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Environmental Health

To Whom it May Concern,

We are pleased to announce that effective April 2, 2007, Cambria Environmental Technology, Inc
(Cambria) was acquired by Conestoga-Rovers & Associates (CRA) and will be conducting all
future work under this new name. Our project managers, business addresses, and telephone
contact numbers will remain the same. Our e-mail addresses change to *****@craworld.com.
Please contact me if you would like to discuss this transition and CRA.

Sincerely,
<
oty
Diane M. Lunflgfist
Vice President .
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Denis L. Brown Shell Oil Products US
HSE — Environmental Services

20945 S. Wilmington Ave.

Jerry Wickham Carson, CA 90810-1039
Alameda County Health Care Services Agency Tel {707) 865 0251
1131 Harbor Bay Parkway, Suite 250 Fax [707) 865 2542
Alameda, California 94502-6577 Email denis.L.brown@shell.com
Re: Shell-branded Service Station

2120 Montana Street

Oakland, California
Incident No. 98995740
ACHCSA Case No. RO-0173

Dear Mr. Wickham:

The attached document is provided for your review and comment. Upon information and belief, I declare, under
penalty of perjury, that the information contained in the attached document is true and correct.

If you have any questions or concerns, please call me at (707) 865-0251.
Sincerely,
W

Denis L. Brown
Project Manager
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May 8, 2007

Mr. Jerry Wickham

Alameda County Health Care Services Agency
1131 Harbor Bay Parkway, Suite 250
Alameda, California 94502-6577

Re: Results of Drawdown Pilot Test
Shell-branded Service Station
2120 Montana Street
Oakland, California
Incident No. 98995740
ACHCSA Case No. RO-0173

Dear Mr. Wickham:

Conestoga-Rovers & Associates, Inc. (CRA) submits the results of drawdown testing performed at the
above-referenced site on behalf of Equilon Enterprises LLC dba Shell Oil Products US (Shell). CRA
acquired Cambria Environmental Technology, Inc. (Cambria) on April 2, 2007. The work described in
this report was performed by Cambria and is referenced as such. Cambria notified the Alameda County
Health Care Services Agency (ACHCSA) of the performance of this test in the February 6, 2007 report
for the site, entitled Groundwater Monitoring and Remediation Report, Fourth Quarter 2006. Cambria
proposed the drawdown test (referred to as a pump test in the February 6, 2007 report) in order to
evaluate potential improvements to the operation of the existing groundwater extraction and treatment
system (GWETS) located on the site. Described below are a summary of the site background and the
basis for the test, as well as results of the test and recommendations for modifying the GWETS based on
test results. The recommendations in this document are essentially those discussed in the March 29,
2007 meeting between ACHCSA, Shell, and Cambria.

SITE LOCATION AND DESCRIPTION

Site Location: This operating Shell-branded service station is located at the Montana Street and
Fruitvale Avenue intersection in Oakland, California (Figures 1 and 2). Commercial properties lie to the
north and east of the site, and residential properties lie to the west. Montana Street, a freeway on-ramp,
and Highway 580 are located south of the site.

Site Lithology and Hydrogeology: The site is underlain by interbedded sandy silt, silty sand, clayey
sand, clay, and sand to the total explored depth of 28 feet below grade (fbg). A narrow sand lens has
been observed at depths between approximately 10 and 15 fbg in each of the borings advanced at the site.
The log for extraction well EW-2 also shows a sand lens deeper, at approximately 25 fbg. These sand
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lenses likely serve as the primary transport pathways for petroleum hydrocarbons in groundwater beneath
the site.

The site elevation is approximately 150 feet above mean sea level. Historically, groundwater depth has
ranged from approximately 10.1 to 14.3 fbg. Groundwater flow direction is predominantly to the south-
southwest, but has varied to the northwest. Groundwater elevation contours which depict the
groundwater flow direction during the Fourth Quarter 2006 monitoring event are illustrated on Figure 2.

Remediation System Background: The GWETS system commenced operation on April 2, 2003. The
initial design did not include an oil-water separator (OWS). Due to the presence of measurable separate-
phase hydrocarbons (SPH) in on-site monitoring wells, Cambria subsequently modified the GWETS
system to include the OWS. Groundwater can be extracted from three extraction wells on-site, EW-1,
EW-2, and TBW-N, but the flow capacity of the OWS is too low to allow pumping at the maximum
combined extraction rate of the three extraction wells. Therefore, extraction must be limited so as not to
overwhelm the OWS. Despite the low extraction rate, the GWETS system has apparently been
successful removing SPH from all wells, and also reducing dissolved petroleum hydrocarbon
concentrations in on-site wells. As of December 27, 2006, a total of approximately 742,807 gallons of
groundwater had been extracted. A total of approximately 21.8 pounds of TPHg, 0.826 pounds of
benzene, and 4.86 pounds of MTBE had been recovered.

As of the Fourth Quarter 2006 monitoring and sampling event (December 18, 2006), no measurable SPH
was present in any of the monitoring or extraction wells associated with the site. The efficiency of the
GWETS could be improved by eliminating the OWS; however, operation of the OWS will continue to be
required if SPH is still present near the site. In July 2004, Cambria measured significant thicknesses of
SPH in wells associated with the site. It was at that time that Cambria performed a five day test to
evaluate enhanced removal of petroleum hydrocarbons and MTBE from the source area. A vacuum was
applied to well MW-1 to enhance the extraction of groundwater. During the test, Cambria measured up
to 0.8 foot (9.6 inches) of SPH in off-site monitoring well MW-2. Flow of the SPH into the well was
apparently induced by drawdown of groundwater that exposed the permeable lens between 15 and 20 fbg
in that well. Cambria’s January 18, 2005 Interim Remediation Report summarizes the July 2004 test
activities.

DRAWDOWN TESTING

Begninning on March 5, 2007, Cambria performed a drawdown test in an effort to observe and recover
any SPH that may still have been present near MW-2. The objective of the test was to pump
groundwater from on-site in an effort to draw down the water level in off-site well MW-2 to try to expose
the sandy unit between 15 and 20 fbg in the well. It is believed that this permeable lens was the pathway
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by which product entered MW-2 when the enhanced pumping was performed in July 2004. In order to
repeat the conditions present during the July 2004 test, Cambria planned to pump groundwater at a
minimum of approximately 4 gallons per minute (gpm) during the test. This was the rate at which
groundwater was extracted from MW-1 during the previous test.

The drawdown test was commenced with pumping only from EW-2 (located closer to MW-2 than well
EW-1) at 4 gpm. In addition to achieving the minimum desired pumping rate, Cambria intended to limit
the drawdown within extraction well EW-2 so as not to expose the deeper permeable lens at a depth of 25
fbg. This was approximately the depth at which the inlet of the pump was set in the well to insure the
maximum drawdown would not be exceeded. Depths to groundwater in MW-2, EW-2, and several other
monitoring and extraction wells at the site were measured at regular intervals during the test. The
groundwater depth was measured at MW-2 to monitor progress toward achieving the test objective. Prior
to the test, Cambria planned that once groundwater was drawn down to a minimum of 15 fbg in MW-2,
pumping would continue for at least an additional 24 hours to verify whether SPH would enter the well
or not. If SPH were not observed in MW-2 after 24 additional hours at the prescribed amount of
drawdown, the test would be stopped. If SPH had been observed in MW-2, pumping was to continue so
that the SPH could be recovered by bailing.

During the test, extracted groundwater was collected in a 6,500-gallon capacity storage tank that had
been placed at the site for temporary storage of water. Once it was verified that no SPH was present on
the water stored in the tank, the water was pumped through the existing treatment system and discharged
to the sanitary sewer under the terms of the existing wastewater discharge permit for the GWETS.

Pumping from extraction well EW-2 was conducted over the entire course of the test, and from extraction
well EW-1 for a shorter period of the test in an effort to draw the water table down to the target level in
MW-2. On March 7, 2007 at approximately 4:00 PM, after approximately 50 hours of groundwater
extraction, the target drawdown level in MW-2 was achieved. The prescribed drawdown was maintained
in MW-2 for an additional 24 hours. Since SPH was not observed in MW-2 by 4:00 PM on March 8,
2007, the test was curtailed and it was determined that no additional mobile SPH exists at or near the site.
Pumping and drawdown data collected during the test is presented in Table 1. A copy of the field data
forms completed during the test is included as Attachment A.

CONCLUSIONS AND RECOMMENDATIONS

Based on the conclusion from the test that mobile SPH is no longer available to be pumped from the on-
site extraction wells, CRA proposes that the OWS be removed from the treatment train of the GWETS.
The OWS will be replaced with an approximately 1,000-gallon capacity transfer tank into which
extracted groundwater will be pumped. The increased capacity of the proposed transfer tank will allow
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hydrocarbons at and near the site. Additionally, the removal of the OWS should improve the reliability of
the system since there should be fewer shutdowns of the system due to high liquid levels inside the OWS.

It was theorized earlier that the existing GWETS has been successful in removing hydrocarbon mass and
reducing the concentrations of dissolved hydrocarbons at and near the site. The rate at which
hydrocarbon mass has been removed by the GWETS has recently approached zero. Should the improved
efficiency of the GWETS without the OWS prove to be no more successful at removing hydrocarbon
mass, CRA will propose to cease operation of the current system. Additionally, CRA is currently
planning to complete performance of soil vapor sampling on properties adjacent to the site and to re-
sample the onsite vapor probes. With the additional soil vapor data, CRA may recommend re-evaluating
the health risks from soil, groundwater, and soil vapor to potential on-site commercial and off-site
residential receptors.

CLOSING

As stated previously, Cambria has been acquired by CRA. CRA will continue to perform work on this
project on behalf of Shell and there are no changes to the project team. CRA looks forward to
ACHCSA'’s approval of the plan proposed in this report. If you have any questions regarding the contents
of this document, please call Ana Friel of CRA at (707) 268-3812.

Sincerely,
Conestoga-Rovers & Associates, Inc.

D Bt

1111am E. Brasher, P.E.
Senior Engineer

Af/ N~

V74 / 7
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f

i /

Ana Friel, P.G.
Associate Geologist
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Figures: 1 - Vicinity Map

2 - Groundwater Contour and Chemical Concentration Map
Tables: 1 — Drawdown Test Data

Attachments: A - Drawdown Test Field Data Forms

cc:  Denis Brown, Shell Oil Products US, 20945 S. Wilmington Ave., Carson, CA 90810

I\Sonoma.Shell\Oakland 2120 Montana\2007 Drawdown Test Report\2007 Drawdown Test Report.doc
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Table 1. Drawdown Test Data - Shell Service Station, 2120 Montana Street, Oakland, CA, Incident #98995740
Date & Elaped Flow Period Vol Measured D Depth to Water from TOC measured in feet SPH
Time Time Totalizer Extracted Flow Rate Well Well Well Well Well Well Present
m/d/yy hh:mm (min) Reading (gal) (gpm) EW-1 EW-2 MW-1 MW-2 MW-3 Mw4 (y/n)
3/5/07 11:15 0 109,907 0 0.0 11.20 10.70 10.60 10.85 11.10 12.60 No
3/5/07 13:45 0 109,907 o] 4.0 11.20 10.70 10.60 10.85 11.10 12.60 No
3/5/07 14:15 30 110,032 126 4.0 14.48 14.75 11.86 11.02 11.14 12.91 No
3/5/07 14:45 60 110,155 123 4.0 16.28 16.92 12.79 11.22 11.14 13.23 No
3/5/07 15:15 90 110,280 125 4.0 15.82 16.60 13.49 11.33 11.13 13.57 No
3/5/07 15:45 120 110,396 116 4.0 16.28 17.04 14.01 11.46 11.13 13.72 No
3/5/07 16:45 180 110,644 248 4.0 17.01 17.88 14.85 - 11.13 14.16 No
3/5/07 17:45 240 110,889 246 4.0 17.59 18.43 15.43 - 11.13 14.54 No
3/5/07 18:45 300 111,124 235 4.0 - 19.156 - - - - No
3/5/07 19:45 360 111,361 236 4.0 - 19.32 - - - - No
3/5/07 20:45 420 111,598 237 4.0 - 19.61 - - - - No
3/5/07 21:45 480 111,833 235 4.0 - 20.05 - - - - No
3/5/07 22:45 540 112,067 234 4.0 - 20.05 - - - - No
3/5/07 23:45 600 112,299 232 3.9 - 20.13 - - - - No
3/6/07 0:45 660 112,532 233 3.9 - 20.35 - - - - No
3/6/07 145 720 112,761 229 38 - 20.40 - - - - No
3/6/07 2:45 780 112,942 181 3.9 - 20.35 - - - - No
3/6/07 3:45 840 113,221 279 38 - 20.55 - - - - No
3/6/07 4.45 900 113,453 231 3.9 - 20.65 - - - - No
3/6/07 5:45 960 113,682 229 3.8 - 20.70 - - - - No
3/6/07 6:45 1020 113,905 224 3.7 . - 21.03 - - - - No
3/6/07 7:45 1080 114,143 238 4.0 20.01 21.08 17.85 - 11.39 17.18 No
3/6/07 8:50 1145 114,385 242 4.0 20.01 21.08 17.85 - 11.39 17.18 No
3/6/07 9:45 1200 114,595 210 3.5 20.03 20.75 17.95 12.98 11.43 17.34 No
3/6/07 10:45 1260 114,817 222 3.7 19.93 20.70 17.98 13.05 11.45 17.42 No
3/6/07 11:45 1320 115,035 218 3.6 19.98 21.03 17.95 13.07 11.48 17.46 No
3/6/07 15:50 1565 115,725 690 5.0 19.30 21.50 17.00 12.90 11.62 16.95 No
3/6/07 16:20 1595 115,886 161 5.0 21.50 21.60 17.45 13.15 11.50 17.30 No
3/6/07 16:50 1625 116,032 146 4.8 21.60 21.60 18.00 13.25 11.50 17.50 No
3/6/07 17:30 1665 116,198 166 43 21.60 21.90 - - - - No
3/6/07 18:30 1725 116,445 247 4.3 21.60 21.95 - - - - No
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Table 1. Drawdown Test Data - Shell Service Station, 2120 Montana Street, Oakland, CA, Incident #98995740
Date & Elaped Flow Period Vol Measured Seemmmeneemmemmee———Depth to Water from TOC measured in feet SPH
Time Time Totalizer Extracted Flow Rate Well Well Well Well Well Well Present

m/d/yy hh:mm {min) Reading (gal) (gpm) EW-1 EW-2 MW-1 MW-2 MW-3 MW-4 (y/n)
3/6/07 19:30 1785 116,740 295 6.6 21.80 22.00 - - - - No
3/6/07 20:30 1845 116,951 212 3.5 21.90 22.04 - - - - No
3/6/07 21:30 1905 117,191 240 3.9 22.01 22,07 - - - - No
3/6/07 22:30 1965 117,436 245 4.0 22.01 22.05 - - - - No
3/6/07 23:30 2025 117,681 245 4.0 22.01 22.00 - - - - No
3/7/07 0:30 2085 117,927 246 4.0 21.64 22.00 - - - - No
3/7/07 1:30 2145 118,168 242 4.0 21.711 22.00 - - - - No
3/7/07 2:30 2205 118,404 236 3.9 21.71 22.10 - - - - No
3/7/07 3:30 2265 118,643 239 4.0 22.00 22,10 - - - - No
3/7/07 4:30 2325 118,884 241 4.0 22.10 2227 - - - - No
3/7/07 5:30 2385 119,122 238 4.0 22.11 22.28 - - - - No
3/7/07 6:30 2445 - - - 2211 22.29 19.23 - 11.65 18.90 No
3/7/07 7:30 2505 - - - 22.11 2228 19.25 - 11.66 18.94 No
3/7/07 8:30 2565 119,827 705 - 2212 22.30 19.26 14.49 11.66 18.98 No
3/7/07 9:30 2625 120,065 238 4.0 22.14 22.29 19.30 14.60 11.67 19.04 No
3/7/07 10:30 2685 120,300 235 4.0 22.33 22.31 19.32 14.60 11.68 19.05 No
3/7/07 11:30 2745 120,527 227 3.7 22.60 22.34 19.34 14.61 11.70 19.06 No
3/7/07 12:30 2805 120,759 232 3.7 - - - - - - No
3/7/07 14:00 2895 121,073 314 37 2214 24.65 19.19 14.61 11.71 18.98 No
3/7/07 15:00 2955 121,348 276 4.6 22.14 24.65 19.55 14.96 11.73 19.10 No
3/7/07 16:00 3015 121,580 232 4.6 2214 24.65 19.60 15.12 11.74 19.11 No
3/7/07 17:00 3075 121,810 231 35 22.14 24.65 19.62 - 11.75 19.13 No
3/7/07 18:30 3135 122,149 339 1.2 2212 24.75 - - - - No
3/7/07 19:30 3195 122,376 227 3.8 22,12 2475 - - - - No
3/7/07 20:30 3255 122,594 219 3.7 22.23 24.70 - - - - No
3/7/07 21:30 3315 122,813 219 3.6 22.55 24.73 - - - - No
3/7/07 22:30 3375 123,030 217 3.6 22.70 2478 - - - - No
3/7/07 23:30 3435 123,247 217 3.6 2272 24.83 - - - - No
3/8/07 0:30 3495 123,456 210 34 22.75 24.85 - - - - No
3/8/07 1:30 3555 123,665 208 4.3 21.77 25.00 - - - - No
3/8/07 2:30 3615 123,874 210 3.5 22.51 25.00 - - - - No
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Table 1. Drawdown Test Data - Shell Service Station, 2120 Montana Street, Oakland, CA, Incident #98995740
Date & Elaped Flow Period Vol Measured S Depth to Water from TOC measured in feet SPH
Time Time Totalizer Extracted Flow Rate Well Well Well Well Well Well Present
m/dlyy hh:mm (min) Reading (gal) (gpm) EW-1 EW-2 MW-1 MW-2 MW-3 MW-4 (y/n)
3/8/07 3:30 3675 124,079 205 3.7 22.30 24.90 - - - - No
3/8/07 4:30 3735 124,284 205 37 23.30 - - - - - No
3/8/07 5:30 3795 124,584 300 3.3 22.21 24.71 19.00 - - - No
3/8/07 6:30 3885 124,675 91 3.3 22.19 24.30 19.01 - 11.83 19.08 No
3/8/07 7:30 3945 124,874 199 33 22.19 23.21 19.00 15.35 11.84 19.06 No
3/8/07 8:30 4005 125,072 199 3.3 22.11 24.47 19.02 15.36 11.85 19.06 No
3/8/07 9:30 4085 125,274 201 33 22.15 24.30 19.04 15.37 11.86 19.08 No
3/8/07 10:30 4125 125,471 198 3.3 21.91 24.50 19.056 15.36 11.86 19.06 No
3/8/07 11:30 4185 125,666 194 33 21.92 24.50 19.00 15.38 11.87 19.03 No
3/8/07 12:30 4245 125,860 194 3.2 21.95 24.45 18.95 15.42 11.88 19.02 No
3/8/07 13:30 4305 126,051 191 3.2 21.97 2450 18.97 15.40 11.88 19.00 No
3/8/07 14:30 4365 126,242 191 3.2 21.95 24.50 18.98 15.38 11.88 18.99 No
3/8/07 15:30 4425 126,436 194 3.2 21.97 24.50 18.99 15.39 11.88 19.00 No
3/8/07 16:00 4455 126,532 96 3.2 21.97 24.51 19.00 15.40 11.89 19.08 No

Abbreviations and Notes:

m/d/yy hh:mm = month/day/year hour:minute

min = time in minutes

gal = gallons

gpm = gallons per minute

Italicized value was not measured. Value is based on previous measurement.
--' = not measured
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Drawdown Test Field Data Forms
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