WESTERN 1386 EAST BEAMER STREET

WOODLAND CA 95776-6003
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Mr. John Rutherford 2 Ey
Desert Petroleum ) <
P.O. Box 1601

Oxnard, California 93032
(805) 644-6784 FAX (805) 654-0720

Dear Mr. Rutherford:

The following report documents the Third Quarter 2000 collection and certified laboratory analysis
of groundwater samples from eight monitoring wells (MW1, RS2, RS5, RS6, RS7, RS8, RS9 and
RS10), three water recovery/injection wells (R1, R2 and R3) and the receptor trench well (T1)
associated with former Desert Petroleum Station #793. Also included with this report is the
description to complete the receptor trench pump and treat system and the workplan for nutrient
augmentation into wells R1, R2 and R3.

1.0 SITE LOCATION AND DESCRIPTION

Former Desert Petroleum #793 is a non-active service station, located on the northwest corner of
the intersection of Park Boulevard and Hampel Street at 4035 Park Blvd., Qakland, California

(Figure 1). The site is located in projected section 32; T1S; R3IW; MDB&M at an approximate
elevation of 210 feet above mean sea level (Figure 2).

2.0 LOCAL GEOLOGY

2.1 Geomaorphology

The site is located on the western slope of the Berkeley Hills. The Berkeley Hills are a northwest-
southeast trending range within the Coastal Range Province of California. Erosion of the Coastal
Ranges has filled the valleys within and bordering the Coastal Range with sequences of gravels,
silts, sands, and clays.
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2.2 Stratigraphy

2.1.1 Station Property

The native soil from surface to 13 feet below ground surface (BGS) consists of dark brown silty
clay. The dark brown clay is underlain by light brown stiff clay that includes subrounded to
rounded metavolcanic gravel. This clay extends to approximately 23 feet BGS at the northwest
corner of the site. A fine to medium sand, clayey sand, and silty sand underlies the gravel and
clay.

2.1.2 Backyard Sewer Lateral Route
Assessments performed along the sewer lateral as it leaves the site and routes through the
residentual area towards Brighton Avenue show the subsurface to consists of fill from a couple of
inches thick to two feet thick. Beneath the fill is a sequence of clay formations that vary in color
from light brown to dark gray to approximately the 6 foot depth. Silty clay then extends to
approximately the 14-foot depth. Beneath the silty clay is sand with occasional gravel. This sand
is 11 feet thick at RS5 and is underlain by silty clay.

2.1.3 Brighton Avenue
Construction of the receptor trench along the eastern curb area of Brighton Avenue revealed two
separate sequences of lithology. North of the storm drain catch basin the sequence consists of; clay
to the four foot depth, silty clay to the seven foot depth, fine silty sand to the 9 foot depth, medium
sand to the 10 foot depth, silty caly to the 11 % foot depth, gravel to the 12 foot depth underlain by
clay to the 16 foot depth. South of the storm catch basin is a sequence of silty clays and clays to
depth.

3.0 COLLECTION AND ANALYSIS OF GROUNDWATER SAMPLES,
AUGUST 8, 2000

The third quarter sampling occurred on August 8, 2000. Water samples were collected from wells
R1, R2. R3, MWI, RS-2. RS-5, and RS-6 located on-site and RS-7, RS-8, RS-9, RS-10 and T1
located offsite in the backyards and along Brighton Avenue northeast of the site (Figure 3), see
Table 1. Appendix A contains QA/QC, details, methods, procedures, abbreviations, and acronyms
used in sampling and analysis.

3.1 Depth to Water Measurements

Depth to water was measured at each well using a product/water interface probe. Measurements
are referenced to the surveyed elevation at the top of casing at each well. Table 1 shows the
elevation of groundwater with respect to mean sea level for all wells through August 8, 2000.
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3.2 Purging of Monitor Wells

David Pittman Well Purge (DPWP), using a truck mounted vacuum lift pump and one-inch
diameter PVC tubing purged the monitor wells of three volumes of water. The specitfic volume of
water removed from each well is recorded on the well sampling data sheets (Appendix A).

3.3 Collection and Ceriified Analysis of Groundwater Samples

After purging, the wells were allowed to recover to at least 80% of their original well volumes, A
groundwater sample was then collected from each well with a disposable polyethylene bailer and
decanted. with no headspace, into two 40 ml VOA vials containing 0.5 mil HCL acid as a
preservative. North State Environmental Laboratories analyzed all water samples for
concentrations of TPH-G, BTEX, and MTBE using EPA methods 5030/8015M/8020 (Appendix
C). On December 7,1989, this site ceased operation and all fuel was removed. Presence of
MTBE by Method 8020 from the November 24, 1998 sampling was verified with EPA Method
8260. This most recent sampling showed the absence of MTBE in all wells sampled {August 8,
2000). The November 24, 1998 was the first occurrence of MTBE and was associated with the
upgradient wells MW-1 and RS-2. This indicates an upgradient source for the MTBE may exist.
Previous sample results and the February 23. 1999 sample results showed all wells below
laboratory lower detection limits for MTBE using standard methods and the September 1998
samples from all wells were also analyzed for the Fuel Oxygenants using EPA Method 8260. All
wells tested below laboratory lower detection limits.

Fuel Oxygenants (Method 8260) Laboratory Lower Detection Limits
Ethanol 500 ug/L
Methyl-t-Butyl Ether (MTBE) 1 ug/L
Di Isopropyl Ether (DIPE) 5ug/L
Tertiary Butyl Alcohol (TBA) 5 ug/L
Ethyl t Butyl Ether (ETBE) Sug/L
t-Amyl Methyl Ether (TAME) 1 ug/L

Appendix D contains a chart comparing the amount of MTBE found in wells MW1, RS2, RS5,
RS6 and RS7 versus time. This chart indicates two major occurrences of MTBE. the winter of
1996 and the summer of 1999.

3.4 Disposition of Waste Water

The wastewater generated from the purging of the monitor wells during sampling was pumped
through two, in series, activated water carbon units and then to the on-site sanitary sewer
(wastewater discharge permit # 5043550 1). As of August 24, 2000 29,721 gallons of treated
groundwater have been discharged to East Bay Municipal Utility District sewer system, under the
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permit. see Table 2 and Appendix B. Previous purged well water was removed from the site and
transported to a recycling facility, by Evergreen Envirorunental Services.

4.0 RESULTS OF QUARTERLY GROUNDWATER MONITORING

4.1 Groundwarer Gradient and Flow Direction

Figure 4A shows the groundwater elevation gradients and flow direction that were derived {rom the
depth to water measurements of the monitor wells on August 8, 2000. Table 1 with charts shows
the groundwater elevations for the wells during the assessment of this site.

The current flow direction is northwest to west. The hydraulic gradient averages 0.11 feet/linear
foot downgradient from the overexcavated area at the site to 0.125-feet/linear foot downgradient off
site, see Figure 4A. The current flow direction and hydraulic gradient are consistent with previous
determinations by WEGE.

4.2 Results of Certified Analysis of Groundwater Samples

The results of the certified analyses of groundwater samples collected on August 8, 2000 are shown
in Table | and Figure 4B. Copies of the laboratory reports are included as Appendix C of this

report.

TPH-G concentrations in water samples from the eight monitor wells, the receptor trench well and
three recovery wells ranged from a maximum of 100 mg/l at RS8, to 62 and 60 ug/L in wells MW1,
and RS2 respectively. Benzene concentrations ranged from a maximum of 24 mg/L in RS8 to
below the laboratory lower detection limits (0.5 ug/I.) at wells RS2 and R3.

Analysis results for Oxygenant Methyl-t-Butyl Ether (MTBE) was below the laboratory lower
detection limit (0.5 ug/L) in all wells sampled. During the September 16, 1998 all Fuel
Oxveenants: MTBE, Di-isopropyl Ether (DIPE). tertiary Butyl Alcohol (TBA), Ethyl-t-Butyl Ether
(ETBE) and t-Amyl Methyl Ether (TAME) were confirmed with EPA Method 8260. These
analytes were betow laboratory lower detection limits. Figure 4B shows the areal distribution of the
hydrocarbon plume in groundwater as determined from groundwater samples collected from the
monitor wells and from non-certified results from the Soil Probe Surveys.

5.0 WEEKLY PURGEING OF RECEPTOR TRENCH

Commencing on May 4, 2000, weekly pumping of the receptor trench has been performed for
approximately 4 hours per week, see Table 2. During purging the depth to water within the trench
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is lowered an average of one feet. Immediately after purging ceases, the water level in the trench
recovers to its original depth. As of August 24, 2000, 29,721 gallons of contaminated groundwater
have been removed from the trench, processed through two in series activated carbon water scrubs
and discharged to the sanitary sewer. The weekly purging of the receptor trench will continue until
a conduit can be placed along Park Avenue and Brighton Avenue connected the T1 well (receptor
trench} to the treatment compound. . This will allow: the placement of a submersible pump into Tl
that will continuously pump at 2 gpm, removing an estimated 20,000 gallons of contaminated water
weekly. instead of the 700 to 1600 gallons currently being recovered on a weekly bases.

6.0 WEEKLY NUTRIENT AUGMENTATION

Presently there is no nutrient augmentation into any wells associated with this site. Nutrient
augnientation will commence once the enclosed workplan has been approved. The workplan
propeses to mtroduce fifty gallons of nutrient enriched water (consisting of 15 pounds of sodium
hexametaphosphate and 15 pounds of ammonium sulfate) into well R3. Prior to introduction of the
nutrient enriched water, wells R1, R2. R3, RS8. RS9, RS10 and T1 will be field screened for the
presence of dissolved oxygen, reactive phosphorus, sulfate and nitrogen using the Hach DR/2000
Spectrophotometer. Four hours after introduction of the five gallons of nutrients into R3. wells R1.
R2 and R3 will be sampled and field screened for reactive phosphorus, sulfate and nitrogen using
the Hach DR/2000 Spectrophotometer. Thereafter weekly measurements will be obtained from R1,
R2 and T1 and monthly measurements from RS8, RS9 and RS10, see Appendix E — Nutrient
Augmentation Workplan, Appendix F-Scope News Letter, Appendix G-MSDS, and Appendix H —
Hach field procedures.

7.0 SUMMARY

Since the installation and weekly purging of the receptor trench (T1) TPHg concentrations in down
gradient well RS-7 have decreased along with the depth to groundwater, see Table 1 with charts
RS-7. The weekly purging of the receptor trench is limited to a maximium daily discharge of 5
gpm, thus removing approximately 1200 to 2000 gallons per week. Although this does lower the
water level in the trench, after pumping has ceased the water level rebounds to it original pre pump
depth allowing for the gradient migration of TPHg contaminated groundwater to continue,

8.0 RECOMMENDATIONS

s Solicit bids to:
Construct a subsurface 4-inch diameter conduit connecting the receptor trench to the
treatment compound along the curb areas of Brighton and Park Avenues;
Supply electrical power to the treatment compound;
Connect the treatment compound components to the electrical power supply:
And mstall a submersible pump with a no load sensor inte T1 and connect the pump and
discharge line to the treatment compound via the 4-inch diameter conduit;

» Continue the weekly four hour purge of T1 until the above pump system has been installed.
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* Start augmentation of nutrients (sodium hexametaphosphate and ammonium sulfate) into well
R3

* Perform monthly field measurements of dissolved oxygen, phosphate, sulfate and nitrogen at
R1,R2, RS8, RS10, T1 and RS9.

9.0 LIMITATIONS

This report is based upon the following:

A, The observations of field personnel.

B. The resuits of laboratory analyses performed by a state certified laboratory.

C. Referenced documents,

D. Our understanding of the regulations of the State of California, Alameda County and the
City of Oakland.

E. Changes in groundwater conditions can occur due to variations in rainfall, temperature,

local and regional water use, and local construction practices.
F. In addition, variations in the soil and groundwater conditions could exist beyond the points
explored in this investigation.

State Certified Laboratory analytical results are included in this report. This laboratory follows
EPA and State of California approved procedures; however, WEGE is not responsible for errors in
these laboratory results, Western Geo-Engineers is a corporation under California Registered
Geologist #3037 and/or Contractors License #513857. The services performed by Western Geo-
Engineers have been conducted in a manner consistent with the level of care and skill ordinarily
exercised by members of our profession currently practicing under similar conditions in the State of
Caitfornia and the Oakland area. Our work and/or supervision of remediation and/or abatement
operations, active or preliminary, at this site is in no way meant to imply that we are owners or
operators of this site. Known or suspected contamination of soil and/or groundwater must be
reported to the appropriate agencies in a timely manner. No other warranty, expressed or implied,
is made.

Sincerely,

' “-.df.g o ;f{’ -
George Canverse ~ Jack E. Nappn:r ,,
Geologist

cc: Mr.Tom Peacock, Alameda County Health (510) 567-6774
Mr. Leroy Griffin, Oakland Fire Dept.
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TABLE 1

GROUNDWATER ELEVATIONS AND CERTIFIED ANALYTICAL LABAORATAORY RESULTS IFROM WATER SRMPLES

DESERT PETROLEUM,

INC. SITE #793

4035 PARK BOULEVARD, OAKLAND, CALIFORNIA

(All concentrations 1n parts per billion [ug/L,

(AMSL = Above mean sea level)

ID# DATE WELL DEPTH TC| GROUND TPH-G BENZENE | TOLUENE ETHYL- KYLENES MTBE
SAMPLED CASING GROUND WATER BENZENF,

ELEVATION WATER ELEVATION

(FEET AMSL)| (FEET) | (FEET AMSL} (UG/L) (UG/1) (UG/L} (UG/T,) (0G/1) (G /L)
RS-1 12/14/B9 240 24 25 215.75 19000 2600 2700 200 1200
RS-1 12/90 15000 3500 330 170 760
RS-1 2/91 65900 910 200 39 540
RS-1 6791 1600 56| 1B0.GOO 12 26
RS-1 /91 4100 730 7.6 5.1 24
RS-1 12/91 B30D 950 160 71 130
RS-1 11/09/952 10018 17.05 83.13 1700 730 5.6 L6 14
RS-1 04/07/94 100,18 11 87.18 BEQ B4 12 16 110
RS-1 06/19/94 228.15 13.37 214 .78 1400 150 12 5 87
RS-1 09/17/94 228.15 16.23 211 82 316 ip 1.8 2= 3.9
RS-1 031/12/95 228.15 4,66 223 .49 ND ND ND ND ND

DESTROYED BY CVER-EXCAVATION OF UST-DISPENSER AREAS Bf14/95

REPLACED WITH MW-1 9/5/95.
MW-1 10/04/95 232.57 12.38 220.19 ND N ND ND ND
MW-1 12/21/95 212.57 13.40 219.17 < 50 < 0.5 < 0.5 < 0.5 < 0.5 <« 0.5
MW- 1, 03/27/96 232.57 5.53 227.04 < 50 < 0.5 « 0.5 < D.5 < 2 = 50
MW-1 06/11/96 2312.57 .02 223.55 < 50 < 0.5 < 0.5 < 0.5 <« 2 < 50
MW- 1 09/04/96 232.57 11.84 220.73 < 50 < 0.5 < 0.5 < 0.5 < 2 < 5
MU-1 12/11/96 2312.57 12,98 219.59 < 50 < 0.5 0.9 < 0.5 « 1 < D.5
MW-1 2/21/97 232.57 9.50 223.07 < 50 < 0.5 0.9 < 0.5 < 1 < 0.5
MW-1 5/28/97 232.57 11.18 221.39 < 50 3 k] < 0.5 < 1 < 0.5
MW -1 9/2/97 232.57 13.00 219.57 < 50 5 = 0.5 < 0.5 < 1 = 0.5
MW -1 11/24/97 232.57 14.12 218.45 < 50 5 < 0.5 < 0.5 < 1 < 0.5
MW -1 2/25/98 232.57 6.41 226.16 < 50 0.5 < 0.5 < 0.5 < 1 < 0.8
MW - 1 7/8/98 232.57 7.28 225.29 < 50 0.5 0.5 = 0.5 < 1 < 1
MW-1 9/16/98 232.57 10.96 221 61 < B0 0.5 < 0.5 < 0.5 < 1 < 1
MW-1 11/24/98 232.57 12.24 220.33 52 2.3 5.2 < 0.5 5.4 11
MW-1 2/23/99 232.57 7.14 225.4) <« G0 D.5 5 < 0.5 < 1 < .5
M- 1 5/5/99 232.57 7.00 225 .57 < 50 2 0.5 < 0.5 < 1 a
Mu- 1+ B/26/99 229.5 11.41 218.09 <50 4.1 =0.5 < 0.5 < 1 <1
MW- 1 11/1G/99 229.5 13.27 216,23 <50 <05 <0.5 < 0.5 < 1 <0.5
MW-1 2/9/00 229.5 13.76 215 .74 =50 <@.5 <0.5 0.5 < 1 0.5
Mu- 1 6/30/00 229.5 10.63 218 B7 <50 <0.5 <0 5 < 0.5 < 1 < 0.5
MW -1 8/8/00 229.5 11.77 217 .73 62 1 2 <05 2 < 0.5
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TABLE 1

GROUNDWATER ELEVATIONS AND CERTIFIED ANALYTICAL LABAORATAORY RESULTS FROM WATER SAMPLES

DCESERT PETRCLEUM,
4035 PARK BOULEVARD, CAKLAND,

INC. SITE 793

CALTFORNTA

tAll cencentrot lons in parts per biilion [egfL. ppbl)
[AMSL = Above wmean sea lewvel]

1Dk DATE WELL DEPTH TO| GROUND TPH-G BENZENE | TOLUENE ETHYL- XYLENES MTBE
SAMPLED CASING GROUND WATER BENZENE

ELEVATIDON WATER ELEVATION

{FEET BMSL}| (FEET) |{FEET AMSL) (DG/L} {UG/L) {(UG/L) (UG/L) (UG/L} (UG/L)
RS-2 06/19/94 227.19 10.89 216.3 140 g.2 34 4.3 246G
R5-2 03/12/95 227,19 5.26 221.93 ND ND ND ND ND
RS-2 10/04/95 230.43 15.05 215.38 ND ND ND ND ND
R5-2 12/21/95 23G.43 9. 95 220.48 < 50 < 0.5 < 0.5 < 0,5 < 0.5 < 0.5
RS-2 03/27/96 230.43 5.28 224 .15 < 50 < 0.5 < 0.5 < 0.5 < 2 < 50
R5-2 06/11/9¢ 230.42 8.00 222 43 <« 50 1.2 2.8 < 0.5 < 2 < 50
RS-2 0D9/04/96 230.43 9.89 220.54 « 50 < 0.5 < 0.5 < 0.5 < 2 < 5
RS-2 12/11/96 230,43 9.38 222,05 = 50 < 0.5 0.5 < 0.5 < 1 6
RS-2 2/21/97 230,43 5.95 723,47 < 50 < 0.5 < 0.5 « 0.5 < 1 < 0.5
RE-2 5/2B/57 230.43 10.02 220.41 < 50 3 3 < 0.5 < 1 < 0.5
R5-2 0/2/97 230.43 11.46 218.57 = 50 < 0.5 < 0.5 < 0.5 < 1 < 0.5
RS-2 11/24/97 230 .43 10.43 220 < 50 < 0.5 1 < 0.5 3 < 0.5
RS-2 2/25/98 230 .43 31.57 226086 < 5@ <« 0.5 < 0.5 < 0.5 < 1 < 0.5
RS-2 7/8/98 230,43 8,83 221.6 < 50 < 0.5 0.5 < 0.5 < 1 < 1
RS-2 9/16/98 230,43 10.60 219.83 < 50 < 0,5 0.5 < 0.5 < 1 < 1
RS-2 11/24/98 230 43 13.27 217.16 140 2.8 19 2.6 3.3 15
RS-2 2/23/99 230.43 4.06 226.37 < 50 < 0.5 0.5 < 0.5 < 1 « 0.5
RS-2 5/5/99 230.43 7.70 222.73 < 50 0.7 0.5 z 0.5 = 1 3
RS-2¢#+ 8/26/99 227 .19 11.42 215.57 200 15 23 1.7 23 E]
RS-2 11/10/59 227 .19 15,54 2131.45 < 50 <«0.5 <0.5 <0.5 < 1 <0.5
RS-2 2/9/00 227 .19 B.91 218.48 50 <.5 <0.5 <0.5 1 <0.5
RS-2 §/30/00 227.19 9.79 217.6 52 2 <0.5 0.5 < 1 «(.5
RS-2 8/B/00 227.39 10.71 216.64 14 0,5 <0.5 <0.5 < 1 <0.5
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TAELE 1
GROUNDWATER ELEVATIONS AND CERTIFIED ANALYTICAL LABAORATAORY RESULTS FROM WATER SAMPLES

DESERT PETROLEUM,

INC. SITE H793

4035 PARK BOULEVARD, OAKLAND, CALIFORNIA

(All concentraticns in parts per billion [ug/L, ppbl)

{AMSL = Above mean sea level)

N4 DATE WELL DEPTH TO| GROUND TPH-G BEMZENE | TOLUENE | ETHYL- | XYLENES MTBE
SAMPLED CASING GROUND WATER BENZENE

ELEVATION WATER ELEVATION

{FEET AMSL)| (FEET) |{FEET AMSL) (UG/L) {UG/L) (UG/L} (UG/L) (UG/LY {UG/L}
RS-5 12/14/8% 241.26 25,97 215.29 57000 31100 4300 670 3400
RS-S 2/91 FLOATING PRUDUCT
RS-5 6/91 FLOATING PROGUCT
RS-5 9751 FLOATING PRODUCT
RS-5 12/91 FLOATING FRODUCT
RS-5 11/09/92 98.9% 20.73 78.26 50000 €50 4800 1100 15000
RS-5 04/07/94 98 .99 1B.16 80.83 27000 5000 4700 550 2800
RS-5 06/19/94 227,65 18.11 209 .54 20000 2100 5300 470 2500
RS-5 09/17/94 227 65 19.63 208.02 9100 230 340 110 700
KS-5 03/12/95 227,65 14.54 213.11 23000 6400 2000 19000 10000
IRS-5 10/04/95 230 &4 17.53 213.11 16000 420 2100 320 1BGO
R5-5 12/21/95 230.64 17.47 213.17 4B0OD 3500 2200 840 4800 56
RS-5 03/27/%6 230.64 13.51 217 .13 6B000 4900 18000 1700 11600 < 31000
ES-5 06/11/96 230.64 14.25 216 39 66000 6100 20000 2100 12000 < 3000
RS-5 09/04/96 230 64 16.50 214 14 31000 2100 11000 1100 6800 400
RS§-5 12/11/96 23064 15.488 214 .76 85000 7000 21000 1800 8900 570
RS-5 2/21797 230 64 13.76 216.B8|ah 100060 5G00 22000 1700 7300 <0.5
RS-5 5/28/97 230.64 15.77 214.87 52000 4500 19000 2100 10000 <0.5
RS-5 9/2/97 230.64 17.47 213.17 38000 2200 3400 1300 5800 <0.5
RS-5 11/24/597 230.64 18.67 211.97 45000 4000 16000 1900 3700 <0.5
RS-5 2/25/98 230.64 10.53 220.11 160000 2700 311000 5300 2B000 <0.5
RS-5 7/8/98 230.64 13.75 216 89 45000 2B00 12000 2000 B500 <10
RS-5 9/16/98 230 .64 15.480 214 .34 49000 1400 7500 1700 8600 <5
R&-5 11/24/98 230.64 16.64 214 2890060 5300 15000 2B00 13000 <10
AS-5 2/23/99 230.64 12.36 21828 19000 1900 11000 2500 4800 <25
RS-5 5/5/99 230.64 12.78 217.94 78000 2000 10000 3000 15000 540
RS-G*+ 8/26/99 227.61 16.06 211.55 35000 870 4000 1900 83100 <1
RS-5 11/10/95 227.61 17.54 210.07 40000 1000 5600 1800 8100 <0 &
RS-5 2/9/60 227 61 16.31 211.3 46000 1400 6300 2700 11000 <{@.5
R5-5 &£/30/0C 227 .61 15,15 212 .46 37000 B10 5200 2200 9100 <«2.5
RS-5 8/8/00 227 61 16.10 211.51 14000 330 500 1400 6600 <0.5
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TABLE 1

GROUNDWATER ELEVATIONS AND CERTIFIED ANALYTICAL LA
DESERT PETROLEUM,
4035 PARK BOULEVARD, ORKLAND, CALTFORNIA

INC. SITE K793

BAORATACRY RESULTS FROM WATER SAMFPLES

1ALl comcentrations in parts per billion [wgdl, ppkll
(AMSt, = Above mean Eea levell

D4 DATE WELL DEPTH TG| GROUND TPH-G DENZENE | TOLUENE | ETHYL XYLENES MTBE
SAMPLED CASING GRGUND WATER HENZENE
ELEVATION | WATER | ELEVATION
(FEET AMSL)| (FEET) |(FEET AMSL) (UG/L} (UG/L} {UE/L) IUG/L) (UG/L) (UG/L)

RS- 6 12/14/89 240.23 22.52 217.71 11000 1400 1760 160 860

RS- & 2/91 FLONTING PRODUCT

RE-6 6/91 | | 35000 4200 3200 650 3700

RS-6 9/91 FLOATING PRODUCT

RS-6 12/91 64000 3760 2300 730 4100

RS-6 11/09/92 9921 19.43 70,84 19000 1600 710 500 1600

RS-6 04/07/94 9927 14.42 8485 16000 1200 1300 290 1100

RE-§ 06/19/94 227.2z2 14.45 212.77 23000 1300 2200 590 2200

RS-6 09/17/33 237.22 19.52 207.7 24000 630 790 250 1100

RS-6 03/12/95 227.22 .90 218.32 3200 450 13 82 230

RS-6 10/04/95 230 - 17.78 212.44 3700 170 250 38 290

RS-6 12/21/95 230. 23 14.98 215.24 3100 120 kL) 16 150 S8
RS-6 03/27/96 230.32 10.00 220.22 6900 180 4410 79 160 < 300
RS-6 06/11/96 230,22 12.00 218.22 7400 220 150 30 100 <1000
RS- 6 09/04/96 230.22 15 .00 215.22 1400 [T 2.6 7.7 9.2 14
RS-6 12/11/96 230.22 12.36 217.86 1800 39 16 10 18 < 0.5
RS-6 2/21/97 230.22 10.00 220.232 2100 73 85 25 a0 <05
RS-& 5/28/97 230.22 13.56 216 .66 1700 34 12 11 16 < 0.5
RS-6 a/2/97 230.22 16.35 213.87 940 34 71 ] 55 < 0.5
RS-5 11/24/97 231022 15.72 214.5 490 5 £ 1 7 < 0.5
RS-6 2/25/98 230.22 6 .26 223.96 1400 22 a7 5 52 < 0.5
RS-6** 7/8/98 230.22 11.41 21B.81 1500 a1 9 84 2 <10
R5-§ 7/30/98 230.22 <50 <D.5 <05 <0.5 <1

RS- 6 9/16/98 230 22 13.42 216.8 390 23 <0.5 <0.5 <1 1
RS-6 11/24/98 230.22 15.91 214 .31 3400 5.3 <0.5 <0.5 14 <0 5
RE-6 2/23/99 23022 7.00 223.22 1000 3.4 3.2 1.6 7.3 <0.5
R&-6 5/5/99 230.22 10.29 219.93 1100 50 10 80 15 2
RE-6*4* 9/26/9% 227.22 13.72 213.5 630 44 2.5 30 31 <5
RS-6 11/10/99 227 .22 13.9¢ 213.32 1800 2 2 0.9 16 < 6.5
RS-6 2/9/00 227 .22 12.77 214 .45 410 3 ] 4 7 « 0.5
R5-6 6/30/00 227 .22 12. 69 214 .53 BED 7 2 5 ) « 0.5
RS-6 8/8/00 227 22 14.72 Fi2.5 560 2 3 2 3 < 0.5
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TABLE 1

GROUNDWATER ELEVATIONS AND CERTTIFTED ANALYTICAL LABAQRATACORY RESULTS FROM WATER SAMPLES

DESERT PETROLEUM,

INC. SITE #793

4035 PARK BOULEVARD, OAKLAND, CALTIFORNTA

(All esncontrations in parts per billion [ug/L, ppbl)

[AMSI. = Abhove mean asea levell
1D# DATE WELL DEPTH TG | GROUND TPH-G BENZENE | TOLUENE ETEYL- XYLENES MTBE
SAMPLED CASING GROUND WATER BENZENE

ELEVATION WATER ELEVATION

{FEET AMSL}| (FEET) |{(FEET AMSL} (UG/L.) {UG/L) (UG/L} {UG/L) (UG/L) (UG/L}
RS-7 7/90 56000G0 24000 210000 50000 740000
RS-7 2/91 FLOATING PRODUCT
RS-7 6/91 FLOATING PRODUCT
RS-7 9/91 FLOATING PRODUCT
RS-7 12/21 270000 11000 22000 2000 12000
R5-7 11/09/92 67 .88 4.62 63.26 81000 12000 16000 1900 13000
RS-7 04/07/94 67 . BB 4.03 £3.85 74000 16000 16000 1400 8500
RS-7 06/19/94 195 .92 a.067 191.85 B3000 22000 19000 1500 3500
RS-7 09/17/794 155 92 4.05 191.87 270000 13000 15000 2100 1100
RS-7 03/12/9% 195 92 31.72 192.2 15000 5100 560 £1300 3600
RS-7 10/04/95 19% 35 4.03 195.32 96000 14000 14000 1300 7000
RS-7 12/21/95 19%.35 3.95 195 .4 70000 9300 12000 860 5600 210
RS-7 03/27/96 199 315 1.80 195.55 64000 4900 14000 1100 B300 < 3000
RS-7 06/11/96 199 .35 3.79 195.56 65000 12000 17000 1600 9700 <5000
RG-7 09/04/96 19¢.35 31.99 195.36 20000 4%00 2100 670 4400 100
RS-7 12/11/96 199.135 3.78 195.57 17000 4400 75030 570 4600 180
RS-7 2/21/97 13%.135 3.82 195.53 93000 31000 47000 3800 23000 <0.5
RS-7 5/28/97 199,135 3.B2 195.53 52000 12000 8200 2000 11000 <0.5
RS-7 9/2/97 199 15 31.96 195.39 28000 £100 2800 250 3800 <50
RS-7 11/24/97 194 .35 1.76 195.5% 18000 4300 5900 600 2960 <0 5
R5-7 2/25/98 199.135 3.70 195.65 13600 4300 7ion 1100 5BOQO <0.5
RS-7%* 7/8/98 199,35 1.76 195.59 45000 10000 1400 2000 8000 <10
RS-7 7/30/98 199,35 72000 12000 2100 2000 9100
RS-7 9/16/98 199,135 3.83 195.52 5000 6500 160 <2.5 500 <5
RS-7 11/24/98 195 1% 377 195.58 19G00 2100 1100 500 2100 <(.5
RS-7 2/231/99 199,135 3.70 195.65 B3000 6500 9900 1200 7000 <10
RS-7 5/5/99 199 35 388 195.47 47000 7400 4800 1300 7400 540
RS-T##w 8/26/99 195 599 4.16 191 .83 15000 3400 91 950 970 <5
RS-7 11/10/99 195.99 4. .12 191 .87 10009 2900 176 630 1200 <0.5
R5-7 2/5/00 i95.99 3.98 192.01 9400 1400 120 4180 600 <0.5
RS-7 5/3n/00 195.99 4.04 191.95 B200 3300 150 430 540 <D.5
R5-7 a/8/00 195 99 4086 191,93 11000 2300 150 430 520 =0.5
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TABLE 1

GROUNDWATER ELEVATIONS AND CERTIFIED ANALYTTICAL LABAORATAORY RESULTS FROM WATER SAMPLES

DESERT PETROLEUM,

INC SITE #7913

4035 PARK BOULEVARD, OAKLAND, CAILJEORNLIA

(hil conceontvatians in parts per billlon [ug/L, ppbl}
{AMSL = Above mean sea lewvel)

104 DATE WELL DEPTH TO| GROUND TPH-G BENZENE | TOLUENE | ETHYL- | XYLENES MTBE
SAMPLED CASTNG GROUND WATER BENZENE

ELEVATION WATER ELEVATION

(FEET AMSL)| (FEET) |(FEET AMSL) (UG/L) (UG/L} (UG/L) {UG/L} {(UG/L) (UG/L)
RE-g4 s+ 8/26/99 214 67 7.25 207.42 160000 24000 35000 4200 24000 <5
RS-8 11/10/99 214 .67 B.69 205.98 150000 21000 29000 3000 14000 <0.5
RS-8 2/9/00 214.67 7.21 207.44 14000 1900 3200 270 2300 <0 5
RS-8 6/30/00 214.67 3.99 210.60 [ 570 870 150 270 «0.5
RS-B 8/8/00 214.67 7.52 207,15 _——T00000F" 24000 40000 2300 9900 <0 s[*
RE-Q*e B/26/99 195.63 7.46 188 .17 17000 3500 1200 360 1500 ENE
RS-9 11/10/%9 195 63 7.91 197,72 2800 520 52 46 130 <0.5
RS-9 2/9/00 195 .63 6.09 189 54 3400 650 74 64 130 <0.5
RS-9 6/310/00 195 61 6 77 188 .86 3000 600 79 74 120 <0.5
RS-9 8/8/00 195.63 7.12 188.31 4900 500 430 160 530 <0.5
RS-10% %+ 8/26/9% 20B.46 3.76 204 .7 5100 160 340 150 1000 32|+
RS-10 11/10/99 208 .46 3.83 204.63 500 7 2 2 4 0.5
RS5-10C 2/9/00 20B.46 0231 208.15 100 4 3 1 3 <0.5
RS-10 6/30/00C 208 46 2.22 206 .24 €40 5 2 4 2 «D.5
RS-10 a/e/00 20B.46 2 46 206 460 2 2 2 7 <D.5




TABLE 1

GROUNDWATER ELEVATIONS AND CERTIFIED ANALYTICAL LABAORAMATAORY RESULTS FROM WATER SAMPLES

DESERT PETROLEUM,

INC. SITE #793

40315 PARE BOULEVARD, OAKLAND, CALIFORNIA

[All concentrations |n parts per billion [ug/L, ppbi})
|AMEL = Above mean aea level)

1D# DATE WELL DEPTH TO| GROUND TPH-G BENZENE | TOLUENE ETHYL- XYLENES MIBE
SAMPLED CASING GROUND WATER BENZENE
ELEVATION WATER ELEVATION
(FEET AMSL}| (FEET) |({FEET AMSL) {UG/L} (UG/L) {UG/L) (UG/L1) (UG/L} (UG/L}
RECOVERY 3 09/04/96 230,32 9.9D 220.42 <50 <0.5 <0.5 «0.5 <2 <5
RECOVERY 3 12/11/96 230.32 B.18 222.14 <50 <0.5 <0.5 <D.5 <1 5
RECOVERY 13 2/21/87 230.32 6.76 2231 .56 340 a5 59 ] 54 <0.5
RECOVERY 3 5/28/97 230.32 9.9§ 220.34 <50 <0.5 <0.5 0.5 =1 <0.5
RECOVERY 2 9/2/97 230.32 10.86 219.46 <50 4 <0,5 «D. 5 <1 <0.5
RECOVERY 3 11724 /97 230_3z2 11.20 21§.12|not enough water to sample. No sample
RECOVERY 3 2/25/98 230.32 31.42 226.9 <50 <D.5 <0.5 <0.5 <1 <0.5
RECOVERY 3 7/8/98 230.132 878 221 54 140 <0.5 <0.5 4 24 <l
RECOVERY 3 9/16/98 23632 10.38 219.94 <50 <0.5 0.5 0.5 <l <]
RECOVERY 1 11/24 /58 230.32 11.12 219.2|not encugh water to samp No sample
RECOVERY 3 2723799 230.32 31.95 226.37 <50 <0.5 <0.5 <0.5 <1 <0.5%
RECOVERY 1 5/5/9% 230.32 7.58 222 .74 BO 9 <0.5 <0.5 <1 [
RECOVERY 3*++ B/26/9% 227 25 10.76 216.49 <50 2 <0.5 <C .5 ] 1
RECOVERY 3 11/10/99 227.25 11.0% 216.16 140 k) ] 1 11 <0.5
RECOVERY 3 2/9/G0 227.25 8.76 218 .45 <50 2 <0.5 =0.5 <1 <0.5
RECOVERY 3 §/30/00 227.25 5.67 217.58 <50 D.7 <0.5 1 1 <0.5
RECOVERY 3 8/8/00 227 .25 10.44 216 81 72 <0.5 0.5 <0.5 <l <0.5
T 1w 8/26/9%9 195.11 2.44 192.67 40000 7200 5000 950 8160 53
T 1 11/10/99 195.11 2.23 192.848 46000 5600 1600 310 6500 <0.5
T 1 2/9/00 195.11 2.22 1%2.8% 35000 2900 5700 720 6600 «0.5
T 1 65/30/00 195.11 2.22 192,89 10000 3400 3200 950 4600 <5
T 1 B/B/0O 155.11 2.73 192.38 8900 1600 760 260 B70 <5
T 24+ B/26/99 195.3 CAR
T 2 11/10/%59 1953 CAR
T 2 2/9/00 195.3 CAR
T 2 6£/310/00 195.3 CAR
T 2 B/B/00 195 .3 CAR
T 3%+x B/26/99 202 .18 CAR
T 3 11/10/99 202 .38 CAR
T 3 2/9/00 202 .18 CAR
T 3 6/30/00 202.38 CAR
T 3 B8/8/00 202.38 9.80 192 .58
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TABLE 1

GROUNDWATER ELEVATIONS AND CERTIFIED ANALYTICAL LABAORATAORY RESULTS FROM WATER SAMPLES

DESERT PETROI.EUM,

INC. SITE #793

4035 PARK BCULEVARD, OARKLAND, CALIFORNIA

{All concentralLions in parts per biallion [(ug/L, ppb]}
{AMSL = Above mean sea level}

10# DATE WELL DEBRTH TO GROUND TPH-G BENZENE | TOLUENE ETHYL- XYLENES MTRE
SAMPLED CASING GROUND WATER BENZENE
ELEVATION WATER ELEVATION
{FEET AMSL)| (FEET) | (FEET AMSL} (UG/L) {UG/L) (UG/L} {UG/L) (UG/L) (UG/L)
T 4us» B/26/99 197.48 CAR
T 4 11/10/99 197.48 CAR
T 4 2/9/00 197.48 CAR
T 4 6/30/00 197,48 CAR
T 4 8/8/00 197.48 4.77 182,71
LF-1#%%* 8/26/99 226,59 CAR
LF-1 11/10/99 226 .59 CAR
LF-1 2/9/00 226 59 CAR
LF-1 £/30/00 226.59 CAR
LF-1 8/8/00 226 .59 CAR
ND BELOW LABORATORY DETECTION LIMITS
TPH-G TOTAL PETROLEUM HYDROCARRONS AS GASCLINE

* A

ke

MTBE results confirmed by EPA Method B2&0 (GC/MS)

LAB REPORT HAD RS-& AND RS-7 MISLABELED, RESAMPLE ON 7/30/98 CONFIRMED.

WELL CASING ELEVATION SURVEY 8-27-99,

WADE HAMMOND MNo. 6163, BENCH MARK CITY OF OAKLAND K2814
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TABLE 2

WASTEWATER DISHCARGE PERMIT # 5043550 1
FORMER [ #793

4035 FARK BLVD , OAKLAND, CALIFORNIA

WASTEWATER DATE METER NEW GALLONS  ACCUMULATIVE  AVERAGE  EPA METHOD 624 7420
SOURCE ID READING METER DISCHARGED  GALLONS DISCHARGE BEMZENE TOLUENE ETHYL- XYLENES LEAD
IN GALLONS IN GALLONS  BETWEEN DISCHARGED  PER MINUTE BENZENE
#35635668  #47083426 VISITS IN GALLONS uglL ug/L ug/L ug/l. uglL
314110

BAKER TANK 1125000 314110 o] 0 0

BAKER TANK 1726/00 315060/ 40 G40 1 <1 [ = <1 <1 | <50 |
BAKER TANK 112800 321120 1098330 6070 7010 2

BAKER TANK 212100 1102560 4230 11240 1

BAKER TANK 2300 1107482.2 4522 16162 3 =1 | = <1 <t | =50]
BAKER TANK 27100 11074822 i 16162 [1]

BAKER TANK AND 1/aLY SAMPLES | 2/00 1109650 2198 18350 1|EPA METHOD 624 2302
F1 (PSP No.1) 2300 1109720 40 18400 a =1 | = <1 =2 | <5
||-'1 {PSF No. 1) 51400 1110780 1060 16460 o]
[F1 {PSP No. 1) 5112000 1111700 g20 20380 [
[F1 (PSP Na. 1) 5/18/0 1113358 1658 22039 [

F1{PSP No. 1) 8/25/0 1113840 a81 22520 [

F1{PSP ho. 1) 531700 1115111 1271 23701 0

F1 (PSP No. 1) GIG/00 1115823 712 24503 0

F1 (PSP No. 1) BIZBN0 1116203 470 24873 1]

[F1 (PSP No. 1) G/30/00 1116303 10 24983 0|EPA METHOD 624 200.7
[F1.{PSP No. 1) Ti5M00 1116313 10 24893 of =« T = <1 <2 | =2 |
[F1{PSF No. 1) 7300 1117816 1503 28405 ol

[F1 (PSP No. 1) FIRAA00 1118882 1076 27572 0

F1 (PSP MNo. 1) FIZT00 1118852 1 27572 [

F1 (PSP No. 1) BINOD 1120336 1444 28016 [1]

F1 (PSP No. 1) A10/00 1121041 705 28721 0

F1 (PSP No. 1) B7AN 1121041 i] 20721 0

< BELOW LABORATORY LOWER DETECTION LIMITS

ug/L micrograms per liter {parts per billion)

Note  walar maler #47083428 did nol lunction dunng initial test, substilule meter #35635668 used uniil cleaned and tested. Re-installed January 28, 2000
WATER DISCHARGED TO SEWER 15 FROM WEEKLY PURGEING OF T1 AND PURGED WATER FROM 1/4LY SAMPLING
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TABLE 1

GROUNDWATER ELEVATIONS AND ELECTRON ACCE{I0OF

DESERT PETROLELM,

iNC &

ITE #7721

401h PARK BOULEVARD, OAKLAND, CALIFORNIA

RESULTS FROM WATER SAMPLES

[ALL comsentiatinne 'n pacts o million [myil, ppm] uniess otherwise dored)
[AHDE = ﬂ!nvt WmARE sea level|
CRETIFITE LABOEATGHY FESULTE DI ESOLVED IN WATEE
e DATE WELL DEFTH T QRN WITHATE FERRQUS TEHP- e TOTAL CAFERIN METHANE AERORIC GRTHG- FRON LA
EAMPLED | CAS1MI GROUND WATEH IRON ERATURE PETROLEUM |11 oxink HYDROCRRBON | SHOEPHATE an
FLEVAT It HATER FBLEVATION i & FEZ HYDROCARBONS ol Tiis mlﬂ; POd HNEITROGEN
{FEET AMEL I TRET IPEET AMEL] GASOL1INE BACTEELN i1
[Tl MG/ L (M5 L (MG/L} iFl MG/ L} (L |15 Lk crilju LT L
Mg [FELTER) EFLNS) 1141 Fih. 18 A 15 o 0.5 75 4 655 <0, 0%
8/3/98 339.57 11 5% 117 .92 EFH ) B.16 0,13 | «0 00001 in =1 0%
[es-3++= | ITETL 227.39] T E| TR | 0.7 [ 2.7 | n.&s | ®ow [ e.81 | 0,2 [ I | | | ]
| RETEYELD 22738 13 00| 318 aa) | | | | I om [ mm | Timi | um | |
[rE:5%2 | midEras| I37_d1] 16.04 | YT | n.? 1] 1.4 T ne3 | 717 | 7.0 | 15 | 1 | | T ]
| _=izies] 2T k1] A4, 3] 20135 | [ sna | 7% | | w3 |0 noodn | I | al T =05 |
[RE-geee | IETETTED 32713 13.72] Tid.sf 1.3 Th ry | 23 T T [ &we | [T T I | | | ]
| T 221 73] 1400 21008 | I e | &0w | | o3& [0 vooni] [IT] | w1 T+ ]
| | IETELTED 195 _55] 416l 191.03) n1 »77 0.8 [ 137 | maa [ wowr | 1% | | | | | ]
| RETETT | 195 99 [Tl 191 85) | | | | | am | = | i | nm | om ]
|p5-8 | ICEETNLL| FTUNE LT 207 1] 1.4 a ] [ asa T d3 [ &7 | Lhi I I | I | |
| CTEPED| 214 57| 18] 30729 [ | T T I P | | o osn_|o. noooan] £EDn | il [ 5.5 |
[r5=2 | wizéiss] 185 . 63] T 46| ims 11 e d 9 | esu | 73s | wouw | 17 | 1 | | | |
| IEYETEE 185 &3] 7 6L I 03| | |08 | & | | a3= | oooeas | wohee - | T | IO |
| T | ITETFED 108 46] 3.76] 104, 7] e in m | om | os | wes | [ | I | | | 1
| YLD a8 46| 156 | 204 5] - | I a3 | 7.4 | | o3 o ooooat) T | ol I «az |
[EEcoveRy s+ = | a/aeren] 137 6% 11.37] 213. 72 0.4 [] [ [ =33 T "¢ | &% | 6.5 T | | | 1 1
L_®rases| 117 5] 14 18] 213,33 | | | | L _om | wm | m | i | |
[eEcoveRy 2+s¢ T afaeras] 337._28] 13 14] 214 34 ] 0.4 »77 6.8 | o3 | 727 | &65 | 6.1 | | | I | = |
| ETFFED ] 23738 13,33 114, 05] | | | | I om | o= | [ | fm | |
|eEOvERY 3ecc | E/I167nN] 2230 32] 10T FEET | &5 EE] o.% | tens | 75 | sown | 2l 0% ] | [ | I |
RETETI 10,32 3aat| 218 45} | 1 | | | om | mm | m | nm nm |
[T 1 [ aiaerasf 195 10 f 7. 44] 192, 87] 0.8 12 us [ BT | 953 | v.aw | 4n | [ T ]
ETETLL) 194 11§ P | 157 81 | [ 781 | v.=7 | I nix [ o onose] 1 | <l L <08 |
e NEW BELEVATIOM SURVEY milligrams per liter (ppm) HA Nok Analyzed

nm
CAR

NOT MEASURED
CAR PARKED OVER WELL, N0 ACCESS CFU/ML

degrees Fahrenheit

colony Ecrming units per milliliter

below laboratory lower detecticn limils



DP 793

4035 PARK BLVD, OAKLAND, CA
Table 4 Pounds TPHg in soil and in groundwater AUGUST 1999.

Sheet1

| I I I
MASS GROUNDWATER CONTAMINATION AUGUST 1999
PORES 0.3
Square Thickness |Cubic Upper Lower Average con |LITERS  |mg pounds
Feet fieet mg/] m mg/l water TPHg
10520 16 168320 1 0.05 0.525] 1429895 750695 1.66
8650] 16 138400 10 1 55| 1175722 6466470 14.26
2000] 16 32000 40 10 25 271843 6796080 14.98
2550 16 40800| 100 10 55 346600 19063004 4203
750 16 12000 160| 100 130] 101941 13252356 9.2
I
Total Calculated Mass TPHg in Groundwater AUGUST 1999 102.14
MASS BENZENE GROUNDWATER CONTAMINATION AUGUST 1999
assumption: free product contains 287 mg/L of benzene
PORES 0.3
Square Thickness  |[Cubic Upper Lower Averagecon [LITERS  |mg pounds
Feet fieet m jmg/l waler Benzene Benzene
6775 16 108400 0.1 0.0005 0.05025 920869 46274 0.0
7800 16 124800 1 0.1 0.55| 1060188 583104 1.29
2000 16 32000 7.2 I 4.1 271843 1114557 2.46
2000 16 32000 10 1 5.5 271843 1495138 3.30
1200 16 19200 24 10 17 163106 2772801 6.11
Total Calculated Mass Benzene in Groundwater 13.25
Page 2

30




DESERT STATION #793
4035 Park Blvdad.
California
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APPENDIX A

QA/QC METHODS & PROCEDURES WITH WELL SAMPLING DATA SHEETS



APPENDIX A.
METHODS AND PROCEDURES, QA/QC

This Appendix documents the specific methods, procedures, and materials used to collect and
analyze ground water samples.

Gauging and Measuring Monitor Wells.

Prior 1o sampling a well, WEGE personnel obtain two measurements: the depth to ground water
and the product thickness using a battery powered depth to water-product interface probe and or by
using a specially designed bailer. The probe is lowered into the well casing until the instrument
signals that the top of water has been reached. The distance from the top of water 1o the top of
casing is read from the tape calibrated in 0.01 foot intervals for accuracy to 0.01 foot, that is
attached to the probe. The measured distance is subtracted from the established elevation at the top
of casing to determine the elevation of ground water with respect to mean sea level.

The probe is washed with TSP and rinsed in distilled water before cach measurement. WEGE has
designed and built bailers that will collect a sample of the contents of a well to show the exact
thickness of any floating product.

Purging Standing Water from Monitor Wells

If no product is present, WEGE personnel purge the well, This is accomplished by removing
ground water from the well until the water quality parameters (temperature, pH, and conductivity)
stabilize, or until the well is emptied of water. Periodic measurements of ground water
temperature, pH, and conductivity were taken with a Hydac Monitor or other meter and recorded
along with the volume of ground water removed from the well. Purging is done by one or more
methods singularly or in combination. Bailers, pneumatic or electric sample pumps, or vacuum
pump tanks or trucks may be used. The usual amount of water removed is three well volumes. The
water collected during purging is either safely stored onsite for later disposition, transported to an
approved onsite or offsite sewer discharge system, or an approved onsite or offsite treatment
systemn.

Collection of Water Sample for Analysis

The well is allowed to recover after purging and a ground water sample is collected. A fresh bailer
is used to collect enough water for the requirements of the laboratory for the analyses needed or
required. The water samples are decanted from the bailer into the appropriate number and size




containers. These containers are furnished pre-cleaned to exact EPA protocols, with and without
preservatives added, by the analytical laboratory or a chemical supply company. The bottles are
filled. with no headspace, and then capped with plastic caps with teflon liners.

The vials or bottles containing the ground water samples are labeled with site name. station, date,
time. sampler, and analyses to be performed, and documented on a chain of custody form. They
were placed in ziplock bags and stored in a chest cooled to 46C with ice. The preserved samples
are chain of custody delivered to the chosen laboratory.

Analytical Resulits

TPH is the abbreviations used for Total Petroleum Hydrocarbons used by the laboratories for water
and soil analyses. The letter following TPH indicates a particular distinction or grouping for the
results. The letters "g", "d", "k", or "o" indicates gasoline, diesel, kerosene, or oil, respectively, ie.
TPH-d for diesel range TPH.

BTEX or MTBE are acronyms or abbreviations used for Benzene, Toluene, Etll}flbénzene and all of
“the Xylenes (BTEX) and Methy! Tertiary Butyl Ether (MTBE), respectively.

MBTEX is the designation for the combination of the above five compounds.

The less than symbol, <, used with a "parts per value" indicates the lower detection limit for a given
analytical result and the level, if present, of that particular analyte is below or less than that lower
detection limit.

Other abbreviations commonly used are ppm, ppb. mg/Kg, ug/Kg, ml/l and ul/l are parts per
million, parts per billion, milligrams per kilogram, micrograms per kilogram, milliliters per liter,
microliters per liter, respectively.

Chain of Custody Documentation

All water samples that are collected by WEGE and transported to a certified analytical laboratory
are accompanied by chain-of-custody (COC) documentation. This documentation is used to record
the movement and custody of a sample from collection in the field to final analysis and storage.
Samples to be analyzed at the certified Jaboratory were logged on the COC sheet provided by the
laboratory. The same information provided on the sample labels (site name, sample location, date,
time, and analysis to be performed) are also noted on the COC form. Each person relinquishing
custody of the sample set signs the COC form indicating the date and time of the transfer 1o the
recipient. A copy of the COC follows the samples or their extracts throughout the laboratory to aid
the analyst in identifying the samples and to assure analysis within holding times.

Copies of the COC documentation are included with the laboratory results in Appendix B of this
report,




1388 DALY ACAVILA
WOODLAND, CALIFORNIA 95695

GEO-ENGINEERS (916} 668-5300, FAX (916) 6620273
WELL SAMPLING DATA SHEET
. SITE 92 793 DATE g.g¢-co |[TIME /2586
WELL sy SAMPLED BY. #roadias
L
WELL ELEVATION
PRODUCT THICKNESS
' DEPTH TO WATER /77 DI /8. .32
FLUID ELEVATION
BAILER TYPE ﬂ,éwg,«é/e Lox. Ve
PUMP Eend F flman
WELL PURGING RECORD
TIME VOLUME TEMP.| pH COND.
REMOVED Fe XOpo
/2 S2 J Bacler 859 | 22X a4
i20] 3.5/ | 627 215 23
/322 (1 oo WAl 222
() /30f / 70, 4 8.77 122
1306 / 70,/ £.96 L2
|
|
l

FINAL VOLUME PURGED £ 524/

TIME SAMPLED /3202 g

SAMULE ID. e’

SAMPLE CONTAINERS X 50<c ¥2A s

ANALYSIS TO BE RUN —'70//:; BTEX /MIRE

LABORATORY sz

'NOTES: /7 Lu,/eh _Crlear Mo OFoR |

et — [—

——t e

2/




1386 CAS T HiANLEA
WOODLAND, CAIIFORNIA 95695

GEO-ENGINEERS  (916) 688-5300, FAX (916) 662-0273
WELL SAMPLING DATA SHEET
® SITE o» 793 |DATE g¢god |[TIME /3,0
WELL 45 2 [SAMPLED BY. sroadiusp
9]
WELL ELEVATION
PRODUCT THICKNESS
DEPTH TO WATER /2. 7) ik /& YO
FLUID ELEVATION
BAILER TYPE Lisposable [Sx/er
PUMP &ﬂuﬁt’?’ /47’.7‘/’14;\)
WELL PURGING RECORD
TIME VOLUME TEMP., pH COND.
REMOVED Fe X000
/3 7/ S Balen 4‘3\? " £9g ,59\4
131y | Je g/ | 428 | 74 .53
/3 44 (] 7.9 2.1% .53
® /3/8 ) [ 1 ¢gr9 | 745 | .93

l

FINAL VOLUME PURGED /314
TIME SAMPLED /325 4
SAMULE ID. £S 2

SAMPLE CONTAINERS 2 50cc Y98 s
ANALYSIS TO BE RUN P/ 878x /mMrge
LABORATORY WS~ |
NOTES: /77 Sa,/er [ /oA 2 Mg

it ..... PP

————p

24




W‘TERN 00 S0 1 Bl IV
GEO.ENGINEERS WOODLAND, CALIFORNILA 95695

(916) 868-5300, FAX (916) 662-0273

WELL SAMPLING DATA SHEET

o STTE 27 775 |DATE © mop NIME /9,2
WELT. g ¢ |SAMPLED BY. Grondensi
(W]

WELL ELEVATION

PRODUCT THICKNESS

DEPTH TO WATER (6,70 piE 3720

FLUID ELEVATION

BAILER TYPE ﬂo‘}wﬁ'é/e ox el

PUMP é./)ﬂb’j;?' /4']/7/”.4/\)

WELL PURGING RECORD
TIME VOLUME TEMP.; pH COND.
REMOVED Fe X000
1404 / Barler &gt I 286 32
J9/0 1 45 g/ | 450 215 | W30
/Y12 ! LY. 2.2 29
| . Vi d / £y 2 7.0 , 28

FINAL VOLUME PURGED 47 44/

TIME SAMPLED /4/4 4

SAMVLE ID. 55"

SAMPLE CONTAINERS 2 50ce ¥PA s

ANALYSIS TO BE RUN /g 876x /MrRE
LABORATORY sz

NOTES: /°7 Lu,/er C/2aR 57794“0(’, ok

24k,




WTE}QN 1380 DAY DAL
WOODLAND, CAIIFORNIA 95695
GEQ-ENGINEERS (916) 668-5300, FAX (916) 662-0273

WELL SAMPLING DATA SHEET

SITE o2z 793 |DATE % %o (TIME /323

WELL #s¢ [|SAMPLED BY. roadiusap
[

WELL ELEVATION

PRODUCT THICKNESS

DEPTHTOWATER |4 L D78 2YoX

FLUID ELEVATION

BAILER TYPE Lisposable Lx/er

PUM_P ﬁﬂy’rk Af‘f;’»‘um

WELL PURGING RECORD
TIME VOLUME TEMP.| pH COND.
REMOVED Fe XI000
/3RS / Barfer £2S | 6.8 Wi

/333 . 25 L,5;4/ &7 A &, 79 47
/335 !l lez3 2.27 134
/337 / 65 & JO2, K24
/339 / g5/ 715 197
1341 ! £%,7 2.4 Bad

FINAL VOLUME PURGED 2 4/

TIME SAMPLED /395

SAMIULE ID. #5 €

SAMPLE CONTAINERS 2 50<c ¥24

ANAIYSIS TO BE RUN 7’?"/%- BTEX /MIRE

LABORATORY S~z

NOTES: /%7 6y, /er C/ear Some Com

2,




WTERN 1J80 DAL OCASYILN,
GEO-ENGINEERS WOODLAND, CALIFORNIA 95695

(916) 668-5300, FAX (916) 662-0273

WELL SAMPLING DATA SHEET

® STTE 27793 |DATE 3 % oo [IME /25
WELL Rss [SAMPLED BY. Seondery
W

WELL ELEVATION
PRODUCYT THICKNESS
DEPTH TO WATER Yod& Vil 700
FLUID ELEVATION
BAILER TYPE  2.ssxéle Srres
PUIVLP &A’Viéf /5?, f?‘m,xw
WELL PURGING RECORD
TIME YVOLUME TEMP.| pH COND.
REMOVED Fe Xi000
/23] J Barlen s§g.Y || 204 , 75
(233 g/ 1622 257 5/
/2 35 | 53,5 y 2221 5

FINAL VOLUME PURGED J 44!

TIME SAMPLED /2 ¥/ 4

SAMVLE ID. £S 7>

SAMPLE CONTAINERS 2~ 70 VO s

ANALYSIS TO BE RUN 7P/4q 87Ex /Mrgs
LABORATORY As~ _ °

NOTES: /77 £, /ex c/.,y{',,, Zgss Oelon

[P

.

2/,




"'J:fﬂ:’ =
G.EO ENGINEERS

1380 OAS T DCANMER
WOODLAND, CALIFORNLA 95695
(916) 668-5300, FAX (916) 662-0273

WELL SAMPLING DATA SHEET % 7%

SITE po 993

DATE <.%-0p |TIME

/7YY

WELL 25 5 SAMPLED BY. [)’Ra/ﬁ/wﬂﬂ
C

WELL ELEVATION

PRODUCT THICKNESS

DEPTH TO WATER bsa DB /5

FLUID ELEVATION

BAILER TYPE  Joidle Beler

PUMP Eerndd /) fmans
WELL PURGING RECORD
TIME VOLUME | TEMP.| pH COND.
REMOVED Fe X000
/7Y 7 / Bafen &%/ | LY . 3&
/¥e - I g/ | 437 £.89 2
/SO f 633 £-58 *:2£
/5 / 3. £.92 34
(
FINAL VOLUME PURGED 5//4"/

TIME SAMPLED /59

SAMI'LE ID. £S5 &

SAMPLE CONTAINERS & 50c< ¥2A s

ANALYSIS TO BE RUN "P/rq BIEx fmrer

LABORATORY ASA

NOTES: /7 ta, /er

(/enr

/I/JZM& |

24
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1386 BAST

WELL SAMPLING DATA SHEET

SITE o2 793 |DATE %<.0p [TIME /a/S

WELL 59  |SAMPLED BY. Feoadirs
|9

WOODLAND, CALIFORNIA 95695
GEOQ-ENGINEERS (916) 668-5300, FAX (916) 662-0273

WELL ELEVATION

PRODUCT THICKNESS

DEPTH TO WATER 7 32 Pk 14.29

FLUID ELEVATION

BAILER TYPE ﬂ,j;,msxé/e Lo /e

PUMP Eand o flmen

WELL PURGING RECORD
TIME VOLUME TEMP.| pH COND.
REMOVED Fe X000

/278 [ Barfen 79 | 728 2]
/Rl - 3 o/ | 64 2 £.715 .23
/223 1 z&s &.55 23
1225 ! £4.% £8s5 | .23

FINAL VOLUME PURGED 5 44/
TIME SAMPLED /22> 4

SAMILE ID. As 7

SAMPLE CONTAINERS % 50cc Y24 s

ANALYSIS TO BE RUN 77’//6; lEx /mygeE

LABORATORY S~

'NOTES: /7 Lu /e Cleag o/

2,
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% E GEO-ENGINEERS

b O L el

ALl

WOODLAND, CALIFORNIA 95695
(916) 668-5300, FAX (916) 662-0273

WELL SAMPLING DATA SHEET

SITE 0P8 793 DATE g BID TIME s 5
WELL e< ;2 |SAMPLED BY. [fgoﬁ/xjﬁ{;
WELL ELEVATION
PRODUCT THICKNESS
DEPTH TO WATER 2% D78 7.2D
FLUID ELEVATION
BAILER TYPE ﬂz;}ws/‘é/e Lo Ve
PUMP Eaved /o man
WELL PURGING RECORD
TIME VOLUME TEMP.| pH COND.
REMOVED Fe X000
/LD / Barlen 899 | 7.3%% I
1209 3 o4/ 62.9 7, 06 ]
(204 [ 43,1 £42 | 1
/A O8 { 6219 é- 93 i
?
[
|
FINAL VOLUME PURGED S 44/
TIME SAMPLED /27
SAMI'LE ID. s/
SAMPLE CONTAINERS < Y0ee VO 5
ANALYSIS TO BE RUN 7/ 876X /mres
LABORATORY WSz~
NOTES: /77 Su,/er  StEined Sme /61

A,




1380 DAL DEANICHA
WOODLAND, CALIFORNIA 95695

GEO-ENGINEERS (916) 668-5300, FAX (916) 6620273
WELL SAMPLING DATA SHEET
. SITE g0 793 |DATE ¢ $00 [TIME /y;5
WELL 4y SAMPLED BY. froadirs
[
WELL ELEVATION
PRODUCT THICKNESS
DEPTH TO WATER 7925  pr&  /E.A
FLUID ELEVATION
BAILER TYPE  Lussble Lrrer
PUIVI_P yﬂf/luz?/ /0.'7‘7‘/41.4;-.)
WELL PURGING RECORD
TIME VOLUME TEMP.! pH - | COND.
REMOVED Fe X000
19/ / Basfer 5.9 || 720 .37
]38 /2 g/ | 44/ | 707 37
1919 / £2.9 267 .32
. 1424 / V). 202 237
|
|
(
\

FINAL VOLUME PURGED /Y 44/
TIME SAMPLED /#22_ 7
SAMYVLE ID. &/

SAMPLE CONTAINERS =, 70ce V20 5
ANALYSIS TO BE RUN 7P#g 878X /MR
LABORATORY sz

NOTES: /77 £, /er  A-an &LM_—

- 4 s e [

e

2,



R - e

1360 HAS§ DAL
WOODLAND, CALIFORNIA 955695
(916) 668-5300, FAX (916) 662-0273

GEC-ENGINEERS

WELL SAMPLING DATA SHEET

SITE g» 993 |DATE g.g-oo [TIME ,347
WELL g |SAMPLED BY. groadiuss
|9

WELL ELEVATION

PRODUCT THICKNESS

DEPTH TO WATER 131.5¢ D78 /5. %
'FLUID ELEVATION

BAILER TYPE Lisposable Lx/er

PUMP Oavid o {lmans
| WELL PURGING RECORD
TIME VOLUME | TEMP.| pH COND.
REMOVED Fe X000
/343 / Barlen 64.6 | £8% R 74
/351 - /2 94/ | £6. 6 200 o7
/353 1l 1827 7 /2 L Y3
/355 / s 9 210 -4

|
|
(
|

FINAL VOLUME PURGED 19 54/
TIME SAMPLED ,35€ 4
SAMILE ID. £ =2

'SAMPLE CONTAINERS < 50<c Y94 s
ANALYSIS TO BE RUN 774e 876x /mrre
LABORATORY WSz

NOTES: /7 L, Jer Clemsn smb‘j_aﬁg__

24,



et s

ALY A@IT, S
VLT

WELL SAMPLING DATA SHEET

GEO-ENGINEERS

1388 EAST BEAMER
WOQDIAND, CALIFORNILA 25695
(916) 668-3300, FAX (916) 652-0273

SITE 00 753

DATE &Lgw?’

TIME

WELL 43

SAMPLED BY. rrosdins
&

WELL ELEVATION

PRODUCT THICKNESS

DEPTH TO WATER

1094

- A

FLUID ELEVATION

BAILER TYPE  Diupseile Leles

PUMP G 2 fTrary
WELL PURGING RECORD
TIME VOLUME | TEMP.| pH COND.
REMOVED /1_—0 )(,focc
74927 L20% £29 233 A2
/423 [ 2/ | £33 245 A4
193] /Tl g7 | 230 /.
/933 / I 2.7 | 2% 7
]
) ]
IR
[
|
FINAL VOLUME PURGED 3 54/
TIME SAMPLED . ¢75 v

SAMILE ID. £#%

SAMPLE CONTAI_NERS ’?7/?’0:¢ von s

ANALYSIS TO BE RUN 'rP//Ua BIEX /MR

LABORATORY WS~

NOTES: /77 5, /er  clrar

AZa //’//.aﬁ‘

-

24,



. A L AN
> WOMODLANL), CALLFURKINIA Y5695
?W GEQ-ENGINEERS (9168) 668-5300, FAX (916) 662-0273

WELL SAMPLING DATA SHEET

SITE 00 773 |DATE g-/é-00  [TIME /23¢
WELL 77  |SAMPLED BY. frosdurs
v

WELL ELEVATION

PRODUCT THICKNESS

DEPTH TO WATER 73 U843
FLUID ELEVATION

BAILER TYPE Jpureidle Beier

PUMP Lecid /o Timan
WELL PURGING RECORD
TIME VOLUME § TEMP pH COND.
REMOVED F XiOoes
1237 / Bailer l §%1 | 701 s 1Y

/d YA 24 5;/ * £5.1 7.49 24

|

||
|
[ |

FINAL VOLUME PURGED 2% 44/

TIME SAMPLED  /2%2 v

SAMI'LE ID. 77

SAMPLE CONTAINERS = 70c< ¥2A s

ANALYSIS TO BE RUN "?"/fq BTEX /MIRE
LABORATORY _ASK

NOTES: /7 fu,/er _lear Some I

24,



G’ North State Environmental Analytical Laboratory

Chain of Custody / Request for Analysis

90 South Spruce Avenue, Suite W, South San Francisco, CA 94080 Lab Job No.: Page_ of
Phone: (650) 266-4563 Fax: (650) 266-4560
Client: .7f . Report to: g/ ¢ G & Phone: ¢ 2. ¢4 T 3ad) Turnaround Time
Mailing Address: . Billing to: ) Fax —3o.mgi-ar2 73
ﬂ{/" ‘ :;A o o_ ‘.,t'h"' : 7L PO# / Billing Reference: Date: 5}' P L)
S LA s :
i med CA 15T Sampler: /5ccn /o -,
Project / Site Address: Analysis [ % / )
LS AN /jut < ,:"/ "j{--:f’f Requested 1{,\ },{;’
Sample ID Sample | Container Pres. Sam pli_ng Q U\\?s \3\\ Comments / Hazards
Type No. / Type Date / Time A
S ) oo | 2eas \Hee P, 207 1
b4 \ | I \ /424
Al \ \ /T
&5 | -
AR /A0
AT it
/008 /A
PEE | /24,
LGRS j /25
A5 7 f { 2271 |
Ao ! | 209 |
7/ i , J IRy
Relinquished by:/p/}_.f A ;’( ;! Date:og (-}c! [Oﬁime: ;L - ';Meceived by: =) /) /,‘A_/ Lab Comments
Relinquished by: s Date: ' Time: Received by: “-—” XU/
Date: Received by: L

Relinqui‘by:

Tim‘

@




APPENDIX B.

RECEPTGR TRENCH WEEKLY PURGING FIELD NOTES



Tragte! i

FOHRMUA DESERT £ TROUE T S DI 793

ADAL TPARK W VD)
CrARAANDL CALTEDIRNIA 14602
WALTE WATT 1R TISCHARGL PEIME NUMDL I 402,305%) 1

VASTE WATTH PHE TREATMENT SEDIMENT SETTLIFK LARK AND 2 1M 5ERIES CARBONM WATER SCRUH UNITS
PEAK HCH IR Y INSCHARGE 2 GPM DAILY 2HAG CGALTONS

REASON FOR SITE WISiT_ €] A@ﬂ/i{ﬂﬁj‘/ﬁé .

FRENCHWELL 11 ] [ReNcnwE T2 TRINCIHWELL T3 TREHCHWELL 14
TIME P DIW it TEMP COND (205) DiwW pH 1EMP_ [COND Pl DWW P TEMP JCOND [E05) 1w pH TEMD COND
DUPTH YO WATER : DEPTINTO WATER

WELL  DTw TiME DWW TIME WELL  DTW TIME otw TIME
MW 159
15y — RS0
LENN i
RSH iz
R57 3
5

9 ? - v .y

K - H v . s B ) - ~ - .- ~ . - g - i -
COMMENTS .....u.j;fzz4f£/2f‘- (4 S WA Y. //:-‘fr 2 %/"-mﬂ / / For Rute //{f’-u CALfns S (-4‘/.‘4:1-4 ol A /"'.".’-Mé[r‘. AR

4 i
Iy /
. WASTEWATER
—_— - . T
ELEGTRIC METER . wienmerer__ 2/ 4 /.fid 2 INFLUENT _EFFLUENT
TIME
tchoss FFlucnT 720 dlae :
sampLE( AL Ao K s A SITE MOMITORED BY _/:)'f_ e M 2L Conduchwuly
¥ Temperatues
g PID
WATER TREATMENT
e

T1FLOW RATE ___ GALLONSS MINUTES GALLONS PURGLD EaA PRESSURE WATER CARBONS 41 PSI B2 PSl,
T2 FLOWRAIE e GALLONSS MINUTES GALLONS PURGED

FILTER INSPECTION AND COMMENTS_ "=

WATER PHASE CARBON UNITS INSPECTION COMMINTS /1\/: el ({'J Lo LA

CONDITION OF COMPOUND COMMENTS A,
Acceplionce of waler phase carbon unats onty o complelndy arxled with water yas __ho - return to carbon inanalacture
Acceplance of water phase carbon urits oy f pH o8 1853 than B 5 and conlainers are m goosd condition yes . no-telun lo carbap manafaciure



FORMER DFESERT PMETROLCUM SETE O 793

AGSH PARK OLVD

Qrkl AND, CALIFORMA 24602 T
WASTL WATER DISCHAIRGE PTHRME NUMIER .;(M'I bl

WASTE WATER PRETREATMENT, SEDIMENT SETTLING TANK AND 2 IN SERICS CARIICN WATLR SCRUD UNITS

PEAK HOURLY DISCHARGE 2 GI'M, DALY 28R0 1ALL QNS
Ao . AL . ;
DATE L~ ,é‘:ﬁ) 0 REASON FOR SITE VST CAR [’U"—" FQ‘-’}}J/H/{
TREHCH WELL T4 "] [fRERChWELL 712 TRENCH WERLL 13 TRERCH WELL T4
TIME PID DTW pH TEMP  JConD PIiD DIW pit TEMP__ [COND. PID OTW pi TEMP __ [COND PiD W pit TEMP COND
.
DEPTINTO WATLR DEPTH TO WATER

WELL W 11RAF: DIw TIME WELL  DTw UIME DIW TIME

MW RS9 ]

R52 R510

RSE "1

R&6 nz2

57 117 ]

1150 —

> i - Y ol 3 /. f . A
COMMENTS AN / A A / / e ﬂz 7;_;( H Aﬁ ? /g‘u"‘" il e /’ ’// ¢
—— / e WASTEWATER
CLECTRIC METER____ ™ e WATER METGR_ /,1 AN S WWFLUENT  EFFLUENT
TIME
e pH

SAMIMAY . . STE MONIFORED BY ___ /:Jff' Fid //f' ) Conducity
Tempe:alume
no

WATEIRR TREATMLNT

T2 TLOwW RATT

11 FLOW RATE L GALLONS, _ MINUTES GALONS PURGED__ PRESSURL WATER CARHONS 11 pSLupz__

_ GALLONSI MINUTES GALLONS DURGH_

FIRTER INSPECTION AND COMMENTS

WATER PHASE CARION UNITS INSPECTION COMMI.'NIS{;)___‘_:_1_1‘_s‘-/r'j"f,',d/-”cﬂn,f A T ,3_‘./‘,1}“ el eamlh )
: S ’

CONDTION D) COMPORMECOMMENIS &, F ¢ oo

Acceplance of waler phase calbon urvts only o complelety ftooded wilh waler yes o - relun ta carhon manulaciuee
Acceplance of water phasa carbon unds anly il pH s kess 1han 8 5 and conlamers are In good conddian yES no - relurn 1o carbon manulaclure




FORMER DESERT PETROLCUM SITE OF 793

A035 PARK BLVID
OAXIAND, CALIFQHMNIA 94602

WASTE WATER DISCHARGE PIRME NUMDC IR 5043550 |

WASTL WATER PRUTREATMUNT, SEDIMENT SETTLING TANK AND 2 1IN SERIES CARDON WATER SCRUB UNITS

REASONTOR SITE WiSIT M/éiﬂ

FEAK MOURLY DISCHARGE 2 GPM,

DAIE 7"(3'0—0

DAILY 288 GALLONS

TRENCHWELL 11 TRENCIHWELL 72 TRENCHWELL T TRENCHWELL 74
TME|PiD oW [pii TEMPE  [COND (i) oTW _ JpH TEMP _ |COND. PID DIW___ JpH itMP.__ [ConD PiD DIW__ JpH TEMP COND
13% o
- A ARy J
1) 7] FAVIA b 2 1] r
}f v LT 7 [V Fi =
A V71T 1/ i . I/ 1
X
DEPTH TO WATER DEPTH TO WATER
WELL  DIW_ TIME OIW  TIME WELL  BIw  TIME  DIW_ TIME
MW RS9
A5z R510 —
R5S R
56 Rz
RSy |72
RS
Uunts ¥ /
COMMENTS CA'RA"N Ml fd/“'/ﬂ’q"i‘_’_ 9_/ -
— WASTEWATER
ELECTRIC METER . watrmeier_LC7 T 6 INFLUENT  EFFLUENT
. s TINE
pH
SAMILE | a&éa,u,,, KML_K___ L ST MORITEHE 1) 1Y /@ﬂdﬂg’_ﬂ _ . Conduciwaly
Tempeiatue
PID
WATER TREATME NI
TVOLOWRATE S' r;AlI.(JNS-’____“_[“_MINUII',:; GALLONS PURGLD_ ) PRESSURE WATER CARNONS tn___é_é__nm_ w_ Pt

B2 HLOWIAIL GALEONSE__ MINUTL S

FALTEHONGEPE CHON AND COMMENTS

WATLIT PHASE CARBON LUNN S INSPLCTION COMMETS

CONDITIOH OF COMPOUND COMMINTS C 6AM

GALLONS PURGETY,

oL

Acceptante of waler phase carbon unils only If completely Hooded with waler yas
Acceptance ol water phase Carbon umls only if pH 18 less than @ 3 and conlainers ase i youd candiion _yes

a0 - relurn lo cartion manufaclure

—_NO - retuin g carbon manmnilaciure




@ ® ®
" -

FORMER DESERT PELTROLCUM SITE GP 793

4035 PARK BLVD

{AK1 ANKY, CALILORNIA DABOZ

WASLTE WATE R DISCHARGE PLRMIT HUMIMI? 5043550 1

WASTE WATES PRETREATMUNT. SCDIMENT SCTTLING TANK AND 2 IN SERIES CARMON WATER SCRUB UNITS
PEAK HOURL Y DISCHARGE 2 GPM, DARLY 2RBO CALLONS

B W il

REASON FOR SITE VISIT a/g_gﬁ

TRENCHWELIL Tt TRENCH WELL T2 ) TRENCH WELL T3 TRENCH WELL T4
TIME R0 DTw pH TEMP CONG PID orw ptt TEMP COND PID oTW pt TEMP COND PID oTw pH TEMP COND
oz 2.2 —_— ‘;J- ] '
FLLE S Tr A .
Pl yrad
[ FAN
DEPTH TOWATER DEPTH TQ WATLR
WEIL  DTW  [IME DTW TIME Wil TIME DIW TIME
wwe  [J7o3]F RS9 CNEIVLY-
52 .Y RS0 -
_;".6 1T 11 |
RELLE L WOV . i
RN, I8 I U I ] . -
7.4 - -
COMMI'NT S I - -
WASTEWATER
WATER METER /"/ggql INFLUENT EFFLUENT
TIME
— f pH
SAMPLL( SITF MOMITORED i3Y LA 2N 7 Conduchyity
Temperatura
PID
WATLR TREATMENT
T1 FLOW RATE: ,EGALLDNSJ ! mutes GALLONS PURGED {//{"‘WQ_S PRESSURE WATEH CARNONS #1__ = ? _I'si 2 NS

12 FLOW RALE ___ GALLONST MINUTE S GALLONS PURGED

FILTE I INSELCTION AND COMMENTS i

WATER PIHASE CARBON UNITS INSPECTION COMMENTS W/OA/

CONDHION OF COMPOUND COMMENTS, CM AL
Acceptance of wales phase carbon urls only if completely llodied with waler yes  _ __ no-reluin in cathon mantachee
Acceplance ol waler phase carban units anly if pHIs lrss than 8 5 and Contaners ane iy good condiion _ yas  _ M -iglum ig earbon maradaciure



)

FORMITRDUSURT P TROGUE BRI P a0

A0S PARKE DI VD

UAKLAND CALIL DRMA 94607

WASTE WATTIR DISCHARGL I'EHRMET MUMEE T 5041050 1

WASTE WATT R PRUTREATRURT SEDMENT SUYTIRIG FARE AR 2 B8 SERIES CARDBON WAL SCRUBURKI S

P1AK HOHIRL Y DISCHARGE 2 GIPM DALY 2RI AL TORS
-

UML___Z:&Z:&D___M_ HEASON FOR SITE wmﬂ;&_{é_}_y_g%_&ﬁj/wﬁﬂ

TRENCHWELL 11 TRENCHWELL 12 TRENCIUWELL T3 TRENCIWELL T4
TIME. i) orw_ g TEMP 0, P oIw plé TEMP?. JCOND, PID DTW pii Temir — JConD PID 07w pit TEMP COND
/32 FRE 2.5 PEI PN Ky IS
{750 EW K] : . 76 {4/ ¥y

r il il 4
DEPEH TO WATER GEPTIH TOWATER

WELL  0TW TIME oTwW TIME WELL  OTw TIME DIW_ TIME
M1 thalZl & ons s &l
RE7F | ? v 50 A‘( i
HS5 r; ?‘, 1 7401
RE6 I 112 7!
nst e 0% .05 112,55 i3 9.8%
IR e 24 N

commens _ O;v(é_/c’d&z;ﬁ;_/_ W Ll X4 e 7 Time mesBinT s (?‘{/ > fn}puf:/;\ 7;2%

WASTEWATER

ELECTRIC METER_ e WATER METER INFLUENT _ EFFLLENT

TIME
pH

SAMIPLE( _ — N ) SNEMONTORTO6Y ___ L S R Hon iR il . L Conductly
Temperaturo
PG

WATER TREATMCRT

T1FILOWRAE _f GALLONS! /_M|NUII,S GALLONS PURGED __ _ PRESSURE WATER CARBONS #1__ » SI_PSI_ H2 _Ps,

T2 FLOWRATE . GALLONSY MINUTLS GALLONSPURGED

FILTER ANSPECION AND COMMENTS, T a

WATER PHASE CARBON UMITS INSTECTION COMMECNIT S 0/ E

CONDINON OF COMPOUND COMMENTS _ _.“(/MA-' e

»
Acceplance of waler phase carbon ursls only 4 complelely Aanded with water yes N -« redurn (o Ca1ban manlaciure
Acceplance of waler phase carbon umts only il pH s jess 1han B 5 and contaners are in good condian yes N0 - relien 1o carlson manujaciure

e TV s ey chce 7 atireeny @ ?’”J'E'd'ﬂfffif;&s /R ,5 4"*7”"/ 7Ae “"‘ﬁ



— LE:’&D TECH:

“BILLTO: ESTELA 6(‘0

LD

SERVICE TECH:

1)y (F

VI POR JOB#: 5
DATE: f/
TIME: 27370

JOB SITE: 7;5 ERT /? 722 /f ¢ A7/  SPECIALINST:

203" fafe Bl

SOAE Y= LACEcASH

@’/Pﬁzﬁﬁ)

7
SITE CONTACT: ( éf‘é’f‘ £ ( CnVEZS E

D30 — ééﬁ-- 5 300

PHONE#:
PGR.#:
TIME: PROCEED TO OTHER JOB 1) SERVICE
LOADING TO QOYES QONO 0 PICK-UP ///
YARD QUT SITE NAME ELIVERY S( ZO -
R 706 Y
ArRIvAL _ ) O CITY QREWORK ¥ /
DEPART g: / “'):_ JOB# 0 WARRANTY
~ END TIME 1.« ¢S5 ~ g4 SAMPLE
ADSORBERS SERVICED SERIAL NUMBERS CARBON USED “ LoT#s
QTY o A QrY
. QTY____ vsC 120 QTY
“ } QTY—— PV 35 50 - Qry
QTY.... OTHER: i QTY OTHER: .
CONTAINERS US "LEFT ONSITE SHIPPING INFORMATION:
Q1Y QO YES ONO PROFILE NO.:
QTY TOTE BINS BILL OF LADING #;\
QTY ROLL-OFFS MANIFEST DOC.#: \\
QTY OTHER:
SAMPLE ANALYTICAL: EQUIPMENT RE
EPA 8015-TPH VM/XM TCLP | RENTAL COMPANY:
EPA 8010/3020 EPA §240 TOTALS RELEASE NO.:
QTHER: PHONE #: \
SERVICE TECH COMMENTS:
CUSTOMER COMMENTS:

p—

s

DATE:

CUSTOMER SIGNATURE:

‘HITE . CUSTOMER  + YELLOW - CLSTOMER szR\'lr:fPlNK -SERVICE -+ GOLD - SALES



FORMER DESERT PCTROLEUM SITE DI 793

4035 PARK BEVI)

QAKEAND, CALIFDRNIA 602

WASTF WATCR OISCHARGE PERMIT NUMBCR 4043550 1

WALTE WATLH PIRE TREATMENT, STDIMERT SETTUING TAMR AMG 2 1N SERIES CARBON WATER SCRUB UNITS

i

PLAK OUHN Y ISCHARGE: 2 GPM, DALY Z8M) AT ONS
" _I
DATE 5’— SHC)Z/ REASON FOR SITE WISI1 Mc (f @ ; 't,__ A j’jffﬂf”
TRENCHWELL T1 TRENCITWELL 12 TRENCHWELL 13 TRERCIHTWELL T4
TIME 0 DWW i TEMP |COMD PID DTW pH TEMP _ [COND ) DIW oH TEMP  [COND PID OTW pH TEMP COND
Iz AT ] Z.-&Y P S5
s CAHK
i3 3 «3A, 3._ ral X r_ﬁﬁ
DEPTH TO WATER DEPTH TO WATER
WELL  DTW  TIME Dtw TIME WELL  OTw TIME DIW TIME
W1 /Y AW (] 1.2 1] 438123173
RS2 e Ir R510 FIN-.1 [
55 - R1 1427 ravo
RSG £ [TH] Vi A f o
ns7 LRIV 13 fodé .
HsH -
R —

COMMENTS fe._czﬁ-/{_’c,c_ﬂ__uew M}lﬁ)&“gﬂvl 7‘_~ Cl s £ 750&_&!_?043 r{;{oz‘\ 0/0/(/;;[’7: ~ Mew 0/;&—”"\ %"}/ 'i‘é’f;ﬂ‘

—_—
ELECTRIC METER ‘ WATER MCTER_./[MJ,.}Q__M_
SAMILLL _ B . SITE MORTORED B3Y 7%4{;{

WATER TREATMENI '

T1FLOWRATE _‘fum.ousr_ ,‘_MINUTI:S GMLONSPUNGED PRESSURE WATER CARBONS u:__{f».{' (28

V2 FLOWRAIE . GALLONS _____MINUTFS GALLONMS PURGLD,
———

FILTER INSPECTION AN} COMMENTS

WATLR PHASE CARHON UNITS INSPECTION COMMENTS 0/{

COMDITION OF COMIMOUND (‘.OMMI?NIS_‘,,ﬁ__C::/fM A

Acceplance ol waler phase carkyon smils only il completely Houded witl waler_ 2& yes o .relurnda catbion manutaciee
Acceptance ol water phiase carbon unis onty il plis less than B 5 aid containeds are w1 good candibon _ _yes  _ ___ na-ielun o carbon manulaci) e

WASTEWATER
INFLUENT  EFFLUECNT
TIME
pH
Conduchivity
tTemperature
MO




FORMER DESERT PEIROLLUM SITE GP 793

4035 PARK BLVD
CHRL AND, CALITORNIA 34607
WAL WATER DISCIAIRGE PLRMIT MUMUE I 5042550 1

WASTL WATFR PIRECTREATMENT . SCDIMENT SETTLING TANK AND 2 IN SERIES CARION WATER SCRUND UNITS
PCAK HOURL Y DISCHARGE 2 GIPM,

DAILY 2880 (341 § ONS

.
M1 ) . i
oalE_ 3[/4/947__ mi REASON FOR SITE vist_Fy 7A 04 + £ Fm
e b AAT w7:-. REAICNy "
TRENGHWELL 11 TRENCIWELL 72 TRENCIIWELL T3 TRENCITWELL T4
TWE |FiD W o1 TEmP TChNG | [P G TEMP__ JcomD i) oIw . Tph TEmr  [COND iy otw_ ol TEMP CONG
133 .15 2 [ 2-5% L 77 Y77
DEPTH TO WATER DEPTH TD WATER
WELL TME  DTW  TIME WELL  DTW  TIME DTW  TIME
M T R55 7
52 yF7e RS0 2
H55 _tug nt >
RS{i Fu g 2 D
RS’ _‘J (AN
CET i’ @1 i
| - T
COMMENTS e R —
—_ WASTEWATER
CEGIRICMETER WATEH mu:um//,zxd /_ —— INFLUEMT £ FLUENT
L2 40 0 e
f T
e
SAMITE . e SITC MONIT ORI D Iy _____{edﬂéﬁ’ﬁ o Conductvy
Yemperahine
(o
WATLIR TREATME NI
1111 OW HATI 5:‘.AllﬂNEuvh},,,M!mHEt; GALLONS URGED PHESSURE WATE 1t CARDONS B1_ # f,r‘su, #2__ b
12 TLOW RATL L GALLONSL_ MINUIES GALLONS PURGE LY
FH.TFR INSPECTION AND COMMENTS ™

WATER PHASE CARBON UNITS INSPECTION COMMLNTS oK

Clenns

Acceptance of wale: phase carbon units only i complelety flaixiet wilh waler, yes ____ np-rehrnta carbon mamlfachse

Acceplance of wates phase carbon unis nnly if pH 5 le3s than A & arxl containers are i good condition ¥os

CONTRTON OF COMPOUND COMMENTS

_._No - 1elen fo carban manulacture



. R
¥ . .

it

FORMER BESERT PLIROLEUM ST DM 793

A5 D ARK (3t VY
OAKEANL), CALIFORNIA 04602
WASTE WATER DISCHARGE PLHMIT MUMBER 5043550 1

WASTE WATLR PRETREATMENT, SEDIMENT SEETTLHIG 1ANK AND 21N SERIES CARBON WATER SCRUB UNITS
PEAK HOUILY INSCHARGE 2 GI'M DAILY IRAO AL ONS

DATE_._?I_‘__.'.( .Z::CO:D, ~ HEASON FOR SITE VSN _tfg_ﬁﬂ e,c.:ri f;ﬂl_l_u[f;’.#ﬁﬁ’ e

TREHCH AL T TRENCAWLIL 12 TRENCH WELL 13 TRENCITWILL 74
Tt [Pl oW Jpi TEMP Tt [ oW i TEMI JCOND FiD oW ot TEMP JCOND FiD oW g TP EONG
i3 2.é1
S ~f] -
- - (._—-, 'K a4
DEPTH TOWATER DCEPTH TOWATER
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North State Environmental Laboratory CA ELAP# 1753
. 90 South Spruce Avenue, Suite V » South San Francisco, CA 94080 + (650) 266-4563 « FAX (650) 266-4560

CERTIFICATE OF ANALYOSIS

Lab Number: 00-1136
Client: Western Geo-Engineers
Praject: DP793 PARK BLVD

Date Reported: 08/17/2000

Gasoline, BTEX and MTBE by Methods 8015M and 8020

Aralvyte Methed Result Unit Date Sampled Date Analvzed
Sample: 00-1136-01 Client ID: MW1 08/05/2000 WATER
soline 8015M 62 ug/L 08/10/2000

Benzene 2020 1 ug/L

Ethylbenzene 8020 ND

MTBE 8020 ND

Toluene 8020 2 ug/L

Xylenes 8020 2 ug/L

Sample: 00-1136-02 Client ID: R1 58/09/2000 WATER
Gasoline 8015M 10000 ug/L 08/10/2000
Benzene 8020 910 ug/L

Ethylbenzene gQ20 2100 ug/L

MTBE 8020 ND

Toluene 8020 76 ug/L

Xylenes 8020 320 ug/L

Sample: 00-1136-03 Client ID: R2 08/09/2000 WATER
Gasoline 8015M 30000 ug/L 08/10/2000
Renzene 8020 13000 ug/L

Ethylbenzene g0z0 1000 ug/L

MTBE 8020 ND
Gluene 8020 250 ug/L

lenes 8020 2700 ug/L
Page 1

*Confirmed by GC/MS methed 8260.




North State Environmental Laboratory CA ELAP# 1753
. 90 South Spruce Avenue. Suite V » South San Francisco., CA 94080 » (650) 266-4563 = FAX (650) 266-4560

CERTIFICATE OF ANALYSTIS

Lab Number: 00-113¢
Client: Western Geo-Engineers
Project: DP793 PARK BLVD

Date Reported: 08/17/2000

Gasoline,BTEX and MTBE by Methcds 8015M and 8020

Analvte Method Result Unit Date Sampled Date Analvzed

ample: 00-1136-04 Client ID: R3 08/09/2000 WATER
&oline 8015M 72 ug/L 08/10/2000
Benzene 8020 ND

Ethylbenzene gg20 ND

MTBE 8020 ND

Toluene 8020 ND

Aylenes 2020 ND

Sample: 00-1136-05 Client ID: RS2 08/09/2000 WATER
Gasoline 8015M €0 ug/L C8/10/2000
Benzene 2020 ND

Ethylbenzene gp20 ND

MTBE 8020 ND

Toluene 8020 ND

Xylenes 8020 ND

Sample: 00-1136-06 Client ID: RS5 08/09/2000 WATER
Gasoline 8015M 14000 ug/L 08/10/2000
Benzene 8020 330 ug/L

Ethylbenzene gg20 1400 ug/L

MTBE 8020 ND
auene 8020 500 ug/L

enes 8020 6500 ug/L

*Confirmed by GC/MS method 8260. Fage



North State Environmental Laboratory CA ELAP# 1753
90 South Spruce Avenue, Suite V » South San Francisco, CA 94080 « (650) 266-4563 « FAX (650) 266-4360

B

CERTIFICATE OF ANALYZSTS

Lak Number: 00-1136
Client: Western Geo-Engineers
Project: DP793 PARK BLVD

Date Reported: 08/17/2000

Gasoline, BTEX and MTBE by Methods 8015M and 8020

Analyte Method Result Unit Date Sampled Date Analvzed

mple: 00-1136-07 Client ID: RS6 08/09/2000 WATER
i;oline 8015M 660 ug/L 08/10/2000
Benzens 8020 2 ug/L
Ethylbenzene gp20 2 ug/L
MTEE 8020 ND
Toluene 8020 3 ug/L
Xylenes 8020 6 ug/L
Sample: 00-1136~08 Client ID: RS7 08/08/2000 WATER
Gasoline 8015SM 11000 ug/L 08/10/2000
Benzene 8020 2300 ug/L
Ethylbenzene §020 430 ug/L
MTBE 8020 ND
Toluene 8020 150 ug/L
Xylenes 8020 520 ug/L
Sample: 00-1136-0% Client ID: RSS8 08/09/2000 WATER
Gasoline 8015M 100000 ug/L 08/10/2000
Benzene 8020 24000 ug/L
Ethylbenzene gg20 2300 ug/L
MTBE 8020 *ND
ﬁuene 8020 40000 ug/L

enes 2020 39300 ug/L

FPzage

*Confirmed by GC/M3S method BZ60.



North State Environmental Laboratory CA ELAP# 1753
. 90 South Spruce Avenue. Suite V « South San Francisco. CA 94080 « (650) 266-4563 « FAX (650) 266-4560

CERTIFICATE OF ANALYOSIS

Lab Number: D0-1136
Client: Western Gec-Engineers
Project: DP793 PARK RLVD

Date Reported: 08/17/2000

Gasoline, BTEX and MTBE by Methods 8015M and 8020

Analvte Method Result Unit Date Sampled Date Analvzed
ample: 00-1136-10 Client ID: RS9 08/09/2000 WATER

isoline 2015M 4900 ug/L ¢g/10/2000

Benzene 8020 500 ug/L

Ethylbenzene g020 160 ug/L

MTBE 8020 ND

Toluene 8020 430 ug/L

Xylenes 8020 530 ug/L

Sample: 00-1136-11 Client ID: RS10 08/09/2000 WATER

Gasoline 8015M 460 ug/L 08/10/2000

Benzene 8020 2 ug/L

Ethylbenzene g0z0 2 ug/L

MTBEE 8020 ND

Toluene 8020 2 ug/L

Xylenes 2020 7 ug/L

Sample: 00-1136-12 Client ID: T1 08/08/2000 WATER

Gasoline 8015M 8900 ug/L 08/10/2000

Benzene 8020 1600 ug/L

Ethylbenzene g(20 260 ug/L

MTRBE 8020 ND ug/L
‘Oluene 8020 760 ug/L

ylenes 8620 870 ug/L
Page

*Confirmed by GC/MS method BZ&O0.




North State Environmental Laboratory CA ELAP# 1753
. 90 South Spruce Avenue, Suite V » South San Francisco, CA 94080 ¢ (650) 266-4563 « FAX (650) 266-4360

CERTIFICATE OF ANALYSIS

Quality Control/Quality Assurance

Lab Number: 00-1136
Client: Western Gso-Engineers
Project: CP793 PARK BLVD

Date Repcorted:; 08/17/2000

Gasocline, BTEX and MTBE by Methods 801:5M and 8020

Reporting Avg MS/MSD
Analyte Method Limit Unit Blank Recovery RPD
Qasoline 8015M 50 ug/L ND 116 1
Benzene 8020 0.5 ug/L ND 108 2
Ethyibenzene 8020 0.5 ug/L ND 108 1
Toluene 8020 0.5 ug/L ND 108 4
Xylenes 8020 1.0 ug/L ND 107 1
MTBE 8020 0.5 ug/L ND 113 4

ELAP CertifilcatefN0O:1753

Reviewed and Approved

/| Page 5 of 3

John A.Murphy&k;éoraBQithirector
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APPENDIX E.
WORKPLAN — AUGMENT BIODEGRADATION



August 29, 2000

Mpr. John Rutherford

Desert Petroleum

P.O. Box 1601

Oxnard. California 93032

(805) 644-6784 FAX (805) 654-0720

Dear Mr. Rutherford:

The following is the Workplan for nutrient augmentation into wells R1, R2 and R3 at former.
Desert Petroleum Station #793. ' ' ' ' '

1 SITE LOCATION AND DESCRIPTION

Former Desert Petroleum #793 is a non-active service station, located on the northwest corner of
the intersection of Park Boulevard and Hampel Street at 4035 Park Bivd., Oakland, California
(Figure 1). The site is located in projected section 32; T1S; R3W; MDB&M at an approximate
elevation of 210 feet above mean sea level (Figure 2).

2 INTRODUCTION

The following is a workplan to augment the ongoing natural bioremediation at former Desert
Petroleum Inc. station DP 793. Gasoline was discovered trickling into a sewer manway on
Brighton Avenue on November 30, 1989. The station was closed and all contents removed from
the tanks by December 7, 1989. The UST’s were removed on June 23,1994 and over-excavation of
on-site contaminated soils occurred August 14, 1995, Various assessments have delineated the
gasoline plume and show that the gasoline release followed the sewer main from the station to
Brighton Avenue sewer manway. A receptor trench was instatled along Brighton Avenue on
August 12. 1999. On August 26, 1999 during the 1/4ly sampling round selected wells were also
tested for the potential of natural biodegradation, see Western Geo-Engineers report “Further
Assessment, Installation of Brighton Avenue Receptor Trench and 3™ Quarter 1999 Groundwater
monitoring”. The following workplan has been developed to enhance the natural biodegradation
that 1s occurring along the parameters of the groundwater plume associated with this site.

DP793, Aug 2000. Workplan




3 BIOREMEDIATION

Bacteria native to the soil at hydrocarbon contamination sites normally degrade hydrocarbons. The
most effective hydrocarbon degraders (eaters) are the aerobic (oxygen using) bacteria. The amount
of available dissolved oxygen is usually the factor controlling the rate that these bacteria degrade
the gasoline.

A much slower degradation process starts when the dissolved oxygen is depleted. The plume
begins to become anaerobic and the bacterium commences to reduce nitrate, ferric iron. and sulfate
to further degrade the hydrocarbons. Eventually, as these compounds and the oxygen are used, the
bacteria begin methogenesis, in which the hydrocarbons are converted to methane.

The results of prior bioremediation sampling indicate that natural attenuation/bioremediation is
active at this site and methogenesis is occurring. In a number of the wells the biodegradation has
proceeded to the point that nearly all of the electron acceptors and the nutrients that bacteria require
to degrade gasoline have been consumed while a significant amount of hydrocarbons remain. This
makes it necessary to augment the electron acceptors and nutrients.

All of the wells show the impact of active biodegradation. It is not therefore possible to determine
a background level of the compounds. The closest approximation for background levels at this site
is the highest concendrations of electron acceptors and the lowest levels of by-products.

Compound Function Concentration | Well
Dissolved Oxygen (O2) | Electron Acceptor | 4.9 mg/l MW1
Nitrate Electron Acceptor | 2.7 mg/l RS2
Sulfate Electron Acceptor | >77 mg/l R2 & R3
Ferrous Iron By-product 0.25 mg/l MW1
Methane By-product <0.00001 mg/l | MW1
Carbon Dioxide By-product 0.058 mg/l RSS8
Aerobic Bacteria By-product 10 CFU/mi MW1

mg/lL milligrams per liter (parts per million)
CFU/ml plate count per milliliter

All of the tested wells have reduced levels of dissolved oxygen.
Both Nitrate and Sulfate have been reduced, with Nitrate being reduced to non-detectable levels in

down gradient well RS9 and Sulfate reduced 10 non-detectable levels in well RS8, see Figures 7
and 8.

DP793, Aug 2000, Workplan



The presence of Ferrous Iron and Methane in the wells indicates that biodegradation has progressed
to the point that the system is oxygen deficient and the bacteria have started to reduce the iron to
provide oxygen for the degradation.

The carbon dioxide (CO,) levels in the groundwater indicate that a portion of the hydrocarbons
have been degraded. CO; and water are the final byproducts of the biodegradation of
hydrocarbons. The carbon in CO; results from the oxidation of the hydrocarbon radical CH; and as
such 1 mg of CO2 = 0.41 mg of CH; (CH, (12+1+1 = 14) / (CO; (12+16+16=34.

The presence of methane (CH4) indicates that a number of the wells have progressed into
methogenesis.

The levels of electron acceptors present and the presence of the reaction products, carbon dioxide,
methane and ferrous iron indicate that the bacteria in the soil and the compounds in the
groundwater have the capability to consume a significant amount of hiydrocarbons.

Comparison of the hydrocarbon degrader counts (amount of bacteria) to the TPHg concentration,
electron acceptors, byproducts, and nutrients, indicate that the addition of phosphate and ammonia
sulfate can have a significant effect on the bioactivity. see Table 3 of Third Quarter 2000 report.

Five of the wells contain greater than 10 mg/l of TPHg with a high of 100 mg/L at RS8. This
indicates that it would be beneficial to increase the biodegradation capacity of the aquifer. The
most cost beneficial way to do this is by adding dissolved oxygen.

3.1 BIO-AUGMENTATION
3.1.1 Air Sparging

Air sparging.should be performed by pumping, filtered, oil free compressed, air into RS5 and R2.
The air would be delivered by a 3/8-inch polyethylene tube to an air-defusing filter set at a depth of
21 feet in well RS5 and 16 feet in well R2. The top of the wells will be sealed. The top of slots in
RS5 is at 15 feet below surface and at 10 feet below the surface in R2. Sparging would be
expected to pressure the casing until air escapes into the formation. Ideally this will cause the
water near the well to become saturated with oxygen.

RS3 and R2 are recomniended to be used for air sparging because they are at the upgradient edge
of the plume and are associated with the soil plume. Laterals have already been run to these wells.

The pump would be placed in the treatment compound inside a noise and weather protection shed
were the laterals are exposed and now terminate.

(V5
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3.1.2 NUTRIENT ADDITION

As found during the September 2, 1999 sampling round the phosphate and ammonia levels are
reduced to levels that negatively effects the biodegradation rate. Sodium hexametaphosphate and
ammonium sulfate will be added to the wells in order to augment the levels of these compounds.

3.1.2.1 Phosphate

Research of the current literature indicates that the direct addition of orthophosphate may cause the
precipitation of insoluble phosphate salts, thus plugging the infiltration wells and the surrounding
aquifer. see Appendix F.

In sodium hexametaphosphate (SHMP), the phosphate is in the form of polyphosphate which and
forms complex ions with the calcium and iron ions and does not precipitate out of solution.
Additional sedium SHMP has a neutral pH of 7 and may be used in the treatment of potable water.

The current groundwater plume covers an area of approximately 22,800 square feet. The affected
water bearing strata is an estimated 16 feet thick and extends from 10 to 26 feet below the surface
at well RSS. The plume volume is 364,800 cubic feet. Assuming a porosity of 0.3, the plume
contains 109,440 cubic feet, 818,611 gallons or 3,098,443 liters of water.

We hope to raise the initial phosphate concentration in the contaminated aquifer to 1 mg/l. To do
this 2323 grams (Img/l x 3098443 1 x1g/1000mg) or 6.83 pounds (3098.4 g x 11b/453.6 g) of
phosphate will be added to the formation. Sodium hexametaphospate has a phosphate content of
66.5 percent; therefore, 6.83/.665= 10.3 pounds of SHMP has to be added to the formation. 15
pounds of SHMP will be mixed with 417 pounds or 50 gallons of water; the resulting 3.6 percent
solution shall be decanted into R3 on a weekly basis. This concentration may be adjusted if later
laboratory results indicate a change would be beneficial.

3.1.2.2  Ammonium Sulfate

In addition to the SHMP, 15 pounds of ammonium sulfate as an ammonia source shall be mixed
into the water mixture. In addition to ammonia, this will also supply some sulfate, an nnportant
electron acceptor, to the system.

Fifteen pounds of ammonium sulfate should raise the concentration of ammonia and sulfate to the
following:

(NH4)2804 = 132g/mole
N=14, H=1, (NHy)> = 36g/mole = 36g/mole/132g/mole = 0.273
5=32,0 =16, 504 =06g/mole = 96g/mole/132g/mole = 0.727

NH; =15 x0.273 = 4.1 pounds
SO4=15x0.727 = 10.9 pounds

DP793, Aug 2000, Workplan




From phosphate addition calculations above, 6.87 pounds of a substance is equivalent to 1 mg/l in
the contaminated aquifer. As with the phosphate, above, the concentration of ammonium suifate
may be changed, if warranted.

NH,; 4.1/6.87 = (1.6 mg/l in the formation.
S04 10.9/6.87 = 1.6 mg/] in the formation.
£

-t

4 HYDROCARBON CONTAMINATION -7 3

The primary mass of hydrocarbon contamination left after-over-excavation on site and installation
of the receptor trench was found in the soil (2885 pounds) with significant amounts to be found in
the groundwater (102 pounds). The soil contamination is present in three phases; absorbed onto the
soil. vapor and free phase.. The free phase product has been found either coating the sand grains or
as a floating product layer. Presently there is no significant floating product plume associated with
this site. »

o fS g /s

The amount bound to the soil (2885 pounds) was found by contouring the results of the soil
samples taken during test borings to find the resulting areas and volumes, see Table 4 and Figures 5

— 9 of Third Quarter 2000 report, 1‘

The mass in groundwater (102 pounds) was found by contouring the August 24, 1999 ground water ;
results and calculating the volume of contaminated water, as shown in Table 4 and Figures 10 and |
11

Past experience has shown that significant levels of soil hydrocarbons can be removed through

vapor extraction. Examinations of lithology beneath this site and along Brighton Avenue show that
the formation is too clayey for this technology to have any degree of success.

5 INTERESTED PARTIES

Mr. John Rutherford Mr. Thomas Peacock, Manger
Desert Petroleum Environmental Health Services
P.O. Box 1601 Environmental Protection (LOP)
Oxnard. California 93032 1131 Harbor Bay Parkway, Suite 250
(805) 644-6784 FAX (805) 654-0720 Alameda, CA 94502-6577

(510) 567-6782, Fax (510) 337-9335
Mr. Leroy Griffin Steve Marquez
Oakland Fire Dept. SWRCB, Cleanup Fund
OES Haz Mat Mgmt Program 2014 T Street
1605 Martin Luther King Jr. Drive Sacramento, CA 95814

Oakland, CA 94612
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6 LIMITATIONS

This report is based upon the following:

» The observations of field personnel.

» The results of laboratory analyses performed by a state certified laboratory.

» Referenced documents.

¢ Our understanding of the regulations of the State of California and Alameda County, Hazardous
Materials Section and/or City of Oakland, California.

Changes in groundwater conditions can occur due to variations in rainfall, temperature. local and
regional water usage and local construction practices. In addition, variations in the soil and
groundwater conditions could exist beyond the points explored in this investigation.

State certified analytical results are included in this report. This laboratory follows EPA and State
of California approved procedures, however, WEGE 1is not responsible for errors in these
laboratory results.

The services performed by Western Geo-Engineers, a corporation, under California Registered
Geologist #3037 and/or Contractors License #513857, have been conducted in a manner consistent
with the level of care and skill ordinarily exercised by members of our profession currently
practicing under similar conditions in the State of California and the Oakland area. Our work
and/or supervision of remediation and/or abatement operations, active or preliminary, at this site is
in no way meant to imply that we are owners or operators of this site. Please note that known
contamination of soil and/or groundwater must be reported to the appropriate agencies in a timely
manner. No other warranty, expressed or implied, is made.

If you have any questions concerning this report or if we can be of further assistance, please don't
hesitate to contact us at (330) 668-5300.

Respectfully,

S

-
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s
/:? S .,
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5;42;;2,»’;’»’—-{
Georg%rse

Project Geologist
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SCOPE NEWSLETTER

Year : 1996 - Country : GERMANY
Bioremediation of an old fuel oil-contaminated site using hexametaphosphate

Groundwater is often found to be contaminated with various organic chemicals whereby
heterotrophic bacteria dominate. Phosphate is a required electron acceptor, an essential
nutrient, and an important limiting factor of bydrocarbon degradation in bioremediation.

This case concerns contamination, 40-50 years ago, by a leaking pipeline,of 15 000-17 000 L.
Most of the oil floating on the groundwater was removed in the 70's ; the pollution now lies 4-

9m below ground level.

The in situ remediation design consists of 2 infiltration wells, production wells, plus a groundwater

processing plant. Before infiltration, hydrogen peroxide and nitrate were added to the reinfiitrated

water to meet the electron acceptor demand, plus phosphate to meet nutrient demand.

Tnitial results suggested that phosphorus was the limiting factor for heterotrophic bacterial activity. It
is probable that the phosphate stopped the limitztion and oxygen was used in and next to the
infiltration wells. However, during the use of diphosphate. problems occured with the precipitation of
insoluable phosphate salts and thus plugging of the infiltration wells and the surrounding aquifer

occurred.

After 2 months the phosphorus source was stopped, the wells regenerated with H202 and acid, then 6
weeks later was replaced by sodium hexametaphosphate. This eliminated problems of precipitation
and plugging in the infiliration wells. For the first time a phosphorus supply for the whole

contaminated area was observed.

Although all the work to date on polvphosphates in bioremediation has concentrated on
tripolyphosphates, this study showed the superiority of polyphosphate over orthophosphate on a field
scale. It was also found that sodium hetamexaphosphate is superior over commonly used phosphates

in transporting phosphorus over leng aquifer distances.

Martin SteioffWolfgang Dot App! ied Bioremediation of Petroleum Hydrocarbons (30i-309)

EIN §E1
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SHMP Page 1 of 3

B
Coatings Performance Materials
Data Sheet
Sodium Hexametaphosphate (SHMP)
PRODUCT: Sodium Hexametaphosphate (SHMP)
Plates
NSF® Cenified o ANSI/ NSF Std. 60
GRADE: Technical
CODE NO.: 7890-310
GENERAL DESCRIPTION: Clean, clear glass plates of amorphous sodium polyphosphate
FORMULA: Na(n+2)PnO(En—I) :n=9-15
MOLECULAR WEIGHT: 978-1392
CAS NO.: 68915-31-1
DATE EFFECTIVE: June 21, 1996
CHARACTERISTICS SPECIFICATION LIMITS
P,0;, % 66.5 Minimum
pH, 1% Solution 6.8-72
Plate Size:
Thickness, inches =1/16
Width, inches 1.5 Maximum

Solutia Sodium Hexametaphosphate is a glassy, emorphous sodium polyphosphate with a
Na,0/P, 0 molar ratio of approximately 1.1.

NOTE: Specification Limits are subject to change from time to time.
Production Location:  Trenton, MI

Packaging: 50 1b. multiwall bags
Labeling Requirements: Product label
Shipping Sodium Phosphate
Classification:

Handling Precautions: No precautionary staiement required on label.

Handle in accordance with good industrial hygiene and safety praciices.
These include avoiding unnecessary exposure and removal of material from
eyes, skin, and clothing.

Key Properties: » Sequestration
» Neutral Sait
+ Buffer Capacity
« Infinite Solubility in Water

file://CAWINIS\DESKTOPASHMP_PL.HTM 3/19/98
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« Deflocculation

Applications: o Consumer Products: The unique combination of SHMP's ability to

sequester water hardness and its infinite solubility in water makes it a
product of cheice in applications such as laundry boosters, water
conditicners and in bath beads.

o Industrial Water Treatment: SHMP can be used in continuously
recycled industrial water as a softener and to contrel scale formation
in condensers, heat exchangers, pipelines and botlers. SHMP has two
particular advantages over the pyro- and tripolyphosphates in
industrial water treatment. First, it maintains polyvphosphate
properties longer in high temperature systems at mildly alkaline pH's.
Second, its infinite solubility in water allows very concentrated stock
solutions to be prepared.

« Potable Water Treatment: Due to the sequestration and threshold
properties of SHMP, it is commonly added to potable water to aid in
corTosion control and antiscaling of distribution equipment and lines.
Solutia sodium hexametaphosphate confonns to the requirements of
ANSI / NSF Standard 60, Maximum Use Level 11.9 mg/L, and meets
or exceeds ANSI/ AWWA Standard B502-88.

« Industrial Cleaning: In the textile industry, SHMP is used to chelate
calcium and iron, hence keeping their salts from being redeposited on
the surface of the fabric. It also provides geod dispersion in
pigmenting and dyeing operations.

» Film Development: The excellent sequestering properties of SHMP
improve the efficiency of the photographic film developing process
by chelating foreign metal ions.

« Oil Well Drilling Muds: Deflocculants are required in o1l well
drilling muds to maintain high specific gravity at the low viscosity
necessary for easy pumping. SHMP is an excellent deflocculant and
offers superior cost-performance in wells with depths down to 5,000
feet.

+ Kaolin Clay Processing: SHMP is effective as a deflocculant in the
preparation of high solids slurries with sufficient fluidity to allow
rapid settling of coarse impurities. Another advaniage occurs in the
final bleaching of the elay with sulfuric acid. With SHMP's neutral
pH, a minimal amount of sulfuric acid is required to lower the pH to
3.5, which is required for effective bleaching.

FOR MORE COMPLETE INFORMATION ON PROPERTIES AND SAFE
HANDLING OF THIS MATERIAL, SEE THE Solutia MATERIAL SAFETY DATA

SHEET (MSDS).

file://CAWIN9S\DESKTOP\SHMP_PL.HTM

NOTICE: Although the information and reccmmendations set forth herein (hereinafter "Information") are
presented in good faith and believed to be comect 2s of the date hereof, Solutia Inc. makes no
representations or warranties as to the completeness or accuracy thereof. Information is supplied upon the
condition that the persons receiving same witl make their own determination as to its suitability for their
purposes prior to use. In no event will Solutia Inc. be responsible for damages of any nature whatsoever
resulting from the use of or reliance upon Information or the product to which Information refers. Nothing
contained herein is to be construed as a recommendation 1o use any product, process, equipment or
formulation in conflict with any patent, and Solutia Inc. makes no representation or warranty, express or
implied, that the use thereof will not infringe any patent. The data set forth herein are based on samples
tested and are not guaranteed for all samples or applications. Such data are intended as guides and do not
reflect product specifications for any particuler product. NO REPRESENTATIONS OR WARRANTIES,
EITHER EXPRESS OR IMPLIED, OR MERCHANTABILITY, FITNESS FOR A PARTICULAR

3/19/98
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PURPQSE OR OF ANY OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TO
INFORMATION OR THE PRODUCT TO "WHICH INFORMATION REFERS.

Solutia Inc. © June, 1996

+ GEC

- Vi)

For Techricel Service essistence. call 314-674-467] ¢ F X 314-674-2298.
For Customer Order assisiznce, call toll-free §00-3235-4 or FAX 314.674-
Additionial informatien fellows.

Technical Bulletins | Ask the Expzris | Literature & Sample Request

®Regiszered Trademark of Soluta Inc.

file://CAWINSS\DESKTOP\SHMP_PL.HTM
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MONSENTO -— SCDIUM
MATERIAL SATETY DAT.
KEN: €21000BZ38109
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Ingredients
rreprietary: RO
Ingredient: SCDIUM HZIXZ!
Ingredient Seguence Numbd
Fercent: UNENCWN
NICEZ (RTECS) Number: TR4S50230
CRS Nunbsr: €8915-31-1

w]

[X 28 aH
oL n

ME/M3 TOTAL
0 MG/M3 TDUST
ended Limit: NO

1wy s
I

o JER O NY e S
Melting Feint: 1162F, 628
Vepor Pressure (MM Hg/70 F}: NOT GIVEIN
Vapor Density (ARir=1l): NOT GIVEN
Specific Gravity: 81 LBS/FT3 FWD
Cecomposition Temperature: UNKNCOWN
Evzporaticen Rate And Ref: NOT RPPLICAERLE
Solubility In Water: INFINITE

pH: 7.0

Corrosion Rate (IPY): UNKNOKN

S SSSSE o OarE S SCTEEEESS eSS TR EED

Flesh Foint: WOT APPLICAELE
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Lower zZxplosive Limig: NOT GIVER

Upper Explosive Limit: NOT GIVZIH

Extinguisning Mediz: NOKWFLAMMASLI, UST INTINGUISHING MZIDIA SUITABLE FOR
SURRCUKRDING T

Sgecial Sroc: NORNFLAEMMRZZLE TIREFI

TROCEDUL INDING MATE?

Unusueal

nd zb!
vzter [
REzer rrc
n@Ier cuy
Condi id

T CH=R
inpgeniciz
incgenicic
inegenicit
zrnaticn Cax CUND CONTAIRS WO IRCGREIDIEZNTS A7
ERTRATICNKS LRD CARCINQGENS OR SUSPECT
INCGENRS
ns/Syrpt

[F2]

-

H

o)
b
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W It

Neutr ent: KONEZ SF

Wweste Method: DISP

LOURL ND FEDERAL RE

Preca xiling/Storin HYGROSCCOPIC AND SHQULD 22
STORE AREA IN PCL SAGS TQ ZREVEIRT MOISTURE
PICKU G.

Cther S: HAENDLE IN ACCORDANCE WITH GCOD INDUSTRIAL HYGIENE AND
SAFZT unI TXTOSURT END REMOVAL CF
wLTE WMINIMIZT &MIN

Respiratcry Protection: USE NICSE APPRCVID EQUIFMENT WHEN AIRZCRNE
EXPOSURE IS5 ZXCESSIVE.

Ventilstion: PROVIDE VENTILATION TO MINIMIZE EXPOSURE. USE LOCAL EXHAUST
AT SOURCES Cr AIR CONTEMINATION.

Protective Gloves: NONE NORMALLY REQUIRED.

Eye Protecticn: NONE NCRMALLY REQUIRED.

Other Protective Equipment: NCHE SPEICIFIED BY MANUFACTURER,
Work Hygienic Practices: WASH AFTER HENDLING RND BEFORE EARTING, DRINKING,
CR SMOXiING, _ARUNDER CCONTAMINATED CLOTHING BEFORE REUSE.

Suppl. Szfeaty & Health Data: NONE SPECIFIED BY MANUFACTURER.
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f1onlis SUIEINLIFIC ~- AMNONIUM oULrATE - AMMUNIUM oULFALTE ALDS ragel ol

FISHER SCIENTIFIC -- AMMONIUM SULFATE - ~MONIUM SULTATE, 2CS
MATERIAL SAFETY DARTA SHEET
WGN: cBli00026463246
Manuiacturer's CAGE: 2235327

ar:s No. Indicator: B

srt Numker/Trade Name

Trem me:
Corm s XNar

Cor s St

Cor s Ci

Com s Stace:

Ceme s Country K]

Comp s Zip Ceode: 1523:8-2311

Company's Zmerg Fh #: 412-526-8300 201-7z2¢-7100
Company's Infio Ph #: 412-326-33200 Z1I1-726-710C
Recerd Xo. For Eziety Entry: 032

Tot Safetv =Zniries This 3Stks: 007

Status: SI

Date MEDS Frepared: 10JUNEZ

Safevy Data Reviaw Dave: 10JULES

Suvpply Item Manager: CX

Precarer's Ceompany ISH

freperer's Sv QOr F

Freperey's City: T

Prepzrer's State:

Freparer's Zip Cod

¥SDS Serial Number

Specification Numb

Hazard Charscteris

Unit Cf Issue: BT

Unit Cf Issue Conta

Type Of Contzinex:

Net Unit Weight: UN

e RS Y

e
P

) 0N 0

Dy M

GRANULES

rrpe
Melt
Specific Gravity: 1.769

Solupbility In Water: 76.7%
pH: 3.5

Fire znd Zxpleosion Hazard Data
Extinguishing Media: DRY CHEMICRL, CAR3CON DICKIDE, WATER SPRAY, CR REGULAR
FOAM. FCR LARGE FIRES, USE WATER SPRAY, ©CG OR REGULAR FORM,
Scecial Fire Fighting Proc: RO ACUTE HARZARD. MOVE CONTAINER FROM AREA IF
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FISHER SCIENTIFIC -« AMMONIUM SULFATE - AMMONIUM SULFATE,ACS Page 2 of 3

POSSIZIE, AVOID ERIZATHING VAPORS/DUSTE, UPHIND.
Unusuzl Fire And Expl Hazrds: NEGLIGIBLE HRAZARD WHEN EXPOSED TO RERT/
TLANME.

Stebility:
Cond To Ave TEMFERATURESS &
SRESSURES.
Materizls T SCDIUM-FOTAESICM RLLOY,
ZASZS, CHLOE ALLCYS [SEZ =UzP)
Yazarcdeus D 8 COFr SULFUR, TOXIC CXIZZ
OF NITROGER
Fazerdous F
Cenciticns TICN =225 KOT BEEZIN REPCRTID
TO OCCUR UN
Heazlth Razerzd Data

IDSC-LCZ0 Mixtuere:
Routs Cf Entzy - If
Agute CI Zntzy - 8
Rpute COF Entry - I
Fealth Hzz Acute A
IRRITATION, ASTRMA
DERMATITIS. EYZS:
INGISTION: IRRITATION OF THE WMCUTEH,
Carcinogenicity - NTZ: NO
Carcinogenicity - IARC: WO
Carcincgenicity - GSHA: NO
Ixplaznation Carcinogenicity: NCKE
Signs/Symproms Of Overexp: IRRITATION, RCAT, COUGH, SHORTNEISS CF
ZRIATH, SYMPTOMS OF PULMONARY EDEMAR, XICKEZ YD PAIN, RBDOMINAL PFLIN,
JAUSEZ, VOMITING, DIARREEA. &
Med Cond Aggoravated Ry Exp: PERSCONS WITH ASTEMA.
Emercency/First Aid Froc: INHRALRTIC T TO TRESH AIR. IF EREARTHING
WZS STOSPED, PERFORM CPR. KEEP PERSCH ¥aRM & AT REST. SKIN: WASH
i/S0AP/MILD DETERGENT & LARGE AMCUNT GF WATER 153-20 MINS. IYES: WASH
ASPIR CN HAZ2ZRD. OB TEDICRL = N IN ALL CASES., NOTEZ TO
FHYSICIAN: NO S5P2E I D : TICALLY & SUPPCRTIVELY
111 1 B NS ERE TSRS SRS EE
Steps I Mz LE CLEAN, DRY

NTAINT WTO SEIWER. KEID

NECESE:
Neutrzlizi ent: WONE SPECIFIZD
Waste Disp Method: DISPOSE OF IN ACCORDAN H rEDERAL, STATE &

RECGU NFFA EAZRRDOUS CHENI

NITRATES, NITRITES A
CONTACT W/MATERIAL.

SELECTED BASED CN

Respiratory Protecticon: NIOSH/MSHA APPROV R
QOPERATICH & THE

r
CCNTAMINATION LEVELS IN THE WORX PLRCZ, TH
WORKIKG LIMITS QF THE RESPIRATCR.
Ventilation: LOCAL EXHAUST VENTILATICH
Protective Gloves: REQUIRED
Eye Protection: SPLASH-PROOF/DUST
Cther Protective Equipment: EYZ WASH
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VIOUS CLOTHING & EQUIEMENT
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HRDO Mcthod

2. Rotae the
wavelength dizl until the
smail dispizy shows:

-

23> 0m

1. Enter the stored
program number for
dissolved oxvgen.

Press: 4 4 5 READ/ENTER

The Jisplay will show:
DIAL nm TQO 535

Notcr (i ouse the vp aad down

arrews o scroll the dispiuy o:
145 mpd O, HRDOG

and press: AEAENTER

Nate: Sumples muost be analvicd

on sire and cannot be siorcd;

see Sampling und Storuge below

6., without inverting
the amput, immediately
place the ampul cap that
has been filled with
sample securziy over the

5. Fill 2 High Range
Dissolved Oxygen
AccuVac Ampul with
sample.

Note: Keep rhe tip immiersed
ahilc the ampul ilis
camplerely.

tp of ihe zmpull Shake
the ampul {or
approximately 30
seconds.

Notec: A smail 2mount of the

undissolved HRDQO Reagent
does not atfect rosults,

Note: The cap prevents

3, Press: READ/ENTER

The display will show:

mgil O; HRDO

7. Press: SHIFT TIMER

A two-minute reaction
period enables oxygen,
which was degassed
during aspiration, 10
redissoive and react.

conrzminativa with atmuspheric

oXYECA.

RIG6G

347

4. Fill 2 zereing \'E:x1
ithe blank) with 21 le
10 mL of sample. Fill
blue ampul cap with
sample,

8. Plzce the AccuVs
Vial Adapter into the
heolder

Notes Plact the gp bz
= of the ool heldsy




9., when the timer beeps,

the display will show:

mg/l O, HRDO
Shake the ampul for 30
seconus,

11. press: ZERO

The display will show:
WAIT

10. Place the piank
imseathe cell hecen Close
the light shield.

then:

0.0 mg/l O; HRDO

12, Place the Accuvad

ampul imo the cell
holder, Clase the light
shicld, Wait approximaie
30 seconds for the air
bubbies 10 disperse fron

the light path.
Press: READ/ENTER -

The display will show:
WAIT

then the result in mg/L

dissolved oxygen will &

displayed.

Note: it the Consiznr-0n M0

pressing READ/ENTER i not

required. WAIT will not ippe

When the Jisplay siabdiiizes,

read the Tsvil.

SAMPLING AND STORAGE

The foremost consideration in sampling with the

. High Rznge Dissolved Oxygen Accuvac Ampul 510
prevent the sample from becoming conuminaied with
atmospheric oxygen. This is accomplished by capping
the ampul with 2n 2mpul cap in the interval between
breaking cpen the ampul and reading the absorbance. If
the ampul is securely capped, the ampul should be safe
from conmination for several hours. The zbsorbance
will decrease by approximately 3% during the first
hour and will not change significantly afterwards.

Sampling and sample handling are Imporiant
considerazions in obumining meaningful resuiis TEe
dissolved oxygen content of the water being ested
can be expected to change with depth, turbulence,
temperature, sludge deposits, light, microbial action,
mixing, travel time and other factors. A single
dissolved oxygen test rarely reflects the accunate
over-all condition of 2 body of water. Severl
samples taken at different times, locations and
depths are recommended for most relizble results,
Samples must be tested immediately vpon collection
although only 2 small error results if the absorbance
reading is taken several hours fatern

348

A_CC'U'RACY CHECK

The resulis of this procedure may be compared i
the results of a titrimetric procegure or dissoived
OXYREN MELEn

PRECISION
in a singlc laberatery, using 2 standard solution of

7.22 mg/l, ©; determined by the Winkler method
and (wo representative lots of reagent with the
DR/2000, a single operator obuined 2 standard
Aeviation of = 0.20 mg/l Oy

INTERFERENCES _
The following do not interfere at a level of 10" mg
which is in excess of aaturally occurring levels of
Crd*, Ma?*, Fei*, Ni?*, Cu?* and NOy-




