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 Vapor Encroachment Screening Matrix 

Vapor Encroachment Screening Matrix 1

Phase I ESA Vapor Encroachment Conditions (VEC) matrix includes a (1) Search Radius Test, (2) Chem-
icals of Concern Test (COC), and (3) a Critical Distance Test [1]. 

(1)  Search Radius Test:  Are there any known or suspect contaminated properties in the pri-
mary area of concern within the corresponding search radii (including the site)?

 Yes  No If No, then screening for a VEC is complete and no VEC currently exists, go 
to #4.  If Yes, then: 

(2) Chemicals of Concern Test:  Are COC likely to be present within the area of concern for 
those known or suspect contaminated sites identified based on the Search Distance Test? 

 Yes  No  If No, then screening for a VEC is complete and no VEC currently exists, 
go to #4.  If Yes, then: 

(3)  Critical Distance Test*:  A plume test to determine whether or not COC in the contami-
nated plume(s) may be within the critical distance.  

 Yes  No (3a) Is information related to the contaminated(s) plume available (i.e. iso-
concentration maps, site drawings, etc.)? 
(3b) If No, then a VEC cannot be ruled out; check Yes in #4 below indicating 
it is likely a VEC exists. If Yes, then: 

 Yes  No
(3c) Is the site less than 100 feet to the nearest edge of a contaminated [non-
petroleum hydrocarbon] plume(s)? If Yes, then check Yes in #4 below indi-
cating it is likely a VEC exists. 

 Yes  No
(3d) Is the site less than 30 feet to the nearest edge of a dissolved petroleum 
hydrocarbon plume(s)? If Yes, then check Yes in #4 below indicating it is 
likely a VEC exists. 

*If the distance from the nearest edge of a contaminated plume to the nearest existing or 
planned structure on the site is less than 100 feet for non-petroleum hydrocarbon COC, or less 
than 30 feet for dissolved petroleum hydrocarbons, then it is presumed that a VEC currently
exists beneath the site. If the distance from the nearest edge of the contaminated plume is great-
er than or equal to 100 feet for non-petroleum hydrocarbons, or 30 feet for dissolved petroleum 
hydrocarbon chemicals of concern, then it is presumed unlikely that a VEC currently exists be-
neath the site. 
(4)  Is it likely that a VEC currently exists beneath the site? 

 Yes  No

If No, then the VEC screening is complete and no further investigation is 
recommended at this time. If Yes, Ninyo & Moore recommends performing 
additional assessment, such as a Tier 2 VEC assessment according to ASTM 
E 2600-10. 

[1] Based on guidance presented in the ASTM E 2600-10 Standard. 
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1.0 EXECUTIVE SUMMARY 

The former Crystal Middle School is located at 100 Cordelia Street in Suisun City, California.  
The site is located north and west of the Peytonia slough, bordered on the west by the Union 
Pacific Railroad right of way and is surrounded by residences to the north, south and east.   

Petroleum-impacted subsurface soil was discovered in May, 2007 during underground 
demolition work at the north end of the Crystal Middle School play yards.  The area of impact 
lies adjacent to the former Crystal Grammar School which was razed when the middle school 
was built. A sample of the impacted soil was collected and analyzed for petroleum hydrocarbons.  
The results indicated that the constituent of concern is weathered fuel oil. 

Seventeen test pits were subsequently excavated during June, 2007 in a broad grid across the 
area to evaluate the extent of soil impact. Soil samples were collected from the pits at three 
relative depths: upper, middle and lower, roughly corresponding to 2, 5 and 7 feet below ground 
surface (ft bgs).  The samples were analyzed for diesel and motor oil range petroleum 
hydrocarbons (TPH) and were found to contain up to 3,800 parts per million (ppm) TPH as 
diesel and 1,800 ppm TPH as motor oil. 

An oil bunker was discovered during the original demolition work just south of the Morgan 
Street sidewalk.   Fuel oil had apparently been used to heat the former grammar school.  The 
concrete bottom of the bunker was briefly exposed during excavation.  It was left in place and 
lies seven to eight feet below the surface in saturated soil about two feet below the water table.   

In April 2009 Raven Research prepared a Work Plan to conduct a subsurface investigation. To 
address the impacts north of the former UST, Raven Research installed nine soil borings using a 
Sonic� rig. Soil and groundwater samples were collected for quantitative chemical analysis. 

Based on the findings of this subsurface investigation, as well as consideration of historic data 
Raven research draws the following conclusions: 

• Total petroleum hydrocarbons were detected above San Francisco Bay Regional Water 
Quality Control Board’s Environmental Screening Levels (ESLs) in soil and groundwater 
onsite and north of the former fuel bunker area into Morgan Street.   

• TPH in soil are limited in extent to a depth of approximately 5 to 7 ft bgs and 
concentrations decrease with depth to non-detect between 7.0 and 8.0 ft bgs in all borings 
with detected TPH. 

• Groundwater surrounding the former fuel bunker is likely to be impacted with TPH 
above ESLs because the bunker is the source of the TPH release. 

• The groundwater impact extends north into the middle of Morris Street (boring B2). 
Based on non-detect analytical results in groundwater sampled from borings B1, B3 and 
B7, groundwater impact on the north side of the site appears to be limited in lateral extent 
to within 35-feet of the former fuel oil tank. 

• The distribution and spread of soil and groundwater impacts does not appear to be 
controlled by subsurface utilities. 
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2.0 INTRODUCTION 

Raven Research has prepared this report on behalf of the City of Suisun (City) summarizing the 
subsurface investigation for the northern extent of petroleum in soil and groundwater at the 
former Crystal Middle School in Suisun City, California (See the attached Site Map, Plate 1).   

In 2007, soil at the site was found to be impacted with fuel oil from a concrete and redwood 
bunker just south of Morgan Street in an area formerly used for basketball courts.  The 
approximate location of the bunker is shown on the Site Map. Raven Research submitted an 
Application to Close an Underground Storage Tank for Hazardous Substances, a Site Safety 
Plan, and State of California UPCF Forms A and B to Solano County on September 25, 2009. 

2.1 SITE DESCRIPTION 

The former Crystal Middle School is located at 100 Cordelia Street in Suisun City, California, 
(Plate 1).  The site is located north and west of the Peytonia slough, bordered on the west by a 
railroad right of way and is surrounded by residences to the north, south and east.   

The City of Suisun is preparing the former Crystal Middle School site for redevelopment.  
Petroleum-impacted soil was discovered on May 10, 2007 by Nica DMT Construction during 
underground demolition work at the north end of the Crystal Middle School play yards.  The area 
of impact lies adjacent to the former Crystal Grammar School which was razed when the middle 
school was built. A sample of the impacted soil was collected and analyzed for petroleum 
hydrocarbons.  The results indicated that the constituent of concern is weathered fuel oil. 

Seventeen test pits were subsequently excavated on June 6, 2007 in a broad grid across the area 
to evaluate the extent of impact. Soil samples were collected from the pits at three relative 
depths: upper, middle and lower, roughly corresponding to 2, 5 and 7 feet below ground surface 
(ft bgs).  The samples were analyzed for diesel and motor oil range petroleum hydrocarbons. Up 
to 3,800 parts per million (ppm) Total Petroleum Hydrocarbons (TPH) as diesel (TPH-d) and 
1,800 ppm TPH as motor oil (TPH-mo) were detected in soil during this event. 

An oil bunker was discovered during the original demolition work just south of the Morgan 
Street sidewalk near the location of a feature labeled “fuel oil” on a 1920 Sanborn fire insurance 
map. Fuel oil was apparently used to heat the former grammar school.  The bunker was 
constructed of redwood stave sides with a concrete base and top and was filled with soil. The top 
and two sides of the bunker were removed before the structure was recognized as a storage 
vessel. The concrete bottom of the bunker was briefly exposed during excavation.  It was left in 
place and lies seven to eight feet below the surface in saturated soil about two feet below the 
water table.   

Two soil samples that were collected from the excavation sidewalls between the bunker and the 
Morgan Street sidewalk were analyzed for polynuclear aromatic hydrocarbons (PAHs).  No 
PAHs were detected at concentratations exceeding ESLs for residential land uses. 
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At the request of the City, the excavation was subsequently backfilled to a level just above the 
water table to remove a source of standing water. In a June 5, 2009 meeting, Mr. Josuwa 
Bernardo of the Solano County Department of Resource Management requested further 
definition of petroleum hydrocarbons in the soil and groundwater north of the site. This 
investigation addressed the work proposed by the City to fulfill this request. 

2.2 OBJECTIVE 

The objective of this investigation was to define the vertical and lateral extent of petroleum 
hydrocarbons in the soil and groundwater north of the site in order to protect human health and 
the environment.  Remediation goals based on the San Francisco Bay Regional Water Quality 
Control Board’s Environmental Screening Levels (ESLs) were used to meet this objective.  
Raven Research has referred to the May 2008 edition of the ESLs.   

ESLs are selected based on the proposed use and environmental setting of a site.  In this case, the 
most conservative ESLs are those for residential land use of shallow soils where potentially 
impacted groundwater is not a current or potential drinking water resource (California Regional 
Water Quality Control Board, San Francisco Bay Region, Screening for Environmental 
Concerns at Sites with Contaminated Soil and Groundwater, 2008, Table B-1).  Table F-1b 
Groundwater Screening Levels (groundwater is not a current or potential drinking water 
resource) were utilized for groundwater screening levels.  Laboratory analysis of soil samples 
collected near the bunker show that the constituent of concern is a weathered petroleum 
hydrocarbon that elutes as a middle distillate or residual fuel. The ESLs for TPH are: 

     Soil   Groundwater 
• TPH (middle distillates) 100 mg/kg  210 μg/l 
• TPH (residual fuels)  370 mg/kg  210 μg/l 

 
 
TPH-d is considered a middle distillate and TPH-mo a residual fuel. These ESL concentrations 
are used as remediation goals for this site. 
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3.0 FIELD INVESTIGATON 

Prior to field work, a drilling permit was obtained from the County of Solano (County) and 
notice was provided to the County at least 48 hours in advance of the field work.  The City of 
Suisun City posted no parking signs along Morgan Street between School and West Streets.  
Thru traffic was allowed during drilling via a one lane channel separated from the work zone by 
barricades and cones. Raven Research then installed nine soil borings using a Compact Sonic 
drilling rig. Soil and groundwater samples were collected for quantitative chemical analysis. 

3.1 SUBSURFACE UTILITY SURVEY 

Raven Research marked the work area and notified Underground Services Alert (USA) to mark 
subsurface utilities on Morgan Street.  USA was notified at least 48 hours prior to the scheduled 
drilling activities.   

3.2 SUBSURFACE INVESTIGATION 

Raven Research subcontracted with Clear Heart drilling of Santa Rosa to use a Compact Sonic 
drilling rig to complete the work.  The Sonic rig allowed continuous sampling so that a detailed 
soil profile could be observed.  On December 4, 2009, borings were advanced at nine locations 
to approximately 10 ft bgs, as shown on Plates 2, 3 and 4.  Eight of the borings were located on 
Morgan Street and one boring was advanced on the former school grounds, south of the former 
UST excavation.  Soil boring logs are presented in Appendix A.   

Samples were collected in 2-inch diameter by 6-inch long sampling tubes, covered with a low 
permeability film, sealed with plastic end caps, and placed on ice pending transport under Chain-
of-Custody documentation to a State of California Department of Health Services certified 
laboratory.  
 
Temporary well casing was placed in four of the boreholes for collection of grab groundwater 
samples (B1, B2, B3, and B7). No free water was encountered in borings B5 or B8. Grab 
groundwater samples were collected in the appropriate sample containers provided by the 
laboratory and placed on ice pending transport under Chain-of-Custody documentation to the 
laboratory. Trace sediment was observed in groundwater sample B2W. 
 
RESTORATION AND RESURFACING OF BORINGS 
 
All borings were completed in accordance with the County Environmental Health Department 
guidelines and permit conditions.  Borings were abandoned by backfilling with hydrated 
bentonite chips and the ground surface restored with asphalt.  
 
3.3 CHEMICAL ANALYSIS 

The soil and groundwater samples were submitted to McCampbell Analytical Laboratory of 
Pittsburg, California for quantitative chemical analysis.  Soil and groundwater samples were 
analyzed for total petroleum hydrocarbons (TPH) as midrange compounds and heavy range 
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compounds.  The laboratory performed a silica gel clean up on all of the samples so that only 
petroleum based hydrocarbons were analysed. The following analytical methods were employed: 

• Total Petroleum Hydrocarbons quantified as diesel, gasoline and motor oil (TPHd, TPHg, 
and TPHmo) by Modified EPA Method 8015 

3.4 INVESTIGATION DERIVED WASTES (IDW) 

Investigation derived wastes (IDW) were generated during the investigation and included soil 
cuttings and decontamination water rinseate.  Two 55-gallon drums containing IDW were placed 
within a fenced area on the former school grounds pending disposal. 

 



 

Raven Research, Inc.  March 10, 2010 
Subsurface Investigation Report 
 

6

4.0  FINDINGS 

The following describes the results of the investigation and soil and groundwater sampling. Soil 
boring logs are included in Appendix A.  Analytical laboratory reports are included in 
Appendix B.  Sample locations are shown on Plates 2 through 4. 

4.1 SUBSURFACE SOIL 

The subsurface is characterized by interbedded layers of clay and silt with a few thin 
discontinuous lenses of sand.  A brown, sandy and silty clay was encountered at a depth between 
8.5 ft to 10 ft bgs. Material encountered in B9 was primarily fill material to approximately 8.0 ft 
bgs.  Static groundwater was observed at a depth of approximately 4 ft bgs.  

4.2 SUMMARY OF ANALYTICAL FINDINGS 

Eight borings were advanced in Morgan Street to evaluate the extent of impact north of the 
former UST and at the request of the County, one boring was advanced south of the former UST. 
Soil samples were collected from the borings at the three relative depths: upper, middle and 
lower, roughly corresponding to 2, 5 and 7 ft bgs.  Groundwater was collected from borings B1, 
B2, B3 and B7.  The samples were analyzed for diesel and motor oil range petroleum 
hydrocarbons.  
 
Analytical data from the 2009 investigation is summarized in Tables 1 and 2.  Analytical 
laboratory reports are contained in Appendix B.  A full tabulation of current and historical data 
collected is compiled in Tables 3 and 4 (Appendix B).  Raven Research used the 2009 boring 
data and the 2007 pothole data to develop conclusions regarding the magnitude and extent of 
petroleum hydrocarbon impacts at the site. 

Field observations made during the subsurface exploration and confirmed by analytical 
laboratory reports suggests that the fuel release originally reported for the former UST is limited 
in extent in both soil and groundwater.  A comparison of the constituents of concern detected 
during this investigation to the ESLs described in Section 2.2 is as follows: 

4.2.1 Soil 

Total petroleum hydrocarbons were not detected at or above laboratory reporting limits in soil 
samples collected from borings B1, B2, B3, B4 and B9.   Soil samples collected between 2.0 and 
2.5 ft bgs from borings B5, B6 and B7 contained concentrations of TPH below ESLs.  TPH were 
not detected in samples collected from borings B5 and B7 at approximately 5 ft bgs.  The 
shallower soil impacts in B5 and B7 may reflect the effects of TPH from asphalt and base rock 
fill.   

TPH were detected in boring B6 at 5.0 ft bgs and from B8 at 6.75 ft bgs at concentrations above 
ELS (up to 2,400 mg/kg).  As shown in Table 1, TPH were not detected in the samples collected 
below each of these samples at 8.0 ft bgs.  
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Analytical results for soil samples collected from borings with detected TPH concentrations are 
summarized below.  Complete results are provided in Table 3 (Appendix B).  To assess the 
distribution of petroleum hydrocarbons in the soil and groundwater Raven Research prepared a 
series of isoconcentration contour maps using analytical laboratory results for soil from the 
recent borings combined with results from the previous pothole investigation.  Isoconcentration 
contours for the upper (2 ft bgs), middle (5 ft bgs) and lower (7 ft bgs) level TPH-d 
concentrations are shown on Plates 2, 3 and 4 respectively.   

Table 1 
Summary of Soil Sample Analytical Results 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
   a Oil range compounds are significant 
   b Diesel range compounds are significant 

c Strongly aged gasoline or diesel range compounds are significant in the TPHg chromatogram 
d Unmodified or weakly modified diesel is significant 

    
4.2.2 Groundwater 

To assess the extent of groundwater impact north of the former UST, groundwater samples were 
collected from four borings: B1, B2, B3 and B7.  TPH at or above the laboratory reporting limits 
were not detected in groundwater collected from borings B1, B3 and B7.   
 
 TPH at or above the laboratory reporting limits were detected in sample B2-W.  The 
concentrations in B2-W are above the ESLs for middle distillates and residual fuels. 
 

Table 2 
 Groundwater Sample Analytical Results 

 

  Petroleum Hydrocarbons 
Concentrations in mg/kg 

   
Sample ID  TPH-G TPH-D TPH-MO 

B5-2.5  ND<1.0� 1.4a,b 11  a,b 
B5-4.75  ND<1.0� ND<1.0 ND<5.0 

B5-8.0  ND<1.0� ND<1.0 ND<5.0 
B6-2.5  ND<1.0� 14  a,b 25  a,b 
B6-5.0  81 c 2500 d 690 d 
B6-8.0  ND<1.0 ND<1.0 ND<5.0 
B7-2.0  ND<1.0 31  a,b 120  a,b 
B7-5.0  ND<1.0 ND<1.0 ND<5.0 
B7-8.0  ND<1.0 ND<1.0 ND<5.0 

B8-6.75  5.7  c 160  a,b 240  a,b 
B8-8.0  ND<1.0 ND<1.0 ND<5.0 

SF Bay ESL  100 100 370 

  Total Petroleum Hydrocarbon 
Concentrations in μg/l 

   
Sample ID  TPH-G TPH-D TPH-MO 

B1W  ND<50 ND<50 ND<250 
B2W  470 8000 2300 
B3W  ND<50 ND<50 ND<250 
B7W  ND<50 ND<50 ND<250 

SF Bay ESL  210 210 210 
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5.0 CONCLUSIONS 

Based on the findings of this investigation and the 2007 pothole investigation, Raven Research 
draws the following conclusions: 
 

• Total petroleum hydrocarbons were detected above ESLs in soil and groundwater onsite 
and north of the former fuel bunker area into Morgan Street.   

• TPH in soil are limited in extent to a depth of approximately 5 to 7 ft bgs and 
concentrations decrease with depth to non-detect between 7.0 and 8.0 ft bgs in all borings 
with detected TPH. 

• Groundwater surrounding the former fuel bunker is likely to be impacted with TPH 
above ESLs because the bunker is the source of the TPH release. 

• The groundwater impact extends north into the middle of Morris Street (boring B2). 
Based on non-detect analytical results in groundwater sampled from borings B1, B3 and 
B7, groundwater impact on the north side of the site appears to be limited in lateral extent 
to within 35-feet of the former fuel oil tank. 

• The distribution and spread of soil and groundwater impacts does not appear to be 
controlled by subsurface utilities. 
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6.0 LIMITATIONS 

Raven Research, Inc. prepared this report in accordance with generally accepted standards of 
care which exist in Northern California at this time.  It should be recognized that definition and 
evaluation of geologic and environmental conditions is a difficult and an inexact science. 
 
Conclusions and recommendations presented in this report are based on the results of the scope 
of work presented in our work plan dated September 25, 2009.  This scope of work includes 
installing a total of 9 borings, quantitative analysis of soil and groundwater samples conducted 
by McCampbell Analytical, and reviewing all data collected to date.  Only work described herein 
was performed.  As such Raven Research cannot render opinions on issues not resulting directly 
from the work performed. 
 
Judgments leading to conclusions and recommendations are generally made with incomplete 
knowledge of the subsurface conditions present.  More extensive studies, including additional 
subsurface investigations, may be performed to reduce uncertainties.  If the client wishes to 
reduce the uncertainties of this investigation, Raven Research should be notified for additional 
consultation.  No warranty, expressed or implied, is made. 
 
This report may be used only by the client and only for the purposes stated, within a reasonable 
time from its issuance.  Land use, site conditions (both onsite and offsite) or other factors may 
change over time, and additional work may be required with the passage of time.  Any party 
other than the client who wishes to use this report shall notify Raven Research of such intended 
use.  Based on the intended use of the report, Raven Research may require that additional work 
be performed and that an updated report be issued.  Non-compliance with any of these 
requirements by the client or anyone else will release Raven Research from any liability resulting 
from the use of this report by any unauthorized party. 
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APPENDIX A 
Soil Boring Logs 



20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0 Asphalt

Base rock

CLAY (CL), dark olive gray (5Y 3/2), moist, medium 
stiff, large rock ~1.5" encountered at 2' bg.

CLAY (CL), dark greenish gray (GLEY2 3/10 GY), 
moist, soft.

SANDY SILTY CLAY (CL), brown (10YR 5/4), dry, fine, 
sands.

B1-2.5

B1-5

B1-6.5

B1-9

0

0

0

0

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0Asphalt

CL

CL

CL

0.5' of Asphalt Grade Surface

1' of #2/12 Sand Backfill

Very soft

Soft

More stiff with depth

S
an

d
B

en
to

ni
te

B1

Soil Boring Log

Crystal Middle School Investigation

Morgan Street between West and School

City of Suisun

D
ep

th
(F

ee
t)

S
am

pl
es

Material Description

U
S

C
S

Comments

Clear Heart DrillingDRILLING COMPANY
DRILLING EQUIPMENT

DRILLING METHOD

SAMPLING EQUIPMENT

AMS C-10 Compact Sonic Sampling Rig
Sonic Continuous Core

5' Discrete Piston Sampler
DRILLER Rick Schneider and Ruben Tejeda

BORING LOCATION

COMMENTS

B1

S
am

pl
e 

ID

P
ID

 (
pp

m
)

Yousef SaadehLOGGED BY
DATE STARTED

DATE COMPLETED

TOTAL DEPTH

12/14/09
12/14/09

15'
HAND AUGERED TO 3'

WATER LEVEL, INITIAL
WATER LEVEL, STATIC

6.8'
3.7'

Middle of street, west edge of garage

B
or

in
g

C
om

pl
et

io
n

of 206 Morgan



20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0 Asphalt

Base rock

CLAY (CL), dry to moist, stiff.

CLAY (CL), greenish black (GLEY2 2.5/10BG), moist, 
highly organic.

CLAY (CL), dark green gray (GLEY2 3/10BG), moist, 
very soft, clay with silt.

CLAY (CL), strong brown, moist, clay with fine sand/silt.

B2-3.5

B2-5

B2-8

B2-9.5

0

0

0

0

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0Asphalt

CL

CL

CL

CL

0.5' of Asphalt Grade Surface

1' of #2/12 Sand Backfill

Increased stiffness with depth

Dark gray clays become

strong brown at 8.25' bg

Less moist at 9'

Very stiff

S
an

d
B

en
to

ni
te

B2

Soil Boring Log

Crystal Middle School Investigation

Morgan Street between West and School

City of Suisun

D
ep

th
(F

ee
t)

S
am

pl
es

Material Description

U
S

C
S

Comments

Clear Heart DrillingDRILLING COMPANY
DRILLING EQUIPMENT

DRILLING METHOD

SAMPLING EQUIPMENT

AMS C-10 Compact Sonic Sampling Rig
Sonic Continuous Core

5' Discrete Piston Sampler
DRILLER Rick Schneider and Ruben Tejeda

BORING LOCATION

COMMENTS

B2

S
am

pl
e 

ID

P
ID

 (
pp

m
)

Yousef SaadehLOGGED BY
DATE STARTED

DATE COMPLETED

TOTAL DEPTH

12/14/09
12/14/09

10'
HAND AUGERED TO 2.5'

WATER LEVEL, INITIAL
WATER LEVEL, STATIC 3.6'

B
or

in
g

C
om

pl
et

io
n



20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0 Asphalt

Base rock

CLAY (CL), dry ot moist, medium stiff.

CLAY (CL), brown gray, moist, soft to medium stiff, 
highly organic.

CLAY (CL), gray brown/tan, dry, very stiff, clay with 
fine sand/silt.

B3-2

B3-4.5

B3-7.5

0

0

0

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0Asphalt

CL

CL

CL

1' of #2/12 Sand Backfill

0.5' of Asphalt Grade Surface

Gray becomes more tan at 9'

S
an

d
B

en
to

ni
te

B3

Soil Boring Log

Crystal Middle School Investigation

Morgan Street between West and School

City of Suisun

D
ep

th
(F

ee
t)

S
am

pl
es

Material Description

U
S

C
S

Comments

Clear Heart DrillingDRILLING COMPANY
DRILLING EQUIPMENT

DRILLING METHOD

SAMPLING EQUIPMENT

AMS C-10 Compact Sonic Sampling Rig
Sonic Continuous Core

5' Discrete Piston Sampler
DRILLER Rick Schneider and Ruben Tejeda

BORING LOCATION

COMMENTS

B3

S
am

pl
e 

ID

P
ID

 (
pp

m
)

Yousef SaadehLOGGED BY
DATE STARTED

DATE COMPLETED

TOTAL DEPTH

12/14/09
12/14/09

10'
HAND AUGERED TO 2'

WATER LEVEL, INITIAL
WATER LEVEL, STATIC 3.62'

B
or

in
g

C
om

pl
et

io
n



20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0 Asphalt

Base rock

CLAY (CL), dark gray (2.5Y 3/2), dry to moist, medium 
stiff.

CLAY (CL), dark gray (2.5Y 3/2), moist, soft.

SANDY CLAY (CL), yellow brown (10YR 4/6), dry, stiff 
to very stiff, fine sands.

B4-2

B4-5

B4-7.5

0

0

0

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0Asphalt

CL

CL

CL

0.5' of Asphalt Grade Surface

1' of #2/12 Sand Backfill

No odor

No odor

Becomes stiff

S
an

d
B

en
to

ni
te

B4

Soil Boring Log

Crystal Middle School Investigation

Morgan Street between West and School

City of Suisun

D
ep

th
(F

ee
t)

S
am

pl
es

Material Description

U
S

C
S

Comments

Clear Heart DrillingDRILLING COMPANY
DRILLING EQUIPMENT

DRILLING METHOD

SAMPLING EQUIPMENT

AMS C-10 Compact Sonic Sampling Rig
Sonic Continuous Core

5' Discrete Piston Sampler
DRILLER Rick Schneider and Ruben Tejeda

BORING LOCATION

COMMENTS

B4

S
am

pl
e 

ID

P
ID

 (
pp

m
)

Yousef SaadehLOGGED BY
DATE STARTED

DATE COMPLETED

TOTAL DEPTH

12/14/09
12/14/09

10'
HAND AUGERED TO 2'

WATER LEVEL, INITIAL
WATER LEVEL, STATIC

B
or

in
g

C
om

pl
et

io
n



20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0 Asphalt

Base rock

CLAY (CL), brown (10YR 4/3), dry to moist, stiff.

CLAY (CL), dark green gray (3/10 GY), moist, soft, 
clay with silt.

No recovery

CLAY (CL), dark black, moist, medium stiff, clay with 
silt.

CLAY (CL), yellow brown (10YR 5/4), dry, very stiff, 
medium grained sand.

B5-2.5

B5-4.75

B5-8

B5-9.5

0

0

0

0

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0Asphalt

CL

CL

CL

CL

0.5' of Asphalt Grade Surface

1' of #2/12 Sand Backfill

No odor

Less stiff

Increased stiffness

S
an

d
B

en
to

ni
te

B5

Soil Boring Log

Crystal Middle School Investigation

Morgan Street between West and School

City of Suisun

D
ep

th
(F

ee
t)

S
am

pl
es

Material Description

U
S

C
S

Comments

Clear Heart DrillingDRILLING COMPANY
DRILLING EQUIPMENT

DRILLING METHOD

SAMPLING EQUIPMENT

AMS C-10 Compact Sonic Sampling Rig
Sonic Continuous Core

5' Discrete Piston Sampler
DRILLER Rick Schneider and Ruben Tejeda

BORING LOCATION

COMMENTS

B5

S
am

pl
e 

ID

P
ID

 (
pp

m
)

Yousef SaadehLOGGED BY
DATE STARTED

DATE COMPLETED

TOTAL DEPTH

12/14/09
12/14/09

10'
HAND AUGERED TO 2'

WATER LEVEL, INITIAL
WATER LEVEL, STATIC

Between north curb and PGE line

B
or

in
g

C
om

pl
et

io
n

of 206 Morgan



20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0 Asphalt

Base rock

CLAY (CL), gray black (2.5Y 2.5/1), moist, soft.

CLAY (CL), green gray (GLEY1 3/10GY), moist/wet, 
soft, strong hydrocarbon odor.

CLAY (CL), green gray (GLEY1 3/10GY), stiff, slight 
hydrocarbon odor.

CLAY (CL), tan, very dry, very stiff, sandy clay.

B6-2.5

B6-5

B6-8

B6-10

0

85

0.8

0

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0Asphalt

CL

CL

CL

CL

1' of #2/12 Sand Backfill

0.5' of Asphalt Grade Surface

Increased stiffness with depth

S
an

d
B

en
to

ni
te

B6

Soil Boring Log

Crystal Middle School Investigation

Morgan Street between West and School

City of Suisun

D
ep

th
(F

ee
t)

S
am

pl
es

Material Description

U
S

C
S

Comments

Clear Heart DrillingDRILLING COMPANY
DRILLING EQUIPMENT

DRILLING METHOD

SAMPLING EQUIPMENT

AMS C-10 Compact Sonic Sampling Rig
Sonic Continuous Core

5' Discrete Piston Sampler
DRILLER Rick Schneider and Ruben Tejeda

BORING LOCATION

COMMENTS

B6

S
am

pl
e 

ID

P
ID

 (
pp

m
)

Yousef SaadehLOGGED BY
DATE STARTED

DATE COMPLETED

TOTAL DEPTH

12/14/09
12/14/09

10'
HAND AUGERED TO 2'

WATER LEVEL, INITIAL
WATER LEVEL, STATIC

South curb

B
or

in
g

C
om

pl
et

io
n



20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0 Asphalt

Base rock

CLAY (CL), very dark green gray (GLEY1 3/10Y), 
moist, medium stiff to very soft.

No recovery

SILTY CLAY (CL), olive gray (5Y 4/2), moist to dry, 
medium stiff to stiff, silty clay with fine sand.

B7-2

B7-5

B7-8

0.2

8.2

0

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0Asphalt

CL

CL

0.5' of Asphalt Grade Surface

1' of #2/12 Sand Backfill

Less moist with depth.

S
an

d
B

en
to

ni
te

B7

Soil Boring Log

Crystal Middle School Investigation

Morgan Street between West and School

City of Suisun

D
ep

th
(F

ee
t)

S
am

pl
es

Material Description

U
S

C
S

Comments

Clear Heart DrillingDRILLING COMPANY
DRILLING EQUIPMENT

DRILLING METHOD

SAMPLING EQUIPMENT

AMS C-10 Compact Sonic Sampling Rig
Sonic Continuous Core

5' Discrete Piston Sampler
DRILLER Rick Schneider and Ruben Tejeda

BORING LOCATION

COMMENTS

B7

S
am

pl
e 

ID

P
ID

 (
pp

m
)

Yousef SaadehLOGGED BY
DATE STARTED

DATE COMPLETED

TOTAL DEPTH

12/14/09
12/14/09

10'
HAND AUGERED TO 2'

WATER LEVEL, INITIAL
WATER LEVEL, STATIC

B
or

in
g

C
om

pl
et

io
n



20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0 Asphalt

Base rock

No recovery

SILTY SANDY CLAY (CL), very dark green gray 
(GLEY1 3/10Y), moist, fine sand. 

SILTY SANDY CLAY (CL), olive gray (2.5Y 4/3), less 
moist, very stiff at 9'.

B8-6.75

B8-8.5

B8-9.5

0.7

0

0

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0Asphalt

CL

CL

0.5' of Asphalt Grade Surface

1' of #2/12 Sand Backfill

More stiffness with

increased depth

S
an

d
B

en
to

ni
te

B8

Soil Boring Log

Crystal Middle School Investigation

Morgan Street between West and School

City of Suisun

D
ep

th
(F

ee
t)

S
am

pl
es

Material Description

U
S

C
S

Comments

Clear Heart DrillingDRILLING COMPANY
DRILLING EQUIPMENT

DRILLING METHOD

SAMPLING EQUIPMENT

AMS C-10 Compact Sonic Sampling Rig
Sonic Continuous Core

5' Discrete Piston Sampler
DRILLER Rick Schneider and Ruben Tejeda

BORING LOCATION

COMMENTS

B8

S
am

pl
e 

ID

P
ID

 (
pp

m
)

Yousef SaadehLOGGED BY
DATE STARTED

DATE COMPLETED

TOTAL DEPTH

12/14/09
12/14/09

10'
HAND AUGERED TO

WATER LEVEL, INITIAL
WATER LEVEL, STATIC

B
or

in
g

C
om

pl
et

io
n



20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

No Recovery

Fill - brown, loose gravely sandy clay fill.

No recovery

Fill - brown, loose gravely sandy clay fill.

SILTY SANDY CLAY (CL), brown (10YR 5/4), very 
stiff, fine sand.

B9-5

B9-7

B9-8

0

0

0

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Fill

Fill

CL

Dry

Moist

Moist

Dry

More stiffness with

increased depth

Gray color

B
en

to
ni

te

B9

Soil Boring Log

Crystal Middle School Investigation

Morgan Street between West and School

City of Suisun

D
ep

th
(F

ee
t)

S
am

pl
es

Material Description

U
S

C
S

Comments

Clear Heart DrillingDRILLING COMPANY
DRILLING EQUIPMENT

DRILLING METHOD

SAMPLING EQUIPMENT

AMS C-10 Compact Sonic Sampling Rig
Sonic Continuous Core

5' Discrete Piston Sampler
DRILLER Rick Schneider and Ruben Tejeda

BORING LOCATION

COMMENTS

B9

S
am

pl
e 

ID

P
ID

 (
pp

m
)

Yousef SaadehLOGGED BY
DATE STARTED

DATE COMPLETED

TOTAL DEPTH

12/14/09
12/14/09

10'
HAND AUGERED TO

WATER LEVEL, INITIAL
WATER LEVEL, STATIC

In feild, in line with B6

B
or

in
g

C
om

pl
et

io
n



 
 
 
 
 
 
 

APPENDIX B 
Analytical Summary and Analytical Laboratory Reports 
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TABLE 3 
Summary of Analytical Results – Petroleum Hydrocarbons in Soil 

CRYSTAL MIDDLE SCHOOL 

Sample ID Boring ID Depth Level Sample Date 

 Petroleum Hydrocarbons 
Concentrations in mg/kg 

  
 TPH-G TPH-D TPH-MO 

Borings 
B1-2.5 B1 Upper 12/04/09  ND<1.0 ND<1.0 ND<5.0 
B1-5.0 B1 Middle 12/04/09�  ND<1.0 ND<1.0 ND<5.0 
B1-6.5 B1 Lower 12/04/09�  ND<1.0 ND<1.0 ND<5.0 
B2-3.5 B2 Upper 12/04/09�  ND<1.0 ND<1.0 ND<5.0 
B2-5.0 B2 Middle 12/04/09�  ND<1.0 ND<1.0 ND<5.0 
B2-8.0 B2 Lower 12/04/09�  ND<1.0 ND<1.0 ND<5.0 
B3-2.0 B# Upper 12/04/09�  ND<1.0 ND<1.0 ND<5.0 
B3-4.5 B3 Middle 12/04/09�  ND<1.0� ND<1.0 ND<5.0 
B3-7.5 B3 Lower 12/04/09�  ND<1.0� ND<1.0 ND<5.0 
B4-2.0 B4 Upper 12/04/09�  ND<1.0� ND<1.0 ND<5.0 
B4-5.0 B4 Middle 12/04/09�  ND<1.0� ND<1.0 ND<5.0 
B4-7.5 B4 Lower 12/04/09�  ND<1.0� ND<1.0 ND<5.0 
B5-2.5 B5 Upper 12/04/09�  ND<1.0� 1.4e7,e2 11 e7,e2 

B5-4.75 B5 Middle 12/04/09�  ND<1.0� ND<1.0 ND<5.0 
B5-8.0 B5 Lower 12/04/09�  ND<1.0� ND<1.0 ND<5.0 
B6-2.5 B6 Upper 12/04/09�  ND<1.0� 14 e7,e2 25 e7,e2 
B6-5.0 B6 Middle 12/04/09�  81d7 2500e1 690 e1 
B6-8.0 B6 Lower 12/04/09�  ND<1.0 ND<1.0 ND<5.0 
B7-2.0 B7 Upper 12/04/09�  ND<1.0 31 e7,e2 120 e7,e2 
B7-5.0 B7 Middle 12/04/09�  ND<1.0 ND<1.0 ND<5.0 
B7-8.0 B7 Lower 12/04/09�  ND<1.0 ND<1.0 ND<5.0 

B8-6.75 B8 Middle 12/04/09�  5.7 d7 160 e7,e2 240 e7,e2 
B8-8.0 B8 Lower 12/04/09�  ND<1.0 ND<1.0 ND<5.0 
B9-5.0 B9 Upper 12/04/09�  ND<1.0 ND<1.0 ND<5.0 
B9-7.0 B9 Middle 12/04/09�  ND<1.0 ND<1.0 ND<5.0 
B9-8.0 B9 Lower 12/04/09�  ND<1.0 ND<1.0 ND<5.0 

Test Pits 
Pit 1 NA NA 05/10/07  340NG1 7400D1 ND<1000 
S6U S6 Upper 06/06/07  NA ND<1.0� ND<5.0�
S6M S6 Middle 06/06/07�  NA� ND<1.0� ND<5.0�
S6L S6 Lower 06/06/07�  NA� ND<1.0� ND<5.0�
C6U C6 Upper 06/06/07�  NA� ND<1.0� ND<5.0�
C6M C6 Middle 06/06/07�  NA� ND<1.0� ND<5.0�
C6L C6 Lower 06/06/07�  NA� ND<1.0� ND<5.0�
N6U N6 Upper 06/06/07�  NA� ND<1.0� ND<5.0�
N6M N6 Middle 06/06/07�  NA� ND<1.0� ND<5.0�
N6L N6 Lower 06/06/07�  NA� ND<1.0� ND<5.0�
N5U N5 Upper 06/06/07�  NA� 1.8e2 ND<5.0�
N5M N5 Middle 06/06/07�  NA� ND<1.0� ND<5.0�
N5L N5 Lower 06/06/07�  NA� ND<1.0� ND<5.0�
C5U C5 Upper 06/06/07�  NA� ND<1.0� ND<5.0�
C5M C5 Middle 06/06/07�  NA� ND<1.0� ND<5.0�
C5L CL Lower 06/06/07�  NA� ND<1.0� ND<5.0�
S4U S4 Upper 06/06/07�  NA� 1.52 ND<5.0�
S4M S4 Middle 06/06/07�  NA� 1.12 ND<5.0�
S4L S4 Lower 06/06/07�  NA� ND<1.0� ND<5.0�

SF Bay ESL*  100 100 370 



Table 3.  Continued��
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* San Francisco Bay Environmental Screening Levels, Table B-1 Shallow Soil Screening Levels (<3m bgs) Residential Land Use (groundwater is not a current or 
potential drinking water source), November 2007 
 
d7: strongly aged gasoline or diesel range compounds are significant in the TPH(g) chromatogram 
e1: unmodified or weakly modified diesel is significant 
e2: diesel range compounds are signifcant 
e7: oil range compounds are significant 
NG1: the sample chromatogram does not exhibit a characteristic pattern of gasoline 
D1: the sample chromatogram does not exhibit a characteristic pattern of diesel 
2: kerosene/kerosene range/jet fuel 
4: fuel oil 
mg/kg: milligrams per kilogram = parts per million 
TPH-G/-D/-MO: Total Petroleum Hydrocarbons quantified as Gasoline/Diesel/Motor Oil 

    
 Petroleum Hydrocarbons 

Concentrations in mg/kg 
        

Sample ID Boring ID Depth Level Sample Date  TPH-G TPH-D TPH-MO 
Test Pits continued 

N4U N4 Upper 06/06/07�  NA� ND<1.0� ND<5.0�
N4M N4 Middle 06/06/07�  NA� ND<1.0� ND<5.0�
N4L N4 Lower 06/06/07�  NA� ND<1.0� ND<5.0�
S3U S3 Upper 06/06/07�  NA� ND<1.0� ND<5.0�
S3M S3 Middle 06/06/07�  NA� 1.22 ND<5.0�
S3L S3 Lower 06/06/07�  NA� ND<1.0 ND<5.0�
C3U C3 Upper 06/06/07�  NA� 480e1,4 180 
C3M C3 Middle 06/06/07�  NA� 3,800e1,4 1,800 
C3L C3 Lower 06/06/07�  NA� 2,400e1,4 1,400 
N3U N3 Upper 06/06/07�  NA� 830e1,4 500 
N3M N3 Middle 06/06/07�  NA� 2,600e1,4 1,200 
N3L N3 Lower 06/06/07�  NA� 3,000e1,4 1,500 
S2U S2 Upper 06/06/07�  NA� ND<1.0 ND<5.0�
S2M S2 Middle 06/06/07�  NA� ND<1.0 ND<5.0�
S2L S2 Lower 06/06/07�  NA� ND<1.0 ND<5.0�
C2U C2 Upper 06/06/07�  NA� 1.7e1 ND<5.0�
C2M C2 Middle 06/06/07�  NA� 1,600e1,4 530 
C2L C2 Lower 06/06/07�  NA� ND<1.0 ND<5.0�
N2U N2 Upper 06/06/07�  NA� 2.5e2 ND<5.0�
N2M N2 Middle 06/06/07�  NA� 200e1,4 65 
N2L N2 Lower 06/06/07�  NA� 54e1,4 19 
S1U S1 Upper 06/06/07�  NA� ND<1.0 ND<5.0�
S1M S1 Middle 06/06/07�  NA� ND<1.0 ND<5.0�
S1L S1 Lower 06/06/07�  NA� ND<1.0 ND<5.0�
C1U C1 Upper 06/06/07�  NA� 1.0e2,e7 9.6 
C1M C1 Middle 06/06/07�  NA� ND<1.0� ND<5.0�
C1L C1 Lower 06/06/07�  NA� ND<1.0� ND<5.0�
N1U N1 Upper 06/06/07�  NA� ND<1.0� ND<5.0�
N1M N1 Middle 06/06/07�  NA� ND<1.0� ND<5.0�
N1L N1 Lower 06/06/07�  NA� ND<1.0� ND<5.0�
X5U X5 Upper 06/06/07�  NA� ND<1.0� ND<5.0�
X5M X5 Middle 06/06/07�  NA� ND<1.0� ND<5.0�
X5L X5 Lower 06/06/07�  NA� ND<1.0� ND<5.0�

SF Bay ESL*  100 100 370 
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TABLE 4 
Summary of Analytical Results – Petroleum Hydrocarbons in Groundwater 

CRYSTAL MIDDLE SCHOOL 
December 4, 2009 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

* San Francisco Bay Environmental Screening Levels, Table F-1b Groundwater Screening Levels (groundwater is not a current or potential 
drinking water source), November 2007 
 
FP: floating product was present in the sample container 
NG1: the sample chromatogram does not exhibit a characteristic pattern of gasoline 
D1: the sample chromatogram does not exhibit a characteristic pattern of diesel 
�g/l: micrograms per liter = parts per million 
TPH-G/-D/-MO: Total Petroleum Hydrocarbons quantified as Gasoline/Diesel/Motor Oil 

�

   Petroleum Hydrocarbons 
Concentrations in �g/l 

    
Sample ID Sample Date  TPH-G TPH-D TPH-MO 

Pit1-H20 05/10/07  340NG1 16000FP,D1 ND<1000 
B1W 12/04/09  ND<50 ND>50 ND<250 
B2W 12/04/09  470 8000 2300 
B3W 12/04/09  ND<50 ND<50 ND<250 
B7W 12/04/09  ND<50 ND<50 ND<250 

SF Bay ESL*  210 210 210 



McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

December 11, 2009

Dear Peter:

WorkOrder: 0912186

Client Project ID:   GW; Crystal Middle 
School

Raven Research

5450 Pepperwood Road

Santa Rosa, CA  95409
Client Contact: Peter Dellavalle

Client P.O.:

Date Sampled: 12/04/09

Date Received: 12/07/09

Date Reported: 12/11/09

Date Completed: 12/10/09

All analyses were completed satisfactorily and all QC samples were found to be within our control limits. 

If you have any questions or concerns, please feel free to give me a call.  Thank you for choosing 

McCampbell Analytical Laboratories for your analytical needs.

                                                                                                                Best regards,

Enclosed within are:

2) A QC report for the above samples,

4) An invoice for analytical services.

3) A copy of the chain of custody, and

GW; Crystal Middle School,1) The results of the analyzed samples from your project:4

Angela Rydelius
Laboratory Manager
McCampbell Analytical, Inc.
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Sample Receipt Checklist

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

Client Name: Raven Research

WorkOrder N°: 0912186

Date and Time Received: 12/7/2009 7:06:08 PM

Checklist completed and reviewed by: Shino Hamilton

Matrix Water Carrier: Rob Pringle (MAI Courier)

Shipping container/cooler in good condition? Yes No

Custody seals intact on shipping container/cooler? Yes No NA

Samples Received on Ice? Yes No

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper containers/bottles? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

NAContainer/Temp Blank temperature

Yes No No VOA vials submittedWater - VOA vials have zero headspace / no bubbles?

Metal - pH acceptable upon receipt (pH<2)? Yes No NA

* NOTE: If the "No" box is checked, see comments below.

Cooler Temp: 2°C

Chain of Custody (COC) Information

Yes NoSample IDs noted by Client on COC?

Yes NoDate and Time of collection noted by Client on COC?

Yes NoSampler's name noted on COC?

Sample Receipt Information

Sample Preservation and Hold Time (HT) Information

Sample labels checked for correct preservation? Yes No

Project Name: GW; Crystal Middle School

(Ice Type: WET ICE )

Client contacted: Date contacted: Contacted by:

Comments:



Lab ID TPH(g)Client ID Matrix DF % SS

Gasoline Range (C6-C12) Volatile Hydrocarbons as Gasoline*

Client Project ID:   GW; Crystal Middle 
School

Raven Research

5450 Pepperwood Road

Santa Rosa, CA 95409

Client Contact: Peter Dellavalle

Client P.O.:

Date Sampled: 12/04/09

Date Received: 12/07/09

Date Extracted: 12/09/09-12/10/09

Date Analyzed 12/09/09-12/10/09

Work Order: 0912186Extraction method: SW5030B Analytical methods: SW8015Bm

Comments

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

B1W ND001A W 1 100

B2W 470002A W 3.3 99 d7,b6

B3W ND003A W 1 101

B7W ND004A W 1 100

DHS ELAP Certification 1644 Angela Rydelius, Lab Manager

Reporting Limit for DF =1;
ND means not detected at or

 above the reporting limit

W

S

50

NA

µg/L

NA

* water and vapor samples are reported in ug/L, soil/sludge/solid samples in mg/kg,  wipe samples in µg/wipe, product/oil/non-aqueous liquid 
samples and all TCLP & SPLP extracts in mg/L.

# cluttered chromatogram; sample peak coelutes w/surrogate peak; low surrogate recovery due to matrix interference.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their 
interpretation:

b6) lighter than water immiscible sheen/product is present
d7) strongly aged gasoline or diesel range compounds are significant in the TPH(g) chromatogram



Client Project ID:   GW; Crystal Middle 
School

Raven Research

5450 Pepperwood Road

Santa Rosa, CA 95409

Client Contact: Peter Dellavalle

Client P.O.:

Date Sampled: 12/04/09

Date Received: 12/07/09

Date Extracted: 12/07/09

Date Analyzed: 12/08/09

Work Order: 0912186

Total Extractable Petroleum Hydrocarbons with Silica Gel Clean-Up*
Extraction method: SW3510C/3630C Analytical methods: SW8015B

Lab ID TPH-Diesel TPH-Motor Oil Client ID Matrix DF % SS
(C10-C23) (C18-C36)

Comments

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

B1W ND ND0912186-001A W 1 99

B2W 8000 23000912186-002A W 1 105 e1,b6

B3W ND ND0912186-003A W 1 101

B7W ND ND0912186-004A W 1 98

DHS ELAP Certification 1644 Angela Rydelius, Lab Manager

Reporting Limit for DF =1;
ND means not detected at or

 above the reporting limit

W

S

50 250

NA NA

µg/L

mg/Kg

* water samples are reported in µg/L, wipe samples in µg/wipe, soil/solid/sludge samples in mg/kg, product/oil/non-aqueous liquid samples in mg/L, and all 
DISTLC / STLC / SPLP / TCLP extracts are reported in µg/L.

#) cluttered chromatogram resulting in coeluted surrogate and sample peaks, or; surrogate peak is on elevated baseline, or; surrogate has been diminished 
by dilution of original extract; &) low or no surrogate due to matrix interference.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their interpretation:

b6) lighter than water immiscible sheen/product is present
e1) unmodified or weakly modified diesel is significant



QC SUMMARY REPORT FOR SW8021B/8015Bm

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

EPA Method SW8015Bm Extraction SW5030B Spiked Sample ID: 0912186-001A

Sample Spiked MS

% Rec. % Rec. % Rec. % Rec.

MSD LCS LCSDMS-MSD

% RPD

LCS-LCSD

% RPD

WorkOrder: 0912186W.O. Sample Matrix: Water BatchID: 47480

MS / MSD

Acceptance Criteria (%)

LCS/LCSD
Analyte

QC Matrix: Water

RPD RPDµg/L µg/L

TPH(btex) ND 60 91.4 109 17.8 91.7 92.9 1.29 70 - 130 70 - 130£ 20 20

MTBE ND 10 103 110 6.61 114 104 8.59 70 - 130 70 - 13020 20

Benzene ND 10 102 101 0.896 98.2 103 5.03 70 - 130 70 - 13020 20

Toluene ND 10 91.5 91.3 0.182 90.8 105 14.9 70 - 130 70 - 13020 20

Ethylbenzene ND 10 90.9 89.6 1.46 91.2 92.5 1.35 70 - 130 70 - 13020 20

Xylenes ND 30 103 103 0 105 106 0.869 70 - 130 70 - 13020 20

   %SS: 100 10 101 100 1.00 98 112 13.7 70 - 130 70 - 13020 20

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:
NONE

Lab ID Date Sampled Date Extracted Lab ID Date Sampled Date ExtractedDate Analyzed Date Analyzed

BATCH 47480 SUMMARY

0912186-001A 12/09/09 12/09/09 12:45 AM12/04/09 3:30 PM 0912186-002A 12/10/09 12/10/09 6:32 AM12/04/09 3:45 PM
0912186-003A 12/09/09 12/09/09 1:17 AM12/04/09 4:00 PM 0912186-004A 12/09/09 12/09/09 1:48 AM12/04/09 4:30 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS -  MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND 
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

£ TPH(btex) = sum of BTEX areas from the FID.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = matrix interference and/or analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high 
matrix or analyte content, or inconsistency in sample containers.

DHS ELAP Certification 1644 QA/QC Officer



QC SUMMARY REPORT FOR SW8015B

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

EPA Method SW8015B Extraction SW3510C/3630C Spiked Sample ID: N/A

Sample Spiked MS

% Rec. % Rec. % Rec. % Rec.

MSD LCS LCSDMS-MSD

% RPD

LCS-LCSD

% RPD

WorkOrder: 0912186W.O. Sample Matrix: Water BatchID: 47482

MS / MSD

Acceptance Criteria (%)

LCS/LCSD
Analyte

QC Matrix: Water

RPD RPDµg/L µg/L

TPH-Diesel (C10-C23) N/A 1000 N/A N/A N/A 113 110 2.29 N/A 70 - 130N/A 30

   %SS: N/A 2500 N/A N/A N/A 113 110 2.49 N/A 70 - 130N/A 30

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:
NONE

Lab ID Date Sampled Date Extracted Lab ID Date Sampled Date ExtractedDate Analyzed Date Analyzed

BATCH 47482 SUMMARY

0912186-001A 12/07/09 12/08/09 12:55 PM12/04/09 3:30 PM 0912186-002A 12/07/09 12/08/09 12:55 PM12/04/09 3:45 PM
0912186-003A 12/07/09 12/08/09 2:20 PM12/04/09 4:00 PM 0912186-004A 12/07/09 12/08/09 4:22 PM12/04/09 4:30 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS -  MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND 
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHS ELAP Certification 1644 QA/QC Officer



McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

December 16, 2009

Dear Peter:

WorkOrder: 0912241

Client Project ID:   Soil, Crystal Middle 
School

Raven Research

5450 Pepperwood Road

Santa Rosa, CA  95409
Client Contact: Peter Dellavalle

Client P.O.:

Date Sampled: 12/04/09

Date Received: 12/07/09

Date Reported: 12/16/09

Date Completed: 12/16/09

All analyses were completed satisfactorily and all QC samples were found to be within our control limits. 

If you have any questions or concerns, please feel free to give me a call.  Thank you for choosing 

McCampbell Analytical Laboratories for your analytical needs.

                                                                                                                Best regards,

Enclosed within are:

2) A QC report for the above samples,

4) An invoice for analytical services.

3) A copy of the chain of custody, and

Soil, Crystal Middle School,1) The results of the analyzed samples from your project:26

Angela Rydelius
Laboratory Manager
McCampbell Analytical, Inc.
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Sample Receipt Checklist

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

Client Name: Raven Research

WorkOrder N°: 0912241

Date and Time Received: 12/7/2009

Checklist completed and reviewed by: Maria Venegas

Matrix Soil Carrier: Rob Pringle (MAI Courier)

Shipping container/cooler in good condition? Yes No

Custody seals intact on shipping container/cooler? Yes No NA

Samples Received on Ice? Yes No

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper containers/bottles? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

NAContainer/Temp Blank temperature

Yes No No VOA vials submittedWater - VOA vials have zero headspace / no bubbles?

Metal - pH acceptable upon receipt (pH<2)? Yes No NA

* NOTE: If the "No" box is checked, see comments below.

Cooler Temp: 1.8°C

Chain of Custody (COC) Information

Yes NoSample IDs noted by Client on COC?

Yes NoDate and Time of collection noted by Client on COC?

Yes NoSampler's name noted on COC?

Sample Receipt Information

Sample Preservation and Hold Time (HT) Information

Sample labels checked for correct preservation? Yes No

Project Name: Soil,  Crystal Middle School

(Ice Type: WET ICE )

Client contacted: Date contacted: Contacted by:

Comments:



Lab ID TPH(g)Client ID Matrix DF % SS

Gasoline Range (C6-C12) Volatile Hydrocarbons as Gasoline*

Client Project ID:   Soil, Crystal Middle 
School

Raven Research

5450 Pepperwood Road

Santa Rosa, CA 95409

Client Contact: Peter Dellavalle

Client P.O.:

Date Sampled: 12/04/09

Date Received: 12/07/09

Date Extracted: 12/09/09

Date Analyzed 12/10/09-12/15/09

Work Order: 0912241Extraction method SW5030B Analytical methods SW8015Bm

Comments

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

B1-2.5 ND001A S 1 85

B1-5.0 ND002A S 1 81

B1-6.5 ND003A S 1 87

B2-3.5 ND006A S 1 85

B2-5.0 ND007A S 1 83

B2-8.0 ND008A S 1 84

B3-2.0 ND010A S 1 88

B3-4.5 ND011A S 1 79

B3-7.5 ND012A S 1 88

B4-2.0 ND013A S 1 88

B4-5.0 ND014A S 1 81

B4-7.5 ND015A S 1 87

B5-2.5 ND016A S 1 83

B5-4.75 ND017A S 1 82

B5-8.0 ND018A S 1 88

B6-2.5 ND020A S 1 82

DHS ELAP Certification 1644 Angela Rydelius, Lab Manager

Reporting Limit for DF =1;
ND means not detected at or

 above the reporting limit

W

S

NA

1.0

NA

mg/Kg

* water and vapor samples are reported in µg/L, soil/sludge/solid samples in mg/kg,  wipe samples in µg/wipe, product/oil/non-aqueous liquid 
samples and all TCLP & SPLP extracts in mg/L.

# cluttered chromatogram; sample peak coelutes w/surrogate peak; low surrogate recovery due to matrix interference.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their 
interpretation:

d7) strongly aged gasoline or diesel range compounds are significant in the TPH(g) chromatogram



Lab ID TPH(g)Client ID Matrix DF % SS

Gasoline Range (C6-C12) Volatile Hydrocarbons as Gasoline*

Client Project ID:   Soil, Crystal Middle 
School

Raven Research

5450 Pepperwood Road

Santa Rosa, CA 95409

Client Contact: Peter Dellavalle

Client P.O.:

Date Sampled: 12/04/09

Date Received: 12/07/09

Date Extracted: 12/09/09

Date Analyzed 12/10/09-12/15/09

Work Order: 0912241Extraction method SW5030B Analytical methods SW8015Bm

Comments

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

B6-5.0 81021A S 20 87 d7

B6-8.0 ND022A S 1 86

B7-2.0 ND024A S 1 88

B7-5.0 ND025A S 1 ---#

B7-8.0 ND026A S 1 85

B8-6.75 5.7027A S 1 88 d7

B8-8.0 ND028A S 1 88

B9-5.0 ND030A S 1 83

B9-7.0 ND031A S 1 86

B9-8.0 ND032A S 1 84

DHS ELAP Certification 1644 Angela Rydelius, Lab Manager

Reporting Limit for DF =1;
ND means not detected at or

 above the reporting limit

W

S

NA

1.0

NA

mg/Kg

* water and vapor samples are reported in µg/L, soil/sludge/solid samples in mg/kg,  wipe samples in µg/wipe, product/oil/non-aqueous liquid 
samples and all TCLP & SPLP extracts in mg/L.

# cluttered chromatogram; sample peak coelutes w/surrogate peak; low surrogate recovery due to matrix interference.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their 
interpretation:

d7) strongly aged gasoline or diesel range compounds are significant in the TPH(g) chromatogram



Client Project ID:   Soil, Crystal Middle 
School

Raven Research

5450 Pepperwood Road

Santa Rosa, CA 95409

Client Contact: Peter Dellavalle

Client P.O.:

Date Sampled: 12/04/09

Date Received: 12/07/09

Date Extracted: 12/09/09

Date Analyzed: 12/09/09-12/15/09

Work Order: 0912241

Total Extractable Petroleum Hydrocarbons with Silica Gel Clean-Up*
Extraction method: SW3550C/3630C Analytical methods: SW8015B

Lab ID TPH-Diesel TPH-Motor Oil Client ID Matrix DF % SS
(C10-C23) (C18-C36)

Comments

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

B1-2.5 ND ND0912241-001A S 1 101

B1-5.0 ND ND0912241-002A S 1 100

B1-6.5 ND ND0912241-003A S 1 101

B2-3.5 ND ND0912241-006A S 1 98

B2-5.0 ND ND0912241-007A S 1 100

B2-8.0 ND ND0912241-008A S 1 97

B3-2.0 ND ND0912241-010A S 1 102

B3-4.5 ND ND0912241-011A S 1 101

B3-7.5 ND ND0912241-012A S 1 102

B4-2.0 ND ND0912241-013A S 1 100

B4-5.0 ND ND0912241-014A S 1 102

B4-7.5 ND ND0912241-015A S 1 102

B5-2.5 1.4 110912241-016A S 1 114 e7,e2

B5-4.75 ND ND0912241-017A S 1 102

B5-8.0 ND ND0912241-018A S 1 101

DHS ELAP Certification 1644 Angela Rydelius, Lab Manager

Reporting Limit for DF =1;
ND means not detected at or

 above the reporting limit

W

S

NA NA

1.0 5.0

ug/L

mg/Kg

* water samples are reported in µg/L, wipe samples in µg/wipe, soil/solid/sludge samples in mg/kg, product/oil/non-aqueous liquid samples in mg/L, and all 
DISTLC / STLC / SPLP / TCLP extracts are reported in µg/L.

# cluttered chromatogram resulting in coeluted surrogate and sample peaks, or; surrogate peak is on elevated baseline, or; surrogate has been diminished by 
dilution of original extract.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their interpretation:

e1) unmodified or weakly modified diesel is significant
e2) diesel range compounds are significant; no recognizable pattern
e7) oil range compounds are significant



Client Project ID:   Soil, Crystal Middle 
School

Raven Research

5450 Pepperwood Road

Santa Rosa, CA 95409

Client Contact: Peter Dellavalle

Client P.O.:

Date Sampled: 12/04/09

Date Received: 12/07/09

Date Extracted: 12/09/09

Date Analyzed: 12/09/09-12/15/09

Work Order: 0912241

Total Extractable Petroleum Hydrocarbons with Silica Gel Clean-Up*
Extraction method: SW3550C/3630C Analytical methods: SW8015B

Lab ID TPH-Diesel TPH-Motor Oil Client ID Matrix DF % SS
(C10-C23) (C18-C36)

Comments

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

B6-2.5 14 250912241-020A S 1 118 e7,e2

B6-5.0 2500 6900912241-021A S 50 100 e1

B6-8.0 ND ND0912241-022A S 1 99

B7-2.0 31 1200912241-024A S 5 101 e7,e2

B7-5.0 ND ND0912241-025A S 1 102

B7-8.0 ND ND0912241-026A S 1 100

B8-6.75 160 2400912241-027A S 5 102 e7,e2

B8-8.0 ND ND0912241-028A S 1 99

B9-5.0 ND ND0912241-030A S 1 97

B9-7.0 ND ND0912241-031A S 1 102

B9-8.0 ND ND0912241-032A S 1 103

DHS ELAP Certification 1644 Angela Rydelius, Lab Manager

Reporting Limit for DF =1;
ND means not detected at or

 above the reporting limit

W

S

NA NA

1.0 5.0

ug/L

mg/Kg

* water samples are reported in µg/L, wipe samples in µg/wipe, soil/solid/sludge samples in mg/kg, product/oil/non-aqueous liquid samples in mg/L, and all 
DISTLC / STLC / SPLP / TCLP extracts are reported in µg/L.

# cluttered chromatogram resulting in coeluted surrogate and sample peaks, or; surrogate peak is on elevated baseline, or; surrogate has been diminished by 
dilution of original extract.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their interpretation:

e1) unmodified or weakly modified diesel is significant
e2) diesel range compounds are significant; no recognizable pattern
e7) oil range compounds are significant



QC SUMMARY REPORT FOR SW8021B/8015Bm

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

EPA Method SW8021B/8015Bm Extraction SW5030B Spiked Sample ID: 0912207-002A

Sample Spiked MS

% Rec. % Rec. % Rec. % Rec.

MSD LCS LCSDMS-MSD

% RPD

LCS-LCSD

% RPD

WorkOrder: 0912241W.O. Sample Matrix: Soil BatchID: 47453

MS / MSD

Acceptance Criteria (%)

LCS/LCSD
Analyte

QC Matrix: Soil

RPD RPDmg/Kg mg/Kg

TPH(btex) ND 0.60 98.4 101 3.00 99.3 101 1.87 70 - 130 70 - 130£ 20 20

MTBE ND 0.10 103 107 3.57 107 106 1.09 70 - 130 70 - 13020 20

Benzene ND 0.10 100 99.1 1.27 97.5 98.7 1.17 70 - 130 70 - 13020 20

Toluene ND 0.10 99.3 97.2 2.04 94.6 96 1.52 70 - 130 70 - 13020 20

Ethylbenzene ND 0.10 100 98.8 1.36 95.3 97.5 2.31 70 - 130 70 - 13020 20

Xylenes ND 0.30 102 101 1.16 97.8 100 2.17 70 - 130 70 - 13020 20

   %SS: 81 0.10 102 100 1.37 100 95 4.57 70 - 130 70 - 13020 20

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:
NONE

Lab ID Date Sampled Date Extracted Lab ID Date Sampled Date ExtractedDate Analyzed Date Analyzed

BATCH 47453 SUMMARY

0912241-026A 12/09/09 12/10/09 9:41 PM12/04/09 2:00 PM 0912241-027A 12/09/09 12/11/09 12:54 AM12/04/09 2:20 PM
0912241-028A 12/09/09 12/11/09 1:26 AM12/04/09 2:20 PM 0912241-030A 12/09/09 12/10/09 7:31 PM12/04/09 2:45 PM
0912241-031A 12/09/09 12/11/09 6:07 AM12/04/09 2:45 PM 0912241-032A 12/09/09 12/10/09 9:09 PM12/04/09 2:50 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS -  MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND 
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

£ TPH(btex) = sum of BTEX areas from the FID.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = matrix interference and/or analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high 
matrix or analyte content.

DHS ELAP Certification 1644 QA/QC Officer



QC SUMMARY REPORT FOR SW8021B/8015Bm

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

EPA Method SW8021B/8015Bm Extraction SW5030B Spiked Sample ID: 0912241-016A

Sample Spiked MS

% Rec. % Rec. % Rec. % Rec.

MSD LCS LCSDMS-MSD

% RPD

LCS-LCSD

% RPD

WorkOrder: 0912241W.O. Sample Matrix: Soil BatchID: 47519

MS / MSD

Acceptance Criteria (%)

LCS/LCSD
Analyte

QC Matrix: Soil

RPD RPDmg/Kg mg/Kg

TPH(btex) ND 0.60 118 122 3.65 120 120 0 70 - 130 70 - 130£ 20 20

MTBE ND 0.10 109 111 1.54 111 115 4.01 70 - 130 70 - 13020 20

Benzene ND 0.10 103 102 1.07 104 108 3.91 70 - 130 70 - 13020 20

Toluene ND 0.10 91.3 91.3 0 92.3 95 2.93 70 - 130 70 - 13020 20

Ethylbenzene ND 0.10 95.6 94.6 1.07 94.9 96.5 1.69 70 - 130 70 - 13020 20

Xylenes ND 0.30 109 108 0.782 108 110 1.34 70 - 130 70 - 13020 20

   %SS: 83 0.10 101 98 3.00 103 103 0 70 - 130 70 - 13020 20

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:
NONE

Lab ID Date Sampled Date Extracted Lab ID Date Sampled Date ExtractedDate Analyzed Date Analyzed

BATCH 47519 SUMMARY

0912241-001A 12/09/09 12/11/09 6:24 PM12/04/09 9:00 AM 0912241-002A 12/09/09 12/11/09 2:29 AM12/04/09 9:10 AM
0912241-003A 12/09/09 12/11/09 5:37 AM12/04/09 9:15 AM 0912241-006A 12/09/09 12/11/09 8:23 PM12/04/09 10:50 AM
0912241-007A 12/09/09 12/11/09 8:53 PM12/04/09 10:55 AM 0912241-008A 12/09/09 12/11/09 1:58 AM12/04/09 11:00 AM
0912241-010A 12/09/09 12/11/09 4:37 AM12/04/09 11:15 AM 0912241-011A 12/09/09 12/11/09 5:54 PM12/04/09 11:20 AM
0912241-012A 12/09/09 12/11/09 5:07 AM12/04/09 11:25 AM 0912241-013A 12/09/09 12/11/09 3:38 AM12/04/09 11:45 AM
0912241-014A 12/09/09 12/10/09 8:36 PM12/04/09 11:45 AM 0912241-015A 12/09/09 12/11/09 3:01 AM12/04/09 11:50 AM
0912241-016A 12/09/09 12/11/09 7:53 PM12/04/09 12:15 PM 0912241-017A 12/09/09 12/11/09 3:33 AM12/04/09 12:15 PM
0912241-018A 12/09/09 12/11/09 6:37 AM12/04/09 12:10 PM 0912241-020A 12/09/09 12/10/09 10:13 PM12/04/09 1:20 PM
0912241-021A 12/09/09 12/11/09 8:49 PM12/04/09 1:20 PM 0912241-022A 12/09/09 12/15/09 1:24 PM12/04/09 1:30 PM
0912241-024A 12/09/09 12/11/09 6:49 PM12/04/09 1:55 PM 0912241-025A 12/09/09 12/11/09 6:54 PM12/04/09 1:55 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS -  MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND 
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

£ TPH(btex) = sum of BTEX areas from the FID.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = matrix interference and/or analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high 
matrix or analyte content.

DHS ELAP Certification 1644 QA/QC Officer



QC SUMMARY REPORT FOR SW8015B

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

EPA Method SW8015B Extraction SW3550C/3630C Spiked Sample ID: 0912210-019A

Sample Spiked MS

% Rec. % Rec. % Rec. % Rec.

MSD LCS LCSDMS-MSD

% RPD

LCS-LCSD

% RPD

WorkOrder 0912241W.O. Sample Matrix: Soil BatchID: 47501

MS / MSD

Acceptance Criteria (%)

LCS/LCSD
Analyte

QC Matrix: Soil

RPD RPDmg/Kg mg/Kg

TPH-Diesel (C10-C23) ND 20 96.6 94.9 1.80 106 109 2.63 70 - 130 70 - 13030 30

   %SS: 99 50 99 97 2.44 109 110 1.13 70 - 130 70 - 13030 30

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:
NONE

Lab ID Date Sampled Date Extracted Lab ID Date Sampled Date ExtractedDate Analyzed Date Analyzed

BATCH 47501 SUMMARY

0912241-026A 12/09/09 12/10/09 2:21 PM12/04/09 2:00 PM 0912241-027A 12/09/09 12/15/09 11:40 PM12/04/09 2:20 PM
0912241-028A 12/09/09 12/10/09 11:09 AM12/04/09 2:20 PM 0912241-030A 12/09/09 12/10/09 1:26 PM12/04/09 2:45 PM
0912241-031A 12/09/09 12/11/09 2:55 AM12/04/09 2:45 PM 0912241-032A 12/09/09 12/11/09 1:46 AM12/04/09 2:50 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS -  MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND 
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHS ELAP Certification 1644 QA/QC Officer



QC SUMMARY REPORT FOR SW8015B

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

EPA Method SW8015B Extraction SW3550C/3630C Spiked Sample ID: 0912241-025A

Sample Spiked MS

% Rec. % Rec. % Rec. % Rec.

MSD LCS LCSDMS-MSD

% RPD

LCS-LCSD

% RPD

WorkOrder 0912241W.O. Sample Matrix: Soil BatchID: 47518

MS / MSD

Acceptance Criteria (%)

LCS/LCSD
Analyte

QC Matrix: Soil

RPD RPDmg/Kg mg/Kg

TPH-Diesel (C10-C23) ND 20 105 101 4.23 102 102 0 70 - 130 70 - 13030 30

   %SS: 102 50 103 97 6.23 96 95 0.773 70 - 130 70 - 13030 30

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:
NONE

Lab ID Date Sampled Date Extracted Lab ID Date Sampled Date ExtractedDate Analyzed Date Analyzed

BATCH 47518 SUMMARY

0912241-001A 12/09/09 12/09/09 7:48 PM12/04/09 9:00 AM 0912241-002A 12/09/09 12/10/09 4:13 AM12/04/09 9:10 AM
0912241-003A 12/09/09 12/10/09 5:22 AM12/04/09 9:15 AM 0912241-006A 12/09/09 12/10/09 7:41 AM12/04/09 10:50 AM
0912241-007A 12/09/09 12/10/09 8:50 AM12/04/09 10:55 AM 0912241-008A 12/09/09 12/10/09 10:00 AM12/04/09 11:00 AM
0912241-010A 12/09/09 12/09/09 8:56 PM12/04/09 11:15 AM 0912241-011A 12/09/09 12/09/09 10:05 PM12/04/09 11:20 AM
0912241-012A 12/09/09 12/09/09 11:13 PM12/04/09 11:25 AM 0912241-013A 12/09/09 12/11/09 11:34 AM12/04/09 11:45 AM
0912241-014A 12/09/09 12/10/09 3:47 AM12/04/09 11:45 AM 0912241-015A 12/09/09 12/10/09 4:55 AM12/04/09 11:50 AM
0912241-016A 12/09/09 12/14/09 2:40 PM12/04/09 12:15 PM 0912241-017A 12/09/09 12/10/09 8:20 AM12/04/09 12:15 PM
0912241-018A 12/09/09 12/10/09 9:28 AM12/04/09 12:10 PM 0912241-020A 12/09/09 12/14/09 10:37 PM12/04/09 1:20 PM
0912241-021A 12/09/09 12/15/09 5:25 AM12/04/09 1:20 PM 0912241-022A 12/09/09 12/11/09 12:42 PM12/04/09 1:30 PM
0912241-024A 12/09/09 12/15/09 10:31 PM12/04/09 1:55 PM 0912241-025A 12/09/09 12/10/09 6:03 AM12/04/09 1:55 PM

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS -  MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND 
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHS ELAP Certification 1644 QA/QC Officer
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Randy Wheeler

From: Musonge, Martin@Waterboards <Martin.Musonge@waterboards.ca.gov>
Sent: Wednesday, October 14, 2015 2:42 PM
To: Randy Wheeler
Subject: RE: Sheldon Oil Truck Wash, 526 School Street Update CASE #: 48S0040

Dear�Mr.�Wheeler:�
�
In�response�to�your�inquiry,�I�do�not�believe�that�the�subject�Site�would�be�considered�for�closure�at�this�time�because�
detected�concentrations�of�TCE�at�the�wash�rack�area�wells�are�still�very,�high.��I�still�need�to�complete�further�review�of�
the�related�request�for�closure.��It�is�possible�we�will�be�recommending�additional�monitoring�and/or�additional�remedial�
actions.���
�
Sincerely,�
�
Martin�Musonge�
WRCE�
�
From: Randy Wheeler [mailto:rlwheeler@ninyoandmoore.com]
Sent: Tuesday, October 13, 2015 11:10 AM 
To: Musonge, Martin@Waterboards 
Subject: Sheldon Oil Truck Wash, 526 School Street Update CASE #: 48S0040 
�
Good�morning�Martin,�
I’m�working�on�a�specific�plan�update�for�the�City�of�Suisun�City,�and�wanted�to�get�some�feedback�on�the�status�of�the�
work�at�526�School�Street.�I�have�a�copy�of�Geocon’s��Second�and�Third�Quarter�2015��g/w�monitoring�report�that�
recommends��the�site�should�be�closed�as�a�low�threat�solvent�case.��Can�you�comment�on�the�status�of�closure�for�this�
facility,�or�if�additional�monitoring�is�necessary?�
�
Thank�you.�
�

Randy L. Wheeler, C.E.M 
Senior Geologist
Ninyo & Moore
Geotechnical & Environmental Sciences Consultants 
1401 Halyard Drive, Suite 110
West Sacramento, California 95691 
916-373-9858, Ext 15402 (office)
916-373-9792 (fax)
916-317-3284 (cell)
rlwheeler@ninyoandmoore.com

Experience  ·  Quality  ·  Commitment
�














































