
 

 

Imagine the result 

Mr. Keith Nowell 
Hazardous Materials Specialist, PG, CHG 
Alameda County Environmental Health 
1131 Harbor Bay Parkway 
Alameda, California 94502  
 
Subject: 

Results of Skimming Test 
Former ARCO Service Station No. 11132 
3201 35th Street 
Oakland, California 94619 
ACEH Site No.: RO0000014 
  
Dear Mr. Nowell:  

ARCADIS U.S., Inc. (ARCADIS) has prepared this letter on behalf of the Atlantic 

Richfield Company, a BP affiliated company (ARCO), for the former ARCO service 

station listed below. 

BP Facility No. ACEH Site No. Location 

11132 RO0000014 3201 35th Street 

Oakland, California 

I declare, to the best of my knowledge at the present time, that the information and/or 

recommendations contained in the attached document are true and correct. If you 

have any questions or comments regarding the content of this report, please contact 

Megan Smoley by telephone at 334.215.4461 ext. 2 or by e-mail at 

Megan.Smoley@arcadis.com. Note new email address. 

 
Sincerely, 

ARCADIS U.S., Inc.  

 
 

 

 

Megan Smoley, P.G.   

Senior Geologist 

Copies:  GeoTracker upload 

ARCADIS U.S., Inc. 

7051 Fain Park Drive, Suite 119 

Montgomery   

Alabama 36117 

Tel 334.215.4461 

www.arcadis.com 

ENVIRONMENT 

Date: 

October 2, 2015 
 

Contact: 

Megan Smoley  

Phone: 

334.215.4461 ext. 2 

Email: 

Megan.Smoley@ 
arcadis.com 
 
Our ref: 

GP09BPNA.C112 
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Imagine the result 

 
Mr. Keith Nowell 
Hazardous Materials Specialist, PG, CHG 
Alameda County Environmental Health 
1131 Harbor Bay Parkway 
Alameda, California 94502  

Subject: 

Results of Skimming Test 
Former ARCO Service Station No. 11132 
3201 35th Street 
Oakland, California 94619 
ACEH Site No.: RO0000014 
 
Dear Mr. Nowell: 

ARCADIS has prepared this letter for the former Atlantic Richfield Company (ARCO) 

service station No. 11132 (the ‘Site’) located at 3201 35th in Oakland, California (the 

‘Site’; Figure 1) to discuss results of the skimming test conducted at on-site 

monitoring well OW-1 on May 7, 2015. This skimming test was conducted as part of 

site investigation activities included in the Work Plan – Additional Site 

Characterization (the ‘work plan’), which was approved by Alameda County 

Environmental Health (ACEH) through email correspondence dated August 19, 2014 

(ARCADIS 2014). 

Objective 

In order to address residual light non-aqueous phase liquid (LNAPL) observed in well 

OW-1, ARCADIS conducted a skimming test to monitor recharge, determine LNAPL 

mobility and conduct a forensic analysis of recovered LNAPL.  

Pre-Field Activities 

Prior to initiating the proposed activities, the site-specific Health and Safety Plan 

(HASP) was updated in accordance with state and federal requirements to address 

hazards associated with the updated scope of work for the Site. 
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Skimming Test 

On May 7, 2015, ARCADIS conducted the skimming test at OW-1 using a peristaltic 

pump. Gauging, pumping and recharge field data are available in Attachment A. 

Prior to the May 7, 2015 skimming test, well OW-1 had not been gauged since the 

November 2012 dual-phase extraction (DPE) and LNAPL removal activities, where 

an LNAPL thickness of 0.99 feet was measured in OW-1. An LNAPL thickness of 

0.25 feet was measured in well OW-1 on May 7, 2015 prior to pumping using an 

oil/water interface probe. After pumping to remove the initial LNAPL column (0.18 

gallons of LNAPL/water mixture), recovery of groundwater and LNAPL was 

monitored on the following schedule: 

 approximately every minute for the first 10 minutes,  

 every two minutes for the next 20 minutes  

 every four minutes for the next 40 minutes  

 every ten minutes until approximately 4 hours after LNAPL removal 

Fluid levels were monitored by ARCADIS field staff, and if necessary, pumping was 

commenced if fluid levels approached 25 percent (%) of the original LNAPL column. 

ARCADIS recommends a minimum of three pumping and recharge cycles to collect 

the data necessary for LNAPL mobility analysis. 

LNAPL Sampling 

The LNAPL/water mixture from OW-1 was pumped in to a 5-gallon bucket. After the 

LNAPL/water mixture was allowed to settle, a syringe was used to collect samples 

for laboratory analysis. The LNAPL was contained in three 40 milliliter (ml) vials and 

shipped to PACE Analytical Services, Inc. of Pittsburgh, Pennsylvania (PACE 

Analytical) for the following analysis: 

 Paraffins, isoparaffins, aromatics, naphthenes, and oledins (PIANO) Analysis by 

High Resolution Gas Chromatography/Flame Ionization Detection (GC/FID) 

Skimming Test Results 

Following removal of the initial LNAPL column, only 0.01 feet of recovery was 

observed over a 4-hour period. After ARCADIS field staff determined fluid levels had 
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stabilized, fluid levels were gauged again on May 8, 2015 to observe any change 

over a 24-hour period. No change in recovery was observed. 

LNAPL is typically discussed in terms of mobility and recoverability. The extent of 

LNAPL mobility (immobile [LNAPL locked in pore spaces], mobile [capable of moving 

laterally and vertically within existing LNAPL body footprint], or migrating [moving 

outside existing LNAPL body footprint – therefore expanding footprint]) is typically 

analyzed through the presence of LNAPL in monitoring wells, LNAPL pore velocity 

calculations (when transmissivity values are available), and a dissolved-phase plume 

stability statistical analysis. If LNAPL is determined to be mobile or migrating, 

recoverability is subsequently analyzed through an LNAPL baildown test, manual 

skimming test, long-term pneumatic skimming test, or a long-term DPE test. 

Based on the available data, which include LNAPL removal activities and a manual 

skimming test, LNAPL is mobile at the pore scale as it has historically accumulated in 

onsite monitoring wells. LNAPL mobility at the pore scale is dependent upon the 

presence of a sufficient driving head and hydraulic gradient; therefore, accumulation 

of LNAPL in monitoring wells is not a stand-alone indicator of LNAPL mobility. Prior 

to the DPE and LNAPL removal conducted in November 2012, OW-1 contained 0.99 

feet of LNAPL. When OW-1 was gauged again in May 2015 prior to the skimming 

test, OW-1 contained approximately 0.25 feet of LNAPL. Following the skimming 

test, approximately 0.01 feet of LNAPL accumulated in OW-1 over a 24-hour time 

period. These results indicate that mobility is decreasing with time. Based on the 

minimal recovery observed following the skimming test, qualitatively, LNAPL at this 

site is not recoverable.  

In conclusion, LNAPL is mobile within the pore scale as it is able to accumulate in 

monitoring wells. LNAPL is qualitatively not recoverable based on observed gauging 

data following LNAPL manual removal events. This indicates that the LNAPL mobility 

is decreasing with time. The migration of LNAPL will be determined following the 

replacement of monitoring well MW-10. Based on the most recent groundwater 

monitoring event conducted on March 27, 2015, LNAPL is not present in 

downgradient monitoring wells MW-1, MW-2, MW-5, MW-8, MW-9 and RW-1. A 

small quantity of LNAPL was detected in MW-10 (0.01 feet), which is consistent with 

prior monitoring events. 
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LNAPL Analytical Results 

An LNAPL sample was collected from OW-1 and submitted to Pace Analytical for 

PIANO analysis. The forensics analysis indicates that the LNAPL consists of 

hydrocarbons with 6 to 11 carbons, has low paraffin content and high percentage of 

aromatics, and is depleted of lighter isoparaffins and benzene, which is indicative of 

a weathered gasoline. Laboratory analytical results are included in Attachment B. 

Conclusions 

If you have any questions or comments regarding the contents of this letter, please 

contact Megan Smoley at 334.215.4461 ext. 2 or by e-mail at 

Megan.Smoley@arcadis.com. 

 
Sincerely, 

ARCADIS U.S., Inc.  

 

 
 
Megan Smoley, P.G. 
Senior Geologist 

Attachments: 

Figure 1 – Site Location Map 
Figure 2 – Site Plan  
 
Attachment A – Skimming Test Field Notes 
Attachment B – LNAPL Laboratory Report 

References: 

ARCADIS U.S., Inc. (ARCADIS). 2014. Work Plan – Additional Site Characterization, 
Former BP Service Station No. 11132, 3201 35th Avenue, Oakland, California 
94619. June 25. 

Copies: 

Electronic Copy to Geotracker 
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CALIFORNIA

REFERENCE: BASE MAP USGS 7.5. MIN. TOPO. QUAD., OAKLAND EAST, CALIFORNIA, 1997.

Approximate Scale: 1 in. = 2000 ft.
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FORMER BP STATION No. 11132

3201 35TH AVENUE

OAKLAND, CALIFORNIA
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Attachment A 

Skimming Test Field Notes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



LNAPL MANUAL SKIMMING LOG

BP 11132 OW-1
5/7/2015 8:30 5/7/2015 15:40
Carl Edwards Overcast/Cool

Well Construction Details

NA 0.01
NA Sch 40 PVC

19.19 Sand
20 39.91
2 8

Initial Test Conditions

17.91 0.25

18.16 0.04

LNAPL Removal Information

Bailer
0.16
0.25

Date
Time

(HH:MM:SS)

Elapsed Time

(min)
Pump (On/Off?)

Depth to LNAPL 

(ft)
Depth to Water (ft) LNAPL Thickness

Percent of 

Initial 

Thickness

Cummulative 

LNAPL Volume 

Removed 

(gallons)

Cummulative 

Water Volume 

Removed 

(gallons)

Observations

05/07/15 11:03:00 AM -- Pretest 17.91 18.16 0.25 -- -- -- Pretest static fluid levels

05/07/15 11:12:00 AM 0.00 on -- -- start test

05/07/15 11:13:00 AM 1.00 on 17.90 17.95 0.05 20%
05/07/15 11:15:00 AM 3.00 on 18.00 18.00 0.00 0% 0.160 0.250
05/07/15 11:16:00 AM 4.00 off 18.00 18.00 0.00 0% 0.160 0.250
05/07/15 11:17:00 AM 5.00 off 17.95 17.95 0.00 0% 0.160 0.250
05/07/15 11:18:00 AM 6.00 off 17.91 17.91 0.00 0% 0.160 0.250
05/07/15 11:19:00 AM 7.00 off 17.91 17.91 0.00 0% 0.160 0.250
05/07/15 11:20:00 AM 8.00 off 17.88 17.88 0.00 0% 0.160 0.250
05/07/15 11:21:00 AM 9.00 off 17.88 17.88 0.00 0% 0.160 0.250
05/07/15 11:22:00 AM 10.00 off 17.88 17.88 0.00 0% 0.160 0.250
05/07/15 11:24:00 AM 12.00 off 17.86 17.86 0.00 0% 0.160 0.250
05/07/15 11:26:00 AM 14.00 off 17.84 17.85 0.01 4% 0.160 0.250
05/07/15 11:28:00 AM 16.00 off 17.84 17.85 0.01 4% 0.160 0.250
05/07/15 11:30:00 AM 18.00 off 17.83 17.84 0.01 4% 0.160 0.250
05/07/15 11:32:00 AM 20.00 off 17.83 17.84 0.01 4% 0.160 0.250
05/07/15 11:34:00 AM 22.00 off 17.83 17.84 0.01 4% 0.160 0.250
05/07/15 11:36:00 AM 24.00 off 17.83 17.84 0.01 4% 0.160 0.250
05/07/15 11:38:00 AM 26.00 off 17.83 17.84 0.01 4% 0.160 0.250
05/07/15 11:40:00 AM 28.00 off 17.83 17.84 0.01 4% 0.160 0.250
05/07/15 11:42:00 AM 30.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 11:46:00 AM 34.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 11:50:00 AM 38.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 11:54:00 AM 42.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 11:56:00 AM 44.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 12:00:00 PM 48.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 12:04:00 PM 52.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 12:08:00 PM 56.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 12:12:00 PM 60.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 12:16:00 PM 64.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 12:20:00 PM 68.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 12:32:00 PM 80.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 12:42:00 PM 90.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 12:52:00 PM 100.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 1:02:00 PM 110.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 1:12:00 PM 120.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 1:22:00 PM 130.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 1:32:00 PM 140.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 1:42:00 PM 150.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 1:52:00 PM 160.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 2:02:00 PM 170.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 2:12:00 PM 180.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 2:22:00 PM 190.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 2:32:00 PM 200.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 2:42:00 PM 210.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 2:52:00 PM 220.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 3:02:00 PM 230.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/07/15 3:12:00 PM 240.00 off 17.82 17.83 0.01 4% 0.160 0.250
05/08/15 7:00:00 PM 1908.00 off 18.09 18.10 0.01 4% 0.160 0.250

Notes:
LNAPL = light non-aqueous phase liquid
NA = not availble
ft = feet
in = inches
gal = gallons
bgs = below ground surface
amsl = above mean sea level

Static Depth to Water (ft) Initial LNAPL Volume in Well (gal)

LNAPL Removal Method/Equipment
Volume of LNAPL Removed (gal)

Ground Surface Elevation (ft amsl) Screen Slot Size (in)
Top of Casing Elevation (ft amsl) screen material/type
Total Well Depth (ft bgs) Filter Pack Type

Site Name Test Well ID
Date and Time In Date and Time Out
Personnel Weather

Volume of Groundwater Removed (gal)

Depth to Top of Screen (ft bgs) Depth to Bottom of Screen (ft bgs)
Well Casing Diameter (in) Borehole Diameter (in)

Static Depth to LNAPL (ft) LNAPL Thickness (ft)
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CPT/UVOST Logs 

 

 



July 31, 2015

formerly ZymaX Forensics

Megan Smoley
Arcadis
7051 Fain Park Drive, Ste. 119
Montgomery, AL 36117

RE: BP11132 – Oakland, CA
Project Number: GP09BPNA.C112

Pace Analytical received 1 sample(s) received on June 1st, 2015 for analysis labeled OW-1-LNAPL. Per
client request, the following analyses were performed:

1. C3-C44 (ASTM 3328)

The sample was performed in house under laboratory number 15730.

Please call the lab at 412-826-4481, or you may email any questions or concerns to
taryn.mancine@pacelabs.com regarding any analytical data reports.

Respectfully submitted,

Taryn Mancine

Taryn Mancine
Project Manager/Scientist
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