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GHD 
5900 Hollis Street Suite A Emeryville California 94608 USA 
T 510 420 0700  F 510 420 9170  W www.ghd.com 

July 27, 2017 Reference No. 311915 
 
 
Mr. Mark Detterman 
Alameda County Department of Environmental Health 
1131 Harbor Bay Parkway, Suite 250 
Alameda, California 94502 
 
 
 
Re: Feasibility Study and Corrective Action Plan Addendum 

Former Chevron Service Station 90260 
21995 Foothill Boulevard 
Hayward, California  
Fuel Leak Case No. RO0000383 

Dear Mr. Detterman: 

GHD is submitting this Feasibility Study and Corrective Action Plan Addendum (FS/CAP Addendum) for 
the site referenced above (Figures 1 and 2) on behalf of Chevron Environmental Management Company 
(CEMC).  In the March 31, 2017 Feasibility Study/Corrective Action Plan and Work Plan (FS/CAP), GHD 
recommended installation of enhanced in-situ biodegradation (EISB) sulfate canisters in three wells and 
quarterly canister replacement for at least one year to sufficiently enhance biodegradation and reduce the 
estimated time for the constituents of concern (COCs) to reach the cleanup goals by increasing the rate of 
aerobic biodegradation in onsite wells MW-5, DVE-12, and DVE-20.  However, in a letter dated May 25, 
2017, Alameda County Department of Environmental Health (ACDEH) requested a re-evaluation of 
remedial options (Attachment A). ACDEH is concerned current hydrocarbon concentrations in 
groundwater indicate residual light non-aqueous phase liquids (LNAPL) in soil and that this approach will 
not address residual hydrocarbons in soil, does not address dissolved hydrocarbons in offsite 
downgradient wells MW-13 and MW-18, or ensure the dissolved plume does not impact the irrigation wells 
or San Lorenzo Creek.  The locations of site monitoring wells, irrigation wells, and San Lorenzo Creek are 
illustrated on Figure 2.  GHD’s response to the ACDEH’s concerns are discussed hererin. 

1. Hydrocarbons in Soil 

Between October 1997 and June 2002, a two-phase extraction (TPE) remediation system removed an 
estimated 30,800 pounds of hydrocarbons from 19 shallow vapor extraction wells (DVE-1 through 
DVE-19).  Prior to 2002, hydrocarbons were detected in onsite soil between approximately 4 and 15 fbg at 
concentrations up to 9,900 milligrams per kilogram (mg/kg) TPHg, 110 mg/kg benzene, and 170 mg/kg 
ethylbenzene.  Following system operation, the highest concentrations detected in soil between 4 and 
15 fbg was 720 mg/kg TPHg, 0.004 mg/kg benzene, and 1.3 mg/kg at 15 fbg, indicating the system 
sufficiently removed a majority of hydrocarbons in shallow soil.  Furthermore, all soil samples collected 
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within the upper 10 feet contained concentrations below the direct exposure risks outlined in the State 
Water Resources Control Board (SWRCB) Low-Threat Closure Policy (LTCP).  Therefore, remaining 
hydrocarbons in soil do not pose a direct expose risk. 

Between July 17, 2007 and December 22, 2009, a dual phase extraction (DPE) system extracted soil 
vapor and groundwater from wells DVE-9, DVE-12, DVE-20, MW-5, MW-11, and MW-12 removing an 
estimated 6,765.2 pounds of TPHg, 15.4 pounds of benzene, and 1.5 pounds of MTBE.  As discussed in 
GHD’s March 31, 2017 FS/CAP, residual hydrocarbon concentrations are primarily located beneath the 
water table at approximately 15 to 30 fbg and benzene concentrations are either low (below LTCP direct 
exposure limits) or not detected.  The TPE and DPE systems that operated onsite removed a significant 
amount of hydrocarbon mass from the subsurface and no additional active remediation is warranted. 

Furthermore, in their April 2017 Review, the SWRCB disagreed with the ACDEH assessment that LNAPL 
remains in soil since free product has not been observed in any of the 23 groundwater monitoring wells 
since 2007. The SWRCB April 2017 Review in included as Attachment B. 

2. Hydrocarbons in Groundwater 

Groundwater monitoring and sampling has been ongoing for 29 years since 1988.  Tables 2.1 and 2.2 
below, originally presented in GHD’s March 2017 FS/CAP, summarize the most recent groundwater 
analytical data for the shallow groundwater zone and degradation rate calculations. 

Table 2.1:    Shallow Zone – Groundwater Analytical Data (February 1, 2017) 

Well ID 
 

TPHg 
(µg/L) 

Benzene 
(µg/L) 

Toluene 
(µg/L) 

Ethylbenzene 
(µg/L) 

Total 
Xylenes 
(µg/L) 

MTBE 
(µg/L) 

WQOs 100 1 150 30 1,800 5 

MW-4 1,100 <5 <5 23 7 <5 

MW-5 63,000 160 1,500 2,700 14,000 <50 

MW-6 <100 <1 <1 <1 <1 <1 

MW-7 130 <1 <1 1 3 13 

MW-8 14,000 8 530 530 2,700 <5 

MW-9 1,200 <1 <1 5 0.6J <1 

MW-10 Destroyed 

MW-11 700 0.6J 0.6J <1 3 <1 

MW-12 420 <1 <1 1 6 11 
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Table 2.1:    Shallow Zone – Groundwater Analytical Data (February 1, 2017) 

Well ID 
 

TPHg 
(µg/L) 

Benzene 
(µg/L) 

Toluene 
(µg/L) 

Ethylbenzene 
(µg/L) 

Total 
Xylenes 
(µg/L) 

MTBE 
(µg/L) 

WQOs 100 1 150 30 1,800 5 

MW-13 1,400 <5 16 40 94 <5 

MW-14a 85J <1 <1 <1 <1 <1 

MW-15a <100 <1 <1 <1 <1 <1 

MW-16a 3,500 26 3J 12 7 <5 

MW-17b <100 <1 <1 <1 <1 <1 

MW-18a 17,000 23 24 640 330 <10 

P-1a <100 <1 <1 <1 <1 5 

DVE-9 3,300 8 23 140 73 22 

DVE-12 15,000 27 31 480 1,200 11 

DVE-20 8,600 <5 9 110 260 <5 

a December 7, 2016 
b Last sampled March 29, 2016 
µg/L Micrograms per liter 
< Indicates constituent was not detected at or above laboratory reporting limit 
J Estimated value between method detection limit and laboratory reporting limit   
WQOs Water Quality Objectives are equivalent to the drinking water Environmental Screening Levels (ESLs, 

Table F-3) from User’s Guide: Derivation and Application of Environmental Screening Levels prepared by 
the California Regional Water Quality Control Board – San Francisco Bay Region interim final 2016. 

Bold indicates results above WQO 
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Table 2.2:       Summary of Degradation Rate Calculations 

Well Analyte Maximum 
Conc. 

Maximum 
Conc. 
Post 

Remed-
iation 

Most 
Recent 
Conc. 

WQO Date to Reach 
WQOs 

Years to Reach 
WQO 

  Concentrations in µg/L   

MW-4 
TPHg 

Benzene 
MTBE 

1,300,000 
45,000 
290,000 

19,000 
35 
5 

1,100 
<5 
<5 

100 
1 
5 

2021 
At WQO 
At WQO 

4 
At WQO 
At WQO 

MW-5 
TPHg 

Benzene 
MTBE 

1,100,000 
64,000 
8,500 

110,000 
940 
50 

63,000 
160 
13 

100 
1 
5 

2073 
2029 

Stable (fluctuating) 

56 
12 

Stable (fluctuating) 

MW-7 

TPHg 
 

Benzene 
MTBE 

330,000 
 

41,000 
21,000 

140 
 

<0.5 
140 

130 
 

<1 
13 

100 
 
1 
5 

Fluctuating Near 
WQOs 

At WQO 
Fluctuating Near 

WQO 

Fluctuating Near 
WQOs 

At WQO 
Fluctuating Near 

WQO 

MW-8 

TPHg 
Benzene 

 
MTBE 

290,000 
27,000 

 
3,600 

52,000 
14 
 

<10 

14,000 
8 
 

<5 

100 
1 
 
5 

2034 
Fluctuating Near 

WQO 
Fluctuating Near 

WQO 

17 
Fluctuating Near 

WQO 
Fluctuating Near 

WQO 

MW-9 
TPHg 

Benzene 
MTBE 

220,000 
3,300 
510 

5,100 
5 

<5.0 

1,200 
<1 
<1 

100 
1 
5 

2024 
At WQO 
At WQO 

7 
At WQO 
At WQO 

MW-11 
TPHg 

Benzene 
MTBE 

340,000 
36,000 
6,900 

2,400 
12 
5 

700 
0.6 
<1 

100 
1 
5 

2019 
At WQO 
At WQO 

2 
At WQO 
At WQO 

MW-12 
TPHg 

Benzene 
MTBE 

2,400,000 
53,000 
66,000 

8,500 
410 
72 

420 
<1 
11 

100 
1 
5 

2021 
2016 
2017 

4 
At WQO 

1 

MW-13 

TPHg 
Benzene 

 
MTBE 

120,000 
12,000 

 
2,500 

13,000 
12 
 

<3 

1,400 
<5 

 
<5 

100 
1 
 
5 

Fluctuating 
Fluctuating Near 

WQOs 
Fluctuating Near 

WQOs 

Fluctuating 
Fluctuating Near 

WQOs 
Fluctuating Near 

WQOs 

MW-14 

TPHg 
 

Benzene 
MTBE 

9,900 
 

1,400 
250 

2,500 
 

77 
<0.5 

85 
 

<1 
<1 

100 
 
1 
5 

2017 
 

At WQO 
At WQO 

Fluctuating Near 
WQOs 

At WQO 
At WQO 

MW-16 
TPHg 

Benzene 
MTBE 

71,000 
9,700 
1,000 

30,000 
1,500 

8 

3,500 
26 
<5 

100 
1 
5 

2040 
2031 

At WQO 

23 
15 

At WQO 
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Table 2.2:       Summary of Degradation Rate Calculations 

Well Analyte Maximum 
Conc. 

Maximum 
Conc. 
Post 

Remed-
iation 

Most 
Recent 
Conc. 

WQO Date to Reach 
WQOs 

Years to Reach 
WQO 

MW-18 
TPHg 

Benzene 
MTBE 

93,000 
8,600 
2,500 

26,000 
78 
<5 

17,000 
23 

<10 

100 
1 
5 

2057 
2025 

At WQO 

40 
8 

At WQO 

MW-19 

TPHg 
Benzene 

 
MTBE 

32,000 
11,000 

 
180 

32,000 
11,000 

 
180 

<100 
4 
 
2 

100 
1 
 
5 

2016 
2017 

 
At WQO 

At WQO 
Fluctuating Near 

WQO 
At WQO 

DVE-9 
TPHg 

Benzene 
MTBE 

80,000 
3,400 
370 

12,000 
920 
180 

3,300 
8 
22 

100 
1 
5 

2024 
2017 
2027 

7 
1 
10 

DVE-12 
TPHg 

Benzene 
MTBE 

120,000 
38,000 

210 

46,000 
910 
60 

15,000 
27 
11 

100 
1 
5 

2028 
2022 

Fluctuating Near 
WQO 

11 
5 

Fluctuating Near 
WQO 

DVE-20 

TPHg 
Benzene 

 
MTBE 

64,000 
1,500 

 
19 

20,000 
110 

 
<10 

8,600 
<5 

 
<5 

100 
1 
 
5 

2026 
Fluctuating Near 

WQO 
At WQO 

9 
Fluctuating Near 

WQO 
At WQO 

The residual dissolved-phase TPHg plume is centered on wells MW-5, MW-8, DVE-12, and DVE-20 
onsite.  The dissolved phase benzene plume is centered on well MW-5, is defined in all directions, and 
concentrations have decreased at least two orders of magnitude as a result of biodegradation and 
operation of the DPE system onsite.  The highest benzene concentration now detected is 160 micrograms 
per liter (µg/L). Dissolved MTBE concentrations above the water quality objective (WQO)0F

1 are limited to 
onsite wells MW-7, MW-12, DVE-9, and DVE-12 with a maximum concentration of 22 µg/L.  All 
hydrocarbon concentrations are one to four orders of magnitude below historical maximum 
concentrations. 

TPHg concentrations in offsite well MW-13 have been fluctuating since DPE system shutdown in 2009; 
however, even the highest concentration detected since 2009 is one order of magnitude lower than the 
historical maximum concentration. Benzene and MTBE concentrations in MW-13 have degraded to below 
laboratory reporting limits, indicating the hydrocarbon plume is shrinking.  Furthermore, the SWRCB 
states in their April 2017 review “the majority of monitoring wells display a decreasing trend in 
groundwater concentrations and delineation wells do not indicate an increase in areal extent.  Monitoring 

                                                      
1 Water Quality Objectives are equivalent to the drinking water Environmental Screening Levels (ESLs, Table F-3) 
from User’s Guide: Derivation and Application of Environmental Screening Levels prepared by the California 
Regional Water Quality Control Board – San Francisco Bay Region interim final 2016. 
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well MW-13 has fluctuated in concentrations in past years.”  Hydrocarbon concentrations over time in 
MW-13 are illustrated on Figure A below. 

 

Hydrocarbon concentrations in offsite downgradient well MW-18 are decreasing, indicating the dissolved 
hydrocarbon plume is decreasing in areal extent.  TPHg concentrations, although in the same order of 
magnitude, are lower than the historical maximum concentration as illustrated on Figure B below.  
Furthermore, benzene concentrations have decreased two orders of magnitude to the current 
concentration of 23 µg/L and MTBE has decreased to below laboratory reporting limits. 
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In all wells, TPHg concentrations are expected to reach the WQO in 56 years or less; benzene 
concentrations are expected to reach the WQO in 15 years or less and MTBE concentrations are 
expected to reach the WQO in 10 years or less. These are considered reasonable timeframes based on 
the recent State Water Resources Board (SWRCB) Resolution 2009-0042. 

Offsite downgradient well MW-14, located approximately 250 feet upgradient of the water supply wells, 
contains 85 µg/L TPHg and no BTEX or MTBE.  No BTEX or MTBE have been detected for at least four 
years and TPHg concentrations are two orders of magnitude lower than historical maximum 
concentrations, indicating the plume is decreasing in areal extent.  None-the-less, a sentinel well will be 
installed between MW-14 and the irrigation wells to monitor groundwater conditions immediately 
upgradient of the active irrigation well.  The proposed sentinel well is illustrated on Figure 2. 

Offsite well P-1 monitors groundwater conditions adjacent to the San Lorenzo Creek. No hydrocarbons 
are detected in P-1 with the exception of 5 µg/L MTBE.  Furthermore, no concentration historically 
detected in P-1 has exceeded the San Francisco Regional Water Quality Control Board environmental 
screening levels (ESLs) for freshwater aquatic habitat goal levels.  The historical maximum 
concentrations, current concentrations, and aquatic ESLs are summarized in Table 2.3 below. 

TPHg: y = 8.47E+09e-3.17E-04x

Benzene: y = 1.20E+13e-6.58E-04x
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Table 2.3:     Well P-1 Historical Maximum Concentrations and Aquatic 
Habitat Goal Levels  

Constituent 

Historical 
Maximum 

Concentration 
(µg/L) 

Current 
Concentration 

(µg/L) 
Aquatic ESL (µg/L) 

TPHg 310 <100 440 

Benzene 31 <1 46 

Toluene 0.9 <1 1,300 

Ethylbenzene 1 <1 2,900 

Xylenes 1 <1 Not Established 

MTBE 20 5 66,000 

3. Conclusions and Recommendations 

Based on the following, no additional remediation or assessment is warranted. 

• A significant mass of hydrocarbons has been removed from soil and groundwater as a result of years 
of operation of TPE and DPE extraction systems. 

• Soil and groundwater conditions on- and offsite have been thoroughly assessed by a total of 
24 monitoring wells, 20 soil vapor extraction wells, 3 soil vapor probes, 2 temporary wells, and 49 soil 
borings. 

• All onsite soil samples collected within the upper 10 feet contain concentrations below the direct 
exposure risks outlined in the SWRCB LTCP. 

• No LNAPL has been detected in monitoring wells in over 10 years. 

• Dissolved hydrocarbon concentrations are one to four orders of magnitude below historical maximum 
concentrations.  

• The dissolved hydrocarbon plume is shrinking in areal extent. 

• In their April 2017 Review, the SWRCB notes no LNAPL remains in soil since free product has not 
been observed in any of the 23 groundwater monitoring wells since 2007; and site wells, although 
fluctuating, display a decreasing trend in groundwater concentrations and delineation wells do not 
indicate an increase in areal extent. 
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GHD will install the sentinel well as proposed in the March 31, 2017 FS/CAP and Work Plan and as 
approved by the ACDEH May 25, 2017 letter. An offsite investigation report will be submitted following the 
well installation. 

 
GHD will also install the EISB sulfate canisters in offsite wells MW-13 and MW-18 in addition to previously 
proposed onsite wells, and quarterly canister replacement for at least one year.  This is expected to 
sufficiently enhance biodegradation and reduce the estimated time for residual COCs to reach the cleanup 
goals by increasing the rate of aerobic biodegradation in onsite wells MW-5, DVE-12, and DVE-20, as well 
as offsite wells MW-13 and MW-18. 

 

Sincerely, 

GHD 
 
 
 
 
 
Kiersten Hoey     Greg Barclay PG 6260 
 
KH/cw/64 Addendum 

Encl. 

Figure 1 Vicinity Map 
Figure 2 Site Plan 
 
Attachment A Regulatory Letter 
Attachment B SWRCB April 2017 Review 
 
cc: Mr. Dave Patten, Chevron (electronic copy) 
 Mr. Hugh Murphy, City of Hayward Fire Department (electronic copy) 
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Attachment A 
Regulatory Letter 
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Attachment B 
SWRCB April 2017 Review 
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