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INTRODUCTION

This report describes the work performed by MacKinnon
Environmental Consulting (MEC) for Custom Alloy Scrap Sales
(CASS) in Oakland, California since June 1991. The results of
the latest monitor well water sampling and remediation progress
are addressed.

BACKGROUND

Two underground tanks were removed in April, 1990 at the site:

a small gasoline tank and a large (10,000-gallon) diesel tank.

Fuel had impacted the s0il and ground water and required further

investiga il sampies were collected, borings drilled,
(8ix 1 ] ed.) Figure 1 (Appendix A) gives
the location of wells and former gsubsurface tanks. The work is
described in two reports: "Preliminary Subsurface Investigation
for a Metal Recycling Yard in QOakland, California®™ {(Phase I:
June 1920) and “Phase II Subsurface Investigation for a Metal
Recycling Yard in Oakland, California* {(December 1990).

"X‘ ediation of both soil and ground water was recommended and ﬂ"

A trench with two extraction wells was

installed in the side (ITP)} yard in May 1991. This report is
the third Quarterly Monitoring Report issued for the CASS
facility since February 27, 1991.

QUARTERLY SAMPLING

On August 7, 1921 the monitor wells were purged and sampled.
Sampling equipment was carefully decontaminated before initial use
and between each well. Ground water samples were withdrawn from .
the wells by bailers which had been steam cleaned before arriving
at the site. The bailers were scrubbed before each use with a TSP
solution and a bottle brush. They were then rinsed with clean tap
water, rinsed with reagent-grade methanol, and finally, rinsed
with distilled water. A new rope was tied to the end of each
bailer and every effort was made to keep the rope above the water
in the well. As an extra precaution a separate teflon bailer is
assigned to MW5 (the clean well) and the remaining wells were
sampled from "clean to dirty" i.e. as contamination was
anticipated to be low in MW4 it was sampled first and wells with
higher levels of contamination were sampled last..

Ground water was transferred, with minimal agitation, into glass
bottles certified clean by the laboratory doing the analysis. The
bottles for volatile organic analyses were checked to ensure that
air bubbles were not present. Sample containers were immediately
sealed, labeled, and placed on ice. 2All samples were delivered
under chain-of custody procedures.
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RESULTS OF ANALYSES

Water samples were sent to Superior Analytical Laboratory,
Martinez, Califormia. This laboratory is certified by the state
of California for drinking water and hazardous waste testing and
analysis. Samples were analyzed following procedures developed
and verified by the Environmental Protection Agency (EPA) or the
California Department of Health Services (DHS) as follows:

EPA 8015 - Total petroleum hydrocarbons as diesel
EPA 8020/5030 -~ Benzene, toluene, ethylbenzene, and xylene (BTEX)
EPA 5030/8015 - Total petroleum hydrocarbons as gasoline

The analytical results shown in the tables below include both

previocus and recent results. Complete laboratory reports for the
recent tests are attached in Appendix B.

RESULTS FOR GROUND WJ\L'I'ER SAMPLES

TABLE 1
Well @Gagoline Diesel Benzn Toluene Ethylbnzn Xylenes
6/90 mg/L mg/L [=--cmmmm gL mm o m e !
MWLl ND ND 0.4 ND 1.0 0.7
MW3 ND ND 1.8 ND 0.5 ND
Duplicate (MW3) NA NA 1.8 ND 0.5 ND
TG
10/90 MW3 ND 0.27 0.9 ND ND 1.6 ND
MwW4 ND 0.35 0.3 ND ND 0.4 ND
MW5 ND ND ND ND ND ND ND
MwWe 0.22 0.80 4.9 4.6 0.9 4.8 ND
01/91 MW3 ND 0.32 2.1 ND ND ND Na
MW4 ND 0.18 ND ND ND ND ND
MW5 ND 0.05+* ND ND ND ND ND
MWE 1.7 5.3 43.0 6.0 4.3 12.0 Na
05/91 MW3 HA 0.22 3.3 ND ND ND NA
M4 NA 0.08 ND ND ND ND NA
MW5 NA ND ND ND ND ND NA
MW 0.88 5.1 11.0 2.2 2.1 4.8 NA
08/91 (current)
MW3 NAa ND 8.6 ND ND 0.4
M4 NA 0.130 ND ND ND ND
5 NA ND ND ND ND ND
C MWe 120.0 26 12,000 20,00 000
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&) Results for diesel and gasoline are expressed in milligrams per
liter (mg/L). Mg/L is roughly eguivalent to parts per million
(ppm) .

b) BTEX results are expressed in micrograms per liter (ug/L).

c) ND = pot detected NA = not analyzed

d) TOG = Total cil & grease expressed in milligrams per liter

* "Negligible spike on the chromatogram which is not a petroleum
fuel." See report and chromatograph Feb 1991 for more
information.

TABLE 2
Nickel  Chromium Lead Zinc Cadmium

10/90

MW3 ND ND ND ND NA

MW4 ND ND ND ND NA

MW5S ND NA ND ND ND

copper

1/91 MW5 ND ND ND ND ND ND

MWe ND ND ND 0.3 ND 0.3

a) Results are expressed in milligrams per liter (mg/L). Mg/L is
roughly equivalent to parts per million (ppm).
b) ND = not detected NA = not analyzed

The two wells {MW3 and 4) on either side of the diesel tank pit
show moderately low results consistent with the previous sampling:
MW3 levels of diesel have fallen to "non-detect" although benzene
is slightly higher than initial analyses. MW5, the downgradient
well, continues to test "non-detect" (Table 1).

Contamination levels in MWé however have jumped two levels of
magnitude. MW6 is the well in the north end of the property
monitoring the former gasoline tank. The presence of diesel in
the well is also perplexing as the management at CASS report that
this tank never contained diesel.

Gasoline has not been detected in the ground water in any of the
other wells in three previous testings. Previous analyses for
metals (lead, nickel, cadmium and chromium) and cil and grease
have also been "non-detect™ (Table 2). Trace amounts of zinc and
copper were detected in MWé. Gasoline, metals, and oil and grease
are tested on an annmual basis. The next anmal tests will be
reported in January.
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DISCUSSION

The high level of contamination is an anomaly for MwWé in
comparison with previous results. Although the concentration of
gasoline is higher, the presence of diesel is also an anomaly. At
least two water contamination projects list diesel as a
contaminant however in nearby (less than 2 blocks away) projects.
The high baseline of the chromatogram (Appendix B) suggests the 3
diesel has been degraded.

MWe was pumped or bailed thoroughly immediately prior to the two
previous sampling events. The objective of exceeding minimal
purging was to flush out the well in hopes that contamination was
minimal, localized, and could be removed. In August the well was
purged up to cne well volume prior to sampling but was not
overpumped as before. The sampler noted a sheen on the water
suggesting product may have pooled in the well casing. Before
concluding that contamination has increased in the well, we
suggest resampling after pumping over 30 gallons. This will
insure that stagnant water is removed from the well casing.
Results should indicate whether the current high level is
representative of the formation. Wells MW2 and MWl will be
purged of free product at the same time. An 0il recycler will
dispose of the contaminated water.

A new water qguality standard for diesel has been issued by the
EPA. The “suggested no adverse response level" (SNARLs) is 100
ppb over a 10-day period. The 10 days refers to an ingestion
period and thus the California Regional Water Board suggests 10
prh as a more general response level. Although this is the only
standard currently on record for diesel it is a drinking water
concentration and hardly applies to ground water in an industrial
area. No criteria exists for gasoline although action levels have
been established for benzene (5100 ppb), toluene {6300 ppb), and
ethylbenzene (430 ppb). These levels have been designated to
protect fresh and/or salt water life, agriculture and "other"
heneficial uses.

MINI-PUMP TEST

On August 13, 1991 one of the six-inch wells (RW1l) in the trench,
was pumped. The main objective of pumping was to estimate
drawdown and transmissivity and hence gain information on what
type of pump should be used and the discharge volume which can be
sustained for remedial purposes. Generally such tests are run for
a minimum of 24 hours, however we anticipated a problem either in
having the well run dry or disposing of a large volume of
contaminated water. Hence we planned to pump for 3-é hours.

Water storage tanks were smaller than anticipated, however, and
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® o ; - d ]
purmping was terminated after 91 minutes.) Water is being
t

emporarily I8 O 8iTe 1n three 250 gallon tanks.

Our understanding is that CASS is arranging with BAAQCD to recycle
and dispose of the water in their furnace quench pit. If this

L ] does not work, MEC suggests having an oil recycler dispose of the
pumped water. MEC collected a water sample from the pump hose and
another from one of the tanks. Results were in the 1-2 ppm range
(see lab report, Appendix B).

Statlc water levels were measured in wells within a 100-foot
ore pumping began. The fhtrknnqs nf free Droduct
also measured in MWl and MW2Z an

e _feet of product§ This thlckness 1nd1cates that the amount
of free product in MWl has doubled since it was last measured six
months ago.

L] The test was conducted by pumping the well at a constant discharge
of approximately 7 gallons/minute using a jet surface pump.
Discharge was measured 4 times in a 5- gallon bucket and averaged
5 gal/a3 sec (7 gpm) The water level in the pumping well (RW1)
fell only one inch in the first 8 minutes and was depressed by a +
total of .802 feet (9-3/8 inches) by the time the pump was shg;)—-“ﬁj“'
¢ off. Frack ¢s o efeady
otate Eroudocw. ?

Four wells (RW2, MW1l, MW2 and MW3) were used as observation wells
as a check to see if water levels would be affected by pumping
over this short time period. MWl and MW2 are the closest to the
pumping well, however, response in these wells was minimal to

& negligible. Both wells are located approximately 40 feet away
from the pumping well; MWl is on the upgradient side, and MW2 is
(indirectly) downgradient

RW2 (60 feet away) and MW3 (75 feet away), however, both showed
declines in water levels with time. MW3 first registered a change

[} over 1 hour after pumping began; further drawdown of .13 feet
(1.5 in.) was noted almost 5 hours after the pump had been shut
off and at 52 hours the water level had declined to .224 feet (2-
5/8 inches); three weeks later the water level in MW3 measured
.224 feet (registered no change). Similarly, RW2 did not respond
Guring the first hour, but declined 1/2 an inch during the last

& 1/2 hour of pumping; a drop of .146 feet (1-3/4 inches) was
recorded 5 hours after the pump had been turned off and .302 feet
(~3-3/8 inches) after 52 hours. MW3 is approximately upgradient
and RW2 is almost perpendicular to the upgradient direction of
flow, with respect to RWi. It is likely that the response geen in
these two wells, in spite of their distance from RWl, is due to 1)

) lithologic connection (trench gravel in RW2 and probably sand in
MW3) and 2) their approximate upgradient locations.
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Time vs. drawdown graphs were plotted on semilog paper for RW1,
the pumping well, and the observation wells, RW2 and MW3. Both
pumping and recovery were plotted (see Figures 2-5, Appendix A).
Such graphs can yield information on sustainable pumping and
drawdown rates, boundary conditions and recharge. Using the
straight-line recovery graph, the Jaccb's mathematical model was
applied to calculate transmissivity (T) with the following
equation, where Q = discharge and As = drawdown over one log cycle
of time:

T 35Q/As
T = 35(7gpm)/.205 =<1200ft2/day or <9000 gpd/ft

Transmissivity relates to the ease with which water moves through
the entire saturated formation. The formation in this case is a
silty clay (Bay Mud) known to be up to 100 feet thick. If the
Bay Mud is considered to be the "aguifer", the shallow pumping
well would be considered only "partially penetrating" - hence the
actual ability to transmit water may be less than the "total
aquifer* transmissivity calculated above. Even within the
formation transmissivity will vary for sand and clay and hence,
with a heterogeneous lithology, the cone of depression is not
going to have an egquidimensional radius.

In the extraction trench, the cone will be shallow with a large
radius that can extend the length of the trench. The cone will be
steeper with a smaller radius of capture in the natural (clay)
formation. Thus the trench optimizes product

increasing the eEEEEE_Ef"EEE'EEﬁE_ET_EEEEEEEIE§%DL$§Z—E¥ench also
increases INitial vyie (ag long as it is not dewatered) and
allows product to flow into the more permeable area if the water

level is lowered. However ultimately, the trench is constrained
by the transmissivity of the surrounding formation

The recovery graph was used to calculate transmissivity, rather
than the pumping graph as certain factors make the latter less
reliable (such as the short duration of pumping). However, the
change in slope of the pumping graph after 40 minutes may be
significant, suggesting that discharge exceeded recharge. A
steepening of the slope (Figure 2) is commonly interpreted as a
barrier or boundary - in this case the accelerated drawdown
probably indicates the cone of depression reached the boundary of
the trench at that time.

When discharge equals aquifer yield, recovery may be seen as a
mirror image of the pumping-drawdown graph, i.e., the water level
recovers at a similar rate to which it was drawndown. Although
drawdown in RWl was small, recovery was very slow - indicating
discharge exceeded aguifer yield. During initial minutes of both
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pumping and recovery, response is generally rapid and then
proceeds more slowly, but this pattern was not in evidence.

These discrepancies are probably due to the "bathtub" effect
formed by the presence of the more permeable trench. The trench
recharges slowly and can hold approximately 4000 gallons. When
pumping began, instead of the well being quickly dewatered, it had
a ready supply of water entering it from the trench and hence
water levels were slow to decline. When the pump was shut off,
the trench had been partially dewatered and recharge from the clay
sidewalls proceeded very slowly.

Thus, recovery was slow in RW1l (the pumping well) and was not
noted in the observation wells two days later. Response of the
depressed water level in RWl was practically negligible for over
100 minutes. After this time the recovery rate increased slight-
ly, but 8-1/2 hours after the pump was shut off the water level
had only recovered 2 inches {out of the total 9-3/8 inches.).
Forty-eight hours after the end of the test the well had only
recovered 50%. This indicates a low efficiency "agquifer" of low
hydraulic conductivity. The water levels in RW2 and MW3 continued
to decline over the next two days {(3-3/8 and 2-5/8 inches
respectively). By comparison, MW4 and MW5 also dropped slightly
{1/2 and 1-1/2 inches respectively) over a two-week period. It
seems unlikely however that MW4a and MW5 would be affected by 9
inches of drawdown in the pumped well, as they are located
respectively ~150 feet upgradient and ~135 feet (at a angle)
downgradient.

The slow recharge shown by the minimal recovery of the water table
explains how the water levels in the observation wells continued
to decline long after the pump was turned off. The shallow cone
of depression was able to expand as long as the water table was
low around RWl and the observation wells exhibited a time lag in
their response. Theoretically after the time lag, RW2 should
behave similar to RWl with respect to water levels and rates of
decline and recharge; this is because both are located in the
trench and share a common "lithology.™

The decline in water levels could be somewhat misleading or at
least exaggerated however, by other factors. Variables which
could contribute to the lower water levels could be tides,
barometric pressure, or simply the lower recharge that can be
anticipated during the dry season. (Recharge and hence recovery
may be enhanced during the winter rainy season.)

Barometric pressure was obtained for each day between August 12
and 15 from the National Weather Service at Oakland Airport (see
table below). The flutuations in barometric pressure appear to be
negligible during this time period.
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BAROMETRIC PRESSURE DATA

Inches of Mercury
8/12 8am 30.09
8/13 30.07
B/l4 9am 29.94
8/15 Bam 30.07

In conclusion, the test shows the formation can probably only
sustain a low pumping rate: approximately 2 gpm is recommended.
Even at this low discharge it may be possible to lower the water
table sufficiently to alliow product to drain towards the trench to
be removed. A skimmer type pump will be sufficient to maintain
drawdown and remove product. The principal drawback however, is
that the low yield may require many vears to clean-up the ground
water.

REMEDIATION PROGRESS
Ground Water Extraction System

The trench was excavated in late spring to optimize capture for
a ground water extraction system. The trench was elected gver

in 2 and other wells alone partly because MW2 pumped dry
s0 quickly. The trench will intercept product moving with the
ground water from either the former diesel pit or the former
piping. Product will be removed by pumping which will exert a
measure of hydrodynamic control on the water table near the
trench, thus inducing increased flow of hydrocarbons into the
two recovery wells. Surrounding wells will be used to monitor
progress. Unfortunately only a thin layer of product has filled
the trench whereas both MW2 and MWl contain at least three feet
of product. For this reason we propose to pump MWl and Mw2
periodically in addition to the recovery wells.

Meanwhile the pump and piping extraction design has been completed
and the pump and equipment have been purchased. The system has a
skimmer pump to remove free product, but is also capable of
depressing the water table by extracting total fluids. At present
we suggest skimming the free product only. Figure & depicte the
system which includes the following egquipment: a peristaltic pump
and float, 100 feet of extraction hose, three product drums, a
secondary containment steel box, associated plumbing, electrical
hockups and shut-off controls.

CASS is processing a storage permit with the Oakland Fire Dept. as
the owner-builder. The 2ir Board (BAAQMD) will also be notified.
According to the City of QOakland Building Dept., electrical and
plumbing permite are not necessary as long as the system remains
portable, i.e. it should not be "hardwired". We assume the ACHD
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to have accepted the (KTW's) workplan for this project and thus
approved the initial phase.

MEC plans to install the pump and associated hardware this week
using CASS labor. RW1l will be the initial recovery well
however, the system is portable and can be moved and set-up in
any of the other three nearby wells. MEC will train a CASS
enmployee to maintain the extraction system.

At present our efforts are focused on removal of free product

and disposal of the bioremediated soils. Eventually we may need

to consider treating the ground water and pumping total fluids.
Pumping and treatment of dissolved product usually involves -*E
carbon absorption or biotreatment and a permit for disposal to

the sewer. However recently the industry and regulators are
concluding this extremely expensive technology addresses only a
fraction of the procblem and may not be a wise use of resources.

Bj liati (Soils)

S0il removed from the trench has been bicremediated on site. One
hundred cubic vards of scil were sprayed with a liquid compost-
nutrient mixture as the pile was tilled by the on-site crane.
Twenty-five pounds of culture were hydrated in 165 gallons of
water to form the mixture. An egual amount of nutrient enriched
water was also applied. The soil was then covered with Visqueen.
Due to space constraints, CASS could not spread the pile thin, but
the pile was turned on a weekly basis and kept moist.

MEC collected four samples in July, from the middle and lower
layers in different areas of the soil pile, to monitor
bioremediation progress. The four were composited by the lab to
vield two (composite) samples. Compositing reduces costs and
yvields an average contaminant profile. Samples were tested for
diesel and oil and grease (0&G). The laboratory reports are in
Appendix B.

Bioremediation appears to have reduced diesel contamination to
less than 100 ppm although one of the 0&G results was 200 ppm.
These levels are not acceptable to the landfill we originally
proposed but a landfill in Livermore has agreed to receive the
soils providing further analyses are conducted. The soil is being
tested for STLC metals and reactivity, corrosivity and
ignitability in order to haul and dispose soils. Balch Petroleum
will be handling paperwork, transport and all aspects of disposal.
This letter serves to notify Alameda County Health Department
(ACHD) of disposal plans.
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RECOMMENDATIONS

We suggest that three other wells be pumped manually: MWwl, MW2 and
MW6. MWl and MW2 will be purged periodically to remove free
product. Product will be stored in drums in the steel contaipment
box. MWé contains minimal product but we hope to lower
contaminant levels by this measure. MEC will then resample the
well (MW6) after pumping. Product and water will be disposed
through the services of an oil recycler. Product and fluids from
the operation of the extraction system will also need to be

disposed of. We propose to have an oil recycler handle this on a
reqular basis.

We have arranged to have Bates and Bailey Surveyors survey the
recovery wells (as they did with the monitor wells).

el E o R oy X

The next Quarterly Monitoring Report will be submitted in January
1992, At that time the annual tests for gasoline, metals, oil and
grease will be submitted along with the regular guarterly
analyses.
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FIGURE 5: MW3 (observation well)
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Super/'or Precision Analytical, Inc.

B25 Arnotd Drive, Ste. 114 = Martineg, Califorria 94553 = (415] 229-1512 /fax [415] 229-1526

CERTIFICATE OF ANALYSTIS

LABORATORY NO.: 83665 DATE RECEIVED: 08/08/91
CLIENT: Mackinnon Environmental DATE REPORTED: 08/15/91
CLIENT JOB NO.: 3-4TER

Third Quarter

ANALYSIS FOR BENZENE, TOLUENE, ETHYL BENZENE & XYLENES
by EPA SW-846 Methods 5030 and 8020

Concentration(ug/L)

LAB Ethyl
# Sample Identification Benzene Toluene Benzene Xylenes
4 Wwé 12000 20000 2200 12000
ug/L - parts per billion (ppb)

Method Detection Limit in Water: 0.3 ug/L

QAQC Summary:

Daily Standard run at 20ug/L: RPD = <15%
MS/MSD Average Recovery =93 %: Duplicate RPD = <2

Richard Srna, Ph.D.

sty

Laboratory Manager




Superior Precision Analytical, inc.

825 Arnold Drive, Ste. 114« Marunez, California 94553 = {415) 229-1517 /fax (415) 229-1526

CERTIFICATE OF ANALYSTIS

LABORATORY NO.: 83665 DATE RECEIVED: 08/08/91
CLIENT: Mackinnon Environmental DATE REPORTED: 08/15/91

CLIENT JOBR NO.: 3-4TER
Third Quarter

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-846 Method 5030 and 8015

LAB Concentration (mg/L)
# Sample Identification Gasoline Range
4 W6 120
mg/L - parts per million {ppm)

Method Detection Limit for Gasoline in Water: 0.05 mg/L

QAQC Summary:

Daily Standard run at 2mg/L: RPD Gasoline = <15
MS/MSD Average Recovery = 92 %: Duplicate RPD = 0

Richard Srna, Ph.D.

bobe <UD

Laboratory Manager




Superior Precision Analytical, inc

525 Arnald Drive, Ste. 114 = Martinez, California 94553 » [415) 229-1512 7 fax (415) 2291526

CERTIFICATE O F ANALYSTIS

LABORATORY NO.: 83665 DATE RECEIVED:08/08/%81
CLIENT: Mackinnon Environmental DATE REPORTED:08/15/91
CLIENT JOB NO.: 3-4TER

Third Quarter

ANALYSIS FOR BENZENE, TOLUENE, ETHYL BENZENE & XYLENES
by EPA 5W-846 Methods 5030 and 8020

Concentration{ug/L)

LAB ‘ Ethyl
# Sample Identification Benzene Toluene Benzene Xylenes
1 w3 8.6 ND<0O.3 ND<D.3 0.4
2 W4 ND<0.3 ND<0.3 ND<O0.3 ND<0.3
3 W5 ND<(Q.3 ND<(O.3 ND<O.3 ND<(. 3
ug/l. - parts per billien (ppb)

Method Detection Limit in Water: 0.3 ug/L

QAQC Summary:

Daily Standard run at 20ug/L: RPD = <15%
MS/MSD Average Recovery = 83%: Duplicate RPD = <2

Richard Srna, Ph.D.

fofn T U,

Laboratory Manager




Superfc:»r Precision Analytical, Inc.

825 Arnold Drive, Ste. 114« Martinez, California 94553 « [415) 229-1517 /fax (415) 229-1526

CERTIFICATE OF ANALYSIES

LABORATORY NO.: 83665 DATE RECEIVED: 0B/08/91
CLIENT: Mackinnon Environmental DATE REPORTED: 08/15/91
CLIENT JOB NO.: 3-4TER

Third Quarter

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBOMNS
by Modified EPA SW-846 Method 8015

LAB Concentration (mg/L)

# Sample Identification Diesel Range
1 W3 ND<Q.05

2 w4 0.130

3 w5 ND<0.05

4 W6 26

mg/L - parts per million (ppm)

Method Detection Limit for Diesel in Water: 0.05 mg/L
QAQC Summary:
Daily Standard run at 200mg/L: RPD Gasoline = NA

RPD Diesel = 15
MS/MSD Average Recovery = 103/103%: Duplicate RPD = 0

Richard Srna, Ph.D.

Laboratory Manager
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Super/or Precision Analytical, Inc.

825 Arnold Drive, Ste. 114 = Martinez, California 34553 = (415) 229-1512 / fax (415) 229-1526

CERTIFICATE OF ANALYZSTIS

LABORATORY NO.: 834893 DATE RECEIVED: 07/10/91
CLIENT: Mackinnon Environmental DATE REPORTED: 07/18/91
CLIENT JOB NO.: B10-791

Bioremediation

ANALYSIS FOR TOTAL OIL AND GREASE
by Standard Method 5520F

LAB Concentration (mg/Kg)
# Sample Identification 0il & Grease

1 COMP (71,72) 200

2 COMP (73,74) 82

mg/Kg - parts per million (ppm)
Method Detection Limit for 0il1 and Grease in Soil: 50mg/Kg
QAQC Summary: Duplicate RPD : 12

MS/MSD average recovery 76%

Richard Srna, Ph.D.

Fofes /R

Laboratory DIrector




Super/br Precision Analytical, Inc.

825 Arnold Drive, Ste. 114 = Martinez, California 94553 » (415) 229-1512 /fax (415) 229-1526

CERTIFICATE O F ANALYSIS

LABORATORY NO.: 83493 DATE RECEIVED: 07/10/91
CLIENT: Mackinnon Environmental DATE REPORTED: 07/18/91
CLIENT JOB NO.: B10-791

Bioremediation

ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SW-846 Method 8015

LAB Concentration (mg/Kg)
# Sample Identification Diesel Range

1 COMP (71,72) 70

2 COMP (73,74) 42

mg/Kg - parts per million (ppm)
Method Detection Limit for Diesel 1in Soil: 10 mg/Kg
Type of Integration used in Calculating Concentrations of Samples

was the IS-HB Method.

QAQC Summary:

Paily Standard run at 200mg/L: RPD Diesel = 0O
MS/MSD Average Recovery = 88%: Duplicate RPD = 5

Richard Srna, Ph.D.

MW&:A/

Laboratory Manager




.Lab No. Q.E eg—; *

CHAIN OF CUSTODY AND ANALYSIS REQUEST
MACKINNON ENVIRONMENTAL CONSULTING

WALNUT CREEK,

ProJECT MaNAGER Cinda MacKinnon___

415-930-9272

LABORATORY DESTINATION

Ca

S Y /%)Q/w Ly

PROJECT O, RWE -89/ SAMPLER'S NAME Cinda
Bample ID Matrix | TPH Diﬁé[“b TFH il & 8010 Metals Othera Date Containera
8oil/ 1 Gas+BTXE Greape Halogen- (Zn,Cr, Collected NOTES
Water |~ High P ated cd, Fb)
S —
R ! wadeyr Q%—Q-‘\I ambey | Sheen gm ﬁWMA
_TANK Wy \/ >J"" 630 \(/ Wﬂiﬂ/ S pM-aJ)‘b]
[moda iz dsvef,
1 "
-
Relinguished by %itfgg;ﬁ;____“‘H Date/Time Received by NOTES [zwLSIorw F?//D
Organization MEC Organization \P ' A f
Relinquished by +ndiad oA n Date/Time Received by E OL’_- { pumping rellonelgpidat
organization CXFCTSS oz %/S- V025 | organization Rwa )

Lab, Analyeis/Custody
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° S uperior FPrecision Analytical, Inc.

825 Arnold Drive, Ste. 114 = Martinez, California 94553 = (415) 229-1512 / fax (415) 229-1526

®
CERTIFICATE CF ANALYSISES
LABORATORY NO.: 83653 ' DATE RECEIVED: 08/05/9%
—> CLIENT: Mackinnon Environmental DATE REPORTED: 08/08/91
CLIENT JOB NO.: RWE-8%1
ANALYSIS FOR TOTAL PETROLEUM HYDROCARBONS
by Modified EPA SwW-846 Method 8015
® LAB Concentration (mg/L)
# Sampie Identification Diesel Range
i RW1 2.1
2 TANK D.96
®
mg/L -~ parts per million (ppm)
® Method Detection Limit for Diesel in water: 0.05 mg/L
QAQC Summary:
Daily Standard run at 200mg/L: RPD Gascline = NA
RPD Diesel = 14
® MS/MSD Average Reccovery = 140/128%: Duplicate RPD = 9

Richard Srna, Ph.D.
;o

o R i )

Laboratory Manager
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1ab No. B266%
CHAIN OF CUSTODY AND ANALYSIS REQUEST ‘
MACEINNON ENVIRONMENTAL CONSULTING
WALNUT CREEK, CaAa
415-930-9272

PROJECT MANAGER Cinda MacKinnon___ _ LABORATORY DESTINATION itt Pgﬂ:‘,b -

pProgect No. -4 TER SAMPLER 'S NAME (,D_:'nda
Sample ID Matrix H Diesel oil 8010 Meta, Others Date Containere
3> 6 Low/ ; 9@ 0?55; Hazéz/n- Jzﬁ; Collected Ghos NOTES
W D 7 A
3 4 L}Se. sl. clow M4 sl odor
Y, e = Be7-9 | ambeysy sl dOud\%
Ws l ; \} < 2 VoAs g W5 “ elean
Aleo TPl qasolling
W \\/ % N4 - lon .5..\ i I N 4 ..__—} sheen , gdor
IR BRI SRR NP f&w_-_ N :[

o e EN 78
L TR -/ 2 I
A : — e
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i =
\! “mh “____:-_ e [ INIE PN
NEC $leo o
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* - » A T PRI
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- ~S 11 e '
Relinquished by = Comn b Date/Time | Received by %ﬁ} © , d
, — ., 29 ]
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-

Lak.RAnalyeis/Custody





