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EXECUTIVE SUMMARY 

ERM-West, Inc. (ERM) conducted a Phase II Soil Investigation in anticipation of 
redevelopment of 75 Natoma Street (Block 3721 Lot 31) and 546 Howard Street 
(Block 3721 Lot 16). 

Based on the information obtained during drilling, the subject property is 
underlain by 1906 earthquake fill, which consists of silts and sands with gravel, 
brick fragments, and debris.  Beneath the 75 Natoma Street lot, the earthquake fill 
is approximately 0.5 to 8 feet thick and is underlain by fine Colma sand.  Beneath 
the 546 Howard Street lot, the earthquake fill is at least 8 feet thick. 

Soil analytical results were compared to the San Francisco Bay Regional Water 
Quality Control Board (Water Board) Environmental Screening Levels (ESLs), 
USEPA Regional Screening Levels (RSLs), and Total Threshold Limit 
Concentrations (TTLCs).  Phase II Soil investigation results indicate that zinc is 
present within deep soils underlying the subject site area at concentrations 
exceeding the ESL, and lead is present within shallow and deep soils at 
concentrations classifying the soil as hazardous waste. 

The results were consistent with previous investigations conducted within the 
subject area.  Soil and groundwater contamination within the subject site is likely 
the result of historical industrial operations in the area, including a 
manufactured gas plant that operated at Fremont and Howard Streets.  Imported 
fill materials may be also a source of impacts.  
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1.0 PROJECT BACKGROUND 

In late 2007 and April 2008, ERM completed Phase I Environmental Site 
Assessments (ESA) of the subject property and several other nearby properties 
intended for redevelopment (Figure 1).  The results of the Phase I ESA for the 
subject property were documented in Phase I Environmental Site Assessment Group 
5 (ERM, December 2007).  The results of the Phase I ESAs for the other properties 
were documented in  Phase I Environmental Site Assessment Group 2 (ERM, 
November 2007), Phase I Environmental Site Assessment Group 7 (ERM, December 
2007), and Phase I Environmental Site Assessment Group 4 and Group 8 (ERM, April 
2008).  Based on Phase I ESA findings, ERM conducted a Limited Phase II Soil 
and Groundwater Investigation of all of the properties in July 2008.  The results 
of the Phase II Investigation were documented in Limited Phase II Soil and 
Groundwater Investigation Report (ERM, December 2008).  ERM conducted this 
Phase II Soil Investigation for the subject property to characterize potential 
impacts in soil for the purpose of disposal. 

The subject property is in the City of San Francisco, California on 75 Natoma Street 
(Block 3721 Lot 31) and 546 Howard Street (Block 3721 Lot 16) (Figure 2). 

The subject property is in an area of San Francisco with known soil and 
groundwater impacts caused by historical backfilling with contaminated fill in 
the late 1800s, industrial activity subsequent to fill placement, including 
manufactured gas plants, such the one historically located near Fremont and 
Howard Streets, and the placement of earthquake fill.  Environmental 
investigations of the subject property vicinity in the 1990s showed that soils are 
impacted with heavy metals, polycyclic aromatic hydrocarbons (PAHs), and 
petroleum hydrocarbons.  The subject property is regulated under Article 22A of 
the City and County of San Francisco Municipal Code (“Maher Ordinance”), 
which was developed to address the known, widespread contamination in this 
area caused by contaminated fill material used to reclaim the area in the 1800s.  
The Maher Ordinance requires that site investigation and mitigation plans be 
developed if construction activities will disturb the contaminated fill material.  
The Maher Ordinance does not require additional remedial actions to address 
contamination caused by the fill material. 
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2.0 OBJECTIVES 

The objective of this Phase II soil investigation was to understand material 
management options during excavation of the 75 Natoma Street and 546 Howard 
Street properties.  Excavation of the properties to 10 feet below ground surface 
(bgs) is planned.  This scope was limited to investigation of soil and groundwater 
that may be encountered during construction of the project. 



 

ERM 3 TJPA/0072420 – JUNE 2010 

3.0 PHASE II INVESTIGATION ACTIVITIES 

As part of the Phase II soil investigation activities, eight borings were advanced 
to collect soil samples for laboratory analyses.  Collection of a ground water 
sample was attempted at one boring location.  Field investigation activities and 
methodologies are described below. 

Prior to implementing the Phase II field investigation, the following activities 
were completed: 

• A Health and Safety Plan was prepared; 

• Drilling permits were obtained from the City and County of San Francisco 
Department of Public Health; 

• Underground Services Alert, a notification service for marking underground 
utilities on public rights-of-way, was notified of the proposed work; and 

• A private utility-locating service was contracted to mark underground 
utilities in the vicinity of the drilling locations. 

3.1 SOIL SAMPLING 

On 20 December 2008, eight soil borings (Natoma B-1 through Natoma B-4, and 
Howard B-1 through Howard B-4) were advanced to facilitate the collection of 
soil samples for physical characterization and chemical analysis.  Additionally, 
collection of a ground water sample was attempted at boring location Natoma  
B-4.  Boring locations are identified on Figure 2. 

All borings were hand augered to 5 feet bgs to reduce the potential for 
encountering underground utilities during drilling activities.  The borings were 
advanced with a direct-push rig to approximately 10 feet bgs; one boring 
(Natoma B-4) was advanced to 20 feet bgs.  At four borings (Natoma B-1, 
Howard B-1 through Howard B-3), drilling could not be advanced below 8 feet 
bgs due to presence of gravels and fill debris.  At one boring (Howard B-4) 
drilling could not be advanced below 3.5 feet bgs due to the presence of a hard 
rock debris layer.  At this location, drilling of two additional step-out borings 
were attempted but could not be advanced below 3 feet bgs. 

Soil samples were collected continuously at each boring.  As part of the soil 
sampling activities, the soil samples were (1) visually examined to characterize 
the subsurface geology according to the Unified Soil Classification System, (2) 
evaluated for visible evidence of contamination, and (3) field-screened with a 
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photoionization detector (PID) for the presence of organic vapors.  Soil 
descriptions and results of the PID screenings are documented on the soil boring 
logs included in Attachment A.  Soil samples were collected from each boring at 
depths of approximately 1, 5, and 8 or 10 feet bgs, with the following exceptions:  
at borings Howard B-1 and Howard B-3, the presence of brick and wood debris 
below approximately 6-7 feet bgs prevented the collection of deeper soil samples 
from the bottom of the borings. 

Ground water was not encountered in boring Natoma B-4, which was advanced to 
20 feet bgs; thus, no ground water samples were collected.  The borehole was left 
open for over 2 hours and did not yield water. 

The soil samples were submitted under proper chain of custody to Accutest 
Laboratories in Santa Clara, California.  Copies of the chain-of-custody forms are 
provided in Attachment B.  The soil samples were analyzed for the following 
constituents: 

• Diesel- and motor-oil-range total petroleum hydrocarbons (TPH-d/ TPH-mo) 
by United States Environmental Protection Agency (USEPA) Method 8015; 

• Gasoline-range total petroleum hydrocarbons (TPH-g); benzene, toluene, 
ethyl benzene and xylenes (BTEX); and methyl-tertiary-butyl-ether (MTBE); 
by USEPA Method 8260; and 

• LUFT 5 metals (cadmium, chromium, lead, nickel, and zinc) by USEPA Method 
6010B. 

Upon completion of sampling activities at each location, the borings were 
properly backfilled with a cement-bentonite grout and completed with concrete 
surfacing.  The soil cuttings generated from the drilling activities were contained 
in one 55-gallon drum.  The drum was temporarily stored on the 546 Howard 
Street lot and subsequently disposed of at a licensed water disposal facility 
following the completion of fieldwork. 
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4.0 PHASE II INVESTIGATION RESULTS 

The results of the Phase II Soil investigation are presented in the following 
subsections. 

4.1 GEOLOGY 

Borings Natoma B-1 through Natoma B-4 and Howard B-1 through Howard B-4 
were advanced to depths ranging from 3.5 to 20 feet bgs.  Encountered fill material, 
which included silty sand, and gravelly/sandy silt with brick fragments, was 
approximately 0.5 to 8 feet thick.  Beneath the 75 Natoma Street lot, the fill was 
underlain by brown, fine Colma sand.  Sand was not encountered beneath the 
546 Howard Street lot, as the borings on this property could not be advanced below 
the fill material.  Refusal was encountered at 3.5 feet bgs at Howard B-4 and at 8 feet 
bgs at Natoma B-1 and Howard B-1 through Howard B-3. 

PID readings ranged from 0 to 12.6 parts per million (ppm) on the 546 Howard 
Street lot.  All PID readings from the 75 Natoma Street lot were zero. 

4.2 SOIL RESULTS 

Soil analytical results are summarized on Table 1.  The laboratory analytical 
reports and the data quality review are provided in Attachment B. 

Table 1 also includes the following remediation goals and screening levels for 
commercial/industrial land use, for comparison purposes only: 

• San Francisco Bay Regional Water Quality Control Board (Water Board) 
Environmental Screening Levels (ESLs) - ESLs are screening levels that the 
Water Board developed to accelerate the preparation of environmental risk 
assessments at sites with soil and groundwater impacts.  ESLs for shallow 
soil (less than or equal to 9.8 feet bgs), deep soil (greater than 9.8 feet bgs), 
and direct contact exposure by a trench worker are included on Table 1.  ESLs 
set for commercial/industrial land use where groundwater is not a current or 
potential drinking water resource were used for comparison.  ESLs are not 
cleanup goals, do not establish policy or regulation, and are not intended to 
be used as a stand-alone tool for decision-making.  As stated in the ESL 
documentation, the presence of a chemical above an ESL does not necessarily 
indicate that adverse impacts to human health or the environment are 
occurring. 
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• USEPA Regional Screening Levels for Chemical Contaminants at 
Superfund Sites (RSLs) - RSLs are human health risk-based concentrations 
that are intended to assist risk assessors and others in initial screening-level 
evaluations of environmental impact.  RSLs are not cleanup standards.  The 
RSLs were used for comparison purposes in the absence of ESLs. 

• Total Threshold Limit Concentrations (TTLCs) and Soluble Threshold 
Limit Concentrations (STLCs) - TTLCs and STLCs are included on Table 1 
for the purpose of determining if soils could be characterized as a hazardous 
waste.  These criteria were established by the State of California and are 
outlined in Title 22 of the California Code of Regulations.  Soil with 
concentrations of a given element or compound in excess of its TTLC is 
characterized as a hazardous waste.  In addition, if a soil concentration of a 
given element or compound exceeds 10 times its STLC, it is possible that the 
soil could contain a soluble fraction of the element or compound in question 
that would be in excess of its STLC and, therefore, a hazardous waste. 

4.2.1 Metals 

Chromium, lead, nickel, and zinc were detected in all soil samples.  Cadmium 
was not detected above the method detection limit in any soil sample.  Detected 
concentrations of chromium, lead, and nickel did not exceed the shallow or deep 
soil ESLs, RSLs, or TTLCs. 

Zinc was detected in all soil samples between 15 and 5,260 milligrams per 
kilogram (mg/kg).  Zinc was detected in one sample, Natoma B-4 (10-11 feet bgs) 
at a concentration of 5,260 mg/kg, exceeding the deep soil ESL and TTLC of 
5,000 mg/kg. 

4.2.2 Total Petroleum Hydrocarbons 

TPH-d was detected in three soil samples at concentrations ranging from 5.72 to 
162 mg/kg, below the ESL of 180 mg/kg set for shallow and deep soils. 

TPH-mo was detected in the majority of the soil samples at concentrations 
ranging from 13 to 1,650 mg/kg.  There were no exceedances of the shallow and 
deep soil ESLs set at 2,500 and 5,000 mg/kg, respectively. 

TPH-g was detected in three soil samples at concentrations ranging from 0.0619 
to 0.101 mg/kg, below the ESL of 180 mg/kg set for shallow and deep soils. 
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4.2.3 Volatile Organic Compounds 

BTEX and MTBE were not detected above the method detection limit in any soil 
sample. 

4.3 CAM 17 METALS RESULTS 

Based on the initial metals results, samples collected from Natoma B-3 (5-6 feet 
bgs) and Natoma B-4 (10-11 feet bgs) were analyzed for California Assessment 
Manual (CAM) 17 metals by USEPA Method 6010B.  CAM 17 analytical results 
are summarized on Table 2, with TTLCs shown for comparison purposes.  
Several metals (antimony, arsenic, barium, chromium, cobalt, copper, lead, 
mercury, nickel, vanadium, and zinc) were detected in both samples, but lead 
(3,480 mg/kg in Natoma B-4 [10-11 feet bgs]) was the only compound detected 
above its TTLC of 1,000 mg/kg. 

4.4 STLC RESULTS 

The 75 Natoma Street and 546 Howard Street properties will be excavated to  
10 feet bgs during construction activities.  Therefore, based on the lead analytical 
results reported for samples from the 75 Natoma Street lot and chromium 
analytical results reported for samples from the 546 Howard Street lot, 11 
samples were chosen for the STLC analysis, and 8 samples were chosen for the 
Toxicity Characteristic Leaching Procedure (TCLP) analysis.  STLC is used when 
determining the hazardous waste characterization under California State 
regulations as outlined in Title 22 of the California Code of Regulations.  TCLP is 
the characterization based on federal guidelines. 

All samples collected from the 75 Natoma Street lot were analyzed for lead and 
sample Howard B-4 (2 feet bgs) was analyzed for chromium for STLC 
comparison.  Samples collected from Natoma B-1 (1 and 5-6 feet bgs), Natoma  
B-2 (2 and 5-6 feet bgs), Natoma B-3 (5-6 feet bgs), and Natoma B-4 (2, 5-6, and 
10-11 feet bgs) were analyzed for lead for TCLP comparison.  STLC and TCLP 
analytical results are shown in Table 2. 

Lead exceeded the STLC value of 5 milligrams per liter (mg/L) in Natoma B-1  
(1 and 5-6 feet bgs), Natoma B-2-2 (2, 5-6, and 9-10 feet bgs), Natoma B-3 (5-6 feet 
bgs), and Natoma B-4 (2 and 5-6 feet bgs).  Therefore, upon excavation, the soil 
will have to be treated as hazardous waste under California State regulations. 
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Lead exceeded the TCLP value of 5 mg/L in Natoma B-4 (10-11 feet bgs).  
Therefore, upon excavation, the soil will have to be treated as hazardous waste 
under federal guidelines. 

4.5 DATA QA/QC REVIEW 

ERM performed a data quality review of the analytical results in accordance with 
the USEPA Contract Laboratory Program National Functional Guidelines for Organic 
Data Review, October 1999, and USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review, October 2004.  The data quality 
review evaluated holding times, preservation methods, method blank and trip 
blank sample results, laboratory control sample recoveries, and matrix and 
surrogate spike recoveries.  A copy of the data quality review is provided in 
Attachment B along with the analytical laboratory report. 
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5.0 CONCLUSION AND RECOMMENDATIONS 

Based on the information obtained during drilling, the subject property is 
underlain by 1906 earthquake fill, which consists of silts and sands with gravel, 
brick fragments, and debris.  Beneath the 75 Natoma Street lot, the earthquake fill 
is approximately 0.5 to 8 feet thick and is underlain by fine Colma sand.  Beneath 
the 546 Howard Street lot, the earthquake fill is at least 8 feet thick. 

Soil analytical results were compared to Water Board ESLs, USEPA RSLs, and 
TTLCs.  Phase II Soil investigation results indicate that zinc is present within 
deep soils (10-11 feet bgs) underlying the subject site area at concentrations 
exceeding the ESL, and lead is present within shallow and deep soils at 
concentrations classifying the soil as hazardous waste. 

As indicated, results were consistent with previous investigations conducted 
within the subject area.  Soil contamination within the subject site is likely the 
result of historical industrial operations in the area, including a manufactured 
gas plant at Fremont and Howard Streets.  Imported fill materials may be also a 
source of impacts. 

Due to the above findings, however, soils being excavated will need proper 
handling and disposal.  ERM recommends a Materials Management Plan for 
handling and disposal of impacted soils within the subject site. 

For protection of construction personnel, ERM recommends implementation of a 
site-specific Health and Safety Plan prior to initiation of construction activities.  
This plan should detail the nature and extent of potential contamination 
underlying the subject site, and should establish proper safety measures to be 
employed when performing activities within this area. 
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Table 1
Summary of Soil Analytical Results

Phase II Soil Investigation
75 Natoma and 546 Howard Streets

San Francisco, California

TPH as Diesel TPH as Motor Oil TPH as Gasoline Cadmium Chromium Lead Nickel Zinc
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

75 Natoma Street
Natoma B-1-1 12/20/2008 1 <10 <20 <0.099 <0.97 33 208 18.1 90.6
Natoma B-1-(5-6) 12/20/2008 5-6 <10 13 J <0.1 <0.94 35 107 19.4 70.8
Natoma B-1-(7-8) 12/20/2008 7-8 <10 <20 <0.099 <0.98 34.3 74.4 19.2 52.1
Natoma B-2-2 12/20/2008 2 <10 54.9 <0.1 <0.96 31.9 383 18.9 374
Natoma B-2-(5-6) 12/20/2008 5-6 <10 13.9  J <0.1 <0.98 36.8 204 27.2 159
Natoma B-2-(9-10) 12/20/2008 9-10 28.6 (a) NJ 87.6 (b) NJ <0.099 <0.93 29.2 55 19.6 58.3
Natoma B-3-1 12/20/2008 1 <390 1,650 <0.099 <0.92 19.7 27.4 30.2 63.7
Natoma B-3-(5-6) 12/20/2008 5-6 <9.8 62.4 <0.1 <0.98 33.9 403 21 338
Natoma B-3-(9-10) 12/20/2008 9-10 162 (a) NJ 360 (b) NJ <0.099 <0.98 19.6 46.5 12.3 15
Natoma B-4-2 12/20/2008 2 <19 25 J <0.099 <0.94 27.5 243 18.1 209
Natoma B-4-(5-6) 12/20/2008 5-6 <9.9 27.2 <0.1 <0.97 36.4 185 17.3 84.8
Natoma B-4-(10-11) 12/20/2008 10-11 5.72 (a) NJ 16.5 J <0.099 <0.95 29.8 161 18.2 5,260
546 Howard Street
Howard B-1-1 12/20/2008 1 <100 948 0.0787 J <0.97 39.9 17.5 29.7 68.5
Howard B-1-(5-6) 12/20/2008 5-6 <10 32.8 <0.1 <0.98 35.2 30.9 26.7 197
Howard B-2-2 12/20/2008 2 <50 290 0.101 J <0.93 44 15.1 28.6 56.6
Howard B-2-(5-6) 12/20/2008 5-6 <10 116 <0.1 <0.99 44.6 17.2 34.4 59
Howard B-2-(7-8) 12/20/2008 7-8 <10 38.4 <0.1 <1.0 32.3 7.8 32 33.9
Howard B-3-1 12/20/2008 1 <100 866 0.0619 J <0.95 49.2 18.1 38.2 64.7
Howard B-3-(5-6) 12/20/2008 5-6 <100 701 <0.099 <0.95 48.1 20.2 84.5 59.6
Howard B-4-2 12/20/2008 2 <100 525 <0.099 <1.0 50.3 31 36.6 51.5
ESL (<9.8 ft bgs) 180 2,500 180 7.4 2,500 750 150 600
ESL (>9.8 ft bgs) 180 5,000 180 39 5,000 750 260 5,000
ESL (Construction/Trench Worker Exposure Scenario) 4,200 12,000 4,200 39 - 750 260 230,000
RSL - - - 810 1,400 800 20,000 310,000
TTLC (mg/kg) - - - 100 2,500 1,000 2,000 5,000
STLC (mg/L) - - - 1 5 5 20 250

Notes:
Only those constituents detected in at least one sample are shown.

Results of sample IDs in Italics are compared to ESL (>9.8 ft bgs)
RSL Industrial Soil - Regional Screening Levels for Chemical Contaminants at Superfund Sites, September 2008
Shaded cells indicate exceedance of ESL
<0.5 - not detected above the detection limit indicated
- not available
Laboratory Notes:
(a) Not a typical diesel pattern
(b) Estimated value due to discrete peaks mixed with motor oil
J = Indicates an estimated value
ERM Qualifiers:
NJ = Estimated value - chromatogram did not resemble the standard hydrocarbon pattern

Sample ID

ESL Industrial Soil - San Francisco Bay Regional Water Quality Control Board, Environmental Screening Levels for 
Industrial Sites with non-drinking water source, May 2008

Total Petroleum Hydrocarbons (TPH) LUFT 5 Metals
Sample Depth (ft 

bgs)Sample Date
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Table 2
Summary of CAM 17, STLC, and TCLP Results

Phase II Soil Investigation
75 Natoma and 546 Howard Streets

San Francisco, California

Sample ID Sample Date Sample Depth Antimony Arsenic Barium Chromium Cobalt Copper Lead Mercury Nickel Vanadium Zinc
CAM17 Analysis ft bgs mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Natoma B-3-(5-6) 12/20/2008 5-6 <2.0 5.9 163 37.3 5.5 115 255 1.6 26 33.3 301
Natoma B-4-(10-11) 12/20/2008 10-11 4.4 7.1 608 32.8 5.5 324 3,480 0.17 23 29.3 4,990

500 500 10,000 2,500 8,000 2,500 1,000 20 2,000 2,400 5,000
STLC Analysis mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Natoma B-1-1 12/20/2008 1 -- -- -- -- -- -- 12.8 -- -- -- --
Natoma B-1-(5-6) 12/20/2008 5-6 -- -- -- -- -- -- 10.5 -- -- -- --
Natoma B-1-(7-8) 12/20/2008 7-8 -- -- -- -- -- -- 4 -- -- -- --

Natoma B-2-2 12/20/2008 2 -- -- -- -- -- -- 27.5 -- -- -- --
Natoma B-2-(5-6) 12/20/2008 5-6 -- -- -- -- -- -- 7.4 -- -- -- --

Natoma B-2-(9-10) 12/20/2008 9-10 -- -- -- -- -- -- 6.9 -- -- -- --
Natoma B-3-(5-6) 12/20/2008 5-6 -- -- -- -- -- -- 21.8 -- -- -- --

Natoma B-4-2 12/20/2008 2 -- -- -- -- -- -- 9.5 -- -- -- --
Natoma B-4-(5-6) 12/20/2008 5-6 -- -- -- -- -- -- 30.6 -- -- -- --

Natoma B-4-(10-11) 12/20/2008 10-11 -- -- -- -- -- -- 4.6 -- -- -- --
Howard B-4-2 12/20/2008 2 -- -- -- 0.71 -- -- -- -- -- -- --

15 5 100 5 80 25 5 0.2 20 -- --
TCLP Analysis mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Natoma B-1-1 12/20/2008 1 -- -- -- -- -- -- 0.36 -- -- -- --
Natoma B-1-(5-6) 12/20/2008 5-6 -- -- -- -- -- -- <0.25 -- -- -- --

Natoma B-2-2 12/20/2008 2 -- -- -- -- -- -- <0.25 -- -- -- --
Natoma B-2-(5-6) 12/20/2008 5-6 -- -- -- -- -- -- 0.27 -- -- -- --
Natoma B-3-(5-6) 12/20/2008 5-6 -- -- -- -- -- -- 3.7 -- -- -- --

Natoma B-4-2 12/20/2008 2 -- -- -- -- -- -- <0.25 -- -- -- --
Natoma B-4-(5-6) 12/20/2008 5-6 -- -- -- -- -- -- 0.32 -- -- -- --

Natoma B-4-(10-11) 12/20/2008 10-11 -- -- -- -- -- -- 24.8 -- -- -- --
- 5 100 5 - - 5 0.2 - - -

Notes:
CAM17 - Metals by EPA Method 3050B/6010B
TTLC - Total Threshold Limit Concentration
STLC - Soluble Threshold Limit Concentration
TCLP - Toxicity Characteristic Leaching Procedure
TTLC and STLC are used when determining the hazardous waste characterization under California State regulations as outlined in Title 22 of the California Code of Regulations.
TCLP is the characterization based on federal guidelines.
Shaded and boxed cells indicate exceedance of TTLC
Shaded cells indicate exceedance of STLC or TCLP
ND - note detected above the detection limit indicated
-- not analyzed
- not available

TTLC

STLC

TCLP
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Client Name: CALTRANS
Location: San Francisco, California
Contractor: Gregg Drilling
Drilling Method: Direct Push
Logged By: C. Yi
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1777 Botelho Drive, Suite 260
Walnut Creek, CA  94596
Phone: (925) 946-0455
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LOG OF BOREHOLE: Howard B-1



SANDY SILT (ML): as above, gravel up to 1/2" in size.

SANDY SILT (ML): light brown, asphalt pieces, soft, dry.
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GRAVELLY SANDY SILT (GM): as above. Howard B-2-(7-8)
GRAVEL (GP): gray, broken, 1/2" pieces, hard.
Total Depth - 8 feet bgs

Asphalt, ~3.0".
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GRAVELLY SANDY SILT (GM): brown, fine to coarse sand, gravel up to 1.0" in size, soft, dry. Howard B-2-(5-6)
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SANDY SILT (ML): light brown, few gravel, soft, dry. Howard B-2-2
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Date Started: 12/20/2008
Date Completed: 12/20/2008
Total Depth: 8 feet
Borehole Diameter: 2.0"
Initial Water Level: NA

Project Number: 0072420
Project Name: Transbay, SF/TJPA
Client Name: CALTRANS
Location: San Francisco, California
Contractor: Gregg Drilling
Drilling Method: Direct Push
Logged By: C. Yi
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1777 Botelho Drive, Suite 260
Walnut Creek, CA  94596
Phone: (925) 946-0455
Fax: (925) 946-9968

ERM

Notes: 0-5' hand augered, refusal at 8.0'.

LOG OF BOREHOLE: Howard B-2
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Total Depth - 8 feet bgs

GRAVELLY SANDY SILT (ML): brown, gravel up to 1.0" in size, fine to coarse sand, soft to medium stiff, dry.
Howard B-3-(5-6)

SANDY SILT (ML): brown, few fine to coarse sands, few gravel, soft, dry.
SANDY SILT (ML): as above.
SANDY SILT (ML): as above.
SANDY SILT (ML): brown, fine to coarse sand, soft, dry. Howard B-3-1
Asphalt, ~3.0".
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Wood pieces, up to 2.0" in size.
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Soil Descriptions and Observations

Date Started: 12/20/2008
Date Completed: 12/20/2008
Total Depth: 8 feet
Borehole Diameter: 2.0"
Initial Water Level: NA
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Notes: 0-5' hand augered, refusal at 8.0'.

Project Number: 0072420
Project Name: Transbay, SF/TJPA
Client Name: CALTRANS
Location: San Francisco, California
Contractor: Gregg Drilling
Drilling Method: Direct Push
Logged By: C. Yi
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1777 Botelho Drive, Suite 260
Walnut Creek, CA  94596
Phone: (925) 946-0455
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LOG OF BOREHOLE: Howard B-3
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Total Depth - 3.5 feet bgs
GRAVELLY SILT (GM): brown, with brick pieces and gravel, soft, dry.
SANDY SILT (ML): brown, trace brick pieces and gravel, soft to loose, dry. Howard B-4-2
SANDY SILT (ML): brown, asphalt pieces, soft to loose, dry.

Project Number: 0072420
Project Name: Transbay, SF/TJPA
Client Name: CALTRANS
Location: San Francisco, California
Contractor: Gregg Drilling
Drilling Method:  Hand Auger
Logged By: C. Yi
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Soil Descriptions and Observations

1 of 1

Date Started: 12/20/2008
Date Completed: 12/20/2008
Total Depth: 3.5 feet
Borehole Diameter: 2.0"
Initial Water Level: NA
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1777 Botelho Drive, Suite 260
Walnut Creek, CA  94596
Phone: (925) 946-0455
Fax: (925) 946-9968

Notes: Attempted two stepover locations and encountered
refusal at 3.5'.
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SAND (SP): as above. Natoma B-1-(7-8)

SAND (SP): as above, burnt wood piece.
SAND (SP): as above.
SAND (SP): as above, trace brick pieces, damp.
SAND (SP): brown, fine sand, some silt, loose, dry. Natoma B-1-1
Concrete, 6.0".

Total Depth - 8 feet bgs
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Date Started: 12/20/2008
Date Completed: 12/20/2008
Total Depth: 8 feet
Borehole Diameter: 2.0"
Initial Water Level: NA

Soil Descriptions and Observations
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SAND (SP): brown, fine sand, trace gravel, few brick pieces, loose, dry. Natoma B-1-(5-6)
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Project Number: 0072420
Project Name: Transbay, SF/TJPA
Client Name: CALTRANS
Location: San Francisco, California
Contractor: Gregg Drilling
Drilling Method: Direct Push
Logged By: C. Yi

1 of 1

LOG OF BOREHOLE: Natoma B-1
ERM
1777 Botelho Drive, Suite 260
Walnut Creek, CA  94596
Phone: (925) 946-0455
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Notes: 0-5' hand augered, refusal at 8.0'.



SAND (SP): brown, fine sand, some silt, loose, dry.

SILTY SAND (SM): brown, fine sand with silt, trace brick pieces, loose, dry (fill).
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SAND (SP): as above, trace clay.
Natoma B-2-(9-10)
Total Depth - 10 feet bgs

Asphalt, ~3.0", and Concrete, 2.0".
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Date Started: 12/20/2008
Date Completed: 12/20/2008
Total Depth: 10 feet
Borehole Diameter: 2.0"
Initial Water Level: NA

Project Number: 0072420
Project Name: Transbay, SF/TJPA
Client Name: CALTRANS
Location: San Francisco, California
Contractor: Gregg Drilling
Drilling Method: Direct Push
Logged By: C. Yi
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1777 Botelho Drive, Suite 260
Walnut Creek, CA  94596
Phone: (925) 946-0455
Fax: (925) 946-9968

1 of 1

Notes: 0-5' hand augered.

LOG OF BOREHOLE: Natoma B-2
ERM



SANDY GRAVELLY SILT (GM): as above, gravel up to 1.5" in size.

SANDY GRAVELLY SILT (GM): brown, gravel up to 1/2" in size, soft to loose, dry. Natoma B-3-1
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SILTY SAND (SM): brown, fine sand, trace brick pieces, loose, dry. Natoma B-3-(5-6)

SILTY SAND (SM): as above, burnt wood piece, gray rocks, brick.
SAND (SP): brown, with brick and rock pieces, loose, dry.
Natoma B-3-(9-10)
Total Depth - 10 feet bgs

Concrete, ~4.0".
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SANDY GRAVELLY SILT (GM): as above.0.0
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1777 Botelho Drive, Suite 260
Walnut Creek, CA  94596
Phone: (925) 946-0455
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Date Started: 12/20/2008
Date Completed: 12/20/2008
Total Depth: 10 feet
Borehole Diameter: 2.0"
Initial Water Level: NA
Notes: 0-5' hand augered.

Project Number: 0072420
Project Name: Transbay, SF/TJPA
Client Name: CALTRANS
Location: San Francisco, California
Contractor: Gregg Drilling
Drilling Method: Direct Push
Logged By: C. Yi

1 of 1
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LOG OF BOREHOLE: Natoma B-3



SILTY SAND (SM): brown, fine sand, trace brick, loose, dry.

Total Depth - 20 feet bgs

SM

Concrete, 10".

SILTY SAND (SM): as above, few coarse sand, with brick pieces.
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SAND (SP): brown, fine sand, some silt, trace brick, damp to dry. Natoma B-4-(5-6)

SAND (SP): as above, large brick piece, dark brown, burnt odor like wood.

SAND (SP): brown, fine sand, trace silt, dry to slightly damp. Natoma B-4-(10-11)

SAND (SP): as above.

SAND (SP): as above, damp.
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SILTY SAND (SM): as above, damp.
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SILTY SAND (SM): as above. Natoma B-4-2
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Date Started: 12/20/2008
Date Completed: 12/20/2008
Total Depth: 20 feet
Borehole Diameter: 2.0"
Initial Water Level: NA
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Notes: 0-5' hand augered.

Project Number: 0072420
Project Name: Transbay, SF/TJPA
Client Name: CALTRANS
Location: San Francisco, California
Contractor: Gregg Drilling
Drilling Method: Direct Push
Logged By: C. Yi

LOG OF BOREHOLE: Natoma B-4
ERM
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Attachment B 
Analytical Laboratory Report and 
Data Quality Review 



























































































































































































































































































































































Memorandum Environmental 
Resources 
Management  

2875 Michelle Drive 
Suite 200 
Irvine, CA  92606 
(949) 623-4700 
(949) 623-2940 (fax) 

To: Chimi Yi 

From: Irene Lavigne 

Date: 16 January 2009 

Subject: Data Review of TJPA, San Francisco - Soil Samples 
Collected 20 December 2008 

Project Number: 0072420.03.201 

Data Package: Accutest Laboratories Data Package C3538 

The quality of the data was assessed and any necessary qualifiers were 
applied following the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review, June 2008 and USEPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Data 
Review, October 2004. 

HOLDING TIME AND PRESERVATION EVALUATION 

The sample shipments were received at the laboratory within the method 
prescribed temperature and pH preservation requirements with one 
exception.  The laboratory noted that one sample was not preserved at a 
pH below 2, as required; however, since the sample was analyzed within 
the 7-day holding time requirement for unpreserved samples, 
qualification of sample data was not required.  The sample that exceeded 
preservation requirements is shown in Table 1. 

The samples were prepared and analyzed within the method prescribed 
time period from the date of collection with one exception.  One sample 
was analyzed for total petroleum hydrocarbons three days beyond the 
acceptable holding time.  Detected and nondetected results for this sample 
were qualified as estimated (J/UJ), as shown in Table 2.   

BLANK EVALUATION 

The method blank sample results were nondetected for each of the target 
analytes.  No sample data were qualified on the basis of blank detections. 
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BLANK SPIKE EVALUATION 

The laboratory control sample (LCS)/laboratory control sample duplicate 
(LCSD) recoveries were within the laboratory’s limits of acceptance.  No 
sample data were qualified as a result of LCS recoveries.  The LCS 
recoveries indicate acceptable laboratory accuracy and precision. 

MATRIX SPIKE EVALUATION 

The matrix spike (MS)/matrix spike duplicate (MSD) recoveries were 
within the laboratory’s limits of acceptance with limited exceptions; 
however, no sample data were qualified as a result of MS outliers.  Data 
were not qualified if the sample used to prepare the spike sample was not 
a client sample, if the sample data could be verified by an associated in-
control LCS recovery, or if only one recovery in a MS/MSD pair was 
outside control limits.  Also, if the amount of a given compound in the 
spiked sample was greater than four times the spiked amount, or if the 
spike sample was diluted by a factor of 10 times or more, then sample 
data were not qualified.  Outlying MS recoveries are presented in Table 3. 

SURROGATE SPIKE EVALUATION 

The surrogate recoveries were within acceptable limits with limited 
exceptions.  Sample data for five samples were qualified as estimated (J 
and/or UJ) due to low surrogate recoveries.  Outlying surrogate 
recoveries are presented in Table 4. 

TPH EVALUATION 

The laboratory noted that the sample chromatograms for five TPH 
analyses either did not resemble the typical patterns for the respective 
compounds or were representative of a mixture of TPH compounds.  ERM 
qualified the affected samples as tentatively identified and estimated (NJ) 
as shown in Table 3.   

The laboratory also noted that results for TPH analyses in the >C28 – C40 
carbon range resembled a motor oil pattern.  These samples are listed in 
Table 3; however, no qualifications were made to the data as a result of 
this information. 
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OVERALL ASSESSMENT 

No data were determined to be unusable.  All of the data, including 
qualified data, can be used for decision-making purposes; however, the 
limitations indicated by the applied qualifiers should be considered when 
using the data.  The quality of the data generated during this investigation 
is acceptable for the preparation of technically defensible documents. 



Table 1
Samples with Exceeded Preservation Requirements

TJPA - Soil Investigation
San Francisco, CA

Lab Analysis Sample pH pH ERM
Package Sample ID Method (pH units) Limits Qualifier

C3538 HOWARD B-1-1 BTEX > 2 < 2 HT

Data package reviewed: C3538

Key:
BTEX = Benzene, toluene, ethylbenzene and xylenes
HT = No qualification required; sample was analyzed within holding time for unpreserved samples

Page 1 of 1  0072420.03.201; 1/16/2009



Table 2
Samples with Exceeded Holding Times

TJPA - Soil Investigation
San Francisco, CA

Lab Holding # of Days ERM
Package Sample ID Method Time (days) Exceeded Qualifier

C3538 DRUM TPH (C10-C28), TPH (>C28-C40) 14 3 J/UJ

Data package reviewed: C3538

Key:
TPH (C10-C28) = Total petroleum hydrocarbons (C10-C28 carbon range)
TPH (>C28-C40) = Total petroleum hydrocarbons (greater than 28 carbons in range)
J = Detected results qualified as estimated
UJ = Nondetected results qualified as estimated

Page 1 of 1  0072420.03.201; 1/16/2009



Table 3
Spike Recoveries Outside of Acceptable Limits

TJPA - Soil Investigation
San Francisco, CA

Lab Spike Associated Recovery Limit RPD Sample ERM
Package Sample ID Sample Compound (%) (%) RPD Limit Result Qualifier

C3538 Batch MS/MSD NA Benzene 27/44 60-130 48 30 NA --
C3538 Batch MS/MSD NA Ethylbenzene 17/34 60-130 67 30 NA --
C3538 Batch MS/MSD NA Toluene 23/42 60-130 58 30 NA --
C3538 Batch MS/MSD NA Xylene 18/32 60-130 58 30 NA --
C3538 Batch MS/MSD NA TPH (>C28-C40) 61/17 45-140 4 30 NA --
C3538 Batch MS/MSD NA TPH (C10-C28) 20503/11413 45-140 14 30 NA 4X
C3538 Batch MS/MSD NA TPH (>C28-C40) 0/0 45-140 NR 30 NA SDO
C3538 DRUM MS/MSD NA TPH (>C28-C40) 356/221 45-140 17 30 NA --
C3538 NATOMA B-1-1 MS/MSD NA Lead -4/-44 80-120 10 20 NA 4X
C3538 NATOMA B-1-1 MS/MSD NA Zinc 86/147 80-120 21 20 NA --
C3538 Batch MS/MSD NA Lead -784/-773 80-120 6 20 NA --

Data package reviewed: C3538

Key:
MS/MSD = Matrix spike/matrix spike duplicate
RPD = Relative percent difference
Batch = Spike sample was prepared using a non-client sample
NA = Not applicable; qualification of sample data not required
TPH (>C28-C40) = Total petroleum hydrocarbons (greater than 28 carbons in range)
TPH (C10-C28) = Total petroleum hydrocarbons (C10-C28 carbon range)
NR = Not reported
4X = The concentration of the unspiked sample was greater than 4 times the amount spiked; no qualifications necessary
SDO = No qualification required; spiked compound diluted out of sample due to dilution factor > 10

MS/MSD
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Table 4
Surrogate Recovery Results out of Acceptable Limits

TJPA - Soil Investigation
San Francisco, CA

Lab Recovery Limit ERM
Package Sample ID Method Surrogate (%) (%) Qualifier

C3538 HOWARD B-1-1 BTEX, TPH-GRO Dibromofluoromethane 48 60-130 J/UJ
C3538 HOWARD B-1-(5-6) BTEX, TPH-GRO Dibromofluoromethane 10 60-130 UJ
C3538 HOWARD B-2-2 BTEX, TPH-GRO Dibromofluoromethane 30 60-130 J/UJ
C3538 HOWARD B-2-(7-8) BTEX, TPH-GRO Dibromofluoromethane 16 60-130 UJ
C3538 HOWARD B-3-1 BTEX, TPH-GRO Dibromofluoromethane 51 60-130 J/UJ

Data package reviewed: C3538

Key:
BTEX = Benzene, toluene, ethylbenzene and xylenes
TPH-GRO = Total petroleum hydrocarbons - gasoline range organics (C6 - C10 carbon range)
J = Detected result is estimated
UJ = Nondetected result is estimated 
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Table 5
TPH Results

TJPA - Soil Investigation
San Francisco, CA

Lab Reported ERM
Package Sample ID Compound Concentration Units Qualifier Notes

C3538 NATOMA B-1-(5-6) TPH (>C28-C40) 13.0 mg/kg -- Motor oil pattern
C3538 NATOMA B-2-2 TPH (>C28-C40) 54.9 mg/kg -- Motor oil pattern
C3538 NATOMA B-2-(5-6) TPH (>C28-C40) 13.9 mg/kg -- Motor oil pattern
C3538 NATOMA B-2-(9-10) TPH (C10-C28) 28.6 mg/kg NJ Not a typical diesel pattern
C3538 NATOMA B-2-(9-10) TPH (>C28-C40) 87.6 mg/kg NJ Discrete peaks mixed with motor oil
C3538 NATOMA B-3-1 TPH (>C28-C40) 1650 mg/kg -- Motor oil pattern
C3538 NATOMA B-3-(5-6) TPH (>C28-C40) 62.4 mg/kg -- Motor oil pattern
C3538 NATOMA B-3-(9-10) TPH (C10-C28) 162 mg/kg NJ Not a typical diesel pattern
C3538 NATOMA B-3-(9-10) TPH (>C28-C40) 360 mg/kg NJ Discrete peaks mixed with motor oil
C3538 NATOMA B-4-2 TPH (>C28-C40) 25.0 mg/kg -- Motor oil pattern
C3538 NATOMA B-4-(5-6) TPH (>C28-C40) 27.2 mg/kg -- Motor oil pattern
C3538 NATOMA B-4-(10-11) TPH (C10-C28) 5.72 mg/kg NJ Not a typical diesel pattern
C3538 NATOMA B-4-(10-11) TPH (>C28-C40) 16.5 mg/kg -- Motor oil pattern
C3538 HOWARD B-1-1 TPH (>C28-C40) 948 mg/kg -- Motor oil pattern
C3538 HOWARD B-1-(5-6) TPH (>C28-C40) 32.8 mg/kg -- Motor oil pattern
C3538 HOWARD B-2-2 TPH (>C28-C40) 290 mg/kg -- Motor oil pattern
C3538 HOWARD B-2-(5-6) TPH (>C28-C40) 116 mg/kg -- Motor oil pattern
C3538 HOWARD B-2-(7-8) TPH (>C28-C40) 38.4 mg/kg -- Motor oil pattern
C3538 HOWARD B-3-1 TPH (>C28-C40) 866 mg/kg -- Motor oil pattern
C3538 HOWARD B-3-(5-6) TPH (>C28-C40) 701 mg/kg -- Motor oil pattern
C3538 HOWARD B-4-2 TPH (>C28-C40) 525 mg/kg -- Motor oil pattern
C3538 DRUM TPH (>C28-C40) 505 mg/kg -- Motor oil pattern

Data package reviewed: C3538

Key:
TPH (>C28-C40) = Total petroleum hydrocarbons (greater than 28 carbons in range)
TPH (C10-C28) = Total petroleum hydrocarbons (C10-C28 carbon range)
mg/kg = Milligrams per kilogram
NJ = Estimated value - chromatogram did not resemble the standard hydrocarbon pattern
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