.45 471.86 437.41

6/10/14 43.51 428.35

8/13/14 51.13 420.73

11/13/14 56.40 415.46

1/20/15 45.75 426.11

DW-6 1/21/14 37.03 471.77 434.74

6/10/14 44.40 427.37

8/13/14 52.71 419.06

11/12/14 57.14 414.63

1/20/15 49.51 422.26

DW-7 1/21/14 36.70 470.07 433.37

6/10/14 44.67 425.40

8/13/14 53.47 416.60

11/12/14 57.99 412.08

1/20/15 49.45 420.62

DW-8 1/21/14 33.03 472.31 439.28

6/10/14 40.60 431.71

8/13/14 50.56 421.75

11/12/14 55.87 416.44

1/20/15 42.31 430.00

DW-9 1/21/14 36.26 469.80 433.54

6/10/14 44.05 425.75

8/13/14 52.61 417.19

11/12/14 56.94 412.86

1/20/15 48.79 421.01

(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) 

(g/l)
Benzene(a) 

(g/l)
Toluene(a) 

(g/l)

Ethyl-
benzene(a) 

(g/l)

Total 
Xylenes(a) 

(g/l)
MTBE(a) 

(g/l)
DIPE(a) 

(g/l)
ETBE(a) 

(g/l)
TAME(a) 

(g/l)
TBA(a) 

(g/l)
Methanol(a) 

(g/l)
Ethanol(a) 

(g/l)
1,2-DCA(a) 

(g/l)
EDB(a) 

(g/l)

MW-1 1/21/14 9,600 2.5 5.2 130 250 ND<50(b) 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

11/12/14 5,400 33 48 39 530 ND<0.5 ND<0.5 ND<0.5 ND<0.5 8.4 ND<50 ND<8 ND<0.5 ND<0.5

1/21/15 1,500 4.7 4.0 16 37 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-2 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

11/12/14 NS(c) NS NS NS NS NS NS NS NS NS NS NS NS NS

1/21/15 14,000 340 31 230 440 80 ND<2.5 ND<2.5 ND<2.5 93 ND<250 ND<25 ND<2.5 ND<2.5

MW-3 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 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 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-5 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
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TABLE 2

GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 
Date

TPHg(a) 

(g/l)
Benzene(a) 

(g/l)
Toluene(a) 

(g/l)

Ethyl-
benzene(a) 

(g/l)

Total 
Xylenes(a) 

(g/l)
MTBE(a) 

(g/l)
DIPE(a) 

(g/l)
ETBE(a) 

(g/l)
TAME(a) 

(g/l)
TBA(a) 

(g/l)
Methanol(a) 

(g/l)
Ethanol(a) 

(g/l)
1,2-DCA(a) 

(g/l)
EDB(a) 

(g/l)

MW-5 11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 1/20/15 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

MW-6 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-7 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 100 0.50 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

MW-8 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-9 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

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
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TABLE 2

GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 
Date

TPHg(a) 

(g/l)
Benzene(a) 

(g/l)
Toluene(a) 

(g/l)

Ethyl-
benzene(a) 

(g/l)

Total 
Xylenes(a) 

(g/l)
MTBE(a) 

(g/l)
DIPE(a) 

(g/l)
ETBE(a) 

(g/l)
TAME(a) 

(g/l)
TBA(a) 

(g/l)
Methanol(a) 

(g/l)
Ethanol(a) 

(g/l)
1,2-DCA(a) 

(g/l)
EDB(a) 

(g/l)

MW-10 8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-11 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-12 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

VW-2 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

VW-3 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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) 

(g/l)
Benzene(a) 

(g/l)
Toluene(a) 

(g/l)

Ethyl-
benzene(a) 

(g/l)

Total 
Xylenes(a) 

(g/l)
MTBE(a) 

(g/l)
DIPE(a) 

(g/l)
ETBE(a) 

(g/l)
TAME(a) 

(g/l)
TBA(a) 

(g/l)
Methanol(a) 

(g/l)
Ethanol(a) 

(g/l)
1,2-DCA(a) 

(g/l)
EDB(a) 

(g/l)

TP-1 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

TP-2 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

DW-1 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

11/12/14 160 3.0 ND<0.5 ND<0.5 ND<0.5 7.8 ND<0.5 ND<0.5 ND<0.5 9.2 ND<50 ND<5 ND<0.5 ND<0.5

1/20/15 8,700 49 8.2 260 360 6.2 ND<0.5 ND<0.5 ND<0.5 14 ND<50 ND<5 ND<0.5 ND<0.5

DW-2 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

11/13/14 1,100 0.83 ND<0.5 ND<0.5 ND<0.5 9.0 ND<0.5 ND<0.5 ND<0.5 310 ND<50 ND<5 ND<0.5 ND<0.5

1/21/15 5,700 260 12 110 48 100 ND<0.5 ND<0.5 1.1 300 ND<50 ND<5 ND<0.5 ND<0.5

DW-3 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
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TABLE 2

GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 
Date

TPHg(a) 

(g/l)
Benzene(a) 

(g/l)
Toluene(a) 

(g/l)

Ethyl-
benzene(a) 

(g/l)

Total 
Xylenes(a) 

(g/l)
MTBE(a) 

(g/l)
DIPE(a) 

(g/l)
ETBE(a) 

(g/l)
TAME(a) 

(g/l)
TBA(a) 

(g/l)
Methanol(a) 

(g/l)
Ethanol(a) 

(g/l)
1,2-DCA(a) 

(g/l)
EDB(a) 

(g/l)

DW-3 11/12/14 290 0.72 ND<0.5 ND<0.5 ND<0.5 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.) 1/20/15 1,600 17 2.2 37 22 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 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

11/12/14 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

1/20/15 ND<50 0.76 ND<0.5 0.68 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

DW-5 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

11/13/14 18,000 27 4.3 290 510 ND<2 ND<2 ND<2 ND<2 ND<9 ND<200 ND<20 ND<2 ND<2

1/21/15 26,000 92 11 650 860 ND<2.5 ND<2.5 ND<2.5 ND<2.5 48 ND<250 ND<25 ND<2.5 ND<2.5

DW-6 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

11/13/14 3,400 2.4 1.1 ND<0.5 0.65 5.3 ND<0.5 ND<0.5 ND<0.5 25 ND<50 ND<5 ND<0.5 ND<0.5

1/21/15 3,400 6.1 1.5 35 7.7 4.9 ND<0.5 ND<0.5 ND<0.5 26 ND<80 ND<5 ND<0.5 ND<0.5

DW-7 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

11/12/14 1,000 8.9 ND<0.5 0.61 ND<0.5 17 ND<0.5 ND<0.5 ND<0.5 160 ND<50 ND<5 ND<0.5 ND<0.5

1/20/15 10,000 210 8.4 250 110 49 ND<0.5 ND<0.5 ND<0.5 260 ND<100 ND<5 ND<0.5 ND<0.5

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

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
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TABLE 2

GROUNDWATER ANALYTICAL RESULTS
TESORO - LIVERMORE, 67076

Monitoring 
Well

Sample 
Date

TPHg(a) 

(g/l)
Benzene(a) 

(g/l)
Toluene(a) 

(g/l)

Ethyl-
benzene(a) 

(g/l)

Total 
Xylenes(a) 

(g/l)
MTBE(a) 

(g/l)
DIPE(a) 

(g/l)
ETBE(a) 

(g/l)
TAME(a) 

(g/l)
TBA(a) 

(g/l)
Methanol(a) 

(g/l)
Ethanol(a) 

(g/l)
1,2-DCA(a) 

(g/l)
EDB(a) 

(g/l)

DW-8 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

(cont.) 11/13/14 53,000 3,200 790 2,200 7,100 ND<7 ND<7 ND<7 ND<7 65 ND<700 ND<70 ND<7 ND<7

1/21/15 38,000 2,800 1,400 1,600 5,800 ND<9 ND<9 ND<9 ND<9 130 ND<900 ND<90 ND<9 ND<9

DW-9 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

11/13/14 9,600 130 6.8 36 11 22 ND<1.5 ND<1.5 ND<1.5 53 ND<150 ND<15 ND<1.5 ND<1.5

1/21/15 8,300 110 6.8 200 83 16 ND<1.5 ND<1.5 ND<1.5 58 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.

\\NC-AD02\shared\Tesoro\01LV\Tbl\TBL050_1Q15   4/15/2015 Page 6 of 6



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

11/13/14 24,000 480 510 620 2,300 ND<5 ND<5 ND<5 ND<5 37 ND<500 ND<50 ND<5 ND<5

1/21/15 18,000 320 340 550 1,800 ND<2.5 ND<2.5 ND<2.5 ND<2.5 38 ND<250 ND<25 ND<2.5 ND<2.5

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
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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 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

4/23/13 160 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

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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
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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-3 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

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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
(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

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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
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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 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

(cont.) 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

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

11/12/14 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.76 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/20/15 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 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

S:\Tesoro\01LV\Tbl\TBL050_1Q15   4/15/2015 Page 4 of 8



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-6 2/12/13 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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

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

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

(cont.) 11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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

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

11/13/14 53,000 1,200 3,900 1,000 8,000 ND<9 ND<9 ND<9 ND<9 ND<50 ND<900 ND<90 ND<9 ND<9

1/21/15 36,000 1,200 3,300 1,000 6,700 ND<9 ND<9 ND<9 ND<9 99 ND<900 ND<90 ND<9 ND<9

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
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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-9 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

(cont.) 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

11/12/14 3,000 5.4 97 49 340 ND<0.5 ND<0.5 ND<0.5 ND<0.5 31 ND<50 ND<5 ND<0.5 ND<0.5

1/21/15 330 ND<0.5 1.7 0.56 7.7 ND<0.5 ND<0.5 ND<0.5 ND<0.5 35 ND<50 ND<5 ND<0.5 ND<0.5

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

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

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
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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 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

(cont.) 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

11/12/14 1,800 7.7 1.2 3.5 3.9 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

1/21/15 2,700 23 4.9 37 42 ND<0.5 ND<0.5 ND<0.5 ND<0.5 15 ND<100 ND<5 ND<0.5 ND<0.5

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

  (TAME), tert-butyl alcohol (TBA), 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

4Q14 11/12/14 NS
(c) NS NS NS NS NS NS NS NS NS NS NS NS NS

1Q15 1/21/15 14,000 340 31 230 440 80 ND<2.5 ND<2.5 ND<2.5 93 ND<250 ND<25 ND<2.5 ND<2.5

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 NS NS NS NS NS NS NS NS NS NS NS NS NS

4Q14 11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1Q15 1/20/15 NS 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

4Q14 11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1Q15 1/20/15 100 0.50 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
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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-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

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

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

4Q14 11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1Q15 1/20/15 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

4Q14 11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1Q15 1/20/15 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

4Q14 11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1Q15 1/20/15 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

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-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

4Q14 11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1Q15 1/20/15 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 0.5 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 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

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

4Q14 11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1Q15 1/20/15 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

4Q14 11/13/14 24,000 480 510 620 2,300 ND<5 ND<5 ND<5 ND<5 37 ND<500 ND<50 ND<5 ND<5

1Q15 1/21/15 18,000 320 340 550 1,800 ND<2.5 ND<2.5 ND<2.5 ND<2.5 38 ND<250 ND<25 ND<2.5 ND<2.5

S:\Tesoro\01LV\TBL\TBL045_ISCO Analytical Results.xlsx   4/15/2015 Page 3 of 7



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)

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

4Q14 11/12/14 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.76 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1Q15 1/20/15 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 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

4Q14 11/13/14 53,000 1,200 3,900 1,000 8,000 ND<9 ND<9 ND<9 ND<9 ND<50 ND<900 ND<90 ND<9 ND<9

1Q15 1/21/15 36,000 1,200 3,300 1,000 6,700 ND<9 ND<9 ND<9 ND<9 99 ND<900 ND<90 ND<9 ND<9

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

4Q14 11/12/14 3,000 5.4 97 49 340 ND<0.5 ND<0.5 ND<0.5 ND<0.5 31 ND<50 ND<5 ND<0.5 ND<0.5

1Q15 1/21/15 330 ND<0.5 1.7 0.56 7.7 ND<0.5 ND<0.5 ND<0.5 ND<0.5 35 ND<50 ND<5 ND<0.5 ND<0.5

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
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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)

IP-10 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

(cont.) 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

4Q14 11/12/14 1,800 7.7 1.2 3.5 3.9 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

1Q15 1/21/15 2,700 23 4.9 37 42 ND<0.5 ND<0.5 ND<0.5 ND<0.5 15 ND<100 ND<5 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

4Q14 11/12/14 160 3.0 ND<0.5 ND<0.5 ND<0.5 7.8 ND<0.5 ND<0.5 ND<0.5 9.2 ND<50 ND<5 ND<0.5 ND<0.5

1Q15 1/20/15 8,700 49 8.2 260 360 6.2 ND<0.5 ND<0.5 ND<0.5 14 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

4Q14 11/13/14 1,100 0.83 ND<0.5 ND<0.5 ND<0.5 9.0 ND<0.5 ND<0.5 ND<0.5 310 ND<50 ND<5 ND<0.5 ND<0.5

1Q15 1/21/15 5,700 260 12 110 48 100 ND<0.5 ND<0.5 1.1 300 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
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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-3 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

(cont.) 2Q14 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

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

4Q14 11/12/14 290 0.72 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1Q15 1/20/15 1,600 17 2.2 37 22 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

DW-5 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

4Q14 11/13/14 18,000 27 4.3 290 510 ND<2 ND<2 ND<2 ND<2 ND<9 ND<200 ND<20 ND<2 ND<2

1Q15 1/21/15 26,000 92 11 650 860 ND<2.5 ND<2.5 ND<2.5 ND<2.5 48 ND<250 ND<25 ND<2.5 ND<2.5

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

4Q14 11/13/14 3,400 2.4 1.1 ND<0.5 0.65 5.3 ND<0.5 ND<0.5 ND<0.5 25 ND<50 ND<5 ND<0.5 ND<0.5

1Q15 1/21/15 3,400 6.1 1.5 35 7.7 4.9 ND<0.5 ND<0.5 ND<0.5 26 ND<80 ND<5 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
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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-7 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

(cont.) 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

4Q14 11/12/14 1,000 8.9 ND<0.5 0.61 ND<0.5 17 ND<0.5 ND<0.5 ND<0.5 160 ND<50 ND<5 ND<0.5 ND<0.5

1Q15 1/20/15 10,000 210 8.4 250 110 49 ND<0.5 ND<0.5 ND<0.5 260 ND<100 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

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

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

4Q14 11/13/14 53,000 3,200 790 2,200 7,100 ND<7 ND<7 ND<7 ND<7 65 ND<700 ND<70 ND<7 ND<7

1Q15 1/21/15 38,000 2,800 1,400 1,600 5,800 ND<9 ND<9 ND<9 ND<9 130 ND<900 ND<90 ND<9 ND<9

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

4Q14 11/13/14 9,600 130 6.8 36 11 22 ND<1.5 ND<1.5 ND<1.5 53 ND<150 ND<15 ND<1.5 ND<1.5

1Q15 1/21/15 8,300 110 6.8 200 83 16 ND<1.5 ND<1.5 ND<1.5 58 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)

45 0.01 10
250 0.3 0.3(j) 500

MW-2 12/15/11 ND<0.1(k) 23 ND<0.015 0.026 7.4 2.2 51 ND<1 ND<0.1 64,200 2,040 574 540

2/1/12 ND<0.1 7.6 0.030 0.18 55 5.9 52 ND<1 ND<0.1 100(l) 3,080 562 655

5/11/12 ND<0.1 12 ND<0.015 0.098 29 5.5 46 ND<1 ND<0.1 120(l) 1,670 496 600

8/8/12 ND<0.5 2.9 ND<0.015 0.092 25 4.2 45 ND<1 ND<0.1 70(l) 2,000 504 525

11/14/12 ND<0.1 8.3 ND<0.015 0.095 28 3.5 44 ND<1 ND<0.1 51,200 1,190 584 680

2/13/13 4.0 99 ND<0.015 0.0088 3.2 0.50 54 ND<1 ND<0.1 82,200 94 647 915

4/23/13 1.7 92 ND<0.015 ND<0.005 ND<0.1 0.12 54 ND<1 ND<0.1 57,800 439 643 925

6/24/13 0.83 88 ND<0.015 ND<0.005 1.8 0.61 54 ND<1 ND<0.1 73,100 798 602 875

8/21/13 ND<1 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

11/12/14 NS(m) NS NS NS NS NS NS NS NS NS NS NS NS

1/21/15 ND<0.5 29 ND<0.015 ND<0.005 5.1 3.9 78 ND<1 0.95 120,000 100 597 798

MW-6 6/25/13 ND<1 120 0.048 0.017 5.8 1.4 240 ND<1 0.37 27,900 1,390 847 1,360

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 NS NS NS NS NS NS NS NS NS NS NS NS

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-7 12/15/11 ND<0.1 6.5 ND<0.015 0.32 88 5.4 58 ND<1 ND<0.1 28,100 1,080 433 515

5/9/12 ND<0.1 7.3 0.037 0.36 110 7.1 59 ND<1 ND<0.1 55(l) 1,210 377 540

Primary MCL (h)

Secondary MCL (i)
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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)

45 0.01 10
250 0.3 0.3(j) 500

Primary MCL (h)

Secondary MCL (i)

MW-7 8/7/12 ND<0.5 72 0.031 0.32 84 9.6 68 ND<1 ND<0.1 37(l) 806 416 450

(cont.) 11/13/12 ND<0.1 81 0.046 0.40 130 12 57 ND<1 ND<0.1 14,000 663 302 620

2/12/13 ND<0.1 27 ND<0.015 0.10 30 2.7 56 ND<1 ND<0.1 17,500 1,420 366 525

4/23/13 ND<0.1 21 ND<0.015 ND<0.005 ND<0.1 1.9 58 ND<1 ND<0.1 21,500 1,190 418 615

6/24/13 0.13 27 ND<0.015 0.18 53 5.2 68 ND<1 0.12 24,900 1,300 437 670

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 ND<0.5 2,800 ND<0.1 ND<0.005 3.7 83 93 ND<1 2.5 91,000 ND<6.6 8.9 4,320

MW-8 6/25/13 1.5 64 ND<0.015 0.042 12 2.0 54 ND<1 ND<0.1 17,700 3.8 370 730

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-9 6/25/13 ND<0.5 10 ND<0.015 0.029 9.0 2.3 71 ND<1 0.44 25,400 385 510 705

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
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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)

45 0.01 10
250 0.3 0.3(j) 500

Primary MCL (h)

Secondary MCL (i)

MW-9 8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-10 6/25/13 1.2 80 ND<0.015 0.066 18 0.57 54 9.6 ND<0.1 13,100 ND<1 552 840

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-11 9/20/11 ND<0.1 30 ND<0.015 0.0056 1.8 3.6 67 ND<1 ND<0.1 90,300 36 702 840

10/25/11 ND<0.5 85 ND<0.015 0.011 3.2 2.8 290 ND<1 ND<0.1 60,100 55 1,200 1,520

11/17/11 ND<0.1 170 0.030 0.010 2.9 1.2 740 ND<1 ND<0.15 1,870 6.5 1,630 2,340

12/14/11 0.12 140 0.021 0.034 9.6 0.84 540 2.6 ND<0.1 29,200 10 316 2,270

2/1/12 ND<0.1 76 0.14 1.6 680 36 470 ND<1 ND<0.1 170(l) 27 1,430 1,640

5/11/12 0.34 14 ND<0.015 0.050 15 2.8 210 ND<1 0.11 140(l) 99 771 870

8/7/12 ND<0.5 51 0.021 0.066 21 3.2 610 ND<1 0.10 110(l) 284 1,760 1,960

11/13/12 1.2 53 0.10 1.4 410 16 230 ND<1 ND<0.1 34,200 173 730 955

2/13/13 0.49 95 0.062 0.39 130 5.8 730 ND<1 ND<0.1 64,900 139 1,960 2,380

4/24/13 0.32 80 0.020 ND<0.005 ND<0.1 1.3 670 ND<1 ND<0.1 75,400 65 2,020 2,260

6/24/13 ND<0.5 190 0.056 0.021 10 2.0 1,600 1.4 ND<0.1 4,560 325 3,100 4,210

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
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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)

45 0.01 10
250 0.3 0.3(j) 500

Primary MCL (h)

Secondary MCL (i)

MW-11 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

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-12 6/25/13 1.3 23 ND<0.015 0.045 14 1.7 80 ND<1 ND<0.1 9,940 2,410 450 675

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 NS NS NS NS NS NS NS NS NS NS NS NS NS

IP-1 9/20/11 ND<0.1 3.9 ND<0.015 ND<0.005 1.3 2.6 34 ND<1 ND<0.1 24,000 474 369 483

10/25/11 ND<0.5 11 ND<0.015 0.018 2.6 2.4 64 ND<1 ND<0.1 20,600 311 378 557

11/17/11 ND<0.1 24 0.02 0.012 3.9 3.8 93 ND<1 ND<0.1 34,300 1,180 576 660

12/15/11 0.20 26 0.02 0.017 5.5 3.3 110 ND<1 0.11 12,800 916 580 620

2/1/12 ND<0.1 1.2 ND<0.015 ND<0.005 2.0 3.6 73 ND<1 ND<0.1 72(l) 1,130 542 635

5/9/12 ND<0.1 ND<0.5 ND<0.015 0.011 5.8 3.7 76 ND<1 ND<0.1 96(l) 1,060 530 650

8/8/12 ND<0.5 ND<0.5 0.023 0.50 140 8.0 71 ND<1 ND<0.1 38(l) 1,570 444 435

11/13/12 ND<0.1 ND<0.5 ND<0.015 0.028 9.7 3.0 68 ND<1 ND<0.1 22,200 1,070 418 540

2/13/13 ND<0.1 ND<0.5 ND<0.015 0.056 18 3.6 60 ND<1 0.37 26,000 2,980 406 585

4/24/13 ND<0.1 0.54 ND<0.015 ND<0.005 ND<0.1 2.9 68 ND<1 ND<0.1 19,200 1,400 408 525

6/24/13 0.61 620 0.37 0.043 26 0.95 4,400 36 ND<0.1 596 317 9,160 11,100

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
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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)

45 0.01 10
250 0.3 0.3(j) 500

Primary MCL (h)

Secondary MCL (i)

IP-1 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

(cont.) 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

11/13/14 ND<0.1 300 0.21 ND<0.01 0.46 0.086 2,000 ND<2 ND<0.1 1,340 1,770 3,800 4,820

1/21/15 ND<0.5 190 0.12 ND<0.005 0.48 0.092 1,700 ND<1 ND<0.1 ND<5,000 2,060 3,070 16,700

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

11/12/14 0.52 39 ND<0.015 ND<0.005 ND<0.1 1.1 42 ND<1 ND<0.1 9,200 232 306 610

1/20/15 0.64 95 ND<0.015 ND<0.005 ND<0.1 1.6 46 ND<1 ND<0.1 27,000 121 281 548

IP-8 9/20/11 0.17 10 ND<0.015 ND<0.005 0.54 2.0 35 ND<1 ND<0.1 6,930 50 229 350

10/25/11 ND<0.5 44 ND<0.015 ND<0.005 1.6 3.8 140 ND<1 ND<0.1 12,300 109 692 1,020

11/17/11 ND<0.1 69 ND<0.015 0.011 3.2 3.3 160 ND<1 ND<0.1 4,470 184 795 960

11/22/11 0.31 34 ND<0.015 0.011 2.9 2.4 81 ND<1 ND<0.1 32,800 1,150 562 715

12/14/11 0.24 52 ND<0.015 0.023 6.2 3.7 110 ND<1 ND<0.1 11,800 81 650 920

2/1/12 ND<0.1 42 ND<0.015 0.036 11 3.0 110 ND<1 ND<0.1 48(l) 262 688 890

5/9/12 ND<0.1 26 ND<0.015 0.0098 3.1 2.5 100 ND<1 ND<0.1 44(l) 143 686 925

8/8/12 ND<0.5 15 ND<0.015 0.013 4.4 3.3 110 ND<1 ND<0.1 40(l) 447 664 735

11/14/12 ND<0.1 1.6 ND<0.015 ND<0.005 0.45 3.0 84 ND<1 ND<0.1 26,400 105 588 710

2/14/13 0.11 14 ND<0.015 ND<0.005 0.46 3.2 100 ND<1 ND<0.1 30,700 1,550 659 810

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

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
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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)

45 0.01 10
250 0.3 0.3(j) 500

Primary MCL (h)

Secondary MCL (i)

IP-8 6/10/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

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

11/13/14 ND<0.1 390 0.32 ND<0.01 0.26 0.064 2,300 ND<2 ND<0.1 628 716 4,200 5,700

1/21/15 ND<0.5 310 0.18 ND<0.005 0.15 0.067 1,600 ND<1 ND<0.1 ND<5,000 1,770 3,110 17,600

IP-9 9/20/11 ND<0.1 11 ND<0.015 ND<0.005 0.34 1.1 41 ND<1 ND<0.1 10,100 65 305 413

10/25/11 ND<2.5 630 0.24 0.21 50 0.92 4,700 84 ND<0.1 935 7.5 9,770 12,200

11/17/11 2.5 710 0.16 0.15 34 0.54 8,500 79 ND<0.15 14,500 3.9 18,700 21,300

11/22/11 ND<0.5 300 0.049 0.017 1.8 0.10 1,500 12 ND<0.1 1,080 302 3,010 3,960

12/14/11 ND<2 1,400 0.42 0.15 30 0.65 18,000 90 ND<0.1 5,130 5.1 35,100 44,300

2/1/12 0.76 850 0.56 0.074 9.2 0.14 7,200 79 ND<0.1 ND<5(l) 54 14,000 20,400

5/9/12 0.62 620 0.66 0.074 12 0.14 4,600 60 ND<0.1 ND<5(l) 59 9,490 7,480

8/7/12 ND<2.5 810 0.90 0.14 75 0.74 5,900 60 ND<0.1 ND<5(l) 41 10,600 13,000

11/13/12 ND<0.2 580 0.71 0.050 6.3 0.12 4,300 48 ND<0.1 81 62 8,020 10,200

2/13/13 ND<0.5 440 0.57 0.039 2.2 0.16 3,000 30 ND>0.1 5,990 112 6,100 7,920

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

11/12/14 ND<0.2 560 0.75 ND<0.025 0.26 0.048 4,100 ND<2 ND<0.1 538 14 7,120 9,250

1/21/15 3.0 610 0.31 0.060 0.31 0.053 3,000 58 ND<0.1 ND<5,000 8.1 5,370 29,700

IP-10 9/20/11 ND<0.1 26 ND<0.015 ND<0.005 0.46 1.4 48 ND<1 ND<0.1 5,530 39 290 483

10/25/11 ND<0.5 37 ND<0.015 ND<0.005 0.79 4.2 74 ND<1 ND<0.1 15,500 139 390 625

11/17/11 ND<0.1 34 ND<0.015 0.015 4.2 2.8 96 ND<1 ND<0.1 26,700 711 458 510

12/14/11 ND<0.1 31 ND<0.015 ND<0.01 3.2 3.5 92 ND<1 ND<0.1 14,000 644 455 640

S:\Tesoro\01LV\TBL\TBL045_ISCO Analytical Results.xlsx   4/15/2015 Page 6 of 10



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)

45 0.01 10
250 0.3 0.3(j) 500

Primary MCL (h)

Secondary MCL (i)

IP-10 2/1/12 ND<0.1 21 ND<0.015 ND<0.005 0.54 2.8 64 ND<1 ND<0.1 36(l) 237 353 505

(cont.) 5/9/12 ND<0.1 4.2 ND<0.015 ND<0.005 1.0 3.0 66 ND<1 ND<0.1 46(l) 478 368 530

8/7/12 ND<0.5 3.2 ND<0.015 ND<0.005 1.4 2.6 60 ND<1 ND<0.1 30(l) 535 335 435

11/13/12 ND<0.1 0.86 ND<0.015 ND<0.005 1.6 2.8 57 ND<1 ND<0.1 11,900 747 304 445

2/12/13 ND<0.1 ND<0.5 ND<0.015 ND<0.005 1.4 2.7 52 ND<1 0.26 12,600 1,420 311 390

4/24/13 ND<0.1 1.4 ND<0.015 ND<0.005 0.12 2.8 52 ND<1 0.11 10,300 597 296 420

6/24/13 ND<0.5 ND<2.5 ND<0.015 ND<0.005 0.83 2.7 57 ND<1 0.19 5,050 795 290 505

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

11/12/14 ND<0.1 1.3 ND<0.015 ND<0.005 1.6 3.5 60 ND<1 0.22 6,980 477 340 590

1/21/15 ND<0.5 16 ND<0.015 ND<0.005 0.66 3.4 63 ND<1 ND<0.1 48,000 2,370 352 501

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

11/12/14 ND<0.1 80 ND<0.015 ND<0.005 ND<0.1 1.9 280 ND<1 ND<0.1 18,000 656 844 1,180

1/20/15 ND<0.5 53 ND<0.015 ND<0.005 0.14 1.6 140 ND<1 ND<0.1 55,000 592 513 717

DW-2 6/25/13 ND<1 79 0.021 0.032 11 1.5 210 ND<1 ND<0.25 13,700 1,420 715 1,100

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
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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)

45 0.01 10
250 0.3 0.3(j) 500

Primary MCL (h)

Secondary MCL (i)

DW-2 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

(cont.) 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

11/13/14 ND<0.1 25 ND<0.015 ND<0.005 0.69 2.4 110 ND<1 0.11 27,500 553 576 810

1/21/15 ND<0.5 25 ND<0.015 ND<0.005 0.90 2.6 76 ND<1 0.30 61,000 1,690 527 669

DW-3 6/25/13 1.2 51 ND<0.015 0.030 8.6 2.1 51 ND<1 ND<0.1 12,900 666 379 645

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

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

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 ND<0.5 63 ND<0.015 ND<0.005 1.1 1.8 56 ND<1 0.63 54,000 8.0 400 573

DW-5 6/25/13 ND<1 140 0.041 0.20 73 3.0 470 ND<1 ND<0.25 1,560 1,500 1,040 1,600

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

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

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

11/13/14 0.88 70 0.0166 ND<0.01 0.17 0.16 638 ND<1 ND<0.1 8,090 962 1,340 1,600

1/21/15 ND<0.5 69 ND<0.015 ND<0.005 0.31 1.7 250 ND<1 0.23 55,000 3,310 746 1,070

DW-6 6/25/13 ND<0.5 12 0.028 0.32 96 4.4 79 ND<1 0.14 20,400 2,670 460 655

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
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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)

45 0.01 10
250 0.3 0.3(j) 500

Primary MCL (h)

Secondary MCL (i)

DW-6 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

(cont.) 11/13/14 0.84 33 ND<0.015 ND<0.005 2.8 2.2 50 ND<1 0.63 11,700 878 419 585

1/21/15 ND<0.5 46 ND<0.015 ND<0.005 0.92 2.6 55 ND<1 ND<0.1 50,000 2,110 395 550

DW-7 6/25/13 ND<0.5 76 0.033 0.28 93 4.1 260 ND<1 ND<0.25 12,100 4,540 760 1,200

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

11/12/14 ND<0.1 21 ND<0.015 ND<0.005 0.60 2.7 90 ND<1 ND<0.1 24,900 1,000 516 710

1/20/15 ND<0.5 35 ND<0.015 ND<0.005 1.8 3.9 92 ND<1 1.1 100,000 2,510 569 801

DW-8 9/20/11 ND<0.1 6.7 ND<0.015 ND<0.005 1.9 2.8 45 ND<1 ND<0.1 27,600 1,110 502 615

10/25/11 ND<0.5 85 ND<0.015 ND<0.005 1.4 1.2 100 ND<1 ND<0.1 16,000 519 564 780

11/17/11 ND<0.1 48 ND<0.015 ND<0.005 0.76 1.5 92 ND<1 ND<0.1 19,100 140 591 610

11/22/11 ND<0.1 24 ND<0.015 0.031 9.1 2.4 64 ND<1 0.16 23,200 1,480 498 560

12/15/11 ND<0.1 36 ND<0.015 ND<0.005 0.88 2.4 78 ND<1 ND<0.1 19,100 1,210 510 560

2/1/12 ND<0.1 37 ND<0.015 0.0055 1.9 3.0 90 ND<1 ND<0.1 51(l) 1,170 598 795

5/11/12 ND<0.1 14 ND<0.015 ND<0.005 0.12 0.14 77 2.2 ND<0.1 ND<5(l) 306 195 330

8/8/12 ND<0.5 14 ND<0.015 0.0057 2.4 2.7 100 ND<1 ND<0.1 38(l) 404 556 600

11/14/12 ND<0.1 1.6 ND<0.015 ND<0.005 1.2 2.5 91 ND<1 ND<0.1 15,300 632 472 600

2/14/13 ND<0.1 10 ND<0.015 0.0056 2.4 3.3 150 ND<1 ND<0.1 34,400 1,520 786 930

4/24/13 ND<0.1 5.1 ND<0.015 ND<0.005 ND<0.1 ND<0.005 41 2.2 ND<0.1 13.9 470 232 310

6/24/13 ND<0.5 10 ND<0.015 0.013 8.8 4.1 140 ND<1 ND<0.1 22,500 1,710 750 1,020

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
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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)

45 0.01 10
250 0.3 0.3(j) 500

Primary MCL (h)

Secondary MCL (i)

DW-8 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

(cont.) 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

11/13/14 ND<0.1 1.4 ND<0.015 ND<0.005 4.3 3.3 160 ND<1 0.88 42,500 4,680 755 935

1/21/15 ND<0.5 18 0.015 ND<0.005 3.0 3.1 160 ND<1 0.25 77,000 4,350 675 834

DW-9 6/25/13 ND<1 6.6 0.020 0.34 110 4.8 69 ND<1 0.40 30,300 4,070 460 660

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

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

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

11/13/14 ND<0.1 0.79 ND<0.015 ND<0.005 4.7 2.8 61 ND<1 0.61 28,100 3,780 470 590

1/21/15 ND<0.5 13 ND<0.015 ND<0.005 0.76 2.7 63 ND<1 0.32 73,000 3,160 459 620

(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)   California primary maximum contaminant limit (MCL) in drinking water, reported in same units as analyte listed, left blank where no MCL established.

(i)    California secondary maximum contaminant limit (MCL) in drinking water, reported in same units as analyte listed, left blank where no MCL established.

(j)    MCL does not exist for ferrous iron; MCL for total iron used.

(k)   ND - Not detected at the reporting limit listed.
(l)    CO2 analyzed by Standard Method 4500 C; reported in mg/l.

(m)  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

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 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

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
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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 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

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
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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 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

SVE-Manifold 8/26/14 1,800 1.4 ND<1 ND<1 3.2 ND<0.9 ND<0.5 ND<0.5 ND<0.5 20.4 79.6

SVE-Manifold 9/10/14 2,000 1.6 0.65 0.85 2.7 ND<0.25 ND<0.5 1.4 ND<0.5 19.2 79.2

SVE-Manifold 9/25/14 1,400 1.2 ND<1 ND<1 2.7 ND<0.9 ND<0.5 1.1 ND<0.5 19.8 79.0

SVE-Manifold 10/15/14 1,800 1.8 ND<1.5 ND<1.5 2.1 ND<1 ND<0.5 1.8 ND<0.5 18.9 79.2

SVE-Manifold-1 10/29/14 2,400 2.8 ND<1.5 ND<1.5 6.9 ND<1 ND<0.5 1.4 ND<0.5 19.3 79.1

SVE-Manifold-2 10/29/14 2,000 2.1 ND<1 1.0 5.4 ND<0.9 ND<0.5 1.4 ND<0.5 19.3 79.2

SVE-Manifold 11/6/14 3,400 2.6 0.65 1.2 3.8 ND<0.5 ND<0.5 1.7 ND<0.5 17.9 80.2

SVE-Manifold 12/4/14 3,100 1.2 ND<0.5 0.46 4.2 ND<0.5 ND<0.5 1.9 ND<0.5 18.3 79.7

SVE-Manifold 12/18/14 350 0.12 0.072 ND<0.05 1.1 ND<0.1 ND<0.5 0.95 ND<0.5 20.1 79.0

SVE-Manifold-2 12/18/14 270 0.15 0.13 ND<0.05 0.86 ND<0.1 ND<0.5 0.67 ND<0.5 20.5 78.9

SVE-Manifold 1/8/15 24 ND<0.05 ND<0.05 ND<0.05 0.12 ND<0.1 ND<0.5 0.96 ND<0.5 20.7 78.3

SVE-Manifold 1/21/15 5.0 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 0.76 ND<0.5 21.1 78.1

SVE-Manifold-1 2/5/15 ND<5 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 0.68 ND<0.5 21.3 78.0

SVE-Manifold-2 2/5/15 7.6 ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.1 ND<0.5 0.66 ND<0.5 21.3 78.0

SVE-Manifold-3 2/5/15 11 ND<0.05 ND<0.05 ND<0.05 0.094 ND<0.1 ND<0.5 0.65 ND<0.5 21.4 78.0

SVE-Manifold 2/19/15 ND<5 ND<0.05 0.071 ND<0.05 ND<0.05 ND<0.1 ND<0.5 ND<0.5 ND<0.5 21.6 78.0

(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.
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TABLE 7

SVE SYSTEM PARAMETERS
TESORO - LIVERMORE, 67076

Volatilization

Mass Removal 
Rate

(lbs/day)(f)

Concentration 
of Carbon 
Dioxide

(%)(g)

Mass Removal 
Rate

(lbs/day)

1 6/29/10 8.7 0.4 5,300 --(h) -- 1.5 63(i) 124 -- NA(j)

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

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

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

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

6 7/8/10 200 8 7,500 0.03 73 1.5 63(i) 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

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

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

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
(oF)(c)

Vacuum
(in. Hg)(d)

Standard 
Flow

(scfm)(e)

Biological

Influent 
Number
Sample

Sample 
Date

Hours of 
Operation 

(hours)

Days of 
Operation 

(Days)

TPHg 
Concentration 

(ppmv)(a)

Differential 
Pressure 
(in. wc)(b)
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TABLE 7

SVE SYSTEM PARAMETERS
TESORO - LIVERMORE, 67076

Volatilization

Mass Removal 
Rate

(lbs/day)(f)

Concentration 
of Carbon 
Dioxide

(%)(g)

Mass Removal 
Rate

(lbs/day)
Temp
(oF)(c)

Vacuum
(in. Hg)(d)

Standard 
Flow

(scfm)(e)

Biological

Influent 
Number
Sample

Sample 
Date

Hours of 
Operation 

(hours)

Days of 
Operation 

(Days)

TPHg 
Concentration 

(ppmv)(a)

Differential 
Pressure 
(in. wc)(b)

20 1/12/11 2,748 115 280 -- 54 4.2 14(k) 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

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

Operating on well VW-2

Operating on wells MW-11, VW-2, TP-1, TP-2
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TABLE 7

SVE SYSTEM PARAMETERS
TESORO - LIVERMORE, 67076

Volatilization

Mass Removal 
Rate

(lbs/day)(f)

Concentration 
of Carbon 
Dioxide

(%)(g)

Mass Removal 
Rate

(lbs/day)
Temp
(oF)(c)

Vacuum
(in. Hg)(d)

Standard 
Flow

(scfm)(e)

Biological

Influent 
Number
Sample

Sample 
Date

Hours of 
Operation 

(hours)

Days of 
Operation 

(Days)

TPHg 
Concentration 

(ppmv)(a)

Differential 
Pressure 
(in. wc)(b)

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

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

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

Operating on wells MW-11, VW-2, TP-1, TP-2 (cont.)

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

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

Operating on wells MW-11, VW-2, TP-1, TP-2
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TABLE 7

SVE SYSTEM PARAMETERS
TESORO - LIVERMORE, 67076

Volatilization

Mass Removal 
Rate

(lbs/day)(f)

Concentration 
of Carbon 
Dioxide

(%)(g)

Mass Removal 
Rate

(lbs/day)
Temp
(oF)(c)

Vacuum
(in. Hg)(d)

Standard 
Flow

(scfm)(e)

Biological

Influent 
Number
Sample

Sample 
Date

Hours of 
Operation 

(hours)

Days of 
Operation 

(Days)

TPHg 
Concentration 

(ppmv)(a)

Differential 
Pressure 
(in. wc)(b)

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

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

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

76 8/26/14 18,879 787 1,800 -- 75 1.6 38 25 ND<0.5(l) NA

77 9/10/14 19,238 802 2,000 -- 75 1.4 40 30 1.4 29

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

Operating on wells MW-11, VW-2, TP-1, TP-2 (cont.)
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TABLE 7

SVE SYSTEM PARAMETERS
TESORO - LIVERMORE, 67076

Volatilization

Mass Removal 
Rate

(lbs/day)(f)

Concentration 
of Carbon 
Dioxide

(%)(g)

Mass Removal 
Rate

(lbs/day)
Temp
(oF)(c)

Vacuum
(in. Hg)(d)

Standard 
Flow

(scfm)(e)

Biological

Influent 
Number
Sample

Sample 
Date

Hours of 
Operation 

(hours)

Days of 
Operation 

(Days)

TPHg 
Concentration 

(ppmv)(a)

Differential 
Pressure 
(in. wc)(b)

78 9/25/14 19,599 817 1,400 -- 73 1.4 38 20 1.1 22

79 10/15/14 20,078 837 1,800 -- 72 1.5 39 26 1.8 36

80 10/29/14 20,414 851 2,400 -- 65 1.6 40 35 1.4 28

81 10/29/14 20,417 851 2,000 -- 72 1.3 41 31 1.4 29

82 11/6/14 20,437 852 3,400 -- 68 1.5 40 51 1.7 34

83 12/4/14 21,178 882 3,100 -- 81 1.6 37 43 1.9 35

84 12/18/14 21,514 896 350 -- 55 1.9 41 5.3 0.95 19

85 12/18/14 21,518 897 270 -- 58 1.9 28 2.8 0.67 9.3

86 1/8/15 22,018 917 24 -- 52 2.0 31 0.3 0.67 10.3

87 1/21/15 22,329 930 5.0 -- 58 1.8 41 0.1 0.67 13.3

88 2/5/15 22,689 945 ND<5 -- 57 1.9 38 NA 0.68 12.6

89 2/5/15 22,691 945 7.6 -- 58 2.9 43 0.1 0.66 13.8

Operating on wells MW-1, MW-11, VW-2, TP-1, TP-2 (cont.)

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

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

SVE SYSTEM PARAMETERS
TESORO - LIVERMORE, 67076

Volatilization

Mass Removal 
Rate

(lbs/day)(f)

Concentration 
of Carbon 
Dioxide

(%)(g)

Mass Removal 
Rate

(lbs/day)
Temp
(oF)(c)

Vacuum
(in. Hg)(d)

Standard 
Flow

(scfm)(e)

Biological

Influent 
Number
Sample

Sample 
Date

Hours of 
Operation 

(hours)

Days of 
Operation 

(Days)

TPHg 
Concentration 

(ppmv)(a)

Differential 
Pressure 
(in. wc)(b)

90 2/5/15 22,692 945 11 -- 59 3.0 27 0.1 0.65 8.6

91 2/19/15 23,028 959 ND<5 -- 58 3.0 35 NA ND<0.5 NA

(a)   Total petroleum hydrocarbons as gasoline (TPHg) analyzed by EPA Method 8260; reported in parts per million by volume (ppmv).

(b)   Differential pressure reported in inches of water column (in. wc).
(c)   Temperature reported in degrees Fahrenheit (oF).

(d)   Vacuum reported in inches of mercury (in. Hg).

(e)   Standard flow reported in standard cubic feet per minute (scfm).

(f)    Mass removal rate reported in pounds per day (lbs/day).

(g)   Carbon dioxide analyzed by ASTM Method D-1946; reported in percent (%).

(h)   "--" - Not sampled, analyzed, or collected.

(i)    An average flow rate was used due to inaccurate system parameter readings.

(j)    NA - Not applicable.

(k)   Flow measurements taken with a TSI anemometer for better accuracy at low flow rates.

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

Operating on wells MW-1, TP-1
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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  Upgradient 

Quarterly 
MW-2, MW-11, DW-1, TP-1, TP-2, and 

VW-2 
Source area 

MW-6, MW-12, DW-2, DW-3, DW-5, 
DW-6, DW-7, DW-8, and DW-9 

Downgradient 

MW-3, MW-4, and VW-3 Upgradient 
Semiannually 

(2nd and 
4th quarters) 

MW-5 and MW-7 Cross gradient 

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

IP-1 through IP-10 On site 
Annually 

(2nd quarter) 

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 
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volumes were purged from each monitoring well using a submersible pump.  Throughout 
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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Water Level Measurements

Job Number (1-15t i2o o"r" .  t /?s/16 crenr Dr:o l , \

Site: 
-t{-SO(u U.}e{Ct^\b\t<

Well  I .D. Time Dia Depth to Thickness
Depth to

( DTW)

Total
Depth

Total
Depth

Ref Point

e9rioB

u+) )
' d '$51 ,r(r q5 -fo (

046 a qc{.q$ t-lcl.5.r

rTiS 7 $"r o qq"s?u4"5c
tvw-10 J r r d
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s!5 q
dAl- Q o  e S t- lo.?5

MW-12 o 4.lc I b44d qq.6()q{.iG

TP-1 0D :) {o.13 q l .oG
TP.2 clfl a r{o..[? q 0 . r )

01iio D*e 3tA 3{.81
$" b+te )[.sq )o.5q I
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Job#t F1-150120 Sampler: A Feenev Client: Orion

WEII ID:  AVJ'} Date: l /?$/ \5 Site: Livermore Tesoro #67076

Well diaml V4" L' 2. 3" /4,t 6',  other:
.. r,\ !_

otw:4) 77 Totat DeDth:$ b\
eurse equip:16-;D'6ruoo".
disp barler teflo\-u'ia ^rhpr:

waterG Positive Air Displacement Ext. System

Tubinq:  oD:  New Dedicated NA
Purge method: G-s cu"" voru.)  Mrc-o/Low-t-  ow E:rracl ion orherl
Pumpdepth/  in take:  lM u l t ip l iers:  r  = o.o4 2:0.16 3, -0.37 4"=0.65 s=1.02 G=r.47 Radros,xo.163

(TD - DTW X Mult ipl ier = 1Volume l80o/o Recovery (TD- DTWXOrO+ DTW)

t votune = i ,7 x )  - -  > -

Purging And Sampling Data Sheet

" ' 1

(Total Purge) Lt4 . 3 s

Did welldewater? YES Total volurne removed:

Sample method. Eisb Bailbr Ded. Tubinq New Tubino Eyt. Pon Other

Samole date: I SamDle time:
r ,r1 ' \_<

DTW at samole: \<2 d-J

samole IDi nA\N - Lab: Pace Number of bottles:

uipment blank lD Field blank lD

Pre-ouroe DO:

Fe2+: Pre-purqe ORP: Post ouroe ORP:

VoIUme of NAPL: Volume removed: ml

Conf luence Environmental, Inc 33Oa fl Cafrino Ave, Sute 300 +14a, sacramento, cA95821,916 76a-7641



Job#t F1-15U2A SamDler: Client: Orion

Well ID: Site: Livermore Tesoro tl67o76

Well diam: t/4' 1" 3" 4" 6" Otherl orw: ril. ${ rotat De : '{6 )t
Purge equipt ES diam: Btadder peri Waterra positive Air Disptacemenr Exr. systern

teflon barler ___!rbfL Tubing: OD: New Dedicateo NA

Flow Extraction Othe.:
Pump depth/ intake: Mult ip l iers:  ! -  o .o.  / .  o  j6  I  -  o . r /  a

D - DTWX lvtu[iplier = .1 votume q0% Recovery (TD - DTWX 0.20 +

t votune = () lV x j = D-> (rotat purse)

Purging And Sampling Data Sheet

aoz= 9?.1)

'  J , l
3308 E Ca mino Ave, Suite 300 # 144, Sacramento, ca 95a 21, 916 ;60 i641

Time
Temo
C],'i, pH

Cond
1-s I n!)

Turbidi ty ORP
( m v l

Purge Volume
Rempved

(sat, L) Notes

l ; t \ l  . )
.4r./.rf,q(o >l,lJ r7s
L,-a t )l ur"4" . l  6 'l

.i'.J @ y l -,.(+ !.
L.r l^

i{?r &.q 71 4.1,,r t q q?

Did well dewater? /fES\ NO Total volume removed: i, f (oat / L)

Sample method: rdi6i-BaiDr Ded. Tubinq , NewTubino Ext. Port other

samole oate: I /?..>/1 Samole time: lq /\ l olw at  sample:  !q-  o)

samore tD. /\AV.-/ - q Lab: Pace Number of bottles:3

See coc flsco)

Eouioment blank lD @ Field blank lD (A

Duolicate lD: Pre-ouroe DO: Post purqe DO:

Fe2* | Pre-purqe ORP: Post ourqe ORP:

NAPL deDth: Volume of NAPL: Voluriie removed: ml

Confluence Environmental, Inc



Job#t F1-150120 Sampleri AFeenev Client: Orion

we ro: AA\A) -6 Date: t /.?--.l /t S Site: Livermore Tesoro #67076

wett diam:1/4' r"/zf :" +" o' otner: lorw,+3;24 rotat peotn; {6-31
Purge equipi  Es, diamr Bladder

disp b:;D terton baiter--otheL

Waterra Positive Air Displacement Ext, System

Tubingr  oDr New Dedicaled NA

t'rqe methodr (:'s cale vorury) vi..o,ro* Ftow r<rract on or-el
P u m p d e p t h /  i n t a k e :  l M u l t i p l i e r s : 1 , = 0 . 0 4  2 . = 0 1 6  5 = 1 . 0 2  b . = 1 . 4 7  R a d i u s , x 0 . 1 6 3
(TD- DTW X l,,,lultiplier = l Volume 180% Recoverv fiD- DTWX0.20 + DTVV)

Purging And Sampling Data Sheet

(TotalPurge)

3308 El Camino Ave, Slite 300 *148, Sacramento, CA 95a21,9\6 760 7641

Purge

Did well dewatef /1ES NO Tolalvolume fem

method: Oisp Baiibr Ded. Tubino New Tubrno Ext. Port Othet:

sampte time: l{ j i)

samote to: A\N - Number of bottles:

See COC (ISCO

uioment blank lD Field blank lD

Duolicate lD:

Pre-Duroe ORP: Post ouroe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

Conf luence Environmental/ Inc



X

Purging And Sampling Data Sheet

(Total Purge) 80%=

Job#t F1-15012O Sampler: Client: Odon

wefl rD: /V1W -t oate: i /?-s /\ J Site: Livermore Tesoro #67076

DTwr .{Q '{l Totat DeDth:qS. (s
Purge equip: eS - Oiam: Btadder peri Warerra positive Air Displacement Exr. sysrem
Cisp bailer teflon ba'ler _ llieri Tubinq: OD: New Dedicated NA
Purqe method: (3.s caqe uo'rra) r ' . .on o* ro* Fxrracr ion orhe,:
Pump deDth/ intake: lMult ipl iers: !=o.o4 ,.-0.1
(Tp - pTwx Mutiiptier = 1 votume lsoy" nec.atljb --rWX 070;-iwt

Time
Temp

PH
Cond Turbidi ty ORP

Purge
Removed

Notes

i ^ S J d,LX'J i " ^1d.

Did welldewater? YES NO Total vo ume removed: Ioal I

Sample melhod: Disp Bailer Ded. Tubinq New Tubrnq Ext. Pod Other.

Samole date: Samole time: b7fio{t"u ol",

SamDle lD: Lab: Pace=/ Number of bottles:

Analysis: See COC (ISCO)

Equrpment blank lD @,''' Field blank lD @

Duplicate lD: Pre-purqe DO: Post purqe DO:

Fe2+i ." Pre-purqe ORP: Post Duroe ORP:

NAPL depthi Volume of NAPL: Volume removed: ml

Confluence Environmental, Inc 3308 Elcamino Ave, Suite 300 #148, Sacramento, cA 95921,9\6 J6o-764I



X

Purging And Sampling Data Sheet

(Total Purge) AO%=

lob#t F1-150120 Sampleri Clienti  Orion

well rD: l4W - 10 Da te :  t / ?s / . 5 Site: Livermore Tesoro #67076

Well diam: !t4 t ,z\ 3 4 o other orw' T)',Y Totat DeDth; ql .4X
Purge equip: ES - diam: Btadder peri waterra positive Atr Disbtacement Ext. System
qilp bailer teflon bailer ^rher: Tubinq: OD: New Dedicated NA
Purge method: ( :  

"  
case vor-.)  vrcro/Low Frow F^tracnon orner

Pump depth/ intake: lMult ipl iers: ' ,-0.0.
(TD- DTW X Mult ipl ier = 1Volume 180% Recoverv (TD - DTWX0.20 + DTW)

Time
Temp

0ti
Cond TLrrbidity ORP

(mv)

Purge

Notes

J r ,hc i -L

Did welldewater? YES NO Total volume removed: (qal/ L)

Samole method. Diso Barler Ded. Tubrno New Tubino Ext. Port Other

Samole datel Samole t ime: DTW at samole:

Samole lDi Labr Pae€ Number of botllesi

Analvsisi See COC (ISCO) -- '

Eouioment blank lD (d/' Field blank lD (d

Duplrcate lD: --' Pre-purqe DO: Post Duroe DO:

Fe2*: Pfe-purqe ORP: Post ource ORP:

NAPL depth; Volume of NAPL: Volume rcmoved: ml

Confluence Environmental, Inc ' 1304  
F r  Ld ,  n  o  a . - ,  s i  -  r oo  .  r 4a ,  Se . ' omen .o ,  C_A  95a2  t ,  9 '  b - / o0  / 64 i



X

Purging And Sampling Data Sheet

(Total Purge) 80%=

Job#l F1-15012O SamDler: Clientr Onon

Wel l  ID :  \ , \ J -? Dater I /A) .^5 Site: Livermore Tesoro #67076

Welf diam: !/4" I A) 3" 4', 6" other: DTwr b^4 Totat Depth: Jq.&c(
Purge equipr E5 - diamr Bladder Peri watefrc posirive Air;isptacement Exr. system

4Ep bailer teflon bailer .ther: Tubinqi ODr New Dedicated NA
Purge method: ( ,  s Case vorum) Mrcro/Low Ttow Errracron orher.

PqEpdep th / i n take :  lMu l t i p l i e rs :1 .=0 .0a
(TD ' DTWX Mult ipl ier = 1Volume 180% Recoverv (TD - DTWX0.20 + DTW)

Time
Temp

pH
Cond Turbidi ty ORP

(mvl

Purge
Removed

Notes

z -  S ' &lc..t_ { \ '}^.{^J

Did welldewater? YES NO Total volurne removed: (aal/ L)

Samole method. Drso Barler Ded. Tubino New Tubino Ext. Porl Other:

Samole date: Samole t ime: DTW at samole:

Samole lD: Lab. Pace Number of bottles:

AnalVsisl See COC (ISCO)

Equipment blank lD @ Field blank lD @

Duolicate lD: Pre-purqe DO: Post purqe DOi

Fe2* i Pre-purqe ORP: HOSI OUTOE UKH:

NAPL deDthI Volume of NAPL: Volume removed: ml

Confluence Environmental, Inc 3308 ELCamino Ave, Slite 300 # 148, Sacdfrento, cA 9582t, 916-760-764I



Purging And Sampling Data Sheet

(Total Purge) 80%=

Job#; F l-150120 Sampler: Client: Orion

we rD: v \,|'l -1 o"t", I /Os/t5 Site: Livermore Tesofo #67076

orw: h.zut rotal oeptn:.j63'{
Purge equipi  ES diam: Btadder pen ware(a *to*0.#oo*".*,  Ext.  system
disp bailer teflon bailer dfhFr: Tubinq: oD: New Ded'cated NA
Purge method: (.r s case vorurr) Micrc/Low Low Extraclron orher:
Pump depth/ intake: lMult ipl iers: r-o.oo
(TD - DTW X lv lul t ip l ier = l  Volume 180% Recoverv {TD- DTWX0.20 F DTW)

Time
Temp
cc/'F) oH

Cond Turbidity ORP
(mv)

Purge
Removed

Notes

.  & . c"c{.{ ".A{v

Did welldewater? YES No Total volume removed: (qal/ L)

Samole method: Diso Bailer Ded. Tubino New Tubinq Ext. Port other:

Sample date: Samole i ime: oru at"a6,p1t{

Samole lD: Lab: Pace Number of bottles:

Analvs,s: See COC (ISCO)

Equipment blank lD @ 1' ' Field blank lD @

Duolicate lD: Pre-ouroe DO: Post ourqe DO:

Fe2*'. Pre-Duroe ORP: Post ourqe ORP:

NAPL deDth: Volume of NAPL: Volume removed: ml

Conf luence Environmental, Inc 3rce  lC"  .oAve,  Su(e  100 " r44 ,<a. ramp1 'o ,Cnq<a2t tc t6  /60  1641



Job# :  F1 -150120 Sampler: Client: Orion

well IDr T?-7 Sitei Livermore Tesoro #67076

weff diamr 7/4" | :e 3" 4" 6" Other: DTwr q) (? rotar Depth: qD. tS
Purge equip: Es diam: Bladder Peri walerra Posltive Air Displacement Ext. systeh

disD bailer teflon bailer .rhFrr Tubinq: OD: New Dedicated NA

Purqe method: ( :-s case vorumJ M c,o/Low Frow E^t acoon orherl

Pump depth/ intake: lMult iDl iers:  t -  r .o7 b r .47 aad,J+yo.rb3

f iD- DTW X Multiolier = l Volume 180% Recoverv (TD- DTWX0.20 + DTW)

Confluence Environmental, Inc

Purging And Sampling Data Sheet

(TotalPurge) 8O%=
Purge

Total volume removed Gal I LDid welldewater? YES NO

Samole method: DisD Bailef Ded. Tubinq New Tubino Ext. Port Othe.:

Number of

See COC (ISCO)

FieLd blank lDuioment blank lD @. ..

Volume removed: mlNAPL deoth: Volume of NAPL:

3308 El Camino Ave. Suite 300 #148, Sacramento, CA 9582I,916 760 764!



Purging And Sampling Data Sheet

3308 E CaminoAve, Suite 300 #148, Sac€nento, CA 95A21, 916-76A-7647Confluence Environmental, Inc

Job#: F1-150120 SamDler: Client: Orion

well rD: DW- L{
5tre: Ltvetmore lesoro +b/u/b

orw: (-l . dO rotat Depthr 71\ c
Purge equip:,.Es diaE:

- . V
Bladd€r Peri Waterra Positive Air Displacement Ex!- System

oDr New Dedicated NAi  Tub inq :
e method:

Pump depth/ intake: Mult ipl iers: r.= o.oa
- DTW X Mult iol ier = 1Volume 80o/o Recovery (TD - OTW X 0.20 +

Did welldewater? YES Totalvolume removed: 't / (aaal

SamDle method: DisbtBailer Ded Tubinq New Tubinq Ext. Pon Other:

time: (t) 5
<7

DTW at samole. ) ) .Samole date

Numbef of bottles:Samole lD:

See COC i ISCO

ent blank lD Field blank lD

Volume of NAPLI Voluine removed: ml

rvorume= 13.6 x i = (Total Purge)
SR



Purging And SamPling Data Sheet

(Total Purge) 6.62

Job#t F1-15012O Sampler: Client: Orion

well ro: i P- a oute, lbi/r\ site: Livermore Tesoro t167076

orw, (? '{ ( rotat oeptnr (ci.?S
- \
Puroe eouiD: Es--o'al t  Blddder Pe'

] |so baiter re.ron bd' ter . rher:

wat€tra Posilive air Displacement Ext svstem

Tubingr  op:  New Dedicated NA
-
Purqe method: (-3 5 Case Volume, Micro/Low-Flow Extracton other:

P u m p  d e p t h /  i n t a k e :  I M u l t i p l i e r s : r = o o q  z " = o r o  : " = o : z  a " = o o r  s " = r ' o z  s ' =  r ' q z  n u o r + x o t e r

iTbl-bfu x lrurtiptier= l votume @

Totalvolume removed:Did welldewater? YES lN

Ded. Tubino New Tubinq Ex| Port Other:

DTW at  sarno le  qq .70Sample t ime:

Number of bottles: I

See COc iISCO

Field blank lDEouiDment blank lD

Post bu[e Do:Duplicate lD:

Pdst ourqe ORP:

Volume of NAPL:NAPL depthl

j
'  
Con{uence Environmental,

\ "

3308 ElCamjno Avb, Slite 300 *148, sacramento/ (} 95821, 916 760 1641Inc



Job# t  F1 -150120 SamDler: A Feenev Clienti Orion

we rD: DN' \ . out. ,  [ /Ds / t5 Site: Livefmore Tesoro #67076

welf diam: r/4" t '  2 3 ,41 6" other: Drw. q?.7\ rotar Depth; 6q.60
Purge equipl ES diamr Bladder Perl Waterra Positive Air Displacement Ext svstem

dtso bajter relLon bai ler . rh.r :  Tubing: ODr New Dedicat€d NA
-
Purqe method: (3 s case vol!ft]!y' rlicro/!9! !!9! !l:! --p

P u m p  d e p t h /  i n t a k e :  l M u l t i p l i e r s : r ' = o o r  z " = o r s  : ' - o : z  n " = o . e s  s ' = t o z  e " =  r ' r z  r u o o " x o  t o :

tro -6rw x vuttiptier = wotume l8o% Recovery (TD - DTW x 0 20 + DTw)

,Confluence

l vorume = i Lt,rtx = L{1.\ i1os"1 purs"y

Environmental, Inc

Purging And SamPling Data Sheet

eo%= Lt r 5

3308 E C. mino Ave, Su te 300 # 148, Sacrafiento, CA 95821, 916-160 764r

\  r i

Removed

Total volume removed. tl -1 (qalDidwelldewatef YES

SamDle merhod: dsp Mler Ded. fub.ni !Q! l!!!9--- --Q!!9!

DTW at sample:Samote time: I dO LJ

Number of bottles:Samole lD: J)\J -

coc fisco

t  blank lD

Duolicate lD:

Posi ourqe ORP:Fe2* i Pre-ouroe ORP:

Volume removed: mlVolume of NAPL:NAPL de



client: orio!Sampler: A FeenJob#t F1-15012o

site: LivelqqlC-EgglglgzlzqWell  IDi
q Total Depth: !

Purge equip: Es'diam: 
- iLadder 

Peri  waterra Posit ive air  Displacement Ext '  svstem

diso bailer teflon ballel Tubinq:  oD:  New Dedrcaled NA

Extracilon otl!!Purqe method!
Mul t ip l ie rs i  1  =0 .04 , "=016 r '=037 4"=065 5 '=1o 'z  6"=  r '47  Rad i ' s ' x0  153

Pumo depth/ inlqEq
eo"/o Recoverv (TD - OTW X 0 20 + O

TD - DTW X ftIultiplier = '1 Volume

Conf luence Environmental' Inc

Purging And SamPling Data sheet

r  vorr ' "=C-A x1 = Total Purge)

Total vo,-me removed J\ ,--GALDid welldewatep YE!

Ded. Tubinq New Tubinq Ext. Port Other:

Samole time:

Number of bottles:Labi PacesamDle lD Dw -

See COC (ISCO

Field blank lDEouioment blank lD

Post ourse ORP:

ume removed:Volume of NAPL:

(tr
3308 ElcaminoAve, suite 3oo #14a, sacramento, cA 9582r ' 916-760-164\



Clienti OrionSampler: A FeeilJob#t F1-15012O

Siter Livermore tesoro #67076Dut", 1 /?D 41wer rD: l\AW ' \\

DTW; D rotat oeptn: QO ?5

Purge equipi ES diam: 
-etaoc"t 

Peri waterra Positive Air Displacement Ext SvsLem

diso bailer teflon baiE! Tubing: oDr New Dedicared NA

Flow Eitraction Other:Purqe method:
M u l t i p l i e r s : 1 = o . o a  , ' = 0 . 1 6  3 " = o 3 7  a ' = o 6 5  5 " = t o z  6 " = t a 7  R a d t u + x 0 1 6 3Pump depth/ intakei

80% Recovery (TD - DTW X 0 20 + D- DTWX Mulliplier = '1 Volume

Purging And SamPling Data Sheet

(Total Purge)
Pu rge

Removed

Total volume removed: (qal/ LDid welldewatep YES NO

Samole methodi Disp Bailer Ded Tubinq New Tubi

Sample date:

Sample lD:

See CoC (ISCO

Field blank lDuioment blank lD

Duolicate lD:
e ORP:urqe ORPi

Volume removed: mlVolume of NAPL:

Conf luence Environmental, Inc 33Oa El Camino Ave, Suite 300 *14a, Sacramento, c-A 9542r' 916 764-761r



Job#t F1-150120 SamDler: A Feenev client: orion

welt ro: AAv.J -1 Date: \ 14,,\/l\ Site: Livermore Tesoro #67076

wef f diam: u4" r" A'\ 3" 4" 6' other: DTW: 
'D.,.-i 

rotal Oeptn: iJ9.5O

Purge equip: Es diam: Bladder Peri waterra Positive Air Displacement €xt svstem

disD baiter tefton baiter ^rhcl Tubing: OD: New Dediciled NA

P,raaa -"thad, \3 5 Ca<e VolJne-/ r4rcro/Low l-ow E\t.ac.ron uiner:

PumD deDth/ intake: lMult iDliers: 1 = o.oa

ITD - DTW X Multiolier = 1 Volume 180% Recoverv (TD - DTW X 0.20 + DTW

Purging And Sampling Data Sheet

(Total Pu.ge)
Pu rge

TotaLvolume removed: (qal / LDid welldewater? YES NO

Sample method Disp Barler Ded. TJbing New Tubrng Fxt Port Olher.

DTW at samolei

Number of bottles:

See COC (ISCO

Field blank lDt  blank lD

Post purqe DO:Duolicate lD:

e ORP:urqe ORP:

Volume removed: mlVolume of NAPL:NAPL depthl

Confluence Environmental, Inc 3308 ElCamino Ave, Suite 300 #14a, Sacramento, CA 95821, 9!6- /60-764r



Job#t F1-150120 SamDleri A Feeney Clientr Orion

we1 rrlt y',L\u'7 out., i /*s./t \ Sitet Lrvermore Tesoro #67076

wef l  d iam:  t to "  t t f )s "  4  b  o the- Drw: qa.3i rotut oep11, &16'15
-
Purge equip: ES'di..l: Bladder Peri waterra Positive Air DispLacemenl Ext Svstem

disD bailer teflon bailer ---olbelj- Tubing: oD: New Dedicaled NA

P u m p  d e p t h /  i n t a k e :  l M u l t i p l i e r s :  r ' = o o a  z = o . r c  r ' - o : z  + = o s s  s = r ' o z  s ' = r ' q z  e ' o t " x o t e :

iTo - mwx tvtuttiotier = wotume lB0% R!9slgIylIL_qTW x .!llu

. ) x

Purging And SamPling Data Sheet

(TotalPurge)

3308 El Camho Ave, Slite 300 * 148, Sacramento, CA 95827, 916-760--764r

Totalvolume femoved:Did welldewater? rqEq NO

Samole method: Di566ertr Ded. Tubrng New f-binq Ext Pod Other

SamDle time: i

Number of bottles: ISamole lD:

See COC (ISCO

Field blank lDent blank lD

Pre-ourqe ORP:

VolLrme removed: mlVolurne of NAPL:NAPL dE

Confluence Environmental, Inc



Conf luence Environmental, Inc

Purging And sampling Data sheet

Job#: F1-150120 Sampler l  A Feeney Client: orion

werr ror Dr^J -7 ou. . ,  l />o45 Site: Livermore Tesoro #67076

wef f diam prw, {9 . qf rotat oepth; (S- t}
Purge equipr Es diamr Bladder

disD bailer leflon bailer .fhF.:

Per watetra Positive Air Displacement Ext. SysLem

Tubingl  op:  New D€dicated NA

PumD depth /  in take :  luu t t ip t iu . . , '  " " .
@iro -o rwxozo  *o rw t_, 

, /\,____a_K --? ,i . .z .1 t. _\
r vorume = \( ) x )@= ) \ (rotatPurg-., aov"= )-4" b9-

Total volume reDid well dewater? YES rN

Samole method ESdBail4 Ded. Tubing NewTuoinq Ext Pod Other:

otw at samote: Ll6

Lab: Pace Number of bottles:Sample lD:

Field blank lDuiDmenlblank lD

Post purqe DO:Pre-oufqe DO:Duolicate lD:

Post ource ORP:

ume of NAPL:

330a Elcamino Ave, sujte 300 +148, sacrahenro, ca 95a21, 916-764-764r



Job# :  F1 -150120 Sampler: A Feeney Clientl Orion

well rD:i>W-> D a t e :  i l ) i  / l a Siter Livermore Tesoro #67076

wefl diam: v4 t" 2' 3" '; l  6 q!!c!

Puroe eouiDl..rs--lD: s.adde Peri- '\__---'
di<o bailer teflon bailer .ther:

watera Positive Air Displacement Ext- svstem

Tubingl  opr  New Dedicated NA

P u m p d e D t h /  i n t a k e :  I M u l t i p l i e r s : r ' = o o q  z ' = o r o  r " =  0 . : z  ' t ' = o e :  r ' = t o z  e " = t r z  n u o r " ' x o - r e :

f D - DIvV X li4ultiplier = 1 Volume 180% Recoverv (TD - DTW X 0 20 + DTW)

Data

X > = d l .>  (To ta tPurge)

Confluence Environmental, Inc

Purging And Sampling Sheet

33oa Elcam no Ave, suite 3oo #148/ sacramento, cA 9542r'916760 7641

aox= Si.

-/.>

rorat vo,une removed: )? f6-a i rDid welldewatef YES

Samole method./t isp-Barr+ Ded. Tubinq NewTuoinq Ext lo.t Other:

sample time: 67@

Number of bottles:Sample lD l) \N -

Field blank lDEouroment blank lD

Duolicate lD:
Posi Durqe ORP:

Volume removed: mlVolume of NAPL:NAPL dE



Purging And Sampling Data Sheet

. lob#: F 1-150120 SamDler: client: Orion

wefi rD: tP- I O Da: 'nI  I  )Vl  / t5 Site: Livermore Tesoro #67076

Drw; 9d ({ Total Depth;6 ).d1

Purge equip: trs-:'drar) B,adde Peri
- \*"'/'

d so Darter teflon Da er ^rhFrl

Walerra PositiveA r Displacement Ext. System

Tubingr  OD: New Dedicated NA

Purqe method: G t au.u uorr-) Mrcro/Low Trow Evract.or other:

Pump depth/ intalE- luutt ipl iers: r '= o.oa

ITD - DTW X Muttiotier = 1 Votume 180% Recovery (TD - DIW X 0.20 + DTW)
. . \

1 y6lurnp = ) .  y ' (Total Pufge) \6.16

Total volJme removed: I s .(qbli LDid welldewater? YES

samDle method: Di6t6&r Ded. Tubinq New Tubing Ext Port oiher:

DTW at samole:le t ime:

Number of bottles:samore lD: 1P - I O
See cOC (ISCO

Field blank lDent blank lD

Post pufqe Do:

ufqe ORP: Post ource ORP:

Volume rernoved: mlVolume of NAPL: iNAPL deDth:

'  Confluence Environmental, Inc



Client: orionSamoler: Al99!ob# :  F1 -150120

Site: Livermore Tesoro #67076oate: t ,/ 2l ) \Well  ID:
/ . ' z | .

DTw: q6-(c  D Tota l  Depthr  5q '7  )W e l l  d i a m .  l / 4 "  1 { 2 \ 3  4  6  o r h e

Purge equ ip: (Es-:d;'i*r : Waterra Posiuve Air DisPacement

disD bailer teflon bailer Tubinq: oDr New Dedrqtr!

low Ertraction OtheliPurqe methodi
M  u l t i p l i e r s :  1  =  o . o a  2 = 0 1 5  3 ' - 0 3 7  4 ' - o 5 s  5 " - 1 0 2  6 ' = 1 4 7  R a d i u s r x 0 t 6 3Pumo depth/ intake:

80"/o Recovery (TD - DlVl ll?lllq- DTWX lvlultrplier = l Volume

Purging And SamPling Data Sheet

3308 E Ca mino Ave, Slite 300 # 144, Sacram€ntor CA 95821, 916-760-7647

6sy.= So.?3
Purge

lre."h -7 11..1

Total volume removed:Did welldewater? YES

samore method /6isp BDer Ded Lbllg -N9!f!9ilg--li l!9!

orwat  sampL",  (4 .  H SSample date{

Number of bottles:Lab: Pace

Field blank ID

Post purqe DO:Duplicate lD:

Post Dufqe ORP:

Volume removed: mlVolume of NAPLINAPL dC

confluence Environmental' Inc



Purging And Sampling Data Sheet

Job#r  F1 - i50120 sampler: client: orion

wett ro: 
-f 

P-\ outu, r /a.: /t(. sit€r Livefmofe Tesoro #67076

Wef f diam: U4" t" t7) l" 4 6 other: DTw; qO.q? tota l  Depth;9i .o 6
Purge equip: Es - diam: Bladder Peri waleda Positive Air Dispjacement Ext. Svslem

disD baiter rei{on baiter orhcr: Tubingi ODr New Dedicated NA

Purqe method: !3-5 case volum, Micro/Low-Flow Exlradion othg!

PumD deDth/ intatE- lu.r l t ipt i . ."t  ' -o.oo

I I D - DTW X Multiplier = 1 Volume 180% Recovery (TD DTW X 0.20 ' DTW)

(ToialPurge)
Purge

Removed

lotalvol-me removed /Gall LDid welldewater? YES NO

Samole method: DisD Bailef Ded. Tubing New Tubing Ext. Port

Samole time:

Number of bottles:Samole lD:

See COC iISCO

Volume removed: mlVolume of NAPL:

Confluence Environmental, Inc 330S ElCamlno Ave, Suite 300 #14a, sac6mento, CA 95421, 9r6-J6o- J64r



Purging And Sampling Data Sheet

Job# :  F1 -150120 SamDler: Clienti  Orion

weu rD: l>w -6 Date ,  \ / ? l  , / ) 5 sitet Livermore Tesofo #67076

orw: Q4 .( t rotat Depthr6(). i5
Purgeequipr EE- n,}li: Bladder Perl Watefta Positive Air Displacement Ext. system

d sD bai ter  te f ton bai ter  . rhcr :  Tubing:  OD: New p€dicated NA

Purqemethod: G r case vorum) Micrc/-ow l- low E)tracton urher:

P u m p d e p t h / i n t a k e | | M u | t i p | i e r s ; 1 . = o ' o . , i . 0 ' 1 6 3 . = o ' 3 7 M
(TD - DTWX l,4ultiolier = 1Volume lB0% Recoverv (TD- DTWX0.20 + DTW)

-7 a (TotalPurge) se"/"= St. (c1

Totalvolume removed: aDid welldewater? YEs

Ext. Port Otherimethod. @G6tsdler Ded. Tubi

orw at samote:d\- 05samote oate: \ /?\/r

Number of bottles:sampte to: D vrJ -

See COC (ISCO

Field blank lDrpment blank lD

Pre-ouroe DO:

e ORP:

Volume of N Volume removed: mlNAPL dCPth:

conf luence Environmental, Inc 3308 ElCamino Ave, Suite 300 #14& Sacramenlo, CA 95821t 916 760 7647



Job#r  F1 -150120 samDler: Clienti  Orion

well  ro:  MW-\? out.' [ /Af, /i ( Site: Livermore Tesoro #67076

well diam: vq r"& v 1D"1 otn.,,
Purgeequip: es- 'aiam: Bladder Peri  Waterra Posit ive Air  Displacement Ext svstem

disp bailer t€rlon bailer --olbElj- Tllbing: oD: New Dedicated NA

Purqe method: !3 5 Case VoLumt Miffo/Low Flow Extracton other:

P u m p  d e o t h /  i n t a k e :  l M u l t i D l i e r s l  r = o o a  , ' = 0 1 6  r ' = o 3 ?  a ' = 0 6 5  t = 1 0 ,  6 ' = r ' a ?  t u d i ' + x o t 6 r

liD:bfu x ft4uttiprier = l votume lso"/e Be99y9ly lfpi-Qfwl

Purging And sampling Data sheet

(TotalPurge)
Purge

TotalvolLJmeremoved. (qal/Did welldewater? YES NO

le method: Disp Bailer Ded. Tubing New Tubino Ext. Port Other

Samole t ime:

Number of botiles:

See COC (lSCo

Field blank lDment blank lD

Pre-oufoe Do:Duolicate lD:

e ORP:urqe ORP:

Volume removedt mlVolume of NAPL:NAPL deDth:

Confluence Environmental, Inc 33Oa E Cam no Ave, Suite 300 *144, Sac6m€nto, ca 95a21,9t6 760-764r



Purging And SamPling Data sheet

Job#: F1-150120 SamDler: A Feeney Clienti o on

we rD: Aw- \ o"r " ,  L l t l / lS sitei Livermore Tesoro #67076

. t r w ,  ( [ .  [ D Totut D.eth,5q.e6

Purge equip:F: d-94: slaooer Peri waterra Positive Ar Displacement Ext Svstem

disp bailer teflon bailer --:otbeL Tubing: oD: New Dedicated NA

Purqemethod i@
PumD depth/ intake

( +\ o\cLe

Total volume removed i L) (f-al / IDrd welldewater? (YE$ Na

merhod: diai'Baler Ded. rublls !9y-IgOi!s---EI!,EqL9.!!9!

date' | /Dl /\'

Number of bottles:Labi PaceSamote lD: /V1\t

See COC (ISCO

Field blank lDurpment blanl lD
Post purqe DO:icate lD:
Post purqe ORP:

Volume removedr mlVolume of NAPL:

6 6  x  1

Confluence Environrnental, Inc 33Oa ElCami.oAve, Slite 3OO #14a, Sac6mento, cA95A2\,9t6-764 764r

(Total Purge) eoz= 93:



Purging And Sampling Data Sheet

Job#t F1-15O12O Samp le r l Client: Orion

werr ror T)w-1 oatet l{}l / l\ Site: Livermore Tesoro #67076

Well  diam: i /4" \ '  2" 3 /a) o '  orhe.: orw' 9t 71 rotat oeoth:S{. (5
Purge equip: Es diam: Btaddef peri Waterra positive Air Dtsptacement Ext. System

disp bai ler  te f lon bai rer  . fhF. :  Tubing:  oDr New Dedicated NA
Purge method: G s cut" uo,u.)  M,cro/.ow--row E^rra.ron ur er:

Pump depth/ intake: lMult ip l iers: '=o.oo 4=0.6s 5"=1.02 6"=r.47 Radius.x0.163
(TD - DTW X Multrpler = 1 Volume lB0% Recoverv {TD - DTW X 0.20 + DTW)

3 (TotalPurge) B0o/o= J

Did welldewater? YES Total volrme removed: ?

melhod:Dispts"aibr Ded. Tubrnq New T,bino Ext. Port Other.

Samole t ime:

See COC (ISCO

nt blank lD Field blank lD

Duplicate lD:

uroe ORP: Post ourqe ORP:

NAPL deDth: Volume of NAPL: Volume removed: ml

Confluence Environmental, f nc

\\ \r.

3308 Er Cnmlno Ave, SLrte 300 * r48/ Sacramento, cA 95821,9t6 760--164r



Purging And Sampling Data Sheet

330a Ei camino Ave, slrte 300 # 148, sacramento, ca 9582t916 760 764tConfldence Environrnental, Inc

Job# :  F '1 -150120 SamDler: Client: Orion

well ID: i,/\W,? o"t", t /,)\ / 11 5lte: Ltvelmofe lesoro Ftt /u /b

Welf diam: rt4 L 2 3 c)o o,n",, orw, q?.66 rotar Depthrf'{. oi
Purge equip: ES diam: Bladder Peri Waterra Positive Air Displacement Ext. System

disp bailer teflon bailer .rh.r: Tubinqi ODr New Dedicated NA

Purqe method: (s s cu." vo.ut ' t  l4rcro/Low | |ow L(raLrro- olher:

Pump depth/ intakei lMult ipl iers; r =o.o+
(TD- DTW X Mllt ipl ier = 1Volume 180% Recoverv (TD- DTWX0.20 + DTW)

t vo tume=?  1  x3  =7 ) -2  ( r o ta t  pu f se ) t lL l .1

Drd wel ldewater? YES {NO Totalvolume removedr e

method. D6o Baller Ded. Tubrno New Tubrno Ext. Po.t other:
. , , i

DTW at samole: Hx.6u1s. t fr"r\ | r Sample t ime:

Number of bottles:

See COC {ISCO

ioment blank lD Field blank lD

Post purqe DO:

Post ouroe ORP:

Volume removed: mlNAPL deDthi Volume of NAPL:



Job#t F 1-15O12O sampler: Client: Orion

we rDr /v\W -6 Dater / /,?s ,^5 Site: Livermore Tesoro #67076

well diam: !4' 1' zD 3" 4" 6" othe': DTWI TYr4 Totat Depth; {i7. S5
Purge equipr ES - diam: Bladder Perl Waterra Positiv€ Alr D,*splacement Ext. Syslem

diso bailer teflon bailer ltber: Tubino: oD: New Dedicated NA

Purqe method: (r-s crse voru-J lvr.cro/ low Frow Fytract,on orhar:

P u m D  d e D t h /  i n t a k e t  l M u l t i p l i e r s : 1 = o . o a  z = 0 . 1 6  3 = 0 . 3 7  4 = 0 . 6 s  5 - r . 0 2  6 - 1 . 4 7  R a d : u s ' : x 0 . 1 6 3

:TD - DTW X Mult olier = 'l Volume 180% RecoveN (TD - DTW X 0.20 ' DTW)

Purging And Sampling Data Sheet

(TotalPurge)
Purge

Total volJrne removed {qal/ LDid welldewater? YES NO

method: DisD Bailer Ded. Tubinq NewTubina Fxt- Pod Other:

Samole time:

umber of bottles:

See COC (ISCO

ent blank lD

Pre-ouroe ORP:

Volume of NAPL: Volume removed:

Conf luence Environmental, Inc 3308 E Camino Ave, Suite 300 *148, Sacramento, CA 9582I,9\6 764 7641



Job# :  F  1150120 Sampler: A Feenev Client: Orion

well ro: 
'D\U-5

Datet  r  / .1r  / i< Site: Livermore Tesoro #67076

well diam. r/4" j- 2" 3" &) o o,n",. Drw; qS 73 rotat DeDthrsf.60
, -  \ -  \

Purge equlp: GS d arn-l Bladde. Peri Watera posirive Air Disptacement Ext. Sysrem
qisp bailer teilon bailer ^rhFr: Tubinq: OD: New Dedicated NA
Purqe method: (: S cut" vo uln) M.cro/Low-flow Exka.non orher:
Pump depth/ intake: lMult ipl iers: 1,= o.oa

ITD'DTWX l\4ult ipl ier = 1 Volume 180% Recoverv f iD- DTWX0.20 + DTW)

Purging And Sampling Data Sheet

* i =24 \ (rorar purse) aov"= qX \6

Time
Temp
(qY'F) O H

Cond Turbidity ORP
(mvl

Purge Volume
Removed
,rsal/ L) Notes

r0l6a\A:k6 ffR t \ - q 1 / l \'Ii:r^ r .,

t,>t b } t . .>
-1 .' tvi" >1, &l)

-to! *q )r-r 11

t l ,l'.i,. ,e .{-^,1 /d> T < , , \

L

t)]o (6t {84 3 6 r J 45

Did !'vell dewater? lYE$ NO Torat votume removec: ?( (oa'rr tl

Samote metnod: 866'6]D Ded. Tubinq NewTubinq Ext. Port other:

samore oate, I /21 / t5 Sample time: l,?1 t \ DTWatsampte:  . i ( .  tUt
- " . 1 .

S a m o l e  l D :  l ) \ A ! - ' 7 Lab: Pace NumOe, of totttes: l2

See COC (ISCO)

Eouroment blank lD @ Fleld blank lD (d

Duol icate lDi Pre-purqe DO: HOSr OUroe UU:

te2 i Pre-ouroe ORP: Post ouroe ORP:

NAPL dCDth: Volume of NAPL:

Co nffue n ce Enviro n m enta l, I nc 33oa H camino Ave, srite 3oo # r4e. sacramento. c-a e5a z!. sr6-i6o-;64r



CIient: orionSamDler: A Fee!Job#t F1-150120

Livermorc TesllqlEzgzqwetr rDr t?- \
. . | ' J . 1

orw: { 5. o 1 fslql !gp!E !::" e
Wel l  d iam:  t / 4 "  1 (2L  3  4  0  q ! :q j

-urge equipT't<-futl u'uoo* Peri waterra Posilive Air Displacement Exl Svstenl

drsobailer teilo-uEil9l Tubinq:  oD:  New Dedicaled NA

Flow E'kact ion Other :Purqe method:
M u l t i D l i e r s : : - n  "  . - o ' 6  I  o r T  a - 0 6 5  s - r ' o ' ?  6 - ' a '  R ' d ' /  < i & l

PumD deDth/ intakei
TD-DTWX0.20 i !TD - DTW X [4ultiplier = l Volume

< L \ * 5 = lO-j (Totalpurse)

Purging And SamPling Data sheet

ao't = Q739

f. (cL (l"t!(

Totalvolume removed LDid welldewater? YES

Sample method: @

Drw at sampre q 3.iSamole t ime: t\date:l /"i
Number of bottles:

See cOC (ISCO

Field blank lDblank lD

Post purqe ORP:Pre-ourqe ORP:

Volume of NAPL:NAPL dePth:

conf luence Environmental. Inc 3308 ElCamino Ave, Suite 3OO 9148, Sacramento, cA 95a2\916-760 7641



Client: OrionJob#r F'1-150120 SamDler: A Fee

wen rDr D\,,/ -8 Site: Livermore Tesoro 1167076

orw: !? a trt,6.{.68
Purge equipi ES - diam: Bladder Per Waterra Positive Air Displacement Ext. Syslem

bar le,  le f lor  bai ler  . rhe,  I  Tubino:  oD:  New Dedrcateo NA

Purqe method: Low Fow Extfaclion oth€ri

PumD deDth/ intake: Mult iDl iers:  r "= o.oa z-= 0.16 3-= 0.37 a = 0.65 5 '=1.02

- DTW X l\4ultiplier = 1 Volume B0% Recovetu fiD - DTW X 0.20 + D

Purge
Ratelrjlr

Did welldewater? YES Lt
SamDle method: orsD BailBr Ded. Tubinq New Tubinq Ext. Pod Other:

Samote oate: t /?l/ r otw at sample: Q6.

Number of botiles: I

See COC {ISCO

Equipmenlblank lD Field blank lD

DuDlicate lD: Post purqe DO:

e ORP: e ORP:

NAPL deDth; Volume of NAPL: Volume removed: ml

l q 5 X > = 43.6 (rot"rpu,ge)

Purging And Sampling Data Sheet

80./"= qe 72

nfluence Environmental, Inc 3308 E Cam no Avej Suite 300 t'148/ SacEmento, CA 9542t,916 760 7641



ClientrSamDler: A Fge!Job# :  F1 -150120

Livermore Tesoro #!Z!Zqwerr ro: i?-
Drw, \3. iD rotat Depth:

Well  diam: I /4 1" ;? J" z" o '  other:

Purge equip: eS aiam, Bladder Peri wale(a Posiuve Air Displac€ment Exl svslem

diso baller teflon bailer -o$eL Tubing: oD: New Dedicaled NA

Flow Extracilon OtIe!e method:
M u l t i p l i e r s :  r = o o a  2 - o r 6  3 " ; o ' 3 7  4 " = o 5 s  5 ' = 1 0 2  5 - = 1 4 7  R a d i u s ' ?  x 0 1 6 3

PumD depth/ intaEq
necoverv ( lO -OrWX0ZO + O- DTW X Multiplier = L!El!!g

5 . c \  x  3

Purging And SamPling Data sheet

so%= trx3t

=A

Removed

f-an*. - lE-o

w/ u.c {{':

Toialvolume remoDid well dewater? zYE9 !9

sample method: OGD-6Aer Ded. Tubinq NewTubino Ext fort other:

DTW at sample: t<7' i7sampte time: tlrs :l
Number of bottles: I

Samole lD:

Analvsis: See cq? lls]lq
Field blank lDent blank lD

Post Durqe ORP:

Volume removed:Volume of NAPL:NAPL depth:

Confluence Environmental, Inc 33Oa El Cam no Ave, Suite 3oo #14a, sacramento, ca 95a2L,916 764-J64r
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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
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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-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
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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-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

11/12/14 52.80 421.41

1/20/15 41.10 433.11

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
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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 12/15/95 29.41 472.98 443.57

(cont.) 3/21/96 17.47 455.51

6/13/96 23.69 449.29

9/16/96 31.24 441.74

12/2/96 26.90 446.08

3/7/97 21.33 451.65

6/12/97 29.94 443.04

9/29/97 34.22 438.76

12/1/97 35.94 437.04

3/19/98 20.34 452.64

5/29/98 22.63 450.35

9/15/98 32.30 440.68

11/30/98 36.90 436.08

1/17/99 30.17 442.81

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
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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 3/23/04 28.25 472.98 444.73

(cont.) 5/10/04 30.91 442.07

8/4/04 35.36 437.62

11/4/04 34.92 438.06

1/12/05 29.46 443.52

5/2/05 25.61 447.37

7/19/05 30.11 442.87

11/21/05 32.04 440.94

2/9/06 27.11 445.87

5/17/06 25.18 447.80

8/9/06 32.69 440.29

11/8/06 33.21 439.77

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
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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 5/7/12 36.89 472.98 436.09

(cont.) 8/6/12 40.95 432.03

11/12/12 39.03 433.95

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

11/12/14 DRY(d) --

1/20/15 42.66 430.32

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
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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 3/19/98 18.76 473.37 454.61

(cont.) 5/29/98 20.64 452.73

9/15/98 30.70 442.67

11/30/98 34.96 438.41

1/17/99 28.81 444.56

6/10/99 28.10 445.27

9/7/99 30.38 442.99

12/13/99 31.46 441.91

3/13/00 24.28 449.09

6/12/00 26.80 446.57

11/10/00 29.47 443.90

12/31/00 31.38 441.99

3/27/01 29.94 443.43

6/30/01 37.54 435.83

9/26/01 45.17 428.20

12/18/01 39.41 433.96

3/18/02 37.73 435.64

6/5/02 35.35 438.02

8/21/02 36.21 437.16

12/3/02 35.62 437.75

3/4/03 32.75 440.62

6/10/03 31.26 442.11

9/9/03 34.72 438.65

12/23/03 30.47 442.90

3/23/04 26.67 446.70

5/10/04 30.25 443.12

8/4/04 34.70 438.67

11/4/04 33.94 439.43

1/12/05 28.21 445.16

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
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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 5/16/06 24.36 473.37 449.01

(cont.) 8/9/06 31.90 441.47

11/8/06 31.30 442.07

2/14/07 30.20 443.17

5/17/07 33.64 439.73

8/2/07 41.74 431.63

11/12/07 47.41 425.96

2/14/08 34.73 438.64

5/8/08 35.60 437.77

7/23/08 45.00 428.37

10/13/08 50.70 422.67

2/11/09 47.81 425.56

4/27/09 41.18 432.19

8/4/09 51.89 421.48

12/8/09 39.50 433.87

2/11/10 35.19 438.18

5/3/10 31.39 441.98

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
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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 8/13/14 50.67 473.37 422.70

(cont.) 11/12/14 DRY --

1/20/15 42.22 431.15

MW-4 3/30/94 31.56 473.64 442.08

4/25/94 32.73 440.91

8/12/94 41.61 432.03

12/14/94 38.11 435.53

2/10/95 30.50 443.14

6/15/95 23.63 450.01

9/26/95 29.70 443.94

12/15/95 27.56 446.08

3/21/96 15.63 458.01

6/13/96 21.07 452.57

9/16/96 28.99 444.65

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
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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 9/26/01 43.87 473.64 429.77

(cont.) 12/18/01 39.30 434.34

3/18/02 37.75 435.89

6/5/02 35.68 437.96

8/21/02 36.58 437.06

12/3/02 35.90 437.74

3/4/03 32.73 440.91

6/10/03 31.20 442.44

9/9/03 34.64 439.00

12/23/03 31.30 442.34

3/23/04 26.71 446.93

5/10/04 30.33 443.31

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 --

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 --
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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 12/8/09 39.46 473.64 434.18

(cont.) 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

4/25/11 28.69 444.95

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 --

11/12/14 DRY --

1/20/15 41.89 431.75

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
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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 12/2/96 26.51 472.67 446.16

(cont.) 3/7/97 21.91 450.76

9/29/97 31.74 440.93

12/1/97 34.05 438.62

3/19/98 20.93 451.74

5/29/98 21.30 451.37

9/15/98 31.32 441.35

11/30/98 35.44 437.23

1/17/99 29.59 443.08

6/10/99 28.05 444.62

9/7/99 31.11 441.56

12/13/99 32.66 440.01

3/13/00 25.87 446.80

6/12/00 28.15 444.52

11/10/00 30.05 442.62

12/31/00 31.81 440.86

3/27/01 30.57 442.10

6/30/01 37.24 435.43

9/26/01 44.53 428.14

12/18/01 40.65 432.02

3/18/02 38.75 433.92

6/5/02 36.21 436.46

8/21/02 36.76 435.91

12/3/02 36.12 436.55

3/4/03 32.90 439.77

6/10/03 33.04 439.63

9/9/03 34.20 438.47

12/23/03 31.38 441.29

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
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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 5/2/05 25.31 472.67 447.36

(cont.) 7/19/05 30.49 442.18

11/21/05 32.35 440.32

2/9/06 27.19 445.48

5/16/06 25.30 447.37

8/9/06 32.68 439.99

11/8/06 32.22 440.45

2/14/07 34.00 438.67

5/17/07 34.29 438.38

8/2/07 41.72 430.95

11/12/07 DRY --

2/14/08 35.66 437.01

5/8/08 36.60 436.07

7/23/08 DRY --

10/13/08 DRY --

2/11/09 DRY --

4/27/09 42.50 430.17

8/4/09 DRY --

12/8/09 39.92 432.75

2/11/10 36.62 436.05

5/3/10 32.89 439.78

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
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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 8/21/13 37.00 472.67 435.67

(cont.) 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 --

11/12/14 DRY --

1/20/15 43.24 429.43

MW-6 3/30/94 33.38 471.93 438.55

4/25/94 35.49 436.44

8/12/94 45.14 426.79

12/14/94 40.99 430.94

2/10/95 33.34 438.59

6/15/95 26.88 445.05

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
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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 11/10/00 32.99 471.93 438.94

(cont.) 12/31/00 34.95 436.98

3/27/01 32.72 439.21

6/30/01 39.86 432.07

9/26/01 DRY --

12/18/01 43.36 428.57

3/18/02 41.29 430.64

6/5/02 38.85 433.08

8/21/02 39.02 432.91

12/3/02 38.76 433.17

3/4/03 35.13 436.80

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 --
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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 10/13/08 DRY 471.93 --

(cont.) 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

4/25/11 30.72 441.21

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 --

11/12/14 DRY --

1/20/15 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

S:\Tesoro\01LV\Tbl\TBL050_1Q15   4/15/2015 Page 16 of 41



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 9/26/95 31.43 472.33 440.90

(cont.) 12/15/95 28.97 443.36

3/21/96 17.36 454.97

6/13/96 23.47 448.86

9/16/96 31.35 440.98

12/2/96 27.11 445.22

3/7/97 21.33 451.00

6/12/97 29.90 442.43

9/29/97 34.37 437.96

12/1/97 36.46 435.87

3/19/98 20.33 452.00

5/29/98 22.30 450.03

9/15/98 32.54 439.79

11/30/98 37.96 434.37

1/17/99 31.04 441.29

6/10/99 29.89 442.44

9/7/99 32.38 439.95

12/13/99 33.98 438.35

3/13/00 27.09 445.24

6/12/00 28.76 443.57

11/10/00 31.54 440.79

12/31/00 32.76 439.57

3/27/01 30.97 441.36

6/30/01 37.50 434.83

9/26/01 45.11 427.22

12/18/01 41.13 431.20

1/22/02 NM --

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
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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 9/9/03 34.71 472.33 437.62

(cont.) 12/23/03 30.80 441.53

3/23/04 26.41 445.92

5/10/04 29.86 442.47

8/4/04 34.06 438.27

11/4/04 34.12 438.21

1/12/05 28.83 443.50

5/2/05 24.66 447.67

7/19/05 29.07 443.26

11/21/05 30.42 441.91

2/9/06 26.15 446.18

5/16/06 24.44 447.89

8/9/06 31.77 440.56

11/8/06 31.14 441.19

2/14/07 30.39 441.94

5/17/07 33.31 439.02

8/2/07 37.09 435.24

11/12/07 DRY --

2/14/08 36.51 435.82

5/8/08 36.00 436.33

7/23/08 44.42 427.91

10/13/08 DRY --

2/11/09 DRY --

4/27/09 41.80 430.53

8/4/09 DRY --

12/17/09 39.26 433.07

2/11/10 36.18 436.15

5/3/10 31.80 440.53

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
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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 10/10/11 33.63 472.33 438.70

(cont.) 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 --

11/12/14 DRY --

1/20/15 43.33 429.00

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
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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 5/8/08 36.64 471.18 434.54

(cont.) 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

1/31/12 40.08 431.10

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 --

11/12/14 DRY --

1/20/15 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

S:\Tesoro\01LV\Tbl\TBL050_1Q15   4/15/2015 Page 20 of 41



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 11/4/04 37.44 470.78 433.34

(cont.) 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 --

4/27/09 43.79 426.99

8/4/09 DRY --

12/8/09 43.61 427.17

2/11/10 39.48 431.30

5/3/10 34.96 435.82

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
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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 4/22/13 37.01 470.78 433.77

(cont.) 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 --

11/12/14 DRY --

1/20/15 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

5/16/06 26.83 444.80

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
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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 12/8/09 42.80 471.63 428.83

(cont.) 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

6/10/14 40.18 431.45

8/13/14 DRY --

11/12/14 DRY --

1/20/15 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
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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-11 4/25/11 27.31 472.96(c) 445.65

(cont.) 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 --

11/12/14 DRY --

1/20/15 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

8/21/13 38.80 430.97

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 --

11/12/14 DRY --

1/20/15 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
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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 5/2/05 25.34 473.28 447.94

(cont.) 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

8/3/11 26.82 445.75

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
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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 8/21/13 DRY 472.57(c) --

(cont.) 11/7/13 DRY --

1/21/14 33.16 439.41

6/10/14 DRY --

8/13/14 DRY --

11/12/14 DRY --

1/20/15 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 --

8/4/09 DRY --

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 --
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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 2/1/11 32.56 474.38 441.82

(cont.) 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 --

11/12/14 DRY --

1/20/15 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

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)

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

(cont.) 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 --

11/12/14 DRY --

1/20/15 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

8/2/07 39.35 433.58

11/12/07 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)

TP-2 2/14/08 35.62 472.93 437.31

(cont.) 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 --

11/12/14 DRY --

1/20/15 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

11/12/14 56.47 416.38

1/20/15 42.71 430.14

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
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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 5/3/10 34.46 471.61 437.15

(cont.) 8/2/10 37.72 433.89

11/2/10 40.50 431.11

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

11/12/14 56.52 415.09

1/20/15 48.87 422.74

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
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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 4/25/11 30.45 470.33 439.88

(cont.) 8/3/11 34.71 435.62

10/10/11 37.00 433.33

1/31/12 42.10 428.23

5/7/12 38.70 431.63

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

11/12/14 58.59 411.74

1/20/15 49.60 420.73

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
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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 5/7/12 38.26 468.48 430.22

(cont.) 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

11/7/13 36.45 432.03

1/21/14 35.99 432.49

6/10/14 44.63 423.85

8/13/14 54.37 414.11

11/12/14 58.86 409.62

1/20/15 49.20 419.28

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
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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-5 11/13/14 56.40 471.86 415.46

(cont.) 1/20/15 45.75 426.11

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

10/10/11 38.09 433.68

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

11/12/14 57.14 414.63

1/20/15 49.51 422.26

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
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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 10/10/11 37.55 470.07 432.52

(cont.) 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

6/10/14 44.67 425.40

8/13/14 53.47 416.60

11/12/14 57.99 412.08

1/20/15 49.45 420.62

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

11/12/14 55.87 416.44

1/20/15 42.31 430.00
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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-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

11/12/14 56.94 412.86

1/20/15 48.79 421.01

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

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

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

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

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

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

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
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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-1 6/10/14 40.90 473.06(c) 432.16

(cont.) 8/13/14 49.05 424.01

11/12/14 53.97 419.09

1/20/15 43.03 430.03

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

11/12/14 55.48 417.58

1/20/15 NM --

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
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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 8/13/14 50.90 473.05(c) 422.15

(cont.) 11/12/14 56.05 417.00

1/20/15 NM --

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

11/12/14 56.56 416.54

1/20/15 NM --

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

8/6/12 40.65 432.40

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
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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 8/13/14 50.95 473.05 422.10

(cont.) 11/12/14 56.48 416.57

1/20/15 42.46 430.59

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

11/12/14 61.42 411.01

1/20/15 NM --

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

8/21/13 NM --

11/7/13 NM --

1/21/14 NM --

6/10/14 46.70 425.73

8/13/14 57.10 415.33
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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 11/12/14 63.13 472.43 409.30

(cont.) 1/20/15 NM --

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

11/12/14 56.52 416.70

1/20/15 43.10 430.12

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-9 11/12/14 56.42 473.35(c) 416.93

(cont.) 1/20/15 46.60 426.75

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

11/12/14 57.45 416.43

1/20/15 42.94 430.94

(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.

S:\Tesoro\01LV\Tbl\TBL050_1Q15   4/15/2015 Page 41 of 41



 

[S:\Tesoro\01LV\LTR\LTR049_1Q15 GWMR.doc]  4/29/15 

ATTACHMENT D 
 

HISTORICAL GROUNDWATER ANALYTICAL RESULTS 
  



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
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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 11/7/13 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

11/12/14 5,400 33 48 39 530 ND<0.5 ND<0.5 ND<0.5 ND<0.5 8.4 ND<50 ND<8 ND<0.5 ND<0.5

1/21/15 1,500 4.7 4.0 16 37 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6/12/97 68,000 7,800 6,600 2,300 11,000 ND<500 -- -- -- -- -- -- -- --
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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 9/29/97 15,000 1,500 97 740 1,800 ND<250 -- -- -- -- -- -- -- --

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

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

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
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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 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

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

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

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

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

S:\Tesoro\01LV\Tbl\TBL050_1Q15   4/15/2015 Page 6 of 54



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 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

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

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

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

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

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
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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 11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 1/21/15 14,000 340 31 230 440 80 ND<2.5 ND<2.5 ND<2.5 93 ND<250 ND<25 ND<2.5 ND<2.5

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 -- -- -- -- -- -- -- -- --

1/13/94 83 2.6 0.67 0.78 4.2 -- -- -- -- -- -- -- -- --

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

4/25/94 60 0.75 3.2 0.50 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
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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 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 -- --

(cont.) 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

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

10/13/08 280 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
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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 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

(cont.) 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 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
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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 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

(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 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

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

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

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

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

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

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

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

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

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

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
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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 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

(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

1/21/14 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

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

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

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

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

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

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

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

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

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

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

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

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

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

6/12/97 140 5.3 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --
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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 9/29/97 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 -- -- -- -- -- -- -- --

(cont.) 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 -- -- -- -- -- -- -- --

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

3/4/03 490 10 ND<0.5 2.2 ND<0.5 1.0 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5
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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 6/10/03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 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

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

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

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

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

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

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

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

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

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

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

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

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

5/8/08 580 ND<0.5 ND<0.5 1.8 ND<0.5 0.60 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
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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 4/27/09 250 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

(cont.) 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

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

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 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-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 -- -- -- -- -- -- -- --

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

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

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

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

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

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

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

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

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

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

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

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

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

12/13/99 16,000 790 9.2 840 780 ND<25 -- -- -- -- -- -- -- --
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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 3/13/00 16,000 790 85 780 1,600 ND<25 -- -- -- -- -- -- -- --

(cont.) 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 -- -- -- -- -- -- -- --

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

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

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

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

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

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

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

(cont.) 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

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

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

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

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

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

(cont.) 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

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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 -- -- -- -- -- -- -- -- --
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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 6/13/96 5,900 98 19 370 620 ND<50 -- -- -- -- -- -- -- --

(cont.) 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 -- -- -- -- -- -- -- --

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

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

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

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

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

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

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

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

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

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

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

1/22/02 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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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 3/18/02 3,100 7.3 1.5 38 110 ND<0.5 -- -- -- -- -- -- -- --

(cont.) 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

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

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

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

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

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

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

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

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

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

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

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

11/12/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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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 2/14/08 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

(cont.) 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

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

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
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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 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

(cont.) 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 100 0.50 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

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

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

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

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

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

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

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

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

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

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

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

(cont.) 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

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

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
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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 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

(cont.) 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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

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

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

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

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

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

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

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

11/12/07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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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 2/14/08 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

(cont.) 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

1/31/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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
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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 11/7/13 1,400 3.1 ND<0.5 0.7 0.58 4.2 ND<0.5 ND<0.5 ND<0.5 12 ND<50 ND<5 ND<0.5 ND<0.5

(cont.) 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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

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
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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 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

(cont.) 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

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

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
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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 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

(cont.) 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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

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

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
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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 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

(cont.) 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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

S:\Tesoro\01LV\Tbl\TBL050_1Q15   4/15/2015 Page 31 of 54



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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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
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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 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

(cont.) 8/9/06 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

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

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

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

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

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

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

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

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

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

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

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

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

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

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

5/6/10 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
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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 5/7/12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 8/6/12 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 ND<0.5 ND<0.5 ND<0.5 ND<0.5 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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
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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 7/23/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 10/13/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

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

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

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

12/17/09 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
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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 8/13/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

(cont.) 11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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

5/17/06 31,000 2,200 1,100 1,500 3,300 87,000 ND<90 ND<90 680 4,800 ND<15,000 ND<1,500 ND<90 ND<90

8/9/06 14,000 1,400 86 1,200 830 56,000 ND<2.5 ND<2.5 350 2,800 ND<4,000 ND<25 ND<2.5 ND<2.5

11/8/06 16,000 1,300 ND<90 930 370 38,000 ND<90 ND<90 280 3,600 ND<40,000 ND<900 ND<90 ND<90

2/14/07 22,000 1,900 230 1,700 1,600 53,000 ND<90 ND<90 400 2,800 ND<20,000 ND<900 ND<90 ND<90

5/17/07 ND<25,000 2,400 51 1,500 510 69,000 ND<2 ND<0.5 550 4,300 ND<25,000 ND<5 -- --

8/2/07 10,000 1,200 ND<25 640 140 14,000 ND<25 ND<25 110 16,000 ND<10,000 ND<250 ND<25 ND<25

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

2/14/08 12,000 920 28 850 740 17,000 ND<25 ND<25 120 5,900 ND<4,000 ND<250 ND<25 ND<25

5/8/08 7,400 710 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
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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 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

(cont.) 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

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

8/7/12 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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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

S:\Tesoro\01LV\Tbl\TBL050_1Q15   4/15/2015 Page 37 of 54



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 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

(cont.) 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

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

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

11/12/14 160 3.0 ND<0.5 ND<0.5 ND<0.5 7.8 ND<0.5 ND<0.5 ND<0.5 9.2 ND<50 ND<5 ND<0.5 ND<0.5

1/20/15 8,700 49 8.2 260 360 6.2 ND<0.5 ND<0.5 ND<0.5 14 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-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

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

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
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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 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

(cont.) 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

11/13/14 1,100 0.83 ND<0.5 ND<0.5 ND<0.5 9.0 ND<0.5 ND<0.5 ND<0.5 310 ND<50 ND<5 ND<0.5 ND<0.5

1/21/15 5,700 260 12 110 48 100 ND<0.5 ND<0.5 1.1 300 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

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

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
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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 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

(cont.) 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

11/12/14 290 0.72 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/20/15 1,600 17 2.2 37 22 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

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

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

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

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

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
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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 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

(cont.) 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

11/12/14 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

1/20/15 ND<50 0.76 ND<0.5 0.68 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

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

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

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

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

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
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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 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

(cont.) 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

11/13/14 18,000 27 4.3 290 510 ND<2 ND<2 ND<2 ND<2 ND<9 ND<200 ND<20 ND<2 ND<2

1/21/15 26,000 92 11 650 860 ND<2.5 ND<2.5 ND<2.5 ND<2.5 48 ND<250 ND<25 ND<2.5 ND<2.5

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

2/11/10 4,800 18 3.0 44 15 14 ND<0.5 ND<0.5 ND<0.5 9.2 ND<80 ND<10 ND<0.5 ND<0.5

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

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

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

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
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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 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

(cont.) 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 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

11/13/14 3,400 2.4 1.1 ND<0.5 0.65 5.3 ND<0.5 ND<0.5 ND<0.5 25 ND<50 ND<5 ND<0.5 ND<0.5

1/21/15 3,400 6.1 1.5 35 7.7 4.9 ND<0.5 ND<0.5 ND<0.5 26 ND<80 ND<5 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

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

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
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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 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

(cont.) 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

11/12/14 1,000 8.9 ND<0.5 0.61 ND<0.5 17 ND<0.5 ND<0.5 ND<0.5 160 ND<50 ND<5 ND<0.5 ND<0.5

1/20/15 10,000 210 8.4 250 110 49 ND<0.5 ND<0.5 ND<0.5 260 ND<100 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

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 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 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.) 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

11/13/14 53,000 3,200 790 2,200 7,100 ND<7 ND<7 ND<7 ND<7 65 ND<700 ND<70 ND<7 ND<7

1/21/15 38,000 2,800 1,400 1,600 5,800 ND<9 ND<9 ND<9 ND<9 130 ND<900 ND<90 ND<9 ND<9

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

11/13/14 9,600 130 6.8 36 11 22 ND<1.5 ND<1.5 ND<1.5 53 ND<150 ND<15 ND<1.5 ND<1.5

1/21/15 8,300 110 6.8 200 83 16 ND<1.5 ND<1.5 ND<1.5 58 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 -- -- -- -- -- -- -- --
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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-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

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

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

11/13/14 24,000 480 510 620 2,300 ND<5 ND<5 ND<5 ND<5 37 ND<500 ND<50 ND<5 ND<5

1/21/15 18,000 320 340 550 1,800 ND<2.5 ND<2.5 ND<2.5 ND<2.5 38 ND<250 ND<25 ND<2.5 ND<2.5

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
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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 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

(cont.) 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

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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
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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-3 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

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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
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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-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

(cont.) 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

11/12/14 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 0.76 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<5 ND<0.5 ND<0.5

1/20/15 ND<50 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 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(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

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
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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 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

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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

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

11/12/14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS

1/20/15 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
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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-8 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

(cont.) 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

11/13/14 53,000 1,200 3,900 1,000 8,000 ND<9 ND<9 ND<9 ND<9 ND<50 ND<900 ND<90 ND<9 ND<9

1/21/15 36,000 1,200 3,300 1,000 6,700 ND<9 ND<9 ND<9 ND<9 99 ND<900 ND<90 ND<9 ND<9

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

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

S:\Tesoro\01LV\Tbl\TBL050_1Q15   4/15/2015 Page 52 of 54



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 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

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

11/12/14 3,000 5.4 97 49 340 ND<0.5 ND<0.5 ND<0.5 ND<0.5 31 ND<50 ND<5 ND<0.5 ND<0.5

1/21/15 330 ND<0.5 1.7 0.56 7.7 ND<0.5 ND<0.5 ND<0.5 ND<0.5 35 ND<50 ND<5 ND<0.5 ND<0.5

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

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 1100 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
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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 11/12/14 1800 7.7 1.2 3.5 3.9 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<5 ND<50 ND<8 ND<0.5 ND<0.5

(cont.) 1/21/15 2,700 23 4.9 37 42 ND<0.5 ND<0.5 ND<0.5 ND<0.5 15 ND<100 ND<5 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 

  



Arctos Environmental
2332 5th St., Suite A
Berkeley, CA 94610

Tesoro - Livermore #67076
01LV

Project Name :
Project Number :

Dear Mr. Purchase,

Chemical analysis of the samples referenced above has been completed.  Summaries of the data are contained 

on the following pages.  Sample(s) were received under documented chain-of-custody.  US EPA protocols for sample 

storage and preservation were followed. Testing procedures comply with the TNI 2009 standards.

Sincerely,

Mike Purchase

Report Number : 90175

Date : 01/28/2015

Subject : 9 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 Pace Analytical Services, Inc. 

If you have any questions regarding procedures or results, please call me at 530-297-4800.

Pace Analytical Services, Inc. is certified by the State of California under the Environmental Laboratory

Accreditation Program (ELAP), lab number 08263CA.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
Page 1 of 20



Subject : 9 Water Samples
Tesoro - Livermore #67076
01LV

Project Name :
Project Number :

Case Narrative

Report Number : 90175

Date : 01/28/2015

The Method Reporting Limit for Methanol has been increased due to the presence of an interfering
compound for sample DW-7.

California Laboratory Services provided analytical testing associated with these samples, but is not
accredited by the National Environmental Laboratory Accreditation Program (NELAP). Please refer to the
attached subcontract report for a list of this laboratory's current certifications.
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MW-3

01/20/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90175

Date : 01/28/2015

90175-01Lab Number :
 

< 0.50Benzene 0.50 ug/L EPA 8260B 01/21/15 23:12
< 0.50Toluene 0.50 ug/L EPA 8260B 01/21/15 23:12
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 01/21/15 23:12
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 01/21/15 23:12

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/21/15 23:12
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/21/15 23:12
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/21/15 23:12
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/21/15 23:12
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 01/21/15 23:12
< 50Methanol 50 ug/L EPA 8260B 01/21/15 23:12
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/21/15 23:12

< 50TPH as Gasoline 50 ug/L EPA 8260B 01/21/15 23:12

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 01/21/15 23:12
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 01/21/15 23:12

1011,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/21/15 23:12
99.4Toluene - d8 (Surr) % Recovery EPA 8260B 01/21/15 23:12
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MW-4

01/20/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90175

Date : 01/28/2015

90175-02Lab Number :
 

< 0.50Benzene 0.50 ug/L EPA 8260B 01/21/15 23:47
< 0.50Toluene 0.50 ug/L EPA 8260B 01/21/15 23:47
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 01/21/15 23:47
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 01/21/15 23:47

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/21/15 23:47
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/21/15 23:47
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/21/15 23:47
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/21/15 23:47
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 01/21/15 23:47
< 50Methanol 50 ug/L EPA 8260B 01/21/15 23:47
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/21/15 23:47

< 50TPH as Gasoline 50 ug/L EPA 8260B 01/21/15 23:47

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 01/21/15 23:47
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 01/21/15 23:47

98.51,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/21/15 23:47
99.8Toluene - d8 (Surr) % Recovery EPA 8260B 01/21/15 23:47
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MW-5

01/20/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90175

Date : 01/28/2015

90175-03Lab Number :
 

< 0.50Benzene 0.50 ug/L EPA 8260B 01/22/15 00:22
< 0.50Toluene 0.50 ug/L EPA 8260B 01/22/15 00:22
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 01/22/15 00:22
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 01/22/15 00:22

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/22/15 00:22
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/22/15 00:22
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/22/15 00:22
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/22/15 00:22
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 01/22/15 00:22
< 50Methanol 50 ug/L EPA 8260B 01/22/15 00:22
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/22/15 00:22

< 50TPH as Gasoline 50 ug/L EPA 8260B 01/22/15 00:22

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 01/22/15 00:22
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 01/22/15 00:22

1011,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/22/15 00:22
99.0Toluene - d8 (Surr) % Recovery EPA 8260B 01/22/15 00:22
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DW-4

01/20/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90175

Date : 01/28/2015

90175-04Lab Number :
 

Benzene 0.76 0.50 ug/L EPA 8260B 01/22/15 00:57
< 0.50Toluene 0.50 ug/L EPA 8260B 01/22/15 00:57

Ethylbenzene 0.68 0.50 ug/L EPA 8260B 01/22/15 00:57
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 01/22/15 00:57

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/22/15 00:57
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/22/15 00:57
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/22/15 00:57
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/22/15 00:57
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 01/22/15 00:57
< 50Methanol 50 ug/L EPA 8260B 01/22/15 00:57
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/22/15 00:57

< 50TPH as Gasoline 50 ug/L EPA 8260B 01/22/15 00:57

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 01/22/15 00:57
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 01/22/15 00:57

99.81,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/22/15 00:57
99.9Toluene - d8 (Surr) % Recovery EPA 8260B 01/22/15 00:57
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IP-5

01/20/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90175

Date : 01/28/2015

90175-05Lab Number :
 

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 01/26/15 14:02
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 01/26/15 14:02
< 0.10Iron, Dissolved 0.10 mg/L EPA 6010B 01/26/15 14:02

Manganese, Dissolved 1.6 0.0050 mg/L EPA 6010B 01/26/15 14:02
Sodium, Dissolved 46 0.50 mg/L EPA 6010B 01/26/15 14:02

< 0.50Benzene 0.50 ug/L EPA 8260B 01/22/15 01:32
< 0.50Toluene 0.50 ug/L EPA 8260B 01/22/15 01:32
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 01/22/15 01:32
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 01/22/15 01:32

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/22/15 01:32
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/22/15 01:32
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/22/15 01:32
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/22/15 01:32
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 01/22/15 01:32
< 50Methanol 50 ug/L EPA 8260B 01/22/15 01:32
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/22/15 01:32

< 50TPH as Gasoline 50 ug/L EPA 8260B 01/22/15 01:32

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 01/22/15 01:32
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 01/22/15 01:32

99.91,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/22/15 01:32
99.1Toluene - d8 (Surr) % Recovery EPA 8260B 01/22/15 01:32
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DW-1

01/20/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90175

Date : 01/28/2015

90175-06Lab Number :
 

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 01/26/15 14:07
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 01/26/15 14:07

Iron, Dissolved 0.14 0.10 mg/L EPA 6010B 01/26/15 14:07
Manganese, Dissolved 1.6 0.0050 mg/L EPA 6010B 01/26/15 14:07
Sodium, Dissolved 140 0.50 mg/L EPA 6010B 01/26/15 14:07

Benzene 49 0.50 ug/L EPA 8260B 01/22/15 02:07
Toluene 8.2 0.50 ug/L EPA 8260B 01/22/15 02:07
Ethylbenzene 260 0.50 ug/L EPA 8260B 01/22/15 02:07
Total Xylenes 360 0.50 ug/L EPA 8260B 01/22/15 02:07

Methyl-t-butyl ether (MTBE) 6.2 0.50 ug/L EPA 8260B 01/22/15 02:07
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/22/15 02:07
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/22/15 02:07
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/22/15 02:07

Tert-Butanol 14 5.0 ug/L EPA 8260B 01/22/15 02:07
< 50Methanol 50 ug/L EPA 8260B 01/22/15 02:07
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/22/15 02:07

TPH as Gasoline 8700 150 ug/L EPA 8260B 01/23/15 00:10

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 01/22/15 02:07
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 01/22/15 02:07

91.21,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/22/15 02:07
94.7Toluene - d8 (Surr) % Recovery EPA 8260B 01/22/15 02:07

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 8 of 20



DW-3

01/20/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90175

Date : 01/28/2015

90175-07Lab Number :
 

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 01/26/15 14:12
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 01/26/15 14:12

Iron, Dissolved 1.1 0.10 mg/L EPA 6010B 01/26/15 14:12
Manganese, Dissolved 1.8 0.0050 mg/L EPA 6010B 01/26/15 14:12
Sodium, Dissolved 56 0.50 mg/L EPA 6010B 01/26/15 14:12

Benzene 17 0.50 ug/L EPA 8260B 01/22/15 02:42
Toluene 2.2 0.50 ug/L EPA 8260B 01/22/15 02:42
Ethylbenzene 37 0.50 ug/L EPA 8260B 01/22/15 02:42
Total Xylenes 22 0.50 ug/L EPA 8260B 01/22/15 02:42

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/22/15 02:42
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/22/15 02:42
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/22/15 02:42
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/22/15 02:42
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 01/22/15 02:42
< 50Methanol 50 ug/L EPA 8260B 01/22/15 02:42
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/22/15 02:42

TPH as Gasoline 1600 50 ug/L EPA 8260B 01/22/15 02:42

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 01/22/15 02:42
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 01/22/15 02:42

97.31,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/22/15 02:42
98.2Toluene - d8 (Surr) % Recovery EPA 8260B 01/22/15 02:42

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 9 of 20



MW-7

01/20/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90175

Date : 01/28/2015

90175-08Lab Number :
 

< 0.10Arsenic, Dissolved 0.10 mg/L EPA 6010B 01/27/15 10:35
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 01/26/15 14:17

Iron, Dissolved 3.7 0.10 mg/L EPA 6010B 01/26/15 14:17
Manganese, Dissolved 83 0.050 mg/L EPA 6010B 01/27/15 10:35
Sodium, Dissolved 93 0.50 mg/L EPA 6010B 01/26/15 14:17

Benzene 0.50 0.50 ug/L EPA 8260B 01/22/15 03:17
< 0.50Toluene 0.50 ug/L EPA 8260B 01/22/15 03:17
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 01/22/15 03:17
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 01/22/15 03:17

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/22/15 03:17
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/22/15 03:17
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/22/15 03:17
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/22/15 03:17
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 01/22/15 03:17
< 50Methanol 50 ug/L EPA 8260B 01/22/15 03:17
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/22/15 03:17

TPH as Gasoline 100 50 ug/L EPA 8260B 01/22/15 03:17

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 01/22/15 03:17
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 01/22/15 03:17

1001,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/22/15 03:17
99.4Toluene - d8 (Surr) % Recovery EPA 8260B 01/22/15 03:17

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 10 of 20



DW-7

01/20/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90175

Date : 01/28/2015

90175-09Lab Number :
 

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 01/26/15 14:23
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 01/26/15 14:23

Iron, Dissolved 1.8 0.10 mg/L EPA 6010B 01/26/15 14:23
Manganese, Dissolved 3.9 0.0050 mg/L EPA 6010B 01/26/15 14:23
Sodium, Dissolved 92 0.50 mg/L EPA 6010B 01/26/15 14:23

Benzene 210 0.50 ug/L EPA 8260B 01/22/15 11:23
Toluene 8.4 0.50 ug/L EPA 8260B 01/22/15 11:23
Ethylbenzene 250 0.50 ug/L EPA 8260B 01/22/15 11:23
Total Xylenes 110 0.50 ug/L EPA 8260B 01/22/15 11:23

Methyl-t-butyl ether (MTBE) 49 0.50 ug/L EPA 8260B 01/22/15 11:23
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/22/15 11:23
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/22/15 11:23
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/22/15 11:23

Tert-Butanol 260 5.0 ug/L EPA 8260B 01/22/15 11:23
< 100Methanol 100 ug/L EPA 8260B 01/22/15 11:23
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/22/15 11:23

TPH as Gasoline 10000 250 ug/L EPA 8260B 01/26/15 16:29

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 01/22/15 11:23
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 01/22/15 11:23

80.61,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/22/15 11:23
81.6Toluene - d8 (Surr) % Recovery EPA 8260B 01/22/15 11:23

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 11 of 20
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CALIFORNIA LABORATORY SERVICES
3249 Fitzgerald Road Rancho Cordova, CA 95742

Pace Analytical Services, Inc. - Davis

Enclosed are the results of analyses for samples received by the laboratory on 01/21/15 08:45. 

Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved 

methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely, 

James Liang, Ph.D.

Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Project Name: Tesoro-Livermore #67076

Davis, CA 95616

2795 Second St. Suite 300

Scott Forbes

January 27, 2015 CLS Work Order #: CYA0802

COC #: 90175



Project:

Project Number:

Project Manager:

Pace Analytical Services, Inc. - Davis

2795 Second St. Suite 300

Tesoro-Livermore #67076

F1-150120

Scott Forbes

01/27/15 16:24

Davis, CA 95616

CLS Work Order #: CYA0802

CALIFORNIA LABORATORY SERVICES

COC #: 90175

Page 1 of 6

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



Project:

Project Number:

Project Manager:

Pace Analytical Services, Inc. - Davis

2795 Second St. Suite 300

Tesoro-Livermore #67076

F1-150120

Scott Forbes

01/27/15 16:24

Davis, CA 95616

CLS Work Order #: CYA0802

CALIFORNIA LABORATORY SERVICES

COC #: 90175

Page 2 of 6

Conventional Chemistry Parameters by APHA/EPA Methods

Result Analyte Limit

Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

IP-5 (CYA0802-01) Water    Sampled: 01/20/15 11:20   Received: 01/21/15 08:45

CY00445 01/21/15 mg/L 1Carbon Dioxide as CO2 27 5.0 SM 4500C01/21/15 

EPA 719901/21/15 µg/L CY00425"Hexavalent Chromium ND 1.0 01/21/15 

SM3500-Fe D01/21/15 mg/L CY00437"Ferrous Iron ND 0.10 01/21/15 

CY00424 01/21/15 " "Nitrate as N 0.64 0.50 EPA 300.001/21/15 

" "" 10Sulfate as SO4 95 5.0 ""

DW-1 (CYA0802-02) Water    Sampled: 01/20/15 12:00   Received: 01/21/15 08:45

CY00445 01/21/15 mg/L 1Carbon Dioxide as CO2 55 5.0 SM 4500C01/21/15 

EPA 719901/21/15 µg/L CY00425"Hexavalent Chromium ND 1.0 01/21/15 

SM3500-Fe D01/21/15 mg/L CY00437"Ferrous Iron ND 0.10 01/21/15 

EPA 300.001/21/15 " CY00424"Nitrate as N ND 0.50 01/21/15 

" 01/21/15 " 10Sulfate as SO4 53 5.0 ""

DW-3 (CYA0802-03) Water    Sampled: 01/20/15 12:45   Received: 01/21/15 08:45

CY00445 01/21/15 mg/L 1Carbon Dioxide as CO2 54 5.0 SM 4500C01/21/15 

EPA 719901/21/15 µg/L CY00425"Hexavalent Chromium ND 1.0 01/21/15 

CY00437 01/21/15 mg/L "Ferrous Iron 0.63 0.10 SM3500-Fe D01/21/15 

EPA 300.001/21/15 " CY00424"Nitrate as N ND 0.50 01/21/15 

" 01/21/15 " 10Sulfate as SO4 63 5.0 ""

MW-7 (CYA0802-04) Water    Sampled: 01/20/15 13:15   Received: 01/21/15 08:45

CY00445 01/21/15 mg/L 1Carbon Dioxide as CO2 91 5.0 SM 4500C01/21/15 

EPA 719901/21/15 µg/L CY00425"Hexavalent Chromium ND 1.0 01/21/15 

CY00437 01/21/15 mg/L 10Ferrous Iron 2.5 1.0 SM3500-Fe D01/21/15 

EPA 300.001/21/15 " CY004241Nitrate as N ND 0.50 01/21/15 

" 01/22/15 " 100Sulfate as SO4 2800 50 ""

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



Project:

Project Number:

Project Manager:

Pace Analytical Services, Inc. - Davis

2795 Second St. Suite 300

Tesoro-Livermore #67076

F1-150120

Scott Forbes

01/27/15 16:24

Davis, CA 95616

CLS Work Order #: CYA0802

CALIFORNIA LABORATORY SERVICES

COC #: 90175

Page 3 of 6

Conventional Chemistry Parameters by APHA/EPA Methods

Result Analyte Limit

Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

DW-7 (CYA0802-05) Water    Sampled: 01/20/15 13:50   Received: 01/21/15 08:45

CY00445 01/21/15 mg/L 1Carbon Dioxide as CO2 100 5.0 SM 4500C01/21/15 

EPA 719901/21/15 µg/L CY00425"Hexavalent Chromium ND 1.0 01/21/15 

CY00437 01/21/15 mg/L "Ferrous Iron 1.1 0.10 SM3500-Fe D01/21/15 

EPA 300.001/21/15 " CY00424"Nitrate as N ND 0.50 01/21/15 

" "" "Sulfate as SO4 35 0.50 ""

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510



Project:

Project Number:

Project Manager:

Pace Analytical Services, Inc. - Davis

2795 Second St. Suite 300

Tesoro-Livermore #67076

F1-150120

Scott Forbes

01/27/15 16:24

Davis, CA 95616

CLS Work Order #: CYA0802

CALIFORNIA LABORATORY SERVICES

COC #: 90175

Page 4 of 6

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control

Batch CY00424 - General Prep

Blank (CY00424-BLK1) Prepared & Analyzed: 01/21/15 

Sulfate as SO4 mg/LND 0.50

Nitrate as N "ND 0.50

LCS (CY00424-BS1) Prepared & Analyzed: 01/21/15 

Sulfate as SO4 mg/L5.13 0.50 5.00 80-120103

Nitrate as N "0.464 0.50 0.451 80-120103

LCS Dup (CY00424-BSD1) Prepared & Analyzed: 01/21/15 

Sulfate as SO4 mg/L4.99 0.50 5.00 2080-120100 3

Nitrate as N "0.458 0.50 0.451 2080-120102 1

Matrix Spike (CY00424-MS1) Prepared & Analyzed: 01/21/15 Source: CYA0782-01

Sulfate as SO4 mg/L22.7 0.50 5.00 17.4 80-120107

Nitrate as N "6.21 0.50 0.451 6.10 QM-4X80-12024

Matrix Spike Dup (CY00424-MSD1) Prepared & Analyzed: 01/21/15 Source: CYA0782-01

Sulfate as SO4 mg/L22.6 0.50 5.00 17.4 2080-120105 0.4

Nitrate as N "6.22 0.50 0.451 6.10 20 QM-4X80-12026 0.1

Batch CY00425 - General Prep

Blank (CY00425-BLK1) Prepared & Analyzed: 01/21/15 

Hexavalent Chromium µg/LND 1.0

LCS (CY00425-BS1) Prepared & Analyzed: 01/21/15 

Hexavalent Chromium µg/L4.75 1.0 5.00 80-12095

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510
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Project Number:

Project Manager:

Pace Analytical Services, Inc. - Davis

2795 Second St. Suite 300

Tesoro-Livermore #67076

F1-150120

Scott Forbes

01/27/15 16:24

Davis, CA 95616

CLS Work Order #: CYA0802

CALIFORNIA LABORATORY SERVICES

COC #: 90175
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control

Batch CY00425 - General Prep

LCS Dup (CY00425-BSD1) Prepared & Analyzed: 01/21/15 

Hexavalent Chromium µg/L4.91 1.0 5.00 2080-12098 3

Matrix Spike (CY00425-MS1) Prepared & Analyzed: 01/21/15 Source: CYA0759-01

Hexavalent Chromium µg/L4.05 1.0 5.00 ND 75-12581

Matrix Spike Dup (CY00425-MSD1) Prepared & Analyzed: 01/21/15 Source: CYA0759-01

Hexavalent Chromium µg/L4.12 1.0 5.00 ND 2575-12582 2

Batch CY00437 - General Preparation

Blank (CY00437-BLK1) Prepared & Analyzed: 01/21/15 

Ferrous Iron mg/LND 0.10

LCS (CY00437-BS1) Prepared & Analyzed: 01/21/15 

Ferrous Iron mg/L0.277 0.10 0.250 80-120111

LCS Dup (CY00437-BSD1) Prepared & Analyzed: 01/21/15 

Ferrous Iron mg/L0.268 0.10 0.250 2580-120107 3

Matrix Spike (CY00437-MS1) Prepared & Analyzed: 01/21/15 Source: CYA0802-01

Ferrous Iron mg/L0.268 0.10 0.250 0.0272 75-12596

Matrix Spike Dup (CY00437-MSD1) Prepared & Analyzed: 01/21/15 Source: CYA0802-01

Ferrous Iron mg/L0.259 0.10 0.250 0.0272 3075-12593 3

Batch CY00445 - General Preparation

Blank (CY00445-BLK1) Prepared & Analyzed: 01/21/15 

Carbon Dioxide as CO2 mg/LND 5.0

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510
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Project Number:

Project Manager:

Pace Analytical Services, Inc. - Davis

2795 Second St. Suite 300

Tesoro-Livermore #67076

F1-150120

Scott Forbes

01/27/15 16:24

Davis, CA 95616

CLS Work Order #: CYA0802

CALIFORNIA LABORATORY SERVICES

COC #: 90175
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Notes and Definitions 

QM-4X The spike recovery was outside of QC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater 

the spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)ND

Analyte DETECTEDDET

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510
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January 27, 2015

LIMS USE: FR - SCOTT FORBES

LIMS OBJECT ID: 10294722

10294722

Project:

Pace Project No.:

RE:

Scott Forbes
Pace Analytical Services, Inc
2795 Second Street
Suite 300
Davis, CA 95618

Tesoro-Livermore #67076

Dear Scott Forbes:

Enclosed are the analytical results for sample(s) received by the laboratory on January 22, 2015.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Chee Lee

chee.lee@pacelabs.com

Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700

Page 1 of 16
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CERTIFICATIONS

Pace Project No.:

Project:

10294722

Tesoro-Livermore #67076

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382
West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700

Page 2 of 16
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SAMPLE SUMMARY

Pace Project No.:

Project:

10294722

Tesoro-Livermore #67076

Lab ID Sample ID Matrix Date Collected Date Received

10294722001 IP-5 Water 01/20/15 11:20 01/22/15 09:35

10294722002 DW-1 Water 01/20/15 12:00 01/22/15 09:35

10294722003 DW-3 Water 01/20/15 12:45 01/22/15 09:35

10294722004 MW-7 Water 01/20/15 13:15 01/22/15 09:35

10294722005 DW-7 Water 01/20/15 13:50 01/22/15 09:35

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700

Page 3 of 16
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

10294722

Tesoro-Livermore #67076

Lab ID Sample ID Method

Analytes

Reported LaboratoryAnalysts

10294722001 IP-5 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

10294722002 DW-1 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

10294722003 DW-3 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

10294722004 MW-7 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

10294722005 DW-7 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:

Project:

10294722

Tesoro-Livermore #67076

Method:

Client: PASI California

RSK 175

Date: January 27, 2015

Description: RSK 175 AIR Headspace

General Information:

5 samples were analyzed for RSK 175.  All samples were received in acceptable condition with any exceptions noted below.

C5: The sample was not collected in the appropriate container for headspace analysis.

• DW-1  (Lab ID: 10294722002)

• DW-3  (Lab ID: 10294722003)

• DW-7  (Lab ID: 10294722005)

• IP-5  (Lab ID: 10294722001)

• MW-7  (Lab ID: 10294722004)

Hold Time:

The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):

All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:

All criteria were within method requirements with any exceptions noted below.

Internal Standards:

All internal standards were within QC limits with any exceptions noted below.

Method Blank:

All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:

All laboratory control spike compounds were within QC limits with any exceptions noted below.

Duplicate Sample:

All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:

Project:

10294722

Tesoro-Livermore #67076

Method:

Client: PASI California

SM 2320B

Date: January 27, 2015

Description: 2320B Alkalinity

General Information:

5 samples were analyzed for SM 2320B.  All samples were received in acceptable condition with any exceptions noted below.

C5: The sample was not collected in the appropriate container for headspace analysis.

• DW-1  (Lab ID: 10294722002)

• DW-3  (Lab ID: 10294722003)

• DW-7  (Lab ID: 10294722005)

• IP-5  (Lab ID: 10294722001)

• MW-7  (Lab ID: 10294722004)

Hold Time:

The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:

All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:

All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:

Project:

10294722

Tesoro-Livermore #67076

Method:

Client: PASI California

SM 2540C

Date: January 27, 2015

Description: 2540C Total Dissolved Solids

General Information:

5 samples were analyzed for SM 2540C.  All samples were received in acceptable condition with any exceptions noted below.

C5: The sample was not collected in the appropriate container for headspace analysis.

• DW-1  (Lab ID: 10294722002)

• DW-3  (Lab ID: 10294722003)

• DW-7  (Lab ID: 10294722005)

• IP-5  (Lab ID: 10294722001)

• MW-7  (Lab ID: 10294722004)

Hold Time:

The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:

All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:

All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:

All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700

Page 7 of 16



#=AR#

ANALYTICAL RESULTS

Pace Project No.:

Project:

10294722

Tesoro-Livermore #67076

Sample: IP-5 Lab ID: 10294722001 Collected: 01/20/15 11:20 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 20:49 74-84-06.2 1

Ethene ND ug/L 01/23/15 20:49 74-85-16.2 1

Methane 121 ug/L 01/23/15 20:49 74-82-86.6 1

n-Propane ND ug/L 01/23/15 20:49 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 281 mg/L 01/23/15 11:385.0 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 548 mg/L 01/22/15 16:3810.0 1

Sample: DW-1 Lab ID: 10294722002 Collected: 01/20/15 12:00 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 20:57 74-84-06.2 1

Ethene ND ug/L 01/23/15 20:57 74-85-16.2 1

Methane 592 ug/L 01/23/15 20:57 74-82-86.6 1

n-Propane ND ug/L 01/23/15 20:57 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 513 mg/L 01/23/15 11:435.0 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 717 mg/L 01/22/15 16:3810.0 1

Sample: DW-3 Lab ID: 10294722003 Collected: 01/20/15 12:45 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 21:05 74-84-06.2 1

Ethene ND ug/L 01/23/15 21:05 74-85-16.2 1

Methane 8.0 ug/L 01/23/15 21:05 74-82-86.6 1

n-Propane ND ug/L 01/23/15 21:05 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 400 mg/L 01/23/15 11:475.0 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 573 mg/L 01/22/15 16:3810.0 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 01/27/2015 11:35 AM

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:

Project:

10294722

Tesoro-Livermore #67076

Sample: MW-7 Lab ID: 10294722004 Collected: 01/20/15 13:15 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 21:14 74-84-06.2 1

Ethene ND ug/L 01/23/15 21:14 74-85-16.2 1

Methane ND ug/L 01/23/15 21:14 74-82-86.6 1

n-Propane ND ug/L 01/23/15 21:14 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 8.9 mg/L 01/23/15 11:585.0 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 4320 mg/L 01/22/15 16:3840.0 1

Sample: DW-7 Lab ID: 10294722005 Collected: 01/20/15 13:50 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 21:22 74-84-06.2 1

Ethene ND ug/L 01/23/15 21:22 74-85-16.2 1

Methane 2510 ug/L 01/23/15 21:22 74-82-86.6 1

n-Propane ND ug/L 01/23/15 21:22 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 569 mg/L 01/23/15 11:535.0 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 801 mg/L 01/22/15 16:3810.0 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 01/27/2015 11:35 AM

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700

Page 9 of 16



#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

10294722

Tesoro-Livermore #67076

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

AIR/22334

RSK 175

RSK 175

RSK 175 AIR HEADSPACE

Associated Lab Samples: 10294722001, 10294722002, 10294722003, 10294722004, 10294722005

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1887036

Associated Lab Samples: 10294722001, 10294722002, 10294722003, 10294722004, 10294722005

Matrix: Water

Analyzed

Ethane ug/L ND 6.2 01/23/15 13:19

Ethene ug/L ND 6.2 01/23/15 13:19

Methane ug/L ND 6.6 01/23/15 13:19

n-Propane ug/L ND 18.1 01/23/15 13:19

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1887037LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

1887038

Ethane ug/L 107114 94 85-11599113 5 20

Ethene ug/L 99.7106 94 85-11596102 3 20

Methane ug/L 56.760.7 93 85-1159658.4 3 20

n-Propane ug/L 160168 95 85-11592154 4 20

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

35172031002

1887039SAMPLE DUPLICATE:

Ethane ug/L ND 203.1U

Ethene ug/L ND 203.1U

Methane ug/L 33.0 2 2033.6

n-Propane ug/L ND 200.89U

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10294728003

1887040SAMPLE DUPLICATE:

Ethane ug/L ND 20ND

Ethene ug/L ND 20ND

Methane ug/L 8.1 0 208.1

n-Propane ug/L ND 20ND

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 01/27/2015 11:35 AM

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

10294722

Tesoro-Livermore #67076

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

WET/40160

SM 2320B

SM 2320B

2320B Alkalinity

Associated Lab Samples: 10294722001, 10294722002, 10294722003, 10294722004, 10294722005

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1886512

Associated Lab Samples: 10294722001, 10294722002, 10294722003, 10294722004, 10294722005

Matrix: Water

Analyzed

Alkalinity, Total as CaCO3 mg/L ND 5.0 01/23/15 09:13

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1886513LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

1886514

Alkalinity, Total as CaCO3 mg/L 42.240 105 90-11010642.3 0 30

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

1886515MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

10294005002

1886516

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Alkalinity, Total as CaCO3 mg/L 40 100 80-12092 1 3040240 280 276

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

1886517MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

10294256006

1886518

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Alkalinity, Total as CaCO3 mg/L 40 96 80-12093 0 3040529 567 566

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 01/27/2015 11:35 AM

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:

Project:

10294722

Tesoro-Livermore #67076

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

WET/40146

SM 2540C

SM 2540C

2540C Total Dissolved Solids

Associated Lab Samples: 10294722001, 10294722002, 10294722003, 10294722004, 10294722005

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1885826

Associated Lab Samples: 10294722001, 10294722002, 10294722003, 10294722004, 10294722005

Matrix: Water

Analyzed

Total Dissolved Solids mg/L ND 10.0 01/22/15 16:38

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1885827LABORATORY CONTROL SAMPLE:

LCSSpike

Total Dissolved Solids mg/L 10501000 105 80-120

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10294722001

1885828SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 537 2 10548

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10294722002

1885829SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 776 8 10717

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 01/27/2015 11:35 AM

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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#=QL#

QUALIFIERS

Pace Project No.:

Project:

10294722

Tesoro-Livermore #67076

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
A separate vial preserved to a pH of 4-5 is recommended in SW846 Chapter 4 for the analysis of Acrolein and Acrylonitrile by EPA
Method 8260.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M

SAMPLE QUALIFIERS

Sample: 10294722001

The sample was not collected in the appropriate container for headspace analysis.[1]

Sample: 10294722002

The sample was not collected in the appropriate container for headspace analysis.[1]

Sample: 10294722003

The sample was not collected in the appropriate container for headspace analysis.[1]

Sample: 10294722004

The sample was not collected in the appropriate container for headspace analysis.[1]

Sample: 10294722005

The sample was not collected in the appropriate container for headspace analysis.[1]

Sample: 1887040

The sample was not collected in the appropriate container for headspace analysis.[1]

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 01/27/2015 11:35 AM

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

10294722

Tesoro-Livermore #67076

Lab ID Sample ID QC Batch Method QC Batch Analytical Method

Analytical

Batch

10294722001 AIR/22334IP-5 RSK 175

10294722002 AIR/22334DW-1 RSK 175

10294722003 AIR/22334DW-3 RSK 175

10294722004 AIR/22334MW-7 RSK 175

10294722005 AIR/22334DW-7 RSK 175

10294722001 WET/40160IP-5 SM 2320B

10294722002 WET/40160DW-1 SM 2320B

10294722003 WET/40160DW-3 SM 2320B

10294722004 WET/40160MW-7 SM 2320B

10294722005 WET/40160DW-7 SM 2320B

10294722001 WET/40146IP-5 SM 2540C

10294722002 WET/40146DW-1 SM 2540C

10294722003 WET/40146DW-3 SM 2540C

10294722004 WET/40146MW-7 SM 2540C

10294722005 WET/40146DW-7 SM 2540C

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 01/27/2015 11:35 AM

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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Orion Environmental
2955 Redondo Ave.
Long Beach, CA  90806

Tesoro - Livermore #67076
01LV

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 TNI 2009 standards.

Sincerely,

Scott Stromberg

Report Number : 90184

Date : 01/28/2015

Subject : 11 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 Pace Analytical Services, Inc. 

If you have any questions regarding procedures or results, please call me at 530-297-4800.

Pace Analytical Services, Inc. is certified by the State of California under the Environmental Laboratory

Accreditation Program (ELAP), lab number 08263CA.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
Page 1 of 24



Subject : 11 Water Samples
Tesoro - Livermore #67076
01LV

Project Name :
Project Number :

Case Narrative

Report Number : 90184

Date : 01/28/2015

The Method Reporting Limit for Methanol has been increased due to the presence of an interfering
compound for samples IP-10 and DW-6.

California Laboratory Services provided analytical testing associated with these samples, but is not
accredited by the National Environmental Laboratory Accreditation Program (NELAP). Please refer to the
attached subcontract report for a list of this laboratory's current certifications.

Recoveries for some Matrix Spike/Matrix Spike Duplicate analytes were outside of 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 24



DW-2

01/21/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90184

Date : 01/28/2015

90184-01Lab Number :
 

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 01/26/15 15:52
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 01/26/15 15:52

Iron, Dissolved 0.90 0.10 mg/L EPA 6010B 01/26/15 15:52
Manganese, Dissolved 2.6 0.0050 mg/L EPA 6010B 01/26/15 15:52
Sodium, Dissolved 76 0.50 mg/L EPA 6010B 01/26/15 15:52

Benzene 260 0.50 ug/L EPA 8260B 01/23/15 21:28
Toluene 12 0.50 ug/L EPA 8260B 01/23/15 21:28
Ethylbenzene 110 0.50 ug/L EPA 8260B 01/23/15 21:28
Total Xylenes 48 0.50 ug/L EPA 8260B 01/23/15 21:28

Methyl-t-butyl ether (MTBE) 100 0.50 ug/L EPA 8260B 01/23/15 21:28
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/23/15 21:28
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/23/15 21:28

Tert-amyl methyl ether (TAME) 1.1 0.50 ug/L EPA 8260B 01/23/15 21:28
Tert-Butanol 300 5.0 ug/L EPA 8260B 01/23/15 21:28

< 50Methanol 50 ug/L EPA 8260B 01/23/15 21:28
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/23/15 21:28

TPH as Gasoline 5700 90 ug/L EPA 8260B 01/26/15 14:08

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 01/23/15 21:28
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 01/23/15 21:28

96.91,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/23/15 21:28
96.6Toluene - d8 (Surr) % Recovery EPA 8260B 01/23/15 21:28

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 3 of 24



IP-10

01/21/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90184

Date : 01/28/2015

90184-02Lab Number :
 

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 01/26/15 16:04
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 01/26/15 16:04

Iron, Dissolved 0.66 0.10 mg/L EPA 6010B 01/26/15 16:04
Manganese, Dissolved 3.4 0.0050 mg/L EPA 6010B 01/26/15 16:04
Sodium, Dissolved 63 0.50 mg/L EPA 6010B 01/26/15 16:04

Benzene 23 0.50 ug/L EPA 8260B 01/23/15 23:00
Toluene 4.9 0.50 ug/L EPA 8260B 01/23/15 23:00
Ethylbenzene 37 0.50 ug/L EPA 8260B 01/23/15 23:00
Total Xylenes 42 0.50 ug/L EPA 8260B 01/23/15 23:00

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/23/15 23:00
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/23/15 23:00
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/23/15 23:00
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/23/15 23:00

Tert-Butanol 15 5.0 ug/L EPA 8260B 01/23/15 23:00
< 100Methanol 100 ug/L EPA 8260B 01/23/15 23:00
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/23/15 23:00

TPH as Gasoline 2700 50 ug/L EPA 8260B 01/23/15 23:00

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 01/23/15 23:00
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 01/23/15 23:00

97.61,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/23/15 23:00
97.6Toluene - d8 (Surr) % Recovery EPA 8260B 01/23/15 23:00

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 4 of 24



IP-9

01/21/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90184

Date : 01/28/2015

90184-03Lab Number :
 

Arsenic, Dissolved 0.31 0.015 mg/L EPA 6010B 01/27/15 16:34
Chromium, Dissolved 0.060 0.0050 mg/L EPA 6010B 01/27/15 16:34
Iron, Dissolved 0.31 0.10 mg/L EPA 6010B 01/27/15 16:34
Manganese, Dissolved 0.053 0.0050 mg/L EPA 6010B 01/27/15 16:34
Sodium, Dissolved 3000 2.0 mg/L EPA 6010B 01/28/15 12:56

< 0.50Benzene 0.50 ug/L EPA 8260B 01/23/15 23:46
Toluene 1.7 0.50 ug/L EPA 8260B 01/23/15 23:46
Ethylbenzene 0.56 0.50 ug/L EPA 8260B 01/23/15 23:46
Total Xylenes 7.7 0.50 ug/L EPA 8260B 01/23/15 23:46

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/23/15 23:46
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/23/15 23:46
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/23/15 23:46
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/23/15 23:46

Tert-Butanol 35 5.0 ug/L EPA 8260B 01/23/15 23:46
< 50Methanol 50 ug/L EPA 8260B 01/23/15 23:46
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/23/15 23:46

TPH as Gasoline 330 50 ug/L EPA 8260B 01/23/15 23:46

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 01/23/15 23:46
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 01/23/15 23:46

1011,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/23/15 23:46
97.9Toluene - d8 (Surr) % Recovery EPA 8260B 01/23/15 23:46

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 5 of 24



DW-6

01/21/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90184

Date : 01/28/2015

90184-04Lab Number :
 

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 01/26/15 16:14
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 01/26/15 16:14

Iron, Dissolved 0.92 0.10 mg/L EPA 6010B 01/26/15 16:14
Manganese, Dissolved 2.6 0.0050 mg/L EPA 6010B 01/26/15 16:14
Sodium, Dissolved 55 0.50 mg/L EPA 6010B 01/26/15 16:14

Benzene 6.1 0.50 ug/L EPA 8260B 01/23/15 23:23
Toluene 1.5 0.50 ug/L EPA 8260B 01/23/15 23:23
Ethylbenzene 35 0.50 ug/L EPA 8260B 01/23/15 23:23
Total Xylenes 7.7 0.50 ug/L EPA 8260B 01/23/15 23:23

Methyl-t-butyl ether (MTBE) 4.9 0.50 ug/L EPA 8260B 01/23/15 23:23
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/23/15 23:23
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/23/15 23:23
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/23/15 23:23

Tert-Butanol 26 5.0 ug/L EPA 8260B 01/23/15 23:23
< 80Methanol 80 ug/L EPA 8260B 01/23/15 23:23
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/23/15 23:23

TPH as Gasoline 3400 50 ug/L EPA 8260B 01/23/15 23:23

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 01/23/15 23:23
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 01/23/15 23:23

97.31,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/23/15 23:23
96.9Toluene - d8 (Surr) % Recovery EPA 8260B 01/23/15 23:23

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 6 of 24



MW-1

01/21/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90184

Date : 01/28/2015

90184-05Lab Number :
 

Benzene 4.7 0.50 ug/L EPA 8260B 01/26/15 12:58
Toluene 4.0 0.50 ug/L EPA 8260B 01/26/15 12:58
Ethylbenzene 16 0.50 ug/L EPA 8260B 01/26/15 12:58
Total Xylenes 37 0.50 ug/L EPA 8260B 01/26/15 12:58

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/26/15 12:58
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/26/15 12:58
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/26/15 12:58
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/26/15 12:58
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 01/26/15 12:58
< 50Methanol 50 ug/L EPA 8260B 01/26/15 12:58
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/26/15 12:58

TPH as Gasoline 1500 50 ug/L EPA 8260B 01/26/15 12:58

< 0.501,2-Dichloroethane 0.50 ug/L EPA 8260B 01/26/15 12:58
< 0.501,2-Dibromoethane 0.50 ug/L EPA 8260B 01/26/15 12:58

99.61,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/26/15 12:58
97.8Toluene - d8 (Surr) % Recovery EPA 8260B 01/26/15 12:58

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 7 of 24



DW-9

01/21/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90184

Date : 01/28/2015

90184-06Lab Number :
 

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 01/26/15 16:25
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 01/26/15 16:25

Iron, Dissolved 0.76 0.10 mg/L EPA 6010B 01/26/15 16:25
Manganese, Dissolved 2.7 0.0050 mg/L EPA 6010B 01/26/15 16:25
Sodium, Dissolved 63 0.50 mg/L EPA 6010B 01/26/15 16:25

Benzene 110 1.5 ug/L EPA 8260B 01/24/15 00:32
Toluene 6.8 1.5 ug/L EPA 8260B 01/24/15 00:32
Ethylbenzene 200 1.5 ug/L EPA 8260B 01/24/15 00:32
Total Xylenes 83 1.5 ug/L EPA 8260B 01/24/15 00:32

Methyl-t-butyl ether (MTBE) 16 1.5 ug/L EPA 8260B 01/24/15 00:32
< 1.5Diisopropyl ether (DIPE) 1.5 ug/L EPA 8260B 01/24/15 00:32
< 1.5Ethyl-t-butyl ether (ETBE) 1.5 ug/L EPA 8260B 01/24/15 00:32
< 1.5Tert-amyl methyl ether (TAME) 1.5 ug/L EPA 8260B 01/24/15 00:32

Tert-Butanol 58 7.0 ug/L EPA 8260B 01/24/15 00:32
< 150Methanol 150 ug/L EPA 8260B 01/24/15 00:32
< 15Ethanol 15 ug/L EPA 8260B 01/24/15 00:32

TPH as Gasoline 8300 150 ug/L EPA 8260B 01/24/15 00:32

< 1.51,2-Dichloroethane 1.5 ug/L EPA 8260B 01/24/15 00:32
< 1.51,2-Dibromoethane 1.5 ug/L EPA 8260B 01/24/15 00:32

1001,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/24/15 00:32
96.9Toluene - d8 (Surr) % Recovery EPA 8260B 01/24/15 00:32

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 8 of 24



MW-2

01/21/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90184

Date : 01/28/2015

90184-07Lab Number :
 

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 01/26/15 16:29
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 01/26/15 16:29

Iron, Dissolved 5.1 0.10 mg/L EPA 6010B 01/26/15 16:29
Manganese, Dissolved 3.9 0.0050 mg/L EPA 6010B 01/26/15 16:29
Sodium, Dissolved 78 0.50 mg/L EPA 6010B 01/26/15 16:29

Benzene 340 2.5 ug/L EPA 8260B 01/24/15 00:55
Toluene 31 2.5 ug/L EPA 8260B 01/24/15 00:55
Ethylbenzene 230 2.5 ug/L EPA 8260B 01/24/15 00:55
Total Xylenes 440 2.5 ug/L EPA 8260B 01/24/15 00:55

Methyl-t-butyl ether (MTBE) 80 2.5 ug/L EPA 8260B 01/24/15 00:55
< 2.5Diisopropyl ether (DIPE) 2.5 ug/L EPA 8260B 01/24/15 00:55
< 2.5Ethyl-t-butyl ether (ETBE) 2.5 ug/L EPA 8260B 01/24/15 00:55
< 2.5Tert-amyl methyl ether (TAME) 2.5 ug/L EPA 8260B 01/24/15 00:55

Tert-Butanol 93 15 ug/L EPA 8260B 01/24/15 00:55
< 250Methanol 250 ug/L EPA 8260B 01/24/15 00:55
< 25Ethanol 25 ug/L EPA 8260B 01/24/15 00:55

TPH as Gasoline 14000 250 ug/L EPA 8260B 01/24/15 00:55

< 2.51,2-Dichloroethane 2.5 ug/L EPA 8260B 01/24/15 00:55
< 2.51,2-Dibromoethane 2.5 ug/L EPA 8260B 01/24/15 00:55

99.11,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/24/15 00:55
97.8Toluene - d8 (Surr) % Recovery EPA 8260B 01/24/15 00:55

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 9 of 24



DW-5

01/21/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90184

Date : 01/28/2015

90184-08Lab Number :
 

< 0.015Arsenic, Dissolved 0.015 mg/L EPA 6010B 01/26/15 16:34
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 01/26/15 16:34

Iron, Dissolved 0.31 0.10 mg/L EPA 6010B 01/26/15 16:34
Manganese, Dissolved 1.7 0.0050 mg/L EPA 6010B 01/26/15 16:34
Sodium, Dissolved 250 0.50 mg/L EPA 6010B 01/26/15 16:34

Benzene 92 2.5 ug/L EPA 8260B 01/24/15 01:18
Toluene 11 2.5 ug/L EPA 8260B 01/24/15 01:18
Ethylbenzene 650 2.5 ug/L EPA 8260B 01/24/15 01:18
Total Xylenes 860 2.5 ug/L EPA 8260B 01/24/15 01:18

< 2.5Methyl-t-butyl ether (MTBE) 2.5 ug/L EPA 8260B 01/24/15 01:18
< 2.5Diisopropyl ether (DIPE) 2.5 ug/L EPA 8260B 01/24/15 01:18
< 2.5Ethyl-t-butyl ether (ETBE) 2.5 ug/L EPA 8260B 01/24/15 01:18
< 2.5Tert-amyl methyl ether (TAME) 2.5 ug/L EPA 8260B 01/24/15 01:18

Tert-Butanol 48 15 ug/L EPA 8260B 01/24/15 01:18
< 250Methanol 250 ug/L EPA 8260B 01/24/15 01:18
< 25Ethanol 25 ug/L EPA 8260B 01/24/15 01:18

TPH as Gasoline 26000 1500 ug/L EPA 8260B 01/27/15 03:42

< 2.51,2-Dichloroethane 2.5 ug/L EPA 8260B 01/24/15 01:18
< 2.51,2-Dibromoethane 2.5 ug/L EPA 8260B 01/24/15 01:18

97.51,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/24/15 01:18
100Toluene - d8 (Surr) % Recovery EPA 8260B 01/24/15 01:18

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 10 of 24



IP-1

01/21/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90184

Date : 01/28/2015

90184-09Lab Number :
 

Arsenic, Dissolved 0.12 0.015 mg/L EPA 6010B 01/26/15 16:39
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 01/26/15 16:39

Iron, Dissolved 0.48 0.10 mg/L EPA 6010B 01/26/15 16:39
Manganese, Dissolved 0.092 0.0050 mg/L EPA 6010B 01/26/15 16:39
Sodium, Dissolved 1700 2.0 mg/L EPA 6010B 01/27/15 10:27

Benzene 320 2.5 ug/L EPA 8260B 01/26/15 15:54
Toluene 340 2.5 ug/L EPA 8260B 01/26/15 15:54
Ethylbenzene 550 2.5 ug/L EPA 8260B 01/26/15 15:54
Total Xylenes 1800 2.5 ug/L EPA 8260B 01/26/15 15:54

< 2.5Methyl-t-butyl ether (MTBE) 2.5 ug/L EPA 8260B 01/26/15 15:54
< 2.5Diisopropyl ether (DIPE) 2.5 ug/L EPA 8260B 01/26/15 15:54
< 2.5Ethyl-t-butyl ether (ETBE) 2.5 ug/L EPA 8260B 01/26/15 15:54
< 2.5Tert-amyl methyl ether (TAME) 2.5 ug/L EPA 8260B 01/26/15 15:54

Tert-Butanol 38 15 ug/L EPA 8260B 01/26/15 15:54
< 250Methanol 250 ug/L EPA 8260B 01/26/15 15:54
< 25Ethanol 25 ug/L EPA 8260B 01/26/15 15:54

TPH as Gasoline 18000 250 ug/L EPA 8260B 01/26/15 15:54

< 2.51,2-Dichloroethane 2.5 ug/L EPA 8260B 01/26/15 15:54
< 2.51,2-Dibromoethane 2.5 ug/L EPA 8260B 01/26/15 15:54

96.11,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/26/15 15:54
95.9Toluene - d8 (Surr) % Recovery EPA 8260B 01/26/15 15:54

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 11 of 24



DW-8

01/21/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90184

Date : 01/28/2015

90184-10Lab Number :
 

Arsenic, Dissolved 0.015 0.015 mg/L EPA 6010B 01/26/15 16:44
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 01/26/15 16:44

Iron, Dissolved 3.0 0.10 mg/L EPA 6010B 01/26/15 16:44
Manganese, Dissolved 3.1 0.0050 mg/L EPA 6010B 01/26/15 16:44
Sodium, Dissolved 160 0.50 mg/L EPA 6010B 01/26/15 16:44

Benzene 2800 9.0 ug/L EPA 8260B 01/24/15 02:04
Toluene 1400 9.0 ug/L EPA 8260B 01/24/15 02:04
Ethylbenzene 1600 9.0 ug/L EPA 8260B 01/24/15 02:04
Total Xylenes 5800 9.0 ug/L EPA 8260B 01/24/15 02:04

< 9.0Methyl-t-butyl ether (MTBE) 9.0 ug/L EPA 8260B 01/24/15 02:04
< 9.0Diisopropyl ether (DIPE) 9.0 ug/L EPA 8260B 01/24/15 02:04
< 9.0Ethyl-t-butyl ether (ETBE) 9.0 ug/L EPA 8260B 01/24/15 02:04
< 9.0Tert-amyl methyl ether (TAME) 9.0 ug/L EPA 8260B 01/24/15 02:04

Tert-Butanol 130 50 ug/L EPA 8260B 01/24/15 02:04
< 900Methanol 900 ug/L EPA 8260B 01/24/15 02:04
< 90Ethanol 90 ug/L EPA 8260B 01/24/15 02:04

TPH as Gasoline 38000 900 ug/L EPA 8260B 01/24/15 02:04

< 9.01,2-Dichloroethane 9.0 ug/L EPA 8260B 01/24/15 02:04
< 9.01,2-Dibromoethane 9.0 ug/L EPA 8260B 01/24/15 02:04

99.51,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/24/15 02:04
97.9Toluene - d8 (Surr) % Recovery EPA 8260B 01/24/15 02:04

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 12 of 24



IP-8

01/21/2015

Parameter Value Units
Analysis
Method

Date/Time
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix :

Project Name :

Project Number :

Tesoro - Livermore #67076
01LV

Report Number : 90184

Date : 01/28/2015

90184-11Lab Number :
 

Arsenic, Dissolved 0.18 0.015 mg/L EPA 6010B 01/26/15 16:49
< 0.0050Chromium, Dissolved 0.0050 mg/L EPA 6010B 01/26/15 16:49

Iron, Dissolved 0.15 0.10 mg/L EPA 6010B 01/26/15 16:49
Manganese, Dissolved 0.067 0.0050 mg/L EPA 6010B 01/26/15 16:49
Sodium, Dissolved 1600 2.0 mg/L EPA 6010B 01/27/15 10:31

Benzene 1200 9.0 ug/L EPA 8260B 01/24/15 02:27
Toluene 3300 9.0 ug/L EPA 8260B 01/24/15 02:27
Ethylbenzene 1000 9.0 ug/L EPA 8260B 01/24/15 02:27
Total Xylenes 6700 9.0 ug/L EPA 8260B 01/24/15 02:27

< 9.0Methyl-t-butyl ether (MTBE) 9.0 ug/L EPA 8260B 01/24/15 02:27
< 9.0Diisopropyl ether (DIPE) 9.0 ug/L EPA 8260B 01/24/15 02:27
< 9.0Ethyl-t-butyl ether (ETBE) 9.0 ug/L EPA 8260B 01/24/15 02:27
< 9.0Tert-amyl methyl ether (TAME) 9.0 ug/L EPA 8260B 01/24/15 02:27

Tert-Butanol 99 50 ug/L EPA 8260B 01/24/15 02:27
< 900Methanol 900 ug/L EPA 8260B 01/24/15 02:27
< 90Ethanol 90 ug/L EPA 8260B 01/24/15 02:27

TPH as Gasoline 36000 900 ug/L EPA 8260B 01/24/15 02:27

< 9.01,2-Dichloroethane 9.0 ug/L EPA 8260B 01/24/15 02:27
< 9.01,2-Dibromoethane 9.0 ug/L EPA 8260B 01/24/15 02:27

98.81,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/24/15 02:27
97.6Toluene - d8 (Surr) % Recovery EPA 8260B 01/24/15 02:27

2795 2nd St., Suite 300  Davis, CA 95618   530-297-4800 Page 13 of 24
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2795 Second Street, Suite 300   Davis, CA 95618 
tel 530.297.4800   fax 530.297.4808 

www.kiffanalytical.com 

 

 

Subcontract Laboratory 
Report Attachments 



CALIFORNIA LABORATORY SERVICES
3249 Fitzgerald Road Rancho Cordova, CA 95742

Pace Analytical Services, Inc. - Davis

Enclosed are the results of analyses for samples received by the laboratory on 01/21/15 17:15. 

Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved 

methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

Sincerely, 

James Liang, Ph.D.

Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233

Project Name: Tesoro-Livermore #67076

Davis, CA 95616

2795 Second St. Suite 300

Scott Forbes

January 28, 2015 CLS Work Order #: CYA0841

COC #: 90184
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Conventional Chemistry Parameters by APHA/EPA Methods

Result Analyte Limit

Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

DW-2 (CYA0841-01) Water    Sampled: 01/21/15 07:20   Received: 01/21/15 17:15

CY00465 01/22/15 mg/L 1Carbon Dioxide as CO2 61 5.0 SM 4500C01/22/15 

EPA 719901/22/15 µg/L CY00454"Hexavalent Chromium ND 1.0 01/22/15 

CY00453 01/22/15 mg/L "Ferrous Iron 0.30 0.10 SM3500-Fe D01/22/15 

EPA 300.001/22/15 " CY00459"Nitrate as N ND 0.50 01/22/15 

" "" "Sulfate as SO4 25 0.50 ""

IP-10 (CYA0841-02) Water    Sampled: 01/21/15 11:20   Received: 01/21/15 17:15

CY00465 01/22/15 mg/L 1Carbon Dioxide as CO2 48 5.0 SM 4500C01/22/15 

EPA 719901/22/15 µg/L CY00454"Hexavalent Chromium ND 1.0 01/22/15 

SM3500-Fe D01/22/15 mg/L CY00453"Ferrous Iron ND 0.10 01/22/15 

EPA 300.001/22/15 " CY00459"Nitrate as N ND 0.50 01/22/15 

" "" "Sulfate as SO4 16 0.50 ""

IP-9 (CYA0841-03) Water    Sampled: 01/21/15 08:20   Received: 01/21/15 17:15

SM 4500C01/22/15 mg/L CY004651Carbon Dioxide as CO2 ND 5.0 01/22/15 

CY00454 01/23/15 µg/L 5Hexavalent Chromium 58 5.0 HT-4EPA 719901/22/15 

SM3500-Fe D01/22/15 mg/L CY004531Ferrous Iron ND 0.10 01/22/15 

CY00459 01/22/15 " "Nitrate as N 3.0 0.50 EPA 300.001/22/15 

" 01/23/15 " 50Sulfate as SO4 610 25 ""

DW-6 (CYA0841-04) Water    Sampled: 01/21/15 08:45   Received: 01/21/15 17:15

CY00465 01/22/15 mg/L 1Carbon Dioxide as CO2 50 5.0 SM 4500C01/22/15 

EPA 719901/22/15 µg/L CY00454"Hexavalent Chromium ND 1.0 01/22/15 

SM3500-Fe D01/22/15 mg/L CY00453"Ferrous Iron ND 0.10 01/22/15 

EPA 300.001/22/15 " CY00459"Nitrate as N ND 0.50 01/22/15 

" 01/22/15 " 10Sulfate as SO4 46 5.0 ""

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510
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Conventional Chemistry Parameters by APHA/EPA Methods

Result Analyte Limit

Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

DW-9 (CYA0841-05) Water    Sampled: 01/21/15 09:25   Received: 01/21/15 17:15

CY00465 01/22/15 mg/L 1Carbon Dioxide as CO2 73 5.0 SM 4500C01/22/15 

EPA 719901/22/15 µg/L CY00454"Hexavalent Chromium ND 1.0 01/22/15 

CY00453 01/22/15 mg/L "Ferrous Iron 0.32 0.10 SM3500-Fe D01/22/15 

EPA 300.001/22/15 " CY00459"Nitrate as N ND 0.50 01/22/15 

" "" "Sulfate as SO4 13 0.50 ""

MW-2 (CYA0841-06) Water    Sampled: 01/21/15 10:00   Received: 01/21/15 17:15

CY00465 01/22/15 mg/L 1Carbon Dioxide as CO2 120 5.0 SM 4500C01/22/15 

EPA 719901/22/15 µg/L CY00454"Hexavalent Chromium ND 1.0 01/22/15 

CY00453 01/22/15 mg/L "Ferrous Iron 0.95 0.10 SM3500-Fe D01/22/15 

EPA 300.001/22/15 " CY00459"Nitrate as N ND 0.50 01/22/15 

" "" "Sulfate as SO4 29 0.50 ""

DW-5 (CYA0841-07) Water    Sampled: 01/21/15 12:30   Received: 01/21/15 17:15

CY00465 01/22/15 mg/L 1Carbon Dioxide as CO2 55 5.0 SM 4500C01/22/15 

EPA 719901/22/15 µg/L CY00454"Hexavalent Chromium ND 1.0 01/22/15 

CY00453 01/22/15 mg/L "Ferrous Iron 0.23 0.10 SM3500-Fe D01/22/15 

EPA 300.001/22/15 " CY00459"Nitrate as N ND 0.50 01/22/15 

" 01/22/15 " 10Sulfate as SO4 69 5.0 ""

IP-1 (CYA0841-08) Water    Sampled: 01/21/15 11:45   Received: 01/21/15 17:15

SM 4500C01/22/15 mg/L CY004651Carbon Dioxide as CO2 ND 5.0 01/22/15 

EPA 719901/22/15 µg/L CY00454"Hexavalent Chromium ND 1.0 01/22/15 

SM3500-Fe D01/22/15 mg/L CY00453"Ferrous Iron ND 0.10 01/22/15 

EPA 300.001/22/15 " CY00459"Nitrate as N ND 0.50 01/22/15 

" "" 10Sulfate as SO4 190 5.0 ""

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510
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Conventional Chemistry Parameters by APHA/EPA Methods

Result Analyte Limit

Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

DW-8 (CYA0841-09) Water    Sampled: 01/21/15 11:00   Received: 01/21/15 17:15

CY00465 01/22/15 mg/L 1Carbon Dioxide as CO2 77 5.0 SM 4500C01/22/15 

EPA 719901/22/15 µg/L CY00454"Hexavalent Chromium ND 1.0 01/22/15 

CY00453 01/22/15 mg/L "Ferrous Iron 0.25 0.10 SM3500-Fe D01/22/15 

EPA 300.001/22/15 " CY00459"Nitrate as N ND 0.50 01/22/15 

" "" "Sulfate as SO4 18 0.50 ""

IP-8 (CYA0841-10) Water    Sampled: 01/21/15 12:00   Received: 01/21/15 17:15

SM 4500C01/22/15 mg/L CY004651Carbon Dioxide as CO2 ND 5.0 01/22/15 

EPA 719901/22/15 µg/L CY00454"Hexavalent Chromium ND 1.0 01/22/15 

SM3500-Fe D01/22/15 mg/L CY00453"Ferrous Iron ND 0.10 01/22/15 

EPA 300.001/22/15 " CY00459"Nitrate as N ND 0.50 01/22/15 

" "" 10Sulfate as SO4 310 5.0 ""
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control

Batch CY00453 - General Preparation

Blank (CY00453-BLK1) Prepared & Analyzed: 01/22/15 

Ferrous Iron mg/LND 0.10

LCS (CY00453-BS1) Prepared & Analyzed: 01/22/15 

Ferrous Iron mg/L0.263 0.10 0.250 80-120105

LCS Dup (CY00453-BSD1) Prepared & Analyzed: 01/22/15 

Ferrous Iron mg/L0.259 0.10 0.250 2580-120104 2

Matrix Spike (CY00453-MS1) Prepared & Analyzed: 01/22/15 Source: CYA0841-01

Ferrous Iron mg/L0.574 0.10 0.250 0.303 75-125108

Matrix Spike Dup (CY00453-MSD1) Prepared & Analyzed: 01/22/15 Source: CYA0841-01

Ferrous Iron mg/L0.561 0.10 0.250 0.303 3075-125103 2

Batch CY00454 - General Prep

Blank (CY00454-BLK1) Prepared & Analyzed: 01/22/15 

Hexavalent Chromium µg/LND 1.0

LCS (CY00454-BS1) Prepared & Analyzed: 01/22/15 

Hexavalent Chromium µg/L5.33 1.0 5.00 80-120107

LCS Dup (CY00454-BSD1) Prepared & Analyzed: 01/22/15 

Hexavalent Chromium µg/L5.15 1.0 5.00 2080-120103 4

Matrix Spike (CY00454-MS1) Prepared & Analyzed: 01/22/15 Source: CYA0842-05

Hexavalent Chromium µg/L8.32 1.0 5.00 2.21 75-125122

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control

Batch CY00454 - General Prep

Matrix Spike Dup (CY00454-MSD1) Prepared & Analyzed: 01/22/15 Source: CYA0842-05

Hexavalent Chromium µg/L7.40 1.0 5.00 2.21 2575-125104 12

Batch CY00459 - General Prep

Blank (CY00459-BLK1) Prepared & Analyzed: 01/22/15 

Sulfate as SO4 mg/LND 0.50

Nitrate as N "ND 0.50

LCS (CY00459-BS1) Prepared & Analyzed: 01/22/15 

Sulfate as SO4 mg/L4.96 0.50 5.00 80-12099

Nitrate as N "0.456 0.50 0.451 80-120101

LCS Dup (CY00459-BSD1) Prepared & Analyzed: 01/22/15 

Sulfate as SO4 mg/L5.00 0.50 5.00 2080-120100 0.9

Nitrate as N "0.457 0.50 0.451 2080-120101 0.3

Matrix Spike (CY00459-MS1) Prepared & Analyzed: 01/22/15 Source: CYA0839-04

Sulfate as SO4 mg/L14.3 0.50 5.00 9.85 80-12089

Nitrate as N "4.25 0.50 0.451 3.98 QM-4X80-12060

Matrix Spike Dup (CY00459-MSD1) Prepared & Analyzed: 01/22/15 Source: CYA0839-04

Sulfate as SO4 mg/L14.4 0.50 5.00 9.85 2080-12092 1

Nitrate as N "4.25 0.50 0.451 3.98 20 QM-4X80-12060 0.01

Batch CY00465 - General Preparation

Blank (CY00465-BLK1) Prepared & Analyzed: 01/22/15 

Carbon Dioxide as CO2 mg/LND 5.0

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510
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Notes and Definitions 

QM-4X The spike recovery was outside of QC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater 

the spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

HT-4 Sample was originally analyzed within holding time. Due to high concentration of the analyte, the sample was reanalyzed with a 

dilution outside of the EPA recommended holding time.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limit (or method detection limit when specified)ND

Analyte DETECTEDDET

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742  www.californialab.com 916-638-7301 Fax: 916-638-4510
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January 27, 2015

LIMS USE: FR - SCOTT FORBES

LIMS OBJECT ID: 10294728

10294728

Project:

Pace Project No.:

RE:

Scott Forbes
Pace Analytical Services, Inc
2795 Second Street
Suite 300
Davis, CA 95618

Tesoro-Livermore #67076

Dear Scott Forbes:

Enclosed are the analytical results for sample(s) received by the laboratory on January 22, 2015.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Chee Lee

chee.lee@pacelabs.com

Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700

Page 1 of 20
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CERTIFICATIONS

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382
West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700

Page 2 of 20
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SAMPLE SUMMARY

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

Lab ID Sample ID Matrix Date Collected Date Received

10294728001 DW-2 Water 01/21/15 07:20 01/22/15 09:35

10294728002 IP-10 Water 01/21/15 11:20 01/22/15 09:35

10294728003 IP-9 Water 01/21/15 08:20 01/22/15 09:35

10294728004 DW-6 Water 01/21/15 08:45 01/22/15 09:35

10294728005 DW-9 Water 01/21/15 09:25 01/22/15 09:35

10294728006 MW-2 Water 01/21/15 10:00 01/22/15 09:35

10294728007 DW-5 Water 01/21/15 12:30 01/22/15 09:35

10294728008 IP-1 Water 01/21/15 11:45 01/22/15 09:35

10294728009 DW-8 Water 01/21/15 11:00 01/22/15 09:35

10294728010 IP-8 Water 01/21/15 12:00 01/22/15 09:35

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

Lab ID Sample ID Method

Analytes

Reported LaboratoryAnalysts

10294728001 DW-2 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

10294728002 IP-10 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

10294728003 IP-9 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

10294728004 DW-6 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

10294728005 DW-9 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

10294728006 MW-2 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

10294728007 DW-5 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

10294728008 IP-1 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

10294728009 DW-8 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

10294728010 IP-8 RSK 175 4 PASI-MJRB

SM 2320B 1 PASI-MMW

SM 2540C 1 PASI-MDCL

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

Method:

Client: PASI California

RSK 175

Date: January 27, 2015

Description: RSK 175 AIR Headspace

General Information:

10 samples were analyzed for RSK 175.  All samples were received in acceptable condition with any exceptions noted below.

C5: The sample was not collected in the appropriate container for headspace analysis.

• DW-2  (Lab ID: 10294728001)

• DW-5  (Lab ID: 10294728007)

• DW-6  (Lab ID: 10294728004)

• DW-8  (Lab ID: 10294728009)

• DW-9  (Lab ID: 10294728005)

• IP-1  (Lab ID: 10294728008)

• IP-10  (Lab ID: 10294728002)

• IP-8  (Lab ID: 10294728010)

• IP-9  (Lab ID: 10294728003)

• MW-2  (Lab ID: 10294728006)

Hold Time:

The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):

All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:

All criteria were within method requirements with any exceptions noted below.

Internal Standards:

All internal standards were within QC limits with any exceptions noted below.

Method Blank:

All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:

All laboratory control spike compounds were within QC limits with any exceptions noted below.

Duplicate Sample:

All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

Method:

Client: PASI California

SM 2320B

Date: January 27, 2015

Description: 2320B Alkalinity

General Information:

10 samples were analyzed for SM 2320B.  All samples were received in acceptable condition with any exceptions noted below.

C5: The sample was not collected in the appropriate container for headspace analysis.

• DW-2  (Lab ID: 10294728001)

• DW-5  (Lab ID: 10294728007)

• DW-6  (Lab ID: 10294728004)

• DW-8  (Lab ID: 10294728009)

• DW-9  (Lab ID: 10294728005)

• IP-1  (Lab ID: 10294728008)

• IP-10  (Lab ID: 10294728002)

• IP-8  (Lab ID: 10294728010)

• IP-9  (Lab ID: 10294728003)

• MW-2  (Lab ID: 10294728006)

Hold Time:

The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:

All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:

All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WET/40186

A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10294122001,10294216001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.

• MSD  (Lab ID: 1887992)

• Alkalinity, Total as CaCO3

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

Method:

Client: PASI California

SM 2540C

Date: January 27, 2015

Description: 2540C Total Dissolved Solids

General Information:

10 samples were analyzed for SM 2540C.  All samples were received in acceptable condition with any exceptions noted below.

C5: The sample was not collected in the appropriate container for headspace analysis.

• DW-2  (Lab ID: 10294728001)

• DW-5  (Lab ID: 10294728007)

• DW-6  (Lab ID: 10294728004)

• DW-8  (Lab ID: 10294728009)

• DW-9  (Lab ID: 10294728005)

• IP-1  (Lab ID: 10294728008)

• IP-10  (Lab ID: 10294728002)

• IP-8  (Lab ID: 10294728010)

• IP-9  (Lab ID: 10294728003)

• MW-2  (Lab ID: 10294728006)

Hold Time:

The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:

All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:

All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:

All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

Sample: DW-2 Lab ID: 10294728001 Collected: 01/21/15 07:20 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 21:30 74-84-06.2 1

Ethene ND ug/L 01/23/15 21:30 74-85-16.2 1

Methane 1690 ug/L 01/23/15 21:30 74-82-86.6 1

n-Propane ND ug/L 01/23/15 21:30 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 527 mg/L 01/26/15 13:225.0 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 669 mg/L 01/24/15 12:1710.0 1

Sample: IP-10 Lab ID: 10294728002 Collected: 01/21/15 11:20 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 21:38 74-84-06.2 1

Ethene ND ug/L 01/23/15 21:38 74-85-16.2 1

Methane 2370 ug/L 01/23/15 21:38 74-82-86.6 1

n-Propane ND ug/L 01/23/15 21:38 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 352 mg/L 01/26/15 13:275.0 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 501 mg/L 01/24/15 12:1710.0 1

Sample: IP-9 Lab ID: 10294728003 Collected: 01/21/15 08:20 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 22:03 74-84-06.2 1

Ethene ND ug/L 01/23/15 22:03 74-85-16.2 1

Methane 8.1 ug/L 01/23/15 22:03 74-82-86.6 1

n-Propane ND ug/L 01/23/15 22:03 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 5370 mg/L 01/26/15 16:2425.0 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 29700 mg/L 01/24/15 12:1740.0 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 01/27/2015 03:06 PM

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

Sample: DW-6 Lab ID: 10294728004 Collected: 01/21/15 08:45 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 22:20 74-84-06.2 1

Ethene ND ug/L 01/23/15 22:20 74-85-16.2 1

Methane 2110 ug/L 01/23/15 22:20 74-82-86.6 1

n-Propane ND ug/L 01/23/15 22:20 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 395 mg/L 01/26/15 13:355.0 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 550 mg/L 01/24/15 12:1710.0 1

Sample: DW-9 Lab ID: 10294728005 Collected: 01/21/15 09:25 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 22:28 74-84-06.2 1

Ethene ND ug/L 01/23/15 22:28 74-85-16.2 1

Methane 3160 ug/L 01/23/15 22:28 74-82-86.6 1

n-Propane ND ug/L 01/23/15 22:28 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 459 mg/L 01/26/15 13:415.0 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 620 mg/L 01/24/15 12:1710.0 1

Sample: MW-2 Lab ID: 10294728006 Collected: 01/21/15 10:00 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 22:36 74-84-06.2 1

Ethene ND ug/L 01/23/15 22:36 74-85-16.2 1

Methane 100 ug/L 01/23/15 22:36 74-82-86.6 1

n-Propane ND ug/L 01/23/15 22:36 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 597 mg/L 01/26/15 13:455.0 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 798 mg/L 01/24/15 12:1710.0 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 01/27/2015 03:06 PM

Pace Analytical Services, Inc.
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

Sample: DW-5 Lab ID: 10294728007 Collected: 01/21/15 12:30 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 22:44 74-84-06.2 1

Ethene ND ug/L 01/23/15 22:44 74-85-16.2 1

Methane 3310 ug/L 01/23/15 22:44 74-82-86.6 1

n-Propane ND ug/L 01/23/15 22:44 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 746 mg/L 01/26/15 13:505.0 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 1070 mg/L 01/24/15 12:1710.0 1

Sample: IP-1 Lab ID: 10294728008 Collected: 01/21/15 11:45 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 22:53 74-84-06.2 1

Ethene ND ug/L 01/23/15 22:53 74-85-16.2 1

Methane 2060 ug/L 01/23/15 22:53 74-82-86.6 1

n-Propane ND ug/L 01/23/15 22:53 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 3070 mg/L 01/26/15 16:0812.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 16700 mg/L 01/24/15 12:1740.0 1

Sample: DW-8 Lab ID: 10294728009 Collected: 01/21/15 11:00 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 23:01 74-84-06.2 1

Ethene ND ug/L 01/23/15 23:01 74-85-16.2 1

Methane 4350 ug/L 01/23/15 23:01 74-82-86.6 1

n-Propane ND ug/L 01/23/15 23:01 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 675 mg/L 01/26/15 14:125.0 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 834 mg/L 01/24/15 12:1710.0 1
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

Sample: IP-8 Lab ID: 10294728010 Collected: 01/21/15 12:00 Received: 01/22/15 09:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: RSK 175RSK 175 AIR Headspace

Ethane ND ug/L 01/23/15 23:09 74-84-06.2 1

Ethene ND ug/L 01/23/15 23:09 74-85-16.2 1

Methane 1770 ug/L 01/23/15 23:09 74-82-86.6 1

n-Propane ND ug/L 01/23/15 23:09 74-98-618.1 1

Analytical Method: SM 2320B2320B Alkalinity

Alkalinity, Total as CaCO3 3110 mg/L 01/26/15 16:1612.5 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 17600 mg/L 01/24/15 12:1740.0 1
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

AIR/22334

RSK 175

RSK 175

RSK 175 AIR HEADSPACE

Associated Lab Samples: 10294728001, 10294728002, 10294728003, 10294728004, 10294728005, 10294728006, 10294728007,
10294728008, 10294728009, 10294728010

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1887036

Associated Lab Samples: 10294728001, 10294728002, 10294728003, 10294728004, 10294728005, 10294728006, 10294728007,
10294728008, 10294728009, 10294728010

Matrix: Water

Analyzed

Ethane ug/L ND 6.2 01/23/15 13:19

Ethene ug/L ND 6.2 01/23/15 13:19

Methane ug/L ND 6.6 01/23/15 13:19

n-Propane ug/L ND 18.1 01/23/15 13:19

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1887037LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

1887038

Ethane ug/L 107114 94 85-11599113 5 20

Ethene ug/L 99.7106 94 85-11596102 3 20

Methane ug/L 56.760.7 93 85-1159658.4 3 20

n-Propane ug/L 160168 95 85-11592154 4 20

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

35172031002

1887039SAMPLE DUPLICATE:

Ethane ug/L ND 203.1U

Ethene ug/L ND 203.1U

Methane ug/L 33.0 2 2033.6

n-Propane ug/L ND 200.89U

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10294728003

1887040SAMPLE DUPLICATE:

Ethane ug/L ND 20ND

Ethene ug/L ND 20ND

Methane ug/L 8.1 0 208.1

n-Propane ug/L ND 20ND
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

WET/40186

SM 2320B

SM 2320B

2320B Alkalinity

Associated Lab Samples: 10294728001, 10294728002, 10294728003, 10294728004, 10294728005, 10294728006, 10294728007,
10294728008, 10294728009, 10294728010

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1887986

Associated Lab Samples: 10294728001, 10294728002, 10294728003, 10294728004, 10294728005, 10294728006, 10294728007,
10294728008, 10294728009, 10294728010

Matrix: Water

Analyzed

Alkalinity, Total as CaCO3 mg/L ND 5.0 01/26/15 13:08

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1887987LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

1887988

Alkalinity, Total as CaCO3 mg/L 42.440 106 90-11010140.3 5 30

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

1887989MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

10294122001

1887990

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Alkalinity, Total as CaCO3 mg/L 40 100 80-12099 0 304051.3 91.4 91.0

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

1887991MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

10294216001

1887992

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Alkalinity, Total as CaCO3 mg/L M140 110 80-120125 1 3040750000
ug/L

794 800
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

WET/40179

SM 2540C

SM 2540C

2540C Total Dissolved Solids

Associated Lab Samples: 10294728001, 10294728002, 10294728003, 10294728004, 10294728005, 10294728006, 10294728007,
10294728008, 10294728009, 10294728010

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1887415

Associated Lab Samples: 10294728001, 10294728002, 10294728003, 10294728004, 10294728005, 10294728006, 10294728007,
10294728008, 10294728009, 10294728010

Matrix: Water

Analyzed

Total Dissolved Solids mg/L ND 10.0 01/24/15 12:17

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1887416LABORATORY CONTROL SAMPLE:

LCSSpike

Total Dissolved Solids mg/L 8001000 80 80-120

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10294641004

1887417SAMPLE DUPLICATE:

Total Dissolved Solids mg/L ND 10ND

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10294641005

1887418SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 305 4 10293
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QUALIFIERS

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
A separate vial preserved to a pH of 4-5 is recommended in SW846 Chapter 4 for the analysis of Acrolein and Acrylonitrile by EPA
Method 8260.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M

SAMPLE QUALIFIERS

Sample: 10294728001

The sample was not collected in the appropriate container for headspace analysis.[1]

Sample: 10294728002

The sample was not collected in the appropriate container for headspace analysis.[1]

Sample: 10294728003

The sample was not collected in the appropriate container for headspace analysis.[1]

Sample: 10294728004

The sample was not collected in the appropriate container for headspace analysis.[1]

Sample: 10294728005

The sample was not collected in the appropriate container for headspace analysis.[1]

Sample: 10294728006

The sample was not collected in the appropriate container for headspace analysis.[1]

Sample: 10294728007

The sample was not collected in the appropriate container for headspace analysis.[1]

Sample: 10294728008

The sample was not collected in the appropriate container for headspace analysis.[1]
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QUALIFIERS

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

SAMPLE QUALIFIERS

Sample: 10294728009

The sample was not collected in the appropriate container for headspace analysis.[1]

Sample: 10294728010

The sample was not collected in the appropriate container for headspace analysis.[1]

Sample: 1887040

The sample was not collected in the appropriate container for headspace analysis.[1]

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

10294728

Tesoro-Livermore #67076

Lab ID Sample ID QC Batch Method QC Batch Analytical Method

Analytical

Batch

10294728001 AIR/22334DW-2 RSK 175

10294728002 AIR/22334IP-10 RSK 175

10294728003 AIR/22334IP-9 RSK 175

10294728004 AIR/22334DW-6 RSK 175

10294728005 AIR/22334DW-9 RSK 175

10294728006 AIR/22334MW-2 RSK 175

10294728007 AIR/22334DW-5 RSK 175

10294728008 AIR/22334IP-1 RSK 175

10294728009 AIR/22334DW-8 RSK 175

10294728010 AIR/22334IP-8 RSK 175

10294728001 WET/40186DW-2 SM 2320B

10294728002 WET/40186IP-10 SM 2320B

10294728003 WET/40186IP-9 SM 2320B

10294728004 WET/40186DW-6 SM 2320B

10294728005 WET/40186DW-9 SM 2320B

10294728006 WET/40186MW-2 SM 2320B

10294728007 WET/40186DW-5 SM 2320B

10294728008 WET/40186IP-1 SM 2320B

10294728009 WET/40186DW-8 SM 2320B

10294728010 WET/40186IP-8 SM 2320B

10294728001 WET/40179DW-2 SM 2540C

10294728002 WET/40179IP-10 SM 2540C

10294728003 WET/40179IP-9 SM 2540C

10294728004 WET/40179DW-6 SM 2540C

10294728005 WET/40179DW-9 SM 2540C

10294728006 WET/40179MW-2 SM 2540C

10294728007 WET/40179DW-5 SM 2540C

10294728008 WET/40179IP-1 SM 2540C

10294728009 WET/40179DW-8 SM 2540C

10294728010 WET/40179IP-8 SM 2540C
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