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February 8,2005

Mr. Don Huang
Alameda County Healt} Care Services Agency 1^
1 131 Harbor Bay Parkway, Suite 250 
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%* 

,.Alameda" CA94502-6577 64,-. tb , 
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.?L f -o,
Subject: Quarterly Groundwater Monitoring Report'oao 

- 
{ ). U+

Fourth Quarter 2004 'oo" 'q.,

1075 406 Sfteet 
-Q/t,u

Oakland, Califomia 
'o^

AEI Pro1ect No. 3119 
-/4

Dem Mr. Huang:

Enclosed is a copy of the quarterly groundwater report for the fourth quarter 2004 groundwater
monitoring event.

Please call me or Robert Flory at (925) 944-2899 x122, if youhave any questions.

Sincerely,
AEI Consultants

FT, LAUDEIIDALE o Los ANGEIES
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Prepared For

Mr. Monte Upshaw
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Oakland, CA 94608

Prepared By

AEI Consultants
2500 Camino Diablo Blvd., Suite 200

Walnut Creek. C494597
(925) 283-6000
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Phone: (925) 283-6000 Fax: (925) 944-2895

February 3, 2005

Mr. Monte Upshaw
Fidelity Roof Company
1075 40th Street
Oakland. CA 94608

Subject: QuarterlyGroundwaterMonitoringReport
Fourth Quarter 2fi)4
1075 40th Street
Oakland. Califomia
Project No. 8326

Dear Mr. Upshaw:

AEI Consultants (AEI) has prepared this report on behalf of Fidelity Roof Company to document
tlte ongoing groundwater investigation at the above referenced site (Figure 1: Site Location
Map). The purpose of this activity was to monitor groundwater quality near the previously
removed underground storage tanks (USTs). The work was performed in compliance with
requirements of the Alameda County Health Care Services Agency (ACHCSA). This report
presents the findings of the fourth quarler 2004 groundwater monitoring and sampling event
conducted on December 13, 2004.

Site Description and Background

The site currently supports the operation of Fidelity Roof Company and is located in a mixed
residential and commercial area of Oakland at 1075 40th Street.

On December 19, L995, Tank Protect Engineering, Inc. removed one (1) 1,000-gallon diesel
underground storage tank (UST) and one (1) 50O-gallon gasoline UST from tle southeast corner
of the property. The removal of the tanks produced a single excavation. Analysis of the soil
samples indicated that soil beneath the 1,000-gallon UST had been impacted by minor
concentrations of total petroleum hydrocarbons as gasoline (TPH-g), TPH as diesel (TPH-d),
benzene, toluene, ethylbenzene and total xylenes (BTEX) and methyl tertiary butyl ether
(MTBE).

On September 12, 1996, AEI advanced four soil borings near the former UST excavation.
Analytical results from the subsurface investigation revealed significant levels of gasoline and
diesel petroleum hydrocarbons present in soil and groundwater to the south and to the west of the
open excavation. Due to the high concentrations of petroleum hydrocarbons within the
gloundwater, the ACHCSA required further investigation of the extent and magnitude of the
groundwater contaminant plume.

FI, LAUDERDALE o Los ANGEIfS

www, cr6 l  consu It  onts, com
8 0 0 . 8 0 1 . 3 2 2 4
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AEI Project No. 8326
1075 4e Sffeet. OaHant. CA
February 3, 2005
Page 2

On October 25, 1996, AEI extended the excavation laterally 7 feet to the south and 12 feet to the
west. Soil was removed to a depth of 9 feet below ground surface (bgs). The dispenser island
and associated piping were also removed. Analyses of the soil samples collected from the
excavation sidewalls indicated that up to 150 mglkg of TPH-g, 16 mgkg of benzene, and 300
mg/kg of TPH-d remained within the westem sidewall of the excavation.

On March 6, 1997 , AEI installed three groundwater monitoring wells. At the requeSt of the
ACHCSA, six additional soil borings were drilled south and west of the well locations on
November 4, 1998. TPH-d was detected at a concentration of 2,400 pgll- in groundwater to the
south of the former excavation. No signifrcant concentrations of petroleum hydrocarbons were
detected from the other borings. Monitoring well lvM4 was installed on July 15, 1999, south of
the former tank locations along Yerba Buena Avenue. Well construction details for tlle four (4)
gloundwater monitoring wells are summarized in Table 1.

On May 6,2ffi4, AEI installed one vapor extraction well (VES-l) and two (2) air sparge wells
(ASl and AS-1). Six (6) shallow vapor monitoring mini-wells (DP-I through DP-6) were
installed on May 13,20A4. On May 19 through 20 AEI carried out a soil vapor extraction and air
sparge pilot test. Currently the test data is undergoing analysis and a report summarizing the
results of the pilot test is being prepared. Well construction details for the shallow vapor
extraction well, the two (2) air sparge wells and the six (6) shallow vapor monitoring wells are
summarized in Table 1.

Free Product Removal

At the time of the last quarterly monitoring eyent (September 9,ZO04) 0.66 feet of light non-
aqueous phase liquid ([NAPL) was measured in MW-3. On September 23, 2OO4,2N gallons of
liquid (water and gasolne) were removed from well MW-3 by Excel Environmental Services.
The liquid was removed by placing a f -inch PVC stinger into the well and dewatering the well to
17 feet bgs for approximately 90 minutes. On September 29,2004,0.52 feet of LNAPL was
measured in MW-3.

On October 22,2004,30 gallons of liquids were rcmoved ftom MW-3 by extending the l-inch
PVC stinger into the top of the water approximately 6-inches and vacuuming for approximately 1
hour. On October 27, 20O4. O.32 feet of LNAPL was measured in well MW-3.

On November 4 ^nd 23, 2OO4, 15 gallons of liquid was removed on each visit by vacuuming tle
surface of the groundwater. LNAPL measurements were on November 6 and 19,20O4 were 0.01
feet and 0.14 feet respectively. At the time of this monitoring event, rhe LNAPL thickness in
MW-3 was 0.05 feet in thickness.
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AEI Project No- 8326
1075 40" Strcet. OaHnnd. CA
Februcry 3, 2005
Page j

Summary of Monitoring Activities

AEI measured the depth to groundwater in the four wells (MW- 1 to IVIW-4) on December 13,
2004. Well locations are shown on Figure 2. Prior to sampling, the depth to water from the top
of the well qmings was measrued with an electric water level indicator. Each well was then
purged of at least 3 well volumes with a submersible pump. Temperature, pH, specific
conductivity and oxidation-reduction potential (ORP) were measured during the purging of the
wells and turbidity was visually noted. Once water levels had recovered to at least 907o of their
original level, a water sample was collected.

The groundwater samples were collected from each well using clean disposable bailers. The
water samples were collected into 1-liter amber glass bottles and 40 ml glass volatile organic
analysis (VOA) vials. The VOAs were capped so no headspace or air bubbles were present
within the sample containers. Samples werc delivered on ice under proper chain of custody
protocol to McCampell Analytical, Inc. of Pacheco, California (Depaxtment of Health Services
Certification #1644).

Four groundwater samples were submitted for chemical analysis for TPH-g, MTBE, benzene,
toluene, ethylbenzene, and xylenes (BTEX) by method SW 80218/80l5Cm and TPH-d by
method SW 8015C.

Field Results

A free phase fuel product with a thickness approximately 0.05 feet was present in well MW-3.
Groundwater elevations for the current monitoring episode ranged from 35.41 to 38.55 feet
above mean sea level (msl). These groundwater elevations were an average of 1.98 higher than
the previous episode. Based on these water level measurements, the direction of the groundwater
flow at the time of measurement was towards the northwest with a hydraulic gradient of 0.05
fl/ft. This flow direction and gladient are consistent with previous episodes.

Groundwater elevation data and groundwater sample analytical data are summarized in Tables 2
and 3. The groundwater elevation contours and the groundwater flow direction are shown on
Figure 4. Refer to Appendix A for Groundwater Monitoring Well Field Sampling Forms, which
include field measurements and obsewations made durine the monitorins activities.

Groundwater Quality

TPH-g, TPH-d, benzene and ethylbenzene were detected in MW-l at 24O 1rglL, 15O 1tgtL, ll
pglL, and 5.6 pglL, respectively. These analytes had been at non-detectable concentrations at the
time of the last monitoring event. MTBE, toluene and xylenes were not detected in MW-l at
standard detection limits of ND<5.0 pg/L, ND<0.5 pgll- and ND<0.5 pgll-.
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AEI Project No. 8326
1075 4F Sreet. Oakland. CA
Febnnry 3, 2tfr5
Page 4

TPH-g, MTBE, toluene and xylenes were detected in MW-2 at77 pglL,4,2n lLglL,0.83 pg/L,
and 1.9 pg/L, respectively. TPH-g, toluene and xylenes had been at non-detectable
concentrations at the time of the last monitoring event. TPH-d, benzene and ethylbenzene were
not detected in MW-Z at standard detection limits of ND<50 pgll-, ND<0.5 pg/L and ND<{.5
ldL.

Well MW-3 was not sampled due to the presence of 0.05 feet of LNAPL. This is a decrease of
0.61 feet since the last quarter

TPH-g, TPH-d and BTEX continued to be at non-detectable concentration is MW-4. MTBE was
detected at a concentration of 16 pgll- in MW-4. Groundwater sample analytical data is
presented in Table 3. Laboratory results and chain of custody documents axe included in
Appendix B.

Sumrnary

Significant hydrocarbons remain in the groundwater beneath the site, particularly west and north
of the former excavation. Although seasonal concentration fluctuations have been observed,
long-term concentrations fiends do not reveal that significant attenuation of the dissolved phase
hydrocarbons is occurring. LNAPL removal from MW-3 has reduced the thickness of LNAPL
from 0.66 feet in September 2004 to 0.05 feet in December 2004. AEI will continue quarterly
monitoring, with the next episode scheduled for April 2005.

Installation of the remediation system is planned as soon as approval is received from the
ACHCSA.

Report Limitations and Signatures

This report presents a summary of work completed by AEI Consultants including observations
and descriptions of site conditions. Where appropriate, it includes analytical results for samples
taken during the course of the work. The number and location of samples are chosen to provide
required information, but it cannot be assumed that they are entirely rcpresentative of all areas
not sampled. All conclusions and recommendations axe based on these analyses, observations,
and the goveming rcgulations. Conclusions beyond those stated and reported herein should not
be inferred from this document.

These services were performed in accordance with generally accepted practices in the
environmental engineering and construction field that existed at the time and location of the
work.
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Sincerely,
AEI Consultants 

,r/

rur/
Adrian Angel /
Staff Geologist

AEI Project No. 8326
1075 4P Sffiet, oaktand, CA
Febntary j, 2M5
Page 5

Ftgures
Figure 1 Site Incation Map
Figure 2 Site Plan
Figure 3 Sample Analytical Data
Figure 4 Wdter Table Contours

Tahles

Table 1 WeIl Construction Details
Table 2 Groundwater Elevation Data
Table 3 Groundwater Arutlytical Data
Table 4 Fuel Oxygenate Analytical Data

Appendhes

Append.ix A Groundwater Monitoring WeIl Field Sampling Forms

Append.ix B Laboratory Atnlyses with Chain of Custofu Documentation

ACHCSA
1 131 Harbor Bay Parkway, Suite 250
Alameda, C494502-6577
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t
I Table 2: Groundwater Elevrtion Dat& Fidelity Rooling, 1075 40th Street' O&klan4 Califortris

Well ID

MW-l

MW-2

Elevatiotr Depth to Water Groutrdwater Elevation

I

I
I
I
I
I

I
T
I
I
t
t
I
t
I
I

03^9t97
06/20/97
t0/08/97
0r/r6t98
08t05/99
rt/18/99
o2t24t00
05t24/00
08D9/00
0r/ta0l
04/18i01
07lz't /01
t 06t0l
ozt13t02
05/t4/02
08/r5/o2
tt/14t02
02/r2/o3
05/t6t03
08t29t03
rzt02/03
03/08/04
06/08t04
091r0/M
r2^3t04

03t19/97
06t20/97
r0/08/97
0t/r6198
0810s/99
I I/t8t99
02124t00
05t24/00
08/29/00
0t/12lol
04/l8i0l
07t27 /0r
1 r /06/01
02t13t02
05^4/02
08/r5/02
fi/t4/o2
out2t03
05tt6/03
08/29101
t2t02t03
03/08/04
06/08/04
09/r0t04
12n3t04

45.41
45.41
45.41
45.41
45,49
45.49
45.49
45.49
45.49
45.49
45.49
45.49
45.49
45.49
45.49
45.49
45.49
45.49
45.49
45.49
45.49
45.49
45.49
45.49
45.49

44.94
44.94
44.94
44.94
44.98
44.98
44.98
44.98
44.98
44.98
'r4.98
u.98
44.98
44.98
44.98
44.98
44.98
44.98
u.98
44.98
44.98
44.98
44.98
44.98
44.94

8.?5
9.10
9.95
'1.57

1 0 . 1 6
8.52
/_of

8.47
10.28
8.50
8;77
10.50
10.28
8.47
9.50
10.39
9_08
8.36
8.49
9.9r
8 .88
7.66
9.39
a q 5

6.94

8.40
8.8s
9.80
5.28

10.20
7.03
8.01
1 1 . 0 7
8,60
8.80
I  l .  r 0
12.21
7.98
10.48
10.64
11.69
9.07
t1.25
12.19
10.92
8.41
10,  r9
10.84
9.26

31.16
36.31
35.46
37.84
35.33
36.97
37.84
3'7.02
35.21
36.99
36.',72
34.99
35.2r
3't.02
35.99
35.10
36.41
37.13
37.00
35.58
36.61
31.83
36.10
35.54
38.55

36.54
36.09
35.14
39.66
35.66
34.18
37.95
36.91
33.91
36.38
36.18
33.88
32.77
37.00
34.50
34.34
33.29
35.91

32.79
34.06
36.57
34.19
34.r4
35,72
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t Table 2: Groundwater Elevrtion Dat& Fldelity Rootitrg, 1075 4fth Strect, Oaklind, Celifornie

Well ID Elevation Depth to Wstel Croundwater Elevation
(ft msD (ft) (ft rnsl)

I
t
T

MW-4

Bn9t91
10t08/97
06/20197
01/16/98
08/05/99
rr/t8/99
02/24/DO
05/24t00
08/29i00
0r tr2/01
04/r 8i01
0'7 /21101
I l/06i01
o2t13t02
05n4/02
08/15/o2
lt/t4to2
02/12t03
05n6/03
08D9tO3
12t02/04
03/08/04
06t08/04
09t10/04
r2n3to4

08/05/99
rr/r8/99
02t24/00
0st24/00
08/29/00
01/12t01
04i l8/01
07 /2',7 /0r
1,1/06/01
02/13/02
05n4t02
08/t5/02
ly't4/02
02/12103
05n6t03
08t29t03
t2t02/03
03/08/04
06/08/04
09/t0to4
12n3to4

44.32
44.32
44.32
44.32
44.3'.7
44.37
44.37
44.37
44.37
44.37
44.31
44.3'7
44.31
44.37
44.37
44.37
44.37
44.37
44.37
44.37
M.37
44.37
44.37
44.37
4437

43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48
43.48

1.59
9.98
8.36
9.18
10.56
10.92
8.49
8.42
12.00
10.50
9.50
1 1 . 6 1
I 1.73
9.36
9.00
lt.'72
1 1 . 2 8
10.17
rt.47
11,.92
10.96
10.49
9.89
11.54
8.96

8.79
8 . 1 1
5 . 1 9

9.04
6..!0
'1.30

9.16
9.03
6.60
'7 .r9
8.97
7.s2
6.37
6.81
8.56
6.02
3.75
8. r  9
8.84
5.51

36.73
34.34

35.14
33.81
JJ./TJ

35.88
35.95

33.87
35.22
32.'76
32.64
35.01
35.17
32.65
33.09
34.20
32.90
32.45
33.41
33.88
34.48
32.83
35.41

34.69
35.3'l
38.29
36.25
34.44
37.08
36.r 8
34.32
34.45
36.88
36.29
34.51
35.96
3' t . t l
36.67
34.92
37.46
3'7.'73
35.29
34.64
37,97

I
I
I
I
I
I
I
I
I
T
t Notes:

All well elevations are measured from the top ofthe casing and not fiom the grou[d surfac€

ft msl = fe€t above mean sea levelT
t



I
I
I
I
I Table 2: Croundwater Elevetion Dats, Fidelity Roofing' 1075 40th Street, Oakland, Cslifornir

I
I

Well ID Date ElevatioD Dept} to W&ter Groundwater f,levatioD
(ft lD$l) (ft) (ft msl)

Episode Drte Average Wrter Water Table
Table Elevatiol Elevatiotr Chrnge

Hydrrulic Gradlenu
Flow Direction

(ft amsl) (fO (ftlfo

I
I
t
I
I

I
I

t

I
2
3
4
5
6
'1

8
9
l 0
1 1
l 2

t 4

l 6
l 7
l 8
1 0

20
2 l
22

24
25

36.81
35.58
35.52
37.55
34.8'1
35.14
37.49
36.55
33.98
36.08
36.08
33.99
33.'1'.7
36.48
35.54
34.15
34.69
36.09
35.08
33.94
35.39
36.50
35.t',7
34.93
36.91

Q1^9t91
06t20/9'7
10t08/9'7
0t/16/98
08/05/99
|/t8/99
02/24/00
05/24t00
08/29100
0uta0l
04i l8/01
o7 t2'7 /01
11t06t01
02/t3/o2
0s/t4/0?
08/15t02
|1/ t4102
02/12t03
05t16t03
08t29/03
tzt02/03
03/08/04
06/08/04
09/10/04
l2n3t04

-0.06
2.03
-2.6',7
0.2'7
2.35
-0.94
- )  51

2.10
0.00
.2.09
-0.22
2.'7 |
-0.94
-1 .39
0.54
1.40

-1 .01
-1.14
t.45
1, .12
-t.34

r.98

---

:__

NW (0.09)
w (0.06)
w (0.02)
w (0.02)

NW (0.0s)
NW (0.0s)
N (0.04)
w (0.0s)
N (0.08)

NW (0.03)
NW (0.06)
NW (0.04)
NW (0.0s)
Nw (0.04)
NW (0.02)
Nw (0.007)
NW (0.0t

I
I
I
I



t
I Table 3: Groundwater Analltical Data, Fid€lity Rooling, 10?5 40th Street, Oakland, California

Well ID D€pth
to Wat€r

TPHg TPHd MTBE B€nzene Toluenc Ethyl- Xylenes
bv 80218 benz€ne

I
T
I
t

MW - 1 03/19197
06t23t97
r0/08/9'l
01/16/98
08/05/99
r1/18/99
02/24/OO
0s/24/00
08t29t00
0U12/01
04 8/01
07 /27101
11t06/01
02t13t02
05l14l02
08/r5102
r1/14/02
02/12/03
05n6/03
08t29/03

ND<50
420
66
910
63

ND<50
160
480
<0.5
170
4 1 0
66

<50
270
t'70
53

ND<50
120
340
280

ND<50
240t2
782

ND<50
ND<50

62
ND<50

70

ND<50
ND<50
ND<50
ND<50
ND<s0
ND<50

120
85

1200
ND<50
ND<50
ND<50

ND<33 95
ND<15 1.6

ND<5.0 l'7
ND<5.0 2l

150 2.1

0.51

0.72 69
ND<0.5 0.56

12 19

8.4
1 . 1

1 . 6
1 .6

11 0.64

8.25
9.10
9.95
7.57
10.16
8.52
7,65
8.47
10.28
8.50
8.77
10.50
10.28
8.47
9.50
10.39
9.08
8.36
8.49
9.91

6.94

8.40
8.85
9.80
5.28
9.32
10.20
7.O3
8.01
11.07
8.60
8.80
1  1 . 1 0
12.2r
'7.98

10.48
10.64
11.69
9.07
11.25
12.t9
10.96
8.41
10.19
10.84
8.41

ND<50
1,300

f b

1,500
160
79
300

1,300
120
360
1,100
130

ND<50
430
340
96

ND<50
7to

i ,100
1,200

240

ND<50
ND<50
ND<50
ND<s0

ND<50
ND<50
ND<250
ND<200

470

ND<100
ND<100

54
ND<150
ND<s0

ND<120
1,100
530

2,400
ND<100
ND<250
ND<120

23 ND<0.5 ND<0.5 ND<0.5 ND<0.5
14
5.8 2.8 ND<0.5 ND<0.5 ND<0.5

ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
ND<5.0 14 0.82 3.5
ND<10 93 ND<0.5 17

2,800 63 ND<0.5 34

ND<5.0 0.93 ND<0.5 ND<0.5 ND<0.5
ND<5.0 16 ND<0.5 9.3 0.69

0.73

t
I
I
I
T
t
I

ND<5.0 1.6 ND<0.5 ND<0-5 ND<0.5
ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5

taozto3 8.88
03/08/04 '7.66

06/08/04 9.39
09t10t04 9.95

ND<50
120

ND<50

ND<5.0 0.66 ND<0.5 ND<0.5 ND<0.5
ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5

ND<0.5 5.3 0.6',7

32 130
40 100

55 270
22 79

ND<5.0 46 5.1 55 230
ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
ND<5.0 2.9 ND<0.5 ND<0.5 0;71
ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0-5
ND<5.0 ND<0.5 ND<0.5 ND<0.5 ND<0.5
ND<5.0

ND<5.0 28 4.3
ND<15 54 4.1

3,200 57 7
6,000 35 3.6

Nrx0.5

65 ND<0.5 ND<0.5 ND<0.5 ND<0.5
70 3.4 ND<0.5 ND<0.5 ND<0.5
90 ND<0.5 ND<0.5 ND<0.5 ND<0.5
65 ND<0.5 ND<0.5 ND<0.5 ND<0.5
600 ND<0.5 ND<0.5 ND<0.5 ND<0.5
3'70 ND<0.5 ND<0.5 ND<0.5 ND<0.5
880 ND<0.5 ND<0.5 ND<0.5 ND<0.5

2,200 ND<0-5 ND<0.5 ND<0.5 ND<0.5
1,900 ND<0.5 ND<0.5 ND<0.5 ND<0.5
2,000 8.7 t6 73

l2ll3l04

MW - 2 03119197
06/23/9',7
t0/o8t97
01/16/98
08t05t99
1r118199
oa2uoo
05124100
08/29100
01112101
04t18/01
0't t27 t01
1l106/01
02/13/02
05/t4/02
08/t5/o2
t1/14tO2
02/12/03
05t16/03
08t29t03
12t0u03
03/08/04
06t08t04
09110104
t2n3t04

ND<50 ND<50
150r,

ND<50
ND<50
ND<50
ND<50

NX50 ND<50

I ND<50 ND<50 2,800 ND<0.5 ND<0.5 ND<0.5 ND<0.5
3,300 ND<0.5 ND<0.5 ND<0.5 ND<0.5
3,000 ND<0.5 ND<0.5 ND<0.5 ND<0.5
3,?00 ND<0.5 ND<0.5 ND<0.5 ND<0.5
3,800 4.8 < i .0  <1.0 < l .0
2,900 ND<0.5 ND<0.5 ND<0.5 ND<0.5
3,800 ND<1.0 ND<1.0 ND<1.0 ND<1.0

t
I
I
I
I

ND<250 ND<250

4,800 39 5.8 77 320
3,300 ND<1-0 ND<1.0 ND<1.0 ND<1.0
4,600 ND<2.5 ND<2.5 ND<2.5 ND<2.5
3,400 ND<1.2 ND<1.2 ND<1.2 ND<1.2
4,100 ND<2.5 ND<2.5 ND<2-5 ND<2.5

ND<50 4,200 NrX0.5 0.83 NH.5

Page I of 2



I
t Trble 3: Groundwater Analytic{l Data, Fidelity Roofing' 1075 40th Stre€q Oakland, Cdifornie

We|| ID Depth TPEg
to Water

TPEd MTBE Benzen€ Toluene
bv 80218

Ethyl- Xylenes
benzene

t (ft) (us/L) (ue/L) (us&) (ug/L) (ug[-) (uglL) (ue/L)

I
I

I

MW-3

.MW4

03n9t97 7.59
06/2319',7 9.98
t0t08l9'7 8.36
0t/16/98 9.18
08/05/99 10.56
1r/18199 10.92
02t24100 8.49
05/24/00 8 .42
08l29loo l2.oo
01/12/01 .10.50
04/18/01 9.50
o'1/27/O1 11.61
t1/06t01 11.73
02t13102 9.36
05t14/02 9.00
08t15102 11.72
1rt14t02 11.28
02/12/03 10.17
05t16103 r1.4',1
08/29103 11.92
12/02103 11.32
03t08/04 10.49
06t08/04 9.89
06/08/04 11.54
t2n3l04 8.91

o8/o5199 8.79
11t18199 8.11
0a24100 5.19
ost24l00 7.23
08i29/00 9.04
0t/12101 6.40
04t18101 7.30
07 t27 t01 9 .16
11t06/01 9.03
02/13/02 6.60
0s/r4/02 '1.19

08/t5102 8.97
ryr4l0z 't .52
o2/12t03 6.3'l
ost16t03 6.81
08t29t03 8.56
Dl0a$ 6.02
o3to8t04 5.75
06/08/04 8.19
09t10t04 8.84
t2n3t04 5.75

ND<50 37
ND<50 20
ND<50 20

140 3l
ND<50 22

81 25
170 35
110 26
59 2 l
9 1  1 5
140 26

ND<50 12
ND<50 11

130 16
60 23
t20 l0

ND<50 7,7
ND<50 l0
ND<50 11
ND<50 10
Nr><50 16

530
120
4',1
'140

150
5,000
1,400
i,900
800
980

l,2w
1,100
9 1 0
830

1,100
430
860
500
320
440
450
570
580
540*

ND<0.5 ND<0.5
ND<0.5 ND<0.5
ND<0.5 ND<0.5

1.3 ND<0.5
ND<0.5 ND<0.5
ND<0.5 ND<0.5

2.4 1.1
1.8 ND<0.5
4.5 1

ND<0.5 ND<0.5
t 2  2 ; l

ND<0.5 ND<0.5
ND<0.5 ND<0.5

3.1 0.66
ND<0.5 ND<0.5

16 2.7
ND<0.5 ND<0.5
ND<0.5 ND<0.5
ND<0.5 ND<0.5
ND<0.5 ND<0.5
NI}<0.5 NIX0.5

340 2,300
s40 1,500
280 410
950 3,500
1100 2,300
2,100 8,100
2p00 14,000
2,900 14,000
1,800 7,400
2,600 11,000
2,500 12,000
2,600 12,000
2,800 12,000
2,600 11,000
3,400 15,000
1,800 5,900
3,000 11,000
2,400 9,800
2,000 6,500
2,900 11,000
2900 10,000
300 13,000

2,500 13,000
3,5_00* 14,000*

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<0.5 ND<0.5
ND<0.5 ND<0.5

0.66 4.2
2 1 0

5 )  1 t

ND<0-5 ND<0.5
11 49

ND<0.5 ND<0.5
ND<0.5 ND<0.5

6.4 27
ND<0.5 ND<0.5

30 130
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<0.5 Nr><0.5

26,000 s,000 230 3,000
25,000 7,000 270 4,400
17,0@ 5,100 ND<280 4,400
29,000 7,300 ND<360 5,600
31,000 5,100 ND<200 5,400
74,000 49,000 ND<1000 8,100
110,000 6,300 ND<200 12,0@
87,000 26,000 ND<200 13,000
49,ooo 9300 ND<200 7J00
69,000 21,000 ND<300 8,600
75,000 13,000 ND<500 9,200
75,000 85,000 ND<650 8,700
89,000 86,000 ND<200 7,9@
85,000 13,000 ND<2000 8,s00
94,000 35,000 ND<1000 9,700
37,000 9,700 ND<1200 5,200
66,0@ 23,000 ND<1,200 8,300
61,000 8,400 ND<500 6,800
59,000 l?,000 ND<500 6,200
78,000 100,000 ND<1200 6,800
68,000 46,000 ND<1000 7,600
79,000 160,000 ND<250 7,',700
9o,ooo4 26,000r'?'{'5 ND<1200 6,?00

NA - Free Product ND<100* 7,600'r'
NA - Free Product = 0.05 ft

T
I
I
I
I
I
I
I

ND<50
ND<50
ND<50

120
ND<50
ND<50

30
87
200

ND<50
260

ND<50
ND<50

170
ND<50

6 1 0
ND<50
ND<50
ND<50
ND<50
ND<50

ll
il

T
I

t Notes:
ug/L: rnicrograms per liter
MTBE: Methyl Tertiary Butyl Ether

1 - gasoline range compounds are significant
2 - diesel mnge compounds are significant; no recognizable pattern

TPHg= Total Petroleum Hydrocarbons as gasoline 3 - unmodified or weakly modified diesel is significant
TPHd: Total Petroleum Hydrocarbons as diesel 4 - lighter than water immiscible sheer/product is present

5- oil range compounds are significant
Page 2 of 2
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Trble 4: Fuel Oxygerate ADalytical Drtr, tr'idelity Roofing, 1075 40th Street, Oaklatrd' Californi!

I Well ID TAME TBA EDB T'.DCA DIPE ETBE
benzene

(tLsJL't (rrsll) (*e/L\ (pgL) rclL) (pe/L\ (PslL)

I MW-l

MW-2

MW-3

MW-4

Notes:

ILLVL)
TAME
TBA
EDB

06/08/04
09/to/u
12 3lM

06/08/04
09/r0tM
12/t3tM

06/08/(X
09/10/04
tat3/04

06/08/04
09/tum
12/13/04

Notes:

ND<0.5 ND<5.0
ND<0.5 ND<5.0

ND<100 ND<1000
ND<50 ND<500

ND<5.0 ND<50
ND<100 ND<t000

ND<0.5 ND<5.0
ND<0.5 ND<5.0

ND<0.5 1.5 ND<0.5
ND<0.5 NA ND<0.5

Not anlalzed, MTBE anlaized by 80218

ND<100 ND<100 ND<100
ND<50 ND<50 ND<50

Not anlalzed, I{TBE anlayzed by 80218

ND<5.0 ND<5.0 ND<5.0
ND<100 ND<100 ND<100

Not anlayzed, MTBE anlalzed by 80218

ND<0.5 0.79 ND<0.5
ND<0.5 NA ND<0.5

Not anlayze4 MTBE anlayzed by 80218

ND<100 4,300
ND<50 2,800

ND<5.0 99
ND<100 ND<100

ND<0.5 15
ND<0.5 8.2

ND<0.5 l 0
ND<0.5 1.0

I
I
I
I
t
I
I
t

micrograms per liter
tert-Amyl m€nhyl ether
rButyl alcohol
1 ,2-Dibromethane

1,?-DCA
DIPE
ETBE
MTBE

| 2-Dichloroethane
Diisopropyl ether
Ethyl tqt-butyl ether
Methyl Tertiary Butyl Ether

I
I
I
t
I Page 1 of 2



AEI CONSULTANTS
GROUNDWATER MONITORING WELL FIELD SAMPLING FORM

Monitoring Well Number: MW-l

Proiect Name: Fidelity Roof Company Date of Sampling:1211312004
Job Number: 3119 Name of Sampler:Adrian Nieto

Projecl Address: 1075 40th Avenue. Oakland

ell Casing Diameier (274'76')

Elevation of Top of Casing (feet above msl)

D6pth to Water (f rom top of casing)
ater El€vation (feet above msl)

Calculated Gallons Purged: formula valid only tor casing
sizes of 2" (.16 gautt), 4' (.65 gauft), and 6' (1.aa gayft)

lnitially light brown, dear quickly

2 40mL VOA, 11L

I
I
I
I
t
I
I
t

Initially light brown with no hydrocarbon odors. Clears quickly



AEI CONSULTANTS
GROUNDWATER MONITORING WELL FIELD SAMPLING FORM

Monitoring Well Number: MW-2

Proiect Name: Fidelity Roof Company Date of Sampling:1,/13t2004
Job Number 3119 Name of Sampler:Adrian Nieto

Proiect Address: 1075 40th Avenue. Oakland

ell Casing Diameter (2'74'16')

Elevation ol Top of Casing (feet above msl)

Deplh to Water (from top of casing)
at€r Elevation (teet above msl)

Calculated Gallons Purged: formula valid only tor casing
sizes of 2' (.16 gsuft), 4" (.65 galift), and 6" (1.aa gauft)

Initially brown, clears quickly

2 40mL VOA, 1lL

Initially brown with no hydrocarbon odors. Clears quickly



AEI CONSULTANTS
GROUNDWATEH MONITORING WELL FIELD SAMPLING FORM

Monitoring Well Number: MW-3

t
t
I
I
I
I
t
I
I
t
I
I
I
t
t
I
I
I
I

Projecl Name: Fidelity Roof Company Date of Sampling:1A1312004
Job Number: 31 19 Name of Samoler:Adrian Nieto

Projecl Address: 1075 40th Avenue, Oakland

Well Casing Diameter (2'i4'76")

Elevation of Top ol Casing (feet above msl)

Depth to Product (from top of casing)
Depth to Water (from top of casing)

Water Elevation (feet above msl)

Well Volumes Purged

Calculated Gallons Purged: fo]mule valid only for casing
sizes ol 2' (.16 gaUft), 4" (.65 gautt), and 6' (1.,14 gautt)

Actual Volume Purged (gallons)

Appearance of Purge Water

Number of Samoles/Container Size 2 ,t0mL VOA, 1 1L

Initially brown with no hydrocarbon odors. Clears quickly



AEI CONSULTANTS
GBOUNDWATER MONITORING WELL FIELD SAMPLING FOFM

Monitoring Well Number: MW-4

Project Name: Fidelity Roof Company Date of Sampling:1?/1312004
Job Number: 31 19 Name of Sampler:Adrian Nieto

Proisct Addrsss: 1075 40th Avenue, Oakland

ell Casing Diameter (2'14'16')

Elevation of Top of Casing (feet above msl)

Depth to Water (trom top of casing)
ater Elevation (feet above msl)

Calculated Gallons Purged: lomula valid only lor casing
sizes of 2" (.16 gayft), 4' (.65 gal/ft), and 6' (1..14 gauft)

Aclual Volume Purged (gallons)

Appearance of Purge Water Initially brown, clears at 1.5 gallons

2 40mL VOA, 1 1L

Initially brown with no hydrocarbon odors. Clears at 1.5 gallons



AEI CONSULTANIS
GROUNDWATER MONITORING WELL FIELD SAMPLING FORM

Proiect Name: Fidelity Roof Company Date of Sampling:9t29t2@4
Job Number: 8326 Name of SamDler:Adrian Nieto

Project Address: 1075 40th Avenue, Oakland, CA

ell Casing Diameter (2"/476')

Elevation of Top ot Casing (l6et above msl)

Depth to Product (trom top ot casing)
Depth to Water (from top of casing)

ater Elevation (feet above msl)

Calculated Gallons Purged: lormula valid onty lor casing
sizes of 2'(.16 gal/ft),4" (.65 gauft), and 6" (1.44 gal/tt)

2 ,10mL VOA. 1 1L

Excel removed 200 gallons from MW-3 on 9i23l04
COMMENTS



AEI CONSULTANTS
GROUNDWATER MONITORING WELL FIELD SAMPLING FORM

Monitoring Well Number: MW-3

I
I
I
I
I
I
I
I
I
t
I
I
I
T
I
I
t
I
T

Proiect Name: Fidelity Roof Company Date of Sampling:10t27t2004
Job Number: 8326 Name of SamDler:Adrian Nieto

Proiect Addressl 1075 40th Avenue, Oakland, CA

ell Casing Diameter (2Y4'76')

Elevation of Top of Casing (feet above msl)

Depth to Product (trom top of casing)
Depth to Wat€r (irom top of casing)

Calculated Gallons Purged: tormula valid only for casing
sizes of 2' (.16 gayft), 4" (.65 gauft), and 6' (1.44 galft)

40mL VOA, 1 1L

Excel removed 30 gallons from MW-3 on1ol22l14



AEI CONSULTANTS
GROUNDWATER MONITORING WELL FIELD SAMPLING FORM

Monitoring Well Number: MW-3

I
t
I
t
I
I
I
I
I
I
t
I
I
I
I
T
t
I
I

Project Name: Fidelity Roof Company Date of Sampling:111612004
Job Number: 8326 Name ol Sampler:Adrian Nieto

Projecl AddrBss: 1075 40th Avenue, Oakland, CA

Well Casing Diameter (2'74'76") 2
Wellhead Condition OK w

Elevation of Top of Casing (feet above msl) 44.37

Depth of Well 21 .00

Depth to Product (from top of casing) 6.92
Depth to Water (from top of casing) 6.93

Water Elevation (feet above msl) 37.44
Well Volumes Purged

Calculated Gallons Purged: tormula valid only for casing
sizes ot 2" (.16 gauft), 4" (.65 gauft), and 6' (1.44 gal/tt)

Actual Volume Purged (gallons)

Appearance of Purge Water
Free Product Present? yes I Thickness (ft):l 0.01

2 40mL VOA, 1 1L

Excel removed 15 gallons lrom MW-3 on 11/04/04



AEI CONSULTANTS
GROUNDWATER MONITORING WELL FIELD SAMPLING FORM

Monitoring Well Number: MW€

Proiect Name: Fidelity Roof Company Date of Sampling:'t111912004

Job Number: 8326 Name ol Sampler:Adrian Nieto
Project Address: 1075 40th Avenue, Oakland, CA

ell Casing Diameter (2'74'76')

Elevation of Top ot Casing (feet above msl)

Depth to Product (from top ol casing)
Depth to Waler (from top ol casing)

ater Elevation (feet above msl)

Calculated Gallons Purged: tormula valid only for casing
sizes of 2'(.16 gal/ft),4" (.65 gautt), and 6'(1.44 gauft)

2 40mL VOA. 1lL

Initially brown with no hydrocarbon odors. Cl€ars quickly
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n4sQxmpbell Analytical, Inc.
110 2trd Av€nue SoUb trD?, P.chcco, CA 94553-5560

Tclqlorc : 925-79&1620 Fax : 925-798.1622
Wcbsitq l^,ww.m.rpbc .coln Eeail min@Ecaqbelcom

WorkOrder: 0412266

December 1?, 2004

Dear Robert:

Enclosed are:

l). theresults of 3 analyzed sanples ftom your #8j126; Fldeuty Roof proj€ct,

2). a QC report for the above sarqrles

3). a copy ofthe cbain ofcustody, and

4). a bill for aualytical services.

All analyses were cornpleted satisfactorily and all QC saryles were found to be within ow contol limib.

If you have a:ry questions please contact me. McCanrybell Anlgical Laboratories strives for excellence

in q'ality, service and cosl Thank you for your business and I look forwa'tl to working with you again.

All Envfuonmental Inc.

2500 Camino Diablo, Ste. #200

Walnut Crcek, CA 94597

Clieut Project ID: #8326; Fidelity Roof Date Sarqled: l2ll3/04

DateReceived: l2ll3l04

Client Contact: Robert Florv DateReported: L2117104

Client P.O.: Date Coryl€ted: 12Y17l04
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All Enviromental, Inc.

2500 Camino Diablo, Stc. #200

Walnut Creek, CA 94597

Oient Project ID: #8326; Fidelity Roof Date Saryled: 1713104

Date Received: l2l13/04

Client Contact Robert Flory Date Extasted: l2/15/O+lZll6lM

Client P.O.: Date Aulyzed: lA 1510/'12116104

Gasoline Range (CGCI2) Volafile Eydrocarboni as Gesoline with BTEX and MTBE*
ExFr.tiordod: sw5030B Ana\ric.lmbods sws@lB/8015tu wortond.r| 0412255
Irb ID Client ID Mahix TPHG) MTBB Bmzmc Toluenc Ethylb€nze[e Xylencs DF %ss

00lA MW-l 240,a ND \'D 5.6 ND 103

002A MW-2 w n,z 4200 ND 0.83 ND

003A MW-4 w ND l 6 ND ND ND N'D 94

McCampbell Analytical,.Inc.
110 2trd AvcdlE S0!6, #DZ P..h.co, CA 9455!5560

T.Lphorc | (D5-79&l@0 F|r: 92t?9E-l6zl
Wcb8ib: ww*trc.rqb.lLcm B-Dril min@rcqbdl.con

RlFning Linit fo! DF -t;
ND rEils lot driccbd et or

abovc thc nportilg linil

50 5.0 0.5 0.5 0.5 0.5 pgL
s NA NA NA NA NA NA mg/Iq

i watef and vapor samples and all TCLP & SPLP exbarts are rcpotted in ug/L, soiurludgdsolid sanples in mgftg wipc sampl€s in tlg^r.ipe,
ptoduct/oillnon-a4ueour liquid samples in mg/L

# cluttcncd chiomatogram; sample poak coelutes \ "ith surrogde p€at.

+The following dercriPtions of tbe TPH obrornatogmrn arc cur6oor in natu€ arid Mccampbell Anab,tical is not rerponsiblc for tlrcir intErpr€tation: a)
unmodified or weakly modificd gasoline is sigtdficant; b) h€avicr gaiolinc lanSo canpourds atE siSnific€n(aged garoline?); e) ligtrtrr gaeoline range
compounds (th€ most mobilc fi'rction) are signidoant; d) garoline rrngc c.mpounds having broad chmmatogr"aphic p€ats are significant; biologicaly
altqed gasolin€?; e) TPH pattcm that does not appear to be derivcd frorn gasolinc (stoddard solvert / rnineral spirit?); 0 one to a few irolated non-brgct
peaks pr€seiq g) strongly agcd gasoline or diosol mnge cornpoulds arr significant h) ligbter Ou'l wat4r im.rniscible shcen/Foduct is pt6ent; i1 tiquia
eample that mntairE 8r€atlr than -1 !ol. % sedim€nt; j) reporling lirnit Eise-d duc to high MTBE content; k) TPH paftcm tlEt does not app€ar to bc
def,ived from gasoline (avirtion gas). m) no t€cognizable pattcm; n) TPHG) r.ngc noo.targ€t isolatcd le3ks subtracted out ofthe TpH(g) concentation at
th€ clicntls rcquegt. I

DI{S Certifioation No. 16,14 Angela Rydelius, Lab Manager
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Ail EnviromEntal, Irc.

2500 Camiao Diablo, Ste. #200

Walaut Creek, CA 94597

Client Project ID: #8326; Iidelity Roof Date Samled: 1713/04

Date Received: 1713/04

Client Contact: Robert Flory Date ExtactEd: lZ13l04

Cli€nt P.O.: Da''€ Analyzedj lU14l04- ta$/04

lxtraclior rsdnd: SW35I0C

Diesel Range (C10-C23) Ertrrctrble Hydrocrrbo$ rs Diesel*
An lyticd lEAodr: SW8015C Wo* Ord.r 0412266

Irb ID Client ID Marii rPH(d) DF %ss

M12266-0018 MW-1 w l fu ,o,D I 105

u122664028 MW-z w ND I l l 9

0412266{038 MW-4 w ND I n7

Reporting Limit forDF =1;
ND means not dehF&d at ot

above the rcporting limit

w 50 ttgL
s NA NA

t nat r s.mples at€ r€pottld in pg/L, wipe samples in py'wipc, soivsolid/sludge sa$ples il! mg/kg, poduct/oil,hon-aqueour liquid samples in mg/L, arld
all Dtr;TI,c / STrc / SPLP / TCLP e)cracts rlE reportcd in pgll.

+ clutierti chomatogram rerulting in coelut€d gurrogate and sample p€aks, or; suflogate peak is on eleveted bsscling o!; surogate has beer dkninirhed
by dilution of originel extract

+The following descriptiotu ofthe TPH chlomrtoSram arc cursory in nature and Mccampbell Anrlt'tical is not responsibl€ for thgir itfierprEtationr a)
unmodilied or weakly modified diescl is sigtrifica[t; b) dicscl mnge compounds arr significant; no recognizable paficrn; c) ag€d dies€P is significant)i d)
grsoline range cohpounds arc significant; c) unloown medium boiling point pattern that do.s not aFp€ar to bc dqivcd fiom dierel; 0 ooe to r few
isolad peaks ptes€nt; g) oil ranS€ compourds are significa ; h) Iighter thad Fster inmiscible $ccn/Foduct is pr€scl|t: i) liquid sarnple th.lcontains
greater than *l vol, % lcdimaf; k) keros€nc/kcroseng ranEe,/iEt fuel raruei l) bukaf oili m) ftel oili n) stoddlrd solvort/mineral sDirir

DHS Certification No. 1644 Angela Rydelius, Lab Manager
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McCampbell Analytical, Inc.
rl0 zDd Avdl' Sout, #D7, Psch€cq CA 94553-5560

TElclltd! : 925-798-1620 F,II. : 92,798-1622
Wcbsitr: www.rtsan$bcl.com EEil tein@@cthFbcl-cflr

QC SUMMARY REPoRT FOR SW8021B/8015Cn

W.O- Sample lrauix Walgr OC Matdx: Water wotkod'er 0412268

EpA Method: SW8O21B/8015Cm Extraction: SW503OB BatchlD: 14281 Spiked Sample lD: 0412269-002a

Analyt6
Sample Splked MS' MSD' MS.MSD' LCS LCSD -cs-LcsDAcceptance Cdieria (%)

pg/L Ps/L % Rec. 06 Roc. % RPD % Rec. 0/6 Rec. % RPD MS / MSD -cs / Lcsc

TPHOtax) e ND 60 99.6 97.6 2.00 101 105 3,88 ?0 - 130 ?0 - 130

MTBE ND IO 91.5 89.7 1.97 l l 2 97.1 14 . l 70 " 130 ?0 - 130

Benzcne ND l0 106 102 4,00 l l 5 104 9.84 70.  130 70 - 130

Tolu€ne ND l 0 107 r03 4.25 109 97.3 I  1.0 70 - 130 70 - 130

Ethylbenzrne ND l0 109 106 3.41 t12 10t to.2 ?0 - t30 70 - 130

Xyleoes ND 30 100 95.3 4.78 96.3 96 0,347 70 - 130 70 - 130

%SSl 9 l l 0 1 1 2 108 2.96 l l 3 103 70 - 130 70. 130

All target compounds in the Method Bla$k ofthis e*raction batch wcrc ND less rhan the method RL \r"ith the following exc€ptions:

NONE

Recovery = 100 ' (Ms-Sample) / (Amount spik€d); F{PD = 100 ' (lrs - MsD) / (([,ls + MSD) / 4

MS / MSD spike reclverieB end / or o/6RPD may tal outside of labo|etory accopttanco criieria due io one or more ofthe bllowing reesons: a) the sample i6
rhomogenoui IND contalns 9ignifi6nt conceniralions of 6nalyie |Blatlv€ to th6 Bmolnt spiked, or b) the spikcd sample's matrix intsrf€res with tho splke recovery.

TPH(bter) = sum of BTEX areas ftom lhe FlO.

clutter€d chrunatogram; sample p€ak co€lutes wllh surcgab p€ak.

= not appllcable or not enough 6ar ple to pedorm rnatrlx spik€ 6nd maflx 6pike duplicats

NR = analle conc€ntraton in sample exco€ds splk6 amount b. soil malrk or Exc€eds A( spike amount for \aater mafix or sample dilsl€d due to hlgh matrix or
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McCampbell Analytical' Inc.
110 2d Artrue Sotdt, #DZ Pachcco, CA 94553-5560

TcLphoF : 925-798-1620 Fsx : 92t79&1622
Wcbsitc; www.|l&aqt ll.c,om E nril; nEin@frcar4bcn coln

QC SUMMARY REPORT F1OR SW8015C

w.O. Sample Matrir Wat€r QC Matrix Water Wo*ord€r: 0412266

EPA Method: Sw8015C Extraction: SW3510C BatcttlD:14288 Spiked Sample lD: N/A

Analyte tlo"
pg/L

Splk€d MS- MSD' MS.MSD" LCS LCSD .cs-LcsDAcceptance Crlteria (%)

!g/L % Rec. % Rec. % RPD % Rec, % Rec. % RFD MS / MSD LCS i LCSI

rPH(d) ?500 N/A N/A N/A 107 104 2.74 NiA ?0 - 130

%SS: N/A 2500 NiA N/A N/A 107 t04 2.14 N/A ?0 - 130

All taiget compourds ir the M€thod Blark of this extraction batch were ND le3s thrn the method RL with the following .xccptions:

NONE

Recovs.y = 100 ' (Ms€ampl6) / (Amount Spiked); RPD : 100 ' (MS - MSD) / ((MS + MSD) / 2).

MS / MSD spike recovsries and / or o/6RpD may lall outside of laborstcry accopianc€ crileda due lo on€ or more of fi6 follbwing r€asoal3; a) the Gample ls

tt"nloqu*"! eflO confufns signiicant conosnkstons of analyE .elativ; io the amour{ splksd, or b) lhe spiked cample's matix int€rf6r€s wllh the ePik€ recovety.

= not enoudt samd€ lo p€rhm matrix spike and matrix spik€ dupllcate.

= 6naMe concenhtion li ssmplo exce€ds spike amount for soll mabix or axceeds k BPike amount for lvatsr matix or sample diluted due to high metrix or

DHS Certification No. 1644
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