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September 24, 1998

Ms. Eva Chu
Alameda County Health Care Services
Department of Environmental Health

1131 Harbor BaY ParkwaY, Suite 250

Alameda, CA 94502-651'7

Chevron Service Station #9-0290
1802 Webster Street
Alameda, California

Relative Decrease In:
Dissolved Oxygen
Oxidation-Reduction Potential (ORP)

Chevron Products Company
6001 Bollinger Canyon Road
Building L, Room 1l l0
PO Box 6004
San Ramon, CA 94583-0904

Philip R Briggs
Proiect Managcr
Sitc Assessment & Rem€diation
Phone 925 842-9136
Fax 925 842.8370

Dear Ms. Chu:

As noted in the previously sent Third Quarter Groundwater Monitoring report for 1998'-

aut.J S"pt mt"t 3, 1998, bio-parameteis were taken at six of the wells sampled' and this

informationwastobeevaluatedtodeteminetlrepresenceofintrinsicbioremediation
within the hydrocarbon plume at the above noted site'

Theevaluationofindicatotparametersacrossadissolvedcontaminantplumecanbeused
in the demonstration of intrinsic bioremediation' One or more trends observed across a

dissolved plume with increasing contaminant concenration would suggest the potential

occulrence of intrinsic bioremediation'

With increasing BTEX concentrations, the expected trend in indicator parameter

concentrations would be :

&el4urglslcasgln:
Dissolved Iron (Ferrous)
Alkalinity

Nitrate
Sulfate

In the attached charts, only four of the six sampled wells are presented on the X-axis from

ihe up-gradient wells to the down-gradient weils through the contaminant plume The

,"r"iiirri order of the wells is B-13] B-12, B-11 and B-5 through the plume' The sum of the

BTEX results for each well and the indicator bio-parameter anaiytical results for each well

are plotted on the Y-axis to create the plots on the attached charts' The plots are than

evaiuated by observation for apparent trends in the data'
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The dissolved oxygen vs. BTEX plot shows that as the BTEX concentrations are increasing
from wells B-12 to B-11, the dissolved oxygen concentrations are decreasing, which
indicates biological activity is occuning within this rarge of the contaminant plume. The
plume is consuming the dissolved oxygen during the conversion of B'IEX to carbon
dioxide and water. This indicates intrinsic bioremediation is partial occuning at this site.

The ORP vs. BTEX plol indicates that ORP is decreasing with increasing BTEX values.
The expected trend is a decrease in ORP values with increasing BTEX values. Therefbre,
this trend would be a good indicator of the presence ofintrinsic bioremediation at this site.

The nitrate vs. BTEX plot indicates that nitrate is present where BTEX concentrations are
high at well B-11 but are decreasing at well B-12 when the BTEX concentrations are
increasing. What is shown at well B-12 is an expected trend for nitrate in tlle presence of
BTEX and intrinsic bioremediation. The observed nitrate trend through well B-12 and the
BTEX plume suggests t-he intrinsic bioremediation is occuning in this area in the
groundwater while not occurring downgradient of well B-12. This indicates that partial
intrinsic bioremediation is occuning at this site.

I'he sulfate vs. BTEX plol shows that as the BTEX concentrations are increasing from
wells B-12 to B-11, the sulfate concentrations are decreasing, which indicates biological
activity is occurring within this range ofthe contaminant plume. The observed sulfate trend
at the other wells does not indicate that intrinsic bioremediation is occurring, therefore,
only partial intrinsic bioremediation is occr.udng at this site.

The alkalinity vs. BTEX plot indicates that the upgradient waters at this site are low in
alkalinity and the interior plume waters are higher in alkalinity. An increase in alkalinity
across a contaminant plume is a potential indicator ofbioiogic activity. Therefore, the
observed trend for alkalinity is consistent with the occurrence of intrinsic bioremediation in
the ground$'ater at this site.

The dissolved iron (ferrous) vs. BTEX plot indicates that dissolved iron increases with
increasing BTEX values. The expected trend would be an increase in dissolved iron.
Therefore, this trend would be a good indicator of the presence of intrinsis bioremediation
at this site.

The plots ofthe indicator parameters for ORP, alkalinity and dissolved iron vs. total BTEX
for site wells upgradient, within and downgradient ofthe plume indicates the presence of
intrinsic bioremediation occurring in the groundwater plume associated with this site.
While the plots of the indicator parameters for dissoived oxygen, nitrate and sulfate vs.
total BTEX for site wells upgradient, within and downgradient ofthe plume indicates the
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partial presence of intrinsic bioremediation occuning in the groundwater plume associatec
with this site. A trend in four ofthe six indicator parameters is acceptable to indicate that
intrinsic bioremediation is occurring at a site. Therefore, it appears that some intdnsic
bioremediation is occuring at this site, particularly in the area from wells B-12 to B-11

The effect of the intrinsic bioremediation process will be to stabilize the contaminant
plume and reduce the size of the plume as the source area concentrations are teduced.

Ifyou have any questions or comments, call me at (925) 842'9136.

Sincerely,
CHEVRON PRODUCTS COMPANYHEVRO.

/&;
Philip R. Briggs
Site Assessment and Remediation Project Manager

Enclosure

Cc. Mr. Bill Scudder, Chevron
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