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Introduction

This report presents the methods and results of the soil gas investigation performed on Thursday,
June 24, 1992 at the former Chemoil Refinery in Signal Hill, California. The investigation was
conducted by InterPhase Environmental, Ine. {InterPhaze’ under coniract to Testa Fnvironmental
Corporation.  Soil gas sampling and analyses were performed in accordapce with our firms
Standard Operating Procedures, which was based on the guidelines for soil gas investizalion set
by California Regionat Water Quality Control Board, Los Angeles (February 235, 1997)

Background & Theory

Seil gas surveys consist of the sampling and anabysis of the soil pases that reside in the pore
space of the unsamrared zone above the water table. Because many common organic compounds
and tndustrial solvents exhibit significant vapor pressures and refatively low solubility in water,
their introduction into subsurface soils results in vapor phase permeation and wanspert.  Should
these chemicals teach the water table and travel with the groundwater, vapors will continue to
emanate from the comtaminated groundwater into overlying soil. Thus, organic contamination of
the subsurface and, possibly, of groundwater ean be detected by measuring the concentration of
volatile arganic compounds {VOCs) in the soil gas.

Whatever 13 the source of the VOO in soil gas, 11s concentration is representative of soil
contarntination at the point of measurement.  Volatile organie comtaminants are distributed 1n
three phases of soil, ic., the gas phase in unsaturated pore spaces, the water contamed i the
unsaturated soils, and the swface of soil particles. The sum of the VOCs contained in the three
phases divided by soil mass gives the total 20il contaminani concentration.

Within the soil volume exammined by soil gas sampling, equilibrivm between the three phases is
rapidly attained. The partitioning of the VOUCs between gas, liquid and solid phases depends on
both the soil properties and the chemical properties of the organic contaminants. Thus, given the
chemical properties of the VOC and relevani soif parameters, soil-gas data can be used to
calcutate soil contamination.

Chemical properties of particular organic compounds (i.e., vapor pressure, solubility) are well
known. Important soil parameters that alfect the diswibution of VOCs in three phases include the
s0il's natural and organic content, moisture, particle size and mineralogy, temperature, lithology,
amid heteropeneity. These parameters can cither be measured or reasenably estimated. Some of
these soil parameters {1.c., bulk density, perosity) bave relatively Jittle effect on soil concentration
calcutations. The soil organic and moeisture content are two Important parameters having greater
effect on the soil contamination calculations. They should be measured or estinated more
carefully.
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Petectable soil gas concentrtions indicate either subsurface or groundwater conlamination.
Study of concentration distribution provides information on the source and nature of
contamination. Away from source areas (Le., underground storage tanks, surface spills, ete),
where only the groundwater is providing a significant soil gas concentration, soil gas can be an
excellent relative Indicator of groundwater contamination. The effectiveness of a soil gas survey
to delineate groundwater contamination is variable. Tt depends on the depth of groundwater,
contaminant concentration in the groundwater, distribution of 4ir permeability in the unsaturated
zone, and attermaton of the volatle orgames by bodegradation or adserpion.

Use of soil gas to infer concentrations of sources a1 distance (such as groundwater plumes) is
necessarily much more qualitative. Soil gas data used in this manner are limited by e lack of
information regarding the sotl parameters mterposed between the source and sampling point. It
is, therzfore, generally not possibie to guantitatively estimate groundwaler concentrations from
soil gas data collected at distance from the saturated mnterfacs.

So1l Gas Survey is the most reliable and cost-effective method for investipations of subsurface
contamination by volatile oreanic polluianis.  Sotl gas sampling and analvsis provide maore
accurate and better representative resuits than seil sampling and analysis do. Beeause, for sail
samples, avoiding loss of total gas phase component and partial hquid and solid phase
components is impossible, This s due 10 exposure of smil samples to the atmosphere during
sample handling. Since the gas phase contaminant is a sigmficant part ¢f the total amcunt of
solf contaminant, this loss introduces a large error to the results of soil sample analysis. The sol
oas samiples, In comtrast, are handled in closed containcrs such as syringes, tedlar bags, or
stainfess steel canmisters. Therefore, no loss of target concentration should occur. Besides, due o
the nature of heterogeneity, a true average over the sampled volume can hardly be achieved for a
sofl sample. While a soil gas sample is always homogeneous and representative of the
equilibrium concentration at the direct vicinity of the sample probe.

Scope of Work

This soil gas survey was conducted on Thursday, June 24, 1999 at the former Chemoil Refinery,
Signal Hill, California. A total of eight soil gas samples were coltected and analyzed. Soil gas
samples were collected at a target depth of 5 and 10 feet bygs utilizing direct-push sampiing
S(ULpnILTL.

All soif gas samples were analyzed on site for the target compounds listed in Tabie 1. The

analytical resubts for all samples are presented in micrograms of contaminant per fiter of soil gas

(g
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Table 1. Target Analytes

rrichiorofluorometbane (Freon 16}

dichlarediflueramethans (Freon 12}

:ﬁ}fm}i ene chionide (CHZCI2)

1,1 2-tmchiorotriffucroethane (Frean 1133

I, 1-dichiotoethane (1,1-BCA}

vinyi chioride

chloroform (CHCI

chiloroethans

1,1 t-trichloraethane {11, 1-TCAS .

1, |-dichlecocthen: {1,1-DCE)

carbon tetrachioride (CC14)

cis-1,2-dichioeoethene {¢-1,2-0CE}

i, 2-dichlorosthans {},2-DCA)

trans-1,2-dichloroethens (-1, 2-10CE)

Ttrichioroethene (TCE)
1, b 2nchioroethane (1,1, 2-TCA)

benzens

tofuene

ietrachborasthens (PCE)

ethylbenzene

i1, 1, 2eetrachloroethane (1,1, 1,2-TCA)

-, p-xylenes

1.2, 2 ewachloroethane {1,1,2,2-TCA)

mran e

o-xylene

Methods and Instrumentation

Samiple Coflection
Soil Gas Sampling Apparatus

Soil gas probes were advanced using a Geoprobe” Direet Push Sampling Rig. “Post-Run”
method of sampling was used. In this method, the sample tubing s not carried in the probe rod
during probe driving, but rather inserted down the bore after the appropriate sample depth s
reached.

Sampling probe rod consists of section(s} of 1 ¥ - inch outer diameter hardened steel pipe. A
point holder adapter is mounted on the distal (deep) end of the sampling train, A stainless steel
adapter is connected {o Ye-inch olean, virgin polyethylene tbing, lowered down the bore of the
drive probe string, and mated 1o the point holder adapter. An o-ring seal enables the system 1o
form & vacunm-tight space to assutc that the gas sample is collected at the bottom. Hamulton or
Dynatech t0-cc gas-tight, glass syringes are used {0 collect soll gas samples.

Pre-Sample Purge

In order 10 cofleet a representative soil gas samples, the ambient air residing in the sampling
system must be removed before the soil gas sample is drawn from the probe. For this purpose,
certain amount of sample gas is drawn by a vacuum device to purge the system. Normally, 2
volume of sammple gas equivalent to three times of sampling probe volume is used Lo purge the
SYStein.
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sampling Procedure

A senl gas sampling probe was driven to the depth, then pulled up a haif inch to create a gap for
the soil vapor to enter the probe. The sampling adapter and polyethylene tubing were inserted
into the dnve rod and coupled to the point holder. The purge volume of vapor was drawn from
the sampling system by using a 60 cc plastic syringe.  After the system restrned the nomal
pressure the sample way drawn from the system using the sampling syringe.

Sample Analdysis

All soil gas samples were analyzed for the target compounds listed in Table [ by usipg modified
EPA Methods 8010/8020 at InterPhase’s on site mobile laboratory. Uniike many mobile
faboratories that use purge and trap based method 8010/8020, InterPhase laboratories designed an
all-pas-phase method based on the USEPA methods TO-14, 8030 and 8020, This method is able
to avoid the erors mtroduced by using purge and trap devices and those false assumptions
applied for quantification of gas samples with liquid standards, Specially designed procedures
are applied 10 soil pas analyses which provide the best attainabie data quality. InterPhase’s soil
gas laboratones meet or exceed the requirements set by the California Regional Water Quality
Control Board {CRWQUB) Los Angeles Region’s Interim Guidance for Active Soil Gas
Investigation. They are also capable to meet USEPA tevel three QA/QUC requirements.

Samples were introduced ite fixed volume sample loops and ipjected into the GC by a compuoter
controlicd valve system. The camer gas wih the mjected sample was split and led o bwo
separate capiflary colummns.  The first column (DB-624) was connected to a pholoionization
detector {PID) tor detecting arcmatic and unsaturated oroanic contaminanis. The outlet of PID is
cormected to an electrolytic conductivity detector (ELCDY for detecting halogensted organic
contaminants, The second column {DB-1) was connected to a flame fonization detector (FID) for
confirmation of compounds detected on other two detectors.  Since 1,i-dichioroethene and
Freonl13 coelude on first column, these two compouds were measured on PID and FIE,
respectively.  All analyses used a temperalure program starting at 10°C, no hold, ramp at
10%minute to S0°C, no hold, ramp at 3°/minute to 100°C, no hold, ramp at 20%minute to 180°C,
no hold. The temperature program took 17.5 minutes to compiete.

Gasenus standards were used for identification and guantitative measurement of target analytes.
The ecalibration standards were prepared by InterPhase Environmental, Ine., according to a
procedure that ensures maximum precision and accuracy.

Response Factors

Fxternal standard calibration method was used for this project. The computer-integration system
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caleulates response factors (RF) as follows:
REF = (yfAy

where C4 = concentration of analyte in the calibration standard, pg/T.
Ag = peak area of analyte from calibration nun.

Response factors at different calibration levels are averaged to vield average response factors.

The concentration of the unknown is determined by multiplying the peak area of the unknown by
the average response {actor.

Cp = '[Ap]{EE}

where C, = concentration of the analyte in sampie in ng/L
RF =average response factor
Ap = peak area of analvie being measured

In thig project the practical quantitation limits of reporied detection was set at 1 microgran: per
liter (ug/L) for all compounds.

Decontamination of Equipment

Sampling equipment was decontanunated by methods cousistent with the equipment’s use.
Polyethylene sample tubing was used for one sampling event and discarded. Reusable steel parts
including adapters and point holders were cleaned by baking in an oven up to 180°C. Synnges

were cleaned by heating up to 50°C in a custom made syringe ¢leaner under a clean nitrogen
flow. :

Separate slorage areas were provided for used and cleaned equipment. The probe rod and drive
points were stored it clean storage racks on the sampling rigs. Care was taken with the rods and
points to eliminate both soil-surface and cross-hole contamination. No equipment that had been
i contact with soil gas was used or reused without being decontamninated.

Standards
Neat reagent-grade compounds were used for preparation of stock ligquid standards. The stock

standard liquid mixture was prepared by adding the desired mass of each compound of interest to
a capped vial. The mass added was weighed wilh an analytical balance. A measured volume of

FmterMhcae Saverarmental, e, 5 PEAT Srep. doe
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{he stock Hould mixture was injected into a pre-evacuated six {6) liter Summa canister to prepare
a calibration standard. The canister was filled with uitrahigh purity {UHP) grade nitrogen to
bring the pressure to approximately 30 psig.

A separate pas standard mixture was prepared from a set of chemical reagents of different
sources and used as a laboratory control standard (LCS). Alse, a surrogate standard mixtwe was
prepared by injecting two surniogate compounds {(¢is-1, 3-dichioropropene and 4-chlorotoluene)
into a pre-evacuated Summa canister and Hiled up with UHP nitrogen.

Far a calibration, different volumes of the standard gas mixture was injected into the gas
cleomatograph and analyzed to determine the response of the instruiment.

Tustrumeniution

The make and medel of the equipment used in the mobile laboratory to perform this soil gas
survey privject included:

Varian 3400 Gas Clwomatograph;

AutoVOC™ Automated Gas Sample Injector;

Tracer 7004 Electrolytic Conductivity Detector (ELCD)
Tracer 703 Photoionization Detector (P113);

Varian Flame lonization Detector (FIDY,

J&W Scientific DB-624, 30m Megabore Collimn;

J&W Scientific DB-1, 30m Megabore Column,
Scientific Software's EZChrom PC-Based Data System.

Quality Assurance / Quality Control

Quality control and quality assurance were achieved through stnct laboratory protocol. A system
hiank was analyzed daily to demonstrate absence of interference in the analytical systems.

A four-point curve was penerated for every target compound dunng the initial calibration of the
gas chromatograph. To demonstrate the linearity of response, the percent relative standard
deviation (%RSD) ol at least 3 calibration points should be less than 20% for each target
compounds except freons, chioroethane and vinyl chionide, for which %RSD should be css than
10%. The initial calibration was validaied by analyzing the LCS sample. The allowed difference
between response factor of the L.CS check and the response factor of the initjal calibration was
+15% for all targel compounds except for freons, chioroethane and vinyl chloride, for which
4258 was allowed, The calibration was acceptable if no more than 4 compounds exceeded the

fetterPhote Enveronmenial, frc. & 4 rep dac



allowed percent difference between the calibration response factor and the LCS check response
factor but none of them exceed 35%.

To validate use of an existing calibration curve, a mid-range calibration check was performed
daily at the beginning of analysis {except the day when a multipeint calibration was performed}.
As required by the InterPhase QA/QC protocals, the percent relative standard deviation (%RSD)
of the mid-point continuing calibration check should be tess than 13% for all target compournds,
gxcept 25% for vinyl chloride, chloroethane, and Freon,

A fixed amount of surrogate standard was mixed with every sample. The surrogate was

menitored for both retention time and percent recovery. The control limits for surrogate recovery
were 100230,

Duplicate samples from at least 5% of the total samples were analyzed to measure the precision
of sampling and anabysis.

Daéa Interpretation

Vapor-phase diffusion is the prevailing mechanism by which volatile organic contaminants are
transported in deep subsurface soil. The concentration of 4 target analyte in a soif gas sample 15 a
function of the phase, location and concentration of the source, physical propertics of the analyte,
and the media through which transport cecurs. The site-specific variability among sol propesties
profoundty affect vapor-phase diffusion and must be considered m the interpretation of anatyte
distrihntion in the soil gas. Among these soil properties are: organic content, soil moisie, soil
particle size and mincralogy, and air-filled porosity. Anomadies in the gpatial distribution
(vertically or laterally) of analyte concentrations in soil gas samples should be noted.

Although isoconcentration contours of soil gas data can be plotted on site maps, it should be
emphasized that these isotherms are only representative of the contaninant distribution in soil
vapor. [soconcentration contours for compounds in soil or groundwater may be guite different
from those of soil gas due to the spatial varfation of the soil properties. Inherent assumptions that
are infrequently applied to preparing soil concentration isotherms from soif gas data arc:

e  Soil gas concentration dala are adequate to deseribe the spatial distribution of contaminants
underlving the sile;

+ Vertical anisotropy is either insipnificant or ¢an be described by existing sitc data;

=  Vapor barricrs that may impede the gaseous diffusion ol unalytes are gither nonexistent or do
not vary over the invesiigation site;

e Soil fexture, water content, and ait-filled porosity are spatially uniform over the site.

InterPhicse Srreiranmenial. i, T DT S dac



When all these assumptions ace true, the resulting sol concentration contour map is fauly
reliable.  But, any discrepancy of real condition Tom these assumptions may yield great
difference from the actual soil concentration distribution.

In cases whete data values in parts per mullion by volume (ppim,) are desired, the conversion of
soil gas concentrations from ue/L {gas) 1o ppm, can be achieved with the following equation.

(C e J242)

C o =7
e {mw)(P)
Where;
C oo, soil gas concentration in ppril,
Chgl soil gas concentration m pg/L (gas) ‘
24.1 molar volune at normal room temperature {70°F) i (L)(atm¥mole
W molecular weight in grams/mole
P pressure 10 atmospheres (typically assumed to be I atm)

Using toluene, which has a molecular weight of 92,15, as an example: at normal temperature and
one aunosphere of pressure, | pg/L of wluene would be equivalent to 0.26 ppm..

Results

The analvtical instrument was calibrated on June 24, 1999, The result of this four-point
calibeation is presented in Table 2. Initial Calibration Report. %RSDs of response factors fur all
target compounds are within the control limits required by the QA/QC objectives. The calibration
was verified by running a mid-concentration LCS sample after the calibration. The LCS check
result is presented in Table 3. LCS Check for the Initial Calibration. All checked results meet
the QA/QC objectives.

Table 4. Summary of Analvtical Results presents the measured concentrations of all samples,
blanks, and duplicates analyzed on site during this investigation. System blank samples are
labeled SB followed by a six digit number representing the date of analysis. Concentrations are
reported in micrograms of contaminate per liter of soil gas (ug/L} for all target compourds. The
surrogale recoveries for all samples are also listed in this table. Surrogate recoveries for all
samples are within the control linits (75% t0 123%).
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EXHIBIT 7 — PART 1

TetraTech (2006)



» -

<+ Existing Onsite Well 1.
v Abandenad WelllBaring

Phase | Soil Boring (May 2006)

4 Phase Il LIF Boring
(N-north, S-south, E-east)

* Phase || Soil Boring {(May-June 2006}

Figure 1 - Phase | and |l Boring Locations, Former Chemail Refinery, Signal Hill, California



Soil Vapor An

Table 9

Former Chemoil Refinery,
Signal Hill, California

alytical Data Summary - Organic Analytes

Laboratory Results u.'lgiml}
&
=]
E
Boring - Sample 1D = 2 g
{Date and Depth Sampled) % E g
-
- g g E %‘ &
g 5 5 £ g & ¢
= = g
3 BERE .§ 3 % .:% £
e | g L g | S L2 1 - 1l 2 L el E
Shallow Soll Gas Human Health Sercening Lovels™ (g - | 362 z ago0 | nsgon | - T | 315000 | 315,000
-  Laboratory Reporting [.ln:rnil_?fI {pm’y 1 L5 1.0 10 1.5 1.5 1.0 0
Methad Detection Limit™ (pgn’) 14 L3 19 Lo 1.5 1.5 Lo 20
SBI _ _
s SBT-053006-5V-5|  6.400 ND 20 | WD | ND $300 | MWD WO | ND
SB1-053006-SV-15"| 55280 | 24000 | 26900 | WD ND 4380 | ND NI ND
SB: - —-— - ) i —
3 © SBI-053006-5V-5'| 257,200 | 342,000 | 15,200 NO | HND ND | ND ND | ND
g SBZ053006-SV-19.5"| 335,000 | 230,000 | 108,000 |  ND ND ND HD N ND
, SB3 i ' ¥
~ SBI-051806-5V1-15"] 39510 | 3400 | 31900 ND | ND ZA90 | 1,720 NI N
e S SB3-051806-5V3-15'| 31,630 | 2300 | 22300 | NO ND | 3460 | 3370 ND ND
) ' SBI-051806-5VT-15"] 57910 | 2040 | 484N ND ND 330 | 307 | WD ND
o T SB3-053006-5V-5'] 11,700 | 12,100 | 25600 M HD M N MO M
E _ SBA-053006-SV-15°| 67740 | T40 | 60600 | WD | MND ND ND NI NI
- SBd g . _—
SB4-053006-SV-5'| 3420 | 10,100 | 6810 | 1680 ND | 10300 | 5490 | 9.040 HND |
B - SB4-053006-SV-16.57] 1,307,500 802,000 | 139,000 | MWD F0,800 | 7770 | 5830 | 221,000 | 41100
- El I I el —4
Ei-060206-5V-15'| 10800 | WD 10800 | ND ND | WD ND | ND ND

Motes: Oinly aralytes positively detected are presented in this table. For acomplets listof constituents analyzed, refer o the laboratory data package,

0V ealEPA, Live of California Himan Health Screening Levels (CHHSLs) i the Evaliaion of Camaninated Properiies , January 2005,

124 | sharatory Reposting Limit (RL) and Method Detection Limit (ML) data presented for undiluted samples; dilued samples bave

higher RIMOL values based upon each sample’s dilution factor
or Shallow Soil Gas Hunsan Health Screening Level not

Highlighted ccllbold value indicates those resubs detected above the Shallow Soil Gas Human Health Screening Levels
pg‘m’ - migragrams per cubic meter (parts per billion by valume)
NI - not detected al or sbove laboratory reporting limits
VOO - volatibe arganic compound
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CASE NARRATIVE

Acitiosized Signature Mame f Title {print) ark Haran, Division Manager

Signatre [/ Date {é:{,r___ :-‘:;:éﬂ:ﬂ;mm

Labaratary Job Mo, (Certificate of Analysis Mo LGQ5-004 75

Project Mame § Mo, SHHC

Dates harpled (fromftoe) 0625780 To 062505

Dakes Recotved (fromfto) 0672500 To 06/25/09

Dates Reported (fromta) O6/26,/00 To 4262009

Chaing of Castody Received Yig

Comments:

Subrcontracting

Qrganic Analyses

*analyses sub-contracted
sample Condition{s} =~ " T :
All szrmples intact
MCHBER
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Sample Analyte Q Resull Ynlts "L Sample Anatyta Q Rasull ualts RL
LA R Des1ans L pal 05 TR -5 By b w18 ol It
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L B AT 144 Tre bR ity 419 ol oL e Bk B FTITS D46 ppl [ ikoa)
Tl =B ithplsendirs: 050 W5 w il e R il rdree DAL el [
o R Tty RT3 el LR il RILp-EyiLs PG ol G2
o555 i Purgsllenere 1 L8 pwl I H P e 028 il Gl
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1% Tobvars o1 el G ey e N @ g al
L (R =41 LA + APE it [ ) Lol o-Xpkre 1 L2 AL TR pUTH
LA =Y s E Al Ll pan [ k] ulE-g 5 Huttgl a4 £1en 1 QFE o HH
WERFL
[N N HEC P T P LY e QAT Lt LA ] ROF-F1E ATy e TR EETR AT 1 dod ot hai
LBy e LE il o ey [HAET MR T 03B i (A
L2 P B Atk bl Diker TAL g Ll Ay To'urre LT 0.1
sMeULy
1Gm2as oo hplimes [, B a0 sl TR [P LAl
LR 1 Lterganz A0sd L 02056 B b Bzl byl Lk T19 el g
[HIET)
1w Fshalierdeee 1 L.FT pal b sebk iy Tt il 0 a3yl 1.2
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RHEE MY Finunipgliners; Y- Jr LD P | L Tafuira ! O3 ah Hd
Lol O BTSN TN sac-Huly Trviene 34 L il RN LY L TN BT 65 eyl 12
[ S n-Prepabonsans 4.2 L Y ALY HES N o L el T 14
LA 14 A Tupety tnrciny ™15 vl nac S5 Fatnpcin nere L 121kl
LIy Cilsllzras 0,22 el o SR E leporip il ey 045 gl Gl
5 Al Ay 1 [ ERINN [T ik i-L Py 028 Lol oLy
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Eromodichizrorrathane <050 agiL L[4 B260H L 0.050 Q.40 Shfaspde Ay TeU

b B A g LA 52608 H o050 G0 f250s Ry P
B: o .amcthane =i0.50 [k Clf 82008 1 (.10 GA) DRSO B2¥ P
t-Butenal {TEA) =050 pai Ers 2008 1 Q.50 1. DR BIY U
2-gutanone (HEK) =40 aiL LEFa 82602 1 .50 LA FRA2SSE B2 TR
n-Butylbenzonc =d1.0k50 JgiL CRA 32605 1 050 w1 DRSS BEY O 1RU
sec-Butylbenzenc = (L0350 pigiL EPf 52605 1 IRy Lol DRSISGS H2F TR
ter-busylhenzens <0450 pigil EPf B2E05 1 0,250 [V LR LT V- P |

Crrhon Diswica B i] il EFh BISST 1 0,50 A QesnY JLy TR
Cathon etrachioride =0.425 L, E:Fi B3SO 1 0025 0050 GEfFEMY TR
Chigrohanrena <005 L. LN B2EDH 1 0,050 0.0 GEEge il TPL
Lzt rana ~i.0E2 il LR BEELH H 0,050 0.0 QRIS d? TP
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1,2-Cabromsctzana (CO0) = DGR pgiL Eré A260E | 10450 g 0agabfoR R27 Tl
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Libiomarazthana <550 pgiL EFh B2ELH 1 0,05 Dol dafasid 82 T
L,i-Dichlcenhenzena <0053 pal, EEA FIEOE 1 0.050 0L OEIH0T D27 TR
1 d-DiChL ot = 0,055 L HEA ARG i 0.0s0 0.0 NS0 327 TRL
1b-Rigriinherona 0,050 ufL TRA BEGGE H 0.050 0.0 OnEs0e mEF o TRU
Gz orodiluorgrnelhgne =050 wa'l CR& B2G00 1 0.050 [0 L T B H) TRU
1 “loroclhisne <0050 g LR 82000 1 Gz (10 DEf2SSCG Re2Y HEN

anroethanc =i3050 T Ern 82608 1 G050 GO0 DEASEM BT TPU
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CERTIFICATE OF ANALYSIS
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INTERPHASE e Reporie:d (i 20T

FADLA CALDERDN Blige Reveived (25009
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MashiraEng =0.022 'l LRa BZGOO H 0032 Nkl DE/2SAE 0 R2T HEN
a-Picpylhonzons w0055 WL [F& 22000 H .50 S0 DRSS IR TR
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ekl opan <. =l LT, REhOD i 0,050 000 Dofes09 EIT TPU
Trickoroflusramcibont <0,053 'l TP BZGGA H G030 G100 DB/25fET BEF TP

The daza 2ed irdoreaiian on LN, arg ola) Js0ompanging docaniesks. 1aptastel ook e samptesh anavesd o=l el uzin venl o MERMBER

Ahze e val lo o ek, itk oo et Ealk B dilanlsicg € DERCT §rar205aR rethoub 2ppreedi feo St ikl

USCAEFAHIOSH Teating

Food Sanitatian Cansensng

Chemkar and Microbletogleal Aaalyses amf Aesearch

ACTL




Microbac Laboratories, Inc.

P ol Hr

SOUTHERN CALIFORNIA TMVIRION Firha 2035512
1401 RESEARCH PARK DRIVE, SUITE 100 AL e
RIVERSIDE CaA, 92307 path
9517740310 FAX 98E-T19-0344 Mot
wiww inicrobag.com socabfimivrobac.eom i‘l‘zf
CHEMIETRY - BACHODIOLOGY  FOOD SATFETY - CONSUMER PROMMTE - MOBILYE LADCRATORIRS
WATLR - ALR - SO0 - WASTES - OO - PHANMACEUTTIOALS - NUTRACIUTICALS - COSMIETICS
CERTIFICATE OF ANALYSIS
0906-00476
INTERPHASE Drirle Reported LN PN
PAOLA CALTERON THle Receivaal (2515
6200 FEACHTREE STREEF [nwoice No. 4113
LOS ANGELES, CA B840 Cust # L 567
Pagast Mumnles
Project: SHHC Custiiner 10,
Anatysis Result  ual  Lindts Moo DF M1 Kl Date  Time Tech
Sampios < 001: SSEPeL-grLY Ll el D e T e T o n e Sl 0625/08 @ 1%
LoLentinued R U o e
Trichloratrifiuoroethino <025 el EAA L2805 1 0.25 0.5 AGfasile g2y TR
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inyl Chlarse =003 urfL [PA BZROO H 0513 080 S0 Bl T
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frgennloom <0050 [ CF& 82600 1 D050 D100 SHEE0T BRI TRY
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1, 2-Dichlordtoendens <0450 Hgle CRA A2G00 H 0,050 0.0 QEFEQe  nbD T
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L, >-DicElarapnpans <0050 gL CRA fipid 1 005] G100 DE2SE 650 TRL
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Lrans-1,-Cchinrocthene 0040 B CFRM, A2G0E 1 0,050 Og GEpdsSed 009 T
1, 3-Dichicrpprapzng =0.05] P [PR 32605 1 0.050 0.0 DRSS U4 Thu
b E-DNC R ANE <0 05G po/L CPR §2E04 1 0050 00 DE2S/0e W4 T
2. 2-Caclarprapane =055 pgiL CP& L2805 L 0.050 00 DEASDE 914 ThHU
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L. . LA-GECRIDroplgpenc =& 0150 yoL LPa BZO00 1 060 040 Qg% wls Hil
Diistpropyl Clhor (S0PE) EAiRiM] poil LPA 92600 1 DGED 010 GHEZE0% wis TEU
Clhvpllserg e 96 WAt CrA 32600 1 0050 008 QEGSTS U4 ¥l
Clhpl-t-Buly! S1har JELRLE) EJ (Rl paiL CRA 2605 1 0050 010 QoREsE 94 ikl
et g ol & diens <0058 pasL Cha 228048 1 0.0s0 olo DGREERE o A TR
2-3iwanaNE =054 /L EPd, 62505 L 0.50 10 DEESMe 9a TR
Lsipropeyibia peng 016 pgiL E#e GLGL0 H 0.050 010 0GsEsme 4 Th
A-psaprneyllolacng <4050 [E=1 Es BZ6O0 1 G050 010 0of2E0T Tl TPU
Faiiylone ShiGricee =10 [T £y B2600 1 1.0 L0 0072509 Tt TP
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n-brapylhenzena .88 B il PR 25038 1 0050 0.0 OG/25/00 914 TR
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1,1,1,2-Tet achicrostngna 050 Ty ERR BIENE H 0,050 Gl DeA5M0Y  Si14 TPU
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1,2, -Trichkarubonreng <0450 o LRA, 320008 | 0050 010 Gnfie was TE
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CERTIFICATE OF ANALYSIS

(80600476
INTEREHASE {rate Reporied SH20009
FAOLA CALIERON Trate Recerved {HA25M09
G200 FEACHTRER STREET Iovgrice Mo, a3
LOS ANGELES, €A Si40 Cust i 1567
I*ermit Muomber
Project: STTHC Cuglomer P,

Amalysis Roesabt  Qual  Units et I3 ML RL Irate Time Tech

EE

e Time Sarnles: -, 0625100 - € (953

DL continued . . :
trchlniotrifiuoroetha re (3,75 . ERA S200H 1 25 .50 o0 i0ma TR
2 rmethylborzena R LS EFMA 9260B 1 050 0.0 GREsMae 1ma TRU
1.5, 5-Trimethylberoem =050 i EM& 32608 1 2050 080 PerEE0E 1004 Teu
Vgt Clilaride <0517 paiL EpA 32608 1 Q017 OSO DRESmE 1w TR
i |a-Hylonce <0, 16 gL EFA Q2602 1 0,10 D0 DEZSD Lk Hl
a-sivlers <045 peL EP# B2603 1 0LRED .10 DEAASSN 1k U
“par Harmphag Tracery

Do, . azcmcl (PR <055 pisiL EPA, B2E0E 1 0,50 LG On/25m  LEGd R
W Funrngates]

Dibvomofluarcmetha re Hill] SHEC EFA B2LOH H FO-E30 0 MG-L3D OefIAY LDiDd RS
Tolusne-125 102 HaRE L BXEDH H 01300 FR-L3R GRAISIY (004 ibats
Denrefivennhenianeg H G RE T 2600 i FO-130  FR-LE00 GEyRRMOd DDA TFL
Sample; - G056 SGP-2-15° LToL L Dole d Tene Sampled: OB/25/00 & 1014

Purgs Vihslae Sanm et 7
V0T oy GOMS]

Aretano <58 poiL Eph 2605 1 =G b 1 YR H i L R 1 e A X
iyl Fssligl Ethen (TAE <00 pol. EP#f R 2E0ES 1 0,053 0,0 OR/258 L H
Henyone <036 B EFM R2ELE 1 0,034 MG5SG  DeRMSDY 12k
N=pmlonzong 20,050 L, EFM BRELH 1 0.050 D)0 OBSPEME LB TP
Eromeghkaomnathann 0050 iyl 2l | H 0.0s0 010 0572509 L0:FE 1R
Brom<dhloroneinang <0050 n P BFELE H 0.050 010 0Gfa%09 02l TAG
Bromddoe <0050 Ui [P& BEARA i 0.050 010 GEAZS09  b0Ed TR
Bromoracthan =0.10 HofL CPA 82600 1 .10 020  GE2ERY i0s TR
LButanai (TEA) <040 L CRA 82008 1 i} 1.0 OLRRfCS 10023 TFU
T-Butancng (MEK) 2050 pasL EPa 82608 1 .50 10 EISNe 102 TRU
n-Bziylhanrena 005G pgiL ERS 32605 1 050 a0 PeAEE 1024 teud
so-Eielyl raenzene <0050 pgrl EPR G2E05 1 0,050 210 DEJRSIY o2k TP
Lol -Bulyisnpmng <0050 Ll CHA GdB0n 1 04052 01G OG0 25009 L2k FU
r ~ Dhigulfide (.50 [N CA, G2EQE L 0.50 LG 00f2h00  1hzh TPU

Tutrachlarids 0025 Yl Ca, G200 L 0.02s 0055 0672509 1026 TR
Chlorzhanzens BRI g i BZGOB H (LI5S0 oh o 0af2509  L0:2E 18T

Tl e e ilfcizlofat i ki, A Wehar JE00AIREny 1 Cocomireks. represend ooty B saredelad auavond avd o nmdbugd npeat ol e MEMHER

el v n? U L e iqeadnel, weledle 0 in g, Tl il IhEing €F SERcr §orisacs mithost appceal ong = 1smalury.
WSOA-EPA-B LU Yeating  Food Sanitatlos Consdiling  Chenakeas and Micrabiekeglical Analysss ard Aeacarch




Pitgre 17 0l 44

Microbae Laboratories, Inc.

SOUTHERN CALIFORENIA DIVISION "”*‘lf-' s
1401 RESEARCH PARK DRIVE, SUITE FH) A
RIVERSIDE CA, Y2507 Se
GE1-TH-03 00 FAX 95177490344 2665
WIRWTIGTODAG.COm sucalfimicrobac. com 3':'?2}
CHEMESTIY - MICROBIDLOEEY - FOOII BAFEY - CONSURIIL PROELITTS - BOBELLE LABORATORIES
WATER - ATR - BOHL - WASTES - FOOR - FHARMACEUTICALS - FUTRAUIEUTICALS - COSMETICH

CERTIFICATE OF ANALYSIS

1986-040476

IKTERFUASE 1nate Beported D7 2%

FAOLA CTALDERON Iate Reerivid (4G 250G

6200 PRACHTREE STREET Invoice No. 54113

LOS ANGELES, CA 9040 Cust i | 5By

Ferinit Furster
Project: SHHC Crustoency PO
Anatysis Result  Goal Unils Muethod I3 ML L. Date  Time Tech
Data & Tino Samples: * - 06725409 -
Lk icomtinwed s ol : _ R
Chlceeetkane =080 1ail. T:PA A2608 i G050 G0 OGf2500  1HEE TR
LChiceoform =50 i ERa 32608 1 0050 o0 DGf250R LH2d TR
Chiarorrathana =010 [FIITHS EPa B2602 1 010 020 0GF25M0R 10423 TR
H«Chlorataluana «0eE0 LT EEA 2005 1 0050 O 0GF25M0e 102 TR
4-Chloratcluana <0 g [HL ] 1 fiRELIY 016 00f25/09  1xag TPU
Dizromcchloronysstsana =048 1, EPf 25T 1 0LOED 016 0625009 2% TRL
onisathana (EDOY <04 ngfl. EPd B 2EG1E 1 0LOEG 010 0672509  L2E TPL
1,0 —.ororrs3-Chloroprosang <050 gl EFA BIRGE 1 0.Eo i oar2h0y L0:AE TR
fabroromathane <], [5 psl. EFN B2EGH 1 IR L] oip Lef2R00 0B TRU
1,2-Duchlarcizan zena <005k pgfl. EEn BIGRH 1 0050 010 C2sTY  i0EE TPU
1,3-Lichlerctanzina <G,050 piall. ER B0 1 0.050 0a0 Q425G 102E TRU
1,4-Dichicrobanzene <3050 il FEa BIAND L 0.0s0 0o 0LMESA0h% 106ER TPU
LicRcrmmfluorormeihase 0,030 warl TR HZGO0 H .00 030  0h/2AfCR 1008 TiU
1,1-Dickoroethare =2i030 L TRA 92600 H 050 Q.10 0G/2s00 10:28 Tail
tk-Dichloroethane <iF50 1L [Fa 32606 1 050 G100 OGf25/00 128 Tl
3, L-Liehlaocthene < 0,550 iy CFa 22605 1 (050 .10 0p/25f08 123 TR
ig-, 7 -Dichie hame <0.050 g CRe 32605 1 o050 0 DRf25/08 e TRY
trads- 1, 2-Dichiorthane =0.050 g CRA 32604 1 L.0b50) G100 0efagi0g 1G:xa TPe
1, 2-CEchloropresans 0050 Pl CPé B2605 1 TG £.30 0 0af2&ia 12l T
1,3-Tachlursprogand =005 pasL Epd E2608 1 D5 Lo 0efaEMe e TPY
2,2 Dichlarcsnapisss <005 pasL ERf B2500 1 0,050 008 QG EEM9 Ll TR
1,1- Dichleresoapone <0050 pasL EF B2L0B 1 0,550 0,19 GEE5e LDFR TPL
cis+ 1,3 Dchloropaspease <i].D&N pgil EFM B2EDH 1 0050 010 GHES0S DR TPU
trans-1,3-Cchloraprozen =1],050 pedl B BIENH 1 0.as0 oa0 OE2E0Y Lzl IR
lirsgpeoprel Ether [DIPE) <050 Ll TR& B2GON L 0.050 0o Ghlasd 10:2E TPU
Etivyglhcnzens 1.5 wip'll CRA BRGO : .00 0.0 090250 1028 TRU
Chivel-t-Butys Slher (EXBEL <0050 Jafll CrA 3260 ! G050 100 DEf25/D0 10:28 TP
Heachlarabal doicng ={.050 oL CRA 32602 1 B30 0,00 DESRSE 1028 1
2+Hexanone =[50 . ERA 32605 1 050 L0 DGSS0D 10 T
1 bRz 5% s ERA Q2605 1 0,50 010 062509 o3 TFF
seyltaluana <[, 50 DL LPA G RG0S 1 D050 a0 002509 132 TP
Fadylong Chigrids =L L CPa&, f2ECG 1 1.0 RO 06fa5f09 128 TPU
Trin Aird anel HETnAlinn O [V, 3 AFOE BICATYAIR g 3TN, FEEIOSART DRk TRD 53PS aR510d A £ cond et Lpan caniion MEMBER
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CERTIFICATE OF ANALYSIS

0906-00470
INTEREFHASE Lrale Meportedk L1072
FAOLA CALDERON oo Fuenivuel (2500
6200 PEACATRER STREET invaice Mo, 34113
LOS ANGELES, CA 90040 Cagt i L3¢
et Muwinber
Project: STIIC Customer 1140,
Annhysis Resubt  Qoal  Lwits pletlod nr MIIL. 1. Date  Flwme Tech
o Pw.-rge'l-'ulurm- Samrlle : . E D - B RN .
Clieontiatad C e P
A-Metlyl-2-Fentanane [MIEX) <050 . [P H26TIE 1 0.50 10 oG250mh  10za TR
Mrthyi-t-Butyl Ether (i0iBE) 0.4 N, PR A 260E 1 0,050 0,16 0652508 10:24 TPL!
Haphthalene: <0037 L. CPA RG0S 1 04321 0050 0625500 1338 TFL!
n-Propyisaraone 0,050 Pl PR HS0E 1 005D 019 0672509  1M23 TPU
Shranc <0350 L CPA RS L 0050 018 GOfIE/09  LG3E TPU
1,1, 2-3etrachorositans < 0,050 il ERi B3 E0E L 0.050 010 GERERDD L& TPU
Tetrach broolhane =0,11 Pl G BIENR H 0o 020 O&iEmnd L2y TP
To.. .nlgrgsthens <0050 Ll LA BRRARA H 0.050 0.0 DE2509 L6 TpRU
Talugno (%A1 Ll TR BRGOA 1 L0510 G0 OGf250%  LEE TFU
L A-nicrwmrobonrena =050 sl TRA g#R0H 1 Q.50 o0 D25 LR TF
43 A-Tichkarmbenrera 0,050 Ll [RA HRGON 1 00059 A0 OGAESRY 0B TR
s, L 1=Feshiaronthang 0,050 L CPa dlZnon 1 .05 010 OG25/DE  10EE TR
1,4, 2 Trehlormcthene =050 Lol CRA 22000 1 [R5 010 0625500 10:28 TP
Telchloraathensg =0,050 LT CP& 22608 1 0G5S 010 0025005 10:28 TR
12 3-Trichlorgprogans =0.050 pafL CPa 82605 1 0.a50 0d 06f25/09 10:28  TPRU
Trichtcestasmaral hang =0.050 piiL Chh B2G0E L [ARILH] e 0af2s09 1 TPRU
Tricksrolrifluorgolhan <025 pgiL EPf B2L0E 1 0.5 50 06f2509 128 TRU
12,4 Trivaillbonzong .13 pgiL B B0 l 0050 o GEIS09 12k TRU
1,3, 5-Trivvaibylberacne o8 1) pgiL Eih B2GDE a.n50 N ER ey R ) R Y S
Winyl Chicide <0413 LGl =i BIGOH i G.013 G.OSD AR LDi2E TRU
T, - RyiEas 3.} B fPa BERNE 1 0,10 C20 DEESNY TR TP
o-¥ylans 14 Wil L:Pa B 2a08 1 0050 000 DERSAE DR Tl
[wisl Wapor Sarrging Tracor]
Ineprnpzrg £100) 20,50 P CRa 2602 1 0.0 1.0 OQ/25%  10:28 T
YO Bursdgates s
Tebrotenaethane 7 BRIl Cha 22605 L AR13 P0-130 0 06S25700 1023 TRU
Tuoluene-0E 102 TraltE EP# B25G0E 1 WL -1 0ef25/00 10:24 TR
Bremofluarobenzore 17 WalLFL: EFM B2L0AT 1 Fo-L3D 0 A-L3E QefIEMT g4 ThL
Tomler DO7 SGP-3-R Caate b Tine Samplosd: Ne/28fE @ il
Pure Yalurre Sampled: 7

[WEaCs by GOME]
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CERTIFICATE OF ANALYSIS

0906-00476
INTERFHASE Dale Fepociad 200k
PAGLA UALDE RO Date Hecorved (0 237000
6200 PEACHTREE STREET bnvaice Ny, SIS
LGOS ANGELES, CA 90040 Clesl # E367
Permi Murnlber
Praject: SHHC Custaier 7.0
Analysis Result Qual Units Method (15 ML K. ixate Time Teeh
‘Sample: D07 GR35 ' . Dge S Time Sampied: |- OG25(03 B 110N ¢
L Purgc i._l[:@.cim ;Safﬂplp;j;_ Do o - o
S ortinued A . : o
Bolne =00 pgfL CPa& L2605 1 54 13 nesas/0e 11015 TRU
t-Abgl Methyl Ethen (1AMEY <0050 pyiL CP& [ 2605 | (G5 s oaf2500 1115 TRU
Bergns 0.053 pifL CFg, fF2ERE 1 1036 0.psh Qef&mog 11:15 TRU
RO < 0G50 paiL EFfy GIE0E 1 0.0s0 0.th qgfasi0g  11:15  TRU
Tirurpssc hlorcrel e e = [5G0 PGl iy G606 l 0.050 0.0 087509 11:h TPU
Fremgdzhfgrenothans <(.G50 nigiL IPY BZECD | G050 Gab eLfEt0d 1115 TR
uin IR Lol TFRa BZGO0 t 2.0340 OB VUL I A ) TPU
[ e R =01 vl Lra BZ000 H 2110 G20 DEEE s TPu
1-Eelpsas (TERAY =050 oL CRa S2600 i L] L I T R B ) 1PU
F-E i (KD <050 Wl CF& 32600 1 L5 [RUOR TN S 4 = R (4]
n-Siulyisnjons <0050 P CPA 32006 1 s .10 Gej2sia  1mib TRG
ser-Tuly s o e =050 T CRA B200E 1 WO 18 DEAASSS 108 Teds
terk-Bulylbehede =050 paiL CRA 32608 1 0,357 0,18 D6SSME 115 #2
Carban Disulfide =050 paiL EPR 52608 1 0,0 HEC T T VI B TFL
Cirrkran Telrachilcrisle =AL025 pasL EM B2G0E 1 0025 0050 0672500 1105 TRL
Chlarazenzene ={L50 pasL EPf h2G0GE 1 0.050 0.0 0Gf2Eme 11y TRL!
Chlcraethane < [L,350 pasL. EFR R 2G0E 1 0050 0Llo 02509 11015 TFLU
Chlarzform =005 pglL = 1 0,050 il GEEEDY LLILS TPLI
Chloremethone <011 pgil. By BIEGE L 0,10 G20 GEERDY LIS TRU
2-CRiorotoluenc <005 pipl. LRy B2ROH L G050 G0 b9 114% 0 TRU
A-Chlarakglugne <0050 url TFi BEGRA : G040 Q10 D&Ehdy lnds T
Dilremagkicsarethanc 0,053 [N [FA HRADA i PN 210 OGRS ik Hll
1 E-Dikrgmnethanc [EC) <0050 i CrA 32600 1 DEG F00 L B 7T B Y 1P
1, 2-Disran- 1-Chir prpans PR pafs CRA Az008 i .50 PO DEMAEDY Jiim R
Crbrananielhaes =i 50 gL EMa 32a0e 1 0,057 0,15 D65 1105 TP
1, 2-Gichlorabenzoenc =50 11aiL ERA 2608 1 0,050 0,18 062508 115 TE
1,3-Tchlarabanzano =050 sl EFf 82602 1 0.ns0 010 0of25/0% 1115 TR
1,4-ichloratanzana <050 gl [Ph fipans 1 0.050 0.0 0G5 1115 Tl
ichlgragl dberametnans <0050 L LR, L2ECE L 0.0%0 0.:0 Agf2509  11:15 TPU
“lergathans: <0000 gL ERb BECE L (.050 a0 Ghfahiag 1115 TPU
O n 0.0 P EfS B250D l G050 G0 SETEMY s TPL
i1 -Diciiorozihese =05 [EN L BALORB i 2050 o0 Q62509 LLILE TRU
T ot ard wlorTalinn o0 s, oo Clls ATUImEa I QT et Gtk L Seattiin) anatadd 22 i3 e npeft e ban MEMALR
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ERT
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CHEMISTRY - MICROBIOLOGY - FOOD SAFETY  CONSUMER PRODUCTS - MOBILE LABORATORIES
WATER AL SO - WASTES - FOOR - THARMACELTICALS - MUTRACEUTICALS - COSMETICE
CERTIFICATE OF ANALYSIS
GG0G6-004 1
INTERPIIARE Frie Reporfud 62009
PAGEA CALDERON Bt Recereed 16/25109
G PEACHTREE STREET Inverice Moo SaLth
LOS ANGRLES, £2A Y0 st 1567
Permil Momber
Praject: SHAC Custemer PO
Analysiy Besult  Qweal Units A ethnd D AL RL Date Time Tech
“Somple: BRTERASE el R fime Somples: 06259 . B

. :quﬁe_*_.{a:_é;-hé Sampled, - 7

Lcontinued S S

ceed, 2eDichlaroeihone = {105 HavL EFv 32608 1 0,050 040 GEMAEME LS TPy
trones b, 2 Dictaroelhene = 0040 Pl EFA 82008 1 0,050 U VIR LT -
1,2-Tichlarcgpropane = D545 oL EPdh 82608 H 0350 GaD SEIENS 1inG TR
1,3-Dichlerogeopanc <0050 1giL EPA 260 1 G50 o0 SEPEE 1108 ¥l
2.2-Dichlcropropane <[5 i ERf, h2G0E 1 faavii] S0 DERERE 11008 PR
1.1: Dichtcropropene <I0.055 [T EFM BaGE 1 TET G0 DEAsRR 1105 TR

“achlarepropene =050 gL Bt BRLGE 1 PR 210 DRRSTE 1103 TP
tiw... 1.3 Dichlercgropone = 0s0 s i BLEOD 1 0,050 0,10 DESASME 1108 TPL
Ditsopropy Eiher [GiRE) =050 gL TPy BtEDH 1 IR75] 0,03 06SAsme 11S TPL
Etrylbanzens =405 payL. ER4 BZLOB 1 0.0z0 D& 0675 11§ TR
Ethiyl-L-Hutyl Ether (EEBE) =450 pgiL Ers B2B0H 1 0.050 [N C I LA T TFL
Hexazhlorchusadiana =0,050 pgylL. P A2608 1 0.050 0.0 GERE03 LLLE TP
A-Heranane <[, 50 bl :PA H2ADE 1 0,50 1.0 GEREE0T LG AP
Leopropylhenzone: <[L.050] L. EPa 3260 H 0,050 0.0 OEESM9 LS 1P
A-Ysopecmyligleena <0005 il CPa L2G0E 050 G0 Oayemf09 oo TR
Mol kylene Crionsle RNy il EPR 05 1 1.0 20 Q25T 1iniD 1A
A-Mithyi-F-Fantangne [ MIEEK] 0.5 U EPA 200G 1 L] 1.0 OG'2580% 11015 A
Pl -E-lkyl Erher {MEAZ) 014 LIt Ern [P00 1 005 G100 0QlEsod 11015 TRL
Naphthzlcno 032 pniL S GARGE 1 LLa32 0.GED Oe25M0% 11015 TFU
-t =050 pafL i B2EDD | D055 L1 0en25e09 1115 TRU
Shyrong 20050 pgiL LF& B2600 ! 0L Lo 08725069 11515 T
1,1, 1, 2-Telrackagraclhind =0.050 pgfL CRA 32000 1 0.0%0 oL 0efds0g 1115 TRrU
1,12, 2-Tatrackuroelhaie =411 podL EFA 3260B 1 0.:0 DA agfisioy s TRU
Tetreshlorcathana = [,6450 pafL ER4 32608 H 0,050 0.0 GESrE0Y L1 TRLI
Taluene < [0,550 EpL Pa D 260E G050 Qi GEES0T LLIE TP
L& 3-Tiesssrobereene <0050 L FPA L2000 i G050 0.0 0E2s09 il:ls TR
1,2,A-Trictikn alionzons <0050 L EF8, fi 2405 1 R G0 DRf2R0T iis TRY
L L A-Trichtaroclhan <0055 [T EF#, G2LGE 1 SG G0 DEESE 15305 TrU
3,1, 2 Frichlaraelhane <i.050 podt Efl B2E00 1 005G 00 DefAnia 11015 TR
il Tathena <50 palL £Fh BLE00 1 L% £10  Oe2kks 1115 TR
) schlaregropano =, 050 pasL TR B2EON 1 0.020 0,10 oGeesde 1105 TPL
Trichigredhaararrathkans <050 nefL [P B 1 00540 0.1% 0672508 11:15 TFRU
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WATLR - AR SCHL - WASTES - FOOGE - PHARMACEUTIUALS - NUTRACEUTICALS - COSMETICS

CERTIFICATE OF ANALYSIS

906-00476

INTERPHASE Ihede Regarled THES 200413

PAOLA CALDIRON Lrte Reecived 1S 25008

£200 FEACHTRER STREET Ivasice Mo, M2

LS ANGELIS, CA i) Cust it 1547

et Toumber
I’I‘Ujl.'!i'j: SHH Custoner PEY

Amalysis Rexult Qumal  Linkts et lodE or L. L e Time Tech
:_g_;i,-m ples 007 C5GP-3-5' R -'Dam_&_r_lrr,e Sampled: | 05/25/09 L@
- .':.i’u.fﬁF ';.-'nlunj-c Sampled: - 07 R : R
CUewdoftiooed T S SRS
TrieskeilridlusT i %125 pail CPA 32608 i [ER 050 GRfIS09 1y Py
L2 A-Trirvethysgeasene {1,550 psifL CFa 32606 H G050 0.0 osf20a 11:hF IRU
1,3,5-Trirnel [pisensene <0060 Pl CPA 22608 i G EQ GA0 LIS 1S Rd
WVidpl Gl =0.013 piL CPa G2605 1 M| GED SE2SND L1E TR
M-y =01 warll EPg L2EGE 1 1 G0 ERENe s 15
a-¥elone =005 wadl CP&, L35G 1 [5G f1d 0 DER2SAGG finls T

por Sanpling Tesce]

Tegoupindl [JRA) =050 pul E®b BIEOD 1 1.5 LG DRGSR aing PR
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Beorace hlaiamehare 0,052 il ERA B 2602 1 0G50 010 C372Ri0 Fy T
ol ichlarcmethanc <,0=0 1L CPa 2605 1 QNG [ KO o P [ 3 2T
e <050 uL [Pf LIEGH l plects 010 D3fEe HA T
Tgmamethans <050 TELN Efn R2LCS 1 0 0.F0 D210 04D T
htaned (TEA} <05t o R4 B2E0D I 0.5 100 4000 W40 J0T
dutangne [MEK) =050 gL Ll fedk i 0,0 1.0 029810 vy il
1-Butylbndane = G5G byl TRA BEE00 H 0.050 CO0 D32 A9 T
Bl banzana <0350 gL EM& Z60B i 0.0%0 e LU b A L R b ] Lo
rh-Eiubyilenrena <0050 L [EPa GRa0d i 0,050 QA% 03297100 e A
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rban Tetrzchlcrizle <0.N1% pgiL CPa, 22600 1 G030 GOEE Qiidssh 93 T
dnrnkenzene <0.0ED Ll Cih 24028 1 0,050 Do Q3aEsn Qs Ha )
Chiglgethane <G,050 gyl EPA B2602 1 G50 [ R e T T iy
larsiicrm <050 'L CRA, 20032 L ] 010 G3faman 94k X
Inrcmethane =0,10 1L E#f BRLOE 1 LG LD G3rEoig el i
2-Charotoluene BN [Tk EF8 G200G 1 [3.435 00 &30 Hel AT
Zadarobolugne < 0.C50 T £ HIRNE i 0,050 0.0 93720l ek xr
Jremachicrorrathana < [LGEg pafe EpA 82000 i 0055 .50 03298 AR T
i, 2-Ditrannaethane (E00} S 0.050 1L [PA B2ANH i 0.050 000 0329719 Bead M
Labromg-3-Chloropropana <052 PGl Ere 82008 1 1.5 1.0 myand T
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b 3. Trichlerobenzens =i 50 paiL i, BAL05 0G50 010 L2900 9n T
LabTrichlcrabrnzenn <0050 pgL 7 BIEDE H 0.e5G 0.0 Cayemie s Y
1,5 L-Trichlgeoathane 205 1 ngdL TR BXEDE H T ARG LLE0 &40 das wr
L 2-Tries\rocthane =<9,050 gL [P BFE0E i 11405 0600 S3pzang  Seelr T
chinsorthene =50 pgiL Ll BZ60B 1 0,850 0,00 032913 sk T
IMCIAAER

TR otz amd sEerTalan o0 UME, g S J0nanisanging doTuT-Int, FEnsned only 1 sampta(n) anaend a8 - rasie i L < et

WS- EPA-HIQEN Testing

thab A s pal be b gl soed, whndy or 4 P, for 2Rt or ghrer pursises pihoul appeat o e Aok,
Food Sarilztson Consulbing

Chemrecal ard Microbleoglesl dnaly=es aod Besearch

ACIL




Page 03 ol &l

¢ Microbac Laboratories, Inc.
SOUTHERN CALIFORNIA DIVISION VAW HAS 1>
1401 RESEARCH PARK DRIVE. SUITE 10D A
BIVERS: CA, Y2507 1542
EAIEYELRIEFIT FAX U51.7790344 1%
wwwsnicrobac.com soculfdimicrobae com ZTF:
E CHEEMISTRY « MICROBIILOGY - OO SAFETY - COMSUMER FRODUOCTS - MOBILLE LABORATORIES
L WATEL AR - SO0, - WASTES - FOOD - PHARMACEUTICALS - NUTRACEUTICALS - COSRMITTICS
CERTIFICATE OF ANALYSIS
1043-00431
TNTERTHASE, [3abe Eoeprormed (13300510
ROSE WILLIAMS [ae Beeeived Q3940
200 PEACHTREL STRERT [vendene Mo, ST
LOS ANGELES, CA 0040 Lusi LG
Permit Rumbar
Mroject: SITHC luslooer P,
Analysis Hesmlt  fual  Unies il e bimd n¥ M. HI. Bate Fime Teeh
samplel 04 SGP-WD-Z-10" Date & Tired Sampied: 032910 & &30
Purge Violyme Sampies: 3
v ET AT TR
2, 3-Trichlorgrsopans = 0,050 Ho'L 0 BLLDE 1 0.0 o100 0z'200lh find 3T
Trighlorolugean:etiane B il EFa BIGDE 1 0.050 G0 D& By Hal
ichloratriNuorasthane <020 Hinti LRs BIGLO 1 020 G20 0329010 A T
2 A-Frimothplocn o (KA gL TR HIEDR 1 0050 A0 290N el )
1.3,5-Trimathylbanzena <0005 iy LR& B2G00 1 05D L30T I el T E R R ] T
el Chliide <0013 poi L BrEON 1 n.oLn GOn0 020010 Al 3T
-Nylenes 0,10 [ CFa BZE00 1 0.0 LI T T U KT
o-dylens <0050 paie LM BEGON I 0.050 o0 0329010 Ded 3T
TIE vapgr Samplisg Tracor
nesppznal [TPR) =050 T TFa BiRDE 1 0,50 1.0 032900 Al T
[WiC Suragzles]
hromatlucromethang 105 BEREC LR 3260B ¥0-130  03/29710 @49 T
iherio-DE a5 YeREC EPa BIELR FOA30 (A2 @ad i)
Bromcfivorobenzone 121 BaRED Lra BZ600 ¥0-130 D208 A T
s e 00y SEE-WD-2-5' Date & Tire Sarmpisa: DR A LDz
Purgge: Yalume Samplacd: 3
Pl Gasaling by GOME ]
012 (-5 g ChLUIET | h] 00 0329710 014 T
[VC<Cs by GLE]
etone <5 pgit M 82600 1 FAl] 10 0F'29710 30:11 GOT
Mrri Mkl C1er [TAMCR <)% 11951 EPa BEERE 1 0.050 000 052900 001 3
Benrone 2047 3t LR gpG0n 1 0.040 A0 nELD 11a 1
orrgbenzRne w5050 pgiL ERA #2600 1 0.050 G0 DFHAAI0 004 KT
orradhlorcrmethan <50 pgiL ERAFAB0N 1 0.050 o0 03250 10014 T
Brarmlichisomethang 0050 pgfL CRa Q2500 1 0.050 1 032970 10519 3T
ornakanm <050 paiL EPs f2a0B 1 {.n=n MG 0372500 111 T
ornorashans R ] piifL CRA 32G0B | o wAG 0ERe0 0 )
k-Butanct fT5A) = ,50 il CPe 2600 1 0.50 10 0320 10:1a T
T utancrie (MCK) =050 JiglL LFA 2606 ] .50 L3 0329050 104 T
Butylkanzens <050 Ll CP& 8 260E L 0.050 NG n3ian 10:1a M
ML

The dana and 12400l o 158, s W A tnfnsangided ittty ezt uny b mndpes] foakeasham oomelsl upsn opnclee

that & Roral B2 o el o, wltgty Gron pad, for afveteng or wilier poepens withao gaeroea oo U Dbasatony,
Ghambeglgnd pllcrogialon'sad hinateses and Research

USTA-EFA-NWIOFH Tesling

Food Earastion Eandulling

ACIL




e £4 ol 40

i Microbac Laberatorics, Inc.
SOUTHERN CALIFORNEA DIVISION Fiaad ZDADE LS
1401 RESEARCH PARK DRIVE, SUITF 100 Fearis 2
RIVERSITIE CA, 92507 2562
QE-T77Y9-0314) FAX 9517740344 203
wanwTnicrobae. o soealfgmicrobae com ii:
CHEMISTRY « MICROBIOLOGY » FOOER SAFETY - CONSUMER PRODUCTS - MOBILE LABORATURIES
WATER - ALR - SOIL - WASTES - FOOI - PHARMACHUTICALS - NUTRACEUTICALS - COSMETICS
CERTIFICATE OF ANALYSIS
1003-00431 _
INTERPIIAS Laale Beporied (530 10
HOSE WiILLIAMS Mate Beevived 0372910
G PEACHTRER $TRERF tnveiee Na. SEITE
LS AWGELRS, CA S006 Cusl i | 507
Perrnit Teunzher
Jroject: SHHC Cugtomer RO,
Annlysis Result  Queal  Undes Mothoed 113 N, R, Erade T Toeh
sampie 005 SGP-WD-2-5 Date & Tima Samplss OEAND @ bz
Furge Vaolurne Sampled: a
..... cartlsiLad
C-MubylLonzene = 0,050 pasL ERA 226038 1 0.otn G100 AL 1019 Ha
e Bulyinanzana =[50 pasL ERA, SAg02 1 0,050 G0 0z2ario 10;14 3T
srhan Crailfide 20,50 1L CRA 32665 1 050 10 DML 10014 3T
wrban Tetrachloride <002 paiL EPa 42605 1 R L kT TH (R [ EN E I e
Thlarszensone = 0050 gL EPA 22602 1 0052 200 02940 101 T
llarathane =050 pgiL ERA 60T 1 0050 o000 030 1 T
talorm <0350 (TR CPA G0 1 0,00 o0 naasn 101 3T
Chlcroancthane: =010 gL B 820050 | IR 3LV H o I VR i Hiul
Chorotalugne =0.0460 pigiL EPA 82805 1 0,050 o0 oz2asio 10:14 CT
Crarotoluane = [0LCA0 pgiL EPf #2605 1 1453 806 DEAED U
Pibrarachlerametsang =0.G40 ugfl CRA 22008 1 050 oA0 i 10019 T
2-Dikromaoethane [EDE) <0450 piiL GPRAIS0E 1 0050 o A0 032sn 10014 T
2-Dibregmo-3-Ch ke=pprapane <0.50 ugiL EPg B2E0S 1 0.50 LRI (- VI 1O B o |
Dibremamethare <0050 Ll EPA G280 1 0.0%50 oG 032500 104 )
2-Dichiorobenseno <) [a vl ER#, B2L00 1 0.050 TG nZpenn 1004 Ha)
i-Dickloralenrone =005 il CPA B2G0G 1 0.050 DAF 0325100 1014 T
1,4-Dicklorobonzene = 0040 'l EPA B2LGE ! 0.0%0 [ L I P TR L Ha)
“rhorodiflucrcmathane <[.GE ool EFA B2L04E L 0_bs0 Tl 0FFAALIn 1L X
L-Dichlon aethane <005 L. EP#, 4G 1 0.050 005 03237500 el T
L, 2-Dicklon aethane <005 L. EPi 7RG L 0.050 N E Ty P T R T P e
L-Dichim gethene <[,05G FR CRA FRES L .00 G 035900 1G4 )
=1 2-Dicliaroothene =0.0%2 wall Lo, L2 G0G 1 0.0s0 D10 032950 1014 ST
trans-1, 2-Dighimraetherd <0050 TLn ERg, 160G 1 0.0%0 Wle 0312500 10t
LGichlniopropare 0,05 i, B8N BRET L .00 Il 0302900 1l T
I-Cichloropropare <050 Hot £ B2GDE 1 0.0s0 M1s 03520 101 Ha)
Aei-Lichlorspraparas =0, 05]) pite TFA BZE00 L 0,050 0,10 0372%10 1wt T
teCuchlorapsopene <05 This E¥A B2E0N t 0,050 [TRERN S TETN T B L T |
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_alscience
E nvironmental
i aboratories, Inc.

April 07, 2010

Stephen Testa

InterPhase Environmental, Inc.
6200 Peachiree Street

Los Angeles, CA 80040-4015

Subject: Calscience Work Order No.:  10-03-2265
Client Reference: SHHC /1008

Dear Client:

Enclosed is an analytical report for the above-referenced project. The samples
included in this report were received 3/30/2010 and analyzed in accordance with
the attached chain-of-custody.

Unless otherwise noted, all analytical testing was accomplished in accordance with
the guidelines established it our Quality Systems Manual, applicable standard
operating procedures, and other related documentation. The original report of
subcontracted analysis, if any, is provided herein, and follows the standard Calscience
data package. The results in this analytical report are limited to the samples tested
and any reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact
the undersigned.

Sincerely,

W Forlin

Calscience Environmental
Laboratories, Inc.

Amanda FPorter

Project Manager

CA-EEAP D 1230 - NELAP 10} (3220CA . CEDLAC 1D 10109 . SCAQMD (D 931 ANBAL
7440 Lincoln Way, Garden Grove, CA 92841-1427 «  TEL:(714) 895-5494 »  FAX: (714) 884-7501
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InterPhase Environmental, Inc. Date Received: (03f30M140
6200 Paachiree Streat Work Crder No: 10-03-2265
Los Angeles, CA 90040-4015 Preparation: NiA
Method; EFA TO15
Units: ug/l.
Project: SHHC f 1008 Page 1 0f 3
leb Sample  Daloflme . Erate Diasba T
Client Sample Nupbes Numbe? Colloctnd Matixnstument  prepared Anahoeg @G BalchiD
SGPWD-2-5 1003-2268-1-A Q32010 Alr GCMS AR H'A 0300 100330L0%
1250 2148
Farzmeter Begult  BL DE Lwadl Paramster Besut AL BE  Qual
Acdlona 4.2y 0,053 11.2 -1, 2-Dichtomethene NE 0022 1.2
Henrena 0.047 eRig]: 11.2 11 3-DichRimpeopane: N G051 11.2
Benzyt Chiocde ND Q087 11.2 Etivylboturonta 0.081 0024 11,2
Bromodichloromethene ND 0038 11.2 4-Ethyticiuene M2 0028 11.2
Brernodanmy NI nAss 11.2 Hexachipeg-1,3-Butadieng ND 013 1f.2
Bromomethane MWD 0.022 1.2 2-Hexanona ND 0. 05 i1.2
2-Bulanone 0052 0.050 1.2 htethid-t-Eutd Etheor (GATHE) ML 0.0ET 11.2
Caitaon Disfide [2]n) 0.070 1.2 Mathylene Chlorde NI 014 11.2
Carbon Tetrachboride WD 0,035 1.2 4 -Methyl-2-Fentanons OETFY 0.5 11.2
Chiorcbenzene 018 0.025 1.2 o-Xlen b0ad 0.024 11.2
Chioroathana ND Q.15 i1.2 pim-Xylene [ s 0.00%F 11.2
Chioraiom NI 0.027 11.2 Elyrere ND 0072 11.2
Chioromethane L0 amz2 1.7 Tatrachlored e MO 0638 1.8
Chbromnochiorometheane [{Un 0.048 112 Toduere oAy 0.021 11.7
Dichlcrodifucromethana ML 0.028 1.2 Trichiaroatiig HD 0,080 11.2
1.1-Dichdoraethane NO 0.023 1.2 Trchiorofluoromethane 5[ 0.062 11.2
1. 1-Dichioroethene HNO 1.022 11.2 1.1,2-Trchioro-1,2,.2-Triflusiosthane WO 0.13 11.2
1, 2-Dibrrmoedhbne HD {048 11.2 1,1, 1-Trishioroetharne 025 0.01 11
Dichieroletrafucrmoethanes MY 418 112 1,1, 2-Trichoeoedtane (] 0,031 11.2
1.2-Cichiorobaneang HE o34 11.2 1.3, 5-Temethylbenzene w0 {.028 11.2
1. 2-Dichiomethane NI 23 1.2 1,1, 2 2-Tetrashiorethans 2 in] 0077 11.2
1,2-Cichicropropana N 0026 112 1.2 4-Trimethyltereeno HO {0.083 1.2
1,3-EHEHorobenzene MO 0034 142 1.2 4-Trichlocobonzone (] .97 112
1.A-Echic nlrizece N 0034 11.2 Wenyl Acetate MO 0.078 11.2
b R Dichhwopropens ND 0025 1.2 Vinyl Chionide M f1.014 112
o-1,2-Dishiceoebiene WD (R 17 11.2
Surogates; BEC 3t ﬁﬁ Ggk SUmegates: REG.a) Eﬁlﬁ}fﬁ Lk
[ &
1.4-Bromafluccobenzens 171 7128 2 1.2-Bichloroethane-d4 104 47137
Toluere-dg 101 To-158

RE - Raparting Limit

7440 Lineoin Way, Garden Grove, CA B82841-1427 +  TEL:(¥14) BS5-5464

UF - Diluten Faator

Quat - Lualdiars

FAX: (Y14) 884-7501
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interPhase Environmantal, Ing. [aie Received: 03/30M0
G200 Peachtree Street Work Order No: 10-03-2265
Los Angetes, CA 90040-4015 Freparation; NIA
Mathod: EPA TO-15
Units: ugfl.
Praject: SHHC {1008 Paga 2 of 3
Lok Sampks  DeateTime . Dhater Chate Tirew
Chent Swmie Mumiber Nurnber Cotlocted  Meiix  INstument  propared Analyzey  QC Batch 10
SGPAWO-4-10 $0-03-2T85-2-A a3fraa Alr GUMS AA HfA 0330M0 100330001
1336 2357
Earameior Fesulf BL DE Lwal  Pasmgter Restt  Ri, oF Ll
Aot NO 0.70 147 1. 2-Dichkiothane N .29 147
B e ND 623 147F -1, 3-Dichboropropone MNE 05T 147
Benzy Chloride WD 1.1 147 Ethylbanzaie MO oAz 147
Bromodichloromethane WD 049 147 4-Ethylctuone M 0,35 143
Broametorn MO .78 147 Hexashloro-1 3-Fitadiene N 2.4 147
Brosmcametharta ND 0.29 147 2-Hewanona NI G.80 147
2-Buanons ] 065 147 Methyl-t-But Ether (MTEE) M 1.1 147
Cartun Db iafide WD 082 147 Methylime Chioide NI 25 147
Carbon Totrachlorido WO 0.45 147 4 hhathy-2-Pontanona W 089 147
Chiorcheazens 2.5 034 147 &-Xylene M 0,32 147
Chioroethana MO 014 147 pleXylone ] 1.3 147
Chiorofoma KO 096 147 Styrene NI LRI 147
Chkyromethane ND 0.15 147 Tetrachiomethere NT: 050 147
Dibvoemochioromethane MO 0.63 147 Toluami ND 028 147
Richioeodifinorormethane KD 036 147 Trichioroethens ML 0,38 147
1. 1-Dighioroethane KD 0.30 47 Trchlarpfivoromebarg NP 0.83 147
1.1-Dichioroetiene KO 0.8 147 12T we-1, 2 2-Trilluscedhare NI 1.7 147
1 2-Ditwomoethare ML .56 147 1,1, +-Frichioroathana ND 047 14%
Dichlceotetrafluooe bae ND 2.4 47 1.1.2-Frchkroethana ND [+ L1} 147
1,2-Dichtorctbnzena KO 0.4 a7 1,345 Trimelhilbenzone W Q.35 147
1.2-Dichforoethane KD 0.30 147 1,1.2. 2-Tetrachkx ot ND 14 147
1,.2-Dichkopopane KO 1k 4T 1.2 4 Trimndthytbonz e N 1.1 147
1. 3-0rchidnobernzans ND £.44 47 1.2 A-Tchkorobonzone N3 2.2 147
1 D hiboremertnae M 0.44 47 Virnd Acelsto NI .4 14%
-1, 3-Dchioropropons KO 0.33 47 Wirey! Chiocie N .18 147
o1, 2-Dichkxethens U 0248 147
Burogales: REC (%) Loolmd  Cual Sumorates: REC.O:l Control  Quinl
Limils Limits
1 - Bromofluorchonzena 158 5728 2 1.2-Dichtaroethane-d4 103 47-137
Tiduewe-dl 04 154

itk - Reparting Limit |

7440 Lincoln Way, Garden Grove, CA 82841-1427 + TEL:(714) B95-5454 +

DF = Dilvdigan Fagior

v

Cual - 2ualEiong

FAX: (714) 804-7501
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E nvironmentat Analytical Report
E' aboratories, Inc.
InterPhase Environmental, Inc. Date Recaived: 2343010
£200 Peachiree Streat Work Order No: 10-03-2265
Los Angeles, CA 90040-4015 Preparation. WA
Method: EPA TO-15
Linits: 1

Froject: SHHC f 1008 Fage 3 of 3

Lab Sampie  DiefTime Date Dale Tl
Clienl Sampla Nuriber Number Colected.  Matid dnstment  propared  Analveed  QC Balch D
Method Blank 0O5-01-021-8, 483 HIA Alr GOMS AA MIA ﬂilglgam 160330061
Earpmator Begull  RHL ar Lyl Bararmedes Besulr  BL BE Cliaf
Aootor [ ]n Q.Om4E 9 i1, Z-Dichlomeiheng ND Q.0020 1
Benzene [{n] 0.0HE 1 11, 3-Dilehleeapregome ]w] 00045 1
Berinyl Ghioride ND 0.0078 1 Cihyibenzone WD gz 4
Bromodichioromothans MO 0003 9 4.Elhytioluene N> fanzs 1
Bromolomm MO a.6052 1 Hessshilrn-1, 3-Butadinns KO G 1
Bromormethana e [ng o.0018 1 2-Hoxanona M0 DOOGT o
2 Butanoee MO D004 4 MadhylA-Butyl Etrrer ¢MTEE} NO Boo7E 1
Carban Disulficha ND bz 1 Methylene Chlonde NDO X1k s 1
Carbon Telachionde ND 4003 1 4-Mothyl-2-Fentancne: D (LR 11HIEY
Chiceobenzeng ME panZz 1 Trkylene 0 [EX1 s |
Chicconthane W 00013 1 o Xplome =0 BA0AT 1t
Chioroform ML D24 9 Shrene T DO0E4
Chlosomathanse M 0Laog 9 Tetrachiroethensa MO [ER11a)c =
Dibrormoshicerethane MO 00043 1 Tolusre rIC} oomg 3
Dichiorodifivoromethane NC: pOazE 1 Trichferosthene MNE DOgzy ot
1, 1-Dlchlonattatne D 00020 1 THchtorofiuoreenathiann ML 00056 5
1,1-Dichlomthens NI 040920 1 1, 1. 2-Trichkxe-1 2 2-Triflparoothang . NED 0.1 H
1. 2-Dibromootane ND nozE 1 1,4, 1-Frichloroethane ND 00027 1
Dichiorotetraflucoethanse ND 0.014 1 112 Trchioroethane MLy pogzy A
1. 2-Dighkorobenzens ND 00030 4 1,3,5-Trimathyibencens WO 00aEs 9
1,2-Dichiorostharie WO R IIN ] 1,12, 2-Tafeachioeoetfiane ND 0.mesn 1
1,2-Dichlorofropann HD 00023 4 1.2 4-Trinwthylberzene N 0.4 1
1 2-Dichiorobonzens L[] EL IR 1.2 a-Trichtoroboenzene MO 0.ME 1
1 4-Dishlorobenzens ND aono3n i WVinyl Aceizle ND o0.eaTE 1
£-1, 3D O e 10 HD 0.o0Ra i winyl Chilorida ND o.e013 A
i-1.2-Dichiomethene ND 0020 1
Swropgies: BEC (%) Geolrst Qs Surregates: REC (%) Contred  Qbal

Limis Lirnils

1.4-Bromofluoroboregcer 1M 5120 1.2-Dichioroothiana-ths 104 47-137
Toluena-ds aG T8-155

Ri - Reporing Llml |

OF - Diluton Factor

7440 Lincoin Way, Garden Grove, CA 92841-1427 » TEL:(714) 805-5404 »

Rual = Ciuarfiong

FAX: {714) 884-7501
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InterPhagse Environmentzal, Inc. Date Received. MNiA
G200 Peachtree Strest Weork Order No: 10-03-2265
Los Angeles, CA 90040-4015 Preparation: Wi,
Method: EPA TO-15
Froject: SHHC S 1008
) Male Crate LCSMN.C80D Rateh
Qustity Contral Sampo 10 e Instrument Prepared Analyzed Mumber
Iaas-m-uzt-a,&as Aly GOMS AR NA 0313040 100530001 f
Earameter LOS WREC LOSD%REC  ®RECCL MECL  RPD RPOCL  Dualfiers
Benzone 106 #H BO-185 44172 5 O-4ft
Carbon Tetrachioride 87 o5 B4-154  40.459 2 032
1, 2-Ditvamacthane 108 105 £4-144 30-158 2 0-3%
1 2-Dictirobenzens m o 34-160 13-331 3 b4t
1,2-Dichoroetiane 105 103 EB0-153 55-167 1 0-30
1,.2-Dishioropropane 106 104 61157 52.472 1 0-35
1 4-Dictombanzenn 100 oy 36-156 1G-17% 3 047
£-1, 3-Dlchioropropano 120 122 G167 AT} 1 0-3%
Ethwtbenzene 114 114 £2.154 35171 2 0-38
o-Xytena 112 10 52148 36-164 . 0-26
pim-Xylene 105 04 42156 23175 2 o-41
Tetrachlomethone 104 100 EE-152 40-168 4 0-40
Tolane o 107 5646 41161 % 043
Trichioroelhene 104 108 63150 47178 1 B-24
1.1.2-Trichioroothana 103 107 G514 51-1E3 4 027
Virtyl Chtaridi 100 oy 45177 23190 4 .38

Total number of LCS compounds @ 16
Total number of ME compounds . 0

Total number of ME compounds pdlowed ;|

LGS ME CL validation nesult © Pazs

R - fRedive Parcart [hifecence |

CL - Cortred Lt

7440 | incoln Way, Garden Grove, CA 92841-1427 o TEL:({714) 895-5494

FAX: (714) 894-7501
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4 e SAMPLE RECEIPT FORN NS NeX: Red

CLIENT: T OTE ROHAS & oate: 03 /3 /10

TEMPERATURE: Thermometar ID: SC1 {Criteria: 0.0°C — 6.0°C, not frozan)}

Temperature . C+0.5°C(CF) = . °C  MsBlank [ Sample
] Sample{s} outslde teinperature citeria {PM/APM contacted by: 1.

(3 Samplels) cutside temperature critorla but recolved on icedchilled on same day of sampling.

1 Receivad at ambiont temperature, placed on ice for transport by Courier,

Ambient Tal"rlpnrature:/Efﬁir [ Filter LI Metals Only {1 PCBs Only Initial: ﬁﬁ[
CUSTODY SEALS INTACT:

[T Cooler £ [3No(NotIntact) [ NotPresent _EATA mitial: AN
1 Sample = O No (Not Intact) ot Prosent Initias: /=
SAMPLE CONDITION: Yes Mo NIA
Chain-Of-Custody {COC) documant{s) received with samplas...... ... B 3 ]
COC documenk{s) recelved complete. .. ..o O L (2]

[ Cotlection dateftione, matrix, andior # of containns fogged in based on sampla labels.

{1 No analysls requested. L] Mot ralinquished. [ No dateftime rafinquishod.

Samplers name indicated on GO .. = c n
Sample container labei(s) coNSistent with COC.........o...ocee oo, I . [ w
Sample containeir{s) intact and good condition......... ...l [ ! 3
Froper containers and sufficient volurme for analyses requested. ... [ 1 [z
Analyses received within holding fime... ... a [ O
Proper prasarvation noted on COC or sample contalner. ... 8 ] A
1 Unpreserved viaks recelved for Yolatiles analysis

YVolatile anatysis container{s} free of headspace........oo e, | £3 =t
Tediar bag(s) free of condensation... ..o 0 [ =
CONTAINER TYPE:

.Solid: LdozieG) O8ozCiz) O160zCG) OSeeve | } OEnCores® TerraCores® {7
Water: OVOA OV0Ah OVDARa; T1125AGE {J1285AGBh O125AGBp O1AGE [HMAGENna; L11AGEs
CIS00AGE D500AG) 0I500AGIs DIZ50AGE L[I250CGE D2500CGEBs O1PE OS00PB O500FBna

CI250PB C250FBn [(M25PB I125PBznna CIM100PJ CHMO0PMva, O | |
A CTTedla® H8umma® Other: [ Trip Blank Lot#: Checked hy: Ej
Comalner: €; Clear A Arbar B: Plaziie &1 Glass J; Jor B: Bodiln 22 DiplagfRescalabte Bag B Ervelops Reviowed by:

Presarvaftva: h:HZL n: HNO3 naghogS:0; Ha:daOH pibhPO, B bS04 ZRRa: ZnsciaOH f: Fedfitared  Seanned hy:

SOF T100_0#0 (0TIIe0Y
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HUMAN HEALTH RISK ASSESSMENT
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November 23, 2009

Stephen Testa

Testa Environmental Corporation
19814 Jesus Maria Road
Mokelomne Hill, California 95245

Subject. Initial Soil Vapor Intrustion Evaluation
Former Chemoil Refinery
Signal Hill, California
Project No. 0906735.000

Dear br. Testa:

This letter report presents the results of an initial evaluation of potential health risks to offsite
receptors associated with potential intrusion of volatile chemicals in soil vapor and groundwaler
into indoor air in the vicinity of'the former Chemoil Refinery, located in Signat Hill, Califormia
{the Sile; see Figurc ). As discussed further below, potential soif vapor intrusion is not likely
1o be of concern for current offsite receptors; however, health risks associated with potential
vapor inirusion into indoor air wilt be re-evaluated following completion of Phase IT] sampling.

Background

Based on information provided in the “Report of Phase 1! Additional Site Charactenization,”
which was ¢conducted by Tosta Environmental Corporation (TEC) on behalf of the current
vroperty owner, Signal Hitl Holding Company {TEC 2009),” the site was used as a dairy farm
prior 1o 1922, and was operated as & refinery from 31922 uniil early 1994, From 1994 to 1997,
(here was limited operation of the wastewater treatment facility, after which all abovegronnd
structures were dismantled. The site is carrently vacant (TEC 2009}, With regard to current
ollsite jand use, commercialfindustriai developments are Jocated to the north, east, and west of
the site, and a residential development is located south of the site; an elementary school i also
tocated north of the site, beyond the commercial/industrial area (see Figure 2).

1 TEC, 2009. Report on phiase )| additional site characterzation, former Chemail Relinery, SLIC No. 4334,
Stguwl 1it], California. Velume 1. Testa Envirommentel Corporation. Seplember 30.

(ETAS OO0 D I 1100 DH
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Data included in Evaluation

Ins 2009, soil vapor samples were collected at a fotal of 20 locations atong the southera {Spp-t
through Spp-7), western (Gdy-1 through Gdy-5), and eastern (Wnt-1 throngh Wni-4) property
oundaties, and along Hill Street (Hill-1 throupgh Hill-4}, whick is north of the site, adjacent (o
{he clementary school (FEC 2009). Soil vapor sampling tocations are shown in Figure 3. Soil
vapor samples were collected from 5 and 15 ft below ground surface (bgs) at each location and
were analyzed for volatile organic compounds {(VOCs) by LPA Method 82608, In addition,
duplicate soil vapor sampies were coltected from two locations (Sgp-7 @ 15 fi and Wat-1 @

15 1t} and analyzed by EPA Method TO-15. These soil vapor data are presented in Table 1.
Based on the surrounding land use, the soil vaper data were divided imto four groups: data from
Spp-1 through Sgp-7 were used to evalate potential vapor intrusion under & residential
scenario, data from Gdy-1 through Gdy-5 and from Wni-1 through Wii-4 were used {0 evalnate
potential vapor intrusion under a commercial scenario, and data from Hill-1 through Hill-3 were
used Lo evaluate polential vapor intrusion under a residential scenarto as a sumogate for the
existing elementary school site. In each case, the data from 5 ft bgs and 15 & bgs were
evaluated separalely.

Groundwater samples were collected on a quarterly basis from 1985 10 1999, and again from
Qclober 200] to the present (TEC 2009). At present, groundwater samples are collected from a
total of 13 groundwater manitoring wells (MW-1, MW-14, MW-3, and MW-8 throupk:
MW-16) (see Figure 4) and are analyzed for VOCs by EPA Method 82608, and semivolatile
organic compounds ($VOCs) by EPA Methed 8270C. For putboses of this evaloation, data
from these monitoring wells from the previous four quarters (4" quarter 2008 and 1" through 3
quarters 2009) were included. These data are presented in Table 2. Tt should be noted that
groundwaler monitoring wells MW-1] throngh MW-16 were installed in the spring of 2009;
therefore, data are available oaly for the 2™ and 3" quariers in 2009. Of these groundwater
monitoring wells, MW-9 is closest to the eastern preperty boundary, MW-1A and MW-12 are
closest 1o the western property boundary, and MW-1 and MW-13 through MW-16 are closest fo
the southern property boundary. Therefore, the data for these wells were used te evaluale
polentisl vapor intrasion from groundwater in each of these offsite areas. The elementary
schoo! is located upgradient from the site; thercfore, potemial vapor intrasion from groundwater
was not evaluated for that area. Importantiy, groundwater monitoring well MW-3 is the closest
moniloring well to the elementary school, Samples collected from this monitoring well duging
the previous four quarlers were nos-detect for VOUs and SVOCs.

Chemicals of Potential Concern

Al chemicals detecied in soil vapor were selected as chesnicals of potential cancern (COPCs),
with the exception of heptane and propylene. These chemicats were detected in one of 1wo

(00675000 B0t 1109 Ghs
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samples analyzed by EPA Method TO-15 at concentrations of 139 sig/m’ and 327 Hafm?,
respectively. Heplane has no established regulatory criteria; however, based on the results of
several inhalation studies in rats, polential adverse effects were observed only at very high doscs
(greater than 10,000 parts per million {ppm], which is equivalent to approximately

47,000,000 ug/m’).2 Therefore, potential adverse health effects would not be expected at the
refatively Jow concentration delecied in soil vapor al the site. With regard to propyiene, a
chronic reference exposure level (REL) of 3600 pe/m’ has been developed by the Office of
Environmenlal Health Hazard Assessment (OEHHA)Y.® This value is nearly an order of
magnitude higher than the concentration delected in soil vapor at the site; therefore, potential
adverse health effects also would not be sxpected. In addition, if a chemical was not detected i
soil vapor, bul was detected in groundwater in the same vicinity, ihen that chemical was also
identified as a COPC in soil vapor in that area, For example, n-bulylbenzene was not detected
in atty soil vapor sample, but was detecied in groundwater collected from monitoring well
MW-9, which is the niearest groundwaler monitoring well {o the eastern site boundary.
Therefore, n-bulylbenzene was included in the soil vapor evaluation for that area. Tor detected
chemicals, the maximum detected concentration within each of the lour areas was nsed as the
exposure-poinl concentration (EPC). For chemicals that were not detected in soil vapor, one-
half of the maxirmum limii of detection was used. The soil vapor EPCs are presented in Table 3.

For groundwater, all of the volatile chemicals detected in samples collected {from groundwater
monitoring wells closest 1o the eastern, westem, and southem site boundaries were selecled as
COPCs, excepl for 4-isopropylichsene and tert-butanol. Only fimited toxicity imformation is
available for these chemicals. 'The oral LDso (lethal dose far 50% of the test animals) for
4-isopropyltoluene in rais is greater than 4,000 mg/ke," indicating that the chemical is relatively
non-toxic according o acule loxicity classifications developed for pesticides”® Similarly, the
aral LDsg for tert-butanol in tats is greater than 5,000 mp/ke,’ indicating (hat it is also relatively
non-loxic. Similar 1o soit vapor, the maximum detected concentration wilhin each of the three
areas was used as the EPC. The groundwaler EPCs are presented it Table 4.

NLS. 2002, Hazardous Substences Iatn Back. Mational Library of Medicine, Heptane. Aceessed November
20, 2009, o i Iopi-bindEl YiEEIEER

OFHMAA 2009, Toxicily Database. Offiee of Environmeitsl [Tealth Hazard Assessment. Acetssed November
19, 200%. hitxdeww oohbaorgiisk/Chemical DBAndex aan,

NLS, 2009, Hazardous Substances Data Dank, National Library of Medicine. A-lsopropyliohienc. Accessed
November 20, 2009, http:itoxpet nihgovicei-binfsisAitn

WIIO. 2006, The WHO recommended classification of pesticides by hazord and guidelines 12 classificition
2004, World {Icalih Organization. Junc.

NLS. 2009, Hizardous Substances Dala iiank. Nationa! Library of Medicine, Tert-Butanol. Accessed
Movember 20, 200%. hitpofAoxnet altnnih povicsi-bin/sisht AHELE.
K
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Risk Calculations

Evaluating potential exposure to COPCs in soil vapor or groundwaier via infialation of vapors in
indoor air requires estimating vapor emissions and resulting indoor air concentrations. The
Johnson and Ettinger model’ was used as presctibed by the Califernia Environmental Protection
Agency (Cal-EPA) guidance for evahuating vapor iatrusion.” This model has been
parameterized by the U.S. Environmental Protection Agency (EFA)” and was modified to reflect
Cal-EPA-specific toxicily criteria, as appropriate,'® The (oxicity criteria for the COPCs are
presented in Table 5. Defauli mode} inpui assumptlions were used for the majority of the model
parameters; however, sile-specific information was used for some parameters {e.£., soil vapor
and groundwater sampling depth and soil type). Mode} output sheets and additional information
reparding site-specific parameter asswmptions are included in Atlachment A.

Results and Conclusions

Iotential noncancer risks are expressed in terms of A hazard index, and potential cancer risks are
expressed in terms of a theoretical lifelime excess cancer gisk. A hazard index Iess than 1 is
generally considered acceptable by regulatory agencies. Theorctical liletime excess cancer risks
are generally compared to an acceptable risk range of 1x10°% to 1x107"; cancer risk estimates of
fess than 1x307° are considered 1o be so low as to warrant no further investigation or analysis.
The estimated noncancer hazard indexes and theoretical lifelime excess cancer risks for offsiie
receptots adjacenl to each of the site’s baundaries are summanzed below.

Northern Boundary

The estimated noncancer hazard indexes associated with exposure to COPCs in indoor air due {0
chemicals in soit vapor in the vicinity of the cletentary sciool north of the site, assuming a
residential exposure scenario, are summarized in Table 6. The total bazard indexes due lo
vapors in indoor air, using concentrations measured ie soil vapor a1 5 and 15 ft bgs, are 5% 10

Johnson, P, and R.A. Ettinger. 199), Heuristic mode! for predicting the intiusion rate of conlaminant vapors
in buitdings. Boviron, Sci. Technol, 25:1445-1452,

Cal-EPA. 2005, Guidanee for Lhe evaluation and miligation of subsurface vapor intmsion to indeor air. Interim
final. Californin Epvironmental Froleclion Agency, Depanment of Toxic Substances Control, Sactamento, CA.
February 7.

1.8 BPA. 2003, User's guide for cvaluting stbsurface vapor intrusion into buildings. UK. Eaviroamental
Proteclion Apeney, Office of Pmergeney and Remediat Response, Toxics Inlegration Branch, Washington, DC.

1% Cal-EPA. 2009, Screcning model spreadsheets. Califtmin Environmental Protection Agency, Deparbinent of
Toxic Substances Control. hilp:fwww.disc.cn povi AssossingRisk)):_Models.clm.
™
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and 4% 107, respectively. These values are well below 1, indicating that potential exposure 10
C'OPCs in indoor air by children or adults present at the elementary school should nol pose a
noncarcinogenic health risk under the condilions evaluated. As noled previously, the
clementary school is located upgradient of the site; therefore, potential exposure to vapors from
groundwater was not included in this evaluation. Groundwater mounitoring well MW-3 is the
closes! monitoring well 1o (e elementary school. Groundwater samples collected from MW-3
during the previous four quarters were non-delect for VOCs and 5VOCs.

The cstimated excess cancer risks associated with exposure 1o COPCs in indoor air due to
chemicals in soil vapor in the vicinity of the ¢lementary school norih of the site, assuming a
residential scenario, are also summarized in Table 6. 'The total excess cancer tisks due 10 vapors
in indoor air, using concenlralions measured in seil vapor at 5 and 15 i, are 8x] 077 and 7x107%,
respectively. These values are below the lower end of the generally acceptable risk range,
indicating that potential exposure ta COPCs in indoor air by children or adults present at the
clementary school should not pose a carcinopenic health risk vader the conditions evaluaied.

Southern Boundary

‘The estimated noncancer hazard indexes associated with exposure to COPCs in indoor air due o
chemicals in soil vapor and groundwater in the vicinily of the southetn property boundary,
assuming a residential exposure scenario, are summarized in Table 7. The total hazard indexes
due 1o vapors in indoor ait, using concentrations measured in soil vapor at 5 and 15 fi, are
1x107" and 6x10°2, respectively. The total hazard indexes due 10 exposure to vapors in indoor
air, using the concentrations measured in groundwater, is 8#107!. These valucs are below 1,
indicating that potential exposure to COPCs in indoor air by residents adjacent to the sou themn
properly boundary should not pose a noncarcinogenic health risk under the condilions evalualed.

The estimated excess cancer Hisks associated with exposure to COPCs in indoor air due 1o
chemicals in soil vaper in the vicinity of the eastern property boundary, assuming a residential
scenario, are aiso summarized in Table 7. The total excess cancer tisks duc to vapors in indoor
air, using concentrations meastred in soil vapor at 5 and 15 ft, are 2x10°° and 7x107,
respectively. The iolal estimated excess cancer risk due Lo exposure L0 vapors in indoor air,
using the concentrations measured in groundwater, is 4%107° The estimated excess cancer risks
are below the generally acceptable risk range based on maximum COPC concentrations in soil
vapor collected ai 15 ft bgs, but in the lower end to the middle of the risk range based on
maximum COPC concentrations in soil vapor collected at 5 ft bgs and in grovwndwater,

With regard to chemicals in soil vapor measured al 5 ft bgs, the lurgest contributor to the total
estinated cancer risk is benzene (maximum detecled concentration of 2100 sgm’). The
relatively higher soil vapor concenirations in these samples is indicative of a local shallow

0T 35 090 Q101 1148 =033



Siephen Tesla
November 23, 2009
Page &

soutce in soil coincident with an unlined culvert that paralieled the southem property line (TEC
2009), Further, current residents are focated farther south of the sarapling focations and on the
oppesile side of a flood-control channel,”” which woutd preven( Tateral migration of shallow soil
vapor. ‘Therefore, the 1013l estimated cancer risk usinglsuil vapor daia from 15 fi bgs (maximum
delected benzene concentration of 36 pp/m’) of 7x107 may be more indicative of poteniial
health risks to residents in this area. With regard to chemicals in groundwater, the largest
comiribulor to the tota} estimated cancer risk is naphthalene (maximum detected concenlration of
220 pgfL), which was not detected in any of the soil vapor samples collected along the southem
boundary. The difference between the estimated cancer risk based on soil vapor data colecled
at 15 11 bgs and that based on proundwater data is likely due to a number of factors, including
(1) the COPCs are primarily aromatic hydrecarbous that may be biodegrading in the vadose
zone, and {2) there is greater uncerainty in the groundwaler model relative to the soil vapor
model, because the soil vapor concentration must be estimated from groundwaler concentrations
in tise groundwaler model, whereas measared soil vapor concentralions are used in the seil
vapor model. As such, the estimated excess cancer risks bascd on the maximum COPC
concentrations in groundwater likely overstate the potential health risks to residents adjacent 10
the southern property boundary.

Eastern Boundary

The estimated noncancer hazard indexes associated with exposare 1o COPCs in indoer air due 1o
chemicats in soi} vapor and groundwater in the vicinity of the eastem properly boundary,
assutning a commercial exposure scenasio, are sutamarized in Table 8. The total hazard indexes
due (0 vapors in indoor air, using concentrations measvred in soil vapor &1 5 and 15 1, are
3%107 and 3x10°2, respectively. The total hazard indexes due to exposure (o vapors in indoer
air, using the concentrations measured in groundwater, is 2%] 07, These valucs are below 1,
indicating that potential exposure 1o COPCs in indoor air by workers adjacent to the eastern
property boundary should nol pose a noncarcinogenic health risk under the conditions evalualed.

The eslimated excess cancer risks associated wiikh exposure 1o COPCs in indoor air due 10
chemicals in soil vapor in the vicinity of the eastern property boundary, assuming & commerciat
scenatio, are also summarized in Table 8. The total excess cancer risk due 1o vapors in indaor
air, using concentrations measured in soil vapor at 5 and 15 ft, are 3x1¢F T and 21077,
respeciively. The total estimated theoretical lifetime excess cancer risk due to exposure (o
chemical vapors in indoor air, using the concentrations measured in groundwater, is 107,
The estimated excess cancer risks are below the generally acceplable risk range based on
maximum COPC concentrations in soil vapor, bul in the middle of the risk range based on

maximum COPC concentrations in groundwater. As discussed above, {here is more uncerainty

M [ersonal communication, Stephen Testa, Testa Enviranmental Covporation, November 11, 2000,
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associated with the groundwaler model than with the seil vapor model; therafore, the estimaied
excess cancer risks based on the maximum COPC concentrations in groundwater likely
overstale the potential health risks to commercial workers adjacent to the easletn property
boundary,

Western Boundary

The estimated noncancer hazard indexes associated with exposure to COPCs in indoor air due to
chemicals in seil vapor and groundwater in the vicinity of the western property boundary,
assuming a commercial exposure scenario, are summarized in Table 9. The total hazard indexes
due to vapors in indoor air, using concentrations measured in soil vapor at 5 and 15 ft, are
5x107% and 6x10°%, respectively. The total hazard index due to exposure lo vepors in indoor air,
usitig the concentrations measured in groundwater, is 4. The estimated hazard indexes are well
below 1 based on the maximum COPC concentrations in soil vapor, but above 1 based on
maximum COPC concentrations int roundwater., Apain, this difference is likely ductoa
nutitber of factors, and the estimaled hazard indexes based on the maximum COPC
concentrations in groundwater likely overstate the potential health tisks to commercial workers
adjacent 1o the weslern property boundary.

The estimated excess cancer risks associated with exposure to COPCs in indoor air due to
chemicals in soil vapor in the vicinity of the westemn property boundary, assuming a commercial
scenario, are also summarized in Table 9, The lotal excess cancer rigks due 1o vapors in indoor
air, using concentrations measured in soil vapor at 5 and 15 fi, are 3=} 077 and 4x107%,
respectively. The tolal estimated excess cancer risk due to exposure 1o chemical vapors in
indoor air, using the concentrations measured in groundwater, is 4#107. As before, this
difference is likely due to a number of factors, and the eslimated excess cancer risks based on
the maximum COPC concentrations in groundwater likely overstate the potential health sisks (o
commercial workers adjacent lo the westem properly bonndary.

Summary and Conclusions

This report presents the results of an initial evaluation of potential health risks Lo offsite
receptors associated with potential intrusien of volatile chemicals in soil vapor and groundwater
inte indoor air in the vieinity of the former Chemoil Refinery site. This cvaluation was
conducted separately for offsite receptors located adjacent 1o or near the northern, southem,
castern, and western property boundaries, to reflect differences in current Jand use. Iis
imporlant to note thal this evaluation was based on data collected near or along the property
boundaries and thal the detected concentrations are representative of conditions offsite. Further,
this evaluation was based on maximum detected concentrations, which were assumed to be

Y
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representative of conceniralions 1o which offsile receplors would be exposed for 23 or 30 years,
This latter assumption is particularly conservative because aromatic iydrocarbons are kuown 1o
biodegrade over time. The resulls of this initial evaluation can be summarized as follows:

Northern boundary: Eslimated noncancer hazard indexes and excess
cancer risks, assuming a residental scenario as a swrrogate for the elementary
school, were below levels genemally considered acceptable by regulatary
agencies,

Southern boundary: Estimated noncancer hazard indexes, nssuming a
residential scenarie, were below levels generally considered acceplable by
regulatory agencies. 'Fhe estimated cancer risk based on soil vapor data
collected at 15 1t bas was below the generally accepted risk range; however,
the eslimated cancer risks based on soil vapor data coliected at 5 ft bps and
on proundwater were within the acocptable risk range. Importantly, the
higher soil vapor concentrations al 5 ft bgs are indicative of & localized
shallow soil source coincident with an unlined culvert that paralteled the
southern boundary. Current residents are located farther south of the
sampling locations, on the opposile side of a flood-control channel, which
would prevent lateral migration of shallow soil gas. Further, estimated risks
based on groundwater data are driven by naphthalene, which was nol
detected in the 15+ soit vapor samples. Estimated health nisks based on
groundwater data are likely more uncertain than those bascd ¢n soil vapor
data because of additional assumptions reguired in the model and potential
biodegradation of the COPCs in the vadose zone.

Eastern and western boundarics: Estimated noncancer hazard indexes and
excess cancer risks based on soil vapor data, assuming a commercia
scenario, were below Jevels generally considered acceplable by regulatory
sgencies. However, the estimated hazard index based on groundwater data
for the western boundary was above 1, and the esiimated excess cancer risks
based on groundwater data were within the generally acceplable risk range
for both boundaries. As above, estimated health risks based on groundwater
data are likely more uncerlain than those based on soil vapor data because of
additiona$ assumptions required in the moxlel std poiential biodegradation of
the COPCs in the vadose zone,

T summary, potential soil vapor intmsian is nol likely to be of concers: for current offsile
receptors; however, health risks associated with petential vaper intrusion into indoor air will be
re-evaluated following completion of Phase I sampling.

o
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Pleasc contact me al (510) 268-5006 i you have any questions regarding this evaluation.

Gregory P. Brorky, DABT
Senior Managing Scientist

Sincerely,

Altachments
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Source: USGS Long Beach, CA (1881)
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Figure 1. Site location map, former Chemoil refinery, Signal Hill, California
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Source: Testa Environmental Corporation. 2009. Report on Phasa I
additional site charactarization, Former Chamaoil Refinery,
SLIC No. 435A, Signal Hill, California. September.

Figure 2. Offsite development, former Chemoil refinery, Signal Hill, California
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Source: Testa Environmental Corporation. 2009. Report on Phase Il
additional site characterizalion, Former Chemoll Relinery,
SLIC Mo. 435A, Signal Hil, California. September.

Figure 3. 2009 Soil vapor sampling locations, former Chemoil refinery,
Signal Hill, California
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Source: Testa Environmental Corporation. 2009. Report on Phase |I
additional site characterization, Former Chamoll Refinery,
SLIC No. 435A, Signal Hill, California. September.
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Fiﬁum 4. Groundwater sampling locations, former Chemoil refinery,
Signal Hill, California
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Aftachment A

Johnson & Ettinger Modeling
Spreadsheets




Johnson & Ettinger Modeling Sheets

This appendix inchudes the model outpul sheets rom the Johnson and Ettinger model {Johnson
and Ettinper 1991), which was used to estimate inlilzation of chemicals in soil vapor into
indoor air. This model hing been has been parameterized by U.S. EPA {2003) and was modified
to rellect Cal-EPA-specific loxicity criteria, a5 appropriate (see Section 4.3 of the main iext).
Defauli model input parameters recammended by U.S. EPA were used, except as follows. The
soil vapor sampling depth was sel o 152 ¢m (5 f1) or 457 cm (15 §t) depending on the depth
indicated in the Phase H report (TEC 2009), ‘The soil types (“silt loam™ and “sandy loam™ for
sirata A and B, respectively) and thickness of soil stratura A (396 cm, or 13 3} arc based on 2
recommendation from Siephen Testa of Tesla Environmenta! Corporation (Testa 2008), The
depth to groundwaler of 549 cm (18 1t} is based on the depth indicated in the Phase 1 report
{(TEC 2009). Input soil paramelers Jor dry bulk densily, total soil poresily, and water-filled soil
porosity of soil straum A were based on defaull values for loamy sand. The average soil
temperature was assumed (o be 19°C based on Figure 8 of UL.S. EPA’s (2003) puidance. All
other parameters were default paratseters used by Cal-TiPA in their calculation of California
Human Health Screening Levels (Cal-EPA 2003).
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F}rpnnen t f;fl:I:.Il:‘xm-n. Suite 230

Crakland, CA pgtior

telephone §10-268- 5000
facsimile $10-208- 5004
WYL K AT Eoiamn

May 5, 2010

Stephen Testa

Testa Environmental Corporation
19814 Jesus Maria Road
Mokelumne Hill, California 95245

Subject: Updated Soil Vapor Intrusion Evaluation for Southern Boundary,
Former Chemoil Refinery, Signal Hill, California
Project No. 0906735.000

Dear Mr. Testa:

This letter report presents the results of an updated evaluation of potential health risks to offsite
residents living south of the former Chemoil Refinery, located in Signal Hill, California (see
Figure 1) associated with potential intrusion of volatile chemicals in soil vapor and groundwater
into indoor air. Results of an initial soil vapor sampling effort were reported in a letter in
December 2009. Additional soil vapor samples have been collected closer to the offsite
residents since that report, and the purpose of this letter report is to update the evaluation with
these results. As discussed further below, the additional sample results support our original
conclusion that potential soil vapor intrusion is not likely to be of concern for current offsite
residents living south of the property; however, health risks associated with potential vapor
intrusion into indoor air will be re-evaluated following completion of additional soil vapor and
groundwater sampling scheduled for the first half of 2010.

Background

Based on information provided in the “Report of Phase IT Additional Site Characterization,”
which was conducted by Testa Environmental Corporation (TEC) on behalf of the current
property owner, Signal Hill Holding Company (TEC 2009),' the site was used as a dairy farm
prior to 1922, and was operated as a refinery from 1922 until early 1994, From 1994 to 1997,
there was limited operation of the wastewater treatment facility, after which all aboveground
structures were dismantled. The site is currently vacant (TEC 2009). With regard to current
offsite land use, commercial/industrial developments are located to the north, east, and west of
the site, and a residential development is located south of the site; an elementary school is also

L TEC. 2009, Report on phase 11 additional site characterization, former Chemoil Refinery, SLIC No. 4534,
Signal Hill, California. Volume I. Testa Environmental Corporation. September 30.
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located north of the site, beyond the commercial/industrial area (see Figure 2). This updated
evaluation is confined to receptors in the residential development south of the site, because
additional soil vapor samples closer to these offsite residents have been obtained since the initial
December 2009 letter report.

Data Included in Evaluation

In March 2010, soil vapor samples were collected at six locations south of the southern
boundary (SGP-WD-01 through SGP-WD-06). These six locations are located closer to the
offsite residents than the previous locations south of the property. All 2009 and 2010 soil vapor
sampling locations are shown in Figure 3. In the most recent sampling event, soil vapor
samples were collected from 5 and 10 ft below ground surface (bgs) at each location—except
for SGP-WD-1, where a 10-ft sample was not collected. Samples were analyzed for volatile
organic compounds (VOCs) by EPA Method 8260B. In addition, duplicate soil vapor samples
were collected from two locations (SGP-WD-2 (@ 5 ft and SGP-WD-4 @ 10 ft) and analyzed by
EPA Method TO-15. These soil vapor data are presented in Table 1. Based on the land use
south of the property, data from this most recent sampling event were used to evaluate potential
vapor intrusion under a residential scenario. Data from 5 fi bgs and 10 fi bgs were evalvated

separately.

It should be noted that soil vapor samples were also analyzed for total petroleum hydrocarbons
(TPH) quantified as gasoline (defined as C4-C12 hydrocarbons) by the California Leaking
Underground Fuel Tank (LUFT) manual method (gas chromatography/mass spectrometry).
Such measurements represent mixtures of chemicals that, because of their highly variable
composition, do not have descriptive health criteria. Therefore, the toxicity of these mixtures is
best described by the aggregate toxicity of key individual chemicals in the mixture, as quantified
by EPA Method 8260B. However, it is worthwhile to note that relatively high concentrations of
C4-C12 hydrocarbons were detected in samples collecied from SGP-WD-3 (@ 5 ft and 10 ft bgs
and from SGP-WD-4 @ 10 fi bgs. The presence of high concentrations of C4-C12
hydrocarbons in these samples may indicate an offsite source, especially because these samples
were taken at locations that are separated from the site by an unlined drainage culvert, which
would prevent lateral migration of soil vapor. Further, these high concentrations mean that the
samples had to be diluted prior to analysis, resulting in elevated detection limits (by an order of
magnitude) for these samples.

At present, groundwater samples are collected from a total of 13 groundwater monitoring wells
(MW-1, MW-1A, MW-3, and MW-8 through MW-16) (see Figure 4) and are analyzed for
VOCs by EPA Method 8260B, and semivolatile organic compounds (SVOCs) by EPA Method
8270C. Of these groundwater monitoring wells, MW-1 and MW-13 through MW-16 are closest

F;I :
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to the southern property boundary. For the purposes of this evaluation, data from these
monitoring wells from the previous four quarters (second through fourth quarters 2009 and first
quarter 2010) were included. These data are presented in Table 2.

Chemicals of Potential Concern

All chemicals detected in soil vapor were selected as chemicals of potential concern (COPCs).
In addition, if a chemical was not detected in soil vapor, but was detected in groundwater along
the southern boundary, then that chemical was also identified as a COPC in soil vapor. For
example, n-butylbenzene was not detected in any soil vapor sample, but was detected in
groundwater collected from monitoring well MW-16. Therefore, n-butylbenzene was included
in the soil vapor evaluation. For detected chemicals, the maximum detected concentration was
used as the exposure-point concentration (EPC). For chemicals that were not detected in soil
vapor, one-half the limit of detection was used. To account for the uncertainty associated with
elevated detection limits in a few samples, the minimum and maximum limits of detection were
used in separate analyses. The soil vapor EPCs are presented in Table 3.

For groundwater, all of the volatile chemicals detected in samples collected from monitoring
wells closest to the southern site boundary were selected as COPCs, except for
4-isopropyltoluene and tert-butanol. Only limited toxicity information is available for these
chemicals. The oral LDs; {Iethal dose for 50% of the test animals) for 4-isopropyltoluene in rats
is greater than 4,000 mg/kg,” indicating that the chemlcal i5 relatively non-toxic according to
acute tuxlmt},r classifications develnped for pesticides.” Similarly, the oral LDs; for tert-butanol
in rats is greater than 5,000 mg/kg," indicating that it is also relatively non-toxic. Similar to soil
vapor, the maximum detected concentration was used as the EPC. The groundwater EPCs are
also presented in Table 3.

Risk Calculations

Evaluating potential exposure to COPCs in soil vapor or groundwater via inhalation of vapors in
indoor air requires estimating vapor emissions and resulting indoor air concentrations. The

e

NLS. 2009, Hazardous Substances Data Bank. National Library of Medicine. 4-Isopropyltoluene. Accessed
MNovember 20, 2009, hitp:/ioxn: i vicgi-bin/sishimlzen?HSDB,

WHO. 2006, The WHO recommended classification of pesticides by hazard and guidelines to classification
2004, World Health Organization. June.

MNLS. 2009, Hazardous Substances Data Bank. Mational Library uf Medicine. Tert-Butanol. Accessed
MNovember 20, 2009, ] 8
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Johnson and Ettinger model® was used as prescribed by the Cnhfnmla Environmental Protection
Agency (Cal-EPA) guidance for evaluating vapor intrusion.® This nmde] has been
parameterized by the U.S. Environmental Protection Agency (EPA)’ and was modified to reflect
Cal-EPA-specific toxicity criteria, as appropriate. * The toxicity criteria for the COPCs are
presented in Table 4. Default model input assumptions were used for the majority of the model
parameters; however, site-specific information was used for some parameters (e.g., soil vapor
and groundwater sampling depth and soil type). Model output sheets and additional information
regarding site-specific parameter assumptions are included in Attachment A.

Results

Potential noncancer risks are expressed in terms of a hazard index, and potential cancer risks are
expressed in terms of a theoretical lifetime excess cancer risk. A hazard index less than I is
generally considered acceptable by regulatory agencies. Theoretical llfehme excess cancer risks
are generally -::nmpared to an acceptable risk range of 1x10™° to 1x1 0~*: cancer risk estimates of
less than 1x10°™° are considered to be so low as to warrant no further investigation or analysis.

As stated previously, several chemicals that were not detected in the soil vapor samples were
identified as COPCs in soil vapor because they were detected in groundwater. For these
chemicals, a value of one-half the limit of detection was used as the EPC. However, because of
the uncertainty associated with elevated detection limits in three of the soil vapor samples,
potential health risks were estimated using either one-half the minimum detection limit or one-
half the maximum detection limit in soil vapor

The estimated noncancer hazard indexes associated with exposure to COPCs in indoor air due to
chemicals in soil vapor and groundwater in the vicinity of the southern property boundary,
assuming a residential exposure scenario, are summarized in Table 5. The total hazard indexes
due to vapors in indoor air, using maximum detected concentrations or one- -half the minimum
detection limits measured in soil vapor at 5 and 10 fi bgs, are both 1x107°, The total hazard
indexes due to vapors in indoor air, using maximum detected concentrations or one-half the

Johnson, P.C., and R.A. Ettinger. 1991. Heuristic model for predicting the intrusion rate of contaminant vapors
in buildings. Environ. Seci. Technol. 25:1445-1452.

Cal-EPA. 2005, Guidance for the evaluation and mitigation of subsurface vapor intrusion to indoor air. Interim
final. California Environmental Protection Agency, Department of Toxic Substances Control, Sacramento, CA.
February 7.

11.S. EPA. 2003, User’s gnide for evaluating subsurface vapor intrusion into buildings. U.S. Environmental
Protection Agency, Office of Emergency and Remedial Response, Toxies Integration Branch, Washington, DC.

¥ Cal-EPA. 2009. Screening model spreadsheets. California Environmental Protection Agency, Depariment of
Toxic Substances Control. hitp:/fwww.disc.ca. gov/AssessingRisk/TE_Models.cfm.
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maximum detection limits measured in soil vapor at 5 and 10 ft, are 9x107 and 6x1077,
respectwely Finally, the total hazard index due to exposure to vapors in indoor air, using the
maximum detected concentrations measured in groundwater, is 8<10™". These values are below
1, indicating that potential exposure to COPCs in indoor air by residents adjacent to the southern
property boundary pose a negligible noncarcer health risk under the conditions evaluated.

The estimated excess cancer risks associated with exposure to COPCs in indoor air due to
chemicals in soil vapor and groundwater in the vicinity of the southem boundary, assuming a
residential exposure scenario, are also summarized in Table 5. The total excess cancer risks due
to vapors in indoor air, using maximum detected concentrmmns or one- half the minimum
detection limits measured in soil vapor at 5 and 10 ft, are 1>107° and 5x 1077, respectively. The
total excess cancer risks due to vapors in indoor air, using maximum detected cnncentratmns or
Dne.-ha]f the maximum detection limits measured in soil vapor at 5 and 10 fi, are 4x107% and
2x107 respectwely Finally, the total estimated excess cancer risk due to exposure to vapurs in
indoor air, using the maximum detected concentrations measured in groundwater, is 5x107°

The estimated excess cancer risks are at or below the generally acceptable risk range based n::ln
maximum concentrations for COPCs detected in soil vapor and one-half the minimum detection
limits for the remaining COPCs in soil vapor, but they fall in the lower end of the risk range
based on one-half the maximum detection limits for COPCs not detected in soil vapor or based
on maximum detected concentrations for COPCs in groundwater.

With regard to the results based on one-half the maximum detection limits in soil vapor, the
largest contributor to the total estimated cancer risk is methylene chloride, which was not
detected in any soil vapor sample. As stated previously, the detection limits were elevated (by
an order of magnitude) in three samples (i.e., SGP-WD-3 (@ 5 and 10 ft bgs, and SGP-WD-4 (@
5 ft bgs), which had the highest concentrations of C4-C12 hydrocarbons. Methylene chloride
was included as a COPC in soil vapor, because it was detected in one groundwater sample
(MW-1) at a concentration of 330 ug/L during the March 2010 sampling event. Importantly,
methylene chloride has not been detected previously in any groundwater samples collected at
the site; therefore, the detection of methylene chloride in this one groundwater sample may be
anomalous. Inclusion of methylene chloride as a COPC in soil vapor, especially based on one-
half the maximum detection limit, likely overestimates potential risks associated with soil vapor
intrusion into indoor air. Further, the only chemical detected in soil vapor that contributed to
the estimated cancer risk is benzene, which was detected at maximum concentrations of 71 and
53 ug/m’, at 5 and 10 ft bgs, respectively. These cmlcentratmns are roughly 30 to 40 times
lower than the maximum detected concentration (2100 ug/m’®) reported in the previous
evaluation using 2009 soil vapor data along the southern boundary, and the esnmabed excess
cancer risks are well below the generally acceptable risk range (6107 and 3%1077, at 5 and 10
ft bgs, respectively).
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With regard to chemicals in groundwater, the largest contributor to the total estimated cancer
risk is naphthalene (maximum detected concentration of 220 ug/L), which was not detected in
any of the soil vapor samples. In addition, the maximum concentration was detected during the
July 2009 groundwater sampling event, whereas during the most recent two quarters,
naphthalene was detected at concentrations of 100 and 130 ug/L, indicating that naphthalene
concentrations may be decreasing over time. The difference between the estimated cancer risk
based on soil vapor and that based on groundwater data is likely due to a number of factors,
including (1) the COPCs are primarily aromatic hydrocarbons that may be biodegrading in the
vadose zone, and (2) there is greater uncertainty in the groundwater model relative to the soil
vapor model, because the soil vapor concentration must be estimated from groundwater
concentrations in the groundwater model, whereas measured soil vapor concentrations are used
in the soil vapor model. As such, the estimated excess cancer risks based on the maximum
COPC concentrations in groundwater likely overstate the potential health risks to residents
adjacent to the southern property boundary.

Summary and Conclusions

This letter report presents the results of an updated evaluation of potential health risks to offsite
residents living south of the former Chemoil Refinery site. The March 2010 soil vapor
sampling locations that are included in this evaluation are farther south of the southern boundary
and closer to the offsite residents than the sampling locations that were evaluated previously
along the southern boundary. It is important to note that this evaluation was based on maximum
detected concentrations, which were assumed to be representative of concentrations to which
offsite residents would be exposed for 30 years. This latter assumption is particularly
conservative, because aromatic hydrocarbons are known to biodegrade over time.

Estimated noncancer hazard indexes, assuming a residential scenario, were below levels
generally considered acceptable by regulatory agencies. The estimated excess cancer risks are
at or below the generally acceptable risk range based on maximum COPC concentrations and
one-half the minimum detection limits in soil vapor, but they fall in the lower end of the risk
range based on maximum COPC concentrations and one-half the maximum detection limits in
soil vapor , or based on maximum COPC concentrations in groundwater. Methylene chloride
was not detected in soil vapor but was the largest contributor to the estimated cancer risk based
on soil vapor data. The only chemical detected in soil vapor that contributed to the estimated
cancer risk is benzene, which was detected at concentrations that are roughly 30 to 40 times
lower than the maximum detected concentration reported in the previous evaluation using 2009
soil vapor data along the southern boundary. The estimated excess cancer risks based on the
maximum detected benzene concentrations are well below the generally acceptable risk range
(61077 and 3x107", at 5 and 10 ft bgs, respectively). Finally, estimated risks based on
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groundwater data are driven by naphthalene, which was not detected in the soil vapor samples.
Estimated health risks based on groundwater data are likely more uncertain than those based on
soil vapor data because of additional assumptions required in the model and potential
biodegradation of the COPCs in the vadose zone.

In summary, potential soil vapor intrusion is not likely to be of concern for current offsite
residents south of the property boundary; however, health risks associated with potential vapor
intrusion into indoor air will be re-evaluated following completion of additional soil vapor and
groundwater sampling scheduled for the first half of 2010.

Please contact Greg Brorby at (510) 268-5006 or Ryan Weidling at (510) 268-5018 if you have
any questions regarding this evaluation.

Sincerely,

% £ %’“ 72/ e LS,
Gregory P. Brorby, DABT Ryan Weidling, MPH
Senior Managing Scientist Scientist
Autachments
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Figure 1. Site location map, former Chemoil refinery, Signal Hill, California
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r"f ‘\u, Mote:  The Signal Hill Elamentary School is located on land zoned as “open space” and the area labeled
“commercialindustrial” includes land zoned “commercial office” or Tight industrial” by the City of

Signal Hill (hitp:ifwanw cityofsignalhill.orgfeommunity_ developmentiower_leficd. jpg; last accessed
Mavember 30, 2009).

Sourca: Testa Environmental Corporation. 2009, Report on Phase || additional site charactenzation,
Former Chamaoil Refinery, SLIC No. 4354, Signal Hill, California. September.

Figure 2. Off-Site Development, Former Chemoil Refinery, Signal Hill, California
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Figure 3. Soil Vapor Sampling Locations
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Johnson & Ettinger Modeling
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Johnson & Ettinger Modeling Sheets

This appendix includes the model output sheets from the Johnson and Ettinger model (Johnson
and Ettinger 1991), which was used to estimate infiltration of chemicals in soil vapor into
indoor air. This model has been has been parameterized by U.S. EPA (2003) and was modified
to reflect Cal-EPA-specific toxicity criteria, as appropriate (see Section 4.3 of the main text).
Default model input parameters recommended by U.S. EPA were used, except as follows. The
soil vapor sampling depth was set to 152 cm (5 ft) or 305 cm (10 ft) depending on the depth
indicated in the analytical report. The soil types (“silt loam™ and “sandy loam™ for strata A and
B, respectively) and thickness of soil stratum A (396 cm, or 13 fi) are based on a
recommendation from Stephen Testa of Testa Environmental Corporation (Testa 2009). The
depth to groundwater of 549 cm (18 fi) is based on the depth indicated in the Phase II report
(TEC 2009). Input soil parameters for dry bulk density, total soil porosity, and water-filled soil
porosity of soil stratum A were based on default values for loamy sand. The average soil
temperature was assumed to be 19°C, based on Figure 8 of U.S. EPA’s (2003) guidance. All
other parameters were default parameters used by Cal-EPA in their calculation of California
Human Health Screening Levels (Cal-EPA 2005).
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UPDATED SITE CONCEPTUAL MODEL (SCM)
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