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CALDWELL LESLIE & PROCTOR, PC
MICHAEL R. LESLIE, State Bar No. 126820

2|| leslie@caldwell-leslie.com
DAVID ZAFT, State Bar No. 237365
3| zafi@caldwell-leslie.com
725 S. Figueroa Street, 31st Floor
4 || Los Angeles, California 90017
Telephone: (213) 629-9040
5||Facsimile: (213) 629-9022
6 || Attorneys for Petitioners EQUILON ENTERPRISES
|LLC dba SHELL OIL PRODUCTS US and
7 || SHELL OIL COMPANY
8
9 STATE WATER RESOURCES CONTROL BOARD
10 FOR THE STATE OF CALIFORNIA
11 .
In the Matter of the Petition of ' Case No.
12| |
'EQUILON ENTERPRISES LLC dba SHELL
13 || OIL PRODUCTS US and SHELL OIL i PETITION FOR REVIEW OF REGIONAL
COMPANY | BOARD’S APRIL 30,2014 ORDER
14 PURSUANT TO WATER CODE § 13304;
Cleanup and Abatement Order R4-2011-0046 | REQUEST FOR HEARING
15 || California Regional Water Quality Control
'Board, Los Angeles Region
16|
California Water Code § 13304
17 _ . S—
18 Equilon Enterprises LLC dba Shell Oil Products US and Shell Oil Company (collectively
19 || “Shell”) hereby file this protective Petition for Review (“Petition™), along with the supporting
20 || Declaration of Douglas J. Weimer and exhibits (attached hereto and referred to hereafter as
21 || “Weimer Decl.”). Pursuant to California Code of Regulations, Title 23, § 2050.5(d), Shell
17 [| requests that this Petition be held in abeyance pending further discussions between Shell and the
23 || California Regional Water Quality Board, Los Angeles Region (the “Regional Board”), as they
24 || attempt to informally resolve the matters raised herein. However, if Shell’s request for this
~5 || Petition to be held in abeyance is not granted, or if following the abeyance period the issues
16 || raised herein are not resolved, Shell requests that a hearing regarding this Petition be held. See

) | Water Code § 13320; 23 Cal. Code Regs. § 2052.
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Notwithstanding the technical issues raised in this protective Petition, Shell intends to

submit the revised Remedial Action Plan (“RAP”), Feasibility Study (“FS”), and Human Health

Risk Assessment Report (“HHRA Report”™) to the Regional Board by the applicable deadline.
| Shell alleges as follows:

1. Shell’s mailing address is 20945 South Wilmington Avenue, Carson, California
90810, (Weimer Decl., §2.) Shell requests that all communications relating to this Petition
should be sent to Mr. Weimer at the foregoing address with copies sent to the above-captioned
counsel.

2. Since 2008, Shell has been conducting an environmental investigation of the
former Kast Property located southeast of the intersection of Marbella Avenue and E. 244th
Street in Carson, California (“Site”). (Weimer Decl., q 3.)

3. On March 11, 2011, the Regional Board issued Cleanup and Abatement Order
No. R4-2011-0046 (the “CAO”) which, inter alia, directed Shell to “submit site-specific cleanup
goals for residential (i.e., unrestricted) land use” that “shall include detailed technical rationale
‘and assumptions underlying each goal.” (Exh. 1, p. 13.)1 On February 22, 2013, Shell timely
submitted its initial Site-Specific Cleanup Goal Report (“Initial SSCG Report™). On August 21,

2013, the Regional Board issued a response to the Initial SSCG Report and directed Shell to

revise the Site-Specific Cleanup Goals (“SSCGs”) for the Site in accordance with certain
| comments and directives. On October 21, 2013, Shell timely submitted a Revised Site-Specific
| Cleanup Goal Report (“Revised SSCG Report™) that addressed and incorporated the Regional

' . 3 2
Board’s comments and directives.

U All exhibits referenced herein are attached to the Weimer Declaration.

2 Copies of Shell’s Initial SSCG Report, the Regional Board’s August 2, 2013 response, and
Shell’s Revised SSCG Reportl are submitted as Exhibits 2 to 4, respectively. The texts of the
Initial and Revised SSCG Reports are attached to the Weimer Declaration, and copies of the full
reports (with the tables, figures and appendices) are included on CDs that are included with the
hard copy of the Petition.
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4, On January 23, 2014, the Regional Board issued its Review of Revised Site-
Specific Cleanup Goal Report and Directive to Submit the Remedial Action Plan, Human Health
Risk Analysis, and Environmental Analysis for Cleanup of the Carousel Tract Pursuant to
California Water Code section 13304 (“SSCG Directive”).” In the SSCG Directive, the Regional
Board approved the SSCGs proposed in the Revised SSCG Report with certain modifications,
and required Shell to submit the RAP for the Site by March 10, 2014, along with the HHRA
Report, and draft environmental documents. (Exh. 5,p.9.)

5. On February 24, 2014, Shell filed a protective Petition for Review and Request for

'Hearing (“February 24, 2014 Petition™) challenging certain requirements in the SSCG Directive.*

The February 24, 2014 Petition, which is the subject of SWRCB/OCC File A-2294, included a

|| request that it be held in abeyance, which request was granted by the State Water Resources

Control Board (“State Board”) on May 14, 2014.° Shell and the Regional Board have been able

‘to resolve the majority of the issues raised in the February 24, 2014 Petition. However, one of
! the requirements challenged in the February 24, 2014 Petition has not yet been resolved and is
‘the subject of this Petition, namely what attenuation factor should be used to calculate SSCGs for

| soil vapor and sub-slab soil vapor.

6. On March 10, 2014, Shell submitted its RAP, FS and HHRA Report for the Site.5

7. On April 30, 2014, the Regional Board issued its Review of Remedial Action
Plan, Feasibility Study Report and Human Health Risk Assessment Report Pursuant to California
Water Code section 13304 Order (“Revised RAP Directive”).” In the Revised RAP Directive,

3 A copy of the Regional Board’s SSCG Directive is attached as Exhibit 5.

4 For the State Board’s convenience, a copy of the February 24, 2014 Petition (without exhibits)
is attached as Exhibit 6.

5 A copy of the State Board’s order is attached as Exhibit 7.

8 Copies of Shell’s RAP, FS and HHRA Report are submitted as Exhibits 8 to 10, respectively.
The text of these documents are attached to the Weimer Declaration, and copies of the full

|| reports are included on CDs that are included with the hard copy of the Petition.

7 A copy of the Revised RAP Directive is attached as Exhibit 11.
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| future time.

the Regional Board directed Shell to submit a revised RAP, FS and HHRA Report that comply
with specific requirements, including that the RAP “[u]tilizes approved SSCGs set forth in the
Regional Board’s letter of January 23, 2014, including attenuation factors for soil vapor[,]” and

“[r]evises the calculation of the sub-slab to indoor air attenuation factor[.]” (Exh. 11, p. 15.)

| The Revised RAP Directive requires Shell to submit the revised RAP, FS and HHRA Report by

June 16, 2014. (Id., p. 16.) Shell submitted a request to the Regional Board for a two-week
extension of this submittal date to June 30, 2014.® That request is currently pending.

8. On April 30, 2014, the Regional Board also issued a Notice of Violation (“NOV?)

to Shell alleging that the RAP was not based on the SSCGs approved by the Regional Board in

three respects.” For multiple reasons, Shell believes that the issuance of the NOV is unsupported,

'and Shell delivered a letter to the Regional Board on May 12, 2014 requesting that the NOV be

withdrawn.!® On May 29, 2014, the Regional Board issued a response to Shell’s letter in which
it revised the SSCG for TPH motor oil (thereby addessing one of the issues raised in Shell’s
letter) and stated that it would address the other issues raised by Shell concerning the NOV at a
1

2 Shell submits this Petition to request review by the State Board of certain
technical requirements in the Regional Board’s Revised RAP Directive. Shell is diligently
working to address the Regional Board’s comments, and to prepare and finalize the revised RAP,
FS and HHRA Report, and it intends to submit these documents by the deadline set by the
Regional Board. However, Shell believes that certain requirements and statements in the
Revised RAP Directive lack evidentiary, legal, and/or technical support and should be revised as

described below. Shell, its consultants, and Regional Board staff have engaged in discussions to

8 A copy of this letter is attached as Exhibit 12.
® A copy of the Regional Board’s NOV is attached as Exhibit 13.
10 A copy of this letter is attached as Exhibit 14.

1A copy of the Regional Board’s May 29, 2014 letter is attached as Exhibit 15.
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clarify and attempt to resolve the issues raised by the Regional Board; however, due to the
statutory deadline provided in Water Code § 13320 for the filing of a Petition for Review, Shell
is filing this protective Petition in order to protect its rights, and requests that the Petition be held

in abeyance while Shell and the Regional Board discuss these issues. If Shell and the Regional

| Board are unable to resolve the issues raised herein, Shell will request that the State Board

proceed with its review of Shell’s Petition and the relevant requirements in the Regional Board’s

| Directives.

10.  This Petition for Review is made on the following grounds:

a. First, the requirement in the Revised RAP Directive that Shell submit a

: _revised RAP that “[u]tilizes approved SSCGs set forth in the Regional Board’s letter of January

23, 2014, including attenuation factors for soil vapor” (Exh. 11, p. 15), is based on an inaccurate

‘characterization of the actual requirement in the SSCG Directive concerning the sole attenuation

factor approved by the Regional Board. Moreover, Shell did use the SSCGs included in Table 2
of the SSCG Directive, which were based on the approved soil vapor attenuation factor of 0.002.
Thus, the RAP that Shell submitted on March 10, 2014 already complied with the requirement
that it utilize the approved attenuation factor in the SSCG Directive. For these reasons, the
requirement that Shell “[r]evise[] the calculation of the sub-slab to indoor air attenuation factor
and reidentif[y] properties . . . for consideration of sub-slab mitigation” disregards the fact that

Shell used the attenuation factor approved in the SSCG Directive. (/d.) It should be noted that,

|| although the RAP and HHRA Report incorporated the attenuation factor approved by the

|| Regional Board in the SSCG Directive, Shell still believes that the use of this default attenuation

factor is unnecessary and improper because extensive Site data has been collected, and, using that

data, Shell calculated an upper bound Site attenuation factor for soil vapor of 0.001. This issue

|| was raised in Shell’s February 24, 2014 Petition, and Shell renews its objection to the use ofa

default attenuation factor.

b. With respect to soil vapor beneath the streets, the RAP included a

‘comparison of soil vapor results to the approved SSCGs for benzene and napthalene (the two

primary Site-related compounds of concern (“COCs”)), and the proposed remedy presented in the
5
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RAP includes a joint soil vapor extraction (“SVE”) and bioventing system to address such

—

exceedances. (See Exh. 8, Figures 3-10, 3-11 and pp. 8-9 to 8-13.)

c. Second, the requirement that the revised RAP include a confirmation
sampling plan for soil in order to verify the effectiveness of the excavation portion of the remedy
is inappropriate for this Site due to the manner in which the impacts are distributed in soil at the
Site. While confirmation sampling is typically utilized when addressing a discrete soil plume
‘caused by, e.g., an underground storage tank leak, given the varied distribution of impacts and

| the fact that many impacts are located in areas that will not be excavated, confirmation sampling
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of soil will not provide meaningful information regarding the effectiveness of the excavations.

Moreover, Shell has already collected an extensive data set of over 11,000 soil samples that

—
<

document the location of impacts.

—
—

d. Third, there are certain statements contained in the Revised RAP Directive

—
ro ’

that Shell believes are unsupported and the most significant of these should be revised or

—
(8]

| withdrawn. Regarding the proposed combined SVE/bioventing system, the Revised RAP

—
=N

15 : Directive states that the time frame required is not “reasonable.” (Exh. 11, pp. 8, 9.) However,

16 || the Regional Board estimates an 80-year time frame which appears to be based on the bioventing

17 || component alone. (Id.) In fact, Shell estimates in the RAP that the combined system will take
18 || approximately 30 years to remediate soils with TPH concentrations of 10,000 mg/kg, and the
191 volatile (or “mobile”) fractions of TPH and VOCs will be removed to cleanup goals by SVE in
20 || approximately five years. (Exh. 8, p. 8-14.) The Regional Board has not explained why these
1| time frames would not be reasonable or what time frames it has used at other similar sites when

9| evaluating the use of bioventing and SVE. The Regional Board also states that bioventing will

23 || generate intermediate waste products that will pose risks to residents (Exh. 11, p. 13), but this

24 Ill concern is not raised in the State Board or US EPA regulatory guidance on the use of bioventing,

25 "' and this statement fails to recognize that natural biodegradation will degrade any intermediate

26 || products that may be generated. Moreover, the combined SVE/bioventing system will remove

27 l ‘those intermediate waste products during SVE mode operation The Regional Board also states

28 | that the RAP did not consider the Plume Delineation Report (id., p. 9), but this is patently
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incorrect as data from the Plume Delineation Report (updated to include subsequent data) was
considered and used throughout the RAP and the HHRA Report.

11. This Petition is filed pursuant to Water Code section 13320, which authorizes any
aggrieved person to petition the State Board to review any action (or failure to act) by a regional
board pursuant to, inter alia, Section 13304. See Water Code § 13223 (actions of the regional

board shall include actions by its executive officer pursuant to powers and duties delegated to

him by the regional board). Shell is an aggrieved party in this instance because the requirements

‘and statements in the Revised RAP Directive that are the subject of this Petition lack evidentiary,

legal, and/or technical support and should be revised as described below.

12. Shell respectfully requests that the State Board grant the relief set forth in the
Request for Relief. Shell also requests a hearing regarding this Petition. The arguments that
Shell wishes to make at the hearing are summarized in this Petition, as is the testimony and

evidence that Shell would introduce at the hearing, which also are contained in the administrative

‘record for this matter. Shell reserves its right to supplement the testimony and evidence both

prior to, and at, the hearing on this Petition.

13. Shell’s Statement of Points and Authorities in support of the issues raised by this

|| Petition is set forth below. Shell previously raised the issues discussed herein with the Regional

Board. (Weimer Decl., q 30.)

14. Shell reserves the right to modify and supplement this Petition, and also requests
an opportunity to present additional evidence, including any evidence that comes to light
following the filing of this Petition. See 23 Cal. Code Regs. § 2050.6.

15. A copy of this Petition are being sent on this day by personal delivery to the

Regional Board to the attention of Mr. Samuel Unger, Executive Officer.
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STATEMENT OF POINTS AND AUTHORITIES

I BACKGROUND

Shell’s Investigation of the Site

16. The Site is an approximately 44-acre residential housing tract located southeast of
Marbella Avenue and E. 244th Street in Carson, California. (Weimer Decl., § 3.) Historical
records have established the following background regarding the Site. In 1923, Shell Company

of California, a corporation, purchased the Site for use as an oil storage facility at a time when

the surrounding area was largely undeveloped. (/d., § 13.) It then constructed three large

reservoirs on the property, which were lined with concrete and surrounded by 15-foot-high

levees. (Id.) The reservoirs were covered by frame roofs on wood posts. (Id.) The reservoirs

were primarily used to store crude oil. (/d.)

17.  Active use of the reservoirs generally ceased by the early 1960s. (/d.,{ 14.) In

| 1965, after removing most of the oil from the concrete reservoirs, Shell Oil Company sold the

property to Richard Barclay of Barclay Hollander Curci and Lomita Development Company (the
“Developers™). (Id.) Shell is informed and believes that Barclay Hollander Curci became

Barclay Hollander Corporation, which is now an affiliate of Dole Food Company, Inc. (1d.) The

! Developers bought the property from Shell with knowledge of the property’s former use and

agreed to perform the site-clearing work, including removal of the remaining liquids, demolition
of the reservoirs, and permitting and grading. (Id) The Developers secured a zoning change for

the property, decommissioned the reservoirs, graded the property, and constructed and sold the

285 homes which now form the residential tract in Carson, California known as the Carousel

neighborhood. (Id.) However, to date, the Developers have not participated in the

environmental investigation or agreed to participate in any future cleanup. (Id.)

18. In 2008, Turco Products, Inc. (“Turco”), which was investigating contamination
(primarily chlorinated compound impacts) at its facility adjacent to the northwest portion of the
Site, performed step-out sampling which revealed petroleum hydrocarbon contamination at the
Site. (Id., ] 15.) The Department of Toxic Substances Control (“DTSC”) notified the Regional

Board regarding the petroleum contamination, which in turn notified Shell. (/d.) Based on
8
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review of historical aerial maps of the area, the former oil storage reservoirs were identified as a
potential source of contamination at the Site. (Id.)

19.  Following notification from the Regional Board, Shell began an extensive and
thorough investigation of the soil, soil vapor, groundwater, and indoor and outdoor air at and
beneath the Site and adjacent areas, including both public and residential areas. (Id., 9 16.) The
sampling protocol proposed by Shell and approved by the Regional Board for the 285 residences
at the Site requires the collection and analysis of the following samples: (1) soil at multiple
Ilocations and depths in the front- and backyards at each residence where exposed; (2) sub-slab
soil vapor at three locations from beneath the slabs of each residence at the Site where feasible;

‘and (3) the indoor and outdoor air at the residence on two occasions at least 90 days apart. (1d.)

1 In addition, an indoor air methane screening program is utilized early in the process to assess

| whether methane is an issue in any of the residences. (Id)) The results of the tests are submitted

to the Regional Board, posted on the State Board’s publicly accessible Geotracker website, and

| also are forwarded to the Carousel residents or their designated legal representatives. (Id.)

20. The testing program is ongoing as access is granted by the residents. (/d., 1 17.)

| As of May 23, 2014, Shell has collected samples at 95% of the homes in the Carousel

‘neighborhood, and has completed all required testing at 82% of the homes. (/d.) Shell has been
conducting outreach to schedule the remaining houses and complete all residential testing. (1d.)
21. Shell has also conducted an extensive testing program in the public rights-of-way
(e.g., below the streets) in the Carousel neighborhood and surrounding communities that has
included soil, soil vapor, and groundwater sampling, and methane monitoring in utility vaults,
stormwater drains, and the like. (Id., 118.) Shell continues to regularly conduct groundwater
and sub-surface soil vapor sampling, and conduct methane monitoring on an ongoing basis. (/d.)

All sampling results are submitted to the Regional Board and posted to the Geotracker website.

| d.)

22. The Regional Board has described Shell’s investigation of the Site as “thorough”
and “extensive” and stated that Shell’s site investigation has “provided reliable, comprehensive,

and high-quality data.” (Exh. 3, p. 2.) Shell has collected over 11,000 soil samples, 2,700 soil
9
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vapor samples, and over 2,450 indoor and outdoor air samples, and Shell’s testing program is
ongoing. (Weimer Decl., §19.)

The Results of the Sampling at the Site

23. The Site investigation is nearly completed. (Weimer Decl., §20.) Based on the
data obtained thus far, the results can be summarized as follows.

24.  First, the Regional Board and the Los Angeles County Department of Public
Health have concluded that, while environmental impacts exist at the Site related to Shell’s
former use of the Site and the subsequent development of the Site by the Developers, the

environmental conditions at the Site do not pose an imminent threat to the health and safety of

: .the Carousel residents. (/d., §21.) Shell has performed regular methane monitoring using field

\ instruments at 69 locations in the public rights-of-way such as utility vaults, stormwater drains,

‘and similar locations, and methane has never been detected at levels of concern. (Id.) The Los

{1 Angeles County Fire Department has also performed methane monitoring in the public areas of

|| the Site and has not detected methane at levels of concern. (Id.)

25.  Methane has not been detected in laboratory analysis of any of the more than
1,400 indoor air samples that have been collected from Carousel residences. (/d., 22.) The
residential methane screening program, which is conducted prior to indoor air sampling, has
detected only isolated instances of elevated methane due to natural gas leaks from utility lines or

‘appliances, and in those instances Shell has advised the residents to repair those leaks. (Id.)

|| Subsequent testing, when performed, has not revealed any methane hazards. (/d.) In the single

instance where elevated methane detected in the soil gas was determined to be primarily related

|| to petroleum hydrocarbon degradation, Shell installed a methane mitigation system according to

an engineering design and work plan approved by the Regional Board and Los Angeles County

|| Department of Public Works Environmental Programs Division. (/d.) Multiple rounds of

follow-up testing have not shown any methane hazard at that home. (/d.)
26.  While elevated levels of methane presumably related to anaerobic biodegradation
of petroleum hydrocarbons have been detected at depth, the lack of oxygen and any significant

vapor pressure at depth mitigates any risk related to explosion or fire. (Id., 9 23.) Site data
10
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indicate that methane generated by degradation of petroleum hydrocarbons at depth under
anaerobic conditions is naturally controlled through biodegradation as it migrates through aerobic
near-surface soil. (Id.)

217. Second, analysis of the indoor air, outdoor air, and sub-slab soil vapor samples

collected from the residences at the Site generally have shown indoor air concentrations to be

.consistent with background values and to be correlated with garage and outdoor air. (Id., §24.)

| As the independent UCLA Expert Panel for this project recently stated, “[b]ased on extensive on-

site testing, no properties exhibited health exceedances for indoor air pollutants.” (Exh. 11,
Memo to Los Angeles Regional Water Quality Control Board from UCLA Expert Panel, dated
April 29, 2013, p. 13.)

28. Third, there are widespread but uneven petroleum impacts in soil from zero to ten

| feet at the Site that appear to be related to the grading of the Site. (Id., §25.) The spatial

distribution of the soil impacts is somewhat stochastic and does not appear as a plume. (Id.)
29.  Fourth, the groundwater beneath the Site is impacted by a plume. (/d., 1 26.)

There exist multiple documented upgradient impacts that likely contribute to the groundwater

'conditions beneath the Site. (Id.) Petroleum hydrocarbons in the form of light non-aqueous
I phase liquid (“LNAPL”) have been detected in two monitoring wells located in the western
| portion of the Site, and LNAPL removal from these wells is performed on a regular basis. {d)

|| The groundwater at the Site is not used for municipal supply. (Jd.) Carousel residents obtain

their drinking water from municipal supply provided by California Water Service Company,

1| which has confirmed that the Site’s water supply meets quality standards for drinking water.

(Id.)
Shell’s Actions in Response to the CAO

30. On March 11, 2011, the Regional Board issued the CAO for the Site. (Exh. 1.)

|| The CAO directed Shell to (1) complete delineation of on- and off-Site impacts in soil, soil

vapor, and groundwater related to Shell’s historical use of the Site; (2) continue groundwater

monitoring and reporting; (3) develop and conduct a pilot testing work plan to evaluate remedial

options for the Site; and (4) conduct an assessment of any potential environmental impacts of

11
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| residual concrete slabs that were left at the Site by the developers, and evaluate whether removal
of the concrete is necessary and feasible. (Exh. 1, pp. 9-11.) Shell has completed (or, in the case
of the residential sampling, nearly completed) the above actions and has submitted reports to the
Regional Board that include analysis of the data. (Weimer Decl., §27.) The pilot test, which

was approved by the Regional Board and conducted by Shell, included pilot testing of different

|| excavation methods, soil vapor extraction, bioventing, and chemical oxidation technologies.

(Id) Shell continues to perform quarterly groundwater monitoring. (d)
The Regional Board’s SSCG Directive and Sliell’s Februury 24, 2014 Petition

31. The CAO also required Shell to prepare and “submit site-specific cleanup goals
for residential (i.e., unrestricted) land use” that “shall include detailed technical rationale and
| assumptions underlying each goal.” (Exh. 1, p. 13.) On February 22, 2013, Shell timely
submitted its Initial SSCG Report. (Exh. 2.) On August 21, 2013, the Regional Board issued a
response to the Initial SSCG Report and directed Shell to revise the SSCGs for the Site in
accordance with certain comments and directives. (Exh. 3.) On October 21, 2013, Shell timely
submitted a Revised SSCG Report that addressed and incorporated the Regional Board’s
comments and directives. (Exh. 4.)

32.  OnJanuary 23, 2014, the Regional Board issued its SSCG Directive. (Exh.5.) In
the SSCG Directive, the Regional Board approved the SSCGs proposed in the Revised SSCG
| 'Report with certain modifications, and required Shell to submit the RAP, HHRA Report, and
| “draft environmental documents consistent with the California Environmental Quality Act
(CEQA).” (Exh.5,p.9.)

33.  Thereafter, Shell filed its February 24, 2014 Petition seeking review of certain

requirements contained in the SSCG Directive. (Exh. 6.) The February 24, 2014 Petition, which
\|is the subject of SWRCB/OCC File A-2294, included a request that it be held in abeyance, which

request was granted by the State Water Resources Control Board (“State Board”) on May 14,
12014. (Exh.7.) Shell and the Regional Board have been able to resolve the majority of the
issues raised in the February 24, 2014 Petition. (Weimer Decl., 9.) However, one of the

requirements challenged in the February 24, 2014 Petition has not been resolved and is the
. 12
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subject of this Petition, namely what attenuation factor should be used to calculate SSCGs for
soil vapor and sub slab soil vapor. (Id.)
Shell’s RAP, FS and HHRA Report and the Regionai Board’s Revised RAP Directive
34, On March 10, 2014, Shell submitted its RAP, FS and HHRA Report for the Site.

(Exhs. 8-10.) In these documents, Shell proposed a remedial strategy for the Site that consists of

‘excavation of shallow soils, the installation of a Site-wide SVE and bioventing system to address

impacts remaining after excavation, sub-slab mitigation systems at certain properties, active

'LNAPL recovery, and monitoried natural attenuation of groundwater impacts. (Weimer Decl.,

q28.)

35. On April 30, 2014, the Regional Board issued its Revised RAP Directive. (Exh.

| 11.) In the Revised RAP Directive, the Regional Board directed Shell to submit a revised RAP,

FS and HHRA Report that comply with specific requirements, including that the RAP “[u]tilizes

approved SSCGs set forth in the Regional Board’s letter of January 23, 2014, including

| attenuation factors for soil vapor[,]” and “[r]evises the calculation of the sub-slab to indoor air

|| attenuation factor[.]” (/d., p. 15.) The Revised RAP Directive also directs Shell to submit a

confirmation sampling plan for soil to verify the effectiveness of the excavation portion of the

remedy. (Id., p. 16.) The Revised RAP Directive requires Shell to submit the revised RAP, FS

|| and HHRA Report by June 16, 2014."” (Id.)

The Regional Board’s NOV and Shell’s Response

36.  On April 30, 2014, the Regional Board also issued a NOV to Shell alleging that

|| the RAP was not based on the SSCGs approved by the Regional Board. (Exh. 13.) For multiple
|| reasons, Shell believes that the issuance of the NOV is unsupported, and on May 12, 2014, Shell

delivered a letter to the Regional Board requesting that the NOV be withdrawn. (See Exh. 14.)

12 Shell has requested a two-week extension of this deadline to June 30, 2014. (Exh. 12.) That
request is pending.

13
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37.

Because the grounds stated in the NOV overlap with the comments in the Revised

RAP Directive and the issues raised in the February 24, 2014 Petition and this Petition, they are

| discussed here. The three specific alleged grounds for the NOV are as follows:

The NOV alleges that Shell did not base the soil SSCGs for Total Petroleum
Hydrocarbons (“TPH”) for protection of groundwater on those approved by the
Regional Board but instead used values provided by the Regional Board in its
Interim Site Assessment Cleanup Guidebook (1996). (Exh. 13, p. 2.) On May 12,
2014, Shell sent a letter to the Regional Board explaining that the SSCG for TPH
motor oil approved by the Regional Board was based on a calculation error. (Exh.
14, p. 14-001.) This issue appears to be resolved. On May 29, 2014, the Regional
Board issued a response in which it approved the SSCG for TPH motor oil
provided in its 1996 guidance for use in the revised RAP as proposed by Shell,
and will continue to require the use of the SSCGs for TPH diesel and TPH
gasoline provided in its SSCG Directive. (Exh. 15, p.2.) Shell will incorporate
these SSCGs in the revised RAP and HHRA Report.

The NOV further alleges that “Shell did not base the RAP on the SSCGs for soil
vapor using an attenuation factor of 0.002 for indoor air concentrations to outdoor
air concentrations as modified and approved in the [SSCG Directive].” (Exh. 13,
p. 2.) However, the NOV’s characterization of what the SSCG Directive required
is incorrect. As Shell explained in its May 12, 2014 letter, the SSCG Directive
did not require that Shell use an attenuation factor “for indoor air concentrations
to outdoor air concentrations” and such a requirement (even had it existed) would
be technically unsupported. (See Exh. 14, p. 14-004; see also Exh. 5, pp. 5-6
(Regional Board approving “the SSCGs for COC in soil vapor based on the
attenuation factor of 0.002” (emphasis added)). Moreover, despite Shell’s
disagreement with the grounds for using an attenuation factor 0f 0.002, Shell in
fact did use this value when calculating SSCGs for sub-slab soil vapor in the RAP

and HHRA Report. Additionally, with respect to soil vapor beneath the streets,
14
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the RAP compared soil vapor data to the approved SSCGs for the two primary
Site COCs (benzene and napthalene), and proposed an SVE/bioventing system to
address areas where soil vapor concentrations exceed the SSCGs calculated using
an attenuation factor of 0.002. For these reasons, Shell believes that this ground
for the NOV is not factually or technically justified and must be withdrawn. Shell
and the Regional Board are continuing to discuss the appropriate attentuation
factor to include in the Revised RAP and HHRA Report, and Shell is in the
process of conducting an additional analysis to provide to the Regional Board for
review on this topic so that the Regional Board can make a final determination
regarding the appropriate value to use. (Weimer Decl., 19.)

o Finally, the NOV alleges that “[t]he RAP is not based on boundaries from the Site
Delineation Report as directed in the [SSCG Directive]” and, instead, “Shell used
only the results of the property-by-property investigations in developing the
RAP.” (Exh. 13, p. 3.) In fact, the RAP did use data from sampling in the public
rights-of-way and elsewhere, including data that was reported in the Plume
Delineation Report and that has since been updated. (Exh. 14, pp. 14-006 to 14-
008.) Thus, this ground of the NOV is unsupported by the record and must be
withdrawn. In its May 29, 2014 letter, the Regional Board stated that it will
address these last two issues in a future letter. (Exh. 15, p. 2.)

38. Shell is in the process of preparing the revised RAP, FS and HHRA Report and
intends to submit these documents to the Regional Board by the applicable deadline. (Weimer
Decl., 129.) However, the Directive contains certain requirements and statements that lack
evidentiary, legal, and/or technical support, or are otherwise erroneous, and should be revised as

described below. To protect its rights in this regard, Shell is filing this protective Petition, and

'l seeks State Board review of these specific requirements and statements in the event it is not able

to resolve these issues with the Regional Board.

15
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IL THE CHALLENGED SECTIONS OF THE DIRECTIVE SHOULD BE
RESCINDED AND REVISED
A. The Regional Board’s Requirement that Shell use the “Attenuation Factors for
Soil Vapor” In the SSCG Directive Is Factually and Technically Unsupported
39. In the Revised RAP Directive, the Regional Board directs Shell to submit a
| revised RAP that “[u]tilizes approved SSCGs set forth in the Regional Board’s letter of January
23, 2014, including attentuation factors for soil vapor.” (Exh. 11, p. 15 (emphasis added).) The

Regional Board also directs Shell to “[r]evise[] the calculation of the sub-slab to indoor air

| attenuation factor and reidentif[y] properties . . . for consideration of sub-slab mitigation[.]” (/d.)

40.  There are a number of problems raised by these requirements. First, a comparison

| of indoor air data to data from below the homes and data from outdoor air indicates no
correlation suggestive that vapor intrusion is occuring in a measurable way at the Site.

|\ Nonetheless, and despite challenging the use of a default value for the attenuation factor for soil

vapor in its Feburary 24, 2014 Petition (as discussed below), Shell did use in the RAP the SSCGs
included in Table 2 of the SSCG Directive, which were based on the approved soil vapor
attenuation factor of 0.002. Thus, the RAP that Shell submitted on March 10, 2014 already

complied with the requirement that it utilize the approved attenuation factor. Additionally, with

| respect to soil vapor beneath the streets, the RAP compared soil vapor data to the approved

SSCGs for the two primary Site COCs (benzene and napthalene), and proposed an
SVE/bioventing system to address areas where soil vapor concentrations exceed the SSCGs
calculated using an attenuation factor of 0.002. Hence, the Regional Board is now directing
Shell to do what it already has done, and Shell is concerned that the Regional Board may issue a
further NOV based on a misunderstanding of what is contained in the RAP and the HHRA

A
| Report. For this reason, Shell is requesting review by the State Board in the event this issue is

‘not clarified and resolved with the Regional Board.

41.  Second, if this issue ultimately is reviewed by the State Board, Shell still believes
(as it argued in its February 24, 2014 Petition) that the use of a default attenuation factor for this

Site remains technically unjustified. In the Revised SSCG Report, Shell analyzed the extensive
16
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sub-slab soil vapor and indoor air data collected from the Site and, based on this data, calculated

an attenuation factor for soil vapor and sub-slab soil vapor of 0.001. (Exh. 4, App. B, pp. B-17

and B-18.) In its SSCG Directive, the Regional Board did not criticize Shell’s analysis or
methodology, but nevertheless directed Shell to use an attenuation factor of 0.002 to calculate

SSCGs for soil vapor that the Regional Board based on default numbers it stated are

i .recommended in DTSC and US EPA agency guidance documents. (Exh. 5, pp. 5-6.) However,

the default attenuation factor values in these guidance documents are intended to be used for

preliminary screening evaluations when indoor air data is not available. (DTSC Vapor Intrusion

'Guidance Document, October 2011, p. 16.) Similarly, Dr. James Carlisle of the Office of

Environmental Health Hazard Assessment stated that “[p]aired indoor/sub-slab data for various

! VOCs can be used to estimate site-specific attenuation factors” and that, “[i]f supported by

| adequate data, [site-specific attenuation factors] may provide an alternative to” generic or default

attenuation factors. Exh. 3, Memo. from James C. Carlisle to Regional Water Quality Control

|| Board, July 22, 2013, p. 3.) Here, extensive Site indoor air data—including over 2,700 soil

vapor samples and over 1,400 indoor air samples—have already been collected and analyzed.
The Regional Board has described this data set as “reliable, comprehensive, and high quality.”
(Exh. 3, p. 2.) Given this, the Regional Board’s reliance on, and use of, default values is
inappropriate. Therefore, the requirement in the SSCG and Revised RAP Directives to use a

default attenuation factor should be rescinded and revised to incorporate the attenuation factor of

0.001 presented in Shell’s Revised SSCG Report, which was based on an analysis of actual sub-

slab and indoor air data from the Site.

42, Third, the Regional Board’s claim that Shell did not use the approved attenuation
factor for sub-slab soil vapor is also problematic because the Revised RAP Directive and the
NOV do not accurately state what actually was required in the SSCG Directive. While the

Revised RAP Directive states that the revised RAP should utilize the “attenuation factors for soil

vapor” set forth in the SSCG Directive. (Exh. 11, p. 15 (emphasis added), the Regional Board

did not require the use of multiple attenuation factors for calculating soil vapor SSCGs. Rather,

the Regional Board stated in the SSCG Directive that it “hereby approves the SSCGs for COC in
17
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soil vapor based on the attenuation factor of 0.002.” (Exh. 5, p. 6 (emphasis added).) No other
attenuation factor for soil vapor was approved anywhere in the SSCG Directive. Thus, the SSCG
Directive only identified one attenuation factor to use when calculating soil vapor SSCGs, and it
is the one that Shell actually used in the RAP and HHRA Report to evaluate soil vapor and sub-
slab soil vapor data.

43, Fourth, the statement in the NOV that “Shell did not base the RAP on the SSCGs

for soil vapor using an attenuation factor of 0.002 for indoor air concentrations to outdoor air

concentrations as modified and approved in the Regional Board’s January 23, 2014 letter” (Exh.
13, p. 2 (emphasis added)) is not based on what actually was stated in the Regional Board’s

SSCG Directive. As noted above, that directive did not require the use of an attenuation factor of

0.002 for “indoor air concentrations to outdoor air concentrations” but instead required the use of
that attenuation factor to calculate “SSCGs for COC in soil vapor[.]” (Exh. 5, p. 6.) In addition

to not previously being required, the use of an attenuation factor for indoor air to outdoor air

concentrations does not follow a reasonable conceptual site model of exposure and is not

| technically justified.

44.  Fifth, the Regional Board states that “[t]he attenuation factor approved in the

I Regional Board’s January 23, 2014 letter addressed development of SSCGs for soil vapor in

shallow soil, not SSCGs in sub-slab soil vapor[,]” (Exh. 11, p. 9). In fact, the SSCG Directive

| was unclear regarding the application of the approved attenuation factor of 0.002. The SSCG
|| Directive stated that it approved the use of SSCGs “based on the attenuation factor of 0.002” and

{| then directed Shell to use “[t]he approved SSCGs for COC in soil vapor . . . provided in Table 2”

which the Regional Board said was intended to replace Table 9-3 of Shell’s Revised SSCG
Report. (Exh. 5, p. 5-6.) Had the Regional Board actually intended 0.002 to be only used in

|| connection with calculating SSCGs for soil vapor in shallow soil, then this would mean that the
Regional Board did not comment on the proposed SSCGs for sub-slab soil vapor provided by

| Shell in its Revised SSCG Report.

45.  Moreover, the sub-slab soil vapor data is the relevant data set to evaluate the

vapor intrusion pathway, not the underlying soil vapor data The vapor intrusion model

18
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applicable to the Site posits that residents may be exposed to soil vapor impacts if sub-slab soil

H

vapor intrudes into indoor residential spaces, and is not based on the possibility of exposure to
' soil vapor in the shallow soil. (Shell notes that the data collected to date generally do not

|
indicate a vapor intrusion issue at the Site.) Deep soil vapor (in the five to 15 feet range) is not

relevant given that natural bioattenuation of petroleum hydrocarbons in vadose-zone soils has

| been demonstrated through the Site investigation. Moroever, extensive sub-slab soil vapor data

1
has been collected and this data is more pertinent to analyzing the possibility of vapor intrusion

effects.

O 0 NN N n B W

46.  In short, Shell renews its objections to the use of 0.002 as a Site-wide attenuation

factor for use in connection with SSCGs in sub-slab soil vapor, but, in any case, it notes that that

p—
<

‘the RAP and HHRA Report already comply with the requirement that they utilize the SSCGs

—_—
—

from Table 2 of the SSCG Directive.

ot
[\

B. The Requirement for a Confirmation Sampling Plan to Verify the Effectiveness

—
W

of Excavation Is Illogical and Not Technically Justified

—
- y

47. The Revised RAP Directive directs Shell to include “an appropriate confirmation

—_—
(9]

sampling plan, with a schedule of soil, soil vapor, and groundwater [sampling] to verify the

—
=)}

performance of the proposed activies (i.e., Soil Vapor Extraction, Bioventing and Excavation) to

._
~

document achievement of Regional Board approved SSCGs for all COCs.” (Exh. 11, p. 16.)

ja—
o0

| 48. Shell agrees that it makes sense to continue periodic groundwater and soil vapor

—
O

sampling to confirm the effectiveness of the proposed remedy, and it will include a proposed

)

sampling plan in the revised RAP. Shell also agrees that periodic soil sampling should be

NN
S

!l conducted in the future to evaluate the effectiveness of the combined SVE/bioventing system

(along with monitoring of the effluent from the system), and its proposed confirmation sampling

[\
W

|| plan will include such a component.

[\
N

25| 49, However, Shell disagrees that a confirmation soil sampling to verify the

26 || effectiveness of the excavation portion of the proposed remedy is suitable for this Site. Such

~7 1 confirmation sampling is typically utilized when addressing a discrete soil plume caused by, e.g.,

28! an underground storage tank leak, in order to assess whether the plume boundaries have been
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I reached by the excavation. As is well documented by the over 11,000 soil samples collected at

the Site, the soil impacts in the top ten feet at the Site do not represent a plume. Instead, due to
| the grading work at the Site conducted by the Developers, the soil impacts vary across the Site.
IMoreover, because many of the impacts are located in areas that are not technically or
economically feasible to reach, excavation will not remove all of the impacts, but will—in
combination with SVE and bioventing—be protective of human health and will facilitate
restoration of groundwater quality. Given this, and because the excavated areas will be
backfilled using certified clean fill, confirmation sampling to verify the effectiveness of the
 excavations, which would make sense for a different site, would not be useful for this Site.

C. Statements in the Revised RAP Directive Are Unsupported

_ 50.  The Revised RAP Directive contains a number of statements that are factually or
| technically unsupported. While Shell does not request State Board review of every such
statement, there are three statements that have important implications and, accordingly, are
included in this Petition.

51.  First, the Revised RAP Directive states in numerous places that the time frame
lrequired for operation of the combined SVE/bioventing system is not “reasonable.” (Exh. 11, p.
8,9.) In reaching this conclusion, the Regional Board appears to have relied on an 80-year
estimate based on the use of bioventing alone, and did not consider the SVE component. In the
RAP, Shell estimates that it will take approximately 30 years for the combined SVE/bioventing
| system to remediate soils with TPH concentrations of 10,000 mg/kg. (Exh. 8, p. 8-14.)
Moreover, SVE is expected to achieve cleanup goals for the volatile or “mobile” fractions of
TPH and VOCs in approximately five years, which means that the “leachable” portions of the

compounds will be removed from the vadose zone relatively quickly and effectively. (Id.) The

| . . .
24 || Regional Board has not explained what it considers to be a “reasonable” time frame for
!

remediation, and what time frame it has used at other similar sites. This is important because any
'proposed remedy that preserves the neighborhood will include an SVE/bioventing component.

52.  Second, the Revised RAP Directive states that “bioventing will generate

'intermediate waste products that will continue to pose risks to residents[.]” (Exh. 11, p. 13.)
20
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1 || However, the State Board and US EPA regulatory guidance documents do not identify this
5 || concern for the application of bioventing to petroleum hydrocarbons in vadose-zone soils.
3 || Moreover, this statement overlooks the facts that natural biodegradation will degrade any
41 intermediate products that may be generated, and the combined SVE/bioventing system will |:
5 |l remove those intermediate waste products during SVE mode operation ‘
6 53. Third, the Revised RAP Directive mistakenly states that “the RAP considered .
71| only the results of the property-by-property investigations, and did not consider the Site ,
8 || Delineation Reports.” (Exh. 11, p. 9.) In fact, as noted above in discussing the NOYV, the RAP |
9 || used data from sampling in the public rights-of-way and elsewhere, including data that was :
10 || reported in the Plume Delineation Report and that has since been updated. To wit: .
11 I . Shell included updated contour maps that originally were prepared in response to
12 the Regional Board comments to the Plume Delineation Report and included them
13 in Appendix B of the RAP. (Exh. 8, App. B.)
14 . Tables 1a through 3 in the HHRA Report presented statistical summaries of soil
15 matrix data, soil vapor data, and groundwater data from both residential
16 investigations and from the public rights-of way, which were included in the
17 Plume Delineation Report, as well as subsequent data. (Exh. 10, Tables 1-3.)
18 . Appendix E of the HHRA Report was based on data that was included in the
19 Plume Delineation Report, as well as subsequent data. (Exh. 10, App. E.)
20 . Figures 3-3 through 3-14 of the RAP were derived from data that were included in |
21 the Plume Delineation Report, as well as subsequent data. (Exh. 8, Figs. 3-3
2| through 3-14.) |
23 || . Appendix B of the RAP presents contour maps that updated prior versions of !l
24 | these maps. (Exh. 8, App. B.) The earlier versions of these maps were prepared ‘
25 in response to comments to the Plume Delineation Report. The updated maps are |
26 I; based on data that were included in the Plume Delineation Report, as well as
27 subsequent data. |
a3 |
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REQUEST FOR RELIEF

Shell the following relief:

'§2052.

described above.

DATED: May 30,2014

For the reasons set forth above, Shell respectfully requests that the State Board grant

1. That the State Board hold this Petition in abeyance pursuant to California Code of
Regulations, Title 23, § 2050.5(d) to permit the Regional Board and Shell to engage in
discussions in an attempt to informally resolve this matter.

2. That (if Shell’s request for this Petition to be held in abeyance is not granted or,
| following the abeyance period, the issues raised hereinare not resolved) the State Board hold a
hearing on the issues raised herein, and Shell be permitted to present evidence and testimony

| supporting the arguments contained herein. See Water Code § 13320; 23 Cal. Code Regs.

81 That the challenged portions of the Revised RAP Directive be rescinded by the

State Board and that the State Board direct the Regional Board to revise those portions as

4, Such other relief as the State Board may deem just and proper.

CALDWELL LESLIE & PROCTOR, PC
MICHAEL R. LESLIE
DAVID ZAF

By

~DAVID ZAFT~

Attorneys for Petitioners EQUILON ENTERPRISES
LLC dba SHELL OIL PRODUCTS US and
SHELL OIL COMPANY
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DECLARATION OF DOUGLAS J. WEIMER

I, Douglas J. Weimer, declare and state:
1. I am a Senior Principle Program Manager employed by Equilon Enterprises LLC
dba Shell Oil Products US (“SOPUS”). My duties include directing and managing

environmental investigations and remediation projects. Based on my involvement in SOPUS’s

activities relating to the former Kast Property, I have personal knowledge of the facts stated

herein, or | have been informed of and believe such facts, and could and would testify
competently thereto if called as a witness in this matter.

2. SOPUS’s mailing address is 20945 South Wilmington Avenue, Carson, California
90810.

3. Since 2008, SOPUS, on behalf of Shell Oil Company, has been conducting an
environmental investigation of the former Kast Property, which is approximately 44 acres in size

and is located southeast of the intersection of Marbella Avenue and E. 244th Street in Carson,

Il California (“Site). (SOPUS and Shell Oil Company are referred to collectively as “Shell.”) On
I March 11, 2011, the California Regional Water Quality Control Board, Los Angeles Region (the
“Regional Board”) issued Cleanup and Abatement Order No. R4-2011-0046 (the “CAO”). A

true and correct copy of the CAOQ is attached hereto as Exhibit 1. The CAO directed Shell to,
inter alia, “submit site-specific cleanup goals for residential (i.e., unrestricted) land use™ that

“shall include detailed technical rationale and assumptions underlying each goal.” (Exh. 1

||(CA0), p. 13)

4. On February 22, 2013, Shell timely submitted its initial Site-Specific Cleanup
Goal Report (“Initial SSCG Report”). A true and correct copy of the Initial SSCG Report is
submitted herewith as Exhibit 2.

5. On August 21, 2013, the Regional Board issued a response to the Initial SSCG
Report and directed Shell to revise the Site-Specific Cleanup Goals (“SSCGs”) for the Site in

accordance with certain comments and directives. A true and correct copy of the Regional

IBoard’s August 21, 2013 response letter is attached hereto as Exhibit 3.
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1 6. On October 21, 2013, Shell timely submitted a Revised Site-Specific Cleanup

Goal Report (“Revised SSCG Report™) that addressed and incorporated the Regional Board’s
| comments and directives. A true and correct copy of the Revised SSCG Report is submitted

herewith as Exhibit 4.

2
3
4
5 7. On January 23, 2014, the Regional Board issued its Review of Revised Site-
6 || Specific Cleanup Goal Report and Directive to Submit the Remedial Action Plan, Human Health
7 | Risk Analysis, and Environmental Analysis for Cleanup of the Carousel Tract Pursuant to

g || California Water Code section 13304 (the “SSCG Directive”), which is the subject of this

9 .Petition. A true and correct copy of the Directive is attached hereto as Exhibit 5.

101 8. In the SSCG Directive, the Regional Board approved the SSCGs proposed in the
11 {1 Revised SSCG Report with certain modifications, and required Shell to submit a RAP for the

12 || Site by March 10, 2014, along with an HHRA Report, and draft environmental documents. (Exh.
1315, p.9.)

14 9. On February 24, 2014, Shell filed a protective Petition for Review and Request for
15| Hearing (“February 24, 2014 Petition”) challenging certain requirements in the SSCG Directive.

16 || For the State Board’s convenience, a true and correct copy of the February 24, 2014 Petition

171! (without exhibits) is attached as Exhibit 6. The February 24, 2014 Petition, which is the subject

18 I'u of SWRCB/OCC File A-2294, included a request that it be held in abeyance, which request was
19 I granted by the State Water Resources Control Board (“State Board”) on May 14, 2014. A true
20" “l and correct copy of the State Board’s order is attached as Exhibit 7. Shell and the Regional

21 Nl Board have been able to resolve the majority of the issues raised in the February 24, 2014

79 I Petition. However, one of the requirements challenged in the February 24, 2014 Petition has not
' been resolved and is the subject of this Petition, namely what attenuation factor should be used to

24 |} calculate SSCGs for soil vapor. Shell and the Regional Board are continuing to discuss the

23

~5 || appropriate attentuation factor to include in the Revised RAP and HHRA Report, and Shell is in
26 || the process of conducting an additional analysis to provide to the Regional Board for review on
271 this topic so that the Regional Board can make a final determination regarding the appropriate

28 || value to use.
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10. On March 10, 2014, Shell submitted its RAP, FS and HHRA Report for the Site.

[y

True and correct copies of Shell’s RAP, FS and HHRA Report are submitted as Exhibits 8 to 10,
| respectively. The text of these documents are attached hereto, and copies of the full reports are
included on CDs that are included with the hard copy of the Petition.

11. On April 30, 2014, the Regional Board issued its Review of Remedial Action
Plan, Feasibility Study Report and Human Health Risk Assessment Report Pursuant to California
| Water Code section 13304 Order (“Revised RAP Directive™). A true and correct copy of the
Revised RAP Directive is attached as Exhibit 11. In the Revised RAP Directive, the Regional
| Board directed Shell to submit a revised RAP, FS and HHRA Report that comply with specific

o =} ~J N W £y w [\

| requirements, including that the RAP “[u]tilizes approved SSCGs set forth in the Regional

—
o

|i Board’s letter of January 23, 2014, including attenuation factors for soil vapor[,]”” and “[r]evises

[a—y
[a—y

the calculation of the sub-slab to indoor air attenuation factor[.]” (Exh. 11, p. 15.) The Revised

p—
[\

131/ RAP Directive requires Shell to submit the revised RAP, FS and HHRA Report by June 16,

14 I.1 2014. (Id.,p.16.) On May 29, 2014, Shell requested an extension of this deadline to June 30,
|

15!(2014 to allow it to prepare and submit additional analysis and information related to certain

16 h technical issues that will be addressed in the revised RAP, FS and HHRA Report. A true and

17'1 correct copy of that request is attached as Exhibit 12.

18 ;l 12. On April 30, 2014, the Regional Board also issued a Notice of Violation (“NOV™)
19 I|to Shell alleging that the RAP was not based on the SSCGs approved by the Regional Board in
20 | three respects. A true and correct copy of the Regional Board’s NOV is attached as Exhibit 13.
21 _I For multiple reasons, Shell believes that the issuance of the NOV is unsupported and, on May 12,
72112014, I delivered a letter to the Regional Board requesting that the NOV be withdrawn. A true
~3 || and correct copy of that letter is attached as Exhibit 14. On May 29, 2014, the Regional Board

24 | issued a response to Shell’s letter in which it revised the SSCG for TPH motor oil (thereby

25 ; addessing one of the issues raised in Shell’s letter) and stated that it would address the other

26 || issues raised by Shell concerning the NOV at a future time. A true and correct copy of that letter
27.'| is attached as Exhibit 15.
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Shell’s Investigation of the Site

13. Historical records have established the following background regarding the Site.
In 1923, Shell Company of California, a corporation, purchased the Site for use as an oil storage
facility at a time when the surrounding area was largely undeveloped. It then constructed three
large reservoirs on the property, which were lined with concrete and surrounded by 15-foot-high
levees. The reservoirs were covered by frame roofs on wood posts. The reservoirs were
‘primarily used to store crude oil.
|

14. Active use of the reservoirs generally ceased by the early 1960s. In 1965, after

.removing most of the oil from the concrete reservoirs, Shell Oil Company sold the property to

[Richard Barclay of Barclay Hollander Curci and Lomita Development Company (the

"“Developers”). Shell is informed and believes that Barclay Hollander Curci became Barclay

|| Hollander Corporation, which is now an affiliate of Dole Food Company, Inc. The Developers

|| bought the property from Shell with knowledge of the property’s former use and agreed to

perform the site-clearing work, including removal of the remaining liquids, demolition of the

|| reservoirs, and permitting and grading. The Developers secured a zoning change for the

property, decommissioned the reservoirs, graded the property, and constructed and sold the 285
homes which now form a residential tract in Carson, California known as the Carousel
neighborhood. However, to date, the Developers have not participated in the environmental
investigation or agreed to participate in any future cleanup.

15.  In 2008, Turco Products, Inc. (“Turco’), which was investigating contamination
(primarily chlorinated compound impacts) at its facility adjacent to the northwest portion of the
Site, performed step-out sampling which revealed petroleum hydrocarbon contamination at the
Site. The Department of Toxic Substances Control (“DTSC”) notified the Regional Board
,:regarding the petroleum contamination, which in turn notified Shell. Based on review of
' historical aerial maps of the area, the former oil storage reservoirs were identified as a potential
source of contamination at the Site.
| 16.  Following notification from the Regional Board, Shell began an extensive and

thorough investigation of the soil, soil vapor, groundwater, and indoor and outdoor air at and

4-
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beneath the Site and adjacent areas, including both public and residential areas. The sampling
protocol proposed by Shell and approved by the Regional Board for the 285 residences at the Site
requires the collection and analysis of the following samples: (1) soil at multiple locations and
depths in the front- and backyards at each residence where exposed; (2) sub-slab soil vapor at
three locations from beneath the slabs of each residence at the Site where feasible; and (3) the
indoor and outdoor air at the residence on two occasions at least 90 days apart. In addition, an
indoor air methane screening program is utilized early in the process to assess whether methane

is an issue in any of the residences. The results of the tests are submitted to the Regional Board,

posted on the State Board’s publicly accessible Geotracker website, and also are forwarded to the

‘Carousel residents or their designated legal representatives.

17.  The testing program is ongoing as access is granted by the residents. As of May

123, 2014, Shell has collected samples at 95% of the homes in the Carousel neighborhood, and

has completed all required testing at 82% of the homes. Shell has been conducting outreach to
schedule the remaining houses and complete all residential testing.

18. Shell has also conducted an extensive testing program in the public rights-of-way

| (e.g., below the streets and sidewalks) in the Carousel neighborhood and surrounding

'communities that has included soil, soil vapor, and groundwater sampling, and methane

monitoring in utility vaults, stormwater drains, and the like. Shell continues to regularly conduct
groundwater and sub-surface soil vapor sampling, and conduct methane monitoring on an

ongoing basis. All sampling results are submitted to the Regional Board and posted to the

| Geotracker website.

19.  The Regional Board has described Shell’s investigation of the Site as “thorough”
and “extensive” and stated that Shell’s site investigation has “provided reliable, comprehensive,
and high-quality data.” (Exh. 3, p. 2.) As of December 31, 2013, Shell had collected 11,031 soil
samples, 2,695 soil vapor samples, and over 2,457 indoor and outdoor air samples. The testing

program is ongoing.
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The Results of the Sampling at the Site

20. While Shell is continuing to seek access to the remaining residences to complete
its investigation of the Site, the investigation is nearly completed. Based on the data obtained

thus far (all of which has been submitted to the Regional Board and posted on the State Board’s

Geotracker website), the results can be summarized as follows.

21.  First, the Regional Board and the Los Angeles County Department of Public

'Health have concluded that, while environmental impacts exist at the Site related to Shell’s

former use of the Site and the subsequent development of the Site by the Developers, the

environmental conditions at the Site do not pose an imminent threat to the health and safety of
the Carousel residents. Shell has performed regular methane monitoring using field instruments

at 69 locations in the public rights-of-way such as utility vaults, stormwater drains, and similar

locations, and methane has never been detected at levels of concern. The Los Angeles County

Fire Department has also performed methane monitoring in the public areas of the Site and has

| not detected methane at levels of concern.

22.  Methane has not been detected in laboratory analysis of any of the more than
1,400 indoor air samples that have been collected from Carousel residences. The residential
methane screening program, which is conducted prior to indoor air sampling, has detected only
isolated instances of elevated methane due to natural gas leaks from utility lines or appliances,

and in those instances Shell has advised the residents to repair those leaks. Subsequent testing,

when performed, has not revealed any methane hazards. In the single instance where elevated

methane detected in the soil gas was determined to be primarily related to petroleum hydrocarbon

|| degradation, Shell installed a methane mitigation system according to an engineering design and

" work plan approved by the Regional Board and Los Angeles County Department of Public

Works Environmental Programs Division. Multiple rounds of follow-up testing have not shown
any methane hazard at that home.
23, While elevated levels of methane presumably related to anaerobic biodegradation

of petroleum hydrocarbons have been detected at depth, the lack of oxygen and any significant

vapor pressure at depth mitigates any risk related to explosion or fire. Site data indicate that

_-6-
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methane generated by degradation of petroleum hydrocarbons at depth under anaerobic
conditions is naturally controlled through biodegradation as it migrates through aerobic surface
soil.

24,  Second, analysis of the indoor air, outdoor air, and sub-slab soil vapor samples

collected from the residences at the Site generally have shown indoor air concentrations to be

consistent with background values and to be correlated with garage and outdoor air.

25. Third, there are widespread but uneven soil impacts at the Site that appear to be

related to the grading of the Site. The spatial distribution of the soil impacts is somewhat

| stochastic and does not appear as a plume.

26.  Fourth, the groundwater beneath the Site is impacted by a plume. There exist

| multiple documented upgradient impacts that likely contribute to the groundwater conditions
‘beneath the Site. Petroleum hydrocarbons in the form of light non-aqueous phase liquid
| (“LNAPL”) has been detected in two monitoring wells located in the western portion of the Site,

|| and LNAPL removal from these wells is performed on a regular basis. The groundwater at the

Site is not used for municipal supply. Carousel residents obtain their drinking water from

'municipal supply provided by California Water Service Company, which has confirmed that the

Site’s water supply meets quality standards for drinking water.

Shell’s Actions in Response to the CAQ

27. On March 11, 2011, the Regional Board issued the CAO for the Site. (Exh. 1.)
The CAO directed Shell to (1) complete delineation of on- and off-Site impacts in soil, soil
vapor, and groundwater related to Shell’s historical use of the Site; (2) continue groundwater
monitoring and reporting; (3) develop and conduct a pilot testing work plan to evaluate remedial
options for the Site; and (4) conduct an assessment of any potential environmental impacts of
residual concrete slabs that were left at the Site by the developers, and evaluate whether removal
of the concrete is necessary and feasible. (Exh. 1, pp. 9-11.) Shell has completed (or, in the case
of the residential sampling, nearly completed) the above actions and has submitted reports to the

Regional Board that include analysis of the data. The pilot test work conducted by Shell

= .-7-

~—— DECLARATION OF DOUGLAS J. WEIMER




—

—_
—_ O

—_—
A W

_— =
~ SN

RONNY N NN Y
A G B O N = S v

[\
~3

28
CALDWELL
LESLIE &
PROCTOR

O 00 ~N o n s W

SN p—
(9] [\

—
- ®

included pilot testing of different excavation methods, soil vapor extraction, bioventing, and
chemical oxidation technologies. Shell continues to perform quarterly groundwater monitoring.

28. On March 10, 2014, Shell submitted its RAP, FS and HHRA Report for the Site.
In these documents, Shell proposed a remedial strategy for the Site that consists of excavation of
shallow soils, the installation of a Site-wide SVE and bioventing system to address impacts
remaining after excavation, sub-slab mitigation systems at certain properties, active LNAPL
recovery, and monitoried natural attenuation of groundwater impacts.

29. Shell is in the process of preparing the revised RAP, FS and HHRA Report.
Notwithstanding the issues raised in this Petition, Shell intends to submit these documents to the
Il.Regional Board by the applicable deadline.

30. However, the Directive contains certain requirements and statements that are
|legally, technically, or factually unsupported and Shell believes they should be revised or

| rescinded. Shell previously raised these issues with the Regional Board, and Shell and the
Regional Board have engaged in discussions to resolve these issues. However, to protect its
rights in this regard, Shell files this protective Petition and seeks State Board review of these
I: specific requirements and statements in the event it is not able to resolve these issues with the
_ .Regional Board.

I declare under penalty of perjury under the laws of the State of California that the
foregoing is true and correct, and that this Declaration was executed on May 30, 2014 in Los

Angeles, California.
%{6 /ﬁé/fmdrd/(

DOUGLAS J. WEIMER
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PROOF OF SERVICE
STATE OF CALIFORNIA, COUNTY OF LOS ANGELES

At the time of service, [ was over 18 years of age and not a party to this action. I am
employed in the County of Los Angeles, Statc of California. My business address is 725 South
Figueroa Street, 3 1% Floor, Los Angeles, California 90017-5524.

On May 30, 2014, I served true copies of the following document(s) described as
PETITION FOR REVIEW OF REGIONAL BOARD’S APRIL 30, 2014 ORDER
PURSUANT TO WATER CODE § 13304; REQUEST FOR HEARING on the interested
parties in this action as follows:

'State Water Resources Control Board

I Office of Chief Counsel

Jeannette L. Bashaw, Legal Analyst
1001 “I” Street, 22" Floor
Sacramento, CA 95814

Telephone: (916) 341-5155
‘Facsimile: (916) 341-5199

| E-Mail: jeanette.bashaw@waterboards.ca.gov

'BY E-MAIL OR ELECTRONEC TRANSMISSION: 1 caused a copy of the document(s) to

|| be sent from e-mail address odanaka@caldwell-leslie.com to the persons at the e-mail addresses

listed in the Service List. 1 did not receive, within a reasonable time after the transmission, any

| electronic message or other indication that the transmission was unsuccessful.

BY OVERNIGHT DELIVERY: I enclosed said document(s) in an envelope or package
provided by the overaight service carrier and addressed (o the persons at the addresses listed in
the Service List. I placed the envelope or package for collection and overnight delivery at an
office or a reguiarly utilized drop box of the overnight scrvice carrier or delivered such
document(s) to a courier or driver authorized by the overnight service carrier to receive
documents.

I declare under penalty of perjury under the laws of the State of California that the

|| foregoing is true and correct.

Executed on May 30, 2014, at Los Angeles, California.

Margic'Odanaka

PROCTOR Il
I
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PROOF OF SERVICE

STATE OF CALIFORNIA, COUNTY OF LOS ANGELES

At the time of service, | was over 18 years of age and not a party to this action. Iam
employed in the County of Los Angeles, State of California. My business address is Apex
Attorney Services, 1055 West Seventh Street, Suite 250, Los Angeles, CA 90017.

On May 30, 2014, I served true copies of the following document(s) described as

PETITION FOR REVIEW OF REGIONAL BOARD’S APRIL 30, 2014 ORDER

PURSUANT TO WATER CODE § 13304; REQUEST FOR HEARING on the interested
parties in this action as follows:

Samuel Unger
Executive Officer
California Regional Water Quality Control

'Board - Los Angeles Region

320 W. Fourth Street, Suite 200

!| Los Angeles, CA 90013
‘Tel.: (213) 576-6600

BY PERSONAL SERVICE: I personally delivered the document(s) to the person being at the

addresses listed in the Service List. (1) For a party represented by an attorney, delivery was made

to the attorney or at the attorney's office by leaving the documents in an envelope or package
clearly labeled to identify the attorney being served with a receptionist or an individual in charge
of the office. (2) For a party, delivery was made to the party or by leaving the documents at the
party's residence with some person not less than 18 years of age between the hours of eight in the
morning and six in the evening.

I declare under penalty of perjury under the laws of the State of California that the
foregoing is true and correct.

Executed on May 30, 2014, at Los Angeles, California.
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- STATE OF CALIFORNIA
REGIONAL WATER QUALITY CONTROL BOARD
- LOS ANGELES REGION

CLEANUP AND ABATEMENT ORDER NO. R4-2011-0046
REQUIRING

_SHELL OIL COMPANY

TO CLEANUP AND ABATE WASTE
DISCHARGED TO WATERS OF THE STATE
PURSUANT TO CALIFORNIA WATER CODE SECTION 13304
AT THE FORMER KAST PROPERTY TANK FARM,
CARSON, CALIFORNIA

(FILE NO. 97-043)

Cleanup and Abatement Order No. R4-2011-0046 (Order) requires Shell Oil Company (hereinafter,
.the “Discharger”) to assess, monitor, and cleanup and abate the effects of petroleum hydrocarbon -
compounds and other contaminants of concern discharged to soil and groundwater at their former
Kast Property Tank Farm facility (hereinafter, the “Site™) located southeast of the intersection of
" Marbella Avenue and East 244" Street, in Carson, California.

The California Reglonal Water Quahty Control Board, Los Angeles Region (Reglonal Board)
herein ﬁnds

BACKGROUND

1. Discharger: Shell Oil Company (SOC) prev1ously Shell Company of California, is a
Responsible Party. (RP) due to its: (a) ownership of the former Kast Property Tank Farm,

- and (b) former operation of a petroleum hydrocarbon tank farm at the Site. The Discharger
has caused or permitted waste to be discharged or deposited where it is, or probably will be,
discharged into the waters of the state and has created a condition of pollution or nuisance.

2. Location: The Site is located southeast of the intersection of Marbella Avenue and East
244™ Street in the City of Carson, California. The Site occupies approximately 44 acres
of land and is bordered by the Los Angeles County Metropolitan Transportation
Authority railroad right-of-way on the north, Lomita Boulevard on the south, Marbella
Avenue on the west, and Panama Avenue on the east (Figure 1). The Site was previously
owned by the Discharger, who operated three oil storage reservoirs from the 1920s to the
mid-1960s. The central and southern reservoirs each had a capacity of 750,000 barrels.
of -0il and the northernmost reservoir had a capacity of 2,000,000 barrels of oil.. The Site
presently consists of the Carousel residential neighborhood and city streets.

! Water Code section 13304 (a) states: Any person who has discharged or discharges waste into the waters of
this state in violation of any waste discharge requirement or other order or prohibition issued by a regional
board or the state board, or who has caused or permitted, causes or permits, or threatens to cause or permit any
- waste to be discharged or deposited where it is, or probably will be, discharged into the waters of the state and
creates, or threatens to create, a condition of pollution or nuisance, shall upon order of the regional board, clean
up the waste or abate the effects of the waste, or, in the case of threatened pollution or nuisance, take other
necessary remedial action, including, but not limited to, overseeing cleanup and abatement efforts.
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3. Groundwater Basin: The Site is located on the Torrance Plain of the West Coast
.Groundwater Basin (Basin), in the southwestern part of the Coastal Plain of Los Angeles
County. Beneath the Site, the first encountered groundwater is estimated at 54 feet below
- ground surface (bgs). The Basin is underlain by a series of aquifers, the deeper of which
are used for drinking water production. These aquifers are with increasing depth, the
Gage aquifer, Lynwood aquifer, and Silverado aquifer. The nearest municipal water
supply well is located approximately 400 feet west of the Site. As set forth in the Water
Quality Control Plan for the Los Angeles Region (the Basin Plan), adopted on June 13,
1994, the Regional Board has designated beneficial uses for groundwater (among which
include municipal and domestic drinking water supplies) in the West Coast Basin and
has established water quality objectives for the protection of these beneficial uses.
4. As detailed in the findings below, the Discharger’s activities at the Site have caused or -
permitted the discharge of waste resulting in soil, soil vapor, and groundwater pollution,
including discharges of waste to the waters of the state, and nuisance.

SITE HISTORY
5. Property Ownershlp and Leasehold Information: Based on information submitted to the
Regional Board by the Discharger, the Site has the following property ownership and
leasehold history:

a. According to the Sanborn maps dated 1924 and 1925, the Site was owned and
operated by “Shell Company of California (Kast Property)” beginning in
approximately 1924 until the mid-1960s. The Site was used as a tank farm,
which included three crude oil storage reservoirs, Reservoir Nos. 5, 6 and 7.
‘Reservoir No.5, the center reservoir, had a capacity of 750,000 barrels of oil
and was under lease to General Petroleum Corporation. Reservoir No. 6, the
southernmost reservoir, had a capacity of 750,000 barrels of oil; and Reservoir
No. 7, the northernmost reservoir, had a capacity of 2,000,000 barrels of oil.
According to Sanborn map notations, the reservoirs had concrete-lined earth-
slopes with frame roofs on wood posts, surrounded by earth levees averaging
20 feet in height with 7 foot wide walks on top. One oil pump house was
depicted on the 1925 Sanborn map within the southern portion of the Site.
Since construction, the Site was used as a crude 011 storage reservoir.

b. In 1966, SOC sold the Site to Lomita Development Company, an affiliate of
Richard Barclay and Barclay-Hollander-Curci (BHC), with the reservoirs in
place. The Pacific Soils Engineering Reports dated January 7, 1966; March
11, 1966; July. 31, 1967; and June 11, 1968 documented that: 1) Lomita
Development Company emptied and demolished the reservoirs, and graded the
Site prior to it developing the Site as residential housing; 2) part of the
-concrete floor of the central reservoir was removed by Lomita Development
Company from the Site; and 3) where the reservoir bottoms were left in place,
Lomita Development Company made 8-inch wide circular trenches in
concentric circles approximately 15 feet apart to permit water drainage to
allow the percolation of water and sludge present in the reservoirs into the
subsurface.
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c. In phases between 1967 and 1969, Lomita Development Company developed
the Site into one- and two-story single family re51dent1a1 parcels and sold the
developed lots to individual homeowners.

6. Site Description and Activities: According to information in the Regional Board’s file

on-this Site, oil related operations at the Site began in 1923 and ended by the early
1960s. The Site was previously owned and operated by Shell Company of California,
which was subsequently renamed Shell Oil Company, as a crude oil storage facility. The
facility included equipment that pumped the oil to the nearby SOC’s refinery for
processing from three concrete-lined oil storage reservoirs with a total capacity of 3.5
‘million barrels. In 1966, SOC closed the Site and SOC sold the Site to Lomita
Development Company, an affiliate of Richard Barclay and Barclay-Hollander-Curci.
Subsequently, Lomita Development Company developed the Site into the Carousel
residential nelghborhood Wthh contains 285 smgle family homes. -

7. Chemical Usage: Based on the Phase I Environmental Site Assessment (ESA) dated July
14, 2008 conducted by Shell Oil Products® (SOPUS) consultant, URS Corporation, the
Site was used for the storage of crude oil in all three reservoirs on the property from at
least 1924 to 1966. Subsequent records indicate that in the 1960s the reservoirs may also
have been used for storage of bunker oil. Ongoing investigations indicate petroleum

“hydrocarbon compounds including volatile organic compounds (VOCs) and semi-volatile
organic compounds (SVOCs). are impacted in the subsurface soil, soil vapor, and
groundwater underlying the Site.

EVIDENCE OF DISCHARGES OF WASTE AND BASIS FOR ORDER

8. Waste Dlscharges The. followmg summarizes assessment activities associated with the
Slte

a. In 2007, under the regulatory oversight of the California Department of Toxic
Substances Control (DTSC), an environmental investigation was initiated at the
~ former Turco Products Facility (TPF). Soil vapor and groundwater were
investigated in areas directly west of the Site and at locations in the northwestern-
portion of the Site. The DTSC-required investigation detected petroleum
hydrocarbons, benzene, toluene, and chlorinated solvents in soil and soil vapor.
A multi-depth soil vapor survey, which included soil vapor sampling on the Site
at locations coincident with the former Kast Site footprints, detected benzene at
concentrations up to 150 micrograms per liter (ug/l). Benzene was detected at
TPF groundwater monitoring well MW-8, which has a northeast flow direction,
at a concentration of 1,800 ug/l. Therefore, groundwater monitoring well MW-8
is located upgradient of the Kast Site. Chlorinated solvents were also detected at
the Kast Site groundwater monitoring well MW-5.

b. The Final Phase I Site Characterization Report dated October 15, 2009, which
was prepared by URS Corporation on behalf of SOPUS showed that soil impacts
consisted primarily of petroleum hydrocarbons spanning a wide range of carbon
chains and including Total Petroleum Hydrocarbons (TPH) as gasoline (g), TPH

% Shell Oil Products US is the d/b/a for Equilon Enterprises LLC, whlch is wholly owned by Shell Oil
Company ' .
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as diesel (TPHd), TPH as motor oil (TPHmo), benzene, and naphthalene (See
Tables 1, 2A, 2B, and 3).

L. In June 2009, a subsurface investigation of public streets in the Carousel
neighborhood consisting of ten cone penetrometer/rapid optical screening
tools (CPT/ROST) was performed. The CPT/ROST logs indicated several
locations within the Site with elevated hydrocarbon concentrations. The
CPT/ROST logs also showed that the highest apparent soil impacts
occurred at depths of 12 feet bgs, 36 feet bgs, and 40 feet bgs.

I. A total of 228 soil samples were collected during the Phase I Site
Characterization. The analytical data for soil samples collected from soil
borings advanced on public streets across the Site (Figure 2) were as
follows:

i. The highest detected concentration of TPH was 22,000 milligrams
per kilogram (mg/kg) and TPHg, TPHd, and TPHmo were 8,800,
22,000, and 21,000 mg/kg, respectively;

ii. Benzene, ethylbenzene, toluene, and Xylenes were detected in

~ concentrations as high as 21,000 micrograms per kilogram
(ng/kg), 32,000 pg/kg, 12,000 pg/kg, and 140,000 pg/kg,
respectively;

iii. SVOCs were detected in concentrations as high as 47 mg/kg of
naphthalene, 38 mg/kg of 1-methylnaphthalene, 63 mg/kg of 2-
methylnaphthalne, 12 mg/kg phenanthrene, and 9.0 mg/kg pyrene;
and _ ‘ ’

iv. Arsenic and lead were detected in concentrations as high as 53.2
mg/kg and 52.5 mg/kg, respectively.

II. Soil vapor samples collected from a 5-foot depth and greater below the

“public streets in the Carousel neighborhood indicated elevated benzene
and methane (Figures 3 and 4). Benzene was detected at a ‘maximum
concentration of 3,800pg/1, which exceeds the California Human Health
Screening Level (CHHSL) value of 0.036 pg/l for benzene set for
shallow soil vapor in a residential area. Methane was also detected in
concentrations as high as 59.7 % (by volume) that significantly exceed
its lower.explosive limit of 5% (by volume), posing a potential safety
hazard.

c. Between September~2009 and February 2010, residential soil and sub-slab soil
vapor sampling was conducted at 41 parcels (Figure 5 a — f; Tables 1 and 2) and
the results were as follows:

I Surface and subsurface soil (0 to 10 feet bgs) detected concentrations of
chemicals of concern that significantly exceeded soil screening levels as
follows: ’ :
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i. VOCs - Benzene (14,000 pg/kg), tetrachloroethylene (PCE)
(22,000 pg/kg), 1,2,4-trimethylbenzene (34,000 pg/kg), and 1,3,5-
trlmethylbenzene (14,000 ug/kg),

ii. SVOCs - Naphthalene (18 mg/kg), Benzo(a)pyrene 2.9 mg/kg)
benzo(a)anthracene (0.1 mg/kg), chrysene (0.27 mg/kg),
phenanthrene (0.28 mg/kg), and pyrene (0.19 mg/kg); and

fii. Lead was also detected at a maximum concentration of 307 mg/kg.

II. The highest detected concentration of TPHg was 5,000 mg/kg, TPHd
was 33,000 mg/kg, and TPHmo was 41,000 mg/kg;

II. As of September 27, 2010, sub-slab soil vapor samples have been

"~ “collected from 172 homes in the Carousel neighborhood. Additional
data continues to be collected as part of the Phase II Site
Characterization. The validated data from the first 41 homes detected
benzene, naphthalene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene,
ethylbenzene, p/m-xylenes, toluene, and acetone, at a maximum
concentration of 4,500 mlcrograms per cubic meter (p.g/m) 2,200
‘pg/m®, 1,000 pg/m?®, 1,100 pg/m®, 5,200 ug/m 700 pg/m’, 270 pg/m
respectively.

d. Between November 19, 2009 and February 15, 2010, additional step-out soil and
soil vapor sampling at the elevated soil vapor sampling locations were conducted
in selected locations beneath the public streets at the Site. The measured
concentrations for petroleum hydrocarbons in soil were as follows:

I The highest detected concentrations of TPHg was 9,800 mg/kg, TPHd .
was 22,000 mg/kg, and TPHmo was 21,100 mg/kg;

L .The highest detected concentrations of benzene was 33,000 pg/keg,
Ethylbenzene was 42,000 pg/kg, toluene was 11,000 pg/kg, and xylenes
were 140,000 ug/kg, respectively;

II. SVOCs were detected in concentrations as high as 47 mg/kg of
“naphthalene, 33 mg/kg of 1-methylnaphthalene, 53 mg/kg of 2-
methylnaphthalne, 6.1 mg/kg phenanthrene, and 3.9 mg/kg pyrene; and

IV.  Arsenic and lead were detected in concentrations as high as 28.2 mg/kg
and 13.6 mg/kg, respectively.

e. InJuly 2009, the installation of six on-site groundwater monitoring wells (Figure
6) were completed and quarterly groundwater monitoring was initiated.
Groundwater was encountered at 53 feet bgs. Groundwater samples from five of
the six wells contained concentrations of benzene at a maximum concentration
of 140 pg/L. and trichloroethylene (TCE) at a maximum concentration of 290
ug/L. One of the monitoring wells (MW-3) contains a free product or a light
non-aqueous phase liquid (LNAPL) with a maximum measured thickness of 9.01
foot as of May 27, 2010.
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9. Source Elimination and Remediation Status at the Site

a.

The results of the initial soil and soil vapor investigation indicate the presence of
elevated methane and benzene at concentrations exceeding the Lower Explosive
Limit and the CHHSL for shallow soil vapor, at several locations beneath the
public streets at the Site. On October 15, 2009, the Regional Board directed the

. Discharger to expeditiously design and implement an interim remedial action.

On May 12, 2010 the Regioﬂal Board approved SOPUS’s proposed Soil Vapor
Extraction (SVE) pilot test in order to evaluate the use of this technology as a
remedial option for VOCs at the Site.

10. Summary of Findings from Subsurface Investigations

a.

Regional Board staff have reviewed and evaluated numerous technical reports and

‘records pertaining to the release, detection, and distribution of wastes on the Site

b.

L

and its vicinity. The Discharger has stored, used, and/or discharged petroleum
hydrocarbon compounds at the Site. Elevated levels of TPH and other wastes have
been detected in soil, soil vapor and groundwater beneath the Site.

The sources for the evidence summarized above include, but are not limited to:

Various technical reports and documents submitted by the Discharger or its
representatives to Regional Board staff.

Site inspections conducted by Regional Board staff, as well as meetings,
letters, electronic mails, and telephone communications between Regional
Board staff and the Discharger and/or its representatives. -

Subsurface drainage study for the Site reservoirs submitted by Girardi and
Keese, the law firm retained by some of the residents of the Carousel
neighborhood. :

11. Summary of Current Conditions Requiring Cleanup and Abatement

a.

Based on the Phase I ESA for the Site dated July 14, 2008 (prepared by URS
Corporation) and the most recent information provided to the Regional Board by

SOPUS: 1) SOC sold the Kast Site to Lomita Development Company, an

affiliate of Richard Barclay and Barclay-Hollander-Curci, in 1966 with the
reservoirs in place; 2) the Pacific Soils Engineering Reports from 1966 to 1968
indicate that Lomita Development Company emptied and demolished the
reservoirs, and residential housing; 3) part of the concrete floor of the central
reservoir was removed by Lomita Development Company from the Site; and 4)
where the reservoir bottoms were left in place, Lomita Development Company
made 8-inch wide circular trenches in concentric circles approximately 15 feet
apart to permit water drainage to allow percolation of water and sludge present
in the reservoirs into the subsurface.
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b.

There is no consistent trend in the vertical distribution of detected concentrations
of petroleum hydrocarbon compounds that can be discerned from soil boring data
to date. Although, the majority. of the aforementioned highest detected TPH
concentrations were obtained from the 2.5-foot depth samples, there were:
multiple locations where the highest concentrations were in the 5-foot or 10-foot
samples. This may be due to the nature of previous development activities by
Lomita Development Company at the Site (i.e., the construction and demolition
of the former reservoirs and site grading in preparatlon for development of the

residential tract). '

On May 11, 2010, Environmental Engineering and Contracting, consultants
hired by Girardi and Keese, conducted exploratory trenching in order to locate
and identify the obstructions that have been frequently encountered during the
advancement of shallow soil borings at many of the residential homes
investigated to date. Regional Board staff observed the encountering of an'

- approximately 8-inch thick concrete slab extending at the trench excavation
. termination depth of 9 feet, 2 inches. The Pacific Soils Engineering Report

dated January 7, 1966 states that the reservoirs were lined with a “four inch
blanket of reinforced concrete”. These obstructions are presumed to be remnants
of the concrete liners of the former reservoir.

Results from the 169 Interim Residential Sampling Reports submitted to the
Regional Board through November -17, 2010 indicate that for surface and
subsurface soil sampling (0 to 10 feet bgs), the cancer risk index estimate is
between 0 and 10 for 107 residential parcels, between 10 and 100 for 60 parcels,
and exceeded 100 for 2 parcels. In the area where the highest cancer index is
documented, SVOCs (ie. Benzo(a)pyrene, benzo(a)anthracene,
benzo(b)fluoranthene and chrysene), benzene, and ethylbenzene were the -
primary chemicals of potential concern (COPCs) contributing to the cancer risk
index.

“For the Carousel neighborheod investigation, the Regional Board is using the |

most protective cancer risk screening levels recommended by the State and
federal governments, which is one in one million (1 x 10°%) additional risks. For
screening purposes, the Regional Board routinely uses the most conservatlve

_ (health-protective. assumptlons) risk based screening levels of 1 x 10 for the

target chemical. This screening level is based on a target risk level at the lower
end of the US Environmental Protection Agency (USEPA) risk management
range of one-in-a-million risk (1 x 10®) for cancer risk and a hazard quotient of
1. '

The presence of a chemical at concentrations in excess of a CHHSL does not
indicate that adverse impacts-to human health are occurring or will occur; but
suggests that further evaluation of potential human health concerns is warranted
(Cal-EPA, 2005). It should also be noted that CHHSLs are not intended to “set
... final cleanup or action levels to be applied at contaminated sites” (Cal-EPA,
2005).

Results from the 169 Interim Residential Sampling Reports submitted to the
Regional Board through November 17, 2010 also indicate that for the sub-slab
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12.

13.

soil vapor data collected from the residential parcels; the cancer risk index
estimate was between 0 and 10 for 147 parcels, between 10 and 100 for 20
parcels, and greater than 100 for 2 parcels. The two highest cancer risk index
were estimated as 550 and 120. In most cases, benzene was the primary
contributor to the cancer risk index estimate.

f The Office of Environmental Health Hazard Assessment (OEHHA) performed a
quantitative risk evaluation of TPH using surface and subsurface (0 to 10 feet bgs)
soil TPH fractionation data for the 41 residential parcels (Table 3). Based on the
risk calculation, OEHHA estimated maximum exposures for a child and compared
the resulting exposure estimates of reference dosages with that provided by DTSC
interim guidance dated June 16, 2009. OEHHA concluded that aromatic
hiydrocarbons in the C-9 to C-32 range at ﬁve parcels exceeded thelr reference
values for children (Exhibit 1). :

g. The San Francisco Bay Regional Water Quality Control Board developed the

. Environmental Screening Level (ESL) as guidance for determining when

concentration of TPH may present a nuisance and detectable odor. The ESL, based

on calculated odor indexes, for residential land-use. is 100 mg/kg for TPHg and

TPHd. The soil TPHg and TPHd data obtained from the Site were detected up to
9,800 mg/kg and 85,000 mg/kg, respectively, which exceed the ESL. '

Pollution of Waters of the State: The Discharger has caused or permitted waste to be

discharged or deposited where it is, or probably will be, discharged into the waters of the

state and creates, or threatens to create, a condition of pollution or nuisance. As described

in this Order and the record of the Regional Board, the Discharger owned and/or operated

the site in a manner that resulted in the discharges of waste. The constituents found at the

site as described in Finding 8 constitute “waste” as defined in Water Code section

13050(d). The discharge of waste has resulted in pollution, as defined in Water Code

section 13050(1). The concentration of waste constituents in soil and groundwater exceed

water quality objectives contained in the Water Quality Control Plan for the Los Angeles

Region (Basin Plan), including state-promulgated maximum contaminant levels. The

presence of waste at the Site constitutes a “nuisance” as defined in Water Code section

13050(m). The waste is present at concentrations and locations that “is imjurious to

health, or is indecent, or offensive to the senses, or an obstruction to the free use of
property, so as to interfere with the comfortable enjoyment of life or property . . . and

[a]ffects at the same time an entire community or neighborhood, or any considerable

number of persons, although the extent of the amnoyance or damage inflicted upon .
individuals may be unequal."

Need for Technical Reports: This Order requires the submittal of technical or
monitoring reports pursuant to Water Code section 13267°. The Discharger is required
to submit the reports because, as described in the Findings in this Order, the Discharger
is responsible for the discharge of waste that has caused pollution and nuisance. The
reports are necessary to evaluate the extent of the impacts on water quality and public
health and to determine the scope of the remedy. '

3

Water Code section 13267 authorized the Regional Board to require any person who has discharged,

discharges, or is suspect of having discharged or dlschargmg, waste to submit technical or monitoring
program reports.
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13. Although requested by the Discharger, the Regional Board is declining to name additional

potentially responsible parties (PRPs) to this Order at this time. Substantial evidence

. indicates that the Discharger caused or permitted waste to be discharged into waters of state

14.

1.

16.

and is therefore appropriately named as a responsible party in this Order. However, the
Regional Board will continue to investigate whether additional PRPs (including, but not
limited to, Lomita Development Company, Richard Barclay, Barclay-Hollander-Curci,
and/or any of its successors) caused or permitted the discharge of waste at the Site and
whether these or other parties should be named as additional responsible parties to this
Order or a separate Order. The Regional Board may amend this Order or issue a separate
Order in the future as a result of this investigation. Although investigation concerning
additional PRPs is ongoing, the Regional Board desires to issue this Order as waiting will
only delay remediation of the Site.

The Dischargér, in a letter to the Regional Board dated May 5, 2010 (Exhibit 2), stated that

it is considering a variety of potential alternatives that can be applied at specific parcels and

in the public streets in order to avoid environmental impacts and avoid any significant risks
to human health at this Site. The Discharger also indicated that if it becomes necessary for
residents to relocate temporarily to perform this work, the Discharger will take appropriate
steps to minimize any inconvenience and compensate them for any resulting expenses.

Issuance of this Order is being taken for the protection of the environment and as such is
exempt from provisions of the California Environmental Quality Act (CEQA) (Pubic
Resources Code section 21000 et seq.) in accordance with California Code of Regulations,
title 14, sections 15061(b)(3), 15306, 15307, 15308, and 15321. This Order generally
requires the Discharger to submit plans for approval prior to.implementation of cleanup
activities at the Site. ‘Mere submittal of plans is exempt from CEQA as submittal will not
cause a direct or indirect physical change in the environment and/or is an activity that
cannot possibly have a significant effect on the environment. CEQA review at this time
would be premature and speculative, as there is simply not enough information concerning
the Discharger’s proposed remedial activities and possible associated environmental
impacts. If the Regional Board determines that implementation of any plan required by this
Order will have a significant effect on the environment, the Regional Board will conduct

- the necessary and appropriate environmental review prior to Executive Officer approval of

the applicable plan.

Pursuant to section 13304 of the California Water Code, the Regional Board may seek
reimbursement for all reasonable costs to oversee cleanup of such waste, abatement of the
effects thereof or other remedial action. :

THEREFORE, IT IS HEREBY ORDERED, pursuant to California Water Code section 13304
and 13267, that the Discharger shall cleanup the waste and abate the effects of the discharge,
including, but not limited to, total petroleum hydrocarbons (TPH) and other TPH-related wastes
discharged to soil and groundwater at the Site in accordance with the following requirements:

1. Complete Delineation of On- and Off-Site Waste Discharges: Completely delineate
the extent of waste in soil, soil vapor, and groundwater caused by the discharge of
wastes including, but not limited to, TPH and other TPH-related waste constituents at
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the Site into the saturated and unsaturated zones. Assessment has been ongoing under
Regional Board oversight, but assessment is not yet complete. If ongoing
reinterpretation of new data derived from the tasks performed suggests that
modification or expansion of the tasks approved by the Regional Board is necessary for
complete assessment, the Discharger is required to submit a work plan addendum(a).

2. Continue to Conduct Groundwater Monitoring and Reporting:

a. Continue the existing quarterly groundwater monitoring and repofting program
previously required by the Regional Board, and '

b. As new wells are installed, they are to be incorporated into the existing
groundwater monitoring and reporting program

3. Conduct Remedial Action: Initiate a phased cleanup and abatement program for the
cleanup of waste in soil, soil vapor, and groundwater. and abatement of the effects of
the discharges, but not limited to, petroleum and petroleum-related contaminated
shallow soils and pollution sources as highest priority. '

‘Shallow soils in this Order are defined as soils found to a nominal depth of 10 feet,
where potential exposure for residents and/or construction and utility maintenance
workers is considered likely (Ref. Supplemental Guidance for Human Health
Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities —
CalEPA 1996). '

Speciﬁcally, the Discharger shall:

a. Develop a pilot testing work plan, which includes 1) evaluation of the
feasibility of removing impacted soils to 10 feet and removal of contaminated
shallow soils and reservoir concrete slabs encountered within the uppermost 10
feet, including areas beneath residential houses; and 2) remedial options that
can be carried out where site characterization (including indoor air testing) is
completed; 3) plans for relocation of residents during soil removal activities,
plans for management of excavated soil on-site, and plans to minimize odors
and noise during soil removal. The Discharger is required to submit this Pilot
Test Work Plan to the Regional Board for. review and approval by the
Executive Officer no later than 60 days after the date of issuance of this Order.
Upon approval of the Pilot Test Work Plan by the Executive Officer, the
Discharger shall implement the Pilot Test Work Plan submit the Pilot Test
Report that includes the findings, conclusions, and recommendations within
120 days of the issuance of the approval of the Pilot Test Work Plan.

b.. Conduct an assessment of any potential environmental impacts of the residual
concrete slabs of the former reservoir that includes: (1) the impact of the
remaining concrete floors on waste migration where the concrete floors might
still be present; (2) whether there is a need for the removal of the concrete; and
(3) the feasibility of removing the concrete floors beneath (i) unpaved areas at
the Site, (ii) paved areas at the Site, and (iii) homes at the Site. The Discharger
is required to submit this environmental impact assessment of the residual
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concrete slabs to the Regional Board no later than 30 days after the completion
of the Pilot Test.

c. Prepare a full-scale impacted soil Remedial Action Plan (RAP) for the Site.
The Discharger is required to submit the RAP to the Regional Board for
review and approval by the Executive Officer no later than 60 days after the
date of the Executive Officer’s approval of the Pilot Test Report.

I. The RAP shall include, at a minimum, but is not limited to:

i.

il.

iii.

iv.

V.

A detailed plan for remediation of wastes in shallow soil that
will incorporate the results from the Soil Vapor Extraction
Pilot Test currently being performed.

A plan to address any impacted area beneath any existing
paved areas and concrete foundations of the homes, if
warranted;

A detailed surface containment and soil management plan;

An evaluation of all available options including proposed
selected methods for remediation of shallow soil and soil

~ vapor; and

Continuation of interim measures for mitigation according to
the Regional Board approved Interim Remediation Action
Plan (IRAP). ' '

A schedule of actions to implement the RAP.

II.  The RAP, at a minimum, shall apply the following guidelines and Policies
to cleanup wastes in soil and groundwater. The cleanup goals shall

include:

Soil cleanup goals set forth in the Regional Board’s Interim
Site Assessment and Cleanup Guidebook, May 1996, waste
concentrations, depth to the water table, the nature of the
chemicals, soil conditions and texture, and attenuation
trends, human health protection levels set forth in USEPA
Regional  Screening  Levels  (Formerly  Prelimingry
Remediation Goals), for evaluation of the potential
intrusion of subsurface vapors (soil vapor) into buildings
and subsequent impact to indoor air quality, California
Environmental Protection Agency’s Use of Human Heath

' Screening Levels (CHHSLS) in Evaluation of Contaminated

Properties, dated January 2005, or its latest version, and .
Total Petroleum Hydrocarbon Criteria Working Group,
Volumes 1 through 5, 1997, 1998, 1999; Commonwealth of
Massachusetts, Department of Environmental Protection,
Characterizing Risks Posed by Petroleum Contaminated
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ii.

iii.

Sites: Implementation of MADEP VPH/EPH approach;
MADEP 2002; Commonwealth of Massachusetts,
Department of Environmental Protection, Updated
Petroleum Hydrocarbon Fraction Toxicity Values for the
VPH/EPH/APH Methodology;, MADEP 2003;
Commonwealth of Massachusetts, Department of
Environmental Protection, Method for the Determination of
Air-Phase Petroleum Hydrocarbons (APH) Final, MADEP
2008, Soil vapor sampling requirements are stated in the
DTSC Interim Guidance and the Regional Board’s Advisory
— Active Soil Gas Investigations, dated January 28, 2003, or
its latest version, DTSC’s Guidance for the Evaluation and
Mitigation of Subsurface Vapor Intrusion to Indoor Air,
revised February 7, 2005, or its latest version, USEPA Risk
Assessment Guidance for Superfund, Parts A through E;
USEPA User’s Guide for Evaluating Subsurface Vapor
Intrusion into" Buildings, 2003; USEPA Supplemental
Guidance for Developing Soil Screening Levels for °
Superfund Sites, 2002; USEPA Supplemental Guidance for
Comparing Background and Chemical Concentrations in
Soil for CERCLA Sites, 2002; CalEPA Selecting Inorganic
Constituents as Chemicals of Potential Concern at Risk
Assessments at Hazardous Waste Sites and Permitted
Facilities, CalEPA DTSC, February 1997; CalEPA Use of
the Northern and Southern California Polynuclear Aromatic

. Hydrocarbons (PAH) Studies in the Manufactured Gas Plant

Site Cleanup Process, CalEPA DTSC, July 2009. Cleanup
goals for all contaminant of concerns shall be based on

' residential (i.e., unrestricted) land use.

Groundwater cleanup goals shall at a minimum achieve
applicable Basin Plan water quality objectives, including
California’s Maximum Contaminant Levels or Action
Levels for drinking water as established by the California
Department of Public Health, and the State Water Resources
Control Board’s “Antidegradation Policy” (State Board
Resolution No. 68-16), at a point of compliance approved by
the Regional Board, and comply with other applicable
implementation programs in the Basin Plan.

The State  Water Resources Control  Board’s
“Antidegradation Policy”,which requires attainment of
background levels of water quality, or the highest level of
water quality that is reasonable in the event that background
levels cannot be restored. Cleanup levels other than
background must be consistent with the maximum benefit to
the people of the State, not unreasonably affect present and
anticipated beneficial uses of water, and not result in
exceedence of water quality objectives in the Regional
Board’s Basin Plan.
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iv. The State Water Resources Control Board’s “Policies and
Procedures for Investigation and Cleanup and Abatement of
Discharges Under Water Code Section 13304 (State Board
Resolution No. 92-49), requires cleanup to background or
the best water quality which is reasonable if background
levels cannot be achieved and sets forth criteria to consider
where cleanup to background water quality may not be

- reasonable.

III. The Discharger shall submit site-specific cleanup goals for residential (i.e.,
unrestricted) land use for the Executive Officer’s approval concurrent with
the submittal date of the Pilot Test Report. The proposed site-specific
cleanup goals shall include detalled technical rationale and assumptions
underlying each goal

IV.- Upon approval of the RAP by the Executive Officer, the Discharger shall
implement the RAP within 60 days of the issuance of the approval of the

d.  Continue to conduct residential surface and subsurface soil and sub-slab soil
vapor sampling under the current Regional Board approved work plan dated
September 24, 2009. If the ongoing reinterpretation of new assessment data
derived from the tasks described in the work plan suggests that modification or
expansion of the tasks proposed in the RAP is necessary for complete cleanup,
then the Discharger shall submit addenda to the September 24, 2009 work plan
to the Regional Board for review and approval by the Executive Officer no
later than 60 days of the date of issuance of this Order.

e. If the ongoing groundwater monrtormg ‘and 1nvest1gat10n warrants the
Discharger shall \

L Install new wells in order to complete the groundwater monitoring
well network and to fully delineate the impacted groundwater plume,
and

IL. Prepare a detailed impacted groundwater RAP. The Regional Board
will set forth the due date of the groundwater RAP at a later date. '

4. Public Review and Involyement:

a. Cleanup proposals and RAP submitted to the Regional Board for approval in
compliance with the terms of this Order shall be made available to the public
for a minimum 30-day period to allow for public review and comment. The
Regional Board will consider any comments recelved before taking final action
on a cleanup proposal and RAP.
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b. The Discharger shall encourage public participation. The Discharger is
required to prepare and submit a Public Participation Plan for review and
approval by the Executive Officer, with the goal of having the Regional Board
provide the stakeholders and other interested persons with:

I. Information, appropriately targeted to the literacy and translational
needs of the community, about the investigation and remedial
activities concerning the discharges of waste at the Site; and

II. Periodic, meaningful opportunities to review, comment upon, and to
influence investigation and cleanup activities at the Site.

c. Public participation activities shall coincide with key decision making points
throughout the process as specified or as dlrected by the Executive Officer of
the Reg10na1 Board.

S. Time Schedule: The Discharger shall submit all required technical work plans and

reports by the deadlines stated in this Order, which are summarized in Table 4. As
field activities at this Site are in progress, additional technical documents may be .

“ required and/or new or revised deadlines for the technical documents may be issued.

Therefore, Table 4 may be updated as necessary. The Discharger shall continue any
remediation or monitoring activities until such time as the Executive Officer
determines that sufficient cleanup has been accomplished to fully comply with thls
Order..

The Regional Board’s authorized represehtative(s) shall be allowed:

a. Entry upon premises where a regulated facility or activity is located,
conducted, or where records are stored, under the conditions of this Order;

b. Access to copy any records that are stored under the conditions of this
Order; '

c.  Access to inspect any facility, equipment (including monitoring and control
equipment), practlces or operations regulated or requlred under this Order;
and

d. The right to photograph, sample, and monitor the Site for the purpose of
ensuring compliance with this Order, or as otherwise authorized by the
California Water Code.

Contractor/Consultant Qualification: A California licensed professional civil
engineer or geologist, or a certified engineering geologist or hydrogeologist shall
conduct or direct the subsurface investigation and cleanup program. All technical
documents required by this Order shall be signed by and stamped with the seal of the
above-mentioned qualified professionals.

This Order is not intended to permit or allow the Discharger to cease any work
required by any other Order issued by this Regional Board, nor shall it be used as a
reason to stop or redirect any investigation or cleanup or remediation programs
ordered by this Regional Board or any other agency. Furthermore, this Order does
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10.

1L

12.

.13,

14.

not exempt the Discharger from compliance with any other laws, regulations, or
ordinances which may be applicable, nor does it legalize these waste treatment and
disposal facilities, and it leaves unaffected any further restrictions on those facilities
which may be contained in other statues or required by other agencies.

The Discharger shall submit 30-day advance notice to the Regional Board of any
planned changes in name, ownership, or control of the facility; and shall provide 30-
day advance notice of any planned physical changes to the Site that may affect
compliance with this Order. In the event of a change in ownership or operator, the
Discharger also shall provide 30-day advance notice, by letter, to the succeeding
owner/operator of the existence of this Order, and shall submit a copy of this
advance notice to the Regional Board.

Abandonment of any groundwater well(s) at the Site. must be approved by and
reported to the Executive Officer of the Regional Board at least 14 days in advance.
Any groundwater wells removed must be replaced within a reasonable time, at a
location approved by the Executive Officer. With written justification, the Executive

- Officer may approve of the abandonment of groundwater wells without replacement.

When a well is removed, all work shall be completed in accordance with California
Department of Water Resources Bulletin 74-90, “California Well Standards,”
Monitoring Well Standards Chapter, Part III, Sections 16-19. -

The Regional Board, through its Executive Officer or other delegate, may revise this
Order as additional information becomes available. Upon request by the Discharger,
and for good cause shown, the Executive Officer may defer, delete or extend the date
of compliance for any action required of the Discharger under this Order. The
authority. of the Regional Board, as contained in the California Water Code, to order
investigation and cleanup, in addition to that described herein, is in no way llmlted
by thls Order.

Any person aggrieved by this action of the Regional Board may petition the State
Water Resources Control Board (State Water Board) to review the action. in
accordance with Water Code section 13320 and California Code of Regulations, title
23, sections 2050 and following. The State Water Board must receive the petition by
5:00 p.m., 30 days after the date of this Order, except that if the thirtieth day
following the date of this Order falls on a Saturday, Sunday, of state holiday, the
petition must be received by the State Water Board by 5:00 p.m. on the next business
day. Copies of the law and regulations applicable to filing petitions may be found on
the Internet at: '
http://www.waterboards.ca.gov/public_notices/petitions/water_quality
or will be provided upon request. :

Failure to comply with the terms or conditions of this Order may result in imposition
of civil liabilities, imposed either administratively by the Regional Board or,
judicially by the Superior Court in accordance with Sections 13268, 13308, and/or
13350, of the California Water Code, and/or referral to the Attorney General of the
State of California.

None of the obligations imposed by this Order on the Discharger are intended to
constitute a debt, damage claim, penalty or other civil action which should be limited
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or discharged in a bankruptcy proceeding. All obligations are imposed pursuant to the
police powers of the State of California intended. to protect the public health, safety,
welfare, and environment.

Ordered by: Date: 3-1-17
Deborah Js\j;miﬁ% :
Chief Deplity Executive Officer
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TABLE
Summary of Soil Sample Analytical Rasuits- VOCs, SVOCs, and TPH
Addendum to the IRAP- Further Site Characterization Report

Former Kast Property
LOCATION NABKE 244BVOEATY 2448VOSAT 2445V0BAT
SAMPLE DATE 21212010 27212010 2212010
SAMPLE DEPTH, #t bgs X & 10
SAMPLE NAME 2448VDHAT-2.5 2443VO5AT-B 244 5VOSEAT-10
SAMPLE DELIVERY GROUP (SDG) ﬁhnd Hnit 10-52-0133 10-02-0133 10-02-0133
1.2 4-Trimathy lbanzens 14.000 9.700 33,000
1.2.5-Trimathy fbonzone 3,300 300 12,600
Acetone < 4000 < 4200 < 11000
Benzonp 14,000 9.600 3,900
Chiorobenzeno < 80 <85 <220
cis-1,2-Dichlorosthene < 80 <85 <229
Cumoneg {isopropylbenrenc) 4,000 4 500 8,300
Ethyibenzene 12,000 12,000 19,040
Mothy-tert-Butyl Ether < 160 <170 < 440
Naphthalone SW260B  wugiky 7,300 7.200 8,800
n-Butyibonzene 2,800 2400 5100
prisopropyltotusne 2,500 1,200 8,600
Prepylbonzeno 6,200 6.800 9,600
soc-Butylbenzeno 2,100 2,500 3,500
tert-Butyibonzens 84 120 <220
Toluens < 80 < 85 < 220
Vinyl Acelate < 800 < 850 < 2200
Xylenes, Total 7,300 2,500 56,000
1-MethyInaphthaione 19 5.9 13
2-Methytnaphthateno 23 1% 24
Flugreno <50 <50 <50
Naphihalone S mgfky 1 7.8 10
Phenanthrena 7.4 <50 <50
Pyrene <50 <50 <50
TPH as Gasoling MBO1S mgikg 2.500 2.500 5,000
TPH as Motor OlI MEQS mgikg 8,160 6,200 5,700
TPH as Diesol SW8018R mgfkg 85,000 €500 %,600

Notes:

Bold text indicates resuits above laboratory repoding Siit
ugfky = mitrograms per kikigram

maikg = miligrams. per kilogram

ft bys = leet below ground surface

Page 1 of 1



Summary of Soil Vapor Analytical Results - VOCs and Fixed Gases

TABLE 2P

IRAP Further Site Characterization

Formee Kast Property
[LOCATION NAME 244.5V.05A5 244.SV-05A6 244.SV.08A7
SAMPLE DATE 2412010 21412040 21412010
SAMPLE DEPTH, FT BGS 25 5 10
SAMPLE NAME 244-8V05A5-2.5  244-SU0SA6-5  244-SVOBAT-10
‘SAMPLE DELIVERY GROUP {SDG), Method Unit 1002129AB 1002129A/8 1002125A/8
1.2,4-Trimethylbanzens 18000 < 2800 11000
1,3,6- Trimethy [benzene < 6200 < 2800 8800
4-Ethyltoluens i 17000 < 2800 26000
Bentene 190000 j 430000 j 630000
Cumane {isopropylbenzenc) 7600 2200 14000
Cyclohsxane 1800000 § 470000} 2700000 E
Ethythenzens 50000 44000 B5000
Hoptang L USRS 1000000 | < 2400 120060
Hexans 1900000 ) 2300 | 250000
Waphihalene 5900 7606 b 1300 J b
o-Xylens 20000 < 2500 <4900
pim-Xytane 110000 < 2500 126000
Propyibenzene 8400 8300 15608
Toluene 35500 < 9200 < 4700
Carbon Dioxide 52 @89 11
Mathane D134 % B 0.08% 28
Oxygan 45 29 7.3
Notes:

Bakd text indicates resutts above (aboratory raparing lmit.

ugﬁm’ = MICiOgrams per Gubic meter

Y = perognt

B = Compaund detecied in assocaled laboratory method blank {laboratory qualilied)
J = EsUmated value {isbacalory quadified)

b = Compound detecied in associsled labosatory melhod blank {qualified dunng vahdation)

) = Eslimated valuse {quaidied during vaNdalion as the resull is poxssibly biased high)
E = Esbmaled value Resull exceeded mstrument calibralion range during analysis
FT BGS = Fee! helow ground swrtace.

Page 1 of 1




Table 3

Maximum Concentrations of Aliphatic and Aromatic Hydrocarbons by Hydrocarbon Fractionation
at individual Properties

Afiphatics | Aromatics | Allphatics | Aromalics | Aliphatics | Arpmatics

Street Name House No Units {C5-C8) | {C6-CB) | (C9-C18) | ICH - CI6) | {C18 - €32} [{C1T - C32)
244TH 5T 351 MGKG ND ND ND ND 46 26
2447TH ST 361 MGIKG ND ND ND ND 30 28
248TH 5T 345 MGG 0.84 ND 140 300 220 240
240TH ST 352 MGKG N ND ND 17 48 59
249TH ST 412 MGKG NG 0014 ND il B0 7
MWARBELLA AVE 24412 MGIKG 2300 2 4100 2400 oo 4400
MARBELLA AVE 29476 MGKG 2.7 01 220 240 30 210
MARBELLA AVE 24433 MGIKG ND ND 1300 5800 7200 6000
MARBELLA AVE 24517 MG/KG ND KD N 15 17 27
WMARBELLA AVE 24532 MGIKG 350 54 1040 1200 190G V600
MARBELLA AVE 28603 MG/IKG 2 0058 980 2400 1360 2000
NEPTLINE AVE 24422 MGG 1.4 ND 73 70 190 180
NEPTUNE AVE 244 26 MGG ND ND 37 63 89 92
NEPTUNE AVE 24502 MGG 064 ND 32 72 4 10
NEPFTUNE AVE 24632 MGIKG ND ND 51 220 300 420
INEPTUNE AVE 24703 MGIKG 68 2.5 1100 2500 2000 2300
NEPTUNE AVE 24725 MGHG ND ND ND ND ND ND
NEFTUNE AVE 24729 MGKG ND ND ND ND 37 35
NEPTUNE AVE 24738 MGKG 710 130 2108 2000 1900 1300
NEPTUNE AVE 24815 MGAKES ND ND NO ND 108 54
NEPTUNE AVE 24825 MGG ND ND ND 22 84 160
NEPTLINE AVE 24912 MGG ND ND ND ND 12 10
PANAMA AVE 24406 MO/KG ND ND ND 56 260 250
PANAMA AVE 24430 MGKG ND ND ND ND ND ND
PANAMA AVE 24502 MGG ND ND ND ND ND ND
PANAMA AVE 74518 MGG ND ND 17 48 119 13D
PANAMA AVE 24709 MGKG 28 i1 11680 6100 5100 7200
PANAMA AVE 24739 MGG 5.8 0.25 14 240 96 250
PANAMA AVE 24809 MGAKG 53 38 220 520 440 570
PANAMA AVE 24823 MOIKG 210 ND 810 540 560 1000
PANAMA AVE 24838 MGG ND ND ND 22 96 130
RAVENNA AVE 24402 MGHG 680 50 B8O 630 920 730
RAVENNA AVE 24416 MG/KG 38 0.32 €40 1500 2000 1800
RAVENNA AVE 24419 MGG 1.2 .07 280 510 780 880
RAVENNA AVE 24423 MGIKG 780 23 B20 830 700 600
RAVENNA AVE 24523 MGG 2.4 0.16 120 250 210 200
RAVENNA AVE 24603 MGG ND ND ND ND 15 NO
RAVENNA AVE 24613 MGKG 76 ND 500 340 580 760
RAVENNA AVE 24700 MG/HKG ND ND 15 67 340 410
RAVENNA AVE 24712 MGKG 1.1 0013 140 130 240 360
Nots: The c ti h are the maximum c ntration detected at aach proparty.

The maximum concentration of aliphatic or aromatic hydrocarbons in a particular carbon chain range may
not occur o the same sample »3 the maximum concentrations in a diffarent carbon-chain range.



Table 4: Target Schedule

Estimated| Target | Schedule
Task Start | Completion | {on, ahead Comments
Date Date or behind}

Filot Testing Werk Plan 03111411 0510411 Within 60 days of the issuance of the
CAQ

Regional Board review of Pitot Testing Work Flan os/tiirt o7/t Regional Board reviews Repodt and
issues Response and approval

Pilot Test Report o7zt | 11071 “|Finatl Report due within 120 days with a bl
monthly progress reporting

Environmental Impact Assessment {EiA) Report NA 12007111 | within 30 days of the completion of the
Pilot Tasting Report

ﬁegional Board Revigw of Pilot Test and EIA Reports T 4108111 | ot09n12 |Review of Piclot Test & EIA Reports and
Response

Site- Specific Cleanup Goals (SSCG) C NA | 117 IDue date 1s concurrent with the Pilot Test
Report due date.

30 day Public Review of SSCG 11/0811 | 120811 i

Remedial Action Plan (RAF) ot1M2 | 031112 | Titnin 30 days of the compietion of the

3 } o d |Pilot Testing Report

30 day Public Review of RAP 03M2/12 04712112

Regional Board Review of Remedial Action Plan 04113112 | 06/13/12

implementation of RAP 06/20412 | ) )
Quarterly Monltoring Program

Groundwater Manitoring and Reporting | On going

Motes: (1} Dates are considered estimates afd subject to revision in response to evoiving field
conditions and potential weather-related delays
{2) Project schetule reconciled/updated al the end of each calendar month,




Exhibit 1
Office of Environmental Health Hazard Assessment

Juan E. Denton, Ph.D., Direclor

.» Headquartess o 1001 | Strect » Sacramento, California 95814
\ ] Mailing Address: F.0O. Box 4010 ¢ Sacramento, Caiifornix 958124010

Oakland Office # Maiting Address: 1515 Clay Street, 16 Floor » Qakland, Catifornia 94612

Libda 8. Aclams Amold Schwarrencpeer
Secrctaey for Eavironmestol Protecfivn Governor

MEMORANDUM

TO: Or. Teklewoild Ayalew
Engineering Geologist
Regional Water Quality Conirol Board
320 West 4" Street, Suile 200
Los Angeles, CA 80013

FROM: James C. Carlisle, D.V.M., M.Sc_,
Lead Staff Toxicologist
Integrated Risk Assessment Branch

DATE: May 19, 2010

SUBJECT: TPH DATA FOR 41 HOMES AT THE FORMER KAST SITE IN CARSON,
CA (R4-09-17) OEHHA # 880212-01

——pr——— ey = _—

Document reviewed
» Memo: "Kast TPH Data for 41 homes™ dated April 6, 2010.
Site characterization

» Analytical data for TPH in soils data are supplied for 41 homes. Sample depths
are not always stated but those that are provided are either 0.5 or 5 feet.

Hazard Assessment

Based on the data in the memo, | estimated maximum exposures for a child and
compared the resuiting exposure estimates to DTSC reference dosages (RfDs).
» In the table below, columns 3-8 show the maximum TPH concentrations
detected at each property.
» Columns 9-14 show the corresponding TPH ingestion by a 15 kg child
ingesting 200 mg soit per day.
» Columns 15-20 show the corresponding hazard quotients for a 15 kg child,
obtained by dividing the daily ingestion by the reference dose. Hazard
quotients exceeding unity are in bold font.

California Environmental Protection Agency

The energy challenge fucimg Celifornia is teal. Every Colifornion seeds fo teke immediate ucion to reduce eHergy ronsimplion.

O rrmicd an Recyclod Paper
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Exhibit 2

@

Shell il Company

May 5 2010 One Shell Plaza
210 Louisiana Street

Ms. Fracy Egoscue Houston, TX 77002
Executive Officer Tel {713) 2415126
Caiifornia Regtonal Waler Quality Controt Board Email. ed platt@sheN. com
Los Angeles Region Internet hittp./fwww.shell. com

320 W. 4" Sireet, Suite 200
Los Angetes, CA 90013

Reference: Former Kast Property, Carson, California
Site Cleanup No. 1230; Site ID 2040330

Dear Ms Egoscue:

As you know, during the past several months, Shel! Oil Company employees and contractors
have worked tirelessiy to investigate and address the environmental issues at the tormer Kast
Property. To date, we have sampled al approximalely one-third of the homes in the Carousel
neighborhood, and we will conlinue our work in conjunction with the RWQCH, based upon
apphicable and appropriate scientific and regulatory standards that are proteclive of human
heaith and the environment. Like the RWQCB, our goat is 1o protect the residents of the
Carousel neighborhood and address the environmental issues, while minimizing disruption to
residents and preserving the integrity of the community.

Although elevated levels of compounds of concem (COCs) have been found beneath the
streels and at certain residential properties, based on the data collected so far, there is no
imminent risk to residents or the public in the Carousel neighborhood, Also, while Shell's
investigatior is not yet complete, it does not appear at this time that there is any significant off-
sile migration of soil impacts or soil vapor impacts from the former Kast Property.

Qur approach, which is to develop a coherent conceptual framework for the miligation and
remediation of Ihe Carousel neighborhood, is consisient with the RWQCB’s guidelines providing
for a principled, phased approach to investigating and remediating environmenal impacts
Specifically, this approach follows the guidance set out in the State Waler Resources Control
Board's Resolution 92-49. In accordance with these guidelines, it includes "an evatuation of
cleanup altemnalives thal are feasible al the site” and consistent with the maximum benefit {o the
people of the State. Because the soil and groundwaler assessment is ongoing, a full evaluation
of cleanup alternatives is premature al this time.

Nevertheless, we are considering a variely of potential alternatives that can be applied al
specific properties and in the public streets in order to address environmental impacts and avoid
any significant risk to human health in the Carousel neighborhood. For example, Shell has
submitted a work pian for the soil vapor extraction pilot lest Whie evaiuating alternatives. we
place a priority on keeping the community intact and minimizing any disruption to residents of
the Carousel community If it becomes necessary for residents to relocale temporarily {o
perform this work, Shell witl take appropriate steps to minimize any inconvenience and
compensale lhem for any resulting expenses. We are atso sensitive to the residents’ concerns
about then property values and are open to a dialogue with the RWQCH regarding these issues.



In addition, Shell is continuing to monitor the groundwater to ensure that there are no significant
impacts emanating from the former Kast Property In this regard, it is essential that
groundwaler conditions both up-gradient and down-gradient be evaluated. To date, our
investigation suggests that groundwater up-gradient of the former Kast property is significantly
contaminated. One potential source of this contamination appears to be the former Fletcher Oil
Refinery, which we understand the County Sanitation District is remediating.

We look forward to further dialogue with the RWQCB regarding the draft Feasibility Study
outhne, recently submitted, as well as the Site Canceptual Model, to ba submitted fater this
month. The Site Conceplual Model wili provide: {1) an overview of our invesligation efforts to
date; (2} additional infformation regarding potential on and off-site sources for the COCs; and (3)
a review of the available options for remediation of the former Kast propeity.

We appreciate your leadership on this project.

Sincerely,

dliam E. Piatt
Manager, Environmental Claims
Shell Oil Company
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CERTIFICATION
SITE-SPECIFIC CLEANUP GOAL REPORT
FORMER KAST PROPERTY

CARSON, CALIFORNIA

I am the Project Manager for Equilon Enterprises LLC doing business as Shell Qil
Products US for this project. I am informed and believe that the matters stated in the
Site-Specific Cleanup Goal Report dated February 22, 2013 are true, and on that ground
I declare, under penalty of perjury in accordance with Water Code section 13267, that
the statements contained therein are true and correct.

(Gene ‘Freéd

Project Manager
Shell Oil Company
February 22, 2013
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EXECUTIVE SUMMARY

A Site-Specific Cleanup Goal Report (SSCG Report) was prepared for the Former Kast
Property (Site) in Carson, California in response to the Cleanup and Abatement Order
issued to Shell Oil Products US by the California Regional Water Quality Control — Los
Angeles Region (Regional Board). The Site is a former petroleum storage facility from
the mid-1920s to the mid-1960s that was sold by Shell to residential developers, who
drained and decommissioned the reservoirs, graded the site and redeveloped it into the
Carousel Community residential housing tract in the late 1960s. The objectives of the
report are to propose the remedial action objectives (RAOs) and site-specific cleanup
goals (SSCGs) for soil, soil vapor, indoor air, and groundwater that will be used in
preparation of a Remedial Action Plan (RAP) for the Site. A full Human Health Risk
Assessment (HHRA) incorporating the SSCGs proposed in this report will be conducted
to further evaluate potential health risks once the site characterization work is complete.
The HHRA will be used to guide final response actions for impacted media at the Site
and will likely be included in the RAP.

Previous Siie Evaluations

Environmental characterization of the Site is ongoing. As part of the characterization,
investigations that have been conducted include Site-wide assessment of soil, soil
vapor, and groundwater in roadways and an adjacent rail right-of-way. Property-
specific investigations at individual residential properties have also been conducted that
have included assessment of soil, sub-slab soil vapor, and indoor air and methane
screening,.

Through December 31, 2012, environmental data have been collected at the following
numbers of properties: :

e 265 properties have been screened for methane,

® 265 properties have had soil samples collected,

» 262 properties have had sub-slab soil vapor collected, and
e 190 properties have had indoor air samples collected

Results of these investigations have detected the presence of petroleum-related and
some non-petroleum-related constituents. To date, over 550 Phase II Interim and

SBO4BMSSCG Report_22-Feb-2013.docx ES-1
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Follow-up Reports1 have been prepared to document the results of these property-
specific investigations and submitted to the Regional Board. These reports included a
Human Health Screening Risk Evaluation (HHSRE) and an evaluation of interim
response actions. : '

The HHSREs provide a preliminary evaluation of potential human health risks
associated with detected chemicals at the property to assist in interim response
planning. The screening level concentrations that were used in the HHSREs were
developed following California Environmental Protection Agency (Cal-EPA), Office of
Environmental Health Hazard Assessment (OEHHA) and United States Environmental
Protection Agency (USEPA) guidance. Screening levels are based on general
assumptions and are used to gain a general understanding of potential issues with the
Site. However, it is important to note that the presence of a chemical at concentrations
in excess of a screening level does not indicate that adverse impacts to human health are
occurring or will occur, but suggests that further evaluation of potential human health
concerns is warranted.

As indicated in the Phase II Interim and Follow-up Reports, soil concentrations of Site-
related potential Constituents of Concern (COCs) exceeding screening levels were
detected across the Site. Based on these results, interim response actions to limit
exposure to impacted soils were recommended, as appropriate. The investigations
conducted at the Site did not identify potentially hazardous levels of methane due to
petroleum degradation in indoor air or in public areas at the Site. Additionally, COCs
detected in indoor air are reflective of background levels and are not indicative of vapor
intrusion. The Regional Board and OEHHA have reviewed the Phase II Interim and
Follow-up Reports submitted for the properties tested and have concurred in the
findings and recommended actions.

Constituents of Concern

Potential COCs were initially identified by reviewing the historical and current uses
associated with the Site and were selected based on their likelihood of being associated
with the petroleum storage facility present in the 1924 to 1966 time frame.
Consideration was also given as to whether COCs may have been introduced from non-
Site-related potential sources or residential land-use activities. Only COCs potentially
related to the previous operation of the Site as a crude/bunker oil storage facility are
considered as Site-related COCs. Key potential Site-related COCs are as follows: Total

! Multiple reports have been submitted for many properties at the Site.

SBO48MSSCG Report_22-Feb-2013.docx ES-2
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petroleum hydrocarbons (TPH), TPH-related volatile organic compounds (VOCs);
TPH-related semi-volatile organic compounds (SVOCs) including polycyclic aromatic
hydrocarbons (PAHSs); metals (lead and arsenic); and methane. Non-Site-related COCs
are also identified and are considered as those COCs that are detected at the Site, but
not related to previous petroleum hydrocarbon storage operations. Non-Site COCs
include chlorinated VOCs, fuel oxygenates, trihalomethanes, and selected metals.
Metals that are consistent with background concentrations or below California Human
Health Screening Levels are not considered Site-related. The final list of COCs that
was incorporated into the SSCG derivation was selected using a conservative screening
process based on (i) detection of the constituent during the site investigation activities,
(ii) the screening levels presented in the HHSRE reports, and (iii} background levels.

Remedial Action Obiectives and Site-Specific Cleanup Goals

Medium-specific RAOs were developed based on the results of the Site investigation
and HHSREs. The following RAOs are proposed for the Site:

e Prevent human exposures to concentrations of Site-related COCs in soil, soil '
vapor and indoor air such that total lifetime incremental carcinogenic risks are
within the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP) risk range of 10 to 10™ (i.e., incremental cancer risk ranging from one
in one million to one hundred in one million) and non-cancer hazard indices
are less than 1 or concentrations are below background whichever is higher.
Potential human exposures include on-site residents and construction and
utility maintenance workers,

» Prevent fire/explosion risks in indoor air and/or enclosed spaces (e.g., utility
vaults) due to the generation of methane from the anaerobic biodegradation of
petroleum hydrocarbons in soils,

* Remove light non-aqueous phase liquid (LNAPL) to the extent practicable and
where a significant reduction in current and future risk to groundwater will
result, and ‘

* Maintain a stable or decreasing plume of Site-related COCs in groundwater
beneath the Site.

Numeric and non-numeric media-specific SSCGs are proposed for soil, soil vapor,
indoor air, and groundwater. These SSCGs were developed using appropriate guidance
documents and agency policies and are summarized below by medium.,

SB048NSSCG Report_22-Feb-2013.docx ES-3
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SSCGs for Soil

Numerical SSCGs for soil were developed using the similar methodology and approach
used to conduct the HHRSE for each property located on the Site where soil sampling
was conducted (265 properties). SSCGs for a residential scenario are based on
exposure assumptions for twe depth profiles: surface soil (0-2 feet below ground
surface (bgs)) and subsurface soil (>2-10 feet bgs). Evaluation of these depth ranges
separately accounts for the more likely. exposure to soil nearer the surface and
infrequent exposure to subsurface soil. SSCGs for a construction worker and utility
maintenance worker scenario are developed assuming exposures can occur to soil at
depths from 0 10 feet bgs. The SSCGs for soil are as follows:

o The SSCGs for residential exposures are chemical-specific numerical values
assuming a target incremental cancer risk of 10°° and a hazard quotient of 1.
These numerical SSCGs will be applied to soils not covered by hardscape and
are calculated for both surface (0-2 feet bgs) and subsurface soils (>2-10 feet
bgs). '

¢ The SSCGs for construction and utility maintenance worker exposures are
chemical-specific numerical values assuming a target incremental cancer risk of
10”° and a hazard quotient of 1. These numerical SSCGs will be applied to soils
from 0 to 10 feetbgs.

These numerical values are listed in the report.
SSCGs for Soil Vapor and Indoor Air

The soil vapor cleanup goals for the residential scenario are based on the sub-slab soil
vapor sample analytical results and a multiple-lines-of-evidence vapor intrusion
pathway analysis. Additionally, fire and explosion risks are considered for methane.

The multiple-lines-of-evidence evaluation considered the sub-slab soil vapor, indoor air,
garage air, and outdoor air data at the 190 properties where indoor air sampling has
been conducted as of December 31, 2012. In addition, the evaluation alse relied on
published studies of background concentrations of indoer and outdoor air quality. The
conclusions of the evaluation are as follows:

* Indoor air and outdoor air concentrations of VOCs detected at the properties
evaluated are indistinguishable from background and within the typical ranges
‘of background concentrations reported in the literature.

SBO484\88CG Report_22-Feb-2013.docx ES-4
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» The analyses show that indoor air concentrations are correlated with the garage
air and outdoor air concentrations. However, indoor air concentrations of Site-
related COCs are not correlated with sub-slab soil vapor concentrations (i.e.,
homes with higher indoor air concentrations are not the properties with higher
sub-slab soil vapor concentrations), and the analyses show that vapor intrusion
is not affecting indoor air quality at the Site for Site-related COCs.

¢ The presence of indoor sources of VOCs contributes to the variability in indoor
air concentrations detected at the Site.

s An empirical vapor intrusion attenuation factor cannot be calculated for this
site, because indoor air concentrations are reflective of background
concentrations and there is no statistically significant relationship between the
sub-slab soil vapor and indoor air concentrations.

As a result of the evaluation, numerical SSCGs for residential exposure are not
proposed. Instead, a vapor intrusion assessment will be made on a property-specific
basis to assess whether the sub-slab data result in indoor air concentrations above
background.

Methane screening has been conducted in indoor structures on the Site and utility
vaults, storm drains and sewer manholes at and surrounding the Site. The screening
~assessments have not identified methane concentrations in enclosed spaces that indicate
a potential safety risk. Additionally, more than 1,000 sub-slab soil vapor samples have
been collected at 262 properties at the Site and analyzed for methane. Methane
concenirations above the interim action levels of 0.1% and 0.5% resulting from
biodegradation of residual petroleum hydrocarbons have been identified at one sample
location under the garage at one property; however, no methane exceedances were
found during the indoor air screening and sampling conducted at this property.
Engineering controls to mitigate the potential risks due to methane detected beneath the
garage at this location were installed.

Proposed SSCGs for methane are the same as those presented in the Data Evaluation
and Decision Matrix previously prepared for the Site. These SSCGs are consistent Wlth
DTSC guidance for addressing methane detected at school sites.
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Methane Level Response

>10%LEL (> 5,000 ppmv) Evaluate Engineering Controls
Soil vapor pressure > 13.9 in HyO
> 2% - 10%LEL (> 1,000 - 5,000 Perform follow-up sampling and
ppmv) ' evaluate engineering controls

Soil vapor pressure > 2.8 in H,O

The SSCGs for construction and utility maintenance worker exposures are chemical-

specific numerical values assuming a target incremental cancer risk of 10” and a hazard

quotient of . These numerical SSCGs will be applied to seil vapor from 0-10 feet bgs.
~These numerical values are listed in the report.

SSCGs for Groundwater

Uppermost (or first) groundwater occurs at variable depths of approximately 52-68 feet
bgs depending on well location and timing of sampling (Shallow Zone). The Gage
aquifer is interpreted to underlie the Site at a depth of approximately 80-90 feet bgs.
The Gage aquifer is underlain by low permeability materials which separate the Gage
aquifer from the underlying Lynwood aquifer. There is no documented or expected
future use of groundwater within the Shallow Zone or Gage aquifer at or near the Site,
Furthermore, the agencies have stated that drinking water supplied to the Carousel
Community is safe, as it is drawn from off-site wells that draw from other aquifers, and
the shallow aquifer and Gage aquifer beneath the site that are impacted by COCs are not
used as sources of drinking water.

Groundwater beneath the Site, including groundwater in the Shallow Zone and Gage
aquifer, is impacted with various chemicals including petroleum hydrocarbons,
chlorinated hydrocarbons, metals, and general minerals. Of these, potential Site-related
COCs in groundwater which exceed a.- California drinking water Maximum
Contaminant Level (MCL) or California health-based notification level (NL) include
benzene, naphthalene, and arsenic.

¢ Benzene: The distribution of benzene in groundwater beneath the Site is
generally well defined, both laterally and vertically, and the dissolved
benzene plume at the Site appears to be stable or declining. The stable or
declining plume is consistent with an old, weathered crude oil source and
the well documented process of natural degradation of petroleum
hydrocarbon compounds in the subsurface environment through microbial
activity.
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» Naphthalene: Concentrations of naphthalene exceed the NL in two wells

on-Site both of which are also impacted by benzene.

e Arsenic. Concentrations of arsenic are above the MCL in multiple Site
monitoring wells with higher concentrations detected in the west central
portion of the Site. The source of arsenic is likely naturally occurring,
although the concentrations may be locally enhanced due to the presence of
reducing conditions due to the degradation of petrolenm hydrocarbon
compounds. Arsenic is recognized as a regional contaminant in southern
California groundwater. Because the source of arsenic is likely naturally
occurring, the compound is not considered in setting ~Site-specific
groundwater cleanup goals.

Groundwater in both the Shallow Zone and the Gage aquifer in the Site vicinity is not
used for drinking or other purposes, and future use of the groundwater is not expected to

occCur.

In the case of groundwater, it is proposed that the following non-numerical

SSCGs be established for the site (consistent with the RAOs):

Remove LNAPL to the extent practicable and where a significant reduction in
current and future risk to groundwater will result.

Maintain a stable or decreasing plume of Site-related COCs beneath the Site.

These groundwater SSCGs are consistent with the direction set out in the CAO as

follows:

Return of the Shallow Zone and Gage aquifer to background levels for Site-
related benzene (and naphthalene) impacts is expecied to eventually occur
through natural biodegradation.- Although arsenic is not considered herein in
setting a cleanup goal, reduction of petroleum hydrocarbon levels through
time is also expected to lower arsenic concentrations as groundwater
conditions become less reducing.

No use of Site groundwater is reasonably anticipated in the future given the
overlying land use as housing and the adjudicated nature of the groundwater
basin. Thus, the people of the State are not expected to be affected by Site-
related benzene concentrations persisting into the future at the Site.

Points of compliance for monitoring benzene plume stability will be
established and presented in the RAP based on review of Site data and
approved by the Regional Board in order to comply with the SSCG.
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1.0 INTRODUCTION

This Site-specific Cleanup Goal Report (SSCG Report) was prepared for the Former
Kast Property (Site} in Carson, California on behalf of Equilon Enterprises LLC, doing
business as Shell Oil Products US (SOPUS). The Former Kast Property is a former
petroleum storage facility from the mid-1920s to the mid-1960s that was sold by Shell
to residential developers, who drained and decomumissioned the reservoirs, graded the
site and redeveloped it into the Carousel Community residential housing tract in the late
1960s. The site is located in the arca between Marbella Avenue on the west and
Panama Avenue on the east and E. 244th Street on the north to E. 249th Street to the
south (Figure 1).

1.1 Backgrouild. '

This report was prepared in response to Cleanup and Abatement Order (CAO) No. R4-
2011-0046 issued to SOPUS on March 11, 2011 by the California Regional Water
Quality Control Board — Los Angeles Region (RWQCRB or Regional Board). Section
3.c of the CAO orders SOPUS to “prepare a full-scale impacted soil Remedial Action
Plan (RAP) for the Site.” As a part of the RAP several requirements have been set forth
that address the development of remedial action objectives (RAOs) and cleanup goals
for the Site. The CAQ also ordered that this SSCG report be prepared in advance of the
RAP and submitted concurrently with the Pilot Test Report. Pilot tests for the
following technologies have been evaluated for applicability at the Site: soil vapor
extraction (SVE), in-situ chemical oxidation (ISCO), bioventing, and excavation. The
results of these pilot studies have been submitted to the Regional Board (URS, 2010b;
Geosyntec, 2012a; Gedsyntec, 2012b; and URS, 2013a,d). It is anticipated that a final
Pilot Test Report summarizing the results of all the pilot studies and an evaluation of
the feasibility of removing the concrete slabs of the former reservoirs will be submitted
after the pilot study work is completed.

This SSCG report was prepared to address these requirements of the CAO and provide
an overview of the Site conditions, as well as the RAOs and cleanup goals to address
petroleum hydrocarbon impacts at the Site.

The SSCG Report is organized into the following sections:

¢ 1.0 Introduction
.o 2.0 Site Conceptual Model _

e 3.0 Constituents of Concern and Remedial Action Objectives
e 4.0 Guidance Documents Considered ‘
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* 5.0 Soil

e 6.0 Soil Vapor

¢ 7.0 Indoor Air

e 8.0 Groundwater
* 9.0 Summary

1.2  Objectives

The objectives of this report are to provide the RAOs and site-specific cleanup goals
(SSCGs) that will be used in the RAP for the Site. Specifically, this report will address
the following requirements of the CAO:

o Evaluate iﬁlpacts to shallow soils as defined in the CAO as soils from 0-10
feet below ground surface (bgs)2 (CAO Section 3);

o Consider listed guidelines and Policies in the development of cleanup goals
(CAO Section 3.c.ILi);

e Address groundwater cleanup goals considering the Basin Plan, State Board
Resolution No. 68-16 and State Board Resolution No. 92-49 (CAO Sections

e Develop site—speciﬁc cleanup levels for residential (i.e., unrestricted) land use
(CAO Section 3.¢.IIT) and for construction/utility worker exposures.

1.3 Previous Response Actions

URS Corporation (URS) and Geosyntec Consultants (Geosyntec) are conducting an
environmental characterization at the Site on behalf of SOPUS, as requested in the
Regional Board’s Section 13267 letter dated May 8, 2008. As part of the
characterization, investigations that have been conducted at the Site include (i} Site-
wide assessment of soil, soil vapor, and groundwater in roadways and an adjacent rail
right-of-way and (ii) property-specific investigations at individual residential properties
that have included assessment of soil, sub-slab soil vapor, and indoor air and methane
screening.

% Impacts to shallow soils for residential properties and public rights of way will be addressed in this
report.
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Results of these investigations have detected the presence of a number of petroleum-
related and some non-petroleum-related constituents. Total petroleum hydrocarbons
(TPH) quantified as gasoline-range organics (TPHg), diesel-range organics (TPHd), and
motor oil-range organics (TPHmo) have been detected in Site soils and groundwater. A
number of volatile organic compounds (VOCs), including compounds associated with
petroleum hydrocarbons (e.g., benzene, toluene, ethylbenzene, xylenes [BTEX],
trimethylbenzenes and other substituted aromatic compounds), and non-petroleum-
related VOCs, including the chlorinated solvents trichloroethene (TCE) and
tetrachloroethene (PCE) and related breakdown products, have been detected in Site
soils, groundwater, soil vapor, and indoor/outdoor air. In addition, polycyclic aromatic
hydrocarbons (PAHs), including naphthalene and benzo(a)pyrene, have been detected
in site soils associated with hydrocarbon-impacts. Various metals including arsenic
have been detected in site soils and groundwater. '

For each of the property-specific evaluations, a Human Health Screening Risk
Evaluation (HHSRE) was conducted to provide a preliminary evaluation of potential
human health risks associated with chemicals detected at the property. These were
based on the analytical results of the soil, sub-slab soil vapor and indoor air samples
collected to date and conservative screening levels. The HHSREs were conducted in
accordance with the approved HHSRE Work Plan (Geosyntec, 2009) and addendum
(Geosyntec, 2010b). In conjunction with the HHSRE Workplan, a Data Evaluation and
Decision Matrix was developed (Geosyntec, 2010a). The purpose of the matrix was to
. identify potential follow-up interim response actions that may be performed upon
. evaluation of Phase II Site Characterization of soil, sub-slab soil vapor and indoor air
analytical data and HHSRE screening results. The screening level concentrations that
were used in the HHSRE are consistent with the California Environmental Protection
Agency (Cal-EPA), Office of Environmental Health Hazard Assessment (OEHHA) and
United States Environmental Protection Agency (USEPA) screening levels. Screening
levels are based on general assumptions and are useful to gain a general understanding
of potential issues with the Site. The presence of a chemical at concentrations in excess of
a screening level does not indicate that adverse impacts to human health are occurring or
will occur but suggests that further evaluation of potential human health concerns is
warranted. A full Human Health Risk Assessment (HHRA) will be conducted to further
evaluate potential health risks once the site characterization work is complete.

Based on the findings of the Phase II investigations, potential follow-up interim
response actions were identified. The interim response actions that could be used at the
Site were documented in the Interim Remediation Action Plan (IRAP, URS, 2009a).
Through December 31, 2012, the number of properties that have been evaluated for
potential interim response actions based on the matrix criteria and the IRAP are:
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* 265 properties for soil,
* 2062 properties for sub-slab soil vapor, and
* 190 properties for indoor air.

Interim response actions are documented in the Phase II Interim and Follow-up Reports
prepared for each property that has been evaluated. To date, over 550 HHSREs have
been prepared and submitted to the Regional Board in the Phase II Interim and Follow-
up Reports. The Regional Board has concurred with HHSRE findings presented in
these reports for Site-related COCs. Interim response actions were further evaluated at
21 properties and reported in the Evaluation of Interim Institutional and/or Engineering
Control Reports submitted to the Regional Board.

As stated previously, a full HHRA will be conducted once the Phase II Site
Characterization work is complete. The HHRA will incorporate the SSCGs developed
in this report and will be used to guide final response actions for impacted media at the
Site. It is anticipated that the HHRA will be included in the RAP.
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2.0  SITE CONCEPTUAL MODEL

This section summarizes and updates the Site Conceptual Model (SCM), which was
included as an appendix to the Plume Delineation Report (PDR) (URS, 2010a). The
objectives of the SCM were to summarize the Site understanding related to: (i) -
identification of potential constituents of concern (COCs); (ii) sources of COCs and
potential release mechanisms; and (iii) potential fate and transport of Site COCs,
including identification of exposure pathways and receptors for the COCs. The
information in this section has been updated to incorporate new data and understanding
of the site obtained through site investigations conducted subsequent to the September
2010 date of the PDR.

2.1 Potential Sources and Potential Constituents of Concern

Historically, petrolenm-related operations were associated with the Site. Crude oil was
stored in three concrete-lined earthen reservoirs from 1924 to about 1966. Bunker oil, a
very viscous residaum from refining of lighter-end hydrocarbons, was apparently also
stored at the Site. Some records also refer to the storage of other heavy intermediate
refinery streams. Due to the nature of former crude oil storage operations at the Site,
and the cil production and former industrial operations in the surrounding area, a
number of sources may have contributed to the contaminants that have been detected at
and around the Site. Detailed information about potential sources was included in
Section 4.0 of the SCM (URS, 2010a), as summarized below.

The historic onsite petroleum storage reservoirs are considered to have been a source of
petroleum releases to Site soils. The reservoirs are believed to have had reinforced
concrete-lined earthen floors and slopes with wood frame roofs supported by wooden
posts and/or concrete pedestals, and were surrounded by earthen levees averaging 20
feet in height. The site was sold by Shell to a developer, who drained and demolished
the reservoirs in the mid-late 1960s. Where concrete from the reservoirs was not
removed, records indicate that following the removal of residual hydrecarbons
remaining in the reservoirs by the residential developer, the developer’s contractors cut
trenches into the reservoir bases so that the reservoirs would not pond water and
adversely affect drainage/infiltration for the subsequent residential development on the
Site. Concrete from the reservoir sides was then reportedly placed by the developer’s
contractors into the base of the reservoirs, and seil from the surrounding levees was
subsequently graded, watered and compacted in place, spreading any existing petroleum
impacts around the site.
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In addition to the reservoirs, other potential sources include former pipelines, an onsite
oil pump house, various offsite operations by others at surrounding facilities (including
refining operations, refined hydrocarbon storage, industrial chemicals processing, and
chemical milling operations), offsite oil wells owned and operated by others, dry
cleaners, atmospheric depositions, and, likely to a smaller extent, various residential
activities.

Compounds associated with crude or bunker oil, include TPH, and TPH-related
compounds such as certain- volatile organic compounds (VOCs) (primarily BTEX -
benzene, toluene, ethylbenzene and xylene), polycyclic aromatic hydrocarbons (PAHs)
and possibly metals. Potential COCs were identified by reviewing the historical and
current uses associated with the Site and were selected based on their likelihood of
being associated with the petroleum storage facility operating in the 1924 to 1966 time
frame. Consideration was also given as to whether COCs may alse have been
introduced from non-Site-related potential sources and residential land-use activities.
Section 5.0 of the SCM (URS, 2010a) contains detailed information about sources for
each potential COC. Only COCs related to the previous operation of the Site as a
crude/bunker oil storage facility are considered as Site-related COCs. The remaining
COCs are considered non-Site-related COCs. The remainder of this section discusses
key potential COCs as follows:

s TPH;
s  VOCs;

Semi-volatile organic compounds (SVOCs) including PAHs;

Metals; and
Methane.

In addition to the above constituents, polychlorinated biphenyls (PCBs), pesticides and
fuel oxygenates were considered. PCBs and pesticides have not been detected in Site
soils and are not considered COCs. The oxygenate tert-butyl alcohol (TBA) has been
detected in Site groundwater; however as discussed below, TBA was not used before
the 1970’s and is considered a non-Site-related COC.

2.1.1 Taotal Petroleum Hydrocarbons

The specific source of the crude oil stored in the reservoirs is not known. Crude oilis a
complex mixture of various petroleum. hydrocarbon compounds. TPH concentrations
are often reported in general hydrocarbon chain ranges corresponding to gasoline,
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diesel, and motor oil. If the TPH from crude or bunker oil is present at sufficiently high
concentration it will occur as a non-aqueous phase liquid (NAPL) which typically has
lower density than water and is often referred to as “light NAPL” or LNAPL. LNAPL
has been detected at the Site. As an example, an LNAPL sample collected and analyzed
from Site monitoring well (MW-3) characterized the LNAPL as a relatively
unweathered crude oil likely produced from the Monterey Formation, a common oil-
producing geologic formation found throughout southern California.

Borings completed during Site characterization found evidence of petroleum releases at
the Site. Elevated TPH and other indicators of petroleum releases were found:
(1) beneath the footprint of the former reservoirs (below their bases, but primarily along
the perimeter), in the area near the presumed joint between the reservoir bases and the
reservoir sidewalls; (2) within the fill material above the base level of the former
reservoirs (the source of these impacts appears to be from the developer’s reuse of
petroleum-impacted fill from other portions of the Site such as berm areas), and (3) in
areas outside the footprints of the former reservoirs. The source(s) of impacts outside
the former reservoirs are potentially from a combination of sources, including the
developer’s grading activities, possible former onsite or offsite pipelines, offsite
sources, and shallow soil sources associated with residential activities.

2.1.2 Volatile Organic Compounds

Volatile organic compounds (VOCs) are light molecular weight hydrocarbons which
have low boiling points and therefore evaporate readily. Some VOCs occur naturally in
the environment, others only as a result of manmade activities, and some have both
origins. Only VOCs associated with crude oil such as aromatic and aliphatic
hydrocarbons are considered Site-related COCs. In addition to a crude oil source, these
compounds miay also have been released to the Site though accidental releases of
gasoline or other refined petroleum products following residential development.

Site-related VOCs: The most prevalent VOCs associated with crude oil include
aromatic compounds such as BTEX and aliphatic compounds such as the alkanes
(hexane, heptane ctc.). They can impact soil or volatilize from the liquid or sorbed
phase to impact soil vapor. For example, BTEX could volatilize from LNAPL and
migrate through soil as a soil vapor to an enclosed space or enter a building through
vapor intrusion.

Non-Site-related Chlorinated VOCs: Chlorinated VOCs include hydrocarbon
compounds that contain chlorine atoms and are typically used as solvents (such as
tetrachloroethene [PCE] and trichloroethene [TCE]). Although these compounds have
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been detected at the Site, they are not considered Site-related COCs because no
evidence has been found that chlorinated solvents were used at the Site. Their presence
at the Site is likely related to other sources including offsite sources such as the adjacent
former Turco Products/Purex facility (Turco) where they are an identified COC (see
below); the former Oil Transport Company, Inc. (OTC), which is now the location of
the Monterey Pines community directly west of the Former Kast Property, dry cleaner
facilities, which most commonly use PCE; or possibly residential chemical product use,
USEPA is currently conducting an investigation regarding the presence of chlorinated
VOCs in areas near the Site. A description of Turco and OTC is as follows:

Jurco: Activities associated with Turco’s former operations, included the
processing of industrial chemicals and chemical milling operations associated with
aircraft and milling production which resulted in the contamination of soil and
groundwater with VOCs. Contamination is greatest in the areas formerly used for
chemical and hazardous waste storage, handling and treatment. A summary of
results for Turco’s soil and groundwater investigations indicated that volatile
compounds, including benzene, toluene and chlorinated VOCs were detected in the
groundwater (ERM, 2010}, Soil, soil vapor and groundwater samples were also
collected in the Carousel Tract residential area east of the former Turco facility as
part of Turco’s investigation. Hydrocarbons, including benzene, toluene, xylenes,
and ethylbenzene, and chlorinated solvents were detected (ERM, 2010 and
Leymaster, 2010). In an April 2008 Fact Sheet for the former Turco facility, DTSC
also associated the detected VOCs within the soil vapor with past Turco operations
(Cal-EPA DTSC, 2008). The results of these investigations led to further
investigations at the Former Kast Property.

Former OTC Facility:  OTC operated a trucking firm from 1953 to 1996
specializing in the transportation of crude cil and asphalt (Cal-EPA DTSC, 2009a).
The OTC site was used for truck parking and maintenance. The OTC site included
one active oil well, above ground and underground fuel and water storage tanks, a
clarifier, garage and mechanic shops and truck wash down areas (PIC
Environmental Services, 1996). In 1997, Blue Jay Partners constructed a
residential subdivision called Monterey Pines on the OTC site. Prior to
construction operations, seven underground storage tanks (USTs) used to store
gasoline, diesel and waste oil and associated piping and dispensing islands were
excavated and removed from the site. A brick lined sump and concrete clarifier
were also removed. Soil sampling during the UST and clarifier removal indicated
TPH, BTEX, TCE and PCE impacts in soil (PIC Environmental Services, 1995).
DTSC (2009a) reported that during construction of the residential subdivision
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contaminated soils were consolidated under the roads of the new subdivision. As
part of the environmental investigation and plume delineation for the Former Kast
Propetty, URS documented elevated concentrations of chlorinated VOCs beneath
Monterey and Carmel Drives (URS, 2010a). At this time DTSC does not believe
the chlorinated VOC plume beneath the current Monterey Pines Development is
associated with the Former Kast Property (USEPA, 2012a). The EPA in
cooperation with DTSC and the RWQCB is conducting an environmental
investigation to further delineate chlorinated VOCs contamination beneath
Monterey Pines.

Trihalomethanes (THMSs) are another group of VOCs detected at the Site, which can be
present from residential activities. Common THMs include bromomethane, chloroform,
bromodichloromethane, dibromochloromethane, and bromoform. These have all been
detected in Site soils and soil vapor. Their presence at the Site is most likely related to
irrigation of yards and landscaping or leaking water lines and other housechold water
.use, as THMs are found in the domestic water supply from the California Water Service
Company which provides water to the area. THMs are used for water
treatment/purification (California Water, 2008/2009). Although these compounds are
present at the Site, they are not considered Site-related COCs.

Additionally, some VOCs that have been detected at the Site are often found in
common household preducts that are generally perceived as safe by the average
consumer. For example, 1,4-dichlorobenzene is a compound that is commonly detected
in homes due to its presence in commonly used household products, including air
fresheners, mothballs and toilet deodorizer blocks (ATSDR, 2006). Other common
household products that contain these VOCs include paint degreasers and removers,
adhesives and adhesive removers, and auto products including brake cleaners,
carburetor cleaners, degreasers, and lubricants. Although typical releases are expected
to be small, some of these compounds may have been released through resident
activities. A list of commonly detected chemicals present on some of the residential
properties as well as some known household preducts that contain these chemicals was
provided in the SCM (URS, 2010a).

Non-Site-related Oxygenated VOCs: TBA has been detected in groundwater beneath
the Site. TBA is a fuel oxygenate additive and is also a breakdown product of methyl-
tert butyl ether (MTBE). TBA and MTBE were both used as gasoline additives in the
mid-1980s and 1990s. Although this compound has been detected in Site groundwater,
it is considered a non-Site-related COC because its use post-dates the Site use as a crude
oil storage facility. The presence of TBA at the Site is likely related to other sources

SBO484SSCG Report_22-Feb-2013.docx 9 2/22/2013



Geosyntec®

consultants

including offsite sources such as the adjacent former Turco site (discussed above) and
the Fletcher Oil and Refining Company Site located 1,500 feet west of the Site, just east
of the intersection of Main and Lomita Blvd. Leymaster Environmental Consulting
(2009) indicated that the Fletcher site was used to refine and store petroleum products
including crude oil, light distillates such as gasoline, naphtha, and intermediate and
heavier distillates such as diesel and asphalt. The refinery was in operation from 1939
10 1992. TBA was detected in groundwater at both the Turco and Fletcher Refinery
sites. Available information indicates that TBA in groundwater was detected as high as
high as 850 pg/L at the Turco site (Leymaster Environmental Consulting, 2010} and
800 pg/L at the Fletcher Refinery site (Leymaster Environmental Consulting, 2012).

Residential Activities: Various activities, including lawn care, hobbies and crafts, auto
repair, and home maintenance such as painting, which are not related to historical Site
activities, may have resulted in release of and subsequent detections of chemicals in
soil, soil vapor, or indoor air, Although it is unlikely that a large volume of a
contaminant would be released to the ground surface by resident activities, localized
impacts could be noticeable in surface soils or in indoor air.

In summary, with respect to VOCs, only TPH-related VOCs are considered related to
historical Site activities. Chlorinated VOCs, though present at the site, are not
considered Site-related, because their presence is not consistent with previous operation
of the site as a crude and bunker oil storage facility. Chlorinated VOCs are believed to
be present at the site as a result of either offsite sources (e.g., Turco or OTC) and/or
residential activities (e.g., trihalomethanes, 1,4-dichlorobenzene).

2.1.3 Semi-volatile Organic Compounds (SVOCs)

SVOCs are organic compounds which have a beiling point higher than water, but may
volatilize when exposed to temperatures above room temperature. SVOCs vary widely
in their chemical structures. Forms include, but are not limited to, PAHs, phthalates,
and phenols. Certain SVOCs can be associated with crude oil, petroleum, and/or
produced through combustion. Because of their association with crude oil, select
SVOCs are considered Site-related COCs.

PAHs are composed of two or more aromatic hydrocarbon rings bound in a lattice
formation. They are commonly found in crude oil, tar, coal, and residues from former
manufactured gas plant sites. PAHs are also commonly produced as a by-product of
burning fossil fuels (in power plants or vehicle emissions) or biomass fuels (like wood),
or as residues from brush or forest fires. While PAHs may have been introduced
historically from the crude oil storage operations at the Site, there are other natural and
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anthropogenic sources that may also be sources of PAHs detected at the Site. In
addition to their derivation from the burning of organic materials, PAHs are widely
distributed throughout modern urban areas in near-surface soils as a result of
atmospheric deposition. As a result, PAHs are found in almost all urban and rural
surface soils. PAHs are generally found at higher ambient concentrations in urban
areas, near heavily traveled roadways, arcas that have been occupied/established for an
extended period of time, and areas downwind of urbanized areas (Cal-EPA DTSC,
2009b; Environ, 2002). The PAHs that have beer most regularly detected at the Site
include pyrene, phenanthrene, chrysene, benzo(a)anthracene, fluoranthene, 2-
methylnaphthalene,  naphthalene,  benzo(a)pyrene,  benzo(b){luorathene  and
benzo(g,h,i)perylene. Chrysene, benzo(a)anthracene, benzo(a)pyrene and
benzo(b)fluorathene are in a group of PAHs that are associated with carcinogenic
effects and are commonly evaluated together as the carcinogenic PAHs (cPAHSs).

2.14 Metals

Metals may be found in crude oil in trace amounts, but are also naturally occurring in
southern California soils or are present due to anthropogenic sources.  Site
investigations indicated the limited, localized presence of arsenic and lead in soils at
concentrations above their respective California Human Health Screening Level
(CHHSL, Cal-EPA OEHHA, 2005) or regional background values. The sources of
these metals are not known. Metals that are consistent with background concentrations
or below CHHSLs (Cal-EPA OEHHA, 2005) are not considered Site-related.

Lead is known to be deposited in urban areas through atmospheric deposition, which
was most significant historically prior to the widespread phase out of leaded gasolines
in the late 1970s. Other potential sources of lead include lead-based paint, which may
have been used during the crude oil storage operation and on residences before the use
of lead-based paint was restricted in 1978.

Arsenic has been used in the past as a pesticide/rodenticide agent, and as a wood
preservative. It is not known to have been specifically used at the Site. However, it is
possible it was used during the crude oil storage period, the residential period, or both.
Arsenic is also known to occur naturally in soils and groundwater at concentrations
exceeding risk-based screening levels. '

Several metals exceed the California Maximum Contaminant Level (MCL) in
groundwater. These wmetals are arsenic, thallium, mercury, and antimony. Additional
discussion of these metals is presented in Section 8.
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‘2.1.5 Methane

Methane has been detected in soil vapor samples collected at the Site. Based on the
characterization work completed, methane is present primarily as the by-product of
anaerobic biological degradation of crude oil compounds in the soils beneath the Site
(biogenic methane), and as a result of leaking natural gas utility lines, which were found
at several of the residential properties.

Although petroleum hydrocarbons in the subsurface have likely fermented to produce
methane at depth, such methane is generally not present in the shallow subsurface and is
generally not present in residences or enclosed areas of the Site at levels that pose a
hazard., In one instance to date, methane believed to be attributable to fermentation of
petroleum hydrocarbons was detected at a concentration above the interim action level
in a sub-slab probe beneath a garage; however, methane was not detected above the
interim action level in other sub-slab soil vapor probes located at this property and no
methane exceedances were found during the indoor air screening and sampling
conducted at this property. The detection at this location is anomalous in that it
represents the only detection of petroleum hydrocarbon-related methane out of 812 sub-
slab soil vapor locations sampled through December 31, 2012. Although methane has
been detected in a few instances during indoor air screening with hand-held
instruments, in each of those cases the source was determined to be leaking natural gas
lines or connections to a stove, a clothes dryer, a furnace, and a fireplace. In none of
these instances was the methane linked to subsurface hydrocarbon impacts.

Typically, methane generated at depth migrates very slowly through soils because it is
not under significant pressure. Transport is primarily through diffusion, and methane
moving upward from depth is typically biologically degraded and/or significantly
attenuated in the aerobic shallow soils before it reaches the surface. This bio-
attenuation in vadose zone is evident in the soil vapor data collected at the site that has
been reported in the Interim and Follow-up Phase Il Reports and the quarterly soil vapor
monitoring reports (URS, 2013b). These natural mechanisms explain the lack of
elevated methane levels in the sub-slab so1l vapor samples and in indoor air within the
residences that have been tested.

2.1.6 Summary of Potential COCs

The SCM identifies a range of constituents that are potential COCs. These are divided
into Site-related COCs (i.e., COCs considered to be potentially related to the previous
operation of a crude/bunker oil storage facility) and non-Site-related COCs (e.g., COCs
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related to offsite activities or site activities following Site redevelopment and COCs
representative of background conditions). Potential Site-related COCs include:

s TPH;

¢ TPH-related VOCs;

e TPH-related SVOCs (ilicluding PAHSs);
e  Metals — ( lead and arsenic); and

e Methane.

Non-Site-related COCs include:

e Chlorinated VOCs;
¢ THMs; and
¢ Metals present in soil or groundwater at background levels.

Further discussion of COCs is provided in Section 3.0, Additionally, the RAP will
propose what corrective actions, if any, are warranted for the different COCs identified
in this report.

2.2  Fate and Transport

Crude oil was released to the Site from the former crude oil storage operations. It is
assumed that one release mechanism was through leakage of the crude oil storage
reservoirs (primarily in the area where the side walls and floors were joined). Also, site
grading for residential development appears to have redistributed impacted soils,
particularly in the areas overlying the former reservoirs and outside the reservoir
boundaries. There may also have been releases from former onsite pipelines, in
adjacent streets and rights-of-way, and releases from adjacent oil production and
industrial facilities owned and operated. by others, and oil field operations (oil wells)
owned and operated by others.

COCs released to soils during the crude oil storage operation presumably migrated
downward through soils in the LNAPL phase. If sufficient volume existed (i.¢., through
significant leakage over a long period of time), crude oil containing the associated
COCs would have migrated downward through the soil profile as LNAPL to the
groundwater table. LNAPL has been detected at the groundwater table at MW-3 near -
the former location of a sidewall and floor joint of the central storage reservoir.

Petroleum VOCs, PAHs, and metals detected at the Site may be related to crude oil;
however, some may be from other sources. For example, their origin at the Site may be
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through other mechanisms such as atmospheric deposition or a combination of Site
releases and atmospheric deposition as well as occurring naturally. The presence of
secondary sources may complicate the pattern of detections in environmental media and
therefore interpretation of transport pathways.

Once COCs enter the soil, they may migrate or have been redistributed via one or more
of the following mechanisms:

Construction Activities: The demolition, grading and home construction activities,
_particularly Site grading by Lomita Development Company and its contractors, appear
to have redistributed some petreleum containing soils at the Site, especially in surface
soils (approximately the upper 10 feet). Available historical records do not indicate the
source of fill placed at the Site by the developer. Such fill may have been derived from
the Site itself (e.g. the berms that formed the reservoirs). Redistribution of petroleum
containing soil during grading by the developer is the most likely explanation for
detections of petroleum hydrocarbons in the soils at the Site present above the elevation
of the former reservoir bases.

LNAPL Migration: If sufficient driving force was present, LNAPL (crude oil) could
migrate directly through the soil column, For example, the presence of LNAPL in Site
monitoring well (MW-3) indicates that LNAPL migrated downward from near-surface
release(s) to groundwater at this location.

Leaching: COCs may also have partitioned out of residual crude oil released to Site
soils and into infiltrating water (via leaching) from rainfall or Site irrigation water that
eventually came in contact with the crude oil in the subsurface. COCs most subject to
leaching include VOCs, certain SVOCs, and to a much lesser degree PAHs and metals.
Infiltrating water could have potentially carried these compounds downward through
the soil column and eventually into groundwater.

It is expected that the VOCs and other COCs originally present in the vadose zone will
be further reduced over time through degradation/leaching processes.

Groundwater Transport: COCs that reach groundwater would then be subject to
transport with moving groundwater. Shallow groundwater at the Site currently flows
" northeastward. The vertical gradient at the Site between the shallow water table aquifer
and the underlying Gage aquifer is slightly downward or ‘slightly upward depending
upon the area of the Site (URS, 2013¢c). COCs are expected to migrate at rates much
less than the actual flow of groundwater, as concentrations will attenuate through
adsorption to soil particles, dilution, biodegradation, and other mechanisms.
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Volatilization: - Some VOCs associated with crude oil, including BTEX and
naphthalene, may have partitioned from crude oil into the vapor phase (soil
vapor). These compounds have the potential to migrate through the Site soils and
potentially impact residences through the vapor infrusion pathway. BTEX and
naphthalene have been detected in soil and soil vapor samples collected throughout the
Site, but their vapor migration is expected to be limited because they are very
susceptible to aerobic degradation by bacteria. Aerobic conditions in shallow soils at
the Site have been observed through the soil vapor monitoring that has been completed
to date. The presence of BTEX in soil vapor at the Site is believed to be related to
proximity of source soils and lower oxygen levels at depth that limit the potential for
biodegradation away from the ground surface.

Degradation: As with most organic materials, crude oil is subject to biological
degradation. A significant by-product of anaerobic biodegradation of crude oil is
methane, which is present in the subsurface at the Site. As biological degradation
proceeds, the volume of crude oil is decreased. Methane has the potential to migrate
through the soil profile and impact residences through the vapor intrusion pathway.
However, methane rapidly degrades biologically in the presence of sufficient bacteria
and oxygen (Ririe and Sweeney, 1995; Eklund, 2010). It is likely that significant
degradation of methane occurs in near-surface (several feet) soils at the Site where
oxygen is more plentiful than deeper zones (URS, 2013b). It is important to note that
degradation of other petroleum compounds such as benzene also likely occurs in the
near-surface soils at the Site,

Plant Uptake: Plant uptake of chemicals is coentrolled by the physical chemical
properties of the chemical, the environmental conditions, and the plant species.
Lipophilicity and volatility are the two major parameters that dictate a chemical’s
potential for plant uptake. Hydrophilic and non-volatile organic compounds can enter
plants by root uptake and be translocated to the aboveground parts of the plants through
the transpiration stream; while lipophilic and volatile organic compounds enter plants
mainly through air deposition.

For the COCs related to crude oil, PAHs and BTEX, evidence suggests that the soil-
root-above ground plant or fruit pathway plays an insignificant role in their uptake. For
PAHs, a number of studies suggest that air deposition is the inajor pathway for plants’
uptake of PAHs (Edwards, 1983; Nakajima, et al., 1995; Kipopoulou, et al, 1999;
Wilcke, 2000, Li, et al., 2010}, Li, et al, (2010} investigated PAH distribution in water,
sediment, soil, and plants and no correlation was found between PAH concentrations in
soils and plants, suggesting that plants accumulate PAHs mainly through air deposition
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and not through translocation from the soil to the plant. Kaliszova et al. (2010)
summarizes that “plant root PAH uptake was observed in some species, but the
available data snggest that it does not represent a significant public health risk, even in
heavily polluted soils”. In addition, green plants may naturally produce benzo(a)pyrene
(New Zealand Ministry for the Environment, 2011). Consistent with the literature, Cal-
EPA OEHHA does not require evaluation of the soil to root uptake pathway for PAH
compounds (Cal-EPA OEHHA, 2012). For BTEX, either rapid endophytic degradation
in the rhizosphere or volatilization to the atmosphere would occur, preventing effective
uptake by plant roots. Volatile contaminants have a low potential to accumulate by root
uptake because they quickly escape to air (Trapp and Legind, 2011).

2.3 Potential Human Health Exposure

Potential human exposure to Site COCs is partly dependent on the type of chemicals
that are present and the respective exposure media. For VOCs detected in soil,
exposure may occur via direct contact to soil (dermal contact or incidental ingestion) as
well as indirect exposure from vapors migrating from the subsurface into indoor or
outdoor air. For non-volatile chemicals such as metals and most SVOCs and PAHs,
direct human contact exposures should be considered as well as inhalation of
particulates. In addition, the potential for exposure is dependent on the locations at
which impacts are identified. For example, reasonable maximum exposure assumptions
are considered for near-surface (0-2 feet bgs) or uncovered soils, which are more readily
available for human contact. Conversely, infrequent exposures are expected for
subsurface soils (greater than 2-10 feet bgs) or soils covered by impermeable media
such as a building foundation, driveway, or hard-scape patio). Consequently, this report
evaluates cleanup goals for more-likely contacted surface soils and infrequently
contacted subsurface soils separately. '
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The following receptors and exposure pathways are considered relevant for the Site:

Receptor Population

Exposure Medium

Potentially Complete
Exposure Pathway

Onsite Resident

Shallow Surface Soil
(0-2 fect bgs)

o Incidental Ingestion
® Derinal Contact
e Outdoor Air Inhalation

Shallow Subsurface
Soil
(>2-10 feet bgs)

* Infrequent Incidental Ingestion.
® Infrequent Dermal Contact
® Quidoor Air Inhalation

® Vapor Inhalation in Indoor Air

Construction and Utility
Maintenance Worker

(0-10 feet bgs)

| Soil Vapor via Vapor Intrusion
Indoor Air e Inhalation in Indoor Air
: * Incidental Ingestion
Shallow Soil

® Dermal Contact
e Outdoor Air Inhalation

Soil Vapor

® Vapor Inhalation in Outdoor Air
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3.0 CONSTITUENTS OF CONCERN AND REMEDIAL ACTION
OBJECTIVES '

As a first step to developing cleanup goals for the Site, the COCs and Remedial Action
Objectives (RAOs) must be established. As discussed in the National Oil and
Hazardous Substances Pollution Centingency Plan (NCP) (40 CFR 300) (which is
incorporated into the California Hazardous Substances Account Act (HSAA) by
reference), RAOs describe in general terms what a remedial action should accomplish
in order to be protective of human health and the environment. RAOs are narrative
statements that specify the chemicals and environmental media of concern, the potential
exposure pathways to be addressed by remedial actions, and the receptors to be
protected.  According to USEPA (USEPA, 1988), “RAOs for protecting human
receptors should express both a contaminant level and an exposure route, rather than
contaminant levels alone, because protectiveness may be achieved by reducing
exposure (such as capping an area, limiting access, or providing an alternate water
supply) as well as by reducing contaminant levels.” The RAOs are used to help develop
specific response actions for each media in the remedial action process.

This section presents the COCs and RAOs for the Site. In Sections 5 through 8, the
RAOs are discussed in the context of each media to identify Site-specific Cleanup
Goals (SSCGs) for the Site,

3.1 Constituents of Concern

HHSRE have been conducted for the majority of properties at the Site to evaluate the
analytical results of soil and sub-slab soil vapor samples collected at the property. The
HHSRE is a preliminary, conservative evaluation of potential human health risks
associated with all detected organic chemicals (whether or not they are Site-related
- COCs). The results of the HHSRE have been used to evaluate whether interim action is
warranted as data are being collected and processed in advance of a full HHRA that is
planned when data collection is complete. The results of a full HHRA will be used to
focus further evaluations in the RAP on those media and constituents that pose the
majority of potential risk. The Site-specific clean-up goals presented in this report will
be used in the full HHRA and have been developed for both Site-related and non-Site-
related COCs. Recommendations for future corrective actions for COCs will be
presented in the RAP for the site and will consider the SCM, the results of the
upcoming HHRA, and the pilot test results. The evaluation in the RAP may identify
COCs that do not require corrective action based on their source (e.g., natural or
- anthropogenic background, offsite source, or current onsite sources [such as THMs]) or
other considerations such as exposure potential and feasibility.
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COC screening was conducted using risk-based screening levels (RBSLs) that were
calculated assuming potential residential exposures to COCs in soil and soil vapor as a
part of the HHSRE process and presented in the approved HHSRE Work Plan
(Geosyntec, 2009). The RBSLs address the exposure pathways presented in the SCM
in Section 2 and represent the chemical concentrations in the relevant environmental
media that would be consistent with a target risk level for the current land use under
conservative (i.e., protective) exposure conditions. For the carcinogenic PAHs and
metals, a background comparison value was used along with the calculated RBSLs for
COC selection in this repott.

In the first step of COC selection, a list of detected chemicals in each media was
identified. Tables 1 through 4 present the prevalence and range of concentrations of all
. chemicals that were detected at least once in secil, soil vapor, indoor air and
groundwater, respectively across the Site.

To identify COCs for the media, the maximum concentration was compared to one-
tenth of its respective RBSL. If the maximum concentration was greater than one-tenth
of the RBSL it was selected as a COC for the Site. One-tenth of the RBSL (i.e. 1 x107
for carcinogenic effects and 0.1 for noncancer effects) was used as a conservative
adjustment to screen chemicals for further analysis and to address potential cumulative
effects. In addition to the RBSL screen, background concentrations for metals and
carcinogenic PAHs (cPAHs as benzo(a)pyrene equivalents) were considered.

Tables 5 and 6 present the COCs that have been identified for soil and soil vapor to be
carried forward into the RAP, COCs for groundwater are presented in Section 8.0.

3.2 Remedial Action Objectives

For the Kast Site, medium-specific RAOs have been developed based on Site
investigations completed to date. Based on these medium-specific RAOs, numerical
SSCGs for the COCs for the Site, where applicable, have been developed to achieve the
RAOQ for a given medium. It is anticipated that the mediom-specific RAOs and SSCGs
along with the analysis with respect to Applicable or Relevant and Appropriate
Reqtﬁrelﬁents (ARARs) will be presented and used in the RAP for the Site to identify
the final response actions for each media.

Various demarcations of acceptable risk have been established by regulatory agencies,
The NCP (40 CFR 300) indicates that lifetime incremental cancer risks posed by a site

should not exceed a range of one in one million (1 x10") to one hundred in one million
(1x10* and noncarcinogenic chemicals should not be present at levels expected to
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cause adverse health effects (i.e., a Hazard Quotient [HQ] greater than 1). In addition,
other relevant guidance (7he Role of the Baseline Risk Assessment in Superfund Remedy
Selection Decisions, USEPA, 1991¢) states that sites posing a cumulative cancer risk of
less than 10 and hazard indices less than wnity (1) for noncancer endpoints are
generally not considered to pose a significant risk warranting remediation. The
California Hazardous Substances Account Act (HSAA) incorporates the NCP by
reference, and thus also incorporates the acceptable risk range set forth in the NCP. In
California, the Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition
65) regulates chemical exposures to the general population and is based on an
acceptable risk level of 1x10”. The California Department of Toxic Substances Control
(DTSC) considers the 1x10° risk level as the generally accepted point of departure for
risk management decisions for unrestricted land use. Cumulative cancer risks in the
range of 10%10 107 may therefore be considered to be acceptable, with cancer risks less
than 10 considered de minimis. '

The following RAOs are proposed for the Site based on the above and site-specific
considerations:

- Prevent human exposures to concéntrations of Site-related COCs in soil, soil
vapor and indoor air such that total lifetime incremental carcinogenic risks are
within the NCP risk range of 10 to 10™* and non-cancer hazard indices are
less than | or concentrations are below background whichever is higher.
Potential human exposures include onsite residents and construction and
utility maintenance workers,

» Prevent fire/explosion risks in indoor air and/or enclosed spaces (e.g., utility
vaults) due to the generation of methane from the anaerobic biodegradation of
petroleum hydrocarbons in soils,

* Remove LNAPL to the extent practicable and where a significant reduction in
current and future risk to groundwater will result, and

e Maintain a stable or decreasing plume of Site-related COCs in groundwater
beneath the Site.

The RAOs are addressed for each specific media in Sections 5 through 8.
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GUIDANCE DOCUMENTS AND POLICIES CONSIDERED

Per the CAQ, the following guidance documents and Policies were considered in
establishing SSCGs for the Site:

LARWQCB Interim Site Assessment and Cleanup Guidebook, (LARWQCB,
1996)

USEPA Regional Screening Levels (Formerly Preliminary Remediation
Goals) (USEPA, 2012b)

Use of Human Health Screening Levels (CHHSLS) in Evaluation of
Contaminated Properties (Cal-EPA DTSC, 2005a)

TPHCWG Series (TPHCWG, 1997a,b, 1998a,b, 1999)

Characterizing Risks Posed by Petroleum Contaminated Sites:
Implementation of MADEP VPH/EPH Approach (MADEP, 2002)

Updated Petroleum Hydrocarbon Fraction Toxicity Values for the
VPH/EPH/APH Methodology (MADEP, 2003)

Air-Phase Petroleum Hydrocarbons (APH) Final (MADEP, 2009)
Advisory-Active Soil Gas Investigations (Cal-EPA DTSC, 2012)

Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to
Indoor Air (Cal-EPA DTSC, 2011)

Risk Assessment Guidance for Superfund (RAGS) Part A-F

USEPA User’s Guide for Evaluating Subsurface Vapor Intrusion into
Buildings (2004) :

USPEA Suppleméntal Guidance for Developing Soil Screening Levels
(2002b)

USEPA Supplemental Guidance for Comparing Background and Chemical
Concentrations in Soil for CERCLA Sites, (2002a);
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* Cal-EPA Selecting Inorganic Constituents as Chemicals of Potential Concern
at Risk Assessments at Hazardous Wastes Sites and Permitted Facilities (Cal-
EPA DTSC, 1997)

* Cal-EPA use of the Northern and Southern California Polynuclear Aromatic
Hydrocarbons (PAH) Studies in the Manufactured Gas Plant Site Cleanup
Process, (Cal-EPA DTSC, 2009b)

 Califonia’s Maximum Contaminant Levels (MCLs), Notification Levels
(NLs), or Archived Action Levels (AALSs) for drinking water as established
by the California Department of Public Health '

* State Water Resources Control Board’s “Antidegradation Policy” (State Board
Resolution No. 68-16)

. The‘Regional Board’s Basin Plan

e Policies and Procedures for Investigation and Cleanup and Abatement of
Discharges Under Water Code Section 13304 (State Board Resoclution
No. 92-49)

References for these guidance documents and policies are included in Section 10.
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5.0 SOIL

The RAOs for scil are to prevent human exposures to Site-related COCs: (i) to
concentrations that are above background levels; or (ii) to concentrations above the
NCP risk management range and target hazard level (i.e., incremental lifetime cancer
risk of 10 to 10 or non-cancer hazard index less than 1). For derivation of individual
chemical SSCGs, a lifetime incremental cancer risk of 10" was used for residential land
use and a lifetime incremental cancer risk of 107 was used for construction and utility
worker exposures consistent with the NCP risk management range and common
practice within the State of California. A target hazard quotient (HQ) of 1 was used for
noncarcinogens.

Because background concentrations for some COCs detected in soil exceed risk-based
levels, an evaluation of background concentrations is a critical factor in identifying
clean up goals. Details of the background concentration evaluation are provided in
Appendix A. '

As of December 31, 2012, soil sampling has been conducted at 265 residential
properties. In addition, soil sampling has been conducted in the streets within the Site.
Soil sampling has included collection of soil samples within the 0-10 foot bgs range to
assess potential exposures to shallow socils as defined in the CAQO. The site
investigations have detected soil impacts by primarily petroleum-related constituents.
Petroleum related constituents detected in over 50% of the samples include TPHd and
TPHmo, the PAHs pyrene, phenanthrene, chrysene, benzo(a)anthracene, fluoranthene,
2-methylnaphthalene, benzo(a)pyrene, benzo(g,h,i)perylene, benzo(b)fluoranthene, and
the VOCs naphthalene and benzene. Of these, chrysene, benzo(a)anthracene,
benzo(a)pyrene, benzo(g,h,i)perylene, and benzo(b)fluoranthene are considered cPAHs.
In addition, metals have been detected in soils with arsenic and lead detected at
concentrations above background.

To evaluate potential exposures to these constituents in soil, an HHSRE was conducted
for each property where soil sampling was completed and results included in the Interim
and Follow-up Residential Sampling reports. Potential exposures were initially
evaluated for a depth interval of 0-2 feet bgs corresponding to the depth interval where
there is a higher potential for residential exposure during recreational activities,
landscaping and yard maintenance. In addition, the full depth interval of 0-10 feet bgs
was evaluated to address the more unlikely scenario that deep soils contact would occur
during a major renovation project (e.g., pool installation or underground utility work).
Because the Site is completely developed this deep soil exposure scenario is considered
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unlikely for residents. However, exposures to these deeper soils could occur during
construction or vtility maintenance work at the Site.

The soil cleanup goal approach has been developed for onsite residents and construction
and utility maintenance workers considering these factors and is discussed in meore
detail in the following subsections.

As presented in Section 3, the Site-related COCs consist of the petroleum hydrocarbon
derived constituents, and some metals. Metals that are consistent with background
concentrations or below CHHSLs (Cal-EPA OEHHA, 2005) are not considered Site-
related. In addition, other chemical have been detected in Site soils that are not
considered Site-related COCs. Typically, soil samples were collected at a minimum of
6 locations per property in accessible areas at a four depths (0.5, 2, 5 and 10 feet bgs).
Samples were collected: at alternate depths if impacts were observed or if refusal was
met due to subsurface obstructions preventing collection of the deeper samples. Over
10,000 soil samples have been collected as of December 31, 2012 and the results have
been compared to risk based screening levels in the HHSREs submitted to the Regional
Board. The Regional Board and OEHHA concurred with the HHSRE findings
presented in these reports for Site-related COCs. The Site-related and non-Site-related
COCs are presented below. The soil results for the primary Site-related COCs cPAHs
(as defined by benzo(a)pyrene equivalents) and TPH-diesel and TPH-motor oil are
summarized on Figures 2 through 4.

Site-related Soil COCs

1,2, 4-Trimethylbenzene ' Chrysene
1,3,5-Trimethylbenzene Dibenz(a,h)anthracene
1-Methylhaphthalene Ethylbenzene
2-Methylnaphthalene Indeno(1,2,3-c,d)pyrene
Arsenic Lead

Benzene Naphthalene -
Benzo(a)anthracene Pyrene

Benzo(a)pyrene TPH as Diesel
Benzo{b)fluoranthene | TPH as Gasoline
Benzo{k)fluoranthene TPH as Motor Oil

Non-Site-related Soil COCs

1,1,2,2-Tetrachloroethane Chromium VI
1,2,3-Trichloropropane Cobalt
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Non-Site-related Soil COCs

1,2-Dichloropropane
1,4-Dichlorobenzene
2,4-Dinitrotoluene
Antimony

Bis{2-Fthylhexyl) Phthalate

Bromodichloromethane
Bromomethane
Cadmium

Copper
Methylene Chloride

Tetrachloroethene

Thallium
Trichloroethene
Vanadium
Vinyl Chloride
Zinc

Once the COCs and potentially exposed populations are identified, the complete
exposure pathways by which the individuals may contact chemicals must be
determined. A complete exposure pathway requires a source and mechanism of
chemical release, a point of potential human contact within the impacted medium, and
an exposure route (e.g., ingestion) at the contact point. These source-pathway-receptor
relationships provide the basis for the quantitative exposure assessment, '

The following table summarizes the exposure pathways that are relevant for potential
residential exposures and potential construction and wutility maintenance worker

exposures at the Site,

Receptor Population

Sample Medium

Potentially Complete Exposure
Pathway

s  Surface Soil

® Incidental Ingestion

{0-2 ft bgs) * Dermal Contact
Onsite Resident e QOutdoor Inhalation
Child and Adult . .
( an ult) . ghz.alllow Subsurface e Infrequent Incidental Ingestion

oi
{>2-10 feet bgs) ®  Infrequent D crunal (‘jontact
* Outdoor Air Inhalation

Onsite * guf'lface and Subsurface e Incidental Ingestion
Construction/Utility N e Dermal Contact

Maintenance Worker

(0-10 fi bgs)

s  Qutdoor Inhalation

5.1 Residential Receptor

The SSCGs for the residential scenario are based on surface soil (0-2 feet bgs) and
subsurface soil (>2-10 feet bgs) exposure assumptions. Surface soils are considered for
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more typical residential exposures whereas subsurface soils are considered for
infrequent contact because the likelihood of a resident contacting soils at deeper depths
is extremely low given the developed nature of the Site and typical residential activities
where exposure to soil could occur (i.e., recreational activities, lawn care, landscaping).

SSCGs were developed considering the exposure pathways identified above using the
same methodology and approach presented in the RWQCB and OEHHA-approved
HHSRE Work Plan and addenda. In addition, SSCGs were developed considering
background conditions (considering both natural and non-site-related anthropogenic
sources) for metals and PAHs. The consideration of background concentrations is
important in risk assessment and remedial planning as it is infeasible to cleanup to
lower concentrations than background :

Metals may be associated with petroleum hydrocarbons, but are also naturally occurring
in the environment. According to DTSC (Cal-EPA DTSC 2009¢) for naturally
occurring materials such as metals, an evaluation of background concentrations is
important to evaluate whether the metals concentrations at the Site are consistent with
naturally occurring or ambient levels in the area, and whether they should be included
in the risk assessment. If concentrations of a metal are within background, the metal is
not considered a COC and is not evaluated further. For each metal, an Upper Tolerance
Limit (UTL) has been developed based on local background (Appendix A). These
values will be used to determine if a metal is above background and should be
considered further. For arsenic, the DTSC background concentration for southern
California sites of 12 mg/kg (Cal-EPA DTSC, 2007) or a more detailed statistical
evaluation will be used for this Site as presented in Appendix A. For lead, the
California Human Health Screening Level (CHHSL) of 80 mg/kg will be used for
surface soil for residential land-use.

In addition to metals, polycyclic aromatic hydrocarbons (PAHs) can be naturally
occurring or present at ambient levels not associated with former site activities. A
background dataset and methodology has been developed that can be used to evaluate
the presence of PAHs in soil (Cal-EPA DTSC, 2009c). Consistent with agency-
approved risk assessment practice in California, the DTSC-developed background
concentration of 0.9 mg/kg benzo(a)pyrene equivalents (Bap-eq) (see Appendix A) will
be used to evaluate cP AHs results.

Table 7 presents the. SSCGs for the Site-related COCs using the target risk levels of 1¢°°
and a target hazard quotient of 1 for residential land use. Appendix A presents. the
methodology that was used to derive the SSCGs.
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Because of the developed nature of the Site and the lack of exposure potential to soil
under hardscape and at depth, SSCGs are calculated separately for surface soil
(uncovered soils from 0-2 feet bgs) and subsurface soil (>2-10 feet bgs). Residential
reasonable maximum exposure (RME) assumptions that are equivalent to frequent
exposure frequency (i.e., 350 days per year) are used to calculate SSCGs for surface
soils (e.g., uncovered soils from 0-2 feet bgs) within the residential property areas. This
is consistent with the focus on exposure potential stated in USEPA for conducting
feasibility studies [USEPA, 1988] “RAOs for protecting human receptors should
express both a contaminant level and an exposure route, rather than contaminant levels
alone, because protectiveness may be achieved by reducing exposure (such as capping

" an area, limiting access, or providing an alternate water supply) as well as by reducing
contaminant levels.” The application of cleanup levels to surface soils (0-2 feet bgs) is
considered protective and would meet the RAO for the Site. However, to address the
unlikely infrequent exposure to subsurface soils (>2-10 feet bgs), SSCGs have been
developed assuming a Jower frequency of exposures (See Appendix A) based on an
exposure frequency of 4 days per year assuming a resident may want to dig deeper than
2 feet to plant a tree as part of gardening.” It is anticipated that a Soil Management Plan
will be prepared either as a part of, or subsequent to, the RAP that will provide the
detailed approach to preventing residential exposure to subsurface soils impacted by
Site COCs.

The chemical-specific SSCGs will be used with the 95 Upper Confidence Limit
(95UCL) chemical concentrations calculated for each property and depth interval being
evaluated to estimate chemical-specific risks and noncancer hazards. Cumulative
estimates of cancer risk and noncancer hazard will be caleulated by summing the
chemical-specific estimates. In addition, for metals and cPAHs, a comparison to
background will be conducted as discussed in Appendix A.

5.2 Construction Worker

The soil cleanup goals for the construction and utility maintenance worker scenario are
based on soil data results from 0-10 feet bgs. This is considered an interval where
exposure is more likely should utility maintenance work be required at the Site.

* The exposure frequency of 4 days per year is based 1/10" of the USEPA recommended event
frequency of 40 events per year for an adult resident gardening outdoors on a more routine basis
{USEPA, 1997).
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Soil cleanup goals were developed considering the expostire pathways identified above
using the same methodology and approach presented in the HHSRE Work plan and
addendum (Geosyntec, 2009, 2010b) modified to account for the different exposure
assumptions used for construction workers in risk assessment. In addition, because
utility workers may need to conduct subsurface utility repair or maintenance, the
potential exists for worker exposure within a trench. So this exposure scenario was also
included and the methodology is presented in Appendix A,

Soil cleanup goals were developed considering background conditions (considering
both natural and non- site-related anthropogenic sources) for metals and PAHs as
discussed for residential cleanup goals. As mentioned earlier, the consideration of
background concentrations is important in risk assessment and remedial planning as it is
infeasible to cleanup to lower concentrations than background.

Table 8 presents the cleanup goals for the Site-related COCs using the target risk levels
of 107 and a target hazard quotient of 1 for construction and utility maintenance worker
exposures as presented in Section 3. Appendix A presents the methodology that was
used to derive the cleanup goals.

Existing utilities are present at the Site in areas that are currently both uncovered and
covered. Therefore, repair or maintenance may be required in both covered and
uncovered soils at the Site. While it is unlikely that utility repair will be conducted to
maximum depths of 10 feet bgs, this depth interval was included to address that
potential. A Soil Management Plan will be prepared either as a part of, or subsequent
to, the RAP that will provide the detailed approach to preventing unacceptable -
construction and utility worker exposure to Site-related COCs.

The chemical-specific SSCGs will be used with the 95 Upper Confidence Limit
(95UCL) chemical concentrations calculated for each property and depth interval being
evaluated to estimate chemical-specific risks and noncancer hazards. Data collected in
the streets will be evaluated separately in a similar manner. Cumulative estimates of
cancer risk and noncancer hazard will be calculated by summing the chemical-specific
estimates. In addition, for metals and cPAHs, a comparison to background will be
conducted as discussed in Appendix A.
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6.0 - SOIL VAPOR

The RAOs for soil vapor are to prevent human exposures to Site-related COCs: (i) to
concentrations that are above background levels; or (ii) to concentrations above the
NCP risk management range and target hazard level (i.e., cancer risk of 10 to 10" or
non-cancer hazard index less than 1). Additionally, the RAOs for methane in soil vapor
are to prevent fire/explosion risks in indoor air and/or enclosed spaces (e.g., utility
vaulis) due to the generation of methane from the anaerobic biodegradation of
petroleum hydrocarbons in soils.

Soil vapor cleanup goals for residential and construction worker scenarios are presented
in the sections below.

6.1 Residential Receptor

Soil vapor cleanup goals for VOCs and methane are presented for the residential
scenario. The soil vapor cleanup goals for the residential scenario are based on the
sub-slab soil vapor sample analytical results and a multiple-lines-of-evidence vapor
intrusion pathway analysis (Appendix B), Soil vapor samples collected at depth are not
considered in the residential receptor analysis. For VOCs, the vapor intrusion exposure
pathway is evaluated. Fire and explosion risks are considered for methane.

6.1.1 VOCs

The sub-slab soil vapor data were used to evaluate the vapor intrusion pathway for
potential exposure to residents at the Site. As of December 31, 2012, sub-slab soil
vapor samples have been collected at 262 properties, Typicaily, sub-slab soil vapor
samples were collected at three locations, and multiple sampling events have been
~ conducted at many properties. Through December 31, 2012, over 1,500 sub-slab soil
vapor samples have been collected, and the results have compared to risk-based
screening levels in the HHSREs. The sub-slab soil vapor results for the two primary
sub-slab soil vapor COCs, benzene and naphthalene, are summarized on Figures 5 and 6
and the screening results for COCs that exceed the RBSLS for properties where indoor
air samples have been collected are summarized below:

# Properties

# Properties
Number |4 4 pove " With A With
cOcC of Properties Sinsl .
Samples RBSL Sampled ingle Multiple
Exceedance | Exceedances
1,2,4-Trichlorobenzene 1524 1 262 1 0
1,2,4-Trimethylbenzene 1524 2 262 2 0
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# Properties | # Properties
Number # Above # \ Wifh A ngth
CcOocC of Properties . .
Samples RBSI. Sampled Single Multiple
Exceedance | Exceedances

1,2-Dichloroethane 1524 1 262 1 0
1,3,5-Trimethylbenzene 1524 1 262 1 0
1,3-Butadiene 1524 1 262 1 0
1,4-Dichlorobenzene 1524 1 262 ' 1 0
1,4-Dioxane 1524 10 262 10 0
Benzene 1524 78 262 42 16
Bromodichloromethane 1524 24 262 17 .3
Carbon Tetrachloride 1524 6 262 6 0
Chloroform 1524 66 262 28 14
Dibromochloromethane 1524 6 262 2 2
Ethylbenzene 1524 6 262 4 1
Methylene Chloride 1524 5 262 1 1
Naphthalene 1524 56 262 36 9
Tetrachloroethene 1524 51 262 15 12
Trichloroethene 1524 3 262 1 1
Vinyl Chloride 1524 1 262 1 0

As shown above and on Figures 5 and 6, exceedances of screening levels from the
HHSRE Work Plan for benzene and naphthalenc are infrequent, and when an
exceedance at a property is identified, this is often a result of a single soil vapor sample
and is not representative of the bulk of the sub-slab data collected at a property. Note
that the sub-slab soil vapor sampling has been conducted throughout the Phase II
investigation; consequently, potential variability in the concentrations due to seasonal or
other effects has been evaluated through this sampling program. Because the
exceedances of sub-slab soil vapor screening levels at a specific property frequently are
not reproducible, corrective action decisions based on the maximum concentration at
that property will likely lead to implementation of mitigation or remedial measures that
do not result in a reduction of risk. Consequently, an assessment of background
contributions to indoor air and data consistency has been conducted to evaluate soil

vapor SSCGs.

A multiple-lines-of-evidence evaluation of the vapor intrusion pathway at the Site based
on sub-slab soil vapor and indoor air data has been conducted (Appendix B). This
evaluation included a multiple linear regression analysis of the sub-slab soil vapor,
indoor air, garage air, and outdoor air data at the 190 properties where indoor air
sampling has been conducted as of December 31, 2012. Based on the multiple linear
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regression analysis results, it is concluded that contributions from sub-slab seil vapor
concentrations to indoor air are not statistically different from zero. In other words,
sub-slab soil vapor concentrations do not explain the variability in .indoor air
concentrations, and vapor intrusion is not affecting indoor air quality at the Site.
Further, the vapor intrusion analysis shows that indoor air concentrations are
representative of background conditions (see Section 7.0). Additionally, an empirical
vapor intrusion attenuation factor cannot be calculated for the Site, because indoor air
concentrations are reflective of background concentrations, and there is no statistically
significant relationship between the sub-slab soil vapor and indoer air concentrations.

Consequently, the SSCGs for sub-slab soil vapor at the site are based on levels that will
not exceed background concentrations in indeor air®. Because indoor air background
concentrations are dependent on household activities, it-is not appropriate to present
numerical sub-slab soil vapor cleanup levels based on indoor air background
concentrations. Instead, a vapor intrusion assessment will be made on a property-
specific basis to assess whether the sub-slab data result in indoor air concentrations
above background. As a result, SSCGs for VOCs in seil vapor and sub-slab soil vapor
are based on meeting the RAOs (indoor air concentrations are below background) and
numerical values are not proposed.

0.1.2 Methane

Methane screening has been conducted in indoor structures on the Site and utility
vaults, storm drains, and sewer manholes at and surrounding the Site. The screening
assessments have not identified methane concentrations in enclosed spaces that indicate
a potential safety risk. Additionally, 1,182 sub-slab seil vapor samples have been
collected -at 262 properties at the Site and analyzed for methane. Methane
concenirations above the interim action levels of 0.1% and 0.5% resulting from
biodegradation of residual petroleum hydrocarbons have been identified at one location
at one property”; however, no methane exceedances were found during the indoor air
screening and sampling conducted at this property. Engineering controls to mitigate the
potential risks due to methane detected at this location have been installed.

" For vapor intrusion evaluations, background is defined as sources that are not due to sub-surface
impacts (e.g., contributions due to outdoor air or indoor sources). More details on characterization of
background in indoor air are provided in Appendix B.

% Sub-slab soil vapor methane concentrations exceeding interim action levels have been identifled at 5
additional properties, but the source of methane at these locations was determined to be due to leaking
natural gas lines and not due to the peiroleum hydrocarbon impacts at the Site.
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Proposed SSCGs for methane are the same as those presented in the Data Evaluation
and Decision Matrix (Geosyntee, 2010a). These SSCGs are consistent with DTSC
guidance for addressing methane detected at school sites (Cal-EPA DTSC, 2005b).

Methane Level Response
>10%LEL (> 5,000 ppmv) Evaluate Engineering Controls
Soil vapor pressure > 13.9 in H,O _
> 2% - 10%LEL (> 1,000 — 5,000 Perform follow-up sampling and evaluate
pPpmv) engineering controls
Soil vapor pressure > 2.8 in 1,0

6.2 Construction and Utility Maintenance Worker Receptor

The conceptual exposure scenario for the construction and utility maintenance worker
receptor is the same as that considered for soils — exposure to volatiles during
excavation. The volatilization factor for soil vapor to a trench was calculated using the
same relationships as those used for soil, with an additional factor to relate soil and soil
vapor source concentrations. Worker exposure due to the dermal and ingestion
pathways was not considered in the soil vapor source term (Appendix A). For
derivation of individual chemical SSCGs, a lifetime incremental cancer risk of 107 was
used for construction and utility worker exposures consistent with the NCP risk.
management range and common practice within the State of California. A target hazard
quotient (HQ) of 1 was used for noncarcinogens. Table 9 presents the SSCGs for VOCs
in soil vapor. Potential safety concerns associated with methane detected at the site are
addressed by occupational safety and health laws.

The chemical-specific SSCGs will be used with the 95UCL chemical concentrations
calculated for each property being evaluated to estimate chemical-specific risks and
noncancer hazards. Data collected in the streets will be evaluated separately in a similar
manner. Cumulative estimates of cancer risk and noncancer hazard will be calculated
by summing the chemical-specific estimates.
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7.0  INDOOR AIR

The RAOs for indoor air are to prevent human exposures io Site-related COCs: (i) to
concentrations that do not exceed background levels; or, (ii) to levels within the NCP
risk management range (i.e., cancer risk of 10 to 10* or non-cancer hazard index less
than 1). Because background concentrations for some COCs detected in indoor air
exceed risk-based levels, an evaluation of background concentrations is a critical factor
in identifying clean up goals. Details of the background concentration evaluation and
statistical evaluation of the vapor intrusion pathway at the Site are provided in
Appendix B.

There are a variety of background sources that can contribute to concentrations of
petroleum compounds in indoor air. These sources include outdoor air, indoor product
use and activities, residential building materials (i.e. paint, carpet, vinyl flooring, etc.),
materials brought into the home (e.g., dry cleaned clothing), and sources within attached
garages. Outdoor impacts can migrate into indoor areas when doors and/or windows
are open. Impacts from attached garages can migrate into indoor areas as a result of
poor seals between the garage and the residential living spaces (CARB, 2005).
Concentrations of VOCs in indoor air are often associated with indoor product use,
occupant activities (e.g., hobbies, smoking), and building materials (Van Winkle and
Scheff, 2001). Typical sources of these background impacts include environmental
tobacco smoke from cigareties and cigars, gasoline- or diesel-powered equipment,
paints, glues, solvents, cleaners, and natural gas. Table 10 surnmarizes potential
‘background sources and concentrations of VOCs detected in indoor air.

Consideration of houschold activities and indoor sources of VOCs is a critical factor in
the background analysis, because indoor air background concentrations are greater than
outdoor air concentrations (Van Winkle and Scheff, 2001; Hodgson and Levin, 2003;
Sexton ¢t al., 2004; CARB, 2005). On average, indoor concentrations were one (Jia and
Batterman, 2010) to five (CARB, 2005) orders of magnitude higher than measured
~outdoor concentrations. This trend is likely due to two primary factors including indoor
sources (as discussed above) and lower indoor ventilation compared to outdoor
dispersion (Sexton et al.,, 2004). Studies have also shown that background levels in
indoor air are building-specific due to household use and occupant activities (Van
Winkle and Scheff, 2001; CARB, 2005).

As of December 31, 2012, air sampling has been conducted at 190 residential properties
at the Site to evaluate the vapor intrusion pathway. The air sampling conducted at the
residential propertios consists of indoor, outdoor, and garage air sampling to evaluate
indoor air quality and potential background contributions due to outdoor air and
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materials present in the garages which are frequently attached to the living area of the
residence. Additionally, a chemical inventory is performed to assist in the assessment
of the background contribution due to household product use.

As discussed in Appendix B, the outdoor air concentrations measured at the Site were
compared to the literature values for studies conducted in the region (SCAQMD, 2008;
DRI, 2009). A comparison of the two data sets is shown on Figure 7. The box and
whisker plot for each chemical shows the outdoor air concentration distributions for
cleven compounds reported in the regional studies. The box in these figures shows the
interquartile range (i.e., 25™ 1o 75% percentile) and the bar in the middle of the box is
the median value. The whiskers of the plots show the 10™ and 90" percentile
concentrations, and outlier results are plotted to illustrate the range of detected
concentrations. The colored symbols on this plot show the ranges of mean and
maximum outdoor air concentrations reported in the regional studies (SCAQMI, 2008;
DRI, 2009). Open and closed symbels show the lower and upper end of the ranges for -
these statistics, respectively. The concentrations of these constituents detected in
samples collected from the Site are within the reported background ranges. The results
of the comparison of Site data with literature background values indicates that VOCs
detected in outdoor air are reflective of background concentrations. '

Appendix B alse includes a comparison of the indoor air concentrations measured at the
Site to the literature values summarized by USEPA (USEPA, 2011). A comparison of
the two data sets is shown on Figure 8. The box and whisker plot for each chemical
shows the indoor air concentration distributions for ten compounds that were frequently
detected in the indoor air samples (detection frequencies greater than 95%). The box
and whisker plots show the same statistical information as described above for the
outdoor air data. The colored symbols on this plot show the ranges of median, 90th
percentile and maximum indoor air concentrations reported in the USEPA report
(USEPA, 2011). Open and closed symbols show the lower and upper end of the ranges
for these statistics, respectively. -

With the exception of 1,2-dichloroethane (1,2-DCA), the concentrations of these
constituents detected in samples collected from the Site are within the background range
reported by USEPA. Although 1,2-DCA was outside of the background range reported
in the USEPA study, more current studies (Doucette, et al., 2010 and Kurtz et al., 2010)
conclude that this compound has been detected in increasing frequency and higher
concentrations since 2004 (i.e., the data considered in the USEPA study [1990 - 2005]
did not reflect this more recent increase in indoor air concentrations).
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The results of the comparison of Site data with literature background values indicates
that VOCs detected in indoor air are reflective of background concentrations. As a
result, the data cannot be used to calculate an empirical vapor intrusion attenuation
factor®. Excluding data where background concentrations have a significant effect on
the indoor air concentrations has been used by USEPA in their evaluation of empirical
attenuation factors for sites across the United States (USEPA, 2012¢).

As of December 31, 2012, more than 600 indoor air samples have been collected at the
Site and the results have compared to risk-based screening levels in the HHSREs and
background concentrations. The indoor air results for benzene and naphthalene are
summarized on Figures 9 and 10. As shown in these figures, indoor air concentrations
detected at the Site are reflective of background levels. These findings were discussed
in the Interim and Follow-up Phase Il Site Characterization reports which have been
reviewed by the Regional Board and OEHHA. The regulatory agency reviews of the
Interim and Follow-up Phase II Site Characterization reports have concurred that the
VOCs detected in indoor air appear to be due to background sources.

To investigate the relationship between indoor air and sub-slab soil vapor
concentrations, multiple linear regression analysis methods (as described in Appendix
B) were applied to the Site data. The statistical analysis evaluated the relationship
between measured indoor air concentrations and (i) indoor sources, (ii) transport from
the garage air, (iii) transport from outdoor air, and (iv) sub-slab soil vapor (i.e., vapor
intrusion). Based on the multiple linear regression results, it is concluded that the
correlations for garage air to indoor air and outdoor air to indoor air are statistically
significant’. This indicates that the indoor air concentrations are related to the garage
and outdoor air concentrations. However, the statistical analysis indicates that
contributions from sub-slab soil vapor concentrations are not statistically different from
zero. In other words, sub-slab soil vapor concentrations do not explain the variability in
indoor air concentrations and the presence of indoor sources of VOCs contributes to the
variability in indoor air concentrations at the Site. The results of this vapor intrusion
pathway evaluation at the Former Kast Property indicate:

® The vapor intrusion attenuation factor is the ratio of indoor and sub-slab soil vapor concentrations for
constituents measured in both media assuming that the contributions from background sources are
inslgnificant. : '

’ Note that the outdqor air to garage air coefficient estimate for 1,2-dichloroethane Is not statistically
significant,

SBO484SSCG Report_22-Feb-2013 doox 35 2/22/2013



Geosyntec®

consultants

* Indoor air and outdeor air concentrations of VOCs detected at the properties
evaluated are indistinguishable from background and within the typical ranges
of background concentrations reported in the literature.

* The multiple linear regression analyses show that indoor air concentrations are
correlated with the garage air and outdoor air concentrations. However, indoor
air concentrations of Site-related COCs are not correlated with sub-slab soil
vapor concentrations (i.e., homes with higher indoor air concentrations are not
the properties with higher soil vapor concentrations).

¢ An empirical vapor intrusion attenuation factor cannot be calculated for this
site, because indoor air concentrations are reflective of background
concentrations and there is no statistically significant relationship between the
sub-slab soil vapor and indoor air concentrations.

Consequently, the propesed SSCGs for indoor air at the site are background
concentrations. Because background concentrations are dependent on household
activities, as well as outdoor air, it is not appropriate to present numerical background
concentrations. Instead, an assessment of background levels will be made on a
property-specific basis. As indoor air data are collected as part of each Phase II
investigation, the data will be reviewed to assess whether indoor air concentrations are
representative of background conditions. Mitigation and/or remedial action may be
required for properties where indoor air concentrations exceed background levels.
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" GROUNDWATER

81 Introduction

Cleanup goals for Site groundwater are proposed in this section.

This section contains a summary of:

Overall occurrence of groundwater at the Site.

Groundwater quality including identification of Site-related COCs exceeding
California MCLs of other relevant action level, plume configuration, and
plume stability analysis.

Proposed cleanup goals.

8.2 Groundwater Qccurrence

Groundwater beneath the Site has been extensively investigated (URS, 2010a and URS,
2011) including quarterly monitoring reports which have been prepared and submitted
to the LARWQCB since well installation. Key findings of the previous investigations
related to groundwater are as follows; -

Shallow Zene Groundwater

Uppermost (or first) groundwater occurs at variable depths of approximately
52-68 feet bgs depending on well location and timing of sampling. Uppermost
groundwater occurs within sandy deposits of the Bellflower aquitard. This
zone is referred to as the “Shallow Zone” A cross section (Figure 9)
depicting the Bellflower aquitard and underlying units is presented in URS
(2011).

There are currently 17 monitoring wells associated with the Site which are

~ used to monitor Shallow Zone groundwater on a quarterly basis (Figure 10).

Groundwater flow direction in the Shallow Zone is to the northeast (Figure 10)
with a gradient of approximately 0.002 feet/foot, which has remained
generally consistent since monitoring began.

There is no documented use of groundwater within the Shallow Zone.

As of December 2012, LNAPL was present in one well, MW-3. Active
recovery of LNAPL through pumping occurs monthly,
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Gage Aquifer

The Gage aquifer is interpreted to underlie the Site at a depth of approximately
80-90 feet bgs (Figure 9). The base of the unit is estimated to occur at a depth
of approximately 163-176 feet. The Gage aquifer is underlain by low
permeability materials which separate the Gage aquifer from the underlying
Lynwooed aquifer.

Four monitoring wells were installed in the upper portion of the Gage aquifer
which are paired spatially with four monitoring wells completed in the lower
portion of the Gage (Figures 11 and 12). These well pairs are also co-located
near Shallow Zone wells. .

In the shallow Gage wells, the gradient is northeast in the northeastern part of
the Site to east-northeast in the central to southwestern part of the Site at a
gradient of approximately 0.0016 (4™ Quarter 2012). The gradient has varied
from east-southeast to northeast over the monitoring period.

In the deeper Gage wells, the gradient is to the east-northeast at approximately
0.0017 feet per foot (4™ Quarter 2012). The gradient has varied from east-
northeast to east over the monitoring period.

The vertical gradient varies from slightly downward from the Shallow Zone to
the Upper Gage to the Lower Gage, to slightly upward in the same zones.

There is no documented use of groundwater within the Gage aquifer near the
Site. The nearest production well to the Site (CWS Well 275 located 435 fect
west of the western Site boundary) produces from the underlying Lynwood
and Silverado aquifers. The drinking water supplied to the Carousel
community by the water provider is tested according to state standards and the
regulatory agencies have stated that the water is safe to drink.

8.3 _ Grouhdwater Quality

Quarterly monitoring of both Shallow Zone and Gage wells has been conducted since
well installation (e.g., URS, 2013c). Wells are sampled quarterly for VOCs and TPH.
Additionally, the wells have been sampled for metals, SVOCs, and general mineral -
parameters, although not on a quarterly basis. Table 4 summarizes the groundwater
sampling data.

Several compounds have been detected above their respective MCL or Notification
Level (NL). A NL is a health-based advisory level established by the California
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in drinking water that lack

Maximum
Chemical MCL (pg/L) NL (ug/L) co:::ﬁ:::gon
(we/L)’
VOCsand 1,1-Dichloroethane 33
Hydro- 1,1-Dichloroethene 100
carbons 1,2,3-Trichloropropane 0.005 27
1,2—Di6h|oroethane 0.5 3.6
Benzene 650
cis-1,2-Dichloroethene 6 230
Naphthalene 17 82
tert-Butyl Alcohol (TBA) 12 250
Tetrachloroethene 5 190
trans-1,2- 10 120
Dichloroethene
Trichloroethene 5 310
Vinyl Chloride 0.5 0.91
1,4-Dichlorobenzene 11
Metals Antimony 6 24.8
and Arsenic 10 900
General  Thallium 2 4.24)
Minerals  percury 2 2.33
I[ron 300 67,000
Manganese 50 2550
Chloride 500 mg/L 3200 mg/L
Nitrate (as N) 10000 14000
Total Dissolved Solids 1000 mg/L 5620 mg/L
Specific Conductance 1600 pS/cm 7600 pS/cm

* Unless noted
J: Estimated

Note: MCLs for iron, manganese, chloride, Total Dissolved Sélids and Specific Conductance are
secondary MCLs. MCLs shown for chloride, Total Dissolved Solids and Specific Conductance are the
“Upper” Secondary MCLs.
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Of the compounds listed above, only benzene, naphthalene, and arsenic are considered
Site-related COCs in groundwater. Additional discussion of non-Site and Site-related
COCs is presented in Sections 8.3.1 and 8.3.2 below.

8.3.1 Non Site-Related COCs

Tert-Butyl Alcohol (TBA)

TBA is an oxygenate additive to gasoline. It is also a degradation product of MTBE.
Both TBA and MTBE were used in gasolines around the late 1980s. Therefore, TBA is
not a Site-related COC. TBA is widely detected in groundwater at the Site, both in
Shallow Zone and in the Gage wells. It has been detected in 11 of the 16 Shallow Zone
wells. It has also been detected in 3 of the 4 shallow Gage wells and one of the deep
Gage wells. The highest concentration is in the shallow Gage well MW-G04S located
in the northwestern portion of the Site. Its presence at the Site clearly demonstrates the
migration of impacted groundwater onto the Site from offsite sources. Nearby sites
known to be have TBA present in groundwater include the former Fletcher Oil and
Refining site located approximately 1,500 feet west of the Site just east of the
intersection of Main and Lomita Blvd and the Turco site located adjacent to the
northwest portion of the Site. These facilities are described in Section 2.1.2.

Chlorinated Compounds

The chlorinated compounds which exceed their respective MCLs in one or more Site
monitoring wells  include: 1,1-dichloroethane; 1,1-dichloroethene; cis-1,2-
dichloroethene; trans-1,2-dichloroethene; 1,2-dichloroethane; 1,4 dichlorobenzene;
tetrachloroethene; trichloroethene; and vinyl chloride. These compounds are not known
to have been used at the Site and are not Site-related COCs. Chlorinated solvent
compounds have also been detected during upgradient investigation of other sites (e.g.,
Turco, located adjacent to the northwest pottion of the Site and OTC located adjacent to
the southwest portion of the Site). The presence of these chlorinated compounds at the
Site is attributed to offsife sources and also demonstrates the migration of impacted
groundwater onto the Site froin adjacent offsite sources. The Turco and OTC sites were
previously discussed in Section 2.1.2.

1,2,3-Trichloropropane (1,2,3-TCP) has been detected in three Site monitoring wells
(Shallow Zone well MW-06 located in the northeast portion of the Site and MW-7
located west and hydraulically upgradient of the Site) and shallow Gage well (MW-
- (G028 located in the west central portion of the Site. 1,2,3-TCP is an emerging chemical
of concern with no MCL, but a relatively low NL of 5 parts per trillion. 1,2,3-TCP is
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commonly associated with agricultural soil fumigation activities or industrial solvent
use. 1,2,3-TCP is not a Site-related COC, but has been detected at the adjacent,
upgradient Turco site.

General Minerals

The general mineral quality of groundwater in nearly all Shallow Zone Site wells
exceeds State Secondary MCLs for total dissolved solids (TDS) and electrical
conductivity (Table 4)°. Chloride also exceeds the Secondary MCL in the wells with
the highest TDS. Iron and manganese exceed the Secondary MCL in nearly all wells.

The TDS quality of the underlying Gage aquifer is generally better than the Shallow
Zone quality. Elevated concentrations of TDS (and electrical conductivity) is common
in groundwater in much of the LA Basin (WRD, 2008), particularly in shallow
groundwater and near the coast where aquifers have been affected by seawater
intrusion. The elevated TDS/chloride/ iron/manganese concentrations at the Site are
regional and not related to previous Site activities prior to the late 1960s.

Nitrate exceeds the MCL in one Shallow Zone Site well (MW-01). ‘The source of the
nitrate is not known, but is not expected to be related to previous Site activities prior to
the late 1960s.

Metals

Antimony and thallium exceed the MCL in several Site wells (Table 4). In the last
monitoring event (4™ quarter 2012) antimony slightly exceeded the MCL in only one
shallow monitoring well, and thallium slightly exceeded the MCL in three shallow
monitoring wells and three' Gage wells. Thallium concentrations have been reported
above the MCL in only the 4™ quarter 2012 event and were reported as estimates
because of the low levels detected (i.e., 3-4 ug/L). Mercury also slightly exceeded the
MCL in one shallow well (MW-07 at a concentration of 2.33 pg/L) in the 4™ quarter
2012 monitoring event (Table 4).

Given that these metals are considered to be non-Site COCs in soil, and the very low
concentration and limited distribution of these trace metals in Site groundwater, they are
considered to be non-Site-related COCs in groundwater.

® Electrical Conductivity or ECis a generally related and proportional to Total Dissolved Solid
concentrations.
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8.3.2 Site-Related COCs

Site-related COCs exceeding State MCLs or NLs are benzene, naphthalene, and arsenic.
These compounds are discussed below.

8.3.2.1 Benzene

The distribution of benzene in Site groundwater is depicted on Figures 10, 11, and 12
which are based on data contained in the 4™ quarter 2012 groundwater monitoring
report (URS, 2013c). As shown on Figure 10, benzene is present beneath much of the
Site in the Shallow Zone. The highest concentration of benzene in the Shallow Zone is
in wells MW-13 and MW-14 (600 pg/L and 640 pg/L, respectively). Offsite to the
northeast (downgradient), benzene concentrations were not detected in the latest
monitoring event (URS, 2013c); however, in the past benzene was detected slightly
above the MCL in one well (Figure 10).

Concentrations of benzene attenuate markedly in the underlying Gage aquifer. Figure
11 shows recent data for the Upper Gage (URS, 2013c). Benzene concentrations in
wells MW-GO1S, - G02S, - G03S and - G04S are ND, 0.57 pg/L, 0.81 ng/L and
110 pg/L, respectively. The benzene concentration of 110 pg/L in MW-GO04S is
anomalous because the concentration is significantly higher than the overlying Shallow
Zone concentration of 091 pg/L in MW-17. Furthermore, the elevated benzene
concentrations in this Upper Gage well MW- GO4S are also associated with the highest
- TBA concentrations at the Site (190 pg/L in the 4™ quarter 2012 and up to 250 pg/L
TBA historically). As noted previously, TBA is associated with relatively recent
gasoline impacts and is unrelated to the Site operation prior to the late 1960s. The
association of the anomalous elevated benzene concentration in MW-G04S with the
elevated TBA concentration in the same well indicates that benzene impacts in this well
are attributable to refined gasolme from an offsite source and not to former Site
operations.

Benzene was not detected in samples collected in the Lower Gage aquifer with the
exception of a detection of 0.66 pg/L in MW-GO03D located in the northeast portion of
the Site (Figure 12).

As shown on Figures 10 through 12, the lateral and vertical distribution of benzene at
the Site is generally well defined. Benzene concentrations in downgradient, offsite
wells (MW-09, MW-10 and MW-11) are significantly lower than onsite wells and were
non-detect in the 4 quarter 2012. The Gage aquifer wells define the vertical benzene
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distribution with the exception of the detection in shallow Gage well MW-G04S which
is aftributed to an offsite source.

To characterize the stability of the benzene groundwater plume at the Site, a public-
domain software package Monitoring and Remediation Optimization System (MAROS
was employed to analyze the temporal trends of the plame (AFCEE, 2004). Details of
this analysis are presented in Appendix C. The results are summarized below.

* RBased on statistical analysis of the data collected to date from the 23 onsite - -
and offsite wells with dissolved phase data (upgradient offsite well not
included), benzene concentrations in each well are non-detect or have either
No Trend, or Stable or Decreasing/Probably Decreasing trends. Only two
wells display statistically increasing trends.

* Overall the MAROS analysis indicates that the dissolved benzene plume
located beneath the Site is Stable and that benzene concentrations in the “tail
area” or downgradient (off-Site) areas are decreasing.

Given these overall trends it is likely that the benzene in Site groundwater is being
attenuated through natural biodegradation processes. :

8.3.2.2 Naphthalene

Naphthalene has been identified as a Site COC (Section 2.2) and is detected in the
majority of Site wells. However, concentrations that exceed the NL of 17 pg/L have
been detected in only two wells. Naphthalene has been detected at a maximum
concentration of 82 pg/l. in well MW-13 located in the northern portion of the Site
(detected at 80 pug/L in the 4% Quarter 2012), MW-13 is the monitoring well with the
highest detected concentration of benzene at the Site. Naphthalene is also present above
the NL in well MW-14 located in the southern portion of the Site. Concentrations of
naphthalene exceeding the NL are limited to these two areas and the extent is relatively
well defined.

8.3.2.3 Arsenic

Arsenic has been detected in most of the Site monitoring wells. Arsenic concentrations
exceeding the MCL of 10 pg/L have been detected in 14 wells (MW-2, 4, 5,6, 8,12,
13, 14, 15, GO2S, G035, G-04S, GO1D, GO3D). Dissolved arsenic is relatively
elevated (above 100 pg/L) in four Shallow Zone wells located in the west central
portion of the Site: MW-05, MW-08, MW-12 and MW-15. The highest arsenic
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concentration, 900 pg/L, was reported in a sample collected from MW-08. Arsenic was
not detected in the three offsite Shallow Zone downgradient wells.

Dissolved arsenic concentrations in the deeper Gage wells are significantly lower and
are only slighily above the MCL of 10 ug/L. The highest reported arsenic concentration
in the Gage was 26.7 ug/L in MW-G048.

Although arsenic is identified as a Site COC (Section 2.2), it is likely that at least a
portion, if not a large portion, of the arsenic present in groundwater at the Site is derived
from native Site soils. Arsenic is a natural trace metal that occurs in soils, and due to
the high capacity of clay and organic materials to adsorb metals, arsenic concentrations
tend to be higher in fine-grained organic rich soils (Alloway, 1990), such as the fine-
grained portions of the Bellflower aquitard unit beneath the Site.  Arsenic can be
leached out of soils into groundwater under reducing conditions (i.e., low oxygen
conditions). Under reducing conditions iron oxides that can bind with natural arsenic
dissolve. Arsenic can then be freed and thence reduced to a more soluble and mobile
phase. The relatively high dissolved iron and manganese concentrations in many of the
Site wells are indicative of reducing conditions beneath the Site (the relatively low field
oxidation reduction potential [ORP] 'measurements in the field during sampling also
indicate reducing conditions). These reducing conditions in the Site subsurface may be
natural, but may also be enhanced by the presence of petroleum hydrocarbon
compounds that consume oxygen during biodegradation. Welch et al. (2000) indicates
that arsenic in the iron oxides of natural aquifer materials may be an important source of
dissolved arsenic at sites contaminated with VOCs.

Because arsenic is naturally soluble, dissolved arsenic is a common contaminant in
southern California groundwater. Out of all wells sampled by WRD in the West and
Central Groundwater Basins in the Los Angeles area, arsenic exceeds its MCL more
than any other constituent (WRD, 2008). WRD (2008) reports that arsenic
concentrations as high as 205 pg/L were detected in the wells they monitor.

It is known that arsenic is a regional contaminant in southern California. It is likely that
at least a portion, if not all, of the dissolved arsenic beneath the Site is derived from
natural sediments beneath the Site. Petroleum hydrocarbon impacts at the Site may
enhance the solubility of arsenic by lowering oxygen levels in the subsurface. Based on
- monitoring well data, relatively elevated arsenic concentrations are localized in the
central western portion of the Site and are attenuated in the downgradient direction.

SBO484SSCG Report_22-Feb-2013 docx 44 2/22/2013



Geosyntec®

consultants

8.4 Proposed Cleanup Goals for Groundwater

8.4.1 Site Conditions Relevant to Establishing Clean Up Goals

As described in Section 8.2, groundwater beneath the Site is impacted with various
chemicals including petroleum hydrocarbons, chlorinated hydrocarbons, metals, and
geﬁeral minerals. Of these, COCs which exceed an MCL or NL in groundwater, and
which are attributable or potentially attributable to the Site, include benzene,
naphthalene, and arsenic.

Of the Site-related COCs, benzene is the most significant because it is widespread in the
Shallow Zone groundwater and is not generally naturally occurring. Naphthalene
exceeds the NL in only two wells onsite both of which are already impacted by
benzene. As noted in Section 8.3.2.3, the source of arsenic is likely naturally
occurring (although the concentrations may be locally enhanced due to the presence of
reducing conditions due to the degradation of petroleum hydrocarbon compounds).
Given that arsenic is recognized as a regional issue in southern California groundwater,
the compound is not considered further in setting Site-specific cleanup goals.

The distribution of benzene in groundwater is generally well defined, both laterally and
vertically. The downgradient limit of the benzene plume is at or near the northeastern
property boundary. Benzene concentrations are low to non-detect in the Gage aquifer
with the exception of one well that is likely being affected by an offsite. source given the
co-located elevated concentrations of TBA. '

The benzene plume at the Site appears to be stable or declining. This is consistent with
a weathered crude oil source that is at least 45 years old. The presence of relatively low
levels of dissolved oxygen suggests the benzene plume in groundwater is degrading
through microbial activity. In addition, it is expected that the benzene source has
declined through timne and will continue to do so in the future. Crude oil present in the
vadose zone above the groundwater table has been subject to biological degradation and
leaching over a minimum 45-year period, if not much longer. It is expected that
benzene concentrations in soils will be further reduced through time by degradation
and/or leaching. The diminishing concentrations of benzene in the vadose zone are
expected to result in further declining benzene levels in groundwater in the future.

Groundwater in both the Shallow Zone and the Gage aquifer in the Site vicinity is not
used for drinking or other purposes. Because groundwater extractions from the area are
strictly controlled (the West Coast Basin is adjudicated), future use of water in the
Shallow Zone and Gage in the area is not expected to oceur.

SBO484\SSCG Report_22-Feb-2013.docx 45 | 2/22/2013



Geosyntec®

consultants

8.4.2 Proposed SSCG for Groundwater
As directed in the CAO # R4-2011-0046 (LAWRQCB, 2011):

Groundwater cleanup goals shall at a minimum achieve applicable Basin
Plan water quality objectives, including California’s MCLs or Action
Levels for drinking water as established by the California Department of
Public Health, and the State Water Resources Control Board’s (SWRCB)
“Antidegradation Policy” (SWRCB Resolution No 68-16), at a point of
compliance approved by the LARWQCB, and comply with other
applicable implementation programs in the Basin Plan.

The SWRCB’s “Antidegradation Policy, requires attainment of
background levels of water quality, or the highest level of water quality
that is reasonable in the event that background levels cannot be restored.
Cleanup levels other than background must be consistent with the
maximum benefit to the people of the State, and not unreasonably affect
present and anticipated beneficial uses of the water, and not result in
exceedence of water quality objectives in the LARWCB’s Basin Plan.

The SWRCB’s “Policies and Procedures for Investigation and Cleanup
and Abatement of Discharges Under Water Code Section 13304”
(SWRCB Resolution No. 92-49), requires cleanup to background or the
best water quality which is reasonable if background levels cannot be
achieved and sets forth criteria to consider where cleanup to background
water quality may not be reasonable.

The proposed RAOs listed in Section 3.0 relevant to groundwater are:
* Remove LNAPL to the extent practicable and where a significant reduction in
current and future risk to groundwater will result.
* Maintain a stable or decreasing plunie of Site-related COCs beneath the Site.

In the case of groundwater, it is proposed that the non-numerical SSCGs be set
consistent with the above-listed proposed RAOs. These goals are consistent with the
direction set out in the CAQ as follows:

¢ Return of the Shallow Zone and to a lesser extent the Gage aquifer to
background levels for Site-related benzene (and naphthalene) impacts is
expected to eventually occur through natural biodegradation. Although

SBO484SSCG Report_22-Feb-2013.docx 46 2/22/2013



Geosyntec®

consultants

arsenic is not considered herein in setting a cleanup goal, reduction of
petroleum hydrocarben levels through time is also expected to reduce arsenic
concentrations as groundwater conditions become less reducing.

e The length of time over which natural remediation of Site-related benzene will
oceur is-likely many tens of years or longer. No use of Site groundwater is
reasonably anticipated in the future given the overlying land use as housing
and the adjudicated nature of the groundwater basin. Thus, the people of the
State are not expected to be affected by Site-related benzene concentrations
persisting into the future at the Site, '

e Doints of compliance for monitoring benzene plume stability will be
established and presented in the RAP based on review of Site data and
approved by the LARWQCB in order to comply with the SSCG.
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9.0 SUMMARY

This report was prepared in response to Cleanup and Abatement Order (CAO) No. R4-
2011-0046 issued to SOPUS on March 11, 2011 by the Regional Board. Section 3.¢ of
the CAO orders SOPUS to “prepare a full-scale impacted soil RAP for the Site.” Asa
part of the RAP, several requirements have been set forth that address the development
of remedial action objectives (RAQOs) and cleanup goals for the Site. The CAO also
ordered that this SSCG report be prepared in advance of the RAP and submitted
concurrently with the Pilot Test Report.

As a part of SSCG development the following RAOs have been developed:

* Prevent human exposures to concentrations of Site-Related COCs in soil, soil
vapor and indoor air such that total lifetime incremental carcinogenic risks are
within the NCP risk range of 10 to 10* and non-cancer hazard indices are
less than 1 or concentrations are below background whichever is higher.
Potential human exposures include onsite residents and construction and
utility maintenance workers;

» Prevent fire/explosion risks in indoor air and/or enclosed spaces (e.g., utility
vaults) due to the generation of methane from the anaerobic biodegradation of
petroleum hydrocarbons in soils;

* Remove LNAPL to the extent practicable and where a significant reduction in
current and future risk to groundwater will result; and

* Maintain a stable or decreasing plume of Site-related COCs beneath the Site.
Media-specific SSCGs are proposed as follows:
Soil

* The SSCGs for residential exposures are chemical-specific numerical values
assuming a target incremental cancer risk of 10® and a hazard quotient of 1.
These numerical SSCGs will be applied to soils not covered by hardscape from
0-2 fect bgs.

* The SSCGs for construction and utility maintenance worker exposures are
chemical-specific numerical values asswining a target incremental cancer risk of
107 and a hazard quotient of 1. These numerical SSCGs will be applied to soils
from 0-10 feet bgs.
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Soil Vapor

» The SSCGs for residential exposures are based on the indoor air results and the
vapor intrusion evaluation. No numerical SSCGs for soil vapor are proposed.

e The SSCGs.for construction and utility maintenance worker exposures are
chemical-specific numerical values assuming a target incremental cancer risk of
107 and a hazard quotient of 1. These numerical SSCGs will be applied to soil
vapor from 0-10 feet bgs.

Indoor Air
e The SSCGs for indoor air at the site are background concentrations.
Groundwater

» Remove LNAPL to the extent practicable and where a significant reduction in
current and future risk to groundwater will result.

e Maintain a stable or decreasing plume of Site-related COCs beneath the Site.
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Table 1
Statistical Summary of Soil Matrix Data
Former Kast Property
Carson, California

matrbe | CAS Chemical il Bl v unitg | Miamum [ Maximum Detortad | Dotocted
Samples | Datects % Valug Valus
Metals
Soll 7440-36-0 Antimony 10211 1911 19 mg/kg 0.149 0.308 0.151 8.45
Soll 7440-38-2 Arsenic : 10211 10175 100 magrkg 0.398 0.398 0.398 82,9
Soil 7440-39-3 Barium 10211 10211 100 mglkg - ' - 10,9 1020
Soil 7440-41-7 Beryllum 10211 10185 100 mglkg 0.0037 0,137 0.0813 1.21
Soll 7440-43-9 Cadmium 10211 26498 26 mafkg 0.0064 0.228 0.007 9.02
Scil 7440-47-3 Chromium 10211 10211 100 mgikg - - 211 74.2
Sail CR6& Chromium, Hexavalent . 8929 1138 11 mglkg 0.0026 1.8 0.039 4.8
Soll 7440-48-4 Cabalt 10211 10211 100 mgrkg - - 1.19 3.3
8ol 7440-50-8 Copper : 1021 10211 100 mgfkg - - 1.01 1780
Soil 7439-92-1 Lead 10211 10188 100 mg/kg 0.0527 0.181 0,23 1330
Soll 7439-97-6 Mercury 10211 9807 98 mgikg 0.0013 0.00588 0.0033 1.33
Soil 7439-08-7 Molybdenum 10211 5680 56 mg/kg 0.0208 0.222 0.0286 249
Soil 7440-02-0 Micke! 10211 10211 100 mafkg - - 1.57 43.1
Sall 7782-49-2 Selenium 10211 561 £S5 mg/kg 0.175 0.43 ¢.198 8.99
Sail 7440-22-4 Silver 10211 123 1.2 . mgfkg 0017 0.1686 0.0382 3.82
sl |ra40-28-0 Thallium ~ - 10211 422 41 | mgtkg | ©.0087 0.232 0.163 adr
Seill 7440-62-2 Vanadium 10211 10211 100 mg/kg - - 416 88
Seil 7440-66-8 Zine 10211 10211 100 mgfkg - - 557 5770
PAHs
Soil. 83-328 Acenaphthene 10286 3336 32 mafkg 0.0008 48 0.0008 17
Soil 208-96-8 Acenaphthylens 10286 1947 18 mgfkg 0.0006 64 0.0008 10
Soll 120127 Anthracene 10286 3981 38 myrkg 0.0004 57 0.600562 16
Soll 56-55-3 Banzo (a) Anthracens 10286 7581 74 mgrkg 0.00085 95 0.0007 47
Sail 50-32-8 Benzp (a) Pyrene - 10286 7282 71 mgr/kg 0.00049 43 0.0005 27
Soil 205-99-2 Benzo (b) Fluoranthene 10286 6080 59 me'kg 0.00035 42 0.0005 34
Soil 191-24-2 Benzo (g,h,i} Parylena 10286 6741 66 mgikg 0.00047 45 0.00052 13
Soll 207-08-9 Benzo (k) Flucrenthene 10286 2257 22 mgiky 0.0007 65 0.0007 26
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Table 1
Statistical Summary of Soil Matrix Data
Former Kast Property
Carson, California

Matrhbx Nu.?r:l?er Chemical NU:"beT Nu:Ifbér ;:t?;:ld Unita Minén:um Maxé':um ggg‘;ﬂ: hlg:)l(:ltl;?
Samples | Detects % Value Value
Sall 218-01-8 Chrysene 10286 8213 80 mgfkg 0.00088 22 0.000862 130
Sail 53-70-3 Dibenz (a,h) Anthracene 10286 2625 28 ma/kg 0.00082 45 0.00053 34
Sail 208-44-0 Flucranthens 10286 7577 74 mglkg 0.00049 54 0.0008 78
Sail 86-73-7 Flucrene 10286 4110 40 mglkg 0.00073 53 0.00078 22
Soil 198-39-5 Indanc (1,2,3-¢,d) Pyrene 10286 3847 37 mg/kg 0.00053 49 0.00056 g
Soll 90-12-0 1-Methylnaphihalene 10284 4501 44 ma/kg 0.001 48 0.001 180
Sall 91-57-8 2-Methylnaphthalene 10288 7672 4 mafkg 0.0006 47 0.0006 280
Soil 91-20-3 Naphthalene 10292 8404 62 Hi/kg 0.23 740 0.25 82000
Sail 85-01-8 Phenanthrens 10286 8306 81 mg/kg 0.00051 58 0.00051 95
Scil 129-00-0 Pyrene 10288 8873 88 mgfkg 0.00049 2.1 0.0005 240
PCBs
Scil 12674-11-2 AROCLOR 1016 47 0 0 /Ky 10 14 - -
Sall 11104-28-2 ARQCLOR 1221 47 0 0 piikg 10 13 -- -
Sell 11141-18-5 ARCCLOR 1232 47 0 0 vkikg 10 M - -
Scll 534698-21-9 AROCLOR 1242 47 0 0 Hkikg 10 12 - -
Soil 12672-28-6 ARCCLOR 1248 47 0 0 pkikg 10 14 - -
Soll 11097-68-1 ARCCLOR 1254 47 a 0 pkfkg 10 .12 - -
Soll 11006-82-5 ARCCLOR 1260 47 0 a Hkg 11 11 - -
Soil 37324-23-5 ARCCLOR 1262 47 0 0 pkikg 10 12 - -
sSYOCS
Soil 95-95-4 2,4,6-Trichlorophenol 10286 1 0.01 mg/kg 0.0118 150 0.075 0.075
Soil 88-06-2 2,4,8-Trichlorophenal 10286 1 0.01 ma/kg - 0.0118 180 0.14 014
Sail 120-83-2 2,4-Dichicrophenol 10286 2 0.02 mg/ky 0.0118 140 0.078 0.43
Soil 105-67-8 2,4-Dimethylphenc! 10286 0 1] ma/ky 0,0118 120 - -
Soll 51-28-5 2,4-Dinitrephencl 10286 0 0 mg/ky 0.045 720 - -
Soil 121-14-2 2,4-Dinitrotoluens 10286 15 0.15 mg/kg 0.0116 150 0.081 3.4
Sail 606-20-2 2,6-Dinltrotoluene 10286 2 0.02 myfky 0.008 170 0.058 0.18
Soil 91-58-7 2-Chlorenaphthalans 10286 3 0.03 mo/kg 0.0083 97 0.18 28
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Table 1
Statistical Summary of Soil Matrix Data
Former Kast Property
Carson, California

Matrix an‘:‘fer Chemical NuronfEJEIr Nu:]fher 5’;?3'23 Units M'";“E“m M“";’;_‘”“’ :\g::g::; m’l’éﬂ"
Samples | Dstects % Value Value
Soil 95-48-7 2-Methylphenal 10286 0 0 mg/kg 0.0116 140 - -
Sail 88-74-4 2-Nitroaniline 10286 1 0.01 mg/kg 0.046 160 0.18 0.18
Soil 88-75-8 . |2-Nitrophencl . 10286 0 markg 0.0116 130 - -
Sail 91-94-1 3,3"Dichlorcbenziding 10286 0 0 matkg 0.0093 1100 - -
Sail 106-44-5 3/4-Mathyiphenol C 10284 2 0.02 mg/kg 0.0118 140 0.073 0.28
Sail 99-09-2 3-Nitrcaniine 10286 s} 0 ma/kg 0.01 160 - -
Soil 534-52-1 4,6-Dinltro-2-Methylphenol 10286 1} [ mg/kg 0.0463 1600 - -
Soil 101-58-3 4-Bromophenyl-Pheny! Ether 10286 ] 0 ma/kg 0.0067 100 - -
Soll 58-50-7 4-Chlore-3-Methylphenal 10286 1 0.01 mgfkg 0.0118 150 0.087 0.087
Sall 106-47-8 4-Chlorcanlline 10286 0 0 mgfkg 0.0118 120 - -
Sall 7005-72-3 A4-Chlorephenyl-Pheny| Ether 10236 9] 1] mafkg 0.0057 100 - -
Sall MEPH4 4-Methylpihenal {p-Cresol} 652 8 1.2 mafkg 0.079 47 0.14 0.22
Sall 100-02-7 4-Nitrophenol 10286 1 0.01 mefkg 0.0067 160 0.1 01
Soll 62-53-3 Aniline 10284 8 0.06 mglkg 0.056 110 0.083 4
Soll 103-33-3 Azcbenzens 10284 1 0.0 ma/kg 0.1 110 Q.24 0.24
Soll §2-87-5 Benziding 10285 Q 1] mafky 0.071 830 - -
Soil §5-85-0 Benzeic Acld 10285 8 0.08 malkg 0.064 780 0.12 1.5
Sail 100-51-6 Benzy| Alcohol 10285 1 0.01 my/kg 0.054 150 1.8 1.8
Sail 1119141 Bis(2-Chloroethoxy) Mathane 10288 0 0 mgkg | 0.0116 120 - -
Soil 117-81-7 Bis(2-Ethylhexyl) Phihalate 10284 323 3.1 matkg 0.039 jols} 0.083 22
Sail 85-68-7 Butyl Benzyl Phthalate . 10286 M7 1.1 markg 0.0116 100 0.026 31
Soil 132-64-9 Dibenzofuran 10288 7 010 markg 0.0073 120 0.13 1.2
Soil 84-66-2 Diethyl Phthalate 10288 512 [ ] mgrkg 0.0063 180 .08 31
Soil 13111-3 Dimethyl Phthalate 10286 748 7.3 mgikg 0.008 180 0.052 2.7
Soll 84-74-2 Di-n-Butyl Phthalate 10286 8 .10 mgfkg 0.033 96 013 0.33
Soll 117-84-0 Di-n-Octyl Phthalate 10286 5 .05 mgfky 0.0083 120 012 0.57
Soll 87-66-3 Hexachloro-1,3-Butadiene 10287 0 o] Hkikg 0.5 100000 - -
Suoll 118-74-1 Hexachlerobenzene 10286 0 0 mg/kg 0.006 100 - -
Sal T7-47-4 Hexachlorocyclopentadiens 10286 0 o} ma/kg 0.0116 700 - --
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Table 1
Statistical Summary of Soil Matrix Data
Former Kast Property
Carson, California

Matrix NLcl:r:: or Chemlcal N :fbar Nu:fher ;:t::;:L Units M‘“f)":'?"‘ Ma)grlr:um rgler:g::'er: héi)t‘:z:t';r:
Samples | Detects % Value Value
Soll 78-58-1 Isophorone . 10288 0 0 moikg 0.0083 120 - -
Sall 1319-77-3 Methyl Phenc| : 433 0 o mglkg 2.013 3.2 - -
Solt 82-765-9 N-Nlirosodimethylamine 10284 0 0 mglkyg 2.091 120 ) - -
Soil 821-64-7 N-Nitroso-di-n-propylamine 10286 1 .01 mgfkg 0.0067 120 0.14 0.14
Sall 86-30-6 N-Nitrosediphanylamine 10286 4 0.04 mg/kg 0.0073 120 0.24 5.5
Sall 87-86-5 Pantachlorophencl 10288 1] 1] mgfkg 0.0463 1300 e -
Sail . [108-95.2 Phanal 10288 2 0.02 motkg 0.0063 140 0.97 18
TPH )
Sell C19G32ALIPH | Aliphatics (C19 - C32) 2020 1635 81 mglkg 5 10 5 32000
Soll CECBALIPH Allphatics (G5 - C8) 2003 1087 55 mglkg 0.0091 0.6 0.0081 7000
Soll COC18ALIPH  |Allphatics {C¢ - C18) 2018 918 45 mafkg 5 10 5 6300
Soll C17C32AR0OM |Aromalics (C17 - C32) 2020 1525 76 markg 5 10 5 38000
Soll CBCBAROM Aromatics (C6 - C8) 2004 488 24 mg/kg 0.0002 0.02 0.0002 310
Soil - COC1BAROM  {Arcmatics (C9 -C186) 2020 1007 50 merkg 5 10 5 41000
Sail TPHC6C44 Total Petroleum Hydrocarbons {C6-C44) 12 9 75 mg/kg 4.8 4.8 350 22000
Sall 88334-30-5 TPH as Diesel 10286 7632 74 mglky 4.8 5 4.9 140000
Soil PHCG TPH as Gasollne 10286 4786 47 mglkg 0.0001 12 0.043 - $800
Soil TPHMCIL TPH as Motor Oll 10286 7873 77 mg/kg 7 7 7 320000
vCCs .
Soll 630-20-6 1,1,1.2-Tetrachlcroathane 10285 0 0 uk/kg 0.11 1500 - -
Soil 71-55-6 1,1,1-Trichlorosthane 10285 1 0.01 Hkfkg 0.1 1100 Q.86 0.86
Soil 79-34-5 1,1,2,2-Tetrachloroethane 10285 31 0.20 pkikg 0.08 1000 a1 420
Soll 79-00-5 1,1,2-Trichlgroethans . 10285 10 .10 pkikg 0.16 1100 0.23 59
Soll 75-34-3 1.1-Dichlgroethane 10285 1 Q.01 Wiikg 0.1 700 0.28 0.26
Soll 75-35-4 1,1-Dichloroethene 10285 1 0.01 Pkikg 0.081 620 0.18 18
Sall 563-58-8 1,1-Dlchloropropene : 10285 o} 0 Jkikg Q.14 980 - --
Soll 87-61-6 1,2,3-Trichlorobenzene 10285 27 0.30 ukikg 013 800 017 a40
Soil 96-18-4 1,2,3-Trichloropropane 10285 24 0.20 1kikg 0.2 25800 0.48 180
Sail 120-82-1 1,2 4-Trichlorobenzens 10292 12 0.10 Hkikg 0,12 81000 ' 017 az0
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Table 1
Statistical Summary of Soil Matrix Data
Former Kast Property
Carson, California

CAS . Number | Number Parcent Minimum | Maximum Minimum | Maximum
Matrix Number Chemical of of Cetected Units oL Dl Deteeted Detected
Samples | Detects % Value Value
Soil 95-63-6 1.2,4-Trimethylbanzens 10285 3573 35 pkfkg Q.077 89 0.089 84000
Soll 96-12-8 1,2-Dibrome-3-Chloropropane 10285 1 0.01 pkikg 0.5 16000 9.8 96
Sall 106-83-4 1.2-Dibromoethane (EDB) 10285 2 0.02 pkikg 012 2000 0.61 950
Soll 95-50-1 1.2-Dichlorobenzene 10292 18 0.20 kg 0,084 41000 0.11 330
Sell 107-06-2 1,2-Dichloroethane 10285 7 010 plskg 0.1 750 0.2 . 7.3
Scil 78-87-6 1,2-Dichloroprogane 10285 g 0.10 kikg 017 - 1200 0.31 100
Soll 108-67-8 1,3,5-Trimethylbenzene 10285 1685 17 Rkikg 0.085 510 0.078 31000
Sail 541-73-1 1,3-Dichlorobenzene 10292 4 0.04 Wkikg 0.084 41000 0.21 30
Soail 142-28-9 1,3-Dichloropropane 10285 1 .01 Kkrkg Q.12 780 © 018 0.19
Sail 106-48-7 1,4-Dichiorobenzene 10292 78 0.80 Wkikg 04 81000 0.93 440
Soil 584-20-7 2,2-Dichloropropane 10285 o] 0 ukikg 0.16 2000 - -
Sall - |78-93-3 2-Butanone (Mesthy! Ethy! Ketong) 10283 787 7.7 uk/kg 15 42000 241 3000
Soll 95-57-8 2-Chlorophenal 10286 0 0 mgiky 0.0118 140 - -
Sall 95-49-8 2-Chlorotoluene 10285 8 0.10 uik/kg 0.076 520 015 180
Soll 591-78-8 2-Hexanaone 10283 8 0.10 kg 0.3 25000 8.1 31
Soll 106-43-4 4-Chlorotclusne 10285 1 0.01 kg 0.068 460 0.27 0.27
Soil 108-10-1 4-Methyl-2-Pentancne . - 10283 26 0.30 ukfkg 0.8 9000 . 1.4 15
Soil B7-64-1 Acstene 10283 7834 7 kikg 4.6 28000 4.8 1800
Soit o |71-43-2 Benzene 10285 5402 53 Hkikg 0.095 800 01 33000
Soil 111-44-4 Bis{2-Chloroethyl) Ether 10286 0 0 mglkg Q.0116 110 - -
Soil © [108-60-1 Bis{2-Chioroisopropyl) Ether 10288 0 0 mgfkg 0.0116 120 - -
Sail 108-36-1 Bromabenzene 10285 3 003 | pkikg 0.1 930 0.41 18
Saill 74-97-5 Bromochloromethans 10283 ol 0 Hkikg 0.33 6100 - -
Soll 75-27-4 Bromedichloromethane 10285 31 0.30 pkikg 0.08 650 Q12 1300
Sail 75-25-2 Bromofarm 10285 g 0.10 pkikg 0.3 2900 0.65 140
Soll 74-83-8 Bromomethane - 10285 283 28 Hikfkg 0.5 8700 Q.69 1300
Sall 75-15-0 Carbon Disulfide 10283 5544 54 Hkfkg 0.13 780 0.13 120
Soll 56-23-5 Larbon Tetrachlorlde 10288 1 0.01 Hk/kg 0.13 1400 03 0.3
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Table 1
Statistical Summary of Soil Matrix Data
Former Kast Property
Carson, California

CAS Number | Number | Percent Minimum .| Meaximum Minimum | Maximum
Matrix Number Chamigal of of Detected | Units DL DL Detected | Detegted
Samples Detects % Value | Value
Soll 108-90-7 Chlorobenzens 10285 141 1.4 ukfkg 0.088 660 012 150
Soll 75-00-3 Chloraathane 10285 13 0.10 ukikg 0.27 1800 0.32 1.8
Sail §7-66-3 Chloroform 10285 791 7.7 uktkg Q11 760 013 1_10
Sail 74-87-3 Chleromethane 10285 64 0.60 ukikg 0.22 13000 0.28 520
Soil 156-59-2 cis+1,2-Dichloroethens 10285 15 010 pk/kg 018 - 1300 0.23 440
Sall 10061-01-6 cis-1,3-Dichloropropena 10285 0 o pkikg 0.12 810 - -
Sail 98-82-8 Cumene (Iscpropylbenzens) 10285 2643 26 pk/kg .0.078 500 0.092 18000
Soil 124-45-1 leromach\oromethane 10285 26 0.30 Rk/kg 0.08 830 0.1 6.8
Soil 74-95-3 Dibromomethane 10285 3 0.03 Hkikg 0.2 3100 0.41 50
Sell 108-20-3 Dlisopropyt Ether (DIPE) ) 10285 14 0.10 Hkikg 0.18 1100 0.2 1.4
Sail 84-17-5 Ethanel 10282 1045 10 Hkikg 37 240000 45 100000
Sall 100-41-4 Ethylbenzene 10285 2833 28 | pkkg 0.1 48 0.12 42000
Sail 637-892-3 Ethyl-t-Butyl Ether (ETBE) 10285 0 0 pkikg 0.14 860 - -
Sall 75-68-4 Freon 14 _ 10285 3 0.03 ukikg 0.1 €90 017 0.47
Sall 78131 Freon 113 : 10283 1] 0 Hkikg 017 2100 - -
Seil 75-71-8 Frean 12 10285 27 0.30 pkikg 0.13 860 0.16 17
Sail B67-72-1 Hexachloroethane 10286 1 -0.01 mg/kg 0.0087 110 6.6 8.8
Soll 75-08-2 Methylene Chioride 10285 45 0.40 pkikg 0.64 23000 1.6 2100
Sall 1834-04-4 Methyl-tert-Butyl Ethar 10285 74 0.70 pkikg 0.087 530 0.11 140
Sell 104-51-8 n-Butylbenzene 10285 2359 23 pkfkg 0.1 38 0.12 13000
Soil 98-95-3 Nitrobenzene 10288 o] 0 mglkyg Q.0116 760 -- -
Scill 95-47-6 o-Xylene 1126 1™ 9.0 Hkikg 0.088 40 0.12 15000
Soil 4330-20-7-1 pim-Xylens 1126 112 10 Hk/kg 0.15 290 0.22 34000
Soil 99-87-8 p-lscpropyltcluens 10285 3138 31 pkikg 0.076 580 0.088 12000
Soll 103-65-1 Propylbenzans 10288 1838 18 pkikg 0.14 280 018 24000
Sail 110-86-1 Pyridine 10284 0 0 mgtkg 0.082 330 - -
Scil 135-98-8 sec-Butylbenzene 10285 2733 27 Hk/kg 0.068 530 0.079 9800
Sall 100-42-5 Styrens 10285 17 0.20 Piikg 0.14 910 0.21 78
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Table 1
Statistical Summary of Seil Matrix Data
Former Kast Property
Carson, California

Matrix N:::ar Chemical Nu_r:fher Nw:fber t?:tl;c;:; Units Mi“é“:”m Ma";'l‘_"""' g:::}n::;n; NSZTQTQZ’
Samples | Detects % Value Value
Saoll 994-05-8 tert-Amyl-Methyl Ether (TAME) 10285 1] ] Hk/kg 0.086 580 - --
Sall 75-85-0 tert-Butyl Alcohol {TBA) 10285 119 1.2 ukfkg 25 68000 4.1 430
Seil 98-06-6 tert-Butyloanzens 10285 1450 14 pk/kg 0.072 550 0.086 420
Sell 127-18-4 Tetrachloroathene 10285 185 1.6 pkikg 0.1 750 Q.14 19000
Sail 108-88-3 Toluens 10285 4336 42 Hk/kg 0.008 860 0.1 57000
Soll 156-80-5 trans-1,2-Dichloroethens 10285 4 0.04 krkg 017 1100 0.53 1800
Soll 10081-02-6 trans-1,3-Dichloropropeng 10283 0 0 Hi/kg 0.16 8400 - -
Soll 79-01-8 Trichlorosthene 10285 51 0.50 pk/kg 0.12 800 015 720
Soll 108-05-4 Vinyl Acetate 10282 1 0.01 1kfkg 2.3 33000 9200 9200
Soil 75-01-4 Vinyi Chlcride 10285 15 0.10 Likskg 0.14 950 0.18 49
Soil 1330-20-7 Xylenes, Total 10251 3105 30 ukfkg 0.13 200 0.15 140000
Notes:
"--" not available

" DI " detection limit
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Table 2

Statistical Summary of Soil Vapor Data

Former Kast Property
Carson, Callfernia

1oi4

Number | Number | Percent Minimum | Maximu
Matrlx Nl‘l:r::sr Chemical of of Datacted Units Mlnén:um Maxén:um Dstactad Detectar:
Samples | Detscts % Yalue Value
Soll Vapor, Non-Sub-Slab 71-55-6 1,1,1-Trlehloroathane 164 1 0.6 ugim3 0.3 9800 6.2 8.2
Soil Vapor, Non-Sub-Slab 79-34-5 1,1,2,2-Tetrachlatoathans 164 1 0.6 ug/m3 0.84 13000 000 5000
Soil Vapor, Non-Sub-Slab 78-00-5 1,1,2-Trlchlerosthana 164 1 0.8 ug/m3 06 12000 71 71
Soil Vapor, Non-Sub-Slak 76-34-3 1,1-Dichlorgathana 164 1 0.4 Lg/m3 Q.27 7500 200 200
Soll Vapor, Mon-Sub-Slab 75-36-4 1,1-Blshlorasthene 164 1 0.8 ugfm3 0.57 7800 18 1.8
Soll Vapor, Non-Sub-Slab 120-82-1 1,2,4-Trichlorobenzens 184 0 0 ugfm3 1.8 7000 - -
Soll Vapor, Non-Sub-Slab 95-63-8 1,2 4-Trimethylbenzens 184 95 58 ‘ugima 0,48 6800 3.2 880000
Soil Vaper, Non-Sub-Slab, 106-03-4 1,2-Dibromosthene (EDB) 164 ] 0 ug/m3d 0.8 15000 - -
Solt Vapor, Non-Sub-Slab 05-50-1 1,2-Dichlorobanzena 164 [} 0 ug/m3 0.59 12000 - -
Soll Vapor, Nen-Sub-Slab 107-08-2 1,2-Dichlcroethane 164 ;] 4 ug/m3 0,48 6600 17 1700
Soll Vapor, Non-Sub-Slab 78-R7-6 1,2-Dlchlorepropana 164 0 9} ug/m3 0.44 2500 - -
Soil Vapar, Nan-Sub-Slab 108-67-8 1,3,8-Trimethybenzens 164 €1 37 ugim3 0,44 3500 3.7 450000
Soil Vapor, Non-Sub-Slab 108-99-0 1,3-Butadiene B2 1] 0 ug/m3 0,81 1000 - -
Soll Vapor, Nor-Sub-Slah 541731 1,3-Dichlorchenzene 164 0 0 ug/m3 0,52 14000 - -
Solt Vapor, Non-Sub-Slab 108-46-7 1,4-Dichlorobenzena 164 1 0.8 ug/m3 048 16000 170 170
Sall Vapor, Non-Sub-Siab 123-91-1 1,4-Dioxane B2 s] 0 ugfm3 0.87 1500 - -
Soll Vaper, Non-Sub-Slab 540-84-1 2,2 4-Trimethylpontane 82 2 2 ug/ma 0.32 560 8 14
Sall Vapor, Non-Sub-Slab 78-93-3 2-Butanone (Mathyl Ethyl Ketons) 164 B0 49 ug/m3 0.8 1600 21 180000
Soll Vapar, Not-Sub-Slab 591-78-8 2-Haxanohe 164 10 Ll ug/m3 0.55 38000 3.6 16000
Soil Vapor, Nor-Sub-Slab 107-05-1 -3-Chloropropane 82 I a ug/m3 13 3200 —- -
Soll Vapor, Kon-Sub-Slab 522-06-8 4-Ethyltaluane 164 82 60 ugim3 049 3800 1.8 440000
* [8oll Vagor, Man-Sub-Slab 108-10-1 “{4-Mbthyl-2-Pantanone E 184 | g 6 - ug/n3 0.095 11000 2.6 18
Soll Vapor, Nop-Sub-Slak B7-84-1 Acétone 164 80 49 ug/m3 0.8 3000 18" 240000
Soil Yapar, Nop-Sub-Stab BZLCL alpha-Chicroteluens 164 0 0 ug/m3 0.5 37000 - -
Soil Vapar, Mop-Sub-Slah 71-43-2 Benzene 1064 140 85 ug/ma 0.44 83 3.4 3800000
Soil Vapor, Nop-Sub-Slab 75-27-4 Bromodichloromethana 164 4 2 ug/m3 0.54 12000 2.3 12000
Soll Vapor, Non-Sub-Slab 76-25-2 Bramaform 184 [i] 0 ugim3 1.2 25000 - —
Soll Vapor, Non-Sub-Slab 74-83-9 Bromomathane 1684 1 0.8 ugfim3 0.6 6500 1.4 1.4
Soil Vapor, Mon-Sub-Slab 75-18-0 Carbon Disulfida 164 94 57 ugfm3 0.5 1200 1.4 170000
Soll Vapor, Non-Sub-Slah 56-23-5 Carban Tetrachioride 184 4] 0 ug/m3 0.48 11000 - -
Soil Vapor, Non-Sub-Slab 108-90-7 Chlerobenzens 184 1 Q.6 ug/m3 0.18 5000 £9 5.9
Soil Vapor, Non-Sub-Slab 75-00-3 Chieroethane 184 1 0.6 ug/m3 0.6 7400 B.7 6.7
Sall Vapor, Nop-Sub-Slab 57-66-3 Chloroform 184 11 7 ug/ma 0,38 8000 3.6 370
Soil Vapor, Nor-Sub-Slab 74-87-3 Chloremethana 164 14 9 ugima 03 3700 1 98
[Soll Vapaor, Non-Sub-Slab 166-59-2 cls-1,2-Dichlorcethens 164 5 3 ugim3 0.55 9500 2.7 690




Table 2

Statistical Summary of Soil Vapor Data
Former Kast Property

Carson, California

Number | Number | Percent Minimum B
Malrix- Nt?n?:er Chemlcal of of Detactad Units Mlnlijn:um Ma);l)lrum Detoctad hga)t(:r:tle":
. Samples | Detocts % Value Valus

Soil Vapor, Non-Sub-Slab 10081-01-5 cis-1,3-Dichlorapropene 164 0 0 ug/m3 0.66 11000 - -
Soll Vapor, Non-Sub-Skb 08-82-8 Cumene {lsopropylbanzana) 82 56 68 ugim3a 042 150 6.2 31000
Sail Vapor, Nan-Sub-Slab 110-82-7 Cyclohexane 82 &2 63 ugin3d 0.39 220 3.0 2700000
Soll Vapar, Nan-Sub-Slab 124-48-1 Dibramachloromethane 164 ] 0 ug/m3 0.84 17000 - -
Soil Vapor, Non-8ub-Slab 108-20-3 Diisopropyl Ether (DIPE) 82 0 0 ugfind 0.9 10000 - --
Soll Vapor, Mon-Sub-Slab 84-17-5 Ethanol 164 59 36 ugim3 1.2 2600 1.4 54000
Soil Vapor, Non-Sub-Siab 100-41-4 Ethylbenzena 164 142 87 ugim3 0.48 160 3.2 1800000
Sall Vapor, Non-Sub-Slab 837-92-3 Ethyl-4-Butyl Ether (ETBE) a2 g 0 ugim3 21 25000 - -
Soil Vapor, Non-Sub-Slab 76-80-4 Freon 11 184 3 2 ug/ma 0.36 7900 25 18
Soil Vapor, Non-Sub-Slab 78-13-1 Freon 113 1684 2 1 ugim3 - 0.67 14000 54 200
Soft Vapor, Non-Sub-Slab 78-14-2 Frecn 114 164 a Q ug/ma 08¢ 14000 - -
Soll Vaper, Nen-Sub-Slab 75-71-8 Freon 12 164 11 7 ug/im3 0.47 13000 2.3 210
Soil Vaper, Non-Sub-Slab 142-82-5 Heptans a2 24 20 ug/m3 0.35 1300 16 1000000
Soll Vaper, Non-Sut-Slab 87-68-3 Hexachlaro-1,3-Butadlens 164 3 2 ug/m3 2,2 35000 730 2000
Soil Vapor, Non-Sub-Slab 110-64-3 Hexang 82 29 35 ughm3 .28 850 3.1 1900000
Soil Vapor, Non-Sub-Slab 67-63-0 Isopropancl 164 54 33 ug/m3 0.83 as0 6.8 450000
Sail Vapor, Non-Sub-Slab 76-08-2 Methylana Chioride 164 38 22 ug/m3 0.28 12000 1.2 7300
Soll Vapar, Non-Sub-5lab 1634-04-4 Mathyl-tert-Butyt Ethar 164 18 9 ugim3 0.23 7800 1.2 2800
Soll Vapor, Non-Sub-Slab 91-20-3 Naphthalens 163 85 40 ug/m3 0.37 200000 0.5 £200
Soll Vapar, Non-Sub-Slab 85-47-8 a-Xylang 52 14 17 ugim3 G.19 1300 8.7 21000
Soll Vapor, Non-Sub-Slab 1330-20.7-1 pimeXylene 82 a4 A2 ug/ma 0.58 820 4.4 170000
Soll Vapor, Non-Sub-Sfab 10%-65-1 Propylbenzens g2 *|. 65- 87 ug/im3 0.3 180 9.5 37000
Soll Vapar, Non-Sub-Slap 100-42-5 Styrene 184 28 17 Hgm3 0,52 14000 24 5900
Soil Vapor, Non-Sub-Slab 994-05-8 lert-Amyl-Methyl Ether (TAME) 82 Q 0 ug/m3 1.2 14000 — -
Sol Vapor, Non-Sub-Slab 75-56-0 tert-Bulyl Alcohel {TBA) 82 i 7 ug/m3 12 14000 6.4 140
Sail Vapor, Non-Sub-Slab 127-18-4 Tetrachlorosthens 164 32 20 ug/m3 0.54 14000 3.7 5300
Soail Vaper, Non-Sub-Slab 108-09-g Tatrahydrofuran B2 3] 7 ugim3 0.48 7RO 3.5 12
Sail Vapor, Non-Sub-Slab 108-88-3 Toluena 1684 107 65 ug/ms3 039 710 4.8 3700000
|Sm'l Vapor, Non-Sub-Slab 166-60-5 trans-1,2-Dichloroethens 164 G 3 ug/ma Q72 13000 4.6 500
[Sall Vapor, Non-Sub-Slab 10061-02-8 trans-1,3-Dichlaropropene 164 1 0.8 ug/m3d 051 8400 8.5 85
Soil Vaper, Non-Sub-Skb 79-01-8 Trichlorosthane 164 8 5 ugima 0,66 10000 2 8600
Soll Vaper, Non-Sub-Slab 108-06-4 Vinyl Acetate 82 3 4 ug/ma 2,5 29000 2,6 51
Soll Vapor, Noh-Sub-Slab 76-01-4 Vinyl Chlaijde 164 4] Q ug/m3 0.33 4700 - -
Soll Vapor, Sub-Slab 71-56-6 1,1, 1-Trichlorosthane 1822 28 2 ug/ma 0,21 2200 5.5 22000
Soil Vapor, Sub-Slab 79-34-5 1,1,2,2-Tetrachlorosthans 1622 o 0 ug/m3 0.12 4100 - -

2of4




Table 2

Btatistical Summary of Scil Vapor Data

Former Kast Property
GCarson, Californla

Number | Numbai Percant Minlmum imum
Matrix Nl‘l:r:bsar Chamical of of ' Detr:oted Units ~ MlnéTum MaxEI;:um Datoctod MD:)t‘acted

Samplea | Detscis % Valus Value
Soll Vapor, Sub-Slab 79-00-6 1,1,2-Trichloroathane 1622 0 0 ug/m3 0,23 2400 - -
Soll Vapor, Sub-Slab 75-34-3 1,1-Dichlorgethane 1622 0 0 ug/m3 0.28 2100 - --
Soll Vapor, Sub-Slab 76-36-4 1,1-Dichlorosthena 16822 1 0,1 ug/m3 0.37 2400 18 18
Sail Vapar, Sub-Slab 120-82-1 1,2,4-Trichlorobenzane 1622 1 0,1 ugim3 0.58 28100 1300 1300
Sofl Vapor, Sub-Slab 95-63-8 1,2,4-Trimsthylbenzene 1622 141 g ug/m3 0.12 830 2.7 33000
Soll Vapor, Sub-Slab 108-93-4 1,2-Dibromaosthane (EDB) 1622 0 0 ug/im3 0.19 3500 - -
Soll Vapor, Sub-Slak 95-60-1 1,2.Dichlerabenzene 1622 ] 0.6 ugim3 017 3500 54 780
Soil Vapor, Sub-Slab 107-06-2 1,2-Dlchiargathans 1622 15 0.8 ugfm3 0.22 2400 4.5 12000
Soll Vapar, Sub-Slab 78-87-6 1.2-Dichlerapropans 1622 5 0.3 ug/m3 0.38 2200 5.2 22
Soll Vapar, Sub-Slab 108-87-8 1,3,6-Trimathylbenzsne 1822 74 § ug/m3 0.14 2300 53 16000
Soll Vapor, Sub-Slab 106-98-0 1,3-Butadiane 1622 1 0.1 ug/im3a 0,16 1100 2.2 2.2
Soll Vapor, Sub-Slab 541-753-1 1,3-Dichlotobenzens 1622 1 o1 ugfm3 0.085 3700 k) 36
Soil Vapor, Sub-Slab 106-46-7 1,4-Dichlorobanzene 1822 7 0.4 ugfim3a 0.18 4100 2 110
Sail Vapor, Sub-Slab 123-91-1 1,4-Dioxane 1622 31 2 - ug/m3 0.25 2200 1.8 300
Sofl Vapor, Sub-Slab 540-84-1 2,2,4-Trimathylpantane 1622 38 2 ugind 0,19 1800 2.1 46000
Seil Vaper, Sub-Slab 78-93-3 2-Butancne [Methyl Ethyl Ketone) 1622 450 28 ugim3 0.6 1700 27 210
Soil Vapor, Sub-Slab 591-78-6 2-Hexanche | 1622 19 1 ug/m3 037 2500 0.68 360
Suil Vapor, Sub-Slab 107-06-1 3-Chloropiopene 1622 a 0 ugfma 0.32 2300 - -
Soil Vapor, Sub-5lab 622-96-8 4-Ethyitcluana 1622 102 ] ugim3 0,14 750 54 31000
Soit Vapor, Sub-Slab 108-10-1 4-Mathyl-2-Pantanone 1622 5 0,3 ug/m3 0.0 4300 4.5 14
Soil Vapor, Sub-Slah 67-84-1 Acelons 1822 1037 64 ug/m3 11 2400 8.2 820
Soll Vapor, Sub-Slab BzLcL alpha-Chicrofaluens 1622. . o0 0 ugim3 0.4 2400 - --
Sail Vapor, Sub-Slah 71-43-2 Benzena 1622 264 16 ugim3 0.2 72 0,53 240000
Soil Yapar, Sub-Slab 75274 Bromod|chloromethane 1622 25 2 ugin3 0.2 3100 . 0.82 370
Sall Vapor, Sub-Slab 75-25-2 Bramoform 1622 2 0.1 ug/m3 0.11 3200 2.2 3.1
Sall Vaper, Sub-Slab 74-83-9 Bromomethane 1678 k] 2 ugfmad 0.26 1500 4.5 95
Soll Vapor, Sub-Slab 76-15-0 Carbon Disulfide 1622 1358 8 ughn3 022 1400 0.89 230
Sail Vapor, Sub-Slab 56-23-5 Carban Telrachloride 1622 [:] 0.4 ug/m3 0.39 2900, 10 i)
Soll vapar, Sub-Slab 108-90-7 Chlorobenzene 1622 2 0,1 ugima 0.18 2600 2.4 48
Soil Vapar, Sub-Slab 76-00-3 Chlorosthana 1622 4 0.2 ug/m3 0,29 2000 3.8 i3
Solf Vapar, Sub-Slab 67-68-3 Chilaraform 1822 267 17 ugim3 0.27 2900 15 8400
Soll Vapor, Sub-Slab 74-07-3 Chloromathane 1622 20 1 ug/m3 0.29 1800 ar 17000
Soil Vapor, Sub-Slab 156-50-2 tls-1,2-Dichlorosthane 1622 15 0.9 ug/m3 0.28 1800 4.2 130
Soll Vaper, Sub-Slab 10061-01-5 cls-1,3-Dichlarapropens 1622 0 0 ugfm3 0.29 1800 - -
Soil Vapor, Sub-Slab 98-52-8 Cumans (Isopropylbanzene) 1622 112 7 ug/m3 0.3 2700 0.75 16900

Sof4




Table 2

Statistical Summary of Soll Vapor Data
Former Kast Property

Carson, California

Rumbar | Number | Parcent Minlmum’ | Maximu
Matrix Nf'::w Chernical of of | Detected | units Mi"é":”m M“*I;“lj”'“ Datoctetl | Detastert

Samples | Datocts % Value Value
Soil Vepor, Sub-Slab 110-82-7 Cyclohexana 16822 109 7 ug/md 0,24 120 25 1200000
Soll Vapor, Sub-Slab 108-87-2 Cyclohexane, methyl- 1 1 100 ug/m3 -- -- 58000 58000
Seil Vapor, Sub-Slab 124-48-1 Dlbromochloromethana 1822 5 0.3 ug/m3 0.15 4200 0.75 410

- |Scll Vapor, Sub-Slab 108-20-3 Dilsopropyl Ether (DIPE) 1 0 "] ugfmad 66 66 - --

Soll Vapar, Sub-Slab 54-17-5 Ethanol 1622 448 28 uglm3 0.28 1800 3 1600
Soll Vapar, Sub-Slab 100-41-4 Ethylbenzene 1622 116 7 ugimd 0.21 120 4.2 B7000
Soil Vapor, Sub-Slab 637-62-3 Ethyl-t-Butyl Ether {(ETBE) 1 0 0 ug/ma 80 80 - -
Soll Vapor, Sub-Slab 75-66-4 Fraon 11 1622 33 2 ug/m3 0.16 2800 1.1 72
Soil Vapar, Sub-Slab 76-13-1 Fraon 113 1622 23 1 ugin3 0.3 2800 | 1.7 150
Sail Vapor, Sub-Siab 76-14-2 Frean 114 1622 1 0.1 ugim3d 0.29 3300 27 27
Soil Vapor, Sub-Slab 75-71-8 Fraon 12 1622 153 9 ugim3a 0.14 2300 1.8 120
Soil Vapor, Sub-Slab 142-82-5 Heptana 1622 113 7 ugfm3 0.35 1200 23 960000
Sail Vapor, Sub-Slab 87-68-3 Hsexachloro-1,3-Butadlena 1622 0 0 ugfm3 0.48 13000 - -
Soll Vapor, Sub-Stab 110-54-3 Hexane 1622 130 8 ug/m3 0.22 1200 1.7 300000
Soll Vapar, Sub-3lab 687-63-0 " ['soprepancl 1622 101 8 ugim3 0.51 1600 0.95 17000
Soll Vapar, Sub-Slab 75-00-2 Mathylane Chlarlde 1622 40 3 ugfmad 0.27 3000 1.8 28000
Soll Vapor, Sub-Slab 1834-04-4 Mathyl-tert-Butyl Ether 1622 & 0.3 ugim3 Q.17 1800 10 440
Soll Vapor, Sub-Slab 91-20-3 Naphthalene 1622 772 48 ug/m3 0.27 4300 0.3 1200
Soll Vapor, Sub-Slab 95-47-6 o-Xylshe 1622 00 il ug/m3 0.1 10 4.6 74000
Soll Vaper, Sub-Slab 1330-20-7-1 pim-Kylane 1622 157 10 ugimsd 0.22 830 3.7 240000
Soil Vaper, Sub-Slab 103-86-1 Fropylhenzans 1622 76 5 ug/ma3 0.13 2800 4.5 16000
Soil Vapor, Sub-Slab 100-42-8 Styrane © ' ~1622 3 0.2 “ug/m3 016 1800 5.8 20
Soil Vapar, Sub-Slab 994-06-5 tert-Amyl-Msthyl Fther [TAME) 1 ] 0 ugim? 51 51 - =
Soil Vapor, Sub-Slah 75-65-0 tert-Butyl Alochel (TBA) 1 0 0 ugimd 48 48 - -
Soll Vapar, Sub-Slab 127-18-4 Tetrachlorosthens 1622 181 11 ug/ma 0.33 3200 18 11000
Sail vapor, Sub-Slab 109-80-9 Tatrahydrofuran 1622 56 4 ug/m3 0.22 2200 22 77
Soil Vapar, Sub-Slab 108-88-3 Toluena 1822 211 13 ug/m3 0.17 1200 1.8 140000
Solt Vapor, Sub-Slab 156-80-5 |trans-1,2-Dichloroathens 1622 2 0.1 ug/ma 0.32 25800 6.2 12
Sall Vapar, Sub-Slab 10081-02-6 trans-1,3-DIchloropropene 1622 1 0.1 ugima 0.13 1400 8.4 2.4
Sell Vapor, Sub-Slab 78-01-6 Trichlorasthane 1822 27 2 ugfm3 0.26 2600 2.1 11000
Seil Vapor, Sub-Slab 108-05-4 Viny! Acetate 1 Q9 0 ug/m3 150 150 — -
Soil Vapar, Sub-Slab 75-01-4 Vinyl Chiorids 1622 1 0.1 ugim3 0.17 1400 27 a7

Notes: "~ " not avallabla
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Table 3

Statistical Summary of Indoor Air Data

Former Kast Properfy
Carson, California

CAS Numbar | Number | Percent Mintmum | Maximum | Minimum | Maximum
Matrlx Number Chemical of i of Detectad Units oL DL Detected | Detacted
Samples | Detects % Value Valua
Alr, Incloor 71-55-6 1.1,1-Trichloroethane 409 52 123 tig/m3 0.13 0.38 0.21 5.2
Alr, Indoor 79-34-5 1,1.2,2-Tetrachloroethane 409 11 3 ug/m3 0.0021 .11 0.0082 0.38
Air, Indoor 79-00-5 1,1.2-Trichlorcethane 409 10 2 ug/m3 0.0032 0.1 0.0074 0.37
Alr, Indoar 765343 1,1-Dichloreethane 409 0 q ug/m3 0.14° 0.38 - -
Air, Indoor 75-35-4 1,1-Dichloroethene 409 0 qQ ug/m3 0.15 0.56 - -
Alr, Indaor 95-63-6 1,2.4-Trimethylbenzene 408 403 99 ug/m3 0.26 0.29- 0.25 11
Alr, Indaor 95501 1,2-Dichlorchenzena 408 4 1 ug/m3 0.16 0.45 0.28 2.5
Alr. Indoor 107-08-2 1,2-Dichloroethane 409 408 100 ug/m3 - - 0.062 22
Alr. Indoor 108-67-8 1.3.5<Trimethylbenzens 409 192 47 ug/m3 017 0.4 6.19 29
Alr, Indoor 541-73-1 1,3-Dichlorchenzene 402 ] 0 ug/m3 0.13 042 - -
Alr, Indoor 106-48-7 1 4-Dichlorcbenzene 403 409 100 ug/m3 - — 0.025 380
Adr. Indoar 123-81-1 1,4-Dioxane 2 Y o ug/m3 0,26 0.27 - -
Alr, Indoor 78:93-3 2-Butanone (Methyl Ethyl Ketone) 409 407 100 ug/m3 024 0.3 0.87 21
Ar, Indoor 591-78-6 2-Hexanone 409 162 40 ug/m3 015 0.63 0.26 3
Alr, Indoor 622-86-8 4-Ethyltoluene 409 176 43 ug/m3 0.18 04 0.22 2.5
Alr, Indoor 108-10-1 14-Methyl-2-Pentanone 409 287 70 ugim3 014 0.43 .18 3.7
|AIr. Indgor 67-64-1 Acetone 409 409 100 ug/m3 - - " 180
Adr, Indoor 71-43-2 Benzena 409 409. 100 Lgim3 - - 0.23 6.8
Alr, Indoor 15274 Bromadichloromsthana 408 31 706 ugfm3 0.0034 0.077 0.072 29
Alr, Indoor 74.83-9 Bramomathane 409 36 9 ug/im3 0.16 0.38 Q.2 22
Alr, Indoor 124-38-8 Carbon Dioxide 409 0 0 . MOL % 0.12 0.27 - -
Alr, Indaor 75160 Carben Disylfide 409 146 36 ug/m3 0.18 0.44 0.19 1.9
Alr, Indoar 56-23-6 Carbon Tetrachlorlde 407 407 100 ug/im3 - - Q.28 0.67
Alr, Indoor 76003 Chigrogthans 409 - 2 0.5 Lg/m3 0.15 047 1.3 1.3
Air, Indoor 67-66-3 Chloroform 409 409 100 ugim3 uu - 0.14 21
Alr, Indoer T4-873 Chloromethane 409 402 898 ugim3 0.2 0.35 0.27 1.2
Alr, Indogr 156-58-2 cie-1,2-Dichloroathene 409 0 [} ug/m3 0.16 0.44 - -
Alr, Indoor 98-52-8 Cumene (Iscpropylbenzena) 409 5 1 ug/m3 015 0.38 0.28 0.45
Alr, Indoer 110-82-7 Cyclohexane 409 288 70 ugim3 0.38 a7 0.36 8.3

1af2




Table 3

Fermer Kast Property
Carson, California

Stafistical Summary of Indoor Air Data

CAS Mumber | Mumber | Parcent Mintmum | Maximum | #nimm - | Madmum
Matrix Number Chemlcal of of Detectad Units oL oL Detected | Detected
Samples | Detects % Value Value
Alr. Indoor 64-17-5 Ethanot 409 409 100 ugm3 - - 10 2600
Alr, Indaor 100-41-4 Ethylbenzene 409 409 100 ug/m3 - - 0.1 13
Air, Indoor 75-89-4 Freon 11 409 409 100 ug/ma3 - - 078 47
Air, Indoor 78-13-1 Freon 113 409 403 99 ug/m3 0.25 0.54 0,35 2.5
A, Indoor 75718 Frecn 12 40% 408 100 ug/m3 - ™~ 1.4 83
Alr, Indoor 142-82-5 Haptane 407 398 98 ug/m3 0.25 0.35 0.25 23
Alr, Indoor B7-68-3 Hexachloro-1,3-Butadlene 409 0 o] ugim3 0.19 0.53 - -
Air, tndoor 110-54-3 Hexane 409 403 99 ug/m3 | 0.28 0.33 0.29 10
Air, Indoor 67650 lsepropancl 409 403 99 ugfm3d 0.57 0.63 0.87 880
Air, Indoor 74-82-8 Methane 409 0 ] MOL % 0.12 0.27 - -
Alr, Indoor 75-09-2 Meathylane Chloride 409 . 409 100 ug/m3 - w 0.21 67
Alr, Indoor 1634-04-4 Methyl-tert-Butyl Ethar 409 17 4 ug/m3 0.18 a4 0.32 1.9
Alr, Indoor 91-20-3 MNaphthalene 409 409 00 ug/m3 - - 0.057 4.4
Alr, Indoar OXYARGON OxygenfArgon 409 409 100 MQL % ™~ - 21.2 224
Air, Indoor 96476 o-Xylene 409 399 98 ug/m3 0.26 04 0.23 12
Alr, Indoor 1330-20-7-1 pim-Xylene 409 408 99 ug/ma 0.46 0.54 0.54 48
Adr, Indoor 103-65-1 Fropylbenzene 403 110 27 ug/m3 015 048 0.19 4
Air, Indoor 100-42-5 Styrene 408 ) 98 ug/m3 .24 0.32 0.23 7
Alr, Indoor 127-184 Tetrachlorosthene 409 409 10¢ ug/m3 -- - 0.038 45
Alry Indoor 108-99-9 Tetrahydrafuran 409 150 37 ug/m3 0.24 0.7 0.28 8.7
Adr, Indoor 108-88-3 Tolusne 409 409 100 ug/m3 - - 1.2 91
Air, Indoor 166-60-5 trans-1.2-Dichlorasthene 409 2 0.5 ugim3 0.16 0.44 0.84 0.85
Alr, Indoor - 79-01-6 Trichloroethene 407 38 g ug/m3 0,18 0.38 0.26 10
Alr, Indoor 75-01-4 Vinyl Chleride 2 1 &0 ug/m3d 0.0036 0.0036 0.0038 0.0036

Notes: " -- * not available
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Statistical Summary of Groundwater Data

Table 4

Former Kast Property
Carson, California-
cAS Number | Numbar Percent Minlmum | Maximum | Minlmum | Maximum
Numiber Chemlcal of of Datacted Unlts DL DL Detected | Detacted
. Samples | Detects % of NDs of NDs Value Value
Matals
7440-36-0  |Antimony 57 1" 19 mgfL 0.0021 0.00787 0.009 0.0248
7440-38-2  |Arsenio 57 34 80 mgfl. 0.0031 0.00811 [ 0.00532 0.9
7440-39-3  |Barlum 57 66 28 mgit. 0.00296 0.00286 0.0138 0.839
7440-41-7  {Berylllum 57 ] 0 mgfl 0.0002 0.0044 - -
7440-43-9  |Cadmlum 57 0 o mg/l 0.0004 0.00454 - -
7440-47-3  |Chrom[um 57 0 0 mgil. 0.0004 0.0044 - -
7440-48-4  |Cobalt 57 0 mgil 0.0007 0.00441 - -
7440-50-8  |Copper 78 13 17 mgfl. 0.0013 0.00392 0.00327. 0.0181
7438-88-6  |lron 37 37 160 mgiL - - 0.0201 87
7430-62-1 tead &7 3 5.3 mgiL 0.0024 1.00693 0.00473 0.0105
7436-98-7  [Molybdenum 57 24 T mgiL 0.0008 0.0043 0.00379 0.0293
7440-02-0  |Nickei 57 2 3.5 mg/L 0.0014 0.00433 0.00306 0.00398
7782-48-2  |Selsnium 87 7 12 mgil 0.003 0.0107 0.00823 0.0242
7440-22-4  |Siivar 57 4 7.0 mg/l 0.0004 0.00211 0.00144 0.00228
7440-28-0  |Thallium 87 [+ 11 mg/l 0,0023 0.0054 0.00292 0.00424
7440-82-2  [Vanadium 57 4 7.0 mgiL 0.0003 0.0045 0.00354 0.0273
7440-66-6  |Zing 78 24 al mgiL 0.0008 00087 0.00674 0.485
7439976  Mercury &7 8 14 mgiL 0.00003 Q.0001 0.00004 0.00233
Organlc ’

12674-11-2 |AROCLOR 1016 ] ] 0 nafl 0,15 0.18 - -
11104-28-2 [AROCLOR 1221 3] o] o ngil 0.1 01 - -
11141-18-8 [AROCLOR 1232 § "] o pall 0.1 01 - -
53469-21-8 [AROCLOR 1242 § 0 0 rail 01 0.1 - -
12672-29-6 [AROCLOR 1248 3} o] 0 rall 041 a1 -~ -
11007-69-1 |AROCLOR 1284 <] 0 0 18 0.1 0.1 - -
11096-82-5 [AROCLOR 1260 6 o} 0 ugrl 0.26 Q.25 - -
37324-23-5 |AROCLOR 1262 ] 0 o] ngil 0.1 0.1 - -
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Table 4
Statistical Summary of Groundwater Data
Former Kast Praperty
Carson, Califarnia

CAS Number | Numbar Percent Minimum | Maximum | Minimum | Maximum
Number Chemlcal of of Retected Units DL DL Detected | Detected
Samples | Detects % of NDs of NDs Value Value
§vOCs .
90-12-0 1=Mathylnaphthalene 28 7 27 ngll 0.038 0,036 a.on 0.94
91-57-6 2-Mathylnaphthalane . 28 a 35 ngil 0.035 0.035 0.037 0.48
106-44-5 3/4-Methylphenal 32 4 34 ngll 1 1 1.7 1.7
83-32-9 Acenaphthene 28 1 3.8 ngll. Q.037 0.18 0,14 .14
208-96-8 Acanaphthylene ' 26 2 7.7 nafl. 0.033 016 0.063 0.085
120127 Anthracene 26 0 0 il 0.036 0.18 - -
568-56-3 Benzo {a) Anthracene . 26 0 U] ughl 0.043 0.22 - -
50-32-8 Banzo {a} Pyrene 28 0 0 ug/ll 0.035 018 - -
205-98-2 Benzo {b} Fluoranthene 28 0 1] ug/L 0.036 0,18 - -
191-24-2 Benzo {g,b,i} Perylene ) 28 0 0 gL 0.037 018 - -
207089 Banzo {k) Fluoranthane 26 0 0 gil. 0,06 0.25 - -
45-68-7 Butyl Berizyl Phthalate : 32 Q 0 ugll 1 1 - -
218-01-9 Chrysena 26 0 0 ugfL 0.041 0.2 - -
53-70-3 Dibenz {a,h) Anthracene 26 Q 0 g/l 0.039 0.2 -- -
206-44-0  |Flucranthena 26 0 .0 gl 0.038 0.19 - -
86-73-T Fluorens 26 1 3.8 Hgil 0.035 018 018 0.18
193-39-5 Indene (1,2,3-¢,d) Pyrene 26 ] 0 poil 0,036 18 - -
91-20-3 Naphthalens 26 21 81 parl 0,037 . 0,037 0.041 11
85-01-8 Phenanthrens 26 0 0 pal 0.038 0.19 - -
129-00-0 Pyrane - 26 0 V] paill 0.056 0.25 - --
120-82-1 1,2,4-Trichlorcbenzena 32 o] 0 Kol 1.3 1.3 - --
95-60-1 1,2-Dlchlerobenzene 3z 5 16 [Fs1/ 141 1.1 1.8 4.6
541731 1,3-Dichlerobenzene az 0 0 gl 12 1.2 - -
106-48-7 1,4-Dichlerchenzene 3z 5 16 pafll 11 1.1 4.3 11
90-12-0 1-Msthylnaphthalens az 1 34 kgl j.4 1.4 14 14
05-95-4 2,4,5-Trichlorophenol krl V] 0 g/l 097 0.87 - -
88-06-2 2,4,6-Trichlorophenc! a2 0 0 ng/l 1.2 1.2 - -
120-83-2 2,4-Dichlorophenal a2 V] 0 ngil. 1.1 1.4 ., -
108-67-9 2,4-Dimethylphenol 32 2 6.3 nglt 1.2 1.2 7.2 11
651-28-5 2,4-Dinitrophenol a2 0 0 It 2.6 2.6 - -
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Table 4
Statistical Summary of Groundwater Data
Former Kast Property
Carson, California

CAS Number | Number Percent Minimum | Maximum | Minlmum | Maximum
Nurmbar Chemlcal of of Detected Units DL oL Detected | Detectad
Samples | Detfacts % of NDs of NDs Value Value
121142 2,4-Dinitrotoluena 32 H 0 pgll 1 1 - -
606-20-2 2,6-Dinftrotoluena 32 ] 0 pgil 1.1 11 - -
§1468-7 2-Chlorenaphthalene 32 o] 0 ugiL 1.3 1.3 - -
95678 2-Chlorophenol 32 Q [v] ugiL 1 1 - B
91-57-6 2-Methylinaphthalena 32 0 o pa/L 1.2 1.2 - w
95487 2-Methylphenol 32 0 0 rofl 1.1 141 - w
88u7dud 2-Nitroanliine 32 0 0 HgiL 1 1 - -
88-75-5 2-Nitrophenol 32 ] a Hg/L 1.2 1.2 - -
91-94-1 3,3-Dichlorcbenztdine 32 0 lu] gl 1.3 1.3 - -
99-03-2 3-Nitroaniline 32 0 o] ngile 1.2 1.2 - -
534-52-1 4,8-Dinitro-2-Methylphenol 32 sl 0 ugll. 34 34 - -
101-65-3 4-Bromophenyl-Phenyl Ether a2 0 0 ngh. 1.2 1.2 - -
59-50-7 4-Chloro-3-Methylphenol ’ 32 0 0 pgfl 1.2 12 - -
106-47-8 4-Chloreaniline . 32 0 v] Pl 1.3 1.3 - -
7005-72-3  |4-Chlorophenyl-Phenyl Ether 32 0 0 ugfl 1.2 12 - -
100-01-8 4-Nltroaniline 32 0 0 ugil. 2.4 2.4 . - -
100-02-7 4-Nitraphenol 32 s} [ ugil 0,86 0.86 -- --
83-32-8 Acenaphthene 3z 0 0 il 14 1.4 - -
208-96-6  |Acenzphthylere 32 0 0 gl 1.4 1.4 - C
62-53-3 Anliine 32 0 0 KoL 1.2 1.2 - - -
120-12-7 Anthracena 3z o 0 ug/l 1.6 1.5 - -
103-333  |Azaberzene 32 o 0 gL 1.7 1.7 - -
92-87-5 Benzidina 32 0 0 ngiL 0.62 0.62 . - -
56-55-3 Benzo (a) Anthracene a2 0 0 noll 11 1.1 - -
50-32-8 Benzo {a} Pyrane 2 0 o} ngil .88 0.88 - -
205-99-2 Benzo (b} Flucranthens 32 a 0 ngfl 1.2 1.2 - -
191.24.2 Banzo {g,h I} Peryiena 32 lu] 0 ugil 0.7 0.71 - -
207089 Benzo {k) Fluoranthene 32 0 0 pgil 1.7 1.7 - -
65-85-0 Banzoic Acld 32 1 341 uail 0.43 0.43 2.8 2.6
100-51-6 Banzyl Alcohel 32 0 4] pgil 1 1 — -
111911 Bis{2-Chiorosthoxy) Methane - 3z o] o ngil 12 | 1.2 - -
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Table 4
Statistical Summary of Groundwater Data
Former Kast Property
Carson, California

cAs Number | Number Percant Minlmum | Maximum [ Minioum | Maximum
Number Chemlcal of of Detected Units oL oL Datected | Detected
Samples | Detects % af NDs of NDs Value Value
111-44-4 Bis{2-Chlcrosthyl) Ethar a2 s} Q ugil 1 1 - -
108-60-1 Bis{2-Chloroisoprapyl) Ether 32 o] Q ugil 1.5 1.5 - -
117-81-7 Bis{2-Ethylhexyl) Phthalate 3z o] a peil 1 1 - -
218-01-8 Chrysene 3z o] a wall 1.3 13 - -
53-70-3 Dibenz (a,h} Anthracene 3z o] 0 ugil 0.82 082 - -
132-84-8 Dibenzofuran az o] 0 noft 1.4 14 - -
84-68-2 Dlethyl Phthalate 3z 0 0 ngil 1.4 14 - -
131-11-3 Dimethy! Phthalate : 3z o] g itehi 1.3 1.3 - -
84-74-2 Di-n-Butyl Phthalate az 0 0 ng/l 1.8 1.8 - -
117-84-0 Di-n-Octyl Phthalats az 0 0 ng/L 1 1 - -
206-44-0 Flugranthene 32 0 0 g/l 15 1.5 = -
86-73-7 Flugreng 32 0 \] ug/L 14 1.4 - -
87-68-3 Hexachlora-1,3-Butadlene 32 0 1] ug/l 12 1.2 - -
118-74-1 Hexachlorabenzene 32 0 [} uoil 1.2 1.2 - -
77474 Hexachloroeyalopentadlene a2 Q [} poil 044 0.44 - -
§7-72-1 Hexachloroethane 32 Q. 1] pgil 0.58 Q.08 - -
193-39-5 Indeno (1,2,3-0,d) Pyrene 32 a 0 pa/l 0.83 0.83 - -
78-59-1 |saphorong 32 1] 0 wll ], 1.2 1.2 - -
B1-20-3 Naphthalene ’ . 32 4 13 ngil. 1.4 1.4 25 11
98-95-3 Nitrobenzene 32 0 0 ngil. 1.3 1.3 - -
§2-75-9 N-Nitrasodimethylamine 32 Q 0 ugfL 1.1 1.1 - -
621-64-7. N-Mltraso-di-n-propylamine 32 ] 0 ugfL 1.3 1.3 - -
86-30-6 N-Nltrasodiphenylamine 32 B 0 ngil 1.4 1.4 - -
87-86-5 Pantachloraphenal R 32 0 V] ugfl 0.75 0.75 - -
85-01-8 Phenanthrena 32 0 0 pail. 1.5 1.5 - -
108-95-2 Phenel 32 3 9.4 ugh. 1.2 1.2 1.8 13
129-00-0 Pyrene 32 0 Q ugit 1.4 1.4 - -
110-86-1 Pyridine 3z 0 Q uail 1.4 14 - -
TPH
TPHC11G12 |Carbon Chaln C11-C12 220 91 41 noil 14 50 0,38 510
TPHC13C 14 [Carbon Chain C13-C14 220 75 34 ngil 18 50 1.4 520
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Table 4
Statlstical Surmary of Groundwater Data
Former Kast Property
Carson, California

CAS Number | Number Percent Minimum | Maximum | Minimum | Maximum
Number Chemlcal of " of betocted Units oL bL Detacted | Detected
Samples | Detects % of Nbs of NDs Value Value
TPHC15C18 |Carhon Chaln G15-C16 220 78 38 ngfl. 17 80 8.5 430
TRHC17C18 |Carben Chaln G17-G18 220 58 40 pafl. 17 50 0.94 360
TPHC19C20 [Carbon Chaln ¢19-620 220 87 40 ugil. 18 50 . 0.32 280
TPHC21C22 |Carbon Chaln C21.022 220 a1 41 gL, 18 50 44 220
TPHC23C24 [Carbon Chaln £23-024 220 92 42 pafl 18 &0 13 D8
TPHC25G28 [Carbon Chaln £25-C28 220 106 48 ugi. 18 50 5.6 110
TPHC29C32 |Carbon Chain £29-C32 220 28 45 pail, 8.5 50 35 110
- [TPHC33C386 [Carbon Chain $33-C36 220 81 28 ug/l 7.9 50 0.019 82
TPHC37C40 |Carbon Chain C37-C40 220 66 30 ngil 6.8 50 0.28 49
TPHC41C44 [Carbon Chain C41-C44 220 20 9.1 ugll 6.6 50 8.7 22
TPHCE Carben Chaln €6 220 78 35 pofl 1.4 50 1.8 280
TPHCT Carbon Chaln C7 220 85 39 ugdl 8.1 50 4.8 100
TPHC8 Carbon Chaln C8 220 85 39 ngll Y-} 50 56 390
TPHCEC10 |Carbon Chain $9-C10 - 220 85 39 peil 13 50 0.8 620
TPHCBC44  {Total Pafroleum Hydrocarbons (CB-G44) 220 144 65 il 47 47 48 3300
68334-30-6 |TPH as Dissal 228 189 84 [T 33 33 33 2600
PHCG TPH as Gasoiine 228 131 58 ol 48 48 48 3000
TPHIMOIL TPH as Motor Oll 228 70 P rall. 210 240 210 1400
VOCs o
830-20-8 1,1,1,.2-Tetrachloroethane 227 1 0.44 o/l 0.38 2 4 4
71-55-6 ‘11,1,1-Trlchloroathane 227 3 1.3 o/l 0.3 1.5 0.44 0.52
79-34-5 1,1.2,2-Tetrachioreethane 227 1] Q ngll 0.41 2 - -
79-00-5 1,1,2-Trehlaroethane 227 7 31 ngil 0.38 1.8 0.39 1
75-34-3 1,1-Dichlorosthane 227 80 35 neil 0.28 1.4 0.34 33
75-354 1,1-Dichloroethene 227 100 44" pgll 0.4 22 0.48 100
563-58-6 1,1-Dichioropropens 227 Q 0 ugfl 0.26 2.3 - -
87-61-8 1,2,3-Trichlorabenzane 227 o] ] ugil. o3 2.5 - -
96-18~4 1,2,3-Trlchicropropane 227 20 8.8 pail. 0.84 32 0.82 27
120-82-1 1,2,4-Trichlorobenzane 227 0 0 K 0.4¢ 248 - &
95-53-6 1,2, 4-Trimethylbenzene 227 52 23 Hafl. 024 0.72 0.24 T
96-12-8 1,2-Dlbroma-3-Chioropropane 227 0 0 pgil. 1.2 6.2 - S
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Table 4
Statistical Summary of Groundwater Data
Former Kast Property
Carson, California

CAS Number | Mumber Percent Mlalmum | Maximum | Minimum | Maxdmum
Numbar Chemlcal of of Detectac Units DL DL Dstacted | Detected
Samples | Detects % of NDs of NDs Valus Valus

108-93-4 1,2-Dibromasthare (EDB) 227 ] 0 ugfl 0.36 1.8 - -
95-50-1 1,2-Dichlorobenzane 227 o] 0 pafl 0.27 2.3 - -
107-06-2 1,2-Dichloroethans . 227 38 17 Hg/l 0.24 1.2 027 : 3.6
78-875 1,2-Dichioropropana 227 0 o Ko/l 0.38 2.1 - -
108-67-8 1,3,5-Trimathylbenzene 227 34 16 ug/l 023 0.57 0.3 25
541.73-1 1,3-Clchlorobenzens 227 o] 0 ng/l. 0.28 2 - -
142.28-9 1,3-Dichloropropans 227 o a ngit. 0.3 1.5 - . -
106467 1,4-Dichlorobenzens 227 g a poll 0.21 2.2 - -
594-20-7 2,2-Dichloropropana 227 0 a pgfl 0.36 1.8 - --
78-93-3 2-Butancne (Methyl Ethyl Ketone} 227 1 0.44 ngil 22 14 8.4 84
95-49-8 2-Chlorotoluene 227 0 o] neil 0.24 1.2 - e
591-78-5 2-Hexanone 227 0 a ugll 241 14 - -
106-434 4-Chlorotoluene 227 1 0.44 HaiL 0.13 0.66 027 - 0.27
108-10-1 4-Mathyl-2-Pentanona 227 ] 0 ngiL 4.4 22 - -
67-64-1 Acetons 227 10 4.4 ngil 3 60 6.7 28
71-43-2 Benzene 227 168 70 ngfl 0.14 0.57 0.14 650
108-86-1 Bromabanzene 227 0 0 pail 0.3 1.5 - -
74-975 Bromeochloromethans 227 2 0.88 il . 048 2.4 0.79 1.6
75-27-4 Bramodichloromethane 227 0 0 gL 0.29 1 - s
76-25-2 Bromaform 227 0 0 noL 0.5 25 - -
T4-83-9 Bromomathane 227 1] 0 Rl 39 19 - -
75-15-0 Carban Disulfide 227 22 10 ngiL 0.41 38 045 9.3
56-23-5 Carbon Tetrachlorlde 227 a Q nofl 0.23 1.1 - w
108-80-7 Chlorobenzene 227 0 Q il 017 0.86 - wn
75-00-3 Chleroethane 227 0 0 ugll 1.3 1 - -
67663 Chlorofarm 227 20 8.8 ngil 0.33 23 0.5 5.5
T4-87-3 Chloromethans 227 1 044 [T 0.49 8.8 0.8 0.8
166-59-2 cls-1,2-Dichioroethens 27 148 686 ugil. 0.48 0.886 0.5 230
10061016  [cis-1,3-Dichlerepropene 227 ] 0 ugil. 0.25 1.2 - -
§8.82.8 Cumene {lsopropylbenzene) 227 53 23 uail. 0.23 1.2 038 25
124-48-1 Dbromochloromethane 227 0 0 ugfl. 0.25 1.2 -- -
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Table 4
Statistical Summary of Groundwater Data
Former Kast Property
Carson, California

CAS ) Number | Mumber Parcent Minimum | Maximum | Minlmum | Maximum
Number Chamical of of Detected Units DL DL Datected | Detected
: Samples | Detacts % of NDs of NDs Value Yalue
74-95-3 Dibromomethane 227 3 1.3 ugll 0.46 23 0.71 24
108-20-3 Dilsopropyl Ether {DIPE} 227 10 44 poil 0.31 1.7 0.36 1.7
64-17-5 Ethanol 227 0 a refil 43 250 - -
100-41-4 Ethylbenzeane 227 [::) 39 pgi Q.14 0.44 0.16 150
637-92-3 Ethyl-t-Butyl Ether (ETBE) 227 [¥] a pofl 0.27 22 e -
75-69-4 Fraon 11 227 [¥] g pofll 0.31 8.3 e -
75-71-8 Freon 12 227 V] o] ugll 0.46 2.3 e -
76-13-1 Fraon 113 227 2 0.88 nglL 0.64 39 0.84 1.1
75-09-2 Methylane Chleride 227 2 0.88 ugll - 0.64 52 0.84 0.88
1634-04-4 | Methyl-teit-Butyl Ether 227 13 8.7 uglL 0.3 15 0.84 2.5
91-20-3 Naphthalene 227 31 14 uglL 2.5 5.1 2.7 8z
104-51-8 n-Butylbenzene - 227 32 4 ugfl 0.23 .55 0.28 3.4
§9-87-6 p-lsopropyltoluene ’ 227 34 16 ugfL. 0.16 0.7 017 4.4
103-65-1 Propylbenzene . 227 51 22 gl 017 1.6 0,18 26
135-98-8 sac-Butylbenzene 227 59 28 gl 0.2 .49 0,21 3.4
100-42-5 *  {Styrene ’ 227 1 0.44 ugiL 0.17 0.85 0.2 a.z
994-05-8  Hert-AmylMethyl Ether (TAME) 227 0 0 ugil 0.22 11 - -
75-65-0 tert-Buty! Alcchol (TBA} 22 93 41 ngil. 3.5 23 4.2 250
98-06-6 test-Butylbenzene ‘ 227 2 0.88 ngil 0.28 1.4 0.28 0.3
127-18-4 Tetrachloroethene 227 - 21 9.3 pg/l 0.36 1.9 0,52 180
108-88-3 Toluene 227 24 11 rgil. 0.24 1.2 0.25 12
166-60-5 trans-1,2-Dichloroethens 227 89 39 poil 0.37 1.8 0.37 120
10061-02-8 [trans-1,3-Dichioropropene 227 0 0 Lol 025 1.3 -- -
78-01-6 Trichloroathene 227 82 - 38 ug/l 0.3 1.8 0.37 310
[108-05-4 Vinyl Acetate 227 a 0 pafl. 248 14 . -
75-01-4 Vinyl Chloride . 227 15 8.6 Hail. 0.3 1.5 0.33 0.81
1330-20-7  [Xylenes, Total 227 64 28 na/L 024 0.91 0.25 280
General
ALK Alkalinlty, Total (as CaCO3) 37 37 100 mg/L - - C 122 1080
ALKB Blearbonate Alkallnlty as CaCO3 a7 37 100 mgiL - - 122 1080
7440-70-2  |Calcium 37 37 100 mgiL - - 8.54 597
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Table 4
Statlstical Summary of Groundwater Data
Former Kast Property
" Carson, Californla

CAS Number | Numbaer Pergent Minimum | Maximum | Minlmum | Maxlmum
Numbec Chemlcal of of Detegted Units DL 28 Detected | Datected
Samples | Detects % of NDs of NPs Valua Value
Co3 Carbonate {as CC3) 37 2 T 54 mgiL 0.85 .85 20 128
16887-00-8 |Chlorlde 37 37 100 mg/L - - 57 3200
1698448-8 |Fluoride 37 33 89 mgifL 0.022 0.033 .0.085 0.97
HARD Hardness (as CaCO3) 37 a7 100 mgil - - 130 2500
7439-85-4  |Magnesium a7 37 100 mg/L . - - 5.26 211
7439-88-5 |Manganese g 35 95 mgiL 0.0045 0.0045 0.0088 2.55
MBAS WBAS 37 & 14 mg/L 0.089 (.088 0.1 0.29
14787-55-8 |Nitrate {as N} 37 9 24 mg/L 0.017 0.037 0.041 14
14797-65-0  |Nitrite {as N) 37 1 2.7 mgiL 0.013 0.032 8,097 0.007
PH pH 37 37 100 FH units - - 8.34 9.29
7440-09-7  |Potasslum 37 37 100 mg/L - - 4.68 15.5
7440-23-6  |Sodium a7 37 100 mgiL - - - 88.1 Nny
DS Sollds, Total Disselved 37 37 100 mgiL - - 613 5820
1-01-1 Spaclfic Conductance 37 ar 100 UMHOS/CM - - 1000 7800
14808-79-8 [Sulfats 3r ar 100 mygfl. - - .41 450
Motes:

" —" not avafllable
" DL " deteatlon limit; "NDs " nendetects
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Table 5

Soll Matrix Constituent of Concern Screening

Farmer Kast Property
Carsan, California

Matrix Chemlcal ° cﬂﬂz::‘:r':t’;on unts | ResLe RBSlne | R8SLox 04 | RBSLncx 0.9 ci‘:";]:gn"‘:::,':n GOG Belection Ratlonale? . Slia;:l'\:éalsd
Matal
Soll Antimony 6.66+00 mglkg - 8.1E+01 - 3.1E+00 0.74 RBSLng, backgound Yoa Na
Sall Arsenic 6.3E+01 mgfkg 3.9E.01 2.2E+01 J.0E-02 2.2E-+00 12 RBSLe, RASLng, hackground Yes Yos
Sall Barlum 1.0E-+03 marky - 1.8E+04 - 1.6E+03 287 Na Na
Sall Baryllium 1.2E+00 matkyg 1.2E+05 1.6E+02 1.2E+04 1.8E+01 0.56 Na * No
Sl Cadmium 9.0E+00 mgrkg 8,7E+04 7.0E+01 8,7E+03 7.0E+00 3.81 RBSLnc, background Yeas Ne
Soil Chromium 7AE+O1 ma/kg - 1.2E405 - 1.2E+04 326 Na Ne
Solt Chromiurm, Haxavalent® 4.8E+00 mglkg 1,0E+03 2,8E+02 1.9E+02 2.3E+01 - Soa footrote Yaa Na
Soil Coball 31E+01 malke 3AE+C4 2.3E+01 3.1E+03 2.3E+00 1041 RESLne, backgraund Yas Na
Soll Copper 1.BE+03 magfkg - 3.1E+03 - 3.1E+02 59 RESLng, hackground Yes Na
Soll Load 1.9E+03 mglkg - 8.0E+01 - 8.0E+00 G61.5 RBSLno, background Yasz Yos
Soll Meroury 1.3E+00 mgikg - 2.8E+04 - 2.3E400 0,13 No Ma
sail Walybdanum 1.8E+01 . mylkg = 3.0E402 - 3.0E+01 041 No No
Sail Ncks| 4,8E+01 mgfkg 1,1E+08 1.6E+03 1.1E+08 1.6E+02 20,2 ™ No
Sol Salenlum 9.0E+00 mgfkg - 3.9E+02 - 3901 078 Ne No
Sall Silvar 3.8E+0D mafkg - 3.0E+02 - 3,96-+01 1.20 o No
Sall Thalllum 3.5E400 gy - 7 8E-01 - 7.8E-02 0.23 RBSLng, background Yas No
Soll Vanadium 8.8E+01 mgky - B.8E+02 - 5.5E+01 4566 RBSLne, background Yaz No
Soll Zine 5.8E403 mg/kg - 2.3E+04 -~ 2.3E+03 291 RBSLho, background Yas No
PAHs
Soll Acenaphthena 1.7E+01 markg - 326403 - 3.2E+02 - No No
Sail Acarmphthylena 1.0E+01 mgtkg - 1.7E+04 - 1.7E+03 - No No
Soil Anihracens 1.8E+01 matkg - 1 7E+04 - 17E+03 - No Na
Soll Benzo {a) Anthracena 4.7E+01 mgikg 1.8E+00 - 1.88-01 - - RBSLc Yes Yeu
Soll Benzo (8) Pyrana 2.TE+D1 mafky 1.8E-01 - 1.8E-02 - 0.90 REBSLc, backgraund Yas Yas
Sall Benza (b) Fluotanthene 345401 mylkg 1,6E+00 - 1.8E-01 - - RBSLc Yas Yea
Soll Benza (g,h,[) Perylana 1,3E#01 mglkg - 1,7E+03 - 1.7E+02 - No No
Sol| Banza (k) Fluoranthens 2,65+01 mg/kg 1.8E+00 - 1.6E-01 - - RB&Lc Yos Yas
Soll Chrysans 1,3E+02 rngrkg 1.8E+01 - 1.GE+G0 — - RBSLo Yeos Yas
Sck Dibenz {ah) Anthracane. 3.4E+00 mg/kg 1.1E-01 - 1.1B-02 - - RBSLo Yo Yes
Soll Fluaranthans 7.8E+01 maikg - 2.3E+08 - 2.3E+02 - No No
Soil Fluorans 2.2E+01 mgikg - 2.2E+03 - 2.26+02 - No No
Soll Indana (1,2,3-c,d) Pyrane B.0E+00 mg/ky 1.6E+00 - 1.68-01 - e RBSLe Yes Yas
Soll 1-Methylnaphthalena 1.8E+02 mgikg 2.2E+01 5,5E+03 2.2E+00 5.5E+02 - RBSLoc Yas Yas
Soll - 2-Methylnaphthalens 2,8E+02 mgiky - 3,1E+02 — 3.1E+01 - RBSLne Yas Yes
Sail Naphthalsne 9.2E+01 mgkg 4.1E+00 a,7E+02 4 1E-01 3.7E+01 - RESLg, RBSLng Yes Yas
Sall Phenanthrans 0.5E+01 malkg - 1, 7E+08 -- 1,7E+02 - No No
Sal| Pyrane 2.4E+402 mafkg - 1.7E+08 - 1,7E+02 - RBSLne Yag es
SYOCs
3ol |2.4-Dinitrotoluene 34E+00 | mghg [ 1.8E+00 126402 | 18601 1.2E+01 - RBSLe Yas No
Soil [anling 405400 [ mghg | sBE+01 428102 | ssEm0 4.3E+01 - No No
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Takle 5

Sail Matrix Constituent of Concern Screening

Former Kast Property
Carson, California
Natrix Ghemical ! cgﬂ:::?;’:ﬂﬂ Unls | RBSLo RBSLne | RBSLex 0.4 | RBSLncx 0.4 ci:zz%';‘::&:ﬂ GOG Selzction Rationale? ooe Slte-Ralatad
Sall Benzoic Acid 1.BE+00 mgikg - 2.4F+405 - 2.4E+04 ~ No No
Sall Bls{2-Ethylhexyl) Phthalats 2.2E+01 mgikg 3.6E+01 1.2E+03 3.6E+00 1.2E+02 - RESEo - Yeos Na
Soll Bulyl Benzyl Phthalate 3.1E+00 mgikg 2,8E+02 1.2E+04 2,8E+01 1.2E+03 - No Mo
Soil Dibenzofuran 1.2E400 mygrkg L 1.6E+02 - 1.8E+01 - Na Ne
Seil Dislhyl Phthalate 3.1E+00 marky - 4.9E+04 - 4.8E+03 - Na Ne
Soil Dimathyl Phthalate 2,7E+00 myghkg - 8,1E+06 -- 6,1E+04 - No No
Solt Di-n-Bulyl Phthalate 3.38-01 mgdkg - 5.1E+03 -- & 1E+02 = Na No
TPH
Soll TPH as Dlesel 1.4E+05 gy — 1.3E+03 - 1.3E+02 - RB3Lna Yas Yoa
Sall TPH as Gaaollng 7.0E+03 matkg -~ 7.8E+02 - 7.86+01 - RBSLnc Yes Yas
Sall TPH as Motor Oll 3.2E406 rhalkg - 3.3E+03 - 3,3E+02 - RBSLno VYes Yas
Yocs
Sall 1,1,2,2-Tetrachloreethans 4.2E402 Wik 4.8F+02 1,3E+05 4.8E+01 1.3E+04 - RBSLa Yoa No
Sall 1,1,2-THchlerosthare 5.9E+01 ik B,6E+02 7.4E+04 8.0E+01 7.4E408 - Ne No
Sall 1,2,8-Trichlorobanzona A,4E+02 ugikg - 6,36+04 - 6.9E+03 - No No
Soll 1,2,8-Frichloropropane 1.8E+02 Jgfkg 2.4E+01 2.5E+03 21E+00 2.6E402 - RBSlLs Yos No
Soll 1,2,4-Trichlarobanzens 8,2E+02 parkg 1,8E+05 1.6E+05 1.8E+04 1,6E+04 - No No
Sail 1,2,4-Trimethylbenzena 3.0E-+04 parkg - 1.4E+06 - 1.46+04 - RESLne Yas Yes
Soil 1,2-Dichlorobenzsna 3,3E+02 yalkg - 2.1E+08 - 2,1E+08 - No MNa
Sofl 1,2-Dichlerosthana 7.3E+00 Hoikg 4.4E+02 8.0E+05 4,4E+01 8,0E+04 - Na Na
Salf 1,2-Dichloropropans 1.0E+02 Lgfig 8,0E+Q2 1.5E+04 8.0E+01 1.5E+03 - RBSLy Yas * Mo
Sall 1,3,6-Trimethylbenzans 2.6E+04 pgikg - 4.8E+04 - 4,8E+03 - RBSLnc Yag Yog
Soil 1,4-Dishlarakenzene . 4,4E+02 Hatkg 2.8E+03 B.8E+06 2 8E+02 3.8E+05 - RBSLe Yes Mo
Sall 2-Butanona (Methy! Ethyl Ketona) 2,7E+03 Hgikg - 2.8E+07 - 2.BE+08 - No Mo
sall 2-Chlorotoluana 3,7E+01 Lgfkg - 6.1E+05 - 5.1E+04 _ No No
Soll 2-Haxanone 31E+01 gkg - 2,0E+05 -- 2.0E+04 — No Mo
Sall 4-Mathyl-2-Pentancns 1.5E+01 pafka — 5,3E:+08 - B.3E+05 - No Ner
Soll Acatons 1.8E+03 pofkg - & 0E+07 - 8.0E+08 - No Mo
Sall Banzens 2.4E+04 vgfkg 2.26+02 11E+08 2.2E+01 1,1E+04 - RBSLc, RBSLne Yas Yes
Sail Bromodichleromethans 1.7E+02 Halkg 5,0E+02 4.4E+05 £,0E+01 4.4E+04 - RESLo Yas Na
Soil Bramaform 1.4E+02 Helkg 2,4E+04 7.1E+06 2.4E+403 7.1E+04 - Na No
Soil Bramamathana 1.3E+03 Hakg - 8.9E403 - 8.9E+02 - RBSLne Yag Mo
Soil Carbaon Disullde 1.2E+02 batky - B.RE+05 — 8,9E+04 - No Mo
Soil Chlorgbanzens 2.98+01 patky - 1.3E+00 - 13E+Q6 ~ No No
Soil Chlorasthans 1.8E+00 peke - 14E+07 - 1 4E+08 - Mo Ne
Sail Chloroform 11E+02 bglkg 1.1E403 4.1E+05 11E+02 41E+04 = No No
Sil Chloromsthana 5,2E+02 pgilkg - -- 0.85+04 - 0.8E+08 = No No
Soil cls-1,2-Dichloroathana 4AE+02 Hgikg -- 9.3E+04 - 9.3E+03 - No No
Sell Cumana {isopropylbenzana) 1.5E+04 parky - 4.3E+05 — 4.3E+04 - No Na
Solt Dlbromachloremethane 6.8E+00 Parky 1.1E+03 5,9E+05 1 1E+02 B.OE+D4 - [ No
St Dllsopropyl Ethar (DIPE) 14600 vgfky - +,2E+06 - 1,2E+05 - No No
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Table 5

Soll Matrix Constituent of Concern Screening
Former Kast Property

Carsan, California
Matrix Chamical * Marmum | e | Raste RBSLhc | RBSLox 0.4 | RBSLngxa.q ) Bockaround | o o tion Rationale? Slte-Ralatad

Cancantration - Conaentratien coc coc
Soll Ethanol 1.0E+08 Hgikg - 2.8E+07 - 2,8E+06 - No No
Soil Ethylbenzans 3.3E+04 ugikg 4.8E+03 4,6E+08 4. QE+02 4.8E+06 - RBSLe Yas Yes
Soil Fraon 12 1.7E+01 kg - 2,7E+08 - 2,7E+04 - ; No Mo
Soll Mathylane Chicride 2.1E+403 Hetkg 5.4E+03 8.6E+05 B5.4E+02 8.6E+04 - RBSLe Yeos No
5ol Mothy-tar-Butyl Ether 1. 4E+02 yalkg 3,6E+04 2 GE+07 3.56E6+03 2.9E408 - N No
Sall n-Butylbanzene 11E+Q4 paikg - 8.8E+06 - 8.8E404 - Na Na
Soll 0-Xylsna 1.6E+04 Mgikg - 4.5E+08 - 4.6E+05 - No No
Soil pim-Xylana 3.4E+04 Wgikg - 4,0E+06 - 4,0E+05 ~ No No
Sail p-lsopropyitoluene 1.1E+04 pgrky - 3.8E+08 - 3.8E+05 - No Ne
Soll Propylbenzens 2,1E+04 pgikg - 7.3E405 - 7.3E+04 — No No
Soll sac-Butylbanzens 9,1E+03 uorkg - 8.0E+06 - 8.9E+04 - No Na
Soll Styrane 2.3E+01 Hafkg - 7.1E+08 - 7.1E+08 - No No
Sall tar-Butyl Alcohel (TBA) 438402 pgfky -~ B.4E+08 - BAEHIS - Na Na
Sall tert-Butylbenzane 426402 kg ~ 7.9E+05 - 7.9E+04 - No No
Soll Tetrachloroelhans 1,9E+04 Lglkg B.GE+02 8,4E404 50E+0 8,4E+03 - RBSLe, RBSLne Yas No
Sail Taluana 5.7E+04 polkg - 1,1E+08 - 1,1E+08 - No No
Soll Trishicrosthene 7.2E+02 Hafkg 3.9E+03 2,3E+04 3.0E+02 2.3E+03 - RBsLe Yes No
Sol| Winyl Chiorlde 4.95+01 pgikg 3.26+01 7.4E404 3.2E+00 7.AE+03 - RBSLe Yoz Mo
Soll X ylenes, Tolal 1.4E+06 Lgikg - 3.4E+06 - 3.4E+05 - No No
Nolas; ’

" Chemicale Included if graatar than 5 detesls n sil from C-1¢ faat balow ground surfacs.

2 COC when meimum Sita-wida soncentration exceedad 0.1 X Resldentlal RBSL or backgraund, The excaaded crltsrion or oritaria are noted

cancentration sxcaeds both the RESL and the backgound cancentration (when data avallabls}
® Due 1o sheng i oral eancer aassssmant not reflected In RBSLs from HHSRE Work Plan hexavalent chromium Included as COC,

Slte-Related COCs may be ralated ta slte activilles assaclated with cruds oil storage prior to redevslopmant
RB5Lo - Rlsk-based Goncentratian far carcinogsnic effects

RE8Lne - Rlsk-basad Concsnlration far nancarcincgenle effscts

-- rot evailable
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Table &
Saoll Vapor Constituant of Concern Screaning
Former Kast Proparty
Carson, Californla

Matrix Sorins Ghemloal coaimar | Gnits | RDsLe RpSLhe | RBSLex 0 | RESLNax 0.1 cc:‘i‘?:::}:"“" cog |71 Rl
Soll Vapor | Non-Sub-Slab <= 10 k. 1,11-Trlohloroathana 0.2E+00 vaimd - 1.0E+05 - 1.0E+04 - Mo o
Soll Yapor  [Man-Sub-Slab <= 10 & 1,1.2,2-Tetrachlaroethane ©.0E403 Hg/m3 4,2E+00 1.5E+03 42601 1.6E+02 RBSLc RBSLne Yas Mo
Sall Vaper  |Mon-Sub-Slab <w 10 ft, 1,1,2-Trichlorosthans 7AE+00 pe/ma 1.5E+01 1.5E+08 1.5E+00 1.8E+02 RBSLe Yes No
Soll Vapor  |Non-Gub-Slab <w 10 ft. 1.1-Dichlarsathane 2,0E+02 pgima 1.5E+02 7.3E+04 1.5E+01 7.3E+03 RBSLc Ysa Na
Soil Vapor  |Nen-Bub-Slab <= 10 ft. +1-Dlchlatosthens 1.8E+00 pg/m3 - 7.3E+03 - 7.3E+02 - Mo . Mo
Soil Vapor_ [Nen-$ub.Slab <= 10 ft. 1.2 Trimathylbanzens 9,0E+05 pgima - 7.9E+02 - 7.3E+01 RBELne Yea Yes
Soil Vapor  [Non-Sub-Slak <= 10 &, 1.2.Dlshlotsethans 1.7E+04 yg/m3 1.2E+01 4,2E+404 1.2E+00 4.2E+08 RBS&Le Yes Ne
Scil Vapor  {Non-Sub-Slab <= 10 ft. 1,3,5-Ttimathylbenzene 4,5E+05 pgim3 - 8.3E4+02 - 8.3+ 01 REBSLne Yoa Yes
Soil Vapor  [Non-Sub-Slab <= 10 ft. 1,4-Dichlorsbenzena 1.7E+02 - lgim3 2.2E+01 8.35+04 2.2E+00 8.3E+03 RBSLe Yaa No
Sofl Vaper  |Non-Sub-Slab <= 101, 2.24-Trimalhylpentana - 1.4E+01 Hgm3 ™ 1.1E+05 - 1, 1E+Q4 - No Mo
Soil Vaper  [Non-Sub-Sleb <= 10 ft, 2-Butanene {Methyl Ethy Ketone) 1.6E+08 pgfm3 - S.2E+05 - 5.2E+04 RBSLne Yee No
Soll Vaper  |Non-Sub-Slab <= 10 ft. 2-Hexanons 1.8E404 HOfm3 - 3.1E+03 - 3.1E+02 RBSLno Yas Mo
Soll Vaper  |Non-Sub-8lak <= 101, 4-Elhyltoluene 4,4E+05 Hgimd - 73E+04 - '7.3E+03 REBSLno Yes Yoz
Soll Vaper  |Non-Sub-Slab <= 10 ft, 4-Methy-2. Pentanona 1,6E+01 Mg/m3 - 3.1E+05 - 3AE+04 - No Na
Sail Vaper | Non-Sub-Slab <= 10 ft, Acataha 2.4E+08 pgim3 - 32E+08 - 3.2E+08 - Neo No
Soll Vapor | Non-Sub-Blab <= 10 i Bonzeno . 3.0E+08 Hgim3 B.4E+00 8.3E403 8.4E-01 8.3E+02 RESLe. RBSLno Yas Yas
Seil Vapor  {Man-Syb-Slab <= 10 ft. Bramadichloramathang 1.2E+04 pgim3 - 8.68+00 7.9E+03 8.86-01 796402 RBSLe, RBSLno Yae No
Soil Vapor  [Mun-Sub-Slab <= 10 k. Bromomsihane 1.4E+00 Hgim3 - 5.2E+02 - 5,2E+01 - No Neo
Soll Vapor  |iNan-Sub-Slab <= 10 f, Carban Disullids 1.7E+05 Hgim3 - B.IEL04 - 8.3E+03 RBSLng Yes No
Soil Vaper  |Non-Sub-Slab <= 10 f. Chlarobshzens 5.0E+00 pitim3 - 1.0E+05 - 1.0E+04 - . o No
Soit Vapar  |Mon-8Sub-Slab <= 10 ft. Chleroethane 8. 7E+00 pa/ima - 3.1E+D8 - 31E+05 - No Mo
Soil Vaper  |Nen-Sub-Slab <= 10 ft. Chioreform A.7E+02 piim3 | - 48E+01 31E+4 4.8E+00 31E+03 RBSLe Yes Mo
Soll Yapor  |Mon-Sub-Slab <= 16 ft, Chlorernethane 9.BE+01 pg/ma - Q.4£+03 - G AE+(2 - Na Mo
Soll Vapar  |Non-Sub-Slab <= 10 ft. dla-1,2-Dichloroathens 8.9E+02 pg/m3 - 3.7E+03 - 3, FE+02 RESLho Yoa Ng
Soll Vapar  |Moh-Slib-Slab <= 10 . Gumane {isopropythenzana) 3.1E+04 Hgim3a - 4,2E+04 - 4.2E+03 RBSLig Yea Yea
Soll Yapor  |Non-Sub-Slab <= 101, GYclohsxane 2.7E+06 Hg/ma - 8.3E208 - 8.3E+04 RBSLne Yea Yoa
Boil Vapor  |Non.Sub-Slab <= 10 ft. Elhanol 5.4E+04 H¥m3 - 4.2E+05 - 4,2E+04 RBSLne Yea Mo
Soil Vapor  JMon-Sub-Slab <= 10 ft. Ethylbenzans 1.8E+08 pYm3 a.7E+01 2,1E+06 9.7E+00 2.1E+04 RBSLe, RBSLNe Yos Yes
Sil Yepor  [Non-Sub-8lab <= 10 ft. Froon 11 1.8E+01 Hgim3 o 7.3E+04 - 7.3E+03 - No Neo
Soil Yapor | Nan-Sub-Slab <= 10 ft, Freon 113 2.0E+02 Hgm3 - 3AE+08 - 3.1E+05 - No Ne
Soil Vapor | MNon-Sub-8lab <= 10 ft, Frecn 12 2.1E+02 pgim3 - 2.1E+04 - 2.1E+03 - o Na
Soll Vaper  |Non-Sub-Slab <= 10 ft. Heptane 1,0E+06 Hgim3 - 7.3E+05 -- 7.3E+04 RBSLng Yas ‘Yas
Scil Vaper | Non-Sub-Slab <= 10 fl, Haxachlora.1,3-Butadiens 2,0E+03 Hoim3 148+l 3.7E+02 11E+QD 8. 7B+ RBSLo, RBSLne Yes No
Solt Vaper  |Non-Sub-Slah <= 10 ft. Hexans 1.6E+08 paims - 7.3E+08 - 7 3E+04 RASLng Yes Yes
Soll Vaper  |Non-Sub-Slab <= 10 f. Isopropariol 4.5E+05 peima - 7.3E+05 - 7.3E+04 RB3Lne Yes No
Soll Vapor  |Non-Sub-Slab <= 10 k. Msthylata Chlaride TAE+DA pam3 2.AE+02 4,2E104 2.4E401 4.2E+403 RBS&LO, RBSLHG Yes No
Soll Vaper  |Non-Sub-Slab <= 10 #. Methyl-tert-Bulyl Ethar 2.8E+403 Hgim3 9.4E+02 - B.3E+05 B.4E+01 8.3E+04 RBSLo Yes No
Soll Vapor | Non-Sub-Slab <= 10 #. Maphthalene B,2E+03 Haim3 T.2E+00 8.4E+02 7.2E-01 2.4E+01 RESLe, RBELNC Yos Yes
Soll Vapor | Nen-Sub-Stab <= {0 ft, a-Xylena 2AE+M Hgim3 - 7.3E404 - 7.3E+03 R85Lna Yas Yes
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Soll Vapor Constituent of Concern Screening

Table &

Former Kast Proparty
Carson, Californla
Matrix Sarios Ghemlcal conaatlh | Uris | RESLe RBSLnc | RESLox 0.4 | RESLncx 0.1 C?;::r':::‘““ o |teeted
Soll Vapor  |Nen-Sub-Slab <=0 ft, pim-Xylane 1.7E+05 Hgima - 7.53E+04 - 7.3E+03 RBSLne Yeo Yes
8oll Vapar  |Non-Sub-Slab <= 10 ft. Propylbenzene 3, 7E+04 pg/ma S - 1.56+04 s 1.5E+03 RBSLne Yas Yes
Boll Vapor  |Nen-Sub-Slab <= 10 f. Slyrane 59EH03 Hgfm3a - S AE=+04 - 0.4E+03 Ne Ne
Soll Vapor  |Non-Sub-Sab <= 10 ft. t-Butyl Alsshel (TBA) 1,4E+02 pgims - 1,2E+08 - 1.2E402 RBSLns Yas Na
S0l Vapor  {MNan-8ub-Slab <= 10 f Tetraghlorosthens 8.3E+08 paim3 4.1E+01 3.7E+03 41E+00 3.7E+02 RBELe, RBSLno Yes Mo
Scil Vapor  [Mon.8ub-Slab <= 10 ft. Tatrahydrofuran 1.2E+01 fgim3 1.3E+02 BAE+04 1.3E+01 3.1E+08 - Mo Nao
Soil Vapor  |MNen-Sub-Slab <= 10 ft. Tolusns 3.7E408 Hg/m3 -- 2.1E+04 - 31E+03 RBSLne Yos Yas
Soil Vapor  |Non-Sub-Slab <= 10 ft. trans-1.2-Dichlorcethene 8,8E+03 vaind - 8.3E+07 - 8.3E+02 RBSLne Yas No:
Soll Vapor  [Non-Sub-Slab <= 10 it irans-1, 3-Dichloropropana 6,5E+00 pgim3 1.88+01 2,1E+03 1.5E+00 21E+02 RBSLa Yes Ne
Soll Vapar  |Non-Syb-Slab <= 10 ft Trichlaroathana 8.6E+03 paim3 1. 2E+0% 8.3E+04 1.2E401 6,3E+03 RBSLe, RASLho Yas No
Soil Vapor  |Nan-sug-Slab <= 101t Vinyl Acetate B.AE+00 pgfm3 - 21E+02 - 21E+C1 - No Ne
Scll Vaper  |Sub-Slab 11,1 Trichlsroethane 2.2E+04 Lg/ma - T0E+G5 - 1.0E+04 RBSLno Yas No
Soil Vapor  [Sub-Slab 11-Dichlorosthana "1.8E401 ya/m3 - 7.3E+03 - 7.3E+02 - Mo Mo
3oil Vaper | 8ub-Slab 1.24-Triohlorebenzens 1.3E+403 Haim3 - 4.2E+02 - 4.2E+01 RBSLac Yeas No
Soll Vapor | Sub-Slab 1.2/4-Trimathylbsnzsna 3,3E+04 lg/m3a o 7.3E+02 - 7.3E+01 RBS&Lne Yea Yos
Sell Vapor | Sub-5lab 1,2-Dichlorokenzehe 786402 pim3a - 2,1E+04 - 2 1E+03 - Ne Ne
Soll Yapor | Sub-Slab 1,2-Dlchlarosthane 1.2E+04 pgim3 1.2E+01 4.2E+04 1.2E+00 +2E+03 RESLe, RBSLNo ' Yes No
Soll Vapor  |Sub-Slsb :2-Dlohleropropans 2.2E+01 pam3 24E+01 4.2E:02 2.4E+00 4.2E+01 RBSLe You Mo
Soll Vapor  |Sub-Blab 1,3,5-Trimethylbanzene 1.0E+04 Hgim$ - 8,.3E+02 - 8.8E+01 RBSLnge Yea Yes
8oll Vaper  ]sub-8lab 1,3-Butadiane 2,2E+00 pefma 1.4E+00 21E+03 1.4E.01 24E+02 RASLo Yas o
Soll Vapor | Sub-Slab 1,3-Dichlorebenzans 3.65+01 ugim3 1.1E+04 - 11E+03 - No No
Soil vapor  |Sub-Slab 1.4-Dichlorobenzens 1.1E+02 Pgim3 2.2E+01 8.3E+04 2.2E+00 8.3E+03 RBSLe Yas No
Soil Vapor | Sub-Slab 1,4-Dioxans 3.0E+02 Hgfm3 32E+01 3.1E+05 3.3E+00 3.1E+04 RBSLe Yos Na
Sall Vapor  |Sub-Slab 2.2,4-Trlmsthylpantans 4.6E+04 . pgimd - 1.1E+08 - 1.1E+04 RASLhe Yes Yas
Soll Vapor  |Sub-Slab 2-Butanons {Mathyl Eihyl Ketone) 2.1E+02 pging - 626405 - 5.2E+04 - No No
Soll Vapor  |sub-Slab 2-Hexancne . 3BE+02 pg/ma B 31E+03 A1E+02 RBSLne Yas Mo
Soll Vaper  [Sub-Slab 4-Elh¥linluans 3.1E+04 Hp/ma - 7.3E404 7.9E+03 RBSLNG Yeu Yoa
Soil Vaper  §B8ub-Blab 4-Mathil-2-Pentanone 146+ bg/m3 - 31E+06 - 3B+ - No No
Soil Vapor | Sub-Stab Acatona B.2E+02 Mgims - 3.2E+08 - 3.2E405 - Mo Mo
Soll Vapar | 3ub-Slab Bonzane 2,4E+05 pa‘m3 8.4E+00 6.3E+03 8.4E-01 #.3E+02 RBSLe. RBSLne Yos Yes
Soll Vapar | Sub-Slab Bromedichlaromathana 3.7E+02 pgim3 8.8E+00 T.AE+03 6.6E-01 TE+02 RBELe Yes Ne
Soll Vapar | Sub-Slab Bromaform A1EH00 peim3 2.2E+02 TAE+08 2.2E+01 7.AE+02 - MNe No
Soil Vapor | Sub-Slab Bromomethane 0.6E+01 naim3 - 5.2E+02 - 8.2E401 RBSLne Yes Ne
Soll Vapor | Sub-Glab Carbon Disulfida 2.3E+02 Hgim3 - &.3E+04 - B.3E+03 Ne No
Soll Vapor  |Sub-Slab Cerbon Tetrachlorlds 9.9E+01 Hgim3 6.8E+00 4.2E+03 6.8E-01 4,2E+02 RBSLo Yas No
Soll Vapor | Sub-Slab Chlorebenzens 4.8E+01 Pgim3 1.0E+06 - 1.0E+04 - HNo Mo
Soll Vapor  {Sub-8lab Chloreathane 8.65+01 paima - B1E+06 - 31E+058 No No.
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Table &

Soll Vaper Gonstituent of Goncern Sereening

Former Kast Property
Carson, Callfornia

Matrix Sarios - Chamical o 0 | Unin | RBsLe RaSLnc | RpSLox 04 | RESLAGx 0. ciij:‘::;"" I
Sall Vapor  |Sub-Slab Chloroferm 8.4E+03 pm3 4.6E+01 3.1E+04 * 4.8E+00 3.1E+03 RBSLe, RASLNO Yo No
Soll Vapor  |Sub-Slab Chleromethane 1.7E+04 pgim3 - 0.4E+08 — 0.4E402 RBSLne Yaa No
Soll Vapor  |8ub-8lab cia-1,2:Dlchlorosthene 1.35+02 pim@ - 3.7E+08 - B.7E+02 - No Ne
Soll Vapor | SubuSlab ‘Cumens {lsopropylbenazsha) 1.8E+04 pa/m3d - 4.2E+04 - 4 2E+03 RBSLna Yas Yea
Soll Vapor | Sub-Slab Cyelohexans 1,2E+08 Hgima - 8.3E+05 - 8,3E+04 RBSLne Yos Yes
Soil Yapor  |Sub-Slab Dibramochloramethane 1.1E+02 pefm3 a.0E+00 T.3E+03 8.068-01 7.3E+02 RBSLe Yes Ne
Soll Vaper  |sub-Slab Ethahal 1,8E+03 p/md - 42E+05 - 4.2E+04 ™ No Ne
Soll Vapor  JSub-5lab Ethvlbenzena B.YE+04 Hg/m3 0.7E+01 21E+05 8.7E+00 2.1E+04 RBS&Lo. RBSLNe Yaa Yea
Sali Vepor  |Sub-8lzb Frenn 11 T.2E+01 peim3a - T.3E+04 = T.3E+03 - No Mo
Soll Vaper  |Sub-Slab Fraun 113 1.6E+02 Hgfma - 3.1E+08 - 31E+05 - No Mo
Sofl Vapor  |Sub-8lab Fraon 114 2.7E+01 pam3 - 3, 1E+08 34E+08 - No Mo
Soll Vapor  |Sub-Slab Freon 12 1.2E+02 veim3 - 2.1E+04 - 21E+08 - No Mo
Soll Vapor  JSub-Slab Heptana 0.6E+08 paAnG - 7.3E+05 - TAE+04 RASLne Ya3 ACH
Soll Vapor [ Sub-Stab © Hexana . 3.0E405 pgima - 7.8E+05 - 7.3E+04 RBSLNg Yas Yas
Soil Vapor | Suh-Slab iaopropanal 1.7E+04 Hgim3 - 7.3E+05 - 7.3E+04 - No Me
Sail Vapor  |Sub-Slab Melhylene Chlotlde 2.8E+04 paim3 2.4E+02 4.2E+04 2.4E+01 4,2E+03 RBS&Le, RESLne Yes Mo
Soll Vapar  |Sub-Slab Mathyl-tart-Butyl Ether 44E+02 paims 0.4E+02 8.3E+05 9.4E+01 B8.8E+04 RBSLe Yeos MNa
Soll Vapor  {Sub-Slak Naphihalens 1.2E+02 pafm3 ¥.2E+00 04E+0Z 7.9E-01 4401 RBSLa, RBSLNo Yos Yas
Soll Vapor  [Sub-Slab o-Xylana 7.45+04 Hg/im3 - 7.3E+04 - 7.3E+03 RBSLne Yes Yan
Soll Vaper  |Sub.Slab pim-Xylane 2.A4E+06 pgima — 7.3E+04 - T.3E+03 REBSLne Yea Yeos
Soil Vapor  [Sub-Slah Propylbenzens 1.6E+04 Hgfm3 - 1.5E+04 - 1,6E+08 RBSLno Yes Yoo
Soll Vapar  |Sub-Blab Styrane 2,0E+01 Pefm3a - S4E+04 94E+03 - No No
Solt Vaper  |Sub-Slab Totrashlaracthens 1.1E+04 Hgim3d 41E+01 3TE+08 4.1E+00 8.7E+02 RBE&Le, RBSLhe Yos No
Soll Vapor  |Sub-Slab Tetraliydrofuran 7.7E+01 . Hgim3. 1.9E402 9.1E+04 1.3E+01 S 1E+03 RBSLc Yos Ne
Soll Vapar [ Sub-Slab Tolusne 1.4E+05 pg/md - 3.4E+04 - 3.1E+03 RBSLne Yoa Yes
Soll Vapor | Sub.-Sfak ttzns-1.2-Dichlorosthana 1. 2E:+01 pgtmd - 8.3E+03 - 6,35+02 - No No
Sall Vapor | Sub-Slab irana-1,2-Dighloropropens 8.4E+00 Him3 .58+ 2,1E+03 1.5E+00 21E+02 RBSLe Yas Mo
Sail Vapar | Sub-Slab Trichloroathsna 1.1E+04 Hgfm3 1.2E+02 8.3E+04 1.2E+01 8.3E+03 RBSLe, RBSLne Yes Mo
Soil Vapor  |Sub-Slab Vinyl Chlatids 2.7E+01 Ha/m3 31E+00 1.0E+04 3.1E-01 1.0E+03 RBSLe Yes Ne
Notes:

COGC whsh maximum Slte-wide concentration i 0.1 xR
§ite-Relsted COCs may ba ralated 1o slie ackivites aasoctatad with oruds all elorage prior lo radevalopment
RBSLe - Risk-based Congantralion for aarclnogenie offsuts

RBELnc - Risk-based Concsnirstion for noncarcinegetile sffects

< nol avallable

Bof i

ial RBSL or bagkground. Selackion erlterion of orltarla are listed In thia column.



Table 7

Former Kast Property
Carson, California

Site-specific Cleanup Goals for Soil - Resident

Resident
Chemical of CAS Soil (mg/kg)
Potential Concern Number EF = 350 dfy EF =4 dfy
88CG,, SS8CG, S8CG, S8CG,
Metals
Antimony 7440-36-0 31E+01° - 2.7E+03 -
Arsenic 7440-3g-2 2.2E+01 6.1E-02 1.9E+03 5.4E+00
Cadmium 7440-43-9 7.0E+01 1.6E+03 6.1E+03 1.4E+05
Chromium VI 18540-29-9 2.3E+02 1.2E+00 21E+04 1.1E+02
Cobalt 7440-48-4 2.3E401 7.6E+02 21E+03 6.7E+04
Copper 7440-50-8 3.1E+03 - 2.7E+05 -
Lead 7439-92-1 8.0E+01 - - -
Thallium 7440-28-0 7.8E-01 - 6.8E+01 -
Vanadium 7440-62-2 3.9E+02 - 3.4E+04 -
Zine 7440-66-6 2.3E+04 - 21E+06 -
PAHs
Benz[a]anthracene 56-55-3 - 1.6E+00 - 1.4E+02
Benzo[a]pyrene 50-32-8 - 1.6E-01 - 1.4E+01
Benzo[b]flucranthene 205-99-2 -- 1.6E+00 -- 1.4E+02
Benzolk]flucranthene 207-08-9 - 1.6E+00 -- 1.4E+02
Chrysene 218-01-9 - 1.6E+01 - 1.4E+03
Dibenz[a,hlanthracens 53-70-3 - 1.1E-01 - 9.7E+00
Indenc|1,2,3-cd]pyrene 193-39-5 - 1.6E+00 - 1.4E+02
Methylnaphthalene, 1- 90-12-0 4.0E+03 1.6E+01 3.5E+05 1.4E+03
Methylnaphthalene, 2- 91-57-6 2.3E+02 - 2.0E+04 -
Naphthalene 91-20-3 1.5E+02 " 4.0E+00 1.3E+04 3.5E+02
Pyrene 129-00-0 1.7E+03 - 1.5E+05 -
TPH
Aliphatic: C5-C8 7.1E+02 -- 6.2E+04 -
Aliphatic: C9-C18 1.4E+03 - 1.3E+05 -
Aliphatic: €19-C32 1.1E+05 - 1.0E+07 -
Aromatic: C6-C8 - - - -
Aromatic; C9-C16 6.0E+02 - 5.3E+04 .
Aromatic: C17-C32 1.7E+03 - 1.5E+05 -
TPHg 7.6E+02 - 6.6E+04 -
TPHd 1.3E+03 - 1.1E+05 -
TPHmo 3.3E+03 - 1.9E+05 -
§VOCs
2,4-Dinitrotoluene 121-14-2 1.2E+02 1.6E+00 1.1E+04 14E+02
Bis{2-Ethylhexyl) Phthalate 117-81-7 1.2E+03 3.5E+01 1.1E+05 3.0E+03
’ VOCs
1,1,2,2-Tetrachlorosthane 79-34-5 6.2E+02 4.7E-01 5.4E+04 4.1E+01
1,2,3-Trichloropropane 96-18-4 2.4E+00 21E-02 21E+02 1.9E+00
1,2,4-Trimethylbenzene 95-63-6 8.3E+01 - 7.2E+03 -
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Table 7
Site-specific Cleanup Geals for Soil - Resident
Former Kast Property
Carson, California

Resident
~ Chemical of CAS Soil {mg/kg)
Potential Concern Number EF = 350 dly EF = 4dly
SSCG,,. 85CG, SSCG,. SSCG,

1,2-Dichleroprepane 78-87-5 1.5E+01 8.3-01 1.3E+03 7.2E+01
1,3,5-Trimethylbenzene 108-67-8 8.5E+01 - 7TAE+03 -
1,4-Dichloroberzene 106-46-7 3.6E+03 2.8E+00 3.2E+05 2.4E+02
Benzene 71-43-2 6.7E+01 2.2E-01 5.8E+03 1.9E+01
Bromedichioromethane - |75-27-4 4,3E+02 4.9E-01 3.8E+04 4.2E+01
Bromomethane 74-83-9 8.8E+00 - 7.7E+02 -
Ethylbenzene : 100-41-4 3.3E+03 4.8E+00 2.9E+05 4.2E+02
Methylene chleride 75-09-2 3.6E+02 5.3E+00 3.2E+04 4.7E+02
Tetrachloroethene 127-18-4 8.6E+01 5.5E-01 7.5E+03 4.9E+01
Trichleroethene _ 79-01-6 5.8E+00 1.7E+00 5.0E+02 1,5E+02
Vinyl chloride 75-01-4 TAE+01 | 3.2E-02 6.4E+03 2.8E+00

Notes:

" -- " not applicable; " na " not available

" EF " exposure frequency; " dfy " days per year

" 88CG,, " site-specific cleanup goal using a target noncancer hazard = 1

" 88CG, " site-specific cleanup goeal using a target cancer risk = 1x10° for residents

Seil SSCGs based on incidental ingestion, dermal contact with scil, and outdoor air inhalation
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Table 8
Site-specific Cleanup Goals for Soil - Construction and Utility Maintenance Worker
Former Kast Property
Carson, California

) Construction and Utility Maintenance
Chemical of CAS Worker
Potential Congern Number Soil (mgrkg)
88CG,, S8CG,

Metals
Antimany 7440-36-0 3.1E+03 -
Arsenic 7440-38-2 4.1E+02 "1.5E+01
Cadmium : - |7440-43-9 6.4E+02 2.4E+02
Chremium VI 18540-29-9 3.2E+03 6.7E+00
Cobalt 7440-48-4 2.0E+02 1.1E+(2
Copper 7440-50-8 3.1E+05 -
Lead 7439-92-1 - -
Thallium 7440-23-0 7.7E+01 -
Vanadium 7440-62-2 3.9E+04 -
Zinc 7440-66-6 2.3E+06 -

PAHs
Benz[alanthracene 56-55-3 - 2.6E+02
Benzo[alpyrena 50-32-8 -- 2.6E+01
Banza[b]fluoranthene 205-99-2 - 2.6E+02
Benzalk]flucranthene 207-08-9 -~ 2.6E+02
Chrysene : 218-01-9 - 2.6E+03
Dibenz[a,hlanthracene 53-70-3 - 1.9E+01
Indana[1,2,3-cd]pyrene 193-32-5 - 2.6E+02
Methylnaphthalene, 1- 90-12-0 1.9E+05 2.7E+03
Methylnaphthalene, 2- 91-57-6 1.1E+04 -
Naphthalena 91-20-3 ’ 1.4E+02 3.9E+01
Pyrene . 129-00-0 6.7E+04 . -

_ TPH

Aliphatic: C5-C8 : B.3E+02 -
Aliphatic: C9-C18 1.6E+03 -
Aliphatic: C19-C32 5.5E+06 -
Aromatic: C8-C8 - -
Aromatic: C9-C16 ' 7.5E+02 -
Aromatic: C17-C32 8.3E+04 -
TPHg 8.6E+02 -
TPHd 1.9E+03 -
TPHmMo 1.6E+05 -

8VOCs
2,4-Dinitrotoluene 121-14-2 6.3E+03 2.8E+02
Bis(2-Ethylhexyl) Phthalate 117-81-7 6.3E+04 6.4E+03

VOCs
1,1,2,2-Tetrachloroethane 79-34-5 8.3E+02 5.7E+00

Page 1 of 2



Table 8

Site-specific Cleanup Goals for Soil - Construction and Utility Maintenance Worker
Former Kast Property
Carson, California

Construction and Utility Maintenance
Chemical of CAS Worker
Potential Concern Number Soll (mg/ka)

S8CG,; SSCGE,
1,2,3-Trichleroprepaneg 96-18-4 2.0E+00 7.2E+00
1,2, 4-Trimethylbenzene 95-63-6 7.5E+01 -
1,2-Dichlorepropane 78-87-5 1.2E+01 8.5E+00
1,3,5-Trimethylbenzene 108-67-8 7.7E+01 -
1,4-Dichlorobenzena 106-46-7 8.7E+03 2.8E+01
Benzene 71-43-2 6.9E+01 . 2.2E+400
Bromodichloromethane 75-27-4 4.9E+02 5.3E+00
Bremomethane 74-83-9 7.8E+00 -
Ethylbenzene 100-41-4 4.5E+03 8.1E+01
Mathylene chloride 75-09-2 1.2E+03 5.9E+01
Tetrachloroethens 127-18-4 8.6E+01 1.0E+01
Trichloroethane 79-01-6 5.5E+00 1.9E+01
Yinyl chloride 75-01-4 8.7E+01 3.1E-01
Notes:

" " not applicable or not available

" 88CG,, " site-specific cleanup goal using a target nencancer hazard = 1

" 8SCG, " site-specific cleanup goal using a target cancer = 1107 for workers

Scil S8CGs based on incidental ingestion, dermal contact with soll, and sutdoor air inhalation
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Table 9 ,
Site-specific Cleanup Goals for Soif Vapor — Construction and Utility Maintenance Worker
Former Kast Property '
Carson, California

Che;‘;ica' CAS " Soil Vapor (ug/m?)
Number ;

Concern $SCG,, SSCG,

" PAHs
Naphthalene 91-20-3 2.3E+05 6.3E+04

VOCs '

1,1,1-Trichloroethane 71-55-6 7.4E+09 -
1,1,2,2-Tetrachloroethane 79-34-5 1.8E+07 1.2E+05
1,1,2-Trichloroethane 79-00-5 1.0E+Q5 8.6E+05
1,1-Dichlorosthane 75-34-3 9.9E+08 2.5E+07
1,2,4-Trichlorobenzene 120-82-1 3.9E+05 -
1,2,4-Trimethylbenzene ' 95-63-6 2.3E+06 , -
1,2-Dichloroethane ' 107-06-2 4 4E+06 8.5E+05
1,2-Dichloroprapane 78-87-5 3.6E+06 2.5E+06
1,3,5-Trimethylbenzene ' 108-67-8 2.3E+06 -
1,3-Butadiene 106-89-0 3.7E+06 3.0E+05
1,4-Dichlorobenzene 106-46-7 2.3E+08 7.2E+Q5
1,4-Dioxane 123-91-1 1.3E+08 1.6E+05
2,2 4-Trimethylpentane 540-84-1 8.5E+08 -
2-Hexanone . 501-78-6 7.9E+086 --
4-Ethyltoluene 622-06-8 2.5E+07 -
Benzene 71-43-2 3.2E+07 1.0E+06
Bromodichloromethane 75-27-4 7.2E+07 7.8E+05
Bromomethane 74-83-9 9.5E+06 -
Carbon disulfide ' © 75-15-0 1.4E+09 --
Carbon tetrachloride 56-23-5 1.6E+08 1.1E+06
Chlaroform 67-66-3 9.0E+07 4.9E+06
Chloromethane 74-87-3 1.7E+08 --
Cyclohexane 110-82-7 1.8E+10 -
Dibromochloromethane 124-48-1 6.0E+Q7 8.8E+05
Dichloroethene, cis-1,2- 156-59-2 8.3E+06 -
Dichloroethene, trans-1,2- 156-60-5 9.3E+07 -
Dichloropropene, trans-1,3- 10061-02-6 44E+07 " 3.9E+D6
Ethanol ' '64-17-5 1.9E+08 -
Ethylbenzene: 100-41-4 6.3E+08 7.0E+06
Heptane 142-82-5 2.3E+09 --
Hexachloro-1,3-butadiene 87-68-3 4.4E+08 8.0E+04
Hexane 110-54-3 1.7E+09 --
Isopropanal 67-63-0 5.7E+08 --
isopropylbenzene {cumene) 98-82-8 1.5E+09 --
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Table 9
Site-specific Cleanup Goals for Soil Vapor — Construction and Utility Maintenance Worker
rormer Kast Property
Carson, California

Che;?ica' CAS Soil Vapor (ug/m?)
Number

Concem SSCG,, SSCG,
Methyl ethyl ketone (2-butanone) 78-83-3 1.1E+09 -
Methylene chloride 75-09-2 6.1E+08 . 2.8E+07
Methyl-tert-buty! ether 1634-04-4 1.8E+09 6.5E+07
Propylbenzene ) 103-65-1 6.6E+08 - -
tert-Butyl Alcohal (TBA) 75-65-0 2.6E+08 -
Tefrachloroethene 127-18-4 5.6E+07 6.6E+06
Tetrahydrofuran 109-99-9 4,96+08 -
Toluene 108-88-3 3.7E+09 --
Trichlorosthene 79-01-6 2.0E+06 6.7E+06
Vinyl chloride 75-01-4 2.3E+08 8.3E+05
Xylene, m- . 108-38-3 6.0E+07 ) -
Xylene, o- 95-47-6 4.8E+Q7 : -
Xylene, p- 106-42-3 5.9E+07 --

Notes:

" --" not applicable or not available

" 55CG,, " site-specific cleanup goal using a target nencancer hazard = 1

" S8CG, " site-specific deanup goal using a target cancer = 1x107 for workers

Soil Vapoer S8CGs based on outdoor air inhalation of vapors emanating from the subsurface

Page 2 of 2



Table-10

Background Sources of Chemicals in Indoor Alr

Former Kast Property
Carson, California

Typical

pesticide

58
Value* Max V]all;;
ug/m
1,2,3 {ugim’) (g
Analyte CAS |Common Sources
1,1,1-Trichloroethane 71-55-6 Automotive adhesive, lubricant, wood parquet adhesive,
silicone lubricant, floor adhesive, furniture cleaner, 1.9 150
horticulture spreader/sticker
1,1,2,2-Tetrachlorgethane 79-34-5 Paint, pesticide, adhesives, lubricant NR NR
1,1,2-Trichloroethane 79-00-5 Electronics [ubricant, automotive adhesive, glass cleaner NR NR
1,i-Dichloroethane 75-34-3 Adr freshener NR 0.9
1,2, 4-Trimethylbenzene 95-53-6 Gasoline, paints, automotive parts cleaners, wood floor ag NR
wax, pesticides !
1,2-Dichloroethane 107-06-2 Molded plastic consumer products {e.g., toys and holiday
decorations}, Dorersol (Dexol Industries), home defense 0.04 1.1
fogger (pepper spray)
1,3,5-Trimethylbenzene 108-67-8 Gasoline, paints, automotive parts cleaners, wood floor 12 '3~2
wax, pesticides ’
1,4-Dichlorobanzene 106-46-7 Mothballs, bathrooin fresheners. A common fumigant for
moths, molds and mildews; minor use for control of iree- 0.54 160
boring insects
2-Butanohe 78-93-3 Paint, automotive parts cleaners, adhesives NR NR
4-Methyl-2-Pentanone (MIBK) 108-10-1 Paint, shellac, dry erase marker NR NR
Acetone 67-64-1 Paints, laquers, paint thinners, adhesives, automotive
parts cleaners, nail polish remover, air fresheners, super
36 670
glue remover, household cleaners, pet care, foggers
Benzene 71-43-2 Gasoline, other petroluem products, natural gas, fobacco 9 55
smoke, solvents 2
Bromedichloromethane 75-27-4 Byproduct of municipal water clhilorination process NR NR
Bromomethane 74-83-9 Byproduct of municipal water chlotination process NR 2.8
Carbon Tetrachloride 56-23-5 Automotive trim/detail adhesive, Radio Shack plastic
: bonder, adhesive remover, byproduct of chemical bleach
reacting with surfactants, auto brake eleaner, Clorox 057 1.8
cleamp, Formula 44/40, Lysol toilet bowl cleaner with
bleach
“chloroform 67-66-3 Byproduct of municipal water chlorination process, _
solvent {(adhesive remover), Fix-a-Flat, Clorox Cleanup, 14 13
Lysol toilet bowl cleaner with bleach
Chloromethane 74-87-3 Static guard, aerosol NR NR
Cyclohexane 110-87-7 Adhesive/glue, laquer thinner, degreaser, paint 0.62 NR
Ethanol 64-17-5 Paints, cleaners, ait fresheners, adhesives, windshield ’
treatment/glass cleaners, soaps/detergents, aerosol spiays,
personal care products, insecticides, pet care products, NR NR
beverages
Ethylbenzene 100-41-4 Gasoline, other petroluemm products, paints, degreaser, 23 i8
pesticides :
Freon 11 75-69-4 Refiigerant, electronics cleaner (flux stripper) NR NR
Freon 113 76-13-1 Refiigerant, solvent NR 7
Freon 12 75-71-8 Refrigerant NR NR
Heptane 142-82-5 Gasoline, other petrolenn products, adhesive, laguer,
automolive cleaner and Inbricant, water repellant, 1.1 NR
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Table 10

Background Sources of Chemicals in Indoor Alr

Former Kast Property
Carson, California

Typical

gun cleaner/lubricant, insecticide, pepper spray, rain and
stain guard, rubber cement, leather finish, windshield
cleaner

Value® | Max Value®®
3
(ug/m®) {ug/m®)
Analyte CAS |Common Sources"®?
Mexane 110-54-3 Gasoline, other petrolevin products, adhesive, automotive)
parts cleaner, solvent, flea treatment for pets 1.8 NR
Isopropanol 67-63-0 Personal care produscts, paints, adhesive, cleaning
products, water repellant, automotive parts cleaner, ink NR NR
cartridges, househeld cleaning products
Methylene Chloride 75-09-2 Automotive cleaner/lubricant/degreaser, adhesive and 49 0
paint remover, herbicide - 26
Naphthalene 91-20-3 Gasoline, other petrolusin products, mothballs, 0.47 -
‘ automotive parts cleanet, paint, herbicide, pesticide ' !
n-Propylbenzene 103-65-1  |Gasoline, other petroleum products 0.54 17
o-Xylene 95-47-6 Gasoline, other petrolewn products, paint, automotive
parts cleaner, adhesive, pesticide, pet care products 2.2 61
p/m-Xyiene 1330-20-7-1 |Gasoline, other petroleuin products, paint, autoinotive
parts cleaner, adhesive, pesticide, pet care products 5.7 290
Styrene 100-42-5 Gasoline, other petrolenin products, automotive care,
: , 0.93 23
adhesive .
Tetrachloroethene 127-18-4 Dry cleaner solvent, adhesive, automotive parts
cleaner/degreaser/lubricant, stain remover, garage door
lubricant, gutter seal, electrical parts, Gunk 0.95 47
cleaner/lubricants, Shoo Goo, tire inflator and sealer,
windshield cleaner
Tetrahydrofuran 109-99-9 Solvent, primer, cement, NR NR
Tolueng 108-88-3 Gasoline, other petrolenm products, paints, adhesives,
. o 12 180
automotive parts cleasner, pesticide
Trichloroethene 75-01-6 Dry cleaner solvent, automotive parts-solvent
cleaner/degreaser garage door lubricant, auto brake
cleaner, fabric stain remover/cleaner, electronics cleaner, 38
0. 10

All concentrations reported in ug/m® (micrograms per cubic meter)

NR Not reported

1. Taken from NIH Household Products Database {http://householdproducts.nim.nih.gov/index.htm)

2, Taken from ATSDR Toxic Substances Database {http://www atsdr.cde.gov/substances/index.asp)
3. Gerder and Dettenmaier. Department of Defense Hill Air Force Base, Detailed Indoor Alr Characterization and Interior Source Identification
by Portable GC/MS. AWMA, 30 September 2010 {http://events.awma.org/education/vapor-proceed.htm|)
4. "Best Estimate" average value from Hodgson and Levin, 2003. Volgtile Organic Compounds in indoor Air: A Review of Concentrations
Measured in North America Since 1990, LBNL-51715
5. Maximum value from Hodgson and Levin, 2003. Volatile Organic Compounds in Indoor Alr: A Review of Concentrations Measured In North

America Since 1990, LBNL-51716. When available geomatric mean of maximum values reported among studies
6. Maximum values from Dawson and McAlary, 2009, A Compllation of Statistics for VOCs from Post-1990 Indoor Afr Concentration Studies in

North American Residences Unaffected by Subsurface vapor Intrusion. Ground Watar Monitoring & Remediation 29, no. 1/Winter 2009/pages

50-69.
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- 1.0 INTRODUCTION

This appendix presents the approach and methodologies that were used to derive Site-
specific cleanup goals (SSCGs) for chemicals of concern (COCs) detected in soil and soil
vapor at the former Kast Property (Site) located in Carson, California. The Site is a former
oil storage facility that was sold by Shell Oil Company in the late 1960s and later
redeveloped into the Carousel subdivision containing 285 single family houses. Based on
historical operations, the primary Site COCs are related to crude oil and bunker oil.

Site-specific SSCGs were derived to provide target cleanup goals for the development of a
Site remediation strategy. The SSCG calculation approach is consistent with current United
States Environmental Protection Agency (USEPA) and California Environmental Protection
Agency (Cal-EPA) Department of Toxic Substances Control (DTSC) guidance documents
(USEPA, 1989; 1991a; 2002; 2009; 2012; Cal-EPA 1999; 2011a) including the withdrawn
Interim Guidance on Evaluating Human Health Risks from Total Petroleum Hydrocarbons
(TPHj) (Cal-EPA, 2009a)'. Both risk-based SSCGs and' values based on local and regional
background have been developed for the Site. A discussion of the input parameters, the
algorithms, and SSCGs are included in this appendix.

2.0 DATA EVALUATION AND COC SELECTION

An initial step in the risk assessment process is an evaluation of available data to identify
media-specific COCs. A variety of samples have been collected as a part of the Site
investigation process. Detected compounds include inorganics, polycyclic aromatic
hydrocarbons (PAHs), total petroleum hydrocarbons (TPH), volatile organic compounds
(VOCs), semi-volatile organic compounds (SVOCs) and metals. These compounds, if they
were detected in at least one sample in a given media (soil or soil vapor), were included in
the COC selection process. A toxicity-concentration screen was then used to focus the list
of COCs to those chemicals that have the potential to contribute significantly to potential
risk at the Site, as discussed below.

COC screening was conducted using risk-based screening levels (RBSLs) that were
calculated assuming potential residential exposures to COCs in soil and soil vapor as part of
the HHSRE process (Geosyntec, 2009, 2010, 2011). The RBSLs represent chemical
concentrations in the relevant environmental media that would be consistent with a target
risk level for the current land use under conservative (i.c., protective) exposure conditions.
For soil vapor, the screening levels were developed to address potential sub-slab soil vapor
migration to indoor air and therefore are considered to be very conservative values for use in

' Note that the Cal-EPA Inferim Guidance on Evaluating Human Health Risks from Total Petroleum
- Hydrocarbons (TPH) is no longer active; however, information provided in this document is considered in this
evaluation. :

SBO484\SSCGs_AppendixA (2-2013.docx 1 _ February 2013
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screening subsurface soil vapor for potential outdoor construction and utility maintenance
worker exposures. For the carcinogenic PAHs and metals, a background comparison value
was used along with the calculated RBSLs for COC selection.

In the first step of COC selection, a list of detected chemicals in each media was identified.
Tables 1 through 4 of the main report present the prevalence and range of concentrations of
all chemicals that were detected at least once in soil, soil vapor, indoor air and groundwater,
respectively across the Site. As discussed in the main report, quantitative SSCGs are being
developed for soil (for residential and construction and utility maintenance worker receptor
scenarios) and soil vapor (for the construction and utility maintenance worker receptor
scenario). Therefore, chemicals detected in these media were carried forward into the COC
selection.

To identify COCs for each media, the maximum concenfration for that media was compared
to one-tenth of its respective RBSL. If the maximum concentration was greater than one-
tenth of the RBSL it was selected as a COC for the Site. One-tenth of the RBSL was used as
a conservative approach to screen chemicals for further analysis and to address potential
cumulative effects. In addition to the RBSL screen, background concentrations for metals
and carcinogenic PAHs (cPAHs as benzo(a)pyrene equivalents) were considered.

Tables 5 and 6 of the main report present the COCs that have been identified for each media
to be carried forward into the RAP.

3.0 EXPOSURE ASSESSMENT

To evaluate whether the levels of COCs present in soil and soil vapor would pose a risk to
human populations; it is necessary to (i) identify the populations that may potentially be
exposed to these COCs, and (ii) define the pathways by which the exposures may occur.
The following table summarizes the receptor, exposure media, and potential exposure
pathways that were considered in deriving the SSCGs. The following table symmarizes the
exposure scenarios that were evaluated. '

SBO484\SSCGs AppendixA_02-2013.4acx 2 February 2013
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Potentially Complete

Receptor Population Exposure Medium Exposure Pathway

Shallow Surface Soil » Incidental Ingestion

Dermal Contact
0-2 foet b * ! :
Onsite Resident ( el bgs) » Outdoor Air Inhalation
Shallow Subsurface Soil ¢ Infrequent Incidental Ingestion
>2-10 feeltlbgs) ¢ Infrequent Dermal Contact
¢ Infrequent Outdoor Air Inhalation
; . » Tncidental Ingestion
Construction and Utility Shallow Soil * Dermal Contact

{(0-10 feet bgs)

Maintenance Worker Outdoor Air Inhalation

Soil Vapor

Vapor Inhalation in Qutdoor Air

The SSCGs for the residential scenario are based on surface soil (0-2 feet bgs) and
subsurface soil (>2-10 feet bgs) exposure assumptions. SSCGs were derived for onsite
residents who may typically contact surface soils using the Cal-EPA and USEPA default
exposure frequency (EF) of 350 days per year. Surface soils are considered for typical
residential exposures, whereas subsurface soils are considered for infrequent contact,
because the likelihood of a resident contacting soils at deeper depths is very low given the
developed nature of the Site and typical residential activities where exposure to soil could
oceur (e.g., lawn care, recreational activities, landscaping). Typical lawn care and gardening
would occur in the surface soil horizon. The potential does exist for deeper soils to be
contacted, i.e. if a sizable tree is planted, but this would not occur on a regular basis for.a
given property. To address the unlikely, infrequent exposure to subsurface soils (>2-10 feet
bgs), SSCGs were developed for residents assuming a lower frequency of exposure (i.e., an
exposure frequency of 4 days per year?).

A summary of the exposure parameters used to derive the SSCGs for the receptors identified
above is presented in Table A-1. These parameters are consistent with those recommended
by Cal-EPA and USEPA and include separate child and adult exposure parameters that are
used in an integrated child/adult exposure scenario consistent with guidance.

% The exposure frequency of 4 days per year is based 1/1 0™ of the USEPA recommended event frequency of 40
events per year for an adult resident gardening outdoors on a more routine basis (USEPA, 1997).

SBO48NSECGs_AppendixA_02-2013.docx 3 Febmary 2013
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3.1 Fate and Transport Modeling

Fate and transport modeling was employed to predict the movement of COCs from impacted
soil and soil vapor to points of exposure for human populations. Fate and transport
modeling was employed to develop transfer factors for the following transport mechanisms:

* Transport of particulate-phase chemicals from soil matrix to outdoor air;
* Transport of vapor-phase chemicals from soil matrix to outdoor air; and

* Transport of vapor-phase chemicals from soil vapor to outdoor air.

Fate and transport modeling for migration from soil to outdoor air was conducted using the
models presented in the Supplemental Guidance for Developing Soil Screening Levels for
Superfind Sites (Soil Screening Guidance) (USEPA, 2002). Standard equations presented in
the Soil Screening Guidance were used, incorporating local meteorological conditions for
the Los Angeles area, for derivation of COC-specific volatilization factors (VFs) and the
particulate emission factor (PEF). The definitions for each of the transfer factors listed
above are presented in Table A-2. Calculations for the VF and PEF are summarized in
Table A-3a for a resident and in Table A-3b for a construction and utility maintenance
worker, and are discussed below. Additional details regarding these transfer factors were
discussed in the HHSE Work Plan (Geosyntec, 2009, 2010).

3.1.1 Fugitive Dust Emissions into Qutdoor Air

COCs at the Site may become airborne due to fugitive dust emissions. Compounds {e.g.,
SVOCs) can adhere to soil particles then become airborne due to wind erosion, which could
generate dust containing COCs. Exposure to these chemicals may then occur via inhalation
of airborne fugitive dust. Inhalation exposure to non-volatile compounds is typically minor
in fugitive dust when compared to direct ingestion cxposure (UUSEPA, 2002). Nevertheless, -
a relationship can be estimated between the COC concentration in soil and the
corresponding concentration in air (secondary media) attributable to fugitive dust emissions
from soil.

Potential exposure to airborne dust is estimated using a particulate emission factor (PEF)
that relates the concentration of soil constituent to the concentration of dust particles in air.
The PEF represents an annual average emission rate based on wind erosion. The PEF
equation described in the Soil Screening Guidance (USEPA, 2002) was used in this
evaluation. The emissions part of the PEF equation is based on the “unlimited reservoir”
model developed to estimate PM o emissions (particulate matter less than 10 nricrometers in
diameter [PM;0]) due to wind erosion (Cowherd et al., 1985).

SBO484\SSCGs_AppendixA_02-2013.docx 4 February 2013
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J.1.1.1 Ounsite Residential Scenario
For onsite residents, the following equation was used to estimate their PEF:
PEF — (Q/C % CF) :
Uy,
[0.036x(1-G) x| X xFy]
U,
Where: _
PEF = particulate emission factor as cubic meters per kilogram (m*/kg)
Q/C = inverse of mean concentration at center of source (g/m>-s per kg/m”)
CF = units conversion factor (3600 s/hr)
0.036 = respirable fraction (g/m’-hr)
G = fraction of vegetative or other cover (0.5_ unitless; USEPA, 2002)
UM = mean annual wind speed (3.31 m/s, average for Los Angeles; NCDC,
2011)
- Ur = equivalent threshold value of wind speed at 7 meters above ground
surface (11.32 m/s; USEPA, 2002)
F, = function dependent on Up/Ur (0.194 unitless; USEPA, 2002) |

The dispersion part of the PEF equation includes a dispersion coefficient (Q/C) in units of
grams per square meter-second per kilogram per cubic meter (g/m”-s per kg/m®). The Q/C
term was generated using the Industrial Source Complex model and varies depending on the
source area, city, and climatic zone. This term accounts for the dispersion of particulate
matter, once emitted and was estimated using the following equation (USEPA, 2002)

(Q/C)=Ax expli(lnASI—TE—BX:|

C
Where:
Agitr = areal extent of soil impact (0.5 acres)
A = constant=11.911, based on air dispersion modeling (USEPA, 2002)
B = constant=18.4385 (USEPA, 2002)
C = constant = 209.7845 (USEPA, 2002)

The coefficients A, B, and C for the Los Angeles area are pubhshed in the Soil Screening
Guidance (USEPA, 2002). A Q/C value of 68.18 g/m’-s per kg/m® was estlmated as the
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inverse of the mean concentration at the center of a 0.5-acre source. The resulting PEF for
onsite residents was estimated at 2.8x10™ m*/kg (see Table A-3a).

3.1.1.2 Construction and Utility Maintenance Worker Scenario

Existing utilities that supply the residential properties with water, sewerage,
communications, and natural gas are present at the Site. Therefore, a construction and utility
maintenance worker may contact soils during repair or maintenance of these utilities both on
residential properties as well as in the streets. [t is assumed that construction and utility
workers may be exposed to COCs in the upper 10 feet of soil. Fugitive dust can also be
generated during the use of heavy equipment such as backhoes during utility work in
trenches. As a conservative exposure assumption, a dust concentration equal to 1 mg/m’ or
1x10° kg/m? (Cal-EPA, 2011a)’ was assumed for the construction and utility maintenance
worker. The PEF is related to the concentration of particulate matter (dust) in air:

PEF = }/CD-

Where:
" CD = concentration of dust in air, 1x10° (kg/m®) (Cal-EPA, 2011a)

The resulting PEF for the construction and utility maintenance worker is 1x10*® m3/kg (see
Table A-3b). '

3.1.2 Vapor Emissions into Qutdoor Air

Because VOCs were detected in soil and soil vapor at the Site, individuals could potentially
be exposed to vapors migrating through the soil to the surface. Outdoor vapor
concentrations are typically negligible considering the significant quantity of ambient air
diluting the vapor emissions. Although this pathway is considered potentially insignificant,
outdoor air exposures were evaluated for VOCs detected in soil matrix and soil vapor as
discussed below.

3 The respirable dust concentration of 1 mg/m® is based on a maximum concentration of dust in air of 10 mg/m?
recommended by the American Conference of Governmental Industrial Hygienists {ACGIH 2004, Threshold
Limit Values and Biological Exposure Indices), and the assumption that 10 percent of the mass of particles are
in the respirable PM; range.
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3.1.2.1 Onsite Residential Scenario
Soil to Outdoor Air

For onsite residents, potential migration of vapors from shallow soil to outdoor air was
estimated using the VF, as presented in Section 4.2.3 of the Soil Screening Guidance
(USEPA, 2002; Equation 4-8: Derivation of the VF). The COC-specific VFqy for onsite
residential exposures was derived using the following equation (USEPA, 2002):

2 14 . K P 12
VE, = Q/CX[I(T4 m_zjx(_l_J(3 145 T pesigon X Koy X bJ

cm P, 4x D, x H'
Where:
Q/C = inverse of mean concentration at center of source (g/mzfsec per kg/m’);
Tresitent =  cxposure interval (9.5%10" sec);
Kew = soil to water partition coefficient, defined above (cms—water/g-sdil);
Pb = dry soil bulk density (1.5 g/em®);
Derr = COC-specific effective diffusion coefficient for vadose-zone soils,

defined above (em¥/sec); and
H'" = COC-specific Henry’s law coefficient (unitless).

A Q/C value of 68.18 g/m®s per kg/m® was estimated using the equations presented in
Section 3.1.1.2 above. The following equation from the American Society for Testing and
Materials (ASTM) Standard Guide For Provisional Risk-Based Corrective Action (ASTM,
2004) was used to estimate the soil to water partition coefficient, Ky,

0, +6, '+ PbK,

K, =
Pb
Where:

Bw = water-filled porosity (0.15 cms—water/cms-soil);
8, = air-filled porosity (0.28 cm3~air/cm3—soil); _

H' = COC-specific Henry’s law coefficient (unitless);

Pb = soil bulk density (1.5 g/em®); and

K4 = soil-organic carbon distribution coefficient (where K = fraction organic

carbon [fo.] X organic carbon partition cocfficient [Koo]) (cm®/ ).

The following equation was used to estimate COC-specific effective diffusion coefficients
for vadose-zone soils, Dey (ASTM, 2004):
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eff air92 o0 92

T T
Where:
Dy = COC-specific diffusivity in air (cm?s);
Dyaer = COC-specific diffusivity in water (sz/ s);
8. = air-filled porosity (0.28 cm’-ait/om’-soil);
By = water-filled porosity (0.15 cmS—wat_er/cm3~soi1) ;
Br = total soil porosity (0.43 cm3-air/cm3—soﬂ); and
H" = COC-specific Henry’s law coefficient (unitless).

The derivation of COC-specific VFy for onsite residents is presented in Table A-3a.
3.1.2.2 OQunsite C‘oﬁstruction and Utility Maintenance Worker Scenarios
Soil to Outdoor Air

For the construction and utility maintenance worker scenario, VOC emissions into a utility
trench and subsequent mixing in air were estimated using the volatilization factor (VE) for
transport of COCs from soil to outdoor air from the ASTM Standard Guide For Provisional
Risk-Based Corrective Action (ASTM, 2004). The soil to outdoor air volatilization factor,
 VFgiroa, 18 the ratio of the outdoor air exposure point concentration (EPCy.0a) to the soil
exposure point concentration (EPCyq):

VE —_ EPCSDil
50il-0A, EPCSGI-I_OA ‘

The COC-specific VFwiroa for construction and utility maintenance worker exposures was
derived using the following equation (ASTM, 2004):

1/2
VFsoiI-OA e DFﬂmb 3 (314)( TCUW e sz X Pb) X'CFI . CF2
P | (@xD, <)
Where:
VFwioa = volatilization factor, surficial soils to outdoor (ambient) air (mB-air/kg-
soil);
DF.my =  dispersion factor for outdoor {ambient) air (cm/s),
Pb = dry soil bulk density (1.5 g/cm®);
Teuw =  averaging time for surface emission vapor flux (7.9x10™ sec);
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Kew = soil to water partition coefficient (om3-water/g-soi1);
Der = COC-specific effective diffusion coefficient for vadose-zone soils
(cmz/sec);
H = COC-speciﬁc'Henry’s law coefficient (unitless);
CFi = conversion factor (1x10™ g/kg); and
CF, = conversion factor (1x10° m*/em®).

The following equation was used to estimate the dispersion factor for outdoor air, DFaup,
assuming a trench is 91 centimeters (cm) wide by 457 cm long by 183 cm deep an estimate
of what a typical trench size could be: :

U.xWxH
DFamb ==
A
Where
Uair = outdoor air velocity in mixing zone (cm/s);
W = width of source-zone area (457 cm; assume length of trench = 15 ft);
"H = mixing zone height (183 ¢m; assume depth of trench = 6 ft); and
A = source-zone area (assume 4 sidewalls and bottom area of trench =
2.4x10"em?).

The outdoor air velocity in the mixing zone, Uy, is estimated using the following equation:

_ ACHx W,
3600
Where:
ACH = air changes per hour (20 hr'');
Wi = length of shortest side of trench (91 cm; assume width of trench = 3 fi);
and
3600 = conversion (1 hour = 3600 seconds).

To develop the air exchange rate, a site-specific computational fluid dynamic {CFD) model
was constructed to model air flow within the trench as defined above. CFD models have
been used to evaluate air dispersion within urban canyon environments and can provide a
more refined evaluation of potential air exchange within a trench. Using the CFD model
(Ansys, 2011), air flow was calculated using the geometry of the trench and a reference
velocity of 1.3 m/s which is the lowest monthly average wind speed reported for Long
Beach from the last several years (January 2009 to April 2011) (NCDC, 2011) at a height of
10 m. The CFD model was used to monitor the decrease in concentration of a tracer
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uniformly distributed in the trench. The model assumed an initial concentration of 1 in the
trench and zero within the atmosphere. Convection and diffusion of the tracer out of the
-trench was evaluated and the reduction in the concentration in the trench over tlme was
calculated.

The ACH was calculated following the calculation methods presented for the air exchange
rate from ASTM (2011):

D ACH:_thQ)—meﬂ

t, -t
where:
ACH = air exchange rate per hour (™)
Cp = final tracer concentration at time 2
Ct, = initial fracer concentration at time |
t—t = time interval of simulation (hr)

An ACH of approximately 20 hr'" was calculated for the trench. Derivation of the COC-
specific VEqioa for the construction and utility maintenance worker is presented in Table
A-3a.

Soil Vapor to Outdoor Air

The conceptual exposure scenario for the construction and utility maintenance worker

. receptor is the same as that considered for the soil to outdoor air scenario — exposure during
excavation. The volatilization factor for soil vapor to a trench was calculated using the same
relationships as those used for soil, except a soil vapor source term was used. This section
details the methodology for deriving the volatilization factor for the soil vapor to outdoor air
pathway. The soil vapor to outdoor air VFgy.os represents the ratio of the- outdoor air
exposure point concentration (EPCgy.oa) to the soil vapor exposure point concentration
(EPCgy) presented in the equation below:

VEyos = Py
EPCSV-OA
Where:
VFgv.0a = soil vapor to outdoor air volatilization factor (mg/in® per mg/m?);
EPCgv.on = exposure point concentration of COC in outdoor air from soil vapor
(mg/m®); and
EPCsv = exposure point concentration, soil vapor (mg/m?).
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This section presents the approach used to model vapor migration from the subsurface
(using soil vapor data) to outdoor air within a utility trench where workers could potentially
be exposed via inhalation. The soil vapor exposure point concentration, EPCsy, was
calculated from soil exposure point concentration, EPCyy, using the following partitioning
relationship proposed by Feenstra et al. (1991):

EPC,, =EPC, x E}L x CF, x CF,

w

Where:
EPCsy = COC concentration in soil vapor (mg/m®);
EPCsii = COC concentration in soil (mg/kg); _
H' = COC-specific Henry’s law coefficient (unitless);
Kew = soil to water partition coefficient, defined above (cm3-water/ g-soil);
CFy = conversion factor (1x10” kg/g); and
CF, = conversion factor (1x10"® cm®/m?).

The outdoor air concentrations of vapors from soil for a construction and utility maintenance
worlker can be estimated using the following relationship:

EPC_
EPCOA — soil
VFsoil-OA
Where:
EPCoa = COC concentration in outdoor air (mg/m®) (either from soil or from soil
vapor);
EPCswn = COC concentration in soil (mg/kg); and
VFwi-on = volatilization factor, surficial soils to outdoor (ambient) air (m3—air/kg-
soil).

Rearranging these two equations results in the following:

EPC = EPCSOH — EPCSV % ]:(sw % 1
> VE i0a VEgon H CF, x CF,

This equation was then rearranged to calculate the ratio of EPCgv.oa and EPCsv and provide
the equation for the soil vapor to outdoor air volatilization factor, VFsv.oa, for a construction
and utility inaintenance worker:
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EPC H'
VEgyop = b—= VEioa X X (CFI X CFz)
EPCSV-OA sz
Where:
VEsv.oa =  soil vapor to outdoor air volatilization factor (pg/m’ per ng/m’);
EPCsv.oa = exposure point concentration of COC in outdoor air from soil vapor
(ug/m’); and ' '
EPCsy = exposure point concentration, soil vapor (ug/m?).

Derivation of the COC-specific VFgy.oa for the construction and utility maintenance worker
is presented in Table A-3b.

4.0 TOXICITY ASSESSMENT

The toxicity assessment characterizes the relationship between the magnitude of exposure to
a COC and the nature and magnitude of adverse health effects that may result from such
exposure. Consistent with regulatory risk assessment policy, adverse health effects resulting
from potential chemical exposures are classified into two broad categories: carcinogens and
noncarcinogens. Toxicity criteria are generally developed based on the threshold approach
for noncarcinogenic effects and the non-threshold approach for carcinogenic effects,

For carcinogens, it is assumed that there is no level of exposure that does not have a finite
possibility of causing cancer (i.e., there is no threshold dose for carcinogenic effects). That
is, a single exposure of a carcinogen may, at any level, result in an increased probability of
developing cancer. For chemicals exhibiting noncarcinogenic effects, it is believed that
organisms have protective mechanisms that must be overcome before the toxic endpoint
results (i.c., there is a threshold dose for these effects). For example, if a large number of
cells perform the same or similar functions, it would be necessary for significant damage or
depletion of these cells to occur before a toxic effect could be seen. As a result, a range of
exposures exists from zero to some finite value that can be tolerated by the organism with
essentially no chance of expression of adverse effects (USEPA, 1989). Some chemicals
may elicit both carcinogenic and noncarcinogenic effects.

The key dose-response criteria are (i) cancer slope factors (CSFs) or inhalation unit risk
- factors (IURs) for estimating cancer risks from exposure to carcinogens; and (ii) reference
doses (RfDs) or inhalation reference concentrations (RfCs) for estimating hazard from
exposure to noncarcinogens. In addition, Cal-EPA Office of Environmental Health Hazard
Assessment (OEHHA; Cal-EPA 2013) has developed chronic Reference Exposure Levels
(RELs) for noncarcinogenic effects from inhalation exposures. For this HHRA, cancer
toxicity criteria (except for trichloroethene [TCE] as discussed below) were selected from
- the following sources, in order of preference:
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1) Cal-EPA OEHHA Toxicity Criteria Database, online (Cal-EPA, 2013},
2) USEPA’s (2013) Integrated Risk Information System (IRIS);
3) USEPA RSLs for Chemical Contaminants at Superfund Sites (USEPA, 2012);
4) USEPA National Center of Environmental Assessment (USEPA, 2012);
~5) Agency for Toxic Substances Disease Registry (as reported in USEPA, 2012); and
6) Health Effects Assessment Summary Tables (as reported in USEPA, 2012).

The noncancer toxicity criteria were selected from the following sources, in order of
preference:

1) USEPA’s (2013) IRIS database; and
2) Cal-EPA OEHHA Toxicity Criteria Database online (Cal-EPA, 2013).

For TCE, the updated USEPA inhalation IUR of 4.1x10°® (ug/m®)"! and oral CSF of 4.6x102
(mg/kg- day) were used in this HHRA, which are consistent with the most recent USEPA
published toxicity values for TCE (USEPA, 2011).

At the present time, Cal-EPA and USEPA have only developed toxicity criteria for the oral
and inhalation routes of exposure. As recommended by Cal-EPA and USEPA, in the
absence of values specific to the dermal route, the oral toxicity criteria were used to evaluate
dermal exposures. In addition, route-to-route extrapolation between ingestion and inhalation
routes of exposure was used for those chemicals for which toxicity criteria are extrapolated
in the USEPA Region 9 Preliminary Remedial Goal (PRG) table (USEPA, 2004a). This can
be considered a conservative approach as current USEPA RSL guidance (USEPA, 2012)
does not include the route-to-route exirapolation. For some of the COCs, neither Cal-EPA
nor USEPA have identified a toxicity value. In these cases, a surrogate chemical approach
was employed in which the toxicity value developed for a structurally similar compound
was assigned to the COC which is lacking the toxicity value (e.g., hexane for heptane).

Toxicity values for TPH have not been published by Cal-EPA OEHHA or USEPA.
Toxicity factors for TPH have been suggested by Cal-EPA Department of Substances
Control (Cal-EPA, 2009a). Even though these toxicity factors for TPH have not gone
through the same level of peer review as the other toxicity factor references used for the
other COCs, the toxicity factors presented in Cal-EPA DTSC TPH guidance were used for
TPH SS8CGs.

For Iead, the residential soil SSCG of 80 mg/kg was based on the California Human Health
Screening Level (CHHSL) (Cal-EPA, 2009b). For the resident potentially exposed to
deeper soils for a limited time and the construction and utility maintenance worker, the
SSCGs  were calculated wusing the CHHSL methodology for residential and
industrial/commercial worker adjusted for exposure frequency and ingestion rate.
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A summary of the cancer and noncancer toxicity criteria for the COCs is presented in Table
A-4.

5.0 SITE-SPECIFIC CLEANUP GOALS

This section presents the 'methodology that was used to derive SSCGs for onsite residents
and for the construction and utility maintenance worker that may be present at the Site and
have the potential to be exposed to residual chemicals present in soil and soil vapor.

5.1 Risk-based SSCG Methodology

Deriving risk-based SSCGs for COCs in soil and soil vapor requires information regarding -
the level of human intake of the COC (exposure assessment), the relationship between
intake of the chemical and its toxicity (toxicity assessment), and the acceptable target risk.
The sections below present the equations that were used in the development of the SSCGs
for soil and soil vapor. The methodology that was used to derive SSCGs is based principally
on guidelines provided by the USEPA in Risk Assessment Guidance for Superfund, Volume
1, Human Health Evaluation Manual (Part 4), Interim Final (USEPA, 1989) and in the Soil
Screening Guidance (USEPA, 2002) and by the DTSC in Preliminary Endangerment
Assessment Guidance Manual and in Recommended DTSC Default Exposure Factors For
Use In Risk Assessment At California Military Facilities (Cal-EPA, 1999 and 201 1a).

Various demarcations of acceptable risk have been established by regulatory agencies. The
National Oil and Hazardous Substances Pollution Contingency Plan (NCP; 40 CFR 300)
indicates that lifetime incremental cancer risks posed by a site should not exceed a range of
one in one million (1x10%) to one hundred in one million (110 and noncarcinogenic
chemicals should not be present at levels expected to cause adverse health effects (ie, a
Hazard Index [HI] greater than 1). In addition, other relevant guidance (USEPA, 1991b)
 states that sites posing a cumulative cancer risk of less than 10 and hazard indices less than
unity (1) for noncancer endpoints are generally not considered to pose a significant risk
warranting remediation, The California Hazardous Substances Account Act (HSAA)
incorporates the NCP by reference, and thus also incorporates the acceptable risk range set
forth in the NCP. The Safe Drinking Water and Toxic Enforcement Act of 1986 (California
Proposition 65) regulates chemical exposures to the general population and is based on an
acceptable risk level of 1x10”°, The DTSC considers the 1x10° risk level as the generally
accepted point of departure for unrestricted land use.

Under most situations, cancer risks in the range of 110 to 1x10 may be considered to be
acceptable with cancer risks less than 10" considered insignificant. The risk range between
10° and 10" is commonly called the “discretionary risk range.” This risk range is in
addition to the background risk of Americans in the general population developing cancer
from causes unrelated to a Site-specific exposure. The background risk is one chance in
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three (0.3 or 3%10™) for an American female, and one chance in two (0.5 or 5x10™ for an
American male of eventually developing cancer (ACS, 2013).

A target cancer risk level of 1x10°° was used to derive SSCGs for onsite residenis. For the
construction and utility maintenance worker, the SSCGs were derived using a target cancer
risk level of 1x107 (the “mid-point” of the risk management range and commonly used for
managing commercial/industrial land uses). A target HI of 1 was used for noncarcinogens
for all exposure scenarios. These risk levels are used fo provide context to the risk results
and fo suppott the following discussion which focuses on those pathways and chemicals that
contribute the majority to the risk estimates. It is acknowledged that additional risk
management considerations such as technical feasibility, economic, social, political, and
legal factors may be part of the final risk management decision. The results of the risk
characterization are really the starting point for risk management considerations for a site
(USEPA, 1995). '

5.1.1 SSCGs Based on Cancer Health Fffects -

The SSCG equations below describe the established relationship between estimated intake,
toxicity, and potential risk for cancer health effects (USEPA, 1989).

For COCs in soil:

SSCG, ., = R
™ (CSForﬂl)x (IForal + IFdennnl) + (IUR)X (Ecinh,soﬂ)
For COCs in soil vapor:
SSCG . = R
o (IUR)X (ECSV-OA)
Where:
SSCGsite =  Site-specific cleanup goal for soil based on cancer effects (mg/kg);
TR = ‘target cancer risk level (unitless);
CSFot =  cancer slope factor for oral (ingestion and dermal contact) exposures
' (mg/kg:d)"; | -
IFort =  intake factor for ingestion (kg soil per kg body weight per day);
IFserma =  intake factor for dermal contact (kg soil per kg body weight per day);
IUR = inhalation unit risk factor (ug/m>);
ECimmset = exposure concentration for inhalation of COCs from soil (mg/m3 per
mg/kg);
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SSCGyy.c = Site-specific cleanup goal for soil vapor to outdoor air based on cancer
effects (mg/m*); and

ECsv.oa = exposure concentration for outdoor inhalation (mg/m’ per mg/m>).

The formulas for developing the soil intake factors for ingestion and dermal contact, as well
as for developing the exposure concentrations for soil and soil vapor are presented in
Tables A-5 through A-8. The exposure parameters that were used to estimate the intake
factors and exposure concentrations are presented in Table A-1. The soil SSCGs for the
onsite resident are presented in Table A-9. The SSCGs for soil and soil vapor are presented
in Tables A-9 and A-10, respectively, for the construction and utility maintenance worker.
SSCG calculations are presented in Attachment Al.

'5.1.2 SSCGs Based on Noncancer Health Effects

The SSCG equations below describe the established relationship between estlmated intake,
toxicity, and risk for noncancer health effects (USEPA, 1989).

For COCs in soil:
I
SSCGsml - e
IForal IFdemal + Ecin.h,soil
RﬂDora] RfDoral R‘fC
For COCs in soil vapor:
- THI
SSCG, =B
ECSV-OA
RfC
Where:
SSCGyitne =  Site-specific cleanup goal for soil based on noncancer effects (mg/kg);
THI = target noncancer hazard index (unitless); .
IFsm = intake factor for ingestion (kg soil per kg body weight per day);
RfDow = noncancer referencedose for oral (ingestion. and direct~o0ntact)
exposures (mg/kg: d);
IFgeema = intake factor for dermal contact (kg soil per kg body weight per day);
ECimset = exposure concentration for inhalation of COCs from soil (mg/m3 per
' mg/kg from soil);
RfC = noncancer reference concentration for inhalation exposure (mg/m® )
SSCGsyne =  Site-specific cieanup goal for soil vapor to outdoor air based on
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noncancer effects (mg/m>); and
ECsv.oa = exposure concentration for indoor inhalation of COCs (mg/m® per

mg/m°),

The formulas for developing the soil intake factors for ingestion and dermal contact, as well
as for developing the exposure concentrations for soil and soil vapor are presented in
Tables A-5 through A-8. The exposure parameters that were used to estimate the intake 7
factors and exposure concentrations are presented in Table A-1. The soil SSCGs for the
onsite resident are presented in Table A-9. The SSCGs for soil and soil vapor are presented
in Tables A-9 and A-10, respectively, for the construction and utility maintenance worker.
SSCG calculations are presented in Attachment Al. '

5.1.3  TPH Fraction-Specific SSCGs

TPH compounds include a wide range of chemicals that are found in crude oils, petroleum
products, and other petroleum-related materials. Because TPH mixtures can encompass a
large range of hydrocarbons, chemical properties and environmental behavior vary widely
among the many hundreds of compounds present in these mixtures. Methods to evaluate
potential risks associated with TPH analytical results have been published in state and
national working group guidance documents including the DTSC (Cal-EPA, 2009a), the
Total Petroleum Hydrocarbon Criteria Working Group (TPHCWG, 1997ab; 1998ab; 1999),
and Massachusetts Department of Environmental Protection (MADEP, 2002; 2003).
Approaches presented in these documents were used to develop SSCGs for comparison to
TPH data collected at the Site. :

TPH may refer to a variety of products or wastes, but for the soil samples collected at the
Site and analyzed by USEPA Method 8015B (M)*, analytical results are grouped into three
product ranges according to the number of carbon chain atoms:

TPH Product Range Carbon Chain Range
TPHgieset, (TPHy) Cio—-Ca
TPHuotor oit (TPHpyo) Ci7—Cua

TPH product range concentrations reported (i.e., TPHg, TPHy or TPHy,) do not necessarily
indicate the presence of gasoline, diesel, or motor oil, only that there are hydrocarbons
present that fall in those specific carbon-chain length ranges.

* Results from USEPA Method 80158 (M) are equivalent to USEPA Method 8015C for TPH analysis,
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For each of the carbon chain ranges, two different types of compounds or fractions may be
present: aliphatic or aromatic. Therefore, TPH fractionation analysis was performed on soil
and soil vapor samples to refine the TPH characterization. In the TPH fractionation
analysis, aliphatic and aromatic fractions are quantified consistent with the Cal-EPA Interim
TPH Guidance (Cal-EPA, 2009a). These TPH fractions are:

TPH Product Range Aliphatic Fraction Aromatic Fraction
Light Cs—Cs Cs—Cg
Medium Co —Cig Cs— Cyg
Heavy Cio—Csn2 Ci7—Cy

Both types of analyses (i.e., product range analysis and fractionation analysis) have been
conducted at the Site, and the TPH fractionation analytical results are used in the derivation
of SSCGs for product-range TPH results as described in later sections.

The fraction-specific SSCGs for soil and soil vapor are presented below:

. . Construction and Utility
dent :
Onsite Residen Maintenance Worker
TPH Soil Soil . o
Fractions SSCC S3CG Soil Soil Vapor
‘ (EF350) (ER4) S88CG SSCG
: (mg/kg) (mg/kg) tng/kg) (hg/m)
Aliphatic: Cs-Cy TAEH2 6.25+04 8 OE+02 1.2E+09
Aliphatic: Co-Cj 14B+03 1.3B+05 L.5E+H03 1.2E+08
Aliphatic: Cyg-Cay’ 1.1E+05 1.0E+07 5.5E+06 -
Aromatic: Cs-Cs - - - -
Aromatic: Cy-Cig 6.06+02 5.3E+04 7.26+02 6.7E+06
Aromatic; Cy7-Csq 1.7E+03 1.5E+05 8.3E+HM --
Notes:

EF: exposure frequency; 350 days/year for a typical resident and 4 days/year for a
resident who infrequently contacts subsurface soils.

“— * not calculated

S8CGs for the Cg-Cy aromatic fraction are not calculated because individual
constituents in this fraction (i.e., benzene, toluene, cthylbenzene) were analyzed.

Soil vapor SSCGs for the Cy9-Cs; aliphatic and Cy,-Cs, aromatic fractions are not
calculated because the volatility of these fractions are low and no REC is available
for these fractions.
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5.1.4 SSCGs for TPH Product Ranges

Fraction-specific soil and soil vapor SSCGs for the different TPH fraction ranges presented
above are used to derive soil and soil vapor SSCGs for TPH product ranges: TPH gasoline
(TPHg), TPH diesel (TPHy), and TPH motor oil (TPH;o). Fractionation results from soil
samples collected through February 24, 2011 were used to evaluate the aromatic/aliphatic
composition of the different TPH ranges. The analytical results correlation analysis was
presented in a letter to the RWQCB dated August 15, 2011 (Geosyntec, 2011). The
aromatic/aliphatic ratios for each TPH range are as follows:

¢ Light Range TPH = .03
* Medium Range TPH = 1.3
* Heavy Range TPH = 1.0

The carbon number ranges used in the TPH product range (TPHg, TPHy, and TPH,)
analyses are different from those used in the TPH fractionation analyses. As a result, there
is overlap in the product range carbon-chain values and what is encompassed by the fraction
results. Consequently, the contribution to the TPH product range from the different aliphatic
and aromatic fractions was estimated based on a comparison of the carbon ranges ,
encompassed by the different analyses (Geosyntes, 201 1). The following contributions were
assumed: )

o  TPHg: 50% contribution from the light fractions and 50% contribution from the
medium fractions;

*  TPHa: 50% contribution from the medium fractions and 50% contribution from the
heavy fractions; and

* TPHumo: 100% contribution from the heavy fractions.

The following equation was used to derive the SSCGs for TPHg, TPHg4, and TPH,,,:

SSCG (TPH,, TPH,, TPH_ )=100% x > .
& Fraction SSCG

Fraction % T

Where:
Fraction % = % contribution of TPH fraction to product range TPH (unitless); and

Fraction SSCG = Site-specific cleanup goal determined above for the different TPH
: fraction (soil in mg/kg; soil vapor in ug/m®),

The following table summarizes the SSCG calculations for TPH,, TPHy, and TPH,,,:
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%

Onsite Resident

Construction and Utility

- ot Aromatic/ . ?; ) Maintenance Worker
ontribution . . ontribution
Product Ranges to Product A;F; ilia(,)tw of TPH SSS[;;]G SSS%IG SSS?G Sogls‘ggm
Range TPH Fraction (EF350) (EF4) (g (p.g’m3)
(mgkg) (mg/kg)
Light Fraction 50% . 0.03
Aliphatic: Cs-Cq 49% T1E+02 6.20+04 8.0E+02 1.2E+09
Aromatic: Cs-Cy 1% 6,0E+02 53E+04 7.2E+H02 6. 7E+06
Medium Fraction 50% 1.3
Aliphatic: Co-Cjg 22% 1.4E6+03 L3E+05 1.5E+03 L2E+H0R
Aromatic: Cy-Cig 28% 6.00+02 53E+04 7.2E+02 6.7E+06
TPH-g=| 7.0E+02 6.6E+04 8.0E+02 22EH07
Medium Fraction 50%
. Aliphatic: Co-Cyy 2% 1.4B+03 L3E+03 1.5B+03 1.2E+08
Aromatic: Co-Cig 28% 6.0B+02 53E+04 7.2E+02 6.76+06
Heavy Fraction 50% 1.0
Aliphatic: Cjg-Cs2 25% L1E+05 LOB+H07 | - 5.5EHG -
Aromatic: Cj7-Caz 25% L7E+03 L.5E+H05 83EH04 --
: TPH-d=| 1.3E+03 L1EHS 1.9E+03 2.3E+07
Heavy Fraction 100% 1.0 )
Aliphatic: Cyo-Csp 49% L1E+05 1.0B+07 5.5E+06 -
Aromatic: Cy7-Cso 51% 1.7E+03 1.5E+05 8.3E+04 --
TPH-mo=| 3.3EH03 2.96+05 1.6E+05 --

Note: Because individual Ce-Cg aromatic constituents are evaluated separately, SSCG for Co-Cig
aromatic fraction used for evaluation

52 Background-based SSCG Methodology

Metals may be naturally occurring in the environment. According to the DTSC (Cal-EPA
DTSC 1997, 2009a, 2009¢, 2009d, 2011b) for naturally occurring materials such as metals,
an evaluation of background concentrations is important to evaluate whether the metals
concentrations on the property are consistent with naturally occurring levels in the area, and
whether they should be included in the risk assessment. If concentrations of a metal arc
within background, the metal is not considered a COC and is not evaluated further.

-In addition to metals, cPAHs can be naturally occurring or present at ambient levels not
associated with former site activities. A background dataset and methodology has been
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developed by DTSC that can be used to evaluate the presence of cPAHs in soil (Cal-EPA
DTSC, 2009c).

Background-based SSCGs for metals and ¢cPAHs were developed for the Site consistent
with USEPA and Cal-EPA methodologies as presented in Attachment A2 using local and
regional background datasets. The background-based SSCGs are presented in Table A-12.
These values represent Background Threshold Values (BTVs) which are single-point
background thresholds that represent an upper plausible limit of the background
distributions of individual compounds (USEPA, 2009a; 2009b; Helsel, 2005). These values
are commonly used to evaluate site data and to determine if site concentrations are above
background. In addition to the BTVs, Site data can be evaluated using guidance from Cal-
EPA (Cal-EPA, 1997) to determine if Site concentrations are consistent with background.

Due to the prependerance of Site data (over 10,000 samples and 265 individual study areas),
a streamlined approach was developed to evaluate background at the Site. In the first step,
Site samples will be compared to the BTVs to evaluate whether onsite metal or cPAH
concentrations are above or below background concentrations. In the second step, for
chemicals that are present at concentrations above the BTV, a one-sample proportion test
will be used to compare the Site data with the BTVs. This is consistent with agency
guidance that states that when BTVs and cleanup standards are known, one-sample
hypotheses are used to compare site data with the known and pre-established threshold
values (USEPA, 2010). If warranted, additional analysis using Site data and methodolog1es
using guidance from Cal-EPA (Cal-EPA, 1997) will be used.

If onsite concentrations are below background, the area will not be evaludted further in the
risk assessment process for that chemical. The background comparison will be conducted as
part of the full Human Health Risk Assessment (HHRA) that will be conducted once the
Phase II Site Characterization work is complete. It is anticipated that the HHRA will be
included in the Remedial Action Plan (RAP).
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Table A-1
Exposure Parameters

Onslta Resident Onslte Construction
FParameter Units Saurca | and Uity Malntenance] Source
Adutt Child Worksr
IR Soll ingsstion rate ‘ mg/d 100 200 (1.2} 330 {1}
sA Skin surface area om? 5700 2,800 (1,3) 6,700 ) |
AF Soll-ta-skin adherance factor - 0.0v7 0.2 (1,3} Jo:] (1)
Exposura fraquency dfyr 350 350 (1.2} 10 PJ
ol Infrequent sxposura to subsurface sclls ' diyr 4 4 RJ -
ED Expasure duration . wr 24 -] (1.2 25 (2}
ET Expostra time hours 24 24 @ | '::zfjfoii;ga )
BW Body weight kg 70 15 (1.2} 70 (1.2)
AT Averaging tima for carcinogenls effects d 25660 25,550 (1,2) 25,6560 (1,2)
AT Averaging tima for nongarsinogenic effacts d - B760 2,100 (1,2 9,128 {1.2)
Nota:

. "-"not applicable; " PJ " Professlonal Judgement
Source:

(1} Cal-EPA 2011a. Human Health Risk Assessmont (HHRA) Note, Office of Human and Ecological Risk (HERG) HHRA Note Number 1. Recommended
DTSC Default Exposure Factars For Use In Risk Assessment At Callfarnla Hazardous Waste Sites and Pamitted Faciltles. |ssuad: May 20, 2011,

(2) USEPA 18810, RAGS, Voluma | Human Health Evaluation Manual - Supplemental Guldance, Standard Refault Exposure Factors. Interim Final.
OSYER Direotive 9285.6-03, -

(3) USEPA 2004h. RAGS. Voluma I: Human Health Evaluation Manual (Part E, Supplemental Gyldance for Darmal Risk Asaessmant), Interim Guidance.
EPA/540/R-00/005
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Table A-2

Definition of Transfer Factors

Exposura Raute

Transfar Factor

Dafinition

Inhalation of particulates In outdaor air

Pantloulate omission factor
(PEF) (ka/m®}

(mg/m®} to chemica| congentration In sof
{markg)

Ralle of chemlical cancentration in cutdoar alr

Inhalatien of vapors in outdoar air

Soll-fo-outdoor alr
volatllizatlon factor

(¥Fuaton o VFoon) (ki) [(mgikg)

Ratla of chamloal coneentration in autdaor air
(mgim®) to chamical soncentratien in sel

Soil vapar-to-cutdaar alr
volalilization factor

{ngim® per ugim®)

(VFavon} {1g/m”) lo chemical goncantratian in soll vapor

Ratla of ghemleal concentration in outdoor alr

(ugtm®)
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Table A-3a
Derfvation of Particulate Emisslan and Volallization Faators, Onsits Resldent

Paramelar . Valus * Unlts Rafarencs
(Watsr-filed sail Paroslty (B} 1.60E-01 {Lwatar-Lsoll} USEPA 2012 RSL default
Tolal sofl Forasily (51} 430501 {Lpora-Lsall) USEPA 2012 REL default
|Alr-ed soll porosity (3a) 2.80E-04 {Lal-Lsail) USEPA 2012 RSL dafaull
Soll bulk density (Pb) 1.5 glom® USEPA 2012 RSL defautt
Fraclion srganio carbon n sofl {foc} 0.008 « unitess USEPA 2012 RSL dafault
Exposura interval (T} . B.46EHS saC 30 yoar exposre duration
Invaras of meen cond, Q/C et 68,18 (g™ per kgim'} Caloulated for a 0,S-anra slte N Los Angeles (USEPA 2002}
Fraclon of vegetative cover, Gt ! 05 unillsss Default {(USERA 2002)
Mean snnual windspaed {Umy 331 g Average for Low Angales, ¥.4 mph (NCDE 2011)
Equivalent thrsshold valua of windspesd at 7m (L) 11.32 mis Defaull [(USEPA 2002)
Function dependent on Um/UIL {Fx) 1.04E-01 unltiass Defaull (USEPA 2002)
Pattleulata Emleslon Faoten PEFmient 2.8E+00 {mPkg) Estimatad for & Imited araz, 0.5-aema (USEPA 2002)

Partieulate Emlssion Fastor; PEFmasent (USEPA 2002} PEF = {QIC wypn, * 3800) /{0,085 * {1-8 e} ™ (UL * F]

Difuendty | Menys | Oty | GTNE | sobiaer Apparent Efactve | Saibvalr [
cAs Cherical in Alr Law n Parilion | Partien | e e Diffusion parilen | g ent

Mumser of Gengem Pud | SN | Do [ ot | SR 00 | contion gl st T
Em b nidess) | fomtiey (::;;) o) {omiis) {orna) oniia) (kg

o5 1,3.22 Teliactiorosthans ] TAEO2 | 14502 | 7ecw | 8aEw0l | 5eEm1 78505 55500 85501 | taE4
o6-16-4 3,23 Trlshlorspropane TAED2 | 17Eme | 7oEee | zamst | 1aE01 20604 55603 24E01 | 76408
85-63-6 1,2,4-Trimethyibanzena @.1e-02 2,561 79E-06 142403 8.1E+00 ©BE-05 47ED3 9.3E+0 1.3E404
78-87-5 1:2-Dlchlorapropane 7.8E-02 1.1E-1 B.TE-06 44E+H 2,501 1.2E-03 B.1E-03 E8E-01 3.6E+03
106976 |1,3,6-Trmathybenzanc 80E02 | 24E01 | 87EG8 | 126408 | &iEw0 | 1508 47608 | BoE00 | 1aEemd
106467 | 14-Dichtorobenzans 99502 | B8R0z | 7AEGE | 62Eer | a7Ewo | e2e0s 54E08 | 280400 | 1aEeod
71452 Benzane 88502 | 23607 | 08EG | seEm | asem 21503 50503 50501 | 27Ere3
75-27-4 Bremodlohioromethahs 3.0E-02 B.5E-02 11E05 S.E6E+01 3,3E-01 2.3E04 2.3E-00 4.4E-01 8.2E+03
95 Bromommathane 7302 | 2eE01 | 12805 | im0l | seeoz | deeoe 57508 21501 | tEn0e
100414 |Eihyhoenzona 702 | a2e01 | 78E08 | aem0z | 27Fm0 | samos 50508 | 235400 | 63E+03
75002 Weihylene chiorida . L0 | eoEd2 | t2Eme | 1201 | 7omez | asees 70509 19501 | asEri
127-18-4 Tetrachloroaithshe T.2E-02 T.5E-01 82606 1.6E+02 93501 2.4E-03 5.66-03 1, 2E+}D 2.BE+03
72016 Trichloroethane TOEQR | 42E01 | edEGE | 17Er0z | 10Ee0D | 1pE0s B2E03 126400 | 5zE%03
75014 Vi chtoride AAEG] | 11800 | 12805 | 1eEv0) | 14E0] 15502 83503 42601 | 1.0Ee03

i ' " m® DY 2045 T Ko x B
_ Valatilization Faclar! VFo (IUSEPA 2002} VE, = Q/Cx (104 — s "l;;' 3 X'H]I)d:: o b
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Table A-3b

Derivation of Particulate Emisslon and Volatllization Factars, Onsite Constructlon and Utility Maintenance Worker

Paramster Valua Units Refarenca
Waterilled soll porosity (8w} 1.8E-01 {Lwatar-Laoll) USEPA 2012 RSL default
Tetel soil poreslty (81) 4.3E-1 {Lpore-Lsoll) USEPA 2012 RSL default
Alr-filled soll perosity (8a) 2.8E-01 {Lalr-Leoli} USEPA 2012 RSL default
Sall bulk denslty (Pb) 1.5 ghem? USEPA 2012 RSL default
Frastion organic carbon In sall {foc) 0.006 unitlass USEPA 2012 RSL default
Exposura ntarval {Teuy) 7.8E+08 sec 25 year exposura duration for the constructionfutliity malntanance worker
Ambient alr valocily in mixing zana {U, ) 5.1E-01 omis Basad on an air "t:i,";:gshr?‘;ﬂ";fg 1“;;;,‘”‘;‘1&::;’;::' J"UZ’::;:: the shart sida of
Width of source-zona area (W) 457 om Assuma length of trench = 4.67 meters
Mixing zone heigit (H} 183 om Assuma dapth of trsnch = 1,83 meters
Width of franch (W) 91 om Assume width of tranoh = 0,91 meters
Scurge-zona area (A} 2.4E+05 om® 4 sldewalls and bottem area of trench
Disparsion fastor for amblent air {DF ) 1.7E-01 omis Caloulated (ASTM 2004)
Particulate Emission Factor, PEFgyy, 1.0E+08 {mfkg) DTSC HERO HHRA Nots Numbsr 1 {Cal-EPA. 2011)
Diffus ity Henrys | Diffushvity 2?231? Sclaler | ppporont | Effectiva | Sollwater consimﬁﬂ; i c“n!t[;;::;n e
CAS Chemical In Alr Law in Paitition Paition Diffus/vity Diffusion pamtlgn Maintanance Maintenance

Numbar of Concern (Dgr) COF;};”‘ (ngijs Coefficient Coc(s&'l:)lsm (D:) Co?cfi z;ent W?E 'i‘)e nt Warker Warker
71-55-8 i.1:1-Trichloroethans 7.8E-02 7.0E-01 8.8E-06 11E+02 6.6E-D1 3.2E-03 6.1E-03 8.9E-01 - 4.0E+04
79-24-5 11.2,2-Tetrachlorosthane 7.1E-02 1.4E-02 7.9E-06 9.3E401 6.66-01 7.8E-08 6.5E-03 8.65-01 - T.0E+03
79-00-5 1.1.2-Trichtorosthans 7.8E-02 3.7E-02 8.8E-06 5,0E+01 3.0E-01 3.7E-04 6.1E-03 4.1E-01 - 1.4E+94
75-34-3 1,1-Dlchlorasthane 7.4E-02 2.3E.01 1.1E-05 3.2E+01 1.9E-01 2,7E-03 5.8E-03 3.3E-0 - 3.9E+HM4
96-18-4 1,2,3-Trichlgropropana 7.1E-02 1.7E-02 7.9E-08 2.2E+01 1.3E-01 2.6E-04 5.5E-03 24E-01 1.89E+02 1.3E+04
120-82-1 1,2,4-Triehlerobenzene 2.0E-02 5.8E-02 8.2E-06 1.BE+03 1.4E+01 8.4E-06 2.3E-03 1.1E+01 - 5.4E403
05-63-8 1.2.4-Trimethylbenzens 6.1E-02 2.5E-01 T.9E-D8 1.45+03 8.1E+00 9.6E-05 4.7E-03 8.3E+00 3.0E+02 9.0E+03
107-06-2 1,2-Dighloroathane 1.0E-01 4.0E-02 9.05-06 1.7E+01 1.0E-01 1.0E-03 8.1E-03 21E-01 - 1.7E+04
78-87-5 1:2-Olchlaropropane 7.8E-02 1.1E-01 8.7E-08 A4 4E+01 2 6E-01 1.2E-03 8.15-03 2.8E-01 - 2.6E+04
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Table A-3b
Derlvation of Particulate Emisslon and Volatilization Factors, Onsite Construction and Utility Maintenance Worker

Diffusivity Henrys Diffusivity gragr::l: Solt-Water Apparont Effeclive Solkwatar CnnmlrJl:I[:::;n e Conﬂ:;:l!:}:;n o
CAS Chemleal In Air Law in Partition Partition Diffusivity Diffusion partian Maintenance Malntanance
Number of Concern {Dar) Co(rﬁt)ant (vg:::B Coosflicfent Cu?'f(ﬁ;;anl - (D:) Cc?gi :I)ani Go?:(ﬂ! :1)3 nt Worker Worker
{em’le) {unitiess) (om¥s) (C(:'I::')g) {cm®a) (om®se) {om¥s) (emg) :':1:,;;;; (o m!?:;“;g P

108-67-8 1,3,8-TAmesthylbanzens B8.0E-02 2.4B-01 8.7E-06 1.4E+03 8,1E+00 9,1E-05 ATED3 8.3E+00 3.0E+02 8.8E403
106-88-0 1,3-Butadiens 2.5E-01 3.0E+00 1.1E-08 1.9E+HM 1.1E-01 5,0E-02 1.8E-02 7.8E-01 - G.0E+04
108-48-7 1,4-Dichlorobenzena 6.9E-02 6.8E-02 7.9e-08 8.2E+02 37E+00 9.2E-05 5 4E.03 3.8E+00 - T.BE+D3
123-81-1 1,4-Dloxana 2.3E-01 2.3E-04 1.0E-05 1.0E+00 6.0E-03 2.8E-06 1.8E-02 1.1E-01 - 1.2E+03
540-84-1 2,2,4=Trimathylpentane 1.0E-01 1.8E+02 1.0E-05 1.8E+05 8,0E+02 1.0E-03 7.8E-03 8.3E402 - 1.8E+24
591-78-8 2-Hexanone 7.5E-02 J.8E-03 3.4E-06 0.4E+00 5.7E-02 9.4E-05 5.8E-03 1.6E-01 - ) 7.2E+03
§22-96-8 4-Ethyltoluene 8.8E-02 21E-01 T1.3E-08 1.8E+03 1.1E+01 6.7E-08 §.3E-03 1.1E+01 ) - £.7E#02
71-43-2 Benzene 8.8E-02 23E-01 £,8E-06 5.8E+01 35601 2.1E-03 6.9E-03 5.0E-01 B.3E+01 2.8E4D4
76-27-4 Bromodichloromathana 3.0E-02 6.6E-02 1.1E-08 5,5E+01 JIE-H 2.3e-04 2.3E-03 44E-01 - 2.8E+34
74-83-0 Bromomethane T.3E-02 2.86E-01 1.2E-06 1.1E+01 6.3E-02 4.8E-03 5.FE-03 21E-01 - 5.2E+04
76-16-0 Carbon disulfide 1.0E-01 1.2E400 1.0E-05 4.6E+01 2.7E-01 1.1E-02 8.1E-03 8.1E-01 - 5.6E+D4
§6-22-6 Carbon tetrachlorida 7.8E.02 1.2E+00 8.8E-08 1.7E+02 1.0E+00 3.6E-03 - B.1E-02 1.4E+00 - 4.3E+D4
67-88-3 Chlareform 1.0E-01 1.56-01 1.0E-05 4.0E+]1 24E-01 2.2E-03 8.1E03 37E-04 - 2.5E+04
74-87-3 Chloremsthane 1.38-01 J.8E-01 6.5E-06 21E+00 1.3E-02 1.3E-02 9.8E-03 1.8E-1 - 5.1E+04
110-82-7 Cyclohexana 7.4E-02 795400 8.8E-08 1.7E+02 8.9E-01 1.2E-02 §.7E-03 2.6E+00 - 8.2E+04
124-48-1 Dibramachloremsthans 2,0E-.02 3.2E-02 1.1E-08 B.3E+01 3.8E-1 B.7E-08 1.5E-03 4.8E-01 - Z3E+D4
166-59-2 Dichlorosthens, cls-1,2- T.AE-02 1.7E-01 1.1E-05 3.6E+01 24E-01 1.8E-03 6.7E-03 3.4E-01 - J.IE+04
166-80-5 Dichlorosthene, trans-1,2- T.1E-02 3.86-01 1.2E-08 5.3+ 3.2E-01 2.9E-03 5.6E-03 4.8E-01 - 4,2B404
10661-02-6 Dichioropropaens, trans-1,3- 6.3E-02 (7.2E-01 1.0E-05 4.6E+01 2.7E-0 4.8E-03 4.5E-03 5. 1E-01 - 6.1E+04
B84-17-5 Ethanol 1.6E-01 1.96-04 1.6E-05 1.0E+00 6.0E-03 1.6E-05 1.3E-02 11E-G1 - 1.3E+D3
100-41-4 Ethylbenzena 7.5E-02 3.2E-1 7.8E-06 3.BE+02 2,2E+00 b.4E-04 59E-03 2.3E+00 1.2E+02 1.7E+04
142-82-5 Heptans 8.3E-02 B.2E+01 7 CE-08' 27E+02 1.6E+Q0 2.0E-02 7.2E-03 1.7E+01 - 9.2E404
87-68-3 Hexachloro-1,3-butadiens 5.6E-02 3.3E-01 6 .2E-08 G.4E+)4 3.2E+02 3.0E-08 - 4.4E-03 3.2E402 - 1.7E+03
110-54-3 Hexane 2.0E-01 6,8E+01 7.8E-08 4.3E+01 2.6E-01 §4E-02 1.6E-02 1.5E+01 - B.5E+04
87-83-0 Isopropanc| 8.0E-02 3.6E-04 9,3E-06 6.BE+00 | 42B-02 1.1E-05 6.5E-03 1.4E-01 - 2.2E+03
08-82-8 ilscpropylbenzene (cumens) §.6E-02 4.7E+01 71E-08 4,.96+02 2.8E+00 1.3E-02 5.1E-03 1.26+01 - 1,.0E+08
78-93-3 Wathyl ethyl ketone (2-butanona) 8.1E-02 2.3E-03 9.8E-08 2.3E+00 1.4E-02 B4E-06 8.3E-03 1AE-01 - B.3E+D3
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Derivation of Particulate Emission and Volatllization Factors, Onsite Construction and Utility Maintenance Worker

Table A-3b

Difu sl_vlty Hf:wriy‘g DIfflT:iv\ty gﬁ::: S::;t\?{r:;ar A_pparanl g]f:;:lcatl\:: S:ail;t\in;le::r CDnat;.:;::;n and Consts.tlmtl:n and
Nsnﬁfer o?gz?clfr:ﬂ ‘([E)::; Cuns'lant Water cl::?r:zg:n Coefficient D'TE‘:‘;IHV Cooefficlent | coefficient Malwn:,er:::ca Ma;:;ar;::me
(em'/s) (-g ) (DWlQW) (Kac) (Kg) (em’/s) (D;")- (K?’) VF,aion VFav.ou
{unitless) {om®s) o) {om®ig) {om’/s} (om®/g} (mkg) {ugin per ugis)
75-09-2 Methylena chloride 1.0E-01 2.0E-02 . 1.2E-05 1.2E+01 7.0E-02 2 6E-03 7.85-03 1.9E-01 - 2.86+04
1634.04-4 Wathyl-tert-butyl ather 1.0E-01 28802 1.1E-05 7.3E+00 4.4E-02 2.1E-04 B.0E-03 1.6E-01 - 1.8E+04
103-68-1 Propylbenzens 6.0E-02 4.4E-01 7.8E-08 565402 3.4E+00 2.BE-04 4.7E-03 3.6E+00 - 1.8E+04
76-86-0 tort-Butyl Alcohol (TBA} B.8E-02 2.0E-03 9.1E-06 4.2E+00 2,5E-02 1.1E-04 B6.7E-03 1.38-01 - B.7E+D3
127-18-4 Tatrachlorosthene T.2E-02 7.8E-01 B.2E-08 1.6E+02 8.3E-01 2.4E-03 5.8E-03 1.2E+00 - 3.8E+04
109-60-9 Tatrahydrofuran g.8E-02 2.6E-03 1.1E-05 8.5E-01 5.7E-03 1.4E-04 7.TE-02 1.1E-01 - 6.7E:03
108-88-3 Toluane B8.7E-02 2.7-01 8.6E-08 1.8E+02 1.1E+00 9.8E-04 6.85-03 1.2E+00 - 29E+D4
79-01-8 Trichloroethens 7.9-02 4.28-01 9.1E-06 1.7E+02 1.0E+00 1.6E-03 B.2E-03 1.2E+00 - 2.7E+04
75-01-4 Vinyl chtoride 1.1E-01 1.1E+00 1.2E-05 1.9E+01 1.1E-01 1.6E-02 8.3E-03 4.2E-01 - 8.3E+04
108-38-3 Xylena, m- 7.0E-02 3.0E-01 7.8E-08 4.1E+02 2.4E400 4.28-04 5.5E-03 2.8E+00 - 1.6E+0¢
95-47-8 Xylene, o- 8.7E-02 2.1E-01 1.0E-085 3.6E+02 2.2E+00 4.1E-04 8.85-03 2.3E+00 - 1.3E+04
106-42-3 Xylehe, p- 7.7E-02 3.1E-01 8.4E-06 3.9E+02 2.3E+00 5.0E-04 6.0E-03 2.8E+00 - 1.6E+04
1330-20-7 Xylanes, total 8.5E-02 2.7E-01 9.9e-08 4 4E+02 2. 7F+00 4.28-04 G8E-02 2.8E+00 1.4E+D2 1.4E+04
81-20-3 Naphthalena 5.9E-02 2.0E-02 7.5E-06 2.0E+03 1.26+01 5.0E-06 4.6E-02 1.2E+01 - 2.1E+D3
Naota:
-~ Not selactad as COGC for thls medium. e
DE 3.14x T, xI , xPb H
Volatilization Fector: VEozon = Pznh x ( (4= g:: < Hs.‘)v ) XCE xCE g VFgqan = VF s % K., x (CF, x CF,)
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Table A4
Chrenlc Toxicity Criteria

Ganeer Toxloity Critaria Nencancer Toxlclty Criteria
CTAS Chemical Darmal Gl Oral Gancer 8 Dermal Cancer|  Inhalation ] Oral Darmal B Inhelation 3
Nurnber of Cangarn ABS ABS Slopa Facler | 5 | Slops Factor | Unlt Riskt 5 RO RiD 5 | RicoREL | 5
makg-day' | & | (motgdey’ | (uomy! & | mokgday) | (magdayy | B fmg/m® @
bl A Inarganies. L ) . U o R
7440-36-0 Antimany 0.15 NC NC 4.0E-04 B,0E-08 I
7440-38-2 Arsenic 0.03 1 9.6E+00 [ 9.6E+00 3.3E-03 G 8.0F-04 3.0E-04 | 1.6E-08 C
7440-43-9 Cadmium 0.001 0.025 NG NG 4.2E-03 [ 1.0E-03 2,BE-05 | 2.0E-05 s}
18640-26-0 Chram|um, hexavalent NA 0.025 6.0E-01 J NC 1.8E-01 [*] 8,0F-03 7.5E-06 | 1.0E-04 |
7440-48-4 Goball NA 1 NG NC 9.0E-03 P 3,0E-04 d.0E-04 P 8.0E-08 P
7440-60-8 Goppar NA 1 NG NG 4.0E-02 4,0E-02 H NA
. [7438-0241 Lead NA, 1 NG NG NA NA MA
7440-28-C Thallum NA 1 NG NG 1.0E-88 1,0E-05 X NA
7440-62-2 WVanadium Na 1 NC NG 5,0F-03 5.0E-03 5 NA
7440-86-8 Zing NA 1 NC NC 3.0E-01 8.0E-01 I Na
B L PAHE U Lt T i RN R L
66-56-3 Banzo {g) anlhracans .13 o1 2.8E-01 c* 2,96-01 %] NA Na NA
50-32-8 Banzo (8] pyrans 0,13 1 2.9E+00 = 2.9E400 1.1E-03 4] NA Na NA
205-99-2 Benzo {b) fucranthens 013 1 2.9E-01 c* 2.9E-01 1.1E-04 < NA NA NA
207-05:0 Behzo {k} flusranthane 013 i 2.9E-M o 2.0E-01 1.1E-04 o] NA NA MNA
218-01-2 Chrysena 013 1 2.9E-02 o 2.9E-02 1.1E-05 C NA NA Na
53-70-3 Dibenz {a,h} anlhracans 0,13 1 4.1E+00 [+ 4.1E400 1.2E-03 C NA NA NA
193-30-5 Indeno {1,2,3-cd} pyrens 018 1 2.9E-01 G* 2.6E-01 1.1E-04 c NA NA NA
a012-0 Meathylnaphthalens, 1- 0,13 1 2.9E-02 P 2.9E-02 NG 7.0E-02 7.0E-02 A NA
01-67-6 Methylnaphthalens, 2- 0.13 1 NC NG NG 4.0E-03 4.0E-03 I A
91-20-3 Naphthalona [AE] 1 NG NG 3.4E-05 [+] 2.0E-02 2.0E-02 | 3.0E-03 |
129-00-0 Pyrens 013 1 NG NC NG 3,0E-02 3.0E-02 | 11601 R
TPH Aliphatic; C5-C8 1 NG NG NG 4.0E-02 4.0E-02 B 7.0E-01 B
TPH Aliphatic; C2-G18 213 1 NG NG NC 1.0E-01 1.0E-01 B 3.0E-01 8
TPH Allphatle: C19-C32 0.13 1 NC NG NG 2.0E+00 2.0E+00 B - B
TPH Aromalis: C8-C8 0.123 1 NC NC NG — - B - B
TPH Aromatle: CO-C16 0.13 1 NG NC NC 3.0E-02 3.0E-02 B 6,0E-02 B
TPH Aromatic: C17-C32 0.13 T NG NG NG 3.0F-02 8,0E-02 B - B
o : i BVQCs R L U : B e P
121-14-2 2,4-Dinitrotolusne 0.102 1 34E-01 c a1E-01 R
117-81-7 Bis(2-Ethythexyl} Phthalate 0.1 1 1.4E-02 | 1.4E-02 2.4E-08 [+ 2,0E-02 . 2.0E-02 R
Goosynlas Consultants Pago 1 of 3 85CGa_AppA Tables 02 22 2013,xlsx




Table A4
Chronlc Toxiclty Criteria

Canger Toxlally Crlterla MNoncancer Toxlelty Critaria
GAS Chemlesl Dermal Gl Oral Cancer g |Dumal Cancar]  inhalation H] Oral Dermal 8 Inhalation g
Numper of Cencam ABS ABS Slope Factor 3 Slops Factar Unit Rlak 3 RiD RfD E RIC or REL 3
(mggday) [ B [ (momg-cayy | uam? A | (mghgday) | (mokg-day | & (mg/m?) &
IR S VOCE . i i kS L Y L
71.55-8 1,1,1-Trlchlorasthane Na, 1 NG NG NG 2.0E+00 2.0E+00 1 5.0E+00 1
79-34-5 1,1,2,2-Tetrachloroethans NA 1 2,7E-01 S | 27E-01 5.BE-08 G 2.0E-02 2.05-02 | 7.0E-02 R
78-00-5 1,1,2-Trichloroathane WA 1 7.2E-02 [+] 7.2E-02 1.6E-08 [+ 4.0E-03 4.0E-03 | 2,0E-04 X
76-34-3 1, 1«Dichloroethane NA 1 5.7E-03 G 6.7E+08 1.6E-08 3] 2.0E-01 2.0E-01 P 7.0E-Q1 R
06-18.4 1,2,3-Trlchloropropane NA 1 3.0E+01 | 3.0E+01 NG 4.0E-03 4.0E-03 | 3.0E-04 |
120-82-1 1,2,4-Trichlorobenzana NA 1 3.8E-03 [o] 3.8E-03 NG 1.0E-02 1.0E-02 | 2.0E-03 P
95-83-8 1,2,4-Trimathylbenzens NA 1 NG NG NG 1.0E-02 1.0E-02 X 7.0E-03 P
107-05-2 1,2-Dichloraalhans MNA 1 4.7E-02 [+] 4.7E-02 2.1E-05 C &.0E-03 6.0E-03 X 7.0E-03 P,
78-87-5 1,2-Dichloropropane NA i 3.9E-02 3.6E-02 1.0E-05 C 8,0E-02 9.0E-02 A 4,0E-03 |
108-67-8 1,3,6-Trimethylbenzena NA 1 NG " NC NG 1.06-02 1.0E-02 X 7.0E-03 P
106-98-0 1,3-Butadiena NA 1 3.4E+00 < 34E+00 1.7E-04 G 6,7E-D4 5. TE-04 R 2,0E-03 I
106-46-7 1,4-Dichlercbanzene NA 4 5.4E-03 c 8.4E-08 11E-05 C 7.06-02 7.0E-02 A 8,0E-01 [}
123-81-1 1,4-Dloxane 0.1 1 2.7E-D2 C 2.7E-02 7.7E-08 o] 3.0E-02 3.0E-02 | 3.0E+00 C
540-84-1 2,2,4-Trimethylpentans NA 1 NG NG NG MA MNA 1.0E+00 o]
581-78-6 2-Hexanone NA 1 NC NG NG 5.0E-03 6.0E-03 i 3.0E-02 I
022-06-8 4-Ethyltoluane® NA 1 NC NG NC 2.0E-01 2.0E-01 ] 1.0E-01 8
71-43-2 Banzens NA 1 1.0E-01 c 1.0E-01 2.9E-06 o] 4 ,0E-03 4.0E-03 I 3.0E-02 |
75-27-4 Bromodichloromethans NA 1 1.3E-01 C 1.3E-01 3,7E-086 G 2.0E-02 2.0F-02 I | 70802 R
74-33-0 Bramamethane NA 1 NG NC NG 1.4E-03 1.4E-02 | £.0E-03 G
76-16-Q Carhon disulfide NA 1 NG NG NG 1.0E-01 1.0E-01 I 7.0E-0 !
56-20-6 Carbon tetrachlorids NA 1 1.8E-01 c 1.5E-01 4.2E-06 C 4,0E-03 4.0E-03 I 1.0E-01 |
67-66-3 Chigsofarm NA 1 A.1E-02 c 31E-02 5.9E-08 [ 1,0E-02 1.0E-02 | 9.8F-02 A
74-87-3 Chlaromsthane NA 1 NG NG NG 2,66-02 2,6E-02 R 5.0E-02 |
110-82-7 Cyclohexana NA 1 - NG NG NG 1.7E+D0 1.7E+00 R 6.0E+00 1
124-48+1 Dibroimochloramsthane 0.1 1 9.4E-02 [+] 9.4E-02 2 7E-058 [+] 2,0E-02 2,0E-02 | 7.0E-02 R
156-50-2 Dichlaroelhane, ¢ls-1,2- MNA 1 NG NG NC 2.0E-03 2.0E-03 ) 7.0E-03 R
156-80-5 Dichloroethans, trans-1,2- NA 1 NG NG NG 2,0E-02 2.0E-02 | 6,05-02 P
10061-02-8 Dichloropropens, trans-1,3-* NA 1 91E-012 o] 9.1E-02 1.6E-06 C 3.0E-02 3.0E-02 | 2,0E-02 1
64-17-5 Ethanal* NA 1 NC NG NG §.0E-01 6.0E-01 1 4.0E+00 Q
100-41-4 Ethylhenzens NA 1 1.1E-02 [+] 1.1E-02 2. 5E-086 G 1.0E-61 1.0E-01 | 1.0E+400 |
142-82-5 Haptang* NA 1 NC NG NG 8.0E-02 6.0E-02 H 7.0E-01 |
87-66-3 Hexachloro-1,3-butadlane .1 1 7.8E-02 ¥.BE-02 2.2E-08 1.0E-03 1.0E-03 P 7.0E+00 G
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Table A4

Chranic Toxicity Criteria
Canger Toxlolty Criterla Nancancer Toxiclty Critaria
CAS Chemlsal Drermal al Oral Cancar 8 Dar}-nal Cancer|  Inhalation g Oral Dearmal ﬁ Inhatatlon ﬂ
Numbpar of Concern ABS ABS Slopa Fastor | 5 SBlops Fastor Unlt Risk 5 Rt RID H RfC or REL 3
mangcey | & | (mongeda” |t | B ) motg-dey | (aghudey) | B | gmgm® | 8
114-54-3 Haxans NA 1 NG NG NC 8.0E-02 8.0E-02 H 7.0E-01 |
67-63-0 Isoprepancl a.1 1 NG NG NG NA NA, 7.0E+00 G
$8-82-8 |sapropyibanzane (cumana) NA i NG NG NG 1.0E-01 1.0E-01 | 4.0F-01 I
78-23.3 Mathyl ethyl ketona (2-butanona) NA 1 NG NG NC 6,0E-01 8.08-01 | 5.0E+00 1
75-06-2 Mslhylena ohlorlde NA 1 1.4E-02 c 1.4E-02 1.0E-08 [+ 8.0E-03 8.0E-03 i 6.0E-01 I
1634-04-4 Msthyl-tart-butyl ether MA 1 1.8E-03 Q 1.8E-03 2.6E-07 G 8.66-01 8,8E-01 R 8.0E+00 I
103.85-1 Propylbenzene a1 1 NG NG NG 1.0E-Q1 1,0E-01 X 1.0E+00 X
75-65-0 lart-Butyl Alcohol {TBAY* 0.1 1 NG NG NG 3.0E-01 3.0E.01 1 1.1€+00 ]
127-18-4 Tetrachloreethens NA 1 B.4E-01 c 5.4E-01 6.9E-08 [ .0E-03 G.0E-03 | 4.0E-02 |
106-98-6 Tetrahydrofuran ad 1 NG NG NC 9.0E-01 $.0E-01 | 2,0E+00 |
108-88-3 Tolushe NA 1 NG N NC 8.0E-02 8.0E-02 | 5.0E+00 |
78-01-8 Trshlorosthena NA i #.6E-02 | 4.6E-02 41E-08 | 5.0E-04 5.0E.04 | 2.0E-03 |
75-01-4 Vinyl chicride NA 1 2.7E-01 G 27601 7.8E-06 G J0E-03 3.0E-03 | 1.0E.01 i
108-38-3 Xylana, m- NA 1 NG NG NC 2.0E-01 2.0E-01 S 1.0E-01 S
0f-47-6 Xyleng, o~ N& 1 NG NC NG 2.0E-01 2.0E-01 8 1.06-01 8
106-42-3 Xylene, p- NA 1 NG NC NC 2,0E-01 2,0E-01 ] 1.0E-01 s
Notes:
" NA " nnt avallable; " ~ " not applicable; " NG " nat consldered a carcinogen: " ABS * absorption; " Gi " gastralntastinal: * PAH " Polycyclic Aromalle Hydrosarbons; " RiD " refaranca dase;
" RfC " raforance concantrallon; " REL " raference eXPosure laval
Surconstes; * p-Xylana for 4-Ethyltolusns; Hexane for Haplane; Isebutyl aloohol for ter-Buty Alsehok 1,3-Dighlaropropene for trane-1.3-Dlchlaropropane; Malhanol far Ethanal
Kav. . .

C* = Cal-EPA 2010
'C = Cal-EPA 2013
A = Agancy For Toxlc Substances And Disesse Raglstry (ATSDR) as reportad in USERA 2012
B = Cal-EPA 2008. Inlerim Guldarce: Evaluating Human Health Risks from Total Petroleum Hydrocarbans.

D = TPHCWG, 1967, Devaloment of Fraction Spevific Referance Doses (RDs) and Referehoz Conhosntrations (RfCs) for TPH
H = Haalth Effects Assessmant Summary Tables {(HEAST). July. EPA 640/R-07-030-PES7-021159 as roported in USEPA 2012

| = ntegrated Risk Information System Catabase, iRIS In USEPA 2013

J = New Jersey; rapatlad In USEPA 2012
P = Pravisional Peer Reviewed Toxleity Valus (PPRTV) as raported In USEPA 2012
R = route-to-route extrapolation

$ = reported In USEPA 2012

K =PPRTV Appsndlx; reperted In USEPA 2012
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Exposure Concentration for

Table A-5

Carson, California

(1) Exposure Concentration Tquations

a) Noncarcinogenic Chemicals

EC

EFx EDxET

inh,s0i} = ATNC X (VFsoil or VFsoil-OA)

b) Carcinogenic Chemicals - Onsite Resident

Ecinh,soil = [

ATC X VFsoii

EFxEDxET} +[EF><ED><ET
CHILD ATC X VFSO“

Outdoor Inhalation of Particulates/Vapors from Soil
Former Kast Property

] ADULT

c) Carcinogenic Chemicals — Construction and Utility Maintenance Worker

EC,

1

EFxEDxET

ihsoil
ATC X VFsoil-OA

(2) Explanation of Variables

Varjable —Description Units

ECinson  EXposure concentration outdoor inhalation mg/m3 per mg'kg
of chemicals from soil

PEF Particulate emission factor for non-VOCs m’/kg

VFqil Volatilization factor, onsite resident meg/m’ per mg/kg

VEpoa  Volatilization factor for VOCs, construction mg/m3 per mg/kg
and utility maintenance wotker

EF Exposure frequency day/yr

ED Exposure duration yr

ET Exposure fime hour/hour

AT Averaging time — cancer effects day

Alne Averaging time — noncancer effects day

Geosyntec Consultants Page 1 of 1
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Table A6
Exposure Concentration for Qutdoor Inhalation from Soil Vapor
Former Kast Property
Carson, California

(1) Exposure Concentration Equations
a) Noncarcinogenic Chemicals - Construction and Utility Maintenance Worker

EFXxEDxET
AT X CFx VEgy 0a

EC 8V-0A T

b) Carcinogenic Chemicals — Constroction and Utility Maintenance Worker

EFXxEDxET
AT, x CFx Vg, g4

EC SV.0A —

(2) Explanation of Variables

~Variable Description ~ Units
ECsvos  Exposure concentration for outdoor mg/m’ per mg/m’
inhalation of chemicals from soil vapor
'VFSVJO +  Volatilization factor pgm’ per pg/m’
EF Exposure frequency day/yr
ED Exposure duration yr
ET Exposure time hour/hour
Cr | Units conversion factor | png/mg
ATc Averaging time — cancer effects day
ATne Averaging time — noncancer effects day

Geosyntec Consultants Page 1 0f 1 SSCGs_AppATables 02_22 2013.dec



Table A-7
Intake Factor for Dermal Contact with Soil
Former Kast Property
Carson, California

(1) Intake Factor Equations

a) Noncarcinogenic Chemicals

IF _SAxAFxABSxCFxEFxED
dermal BW x ATNC

b) Carcinogenic Chemicals — Onsite Resident

F _[SAXAFXABSXCFXEFXED} +\:SA><AF><ABS><CF><EF><ED—J
dermal —
BW x ATC CHILD BWx ATC ADULT

¢) Carcinogenic Chemicals — Construction and Utility Maintenance Worker

IF 3 gA x AFx ABSxCFxEFxED
dermal — BWXATC

(2) Explanation of Variables

Variable  Description Units

[Fgoma = Intake factor for dermal contact with soil kg soil / kg body
weight per day

SA Surface area of exposed skin | cm’/day

AF Soil-to-skin adherence factor : mg/em’

ABS Absotption factor -

CF Units conversion factor kg/mg

EF Exposure frequency | day/yr

ED Exposure duration VI

BW Body weight - ke

ATc Averaging time — cancer effects day

Alxc Averaging time — noncancer effects day
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Table A-8
Intake Factor for Incidental Soll Ingestion
Former Kast Property
Carson, California

(1) Intake Factor Equations

a) Noncarcinogenic Chemicals

IF_ = IRx CExEFxED
ol BW x ATy

b) Carcinogenic Chemicals — Onsite Resident

- _{IRxCFxEFxED} +[IR><CF><EF><ED]
oral — .
BW x AT, CHILD BW x AT, ADULT

¢) Carcinogenic Chemicals — Construction and Utility Maintenance Worker

F = IR x CFxEF xED
el BWx AT,

(2) Explanation of Variables

Variable  Description Units

IFom Intake factor for soil ingestion . kg soil / kg body
weight per day

IR Ingestion rate of soil mg/day

CF Units conversion factor : kg/mg

BF Exposure frequency day/yr

ED - Exposure duration yr

BW Body weight kg'

ATg Averaging time — cancer effects day

ATne Averaging time — noncancer effects day

Geosyntec Consuliants _ Page 1 of 1 SSCGs_AppATables_02 22 2013.doc



Table A-9
Site-Specific Cleanup Goals for Soil, Onsite Resident

Cnslte Resident
Cheg;ical CAS . Soil (maikg)
Congem Number EF =350 diy* EF = 4 diy*
S8CG,, S8CG, S8CG,, S8CG,
Inorganics )
Antlmony 7440-36-0 31E+01 - 2,TE+)3 -
Arsenlc 7440-38-2 2.2E+01 6.1E-02 1.9E+03 5.4E+00
Cadmium 7440-43-9 7.0E+01 1.6E+03 6.1E+03 14E+05
Chromium VI 18540-29-5 2.3E4+02 1.2E+00 2.1E+04 1.1E+02
Cobalt . T440-48-4. 2.3E+01 T.6EH)2 2.1E+03 6.7E+04
Copper 7440-50-8 3.1E+03 - 2.7E+05 -
Lead 7439-92-1 8.0E+01® - 9 9E+03™ -
[rratiom 7440280 7.8E-01 - 8.8E+01 -
Vanadium 7440-62-2 3.9E+02 - 346404 -
Zinc 7440-66-6 2.3E+04 - 2.1E+08 -
PAHs _
Benzlalanthracene 56-55-3 - T1BEH00 - 1.4E+02
Benzo[a]pyrens B0-32-8 -- 1.8E-01 - 1.4E+01
Benzo[b]fluoranthene 205-99-2 - 1.6E+00 - 1.4E+02
BanzolK]fluaranthens 207-08-9 - 1 6E+00 - 1.4E+02
Chrysene 218-01-9 - 1.BE+01 - 1.4E+03
Dibenz[a,hlanthracens 53-70-3 - 1.1E-01 - 9.7E+00
Indenc[1,2,3-cd]pyrene 193-38-56 - 1.86E+00 - 1.4E+02
Methylnaphthalens, 1- 90-12-0 4.0E+03 "1.6E+01 3.5E+05 1.4E+03
Methylnaphthalene, 2- 91-57-8 238402 - 2.0E+04 -
MNaphthalene 91-20-3 1.5E+02 4.0E+00 1.3E+04 3.5E+02
Pyrene 129-00-0 1.7E+03 - o1 BEH05 -
TPH
Aliphatic: C5-C8 7.1E+02 - 6.2E+04 -
Aliphatic: C8-C16 - 1.4E+03 - 1.3E+05 -
Allphatic: C18-C32 1.1E+06 - 1.0E+07 -
Aromatic: C6-C8 - - - -
Aromatic: C9-C16 6.0E402 - 5.3E+04 -
Aromatic: C17-C32 1.7TE+03 - 1.6E+05 -
TPHg T.BEHO2 6.6E+04 -
TPHd 1.3E+03 1.1E405 -
TPHmo 3.3E403 2.9E+0Q5 -
5VOCs
2,4-Dinltrotolugne 121-14-2 1.26+02 1.6E+00 1.1E+04 1.4E+02
Bis(2-Ethylhexyl) Phthalate 117-81-7 1.2E403 3.6E+01 11E+05 3.0E+03
WOCs
1,1,2,2-Tatrachloroethane 78-34-5 §.2E+02 4,7E-01 5.4E+04 44E+01
1,2,3-Trichloroprapane 96-18-4 2.4E+00 2.1E-02 21402 1.9E+00
1,2,4-Trimathylbenzene 95-63-6 8.3E+01 - 7.2E+03 -
1,2-Dichloropropana 78-87-5 . 1.6E+01 8.3&-01 1.36+03 7.2E4+)1
1,3,5-Trimsthylbenzene 108-67-8 8.55+01 - 7.4E+03 -
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Table A-9
Site-Specific Cleanup Goals for Soil, Onsite Resident

Onsita Resident
Chs:;ical CAS Soil (mg/kg)
Concern Number EF = 350 diy* EF = 4 diy*
S8CGy, S5CG, S8CGre e

1,4-Dichlorobenzene 106-46-7 3.6E+03 2.8E+00 3.2E+05 2.4E+02
Banzene 71-43-2 8. 7TE+01 2.2E-01 5.8E+03 1.8E+01
Bromodichloromethane 75-27-4 4.3E+02 4.9E-01 3.8E+04 4.2E+01
Bromomethane 74-83-9 8.8E+00 - T.TE+02 -
Ethylbenzane 100-41-4 3.3E+03 4.8E+00 2.9E+05 4.2E+02
Methylene chloride 75-09-2 3.6E+02 5.3E+00 3.2E+04 - 4.7E+02
Tetrachlorosthene 127484 8.6E+01 5.5E-01 756403 |  49E401
Trichloroethene 79-01-6 5.8E+00 1.7E+00 5.0E+02 1.5E+02
Vinyl chloride 75-01-4 T7.4E+01 3.2E-02 6.4E+03 2.8E+00

Motes:
" .. " not applicable; " na " not available

* EF: exposure frequency; 350 days/year (d/y) for & typical resident and 4 days/year for a resident who
infrequently contacts subsurface 50ils.

" 8SCG, " Site-Specific cleanup goal using a target noncancer hazard = 1

" 8SCG, " Site-Specific ¢leanup goal using a target cancer risk = 1x10°® for residents

Soll SSCGs based on incidenta! ingestion, dermal contact with soil, and outdoor air inhalation

=) ;al-EPA 2009b. Revised California Human Healih Screening Levels for Lead. September 2008.

B Based on revised residential CHHSL to account for lower exposure frequency and higher ingestion rate (Cal-EPA 2009b)
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Geosyntec Consultants

Table A-10

Site-Specific Cleanup Goals for Soll,
Construction and Utility Maintenance Worker

Construction and Utility Maintenance
Cheg:ical CAS Worker
Congern Number Soil (mgfka)
88CGy, $8CG,
Inorganics

Antimony 7440-36-0 - 3.1E+03 -
Arsenic 7440-38-2 4.1E+02 1.6E+01
Cadmium 7440-43-9 6.4E+02 2.4E+02
Chroriur V1 18540-20-9 3.2E+03 6.7E+00
Cobalt 7440-48-4 2.0E+02 1.1E+02
Copper 7440-50-8 31E+D5 -
Lead 7439-92-1 1.2E+03" -
Thallium 7440-28-0 7.7E+01 -
Vanadium 7440-62-2 3.9E+04 -
Zing T440-66-6 2.3E+06 -

PAHs
Benzlalanthracens 56-55-3 - 26E+02
Benzo[a]pyrene 50-32-8 - 2.6E+01
Banzolbjfluoranthene 205-99-2 - 2.6E+02
Benzo[k]fiuoranthense 207-08-9 - 2.6E+02
Chrysene 218-01-9 - 2.6E+03
Dibenz[a,hlanthracens B53-70-3 - 1.9E+01
Indenc[1,2,3-cd]pyrene 183-39-5 - 2.6E+02
Methyinaphthalene, 1- 90-12-0 1.0E+05 2.7JE+03
Methylnaphthalanae, 2- 91-57-6 1.1E+04 -
Naphthalena 91-20-3 1.4E+02 3.9E+01
Pyrene 128-00-0 6.7E+04 -

TPH

Aliphatic: C5-C8 8.3E+02 -
Aliphatic: C9-C18 1.6E+03 -
Allphatic: C19-C32 5.5E+06 --
Aromatic: C6-C8 - -
Aromatic: C9-C16 7.5E+02 -
Aromatic: C17-C32 8.3E+04 -
TPHg 8.6E+02 -
TPHd 1.9E+03 -
TPHmo 1.6E+05 -

SVOCs
2,4-Dinitrotoluene 121-14-2 6.3E+03 2.8E402
Bis(2-Ethylhexyl) Phthalate 117-81-7 6.3E+04 6.4E403

VOCs
1,1,2,2-Tetrachloroethane 79-34-5 8.3E+02 5.7E+00°
1,2,3-Trichloropropane 96-18-4 2.0E+00 7.2E+00
1,2,4-Trimathyibenzene 95-63-6 7.6E+01 -
1,2-Dichlorepropane 78-87-8 1.2E+01 B.5E+00
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Geosyntec Consultants

Table A-10

Site-Specific Cleanup Goals for Soll,
Construction and Wtility Maintenance Worker

Construction and Utility Malntenance

iod i
Concern .

SSCG,, 55CG,
1,3,5-Trimethylbenzene 108-67-8 7.7E+01 -
1,4-Dichlorobenzene 106-46-7 8.7E+03 2.8E+01
Benzene 71-43-2 6.9E+01 2.2E+00
Bromaodichloromethane 75-27-4 4.9E+02 5.3E+00
Bromomethane 74-83-9 7.8E+00 -
Ethylbenzene 100-41-4 4.5E+03 5.1E+01
Msthylene chlorlde 75-09-2 1.2E+03 5.9E+01
Tetrachloroethene 127-18-4 . 8.6E+01 1.0E+01
Trichloroethene 78-01-6 5.5E+00 1.9E+01
Vinyl chloride 75-01-4 8.7E+01 3.1E-01
Notes:

"~ * not applicable or not available

" 85CG,, " Site-Speclific cleanup doal using a target noncancer hazard = 1

" §5CG, " Site-Specific cisanup goal using a target cancer = 1x10° for workers
Sofl 88CGs based on incidantal ingestion, dermal contact with soil, and outdoor air Inhalation

1 Based on revised worker CHHSL 1o account for lower exposure frequency and highar

soll ingestion rate (Cal-EPA 2009b)

Page 2 of 2
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Geesyntec Consultants

Table A-11

Site—Sbeciﬁc Cleanup Goals for Soll Vapor,
Construction and Utility Maintenance Worker

Construction and
Che;:ical CAS Utllity Maintanance Worker
Concerm Number Sall Vapor {ug/m®)
SSCG,, SS5CG,
PAHs
Naphthalena 91-20-3 2.3E+05 B.3E+04
"~ VOCs

1,1,4-Trichlorcethane 71-56-6 7.4E+08 -
1,1,2,2-Tetrachloroethane 79-34-5 1.8E+07 1.2E405
1,1,2-Trichloroethana 79-00-5 1.0E+05 8.6E+05
1,1Dichlorasthane 75-34-3 B.0E+08 " 2.BE+07
1,2,4-Trichlorobenzene 120-82-1 3.9E+05 -
1,2,4-Trimathylbenzene 96-63-6 2.3E+06 -
1,2-Dichloroethane 107-06-2 4.4E+06 8.5E+0b
1,2-Dichloropropane 78-87-5 3.6E+06 2.5E+06
1,3,56-Trimethylbenzene 108-67-8 2.3E+06 -
1,3-Butadiene 106-88-0 3.7E+0B 3.0E+05
1,4-Dichlorobenzene 106-46-7 2.3E+08 7.2E+05
1,4-Dioxane 123-91-1 1.3E+08 1.6E+05
2,2, 4-Trimethylpentane 540-84-1 6.5E+08 -
2-Hexanone 591-78-6 7.9E+06 -
4-Ethyltoluene 622-96-8 2.6E+07 -
Banzane 71-43-2 3.2E+07 1.0E408
Bromodichloromethane 75-27-4 7.2E407 7.8E+05
Bromomethane 74-83-9 S.5E+06 -
Carbon disulfide 75-156-0 1.4E+09 -
Carbon tetrachloride 56-23-5 1.6E+08 1.1E+06
Chloroform 67-66-3 9.0E+07 4.9E+06
Chloromethane 74-87-3 1.7TE+08 -
Cyclohexane 110-82-7 1.8E+10 -
Dibromochloromethana 124-48-1 6.0E+07 B.8E+05
Dichloroethene, cis-1,2- 156-59-2 8.3E+06 -

|| Dichloroethene, trans-1,2- 156-60-5 9.3E+07 -
Cichloropropene, trans-1,3- 10061-02-6 4 4E+07 3.9E+06
Ethanol 64-17-5 1.9E+08 -
Ethylbenzene 100-41-4 6.3E+08 7.0E+06
Heptane 142-82-5 23E+09 -
Hexachloro-1,3-butadiene 87-68-3 4.4E+08 8.0E+04
Hexana 110-54-3 1.7E+09 --
lsopropanol 67-63-0 5.7E-+08 -
Isoprapylbenzene {(cumana) 08-82-8 1.5E+09 -
Methyl ethyl ketone (2-butanone} 78-93-3 1.1E+09 -
Methylene chloride 75-09-2 6.1E+08 2.8E+07
Methyktert-butyl ether 16834-04-4 1.8E+09 6.5E+07
Propylbenzena 103-56-1 8.6E+08 -
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Geosyntec Consultants

Table A-11

Site-Specific Cleanup Goals for Soil Vapor,
Construction and Utility Maintenance Worker

Construction and

Chamical cAS Utility Maintenance Worker
Co:c]:rn Number Sail Vapar (ug/m®)
S8CG,, 85CG,

tert-Butyl Alcohol (TBA) 75-65-0 2.6E+08 -
Tetrachloroethene 127-18-4 B.BE+07 6.6E+08
Tetrahydrofuran 109-89-9 4.9E+08 -
Taluena 108-88-3 3.7E+09 -
Trichlorcethene 79-01-6 2.0E+086 8.7E+06
Vinyl chloride 76-01-4 2.3E+08 8.3E+05
Xylene, m- 108-38-3 6.0E+07 -
Xylene, o- 95-47-6 4.8E+07 -
Xylene, p- 106-42-3 §5.9E+07 -
Notes:

- " nat applicable or not available

" S5CG,, " Site-Specific cleanup goal using a target noncancer hazard = 1

" 88CG, " Site-Specific cleanup goal using .a target cancer = 1x10°® for workers

Scll Vapor SSCGs based on outdoor alr inhalation of vapors emanating from the subsurface

Page 2 of 2
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Geosyntec Consultants

Table A-12

Site-Specific Cleanup Goals for Soll, Background

Che;l[ca' CAS 55CG

Congern Number (mglkg)

Inorganics
Antimany 7440-38-0 0.74
Arsenic 7440-38-2 12
Barlum 7440-39-3 267
Baryllium 7440-41-7 0.56
Cadmium 7440-43-9 3.81
Chromium 16065-83-1 325
Chromium VI 18540-29-9 -
Cabalt 7440-48-4 10.9
Copper 7440-50-8 59,0
Lead 7438-92-1 61.5
Mercury 7430976 0.93
Molybdenum 7439-98~7 0.41
Nickal 7440-02-0 20.2
Selenlum 7782-49-2 0.78
Silver 7440-22-4 1.29
Thallium 7440-28-0- 0.23
Vanadium 7440-62-2 45.7
Zine 7440-66-6 29

PAHs
Bap-TEQ 0.9
Motes:
" --" not available
" S5CG " Site-Specific cleanup goal
Page 1 of 1
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Attachment A1, Table A1-1
Darivation of Site-Spacific Cleanup Goals, Scil
Onesite Resident

Former Kast Property
Carson, California

Nanhcancer Effscts Cancer Cffects
Ingestion Darmal Contact Outdoor [hhalation Ingestion Dertnal Contact Outdoar Inhatation
cAS Chemlcal -
Numbar Co:crern Foy Reference Faur Relerence | EGuhan Reference $3CGuains Foa Cancer Slope o ‘| Gancer Slopa | B | Inbalation | $36%sal.
(mgkaiey) Dose (mgrhgday) Dose {mgim?- Goncenlr‘c;t\on (mg/kg) (mgfk;r-day) Faelor _‘ (mgfkg":‘!;ay) Factor . (mg/m® | Unit R:\si_:( {mgikg}
{mgikg-day) (matkg-day) | mgdkg) {mg/m™} {mgfkg-dayy (mgikg-day) mafkg) | (hgfmy
Inorganics
7440-36-0 Antimony 1.3E-05 4.0E-04 - 6.0E-0% 3.4E-10 NA JAE+0 1.6E-08 NG - NC 1.56-10 NC -
¥440-38-2 Arsenic 1.3E-05 3,0E-04 1.1E-08 3,0E-04 3.4E.10 1.6E-06 2.2E+01 1.8E-08 8.5E+00 1.56-07 B.5E+00 1.6E-10 | 3.3E-03 6.1E-02
7440-43-8 Cadmium 1.3E-08 1.0E-02 3.6E-Q8 2,56-05 3.4E-10 2.0E-08 TOE+0 1.8E-08 NC 4,96-08 NG 1.5E-10 4.2E-03 1.8E+03
13540-29-8  |Chromlum VI 1.3E-05 3.0E-03 - 7.5E-08 J4E-10 1.0E-04 2,3E+02 1.6E-08 5,081 - NG 1.5E-10 1.5E-01 1.2E+00
7440-48-4 Cobalt 13605 3.00-04 - 3.0E-04 3.4E-10 6.0E-08 236401 1.8E-06 NG - NC 1.5E-10 9.08-03 TQE+DZ
7440-50-8 Copper . 1,3E-05 4.0E-02 - #.0E-02 3.4E-10 NA 3.4E+03 1.6E-08 NG - NG 1,6E10 NG -
7439-82-1 Lead 1.3E-05 WA - MA 3,4E-10 NA - 1.6E-06 NG - NG 1.BE-10 NG -
7440-28-0 Thalllum 1,3E-05 1.0E-0% - 1.0E-05 3.4E-10 N& 7.8E-01 1.6E-08 NG - NG 1.5E+10 NG -
7440-62-2 Vanadium 4.3E-08 E,0E-G3 - 8,0E-03 3A4E10 NA& 3.9E+02 18E-06 NG - NG $.5E-10 NC -
7440-56-G Zinc 1,3E-05 3.0E-01 - 3.0E-01 34610 INA 2.3E+04 1.8E-08 NC - NG 1.56-10 NG -
PAHs )
66-56-4 Benz[ajanthracens 1.3E405 NA 4,7E-06 NA 3.4E-10 NA - 1.6E-06 2,9E-01 8.4E-07 2,8E01 18810 1.1E-04 | 1.6E+00
50-32-8 Benzo[a]pyrene 1.3E-08 NA 4, 7E-08 MNA JAE10 NA - 1,6E-08 2.96+00 6,4E-07 2.9EHI0 1.5E-10 1.1E-03 1.8E-01
205-99-2 Banza[b]fluararthens 1.3E-05 NA 4.7E-06 NA 34510 NA - 1.6E-06 2,901 G.4E-07 2,08-01 1.8E-10 1.1E-04 1.8E+00
207-08-9 Benzo[kK]fluoranthene 1.3E-08 NA 4.7E-08 NA 3,4E~10 A - 1.6E-08 2.88-01 6,4E-07 2.95-01 1.8E-10 1.1E-04 1.8E+00
218-01-9 Chrysene 1.3E-05 MNA 4.7E-08 NA 34E-10 NA - 1.8E-08 2,9E-02 8.4E-07 2,96-02 1.8E-10 1AE-DS 1.8E+01
53-70-3 Dibenzla,hlanthracene 1.3E-05 MNA, 4,7E-08 NA I4E-10 MNA - 1.6E-06 4.1E+00 6.4E-07 41E+QT 1.56-10 1.26-03 1.1E-m
193-30-6 Indeno(1,2,3-cd]pyrene 1.3E-08 NA 4.7E-06 NA 34E-16 MA - 1.6E-08 2.8E-01 G.AE-0F 2,901 1.5E-10 1,1E-04 1.8E+00
90-12-0 Msthyinaphthalene, 1- 1.3E-05 7.0E-02 4.7E06 7.08-02 1.4E-08 NA 4.0E+03 1.6E-06 2.9E-02 6,4E-07 2,0E-02 5.0E-08 NG 1.8E+01
91-57-¢ ethylnaphthalene, 2- 13605 4.0E-03 4.7E-08 4,0E-03 1.4E-05 NA 23E+02 1.8E-06 NG 6.4E-07 NC 8.1E08 NG -
1-20-3 Naphthalens 1,3E-08 2.09-02 4. 7E-D6 2002 1.7E-05 3,0E-03 1.8E+02 1.6E-08 NG & 4E-07 NG 7.4E-08 3.4E-05 | 4.CE+Q0
128-00-0 Pyreng 1.36-05 2.0E-02 ATEDS 3.0E-02 2.68-07 1.1E-01 1.7E+03 1.6E-06 NG 6.4E-07 MG 1.1E-07 NG -
TPH

1 Allphatle: CB-C8 1.3E-05 4,0E-02 4.7E-06 4.0E-02 B.6E-04 7.06-01 7.16+02 1.8E-08 NG ‘| 6.E-O7 NC 28E-M Ne -
2 Aliphatic: ©9-C18 1.3E-08 1.0E-01 4,7E-06 1.08-01 1.6E-04 3,0E-01 1.4E+03 1.8E-08 NG B.4E-07 NG 6.7E-08 NG -
2 Aliphatlc: G19-G32 1.3E-06 2.0E+00 A7E-08 208400 - NA 1.1E+05 1.6E-06 NG 6,4E-07 NC - NG -
4 Aromatic; C6-C8 1.3E-05 NA 4.7E-06 NA 2.2E-04 NA - 1.8E-08 NG 6.4E-07 NG B.6E5-05 NG -

Geosyntac Consultants Fage 1of 2 . 850Gs_Res350_02_22_2013.xls




Attachment A1, Table A1-1
Derivation of Site-Specific Cleanup Goals, Soil
Onsita Resident
Former Kast Property
Carsan, Califomia

Moncancer Effacts Cancer Eftects
Ingastion Dermal Contast Qutdear Inhalation © lngestion Dermal Cantact Outdgor Inhzlation
cAS Chemlcal
Number Cu:;em Fu Refarence o Refersnos | ECmpedl Reference | 95CGualma| Fou Cancar Slops Faoma Gancer Slope | ECunsa | Inhalation 5080
Doss Dosa (mgim® | Conasntration | {mg#kg) b Factor Facter {mgin® | UnitRisk | (markg)
{mglgrdart| (ong oy | TGN (mgng day) | mgegy | gmgim (marigdayt o onegdayyt | K| one dayit | motkg) | (aim®y
5 Aromatfe: C8-C16 : 1.3E-08 3.0E-02 4.7E-08 30802 §,3E-05 £,06-02 6.0E+02 1.6E-08 NG 6.4E-07 NG 2.3E-06 NG -
& Aromatis: G17-C32 1.3E-05 3.0E-02 4.7E-08 3.0E-02 - NA 1.7E+03 1.8E-08 NC 6.4E-07 NG - NC -
$VOCs
121-14-2 2.4-Dlnltrstaluens 1.3E-05 2.0E-03 3.7E06 2.0E-03 3.4E-10, 7.0E-03 1.2E+02 1.6E-DE 31E-01 5.0E-07 31E01 1.66-10 6.8E-05 1.8E+00
117-81-7 Bls{2-Ethylhexyl) Phihalate 1.38-05 2.0E-02 A.GE0H 2.0E-02 34610 T.0E-D2 1.2E+02 1.6E-08 1.4E-02 4,85-07 1.4E-02 1.8E-10 2.4E-08 3.58+01
VOCs
79-34.5 11,2 2-Tetrachloroethans 1.3E-05 2.0E-02 - 2,0E-02 6,98-05 7.0E-02 6.2E+02 1.6E-08 27E-M - 2,7E-M 2.9E-05 5.8E05 47E-M1
98-13-4 1.2.3-Trichloroprepane 1.3E-05 4.0E-03 - 4 0E-03 1.2E-04 3.0E-04 24E+D0 1.6E-06 3.0E+01 - JOE+FH 5.4EU6 NC 2.1E-02
95-63-6 1,2, 4-Trimethylbenzene - 1.3E405 - 1.0E-02 - 1.0E-02 7.6E-05 7.0E-03 B.3E+01 1.8E-08 NG - NG 3.2E-05 NG -
78-87-5 41,2-Dichloropropane 1.3E-08 8.0E-02 - 9,0E-D2 2.78-04 4.0E-03 1.5E+01 1,6E-08 3.6E-02 - 3.8E-02 1.2E04 1.0E-08 B.3E-04
106-67-8 1,3, 5-Trimsthylbanzens 1.3E-08 1,.0E-03 - 1.0E-02 TAE-05 7.0E-03 8.5E+01 1.6E-08 NG - NG 3.2E-05 NC -
196-48-7 1,4-Dichlarobenzena - 1.3E-08 7.0E-02 - 7.0E-02 7.4E-05 8.0E-01 3.8E+03 1.8E-06 SAE-03 - 5,4E-03 3.2E-05 1.1E-08 2.8E+00
71-43-2 Bearzene 1.3E-05 4.0E-03 R 4.0E-03 3.5E-04 A0E-02 6.7E+01 1.6E-08 1,.0E-07 - 1.0E-1 1.6E-04 2,8E-05 2.25-01
75-27-4 Bromod|chloromethane 1.36-05 2,0e-02 - 20E-02 1.2E-04 TUE-02 4.38+02 1.8E-06 1.3E-H1 - 1.3EH §.0E-05 3.7E-05 4.9€.01
74-83-8 Bromomesthahe 1.36-08 1.45-03 - 1.4E-03 6.2E-04 B.OE-03 8.8E+00 1.6E-08 NG - NC 2.2E-04 NC -
100-41-4 Ethylbenzene 1.3E-05 1,0E01 - {.0E-01 1.8E-04 1.0E+030 3.3E+03 1.6E-06 1TAE02 - 1.4E-02 7.7E-05 2.56-06 4.8E+00
F5-08-2 Methylene chlotide 138058 6.0E-03 - 6.0E-03 38E-04 G.0E-01 J3.6E+02 1.6E-08 1.4E-02 - 1.4E-02 1,.7E-G4 1.0E-08 5.36+00
127.18-4 Tetrachloresthens 1.3E-05 B6.0E-03 B 6.08-03 a,8E-04 4.0E-02 8.8E401 1.6E-06 S.4E-01 - 5,4E-01 1.6E-04 5,905 &.56.-1
78-01-6 Trichloroethene 1.3E-05 5.0E-04 - 5,0E-04 3.0E-04 2,0E-03 - 5.8E+00 1.6E08 4.6E-02 - 4,6E-02 1,3E-04 4,1E406 1.7E+00
75-01-4 Vihyl chioride 1.3E-05 3.0E-03 - 3.0E-03 9.3E-04 1.0E-01 TAE+D1 1.6E-06 7E-01 - 27E01 A4.0E-04 7.8E-05 3.2E.02

Hote: " —" not appllcabla
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Attachment A1, Table At-2
Derlvation of Site-Speaific Cleanup Goals, Sail
Onsite Resident, [nfrequent Exposure to Subsurface Soils

Former Kast Property
Carson, Callfamla

Noncancer Effecis Canter Efects
Ingestion Dermal Contact Outdoor Inhalation Ingastion Dermal Contact Qulduor Inhalation
chs GChsmigal _
oy | |, R | SO | o |8900ud | cwon | g, ool SO |t S5C0
a0 | g oy | NGNS T | iy | maim {morka-day) (mg?kg-dav)" (MBS | gty (nr:‘gg:kn;) {hgim’y!
Inorganics .
7440-36-0 Antimeny 1.5E-07 4,0E-04 - 6,0E-05 89512 NA 2.7E+03 1,8E-08 NC - NC 1.7E-12 NG -
7440-38-2 Argenic 1.6E-07 3.0E-04 1.2E-08 3.0E-04 3.96-12 1.6E-0G 1.9E+03 ‘1.BE-08 BEE+DO 1.7E-08 .5E+00 1.7E-12 3.38-03 | 6.4E+00
7440439 Cadmium 1,5E-07 1.0E-03 4,1E~10 2,5E-05 39812 2.0E-05 8.1E+03 18E-08 NC B.6E~11 NG 1.7E-12 4.26-03 | 1.48+05
18240-29-9  |Chromijum VI 1.6E-07 3.0E-03 - T.5E05 3.96-12 1.0E-D4 21E+04 1.BE-08 6.0E-01 - NC 17E-12 1.56-01 1.A5+02
7440-48-4 Cabalt 1.6E-97 3.0E-04 - 3.0E-04 J8E12Z G.0E-06 21E+03 1.8E-08 NG - NG 1.7E-12 8.0E-03 | 6.7E+04
7440-50-8 Copper 1.5E-07 4,0E-02 - 4,6E-02 38612 MA 2.7E+08 1.8E-08 NG - NC 1,7E-12 NG -
7439-93-1 Lead 1.5E-07 NA - NA 3.9E-12. WA - 1.8E-08 NG - NC 17EA2 NG -
7440-28-0 Thallium 1.5E-07 1.0E-05 - 1.0E-05 3.8E-12 NA 8.5E+0M 1.8E6-08 NC - NG 1.7E-12 NG -
7440-82-2 Vanadlum 1.6E-07 5.0E-03 - 5.0E-03 39612 A 246+ 1.56-02 NG - NG 1.7E-12 NG -
7440-668-6 Zlnc 1.5E-07 3,051 - 3.0E-01 3.0E-12 NA 24E+08 1.8E-08 NC - NG 1.7E-12 NC -
PAHs
56-56-3 Benz[alanthracens 1.5E-07 NA 5,3E-08 MHA- 2.8E-12 NA - 1.BE-08 29E-01 T.3E-08 2.8E-01 1.7E-12 1.1E-04 | 1.4E+02
50-32-8 Benzo[alpyrene 1.5E-07 NA 6.3E-08 NA 39812 NA - 1.8E-08 Z.8E+00 7.3E-08 2,8E+G0 1.76-12 7| 1.1E-03 [ 1.4E+01
205.98-2 Benzo[bliluaranthens 1.5E-07 MNA 5,308 NA 3,9E-12 NA - 1.8E-08 2.9E-01 7.3E-09 2.9E-01 1.7E-12 1.1E-04 | 1.4B+02
207-08-8 Benzo{k]iiuoranthene 1.5E-07 NA £.3E-08 NA 3.9E-12 NA - 1.8E08 28600 | 7.3E-08 2.8E-1 1.7E-12 1.1E-04 ¥ 1.4E+02
218-01-8 Chrysana 1.5E-07 A 5.3E-08 NA 3.9E-12 NA - 1.8E-08 2.8E-02 7.3E-09 2,9E-02 1.7E-12 11E-056 | 1.4E+02
53-70-2 Dibenz(z hjanthracens 1.5E-07 WA 5.3E-08 NA J8E-12 MNA - 1.8E-08 41E+00 7.36-08 41E+00 17512 1.2E-03 | &.7E+00
183-39-5 Indene1,2,3-cd]pyrans 15607 MNA £ 3E-08 NA 3 8E-12 NA - 1,8E-08 2,95-01 7.3E-08 29E- 1.7E-12 11604 | 1.4B+02
90-12-0 Methyinaphthalene, 1- 1.5E-07 7.0E.02 5.3E-08 7.0E-02 1.6E-07 NA 3.5E+08 1.BE-08 2.9E-02 7.3E-08 29E-02 6.7E-08 NG 1.4B+03
91-67-6 Methylnaphthalens, 2- 15607 4.08-03 5,3E-08 4.0E-03 1.8E-0Y WA 2.0E+D4 1.8E-08 N 7.3E-08 NG ¥.0E-08 NG -
91203 Naphthalens 1.5E-07 2,0E-02 5,3E-08 2,0E-02 2.0E-07 3,0E-03 1.3E+04 1.8E-08 NC 7.3E-08 NC £.56-08 34505 | 3.5R+02
128-00-0 Pyrene 1.56-07 B.0E-02 5.3E-08 3.0E-02 2.96-09 11E-H 1.5E+05 1.8E-0B NG 7.2E-09 NG 1.2E-09 NG -
TPH

1 Aliphatic: ©5-C8 1.6E-07 40502 B.3E-08 4.0E-02 7.5E-08 TOEM B.2E+04 1.8E-08 NG T.3E0% NG 3.36-08 " Ne -
2 Allphatic: C9-C18 1.5E-07 1.08-H1 5.38-08 1,0E-01 4,8E-08 3.0E-01 1.3E+08 1.8E-08 NG T.3E-00 NC 7.8E-07 NG -
3 Allphatle: €18-G32 1.5E-07 2.0E+00 6.3E-08 2,0E+00 - NA 1.0E+07 1.8E-08 NC 7.9E-02 NG - MG -
4 Aromatlo: C6-C8 1.6E-07 NA 6.3E-08 MNA 2.6E-06 NA - 1.8E-08 NG 7.3E-02 NC 1.1E-06 NC -
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Altachment A1, Table A1-2
Derivatlon of Site-Specific Cleanup Geals, Soll
Onsite Resident, Infrequant Exposure to Subsurface Soils
Former Kast Property
Carsen, Califarnia

Nohcancer Effacts Cancer Effects
Ingesticn Dermal Cantact Outdoar Inhalation Ingestion Dermai Contact Qutdoor Inhelation
cAs GChemlcal
e o el IO o W Wil iy R Pt oo VRN it Bl v iy
(M0A 8 | gty | 0| rania | iy | g 0 | et con? | T | iy | et | vomr
5 Aramatle: GS-G18 15607 3.0E-02 53E-08 30602 | 6.1E.07 50802 | G3E+04 | 1.8E-08 NG 73608 MO 2.8E-07 NG -
5 Aromatle: G17-032 15807 3.0E-02 5.3E.08 3.0EG2 - NA 18E+05 | 1.8E-08 [ 7.3E-09 NG - NG -
Sv0Cs ; .
121142 2,4-Dinitiotalusne 1.58-07 2.0E-03 4.2E.08 20EG3 | BOEA2 7.06-03 14E+04 | 1.85-08 31E01 6.8E.09 3.1E-01 176412 | BOE05 | 1.4E402
117-81-7 Blat2-Ethyinexyl Phthalate 1.68-07 2.0E-02 4,1E-08 20E02 | 388412 7.0E-02 1.1E+05 | 1.8E-08 14802 5.6E-08 14802 17812 | 248-08 | 8.0E403
VOCs g

79-34-5 1,1,2,2-Tetrashloroethane 1.5E-07 20600 | - 20E-02 | T.BE-07 7.0E-02 SAEx04 | 1.8E-08 27E-01 - 2.7E.01 S4E07 | 58806 | 41Es0l
96-18-4 1,2,3-Trichlorapropana 1.5E.07 4,0E-03 - 40E-08 | 1.4E-05 3.0E-04 24F+02 | 1.8E-08 3.0E+01 - 3.0E+01 8.1E-07 N 1.8E+00
95-63.5 1,2,4-Trimethylhenzans 1.5E-07 1.0E-02 - 10602 | 87E-07 7.0E-03 7.2E+03 | 1.8E-08 NG - NC 37E-07 NE -
78-67-5 1,2-Dighlorapropane 15607 9.0E-02 - 9.0E-02 | 31E-08 4.0E-02 136403 | 1.8E-08 3.6E-02 - 36R-02 13508 § 10605 | T.2E+01
106-67-8 1.2,5-Trimethylhenzene 1.6E-07 1.8E-02 - 1.08-02 | 8.4E-07 7.0E-03 TAE+03 | 1.8E-08 NG - NG 36E-07 NS -
106-46-7 1.4-Dichlorobenzene 1.56.07 7.0E-02 - 7.08-02 | B.BE07 8.0E-01 26405 | 1.8E-08 6.4E-03 - 5.4E-03 38E-07 | 11E-05 | Z2.4E+02
71-43-2 Benzene 1.5E-07 4,08-03 - 40603 | 4.0E-08 2,0E-02 58E403 | 1BE-08 1.0E-01 - 1.0E-01 17606 | 2.8E-85 | 1.8E+01
75274 Bromodlchloromathanes 1.56.07 2.0E-02 - 20802 | 13E-06 7.05-02 3.8E404 | 1.8E-08 1.36-01 - == S7E07 | 3.7E-05 | 4.2R+m
74-a3-2 Bromomethane . 16607 1.4€-03 - 14E-03 | 6.0E-08 5003 | 77Ev02 | 1.BE-cE No - NE 2.6E-06 NG -
100-414 Etnyloerzens 16E-07 1.08-01 - 1.08-01 | 2.0E-08 1.0E400 20F+05 | 1.82.08 11802 - | 1iE02 8.8E-07 | 2.5E-08 | 4.2Ee02
75.08-2 Methylene chloride 1.5E-07 6.08-08 - 50803 | 4.4%-08 B.0E-01 32E+04 | 1.8E-0B 1.4E-02 - 1.4E-02 19E-06 | 1.05-06 | 4.7Ex02
127-16-4 Talrachloroethans 1507 S.0E-03 - 6.OE-03 | 4.3E-06 4.0B-02 7.EE+03 | 1.3E-08 5.4E-01 - 5,4E-01 19608 | 59E-06 | 49E+01
70.01-5 Trighlornethene 1.5E-07 5.0E-04 - 50EQ4 | 3.4E-08 2.0B-03 5.0E+02 | 1.8E-08 46602 - 4,6E-02 16606 | 4.18-08 | 1.5E+02
75-01-4 Vinyl chiorlde 16E-07 3.0E-03 - 3.0E-03 11E-08 1.0E-01 64E+03 | 1.BE-08 2.7E-01 - 2,75 4.6E-D8 | 7.8E-05 | 2.85+00
Maote: "' — " not applicable
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Attachment A1, Table A1-3

Derivation of Site-Specific Cleanup Goel, Lead in Sall
Qnsite Resident, Infrequent Exposure to Subsurface Solls
Former Kast Property

Carson, Celifornia

U.5. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 05/19/03

E 2 Walues for Non-Residential Exposure Scenario
" Exposure- it Frln i B0 Aising Baoation Lo |+ Using Bguation
“Variable: = . oot Diéseription. of Exposuke Variable . pits ;| GSDi= Hom : GSDi=Hom | GSDi'=Hét
PbBross | X | X |95™ percentile PoB in fetus ugldL 1 1 1 1
Rpatwatens | X | X |Petal/maternal PbB ratio - 09 0.9 0.9 0.9
BKSI* X X |Bigkinetic Slope Factor ug/dl, per 04 0.4 0.4 0.4
ug/day
GSDy % | X |Geometric standerd deviation PbB - 1.8 1.8 1.8 1.8
PbBy X | X |BasclinePtB ug/dL, 0.0 0.0 0.0 0.0
Ry Soil ingestion rate (including soil-derived indoor dust) glday 0,100 0.100 - --
R ¥ |Total ingestion rate of outdoeer soil and indoor dust g/day -- -- 0.100 0.100
Wy X |Weighting factor; fraction of g,y ingested as outdoor soil - - - 1.0 1.0
Kap X |Mass fraction of soil in dust - - - 0.7 0.7
AFg X X |Absorptlon fraction (same for seil and dust) - 0.12 0,12 0.12 0.12
EF; X X |Exposure frequency (same for soil and dust) days/yr 4 - 4 4 4
Algp X X |Averaging time (same for soil and dust) days/yr 363 365 365 365
580G Site-Specific Cleannp Goal ppm 9_9E+03 9.95+03 99E+03 90E-H

! Equation 1 does not apportion exposnre between soil and dust ingestion {sxcludes W, Kgp)-

When IRg = IRg,p and W = 1.0, the equations yleld the same PRG.
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Attachmant A1, Table A1-4
Derivation of Site-Bpacific Gleanup Goals, Soif
Construction and Utility Maintenance Worker
Former Kast Property
Carson, California

Noncancer Effeots Canoar Effects
cAg Chamlgal Ingestion Dermal Contact Qutdoor Inhalation Ingestien Dermal Contast QOutdeer [nhalation
Numiber Go:lam o Rofarenca P Reference b ECmpsa | Reference | S5C8wime Fo, Cancer Slope Fane Canger lope | ECues | Inhalation 856G son0
(maig-day) Dose (rgikg-day) Dose tmgim® Connentr?lan {maskg) (mgfkg'-t‘iay) Factor , (mg:‘kg["d‘ay) Fastor , (mgim® | Unit Rf_‘f {mgika)
(mg/kg-day) {morkg-day) | mglkg) (mg/m®) (mg/kg-day] (mgwkg-day)” | makg) | (mgim’y
Inarganics
7440-38-0 Antimony 138407 4.0E-04 - 6.0E-05 27E08 MA JAE+03 4.6E-08 NG - NC $:86-09 NG -
T440.38-2 Arsenlo 1.36-07 A.0E-04 5.4E-08 3.0E-04 2,7E-08 1.5E-05 4.1E+02 4,8E08 9.5E6400 1.8E-08 9.55400 9.8E-00 3.3E-03 1.5E4+01
7440-43-8 Cadmlum 1.3E407 1.0E-03 1.8E-09 2.5E-03 2,758 2.06-05 9.4E+02 4.6E-08 NC 6.4E-10 NC 9.8E-03 4.26-03 2.4E+02
18540-29-% | Chromlum VI 1.3E07 3.0E-03 - 7.5E.05 2.7E-08 1.0E.04 3.2E403 4,6E-08 6,0E-01 - NG 9.8E-09 1.6E-01 6.7E+D0
7440-48-4 Cobalt 1.3E07 AQE-04 - A.0B-04 2.7E-08 8.0E-08 2,0E4+02 4.5E-08 NG - NG 9.8E.09 8,0E-03 1.1E+02
7440-50-8 Capper 1.36-07 4.0E-02 - 4.0E-02 2.7E-08 MNA LAE+05 4,6E-08 NG - NG 8.8E-00 NS -
7439-82-1 Lead 1.3E07 MNA - . NA 2,7E-08 NA - 4.86-08 NG - NG 9.85-09 NG -
7440-28-0 Thalllum 1.3E07 1.0E-05 - 1.0E-05 2.7E-08 NA TTE+0 4,6E-08 NG B NG 8.8F-09 NG -
7440-62-2 Vanadilm 1.3E-07 5.0E-03 - GOE-03 | 27E-08 NA 3.0E+04 4,6E-08 NG - NG 9.8E-09 NG -
7A40-66-6 ZIno 1.36-07 306401 - 3.0E-1 2.7TE-08 MNA 2.3E+08 4.GE-08 NG - NG .8E-09 NG —-
PAHs ]
56-55-3 Eenz[ajarthracens 1.3E-07 NA 2.3E-07 MNA 2.7E-8 MNA - 4.6E-08 2.9E-01 8.3E-08 2.9E-01 B58E-08 1TAE-4 28E+02
50-32-8 Benzo[a]pyrene - 1.3E-07 NA 2.3B-07 NA 2.7E-08 NA - 4.6E-08 28E+00 8.3E-08 2.8E+00 0.8E-00 1.1E-03 2.8E+01
205-99-2 Benzo|blfluoranthens 1.3E-07 NA 23607 NA 2TE-0B NA - 4.6E-08 2.8E-01 8.3E-08 2.98.01 ©.8E-09 11E-04 2.8Ex02
207-08-9 Benzo{k]fluaranthene 1.36-07 NA 23607 MNA 2.7E-08 NA - 4.BE-08 2.85-01 8.3E-08 2.96-01 0,8E-00 1AE-04 2.8E+02
218-01-9 Chrysena 1.36-07 NA 2.3E-07 NA 2.7E-08 NA - 4.8E-08 2.9E.02 8.3E.08 2.8F.02 B.8E-09 11E-05 2.8E+03
53-70-3 Dlbenz(a,hlanthracene 1.3E-07 NA 2,3E-07 NA 2.7E-08 NA - 4.6E-08 4.1E+00 8.35-08 41E+00 9.8E.00 1.2E-03 1.96+04
193-39.5 leideno[1,2,3-copyrans 1.38-07 NA 2.3E-07 NA 2.7E-08 N& - 4.6E-08 2.9E-01 6.3E-08 2.9E-01 | 9.8E-D9 1.1E-04 2.8E402
90-12-C Methyinaphthalene, 1- 1.38-07 7.0E-02 2.3E-07 7.0E-02 1.7E-08 NA 1.9E+05 4.65-08 2.96-02 8.3E-08 29002 6.0E-06 NG 2.7E+03
91-57-6 Methylnaphthalena, 2- 1.3E-07 4.0E-03 23E-07 4.0E-03 1.7E.05 NA 1.4E+04 4,6E-08 NG 8.3E-08 Ne 6.2E-06 NG -
91-20-3 Naphthalene 1.36-07 2.0E-02 2.3E-07 2.0E-02 21E-05 3.0E-03 1.4E402 4.8E-08 NG 8.3E-08 NC 7.6E-06 3.4E-05 39E+01
129.00-0 Pyrene 1.3E.07 3.0E-02 2.3E.07 3.0E-02 31E-07 1.1E-01 8.7E+04 4.6E-08 NG 8,3E-08 NG 1407 NG -
TPH .

1 Aliphatlc: ©5-C8 1.3E07 4.0E-02 2.3E-07 4.0E-02 B.4E-04 T.0E-01 B.3E+02 4,6E-08 NG 8.3E-08 . NG 3.0E-04 NG -
2 Aliphatlo: C9-C18 1.3E407 1.0E-01 2.3E-07 1.0E-01 1.8E-04 3.0E-01 1.8E+03 4.6E-08 NG 6.3E-08 NG 6.88-05 NC -
3 Aliphatle: G19.032 1.2E-07 2.0E+00 2,3E-07 2 0E+00 - NA 5.5E+08 48E-08 NG 8.3e-08 NG - NG -
4 Aromatic; C8-08 1.3E-07 NA 23807 NA 2.0E-04 NA - 4.8E.08 NG 8.3E-08 NG 9.8E-05 NC -
5 Aramatic: CS-G18 1.3E-07 4.0E-02 2.36-07 8.06-02 B.6E-05 5.0E-02 T.EE+02 46608 NC B.3E-08 NG 2.3E-05 NC . -
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Attachment A1, Table A1-4

Darivation of Site-Specific Cleanup Goals, Soil
Censtruction and Utility Maintenance Waorker

Former Kast Propaity
Carson, Califomla

Noneancer Effects Cancer Effacts
cAS Chemleal Ingestion Dearmal Contact Cutdoor [khalatlon Ingestlen Dermal Gontact Qutdoor Inhatation
Number Cn:iern P Referehce Faom Reference | ECihes Reference | 898G Gatne F Canger Slope F, . Gancer Slape | EGpmse | Inhalation 8508010
Doss Dase . | {mgim’ | Concentration | {mo/ka) ol Factor mel Factar {mgim | UnitRisk | (ool
(mefgedan) | (i dayy | MO0 [ grone dayi | m g (g} {my/kg-day) (inglcg-day” {mgfkg-day} {rgtgtay)’ | ‘mong | ormty’
B Aramatic: C17.C32 ' 1.36-07 3.0E-02 2.3E-07 3.0E-92 - NA 8.3E+04 4.8E-08 NG B8.3E-08 NG - NG -
SVOCs
121-14.2 2.4-Oinitrgteluens 1.3E-07 2.0E-03 1.8E-07 2.0E-03 2.7E-08 T.0E-03 B.IE+03 4.8E-08 31E-01 B6.5E-G8 31E-01 9.8E.09 8.9E-05 2.86+02
117-81-7 Bls{2-Ethylhexyl) Phthalate 1.3E-07 2.0E-02 1.8E.07 2.0E-02 2.7E-08 7.0B-02 6.3E+04 4.6E-08 1.4E-02 BAE-05 1.4E-02 8.85-09 24E-08 6.4E+02
VOCs

79-34-5 1,1.2:2-Tetrachlorcethane 1.3e-07 2.0E-02 - 2.0E-02 8.4E-05 | T.OE-02 8.3E+02 4.6E-08 2.7E-01 - RIELY | 3.0E-05 5.8E-05 B.VE+00
96-18-4 1.2.3-Trlchioropropans 1.38-07 4.0E-03 - 4.0E-03 1.55-04 3.0E-04 2.0E+00 4.8E-08 A.0E+1 — 30E+H §.56-05 NG 7.2E+00
95636 . 1.24-Trimethylbanzene 1.3e-07 1.0E-02 - 1.0E-02 9.3E.05 T.0E-03 T.5E+01 4.6E-08 NG - NG A.3E-05 NG -
78-87-5 1.2-Dighloropropans 1.3E-07 9.0E-02 - 9,08-03 3.3E-04 4,0E-03 1.2E+01 4.6E-08 3.8E-02 - 3.6E-02 1.2E-04 1.08-06 B.EE+00
108-67-8 1,3,6-Trimsthylbenzene 1.3E-07 1.4E-02 - 1.0E-02 9.0E-05 T.0E-03 T.YE+01 #46E-08 NG - NC 3.2E-05 NG
108-46-7 1.4-Dichlerabenzens 1.86-07 T.O0E-02 - 7.0E-02 9.1E-05 8.05-01 8.7E+02 4.8E-0B G.4E-03 - 5.4E-03 32609 1.1E-08 2.86+01
71-42-2 Benzene 1.3e-07 4.0E-03 - 4.0E-03 4,3E-04 3.0E-02 6.9E+01 4.8E-08 1.0E-01 - 1.0E-01 1.5E-04 2.95-05 2.2E+00
75-27-4 Bromadighlgramethana 1.3E-07 2.0E-02 - 2.06-02 1.4E-04 1.0e-02 4.0E+02 4.6E-08 1.36-01 - 1.3E-01 51E-05 37EL5 | 5.0E+00
74-83-9 Bromomethans ! 1.3E-07 1.4E-03 - 1.4E-03 B.4E-04 5.0E-03 T.8E+00 4.BE-08 NG - NG 2.3E-04 NG -
100-41-4 Ethylbenzene 1.23E-07 1.0E-01 - 1.06-01 2.2E-04 1.0E+00 4.6E+03 4.6E-08 1.1E-G2 - 1.1E-02 T.BE-05 2.5E-00 5.1E+01
75-00-2 Mathylena chlorde 1.3E-07 6.0F-03 - B.0E-03 4.7E-04 6.0E-01 1.2E+03 4.BE-D8 1.4E-02 - 1.4E-02 1.7E-04 1.06-08 6.9E+01
127-18-4 Tetrashloroethens 1.3E-07 8.0E-03 - 6.0E-03 4.6E-04 4.0E-02 . B.6E+01 4.6E-08 5.4E-01 - 5.48-01 1.7E-04 6.2E-08 1.0E+01
78-01-6 Trichlorosthene 1.3E-07 5.0E-04 - 6.0E-04 3.5E.04 2.0E-03 8.5E+00 4.6E-08 4,6E-02 - 4.6E-02 1.3E-04 4.1E-G5 1.9E+01
75-01-4 Vinyl chlorlde 1.3E-07 3.0E-03 - . 3.0E-03 1.1E-02 1.0E-01 8.7E+01 4.8E-08 T 27E-01 - 2.7E-01 4.1E-04 7.8E-05 3501

Note: " — " not applicable
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Attachment A1, Table Af.6
Derivation of Sita-Spacific Cleanup Goals, Soll Vapor

Canstruction and Utllity Maintenance Werker
Former Kast Froparty
Carson, California

Noncancer Eftscts

Canger Effects

Chemical
e L s o congamaon | Folsere | Soitvapor | UL | et | SolVepr
(ECay.0n) 3 N (ECay.on) it 4
(myfm®) {mgim”) {ug/im”) {mam) {pg/m’y (ugim’}
PAHs
91-20-3 Naphthalens 2,1E403 1.3E-08 3.0E-03 2,3E+05 4.8E-09 34E-05 B.IE+D4
VOCs
71-56-8 1.1.1-Trlshleroethane 4.0E+04 G.8E-10 5.0E+00 74E409 2.4E-10 NG -
79-34-5 1.1.2, 2 Teltrachlafoethane 7.0E+03 3.8E-08 T.0E-02 1.8E+07 1.4E.08 6.8E-06 1.2E+05
79-00-5 1,1,2-Trlchloroethane 1.4E+04 2.0E-0% 2.0E-64 1.0E+05 71E-10 1.6E-05 B.8E+05
TE-34-3 1,1-Dichloroethane 3,5E+04 T.1E-10 7.0E-01 8.9E+08 2.8E-10 1.8E-08 2.5E+07
120-82-1 ,2,4-Trichlarobenzene B.AE+03 + BAE09 2.0-03 396405 1.8E-00 NG -
95-33-6 1,2.4-Trimethylbenzene 9.0E+03 30E-08 7.0E-03 2.3E+06 1.1E-08 NC -
107-08-2 1,2.Dlchlorosthane 1.7E+04 1.8E-08 7.0E-03 AAE+DE 6.7E-10 21E.05 8.5E+05
78-B7.5 1.2-Dichlerapropane 2,5E+04 1.1E-09 4.0E-03 3.6E+06 3.9E-10 1.0E-08 2.52408
108-67-8 1,3 5-Trimethylbenzens 8.8E+03 3.1R-08 T.OE-03 2.3E+06 1.1E-08 NG -
105.98.0 1.3-Butadleneg 5.0E+04 6.5E-10 2.0E.03 3.YE+06 2.0E-10 1.7E-04 3.0E+06
106-46-7 1,4-Dichlorobarzens 7RE+D3 3.56-08 B.O0E-01 2.3E+08 1.3E-08 1.1E-08 T.25E+05
123-91-1 1,4-Digxans 1.2E+03 2.3E-08 2.0E+00 1.3E+08 8.1E-02 1.75-08 1.8E+05
540-84-1 § 2.2.4-Trimathylpentane 1.8E+04 1.5E-08 1.0E+00 8.5E+08 5.5E-10 NG -
391-78-8 [ 2-Hexanone T.2E+03 3.6E-08 3.0E-02 7.9E+06 1.4E-0% NG -
622-56-8 4-Ethyltoluans B.7E+03 41E-08 1.0E-01 2.5E407 1.5E-00 NE -
71-43-2 Benzene 2.8E+04 8.5E10 3.0E-02 J.2E+07 F4AE-10 29C-06 1.0E+08
75274 Bremeodichlaremethane 2.8E+04 8.7E-10 7.0E-02 T.2E407 3.5E-10 3,7E-03 T.8E4+08
74-83-9 Brofmomathans 5.2E4+04 6.3-10 S0E-113 9.5E+08 1.9E-10 NG -
754150 Garbon dlsulfide 5.8E+04 4.9E410 7.0 1.4E+00 1.7E-10 NG -
56-23-5 Carbon letrachlorlde 43E+04 6.3E-10 1,0E-11 1.6E+08 2.38-10 4.2E-05 1.4E+08
57-68-3 Chlorafarm 2.5E+404 1.1E-08 9.8E-02 §.0E+07 3.8E-10 5.36-08 4.9E+06
74-87+3 Chloremethane G 1E+04 &4E-10 9.0E-02 1.7E+08 1.8E-10 NC -
110-827 Cytlahexane 8.2E+04 3.3E-10 &,0E+00 1.8E+10 1.2E-10 NG -
124-48-1 Dibromochloramethane 2.3E+04 12609 7.0E-02 8.0E+07 4,2E-10 2.7E-05 8.8E+05
156-59-2 Dichloroethane. cls-1.2- 2.3E+04 B4E-10 7.0E-03 8.3E+08 3.0E-10 NC -
186-B0-5 Dichlorcethana, trans-1,2. 4.2E+04 6.8E-10 8.0E-02 0.2E+07 2.3E-10 NG un
Page 1 of2
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Attachment A1, Table A1-5
Darivation of Sita-Spegific Cleanup Geals, Soll Vapor
Construction and Utllity Maintenanes Worker
Formar Kast Property
Carson, Californla

Nonganeer Effacts Cancer Effects
CAS Cha:;ma‘ Vraron | Exposwe | e | Soilvapor | EPSSU® b npion | Soll vapor
Number Compem (varm-ug)| SR | concentatin | 8850, Comenialon | umRek | ssce,
{mgim®) g’y {hoim’s mgnty | B9 | Gaim)
10061026 |Dichleropropens. trang,3- 8.1E+04 4.5E-10 2.0E-02 4.4E+07 1.6E-10 1.6E-05 3.9E+06
64-17-8 Ethanol 1.3E+03 21E-08 40E+00 1.0E+03 7.4E-08 NG -
100-41-4 Ethylbenzens 1.7E+04 1.6E-08 1.0E+00 3.36408 5.7E-10 2.5E-06 T.0E+06
142-82-5 Heptane 2.2E+04 3.0E-10 7.0B-H 2.36+00 1.1E-18 Ne -
B7-68-3 Hexachlore=1,3-bitadlene 1.TE+03 1.6E-08 7.0E+00 4.46+08 5.7E-09 2.2E-05 3,08+04
110-34-3 Hexane . 6.5E+04 4.26-10 7.0E-01 1.7E+09 1.5E-10 NG -
&7-63-0 Isopropansl 228403 1.2E-08 T.CE+00 5. 7E+08 4,4E-09 NC -
93828 | |soprapyloenzens {cumene) 1.0E+05 2.8E-10 4,0E-01 1.8E+09 9,8E-11 NG -
78.93-3 Methyl ethyl ketone {2-butanane) 638403 43608 S.0E+00 1.1B+00 1.6E-08 NC . -
75-68-2 Methylene chlorlda 2.8E+04 8.8E-10 6.05-01 6.1E+08 3.5E-10 1.0E-08 2.BE+07
1634-04-4 Methyl-tert-butyl sther 1.6E+04 1.7E-09 3.0E+00 1.8E+00 8.9E-10 2.8E-07 6.68+07
103-85-1 Propyloenzens 1.3E+04 1.5E-00 1.0E+00 8.8E+08 5.4E-10 NG -
73-65-0 tert-Butyl Alaohol (TBA) 6.7E+Q3 4.1E-08 1AE+00 2.6E408 1.5E-09 NG -
127-18-4 Tatrachlorocthens 3.8E+04 728410 4.0E-02 5.5E+07 2.6E-10 5.9E-06 8.4E+08
109-99-8 Tetrahydrofuran §.7E+03 4.1E-08 2.0E+00 4.8E+08 1.5E-02 NC -
108-88-3 Taluene 2.0E+04 14608 | o E0E+00 3.7E+08 49610 NG L=
79-01-6 Triahloroethene 2.7E+04 1.0E-G9 - 2.0E-03 2.0E+08 36E-10 41E-08 B.7E+06
75-01-4 Vinyl chlorlds 6.3E+04 43E-10 1.0E-01 2,3E+08 1.5E-10 7.8E-05 8.3E+08
108-38-3 Kylene, m- 16E+04 1.7E-09 1.0E-01 B.0E+0T 6.0E-10 NG -
Q6-47-8 Xylene, o- +1.36+04 2.1E-09 1.0E-01 4.8E+07 7.56-10 NG -
105-42-3 Xylens, p- 1.8E+04 1.7E-08 1.08-01 5.0E+07 A.0E-10 NG -
Note: " -- " not applicabls or not avallable
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Attachment A1, Table A1-8

Darivation of Site-Speacific Cleanup Geal, Lead in Sail
- Ganstruction and Utility Maintsnance Worker

Former Kast Property
Carsen, Californla

U.5. EPA Technical Review Workgroup for Lead, Adult Lead Comumittee

Verslon date 05/19/03
. L Values for Nob-Residential Exposure Scénaria
Exposnié s RO Gsiug Bquation i | _ Using Kquation?.__
Variable ., |- . - Description of Expositre Variable: : GSDi =Hom | GSDi = Het.:
PbBreis, 0.5 95" percentile PR In Fetns 1 1 1 1
Repetatsmuaternal Petal/maternal PbB ratio 0.9 09 0.9 0.9
BKSF Bickinetic Slope Factor 0.4 0.4 0.4 0.4
GSDy X X |Geometrle standard deviation PbB - 1.8 1.8 1.8 1.8
PbB, X X |Bascline PbB ug/dL 0.0 0.0 0.0 0,0
IRg X Soil ingestion rate (including soil-derived indoor dust) g/day 0.330 0.330 -- -
IRy X |Total ingestion rate of outdoor soil and indoor dust o/ day - - 0.330 0.330
Wy X |weighting factor; fraction of IRg.p ingested as outdoer soil n - -- 1.0 L0
Ksp X |Mass fraction of soil in dust - - - 0.7 0.7
Al p X X |Absorptien fraction {same for scil and dust} - 0.12 . 0.12 0.12 0.12
EFs,p X X |Bxposure frequency (same for soil and dust) daysiyr 10 10 10 10
ATg p X X |Averaging time (same for soil and dust) days/yr 365 365 365 365 -
55CG - Sike-Specific Cleanup Goal Tpn 1.2E+03 1.2E+03 1.20-+03 1,2E+03

! Bquation | does not apportion exposute between soil and dust ingestion (excludes Wy, Kyp).
When IRg = IRy, and Wy = 1.0, the equations yicld the saine PRG.

Geaosyntes Consultants
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Attachment A2
Detailed Background Evaluation
Former Kast Property
Carson, California

Introduction

This attachment presents the background evaluation methodology and results used to derive
background-based Site-specific cleanup goals (SSCGs) for metals and carcinogenic polyaromatic
hydrocarbons (cPAIls) detected in soil at the former Kast Property (Site) located in Carson,
California. The evaluation builds upon the preliminary evaluation presented previously
(Geosyntec, 2011) and includes samples from locations not anticipated to be affected by the Site
and that represent local and regional background.

Purpose

The purpose of this report is to i) identify locally representative background data for metals and
cPAHs from locations that are not affected by Site impacts; if) evaluate the selected background
datasets graphically and statistically including outlier analysis to develop a representative
background dataset; iii) develop background threshold values for metals and cPAHs for use in
background evaluation using local and regulatory approved regional background datasets; and iv)
present the methodology that will be used to compare Site datasets with background thresholds
to determine if metals or cPAHSs are above or below background and should be carried forward
for further risk evaluation.

SB0484\SB0484_SSCG_Appendix A_Attachment A2.docx 1 February 2013



Geosyntec®

consultants

Approéch

Metals may be naturally occurring in the environment. According to the California Department
of Toxic Substances (DTSC) (Cal-EPA DTSC 2009a, 2009b, Cal-EPA, 1997) for naturally
occutring materials such as metals, an evaluation of background concentrations is important to
evaluate whether the metals concentrations on the property are consistent with naturally
occurring levels in the area, and whether they should be included in the risk assessment. If
concentrations of a metal are within background, the metal is not considered a Chemical of
Concern (COC) and is not evaluated further.

In addition to metals, cPAHs can be naturally occutring or present at ambient levels not
associated with former site activities. - A background dataset and methodology has been
developed by DTSC that can be used to evaluate the presence of ¢cPAHs in soil (Cal-EPA DTSC,
2009c¢).

The background evaluation considered:
1. Offsite background data collected for the project;
2. Data collected from nearby locations that represent local background; and

3. Regulatory approved regional background concentrations for southern California soils.

SB0484 SSCG_Appendix A_Aftachment A2.docx 2 February 2013
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The approach that was used to perform the background data evaluation is illustrated in the flow
chart below. ‘

Identify Candidate Evaluate Suitability for
Background Data from State »  Use as Background
Databases and Nearby :
Locations

h 4

Create a Pooled
Background Dataset

l

Evaluate
Appropriateness of
Background Dataset

v

Outlier Evaluation

*  Quantile-Quantile Plots

e« BoxPlots

¢  Rosner Test

+  Formal Goodness-of-Fit Tests

Y

Derive Backeround Threshold Value
BTV

General Descriptive Statistics
Distributional Fit
95% Upper Tolerance Limit

h 4

2. One sample proportion test

3, Site data evaluation

Perform Background Analysis According to Established Statistical Guidance:

1. Individual point-by-point site data comparison with BTVs

Chemical will be included in HHRA if concentrations are above background

SB0484_SSCG_Appendix A_Aftachment A2.docx
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Background Site Selection
The background locations used to create a local background database include:

- Banning Park,

- Banning Elementary School,

- Wilmington Middle School, and
- Wilmington Recreation Center.

These locations were previously identified in the Background Soil Evaluation Work Plan
(Geosyntec 2010). The use of background datasets from nearby locations in the vicinity of the
Site is consistent with the approaches and methodologies used by DTSC and other agencies to
evaluate regional background datasets such as arsenic or cPAHs both for southern and northern
California regions (DTSC, 2009a; DTSC, 2009¢). The regional datasets show that background
values can vary by location. The use of several background datasets is anticipated to capture
these variabilities and provide a more representative background value. -

Banning Park ,

Banning Park was selected as a potential background location as the site did not appear to have
been developed for commercial or industrial use and according to the review of historical aerial
photographs from the Los Angeles Regional Water Quality Control Board’s (LARWQCB)
Geotracker database (Geotracker); the site was not impacted by nearby historical operations.
The park is developed with a museum situated on 20-acres of parkland. The museum was
formerly a residence built in 1864. The residence and parkland were acquired by the Cityof Los
Angeles in 1927. A total of 30 soil samples were collected from ten soil borings placed at 0.5, 2
and 5 feet (ft) below ground surface (bgs). The Banning Park background samples were
analyzed for metals and cPAHs.

Banning Elementary School and Wilmington Middle School

Data previously collected to support site characterization at nearby school locations including
Banning Elementary School and Wilmington Middle School were considered for inclusion in the
background dataset. At Banning Elementary school, 63 soil samples were collected at depths 0,
0.5, 1 and 3 ft bgs and analyzed for metals; while at Wilmington Middle School five soil samples
were collected at 0,5 and 5 ft bgs and analyzed for metals and cPAHs.

Wilmington Recreation Center

Eight background soil samples were collected at Wilmington Recreation Center as part of the
environmental investigations performed for the L.AUSD new schools construction program.
These data are reported in the PEA for Banning Elementary School. The samples were collected
at 0.5 and 2.5 to 3 {t bgs and analyzed for metals.

SB0484_SSCG_Appendix A_Attachment A2.docx 4 February 2013
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Evaluation of Background Datasets

Comparison of Background Samples by Depth -

The background samples wete obtained from several depths ranging from 0 to 5 ft bgs. To
evaluate whether the samples could be combined into a single dataset, the samples were
evaluated for significant difference by depth to determine if shallower samples were statistically
different than surface samples. Samples between 0 to 2 ft bgs (surface) and >2 to 5 ft bgs
(shallow), and with percent detection above 50%, were statistically compared using the non-
parametric Mann-Whitney method at 0.05 significance level. The results show that the majority
of metals concentrations (except cadmium, copper, lead and zinc) are not significantly different
by depth. The Mann Whitney analysis was not suitable for comparison of equality for cPAHs as
B(a)P-equivalents by depth, as samples >2 to 5 ft bgs have more than an 85% frequency of non-
detect samples. A two-sample proportions test, applicable for comparing samples with high
degree of non-detection, however indicates that cPAHs are statistically different by depth. This
may be due to higher near surface ambient concentrations as a result of anthropogenic sources.
While there were some differences by depth, datasets were combined to reflect the depth interval
of interest for exposure potential and to provide for a larger dataset. The statistical analysis
report (Minitab software output) is presented in Attachment A2-1.

Outlier Evaluation

Since two of the datasets were from investigations for school sites and were not specifically
background sample datasets, an outlier analysis was conducted consistent with DTSC guidance
for evaluating background (DTSC, 2009a). The background datasets were screened for suspect
or potential outliers using (7} box plots, (i) Q-Q plots, (i) probability plots or underlying
distributions (Goodness of fit test),' (iv) Rosner outlier test, and (v) professional judgment based
on established regional background thresholds and historical land use.

Samples higher than the three-interquartile range (3IR) on box plots were identified as suspect
outliers and were further evaluated using the formal outlier test (Rosner test). Suspect outliers
were also evaluated using Q-Q plots and goodness-of-fit tests on detected datasets. The Q-Q
probability plots for the best fit distribution for each metal and cPAH (as benzo(a)pyrene
equivalent) were examined for the presence of inflections and break-points, which could be used
to identify multiple populations or outlier concentrations. A probability-plot (i.e., normal,
lognormal, or gamma) partitioning was used to identify outliers as well as other patterns in the
data that could signify the presence of multiple statistical populations. A weight of evidence
approach based on the results of all the above methodologies was considered when determining
whether a suspect outlier was eliminated or included in the background dataset. Suspect outliers
that were persistently identified in all of these methods were further evaluated with respect to

$B0484 SSCG_Appendix A_Attachment A2.doex 5 ) February 2013
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sample location, depth or correlation to known contaminated locations or other pertinent
evidence. Qutlier evaluation of each chemical, as part of a background metals evaluation is
provided in Attachment A2-1.

Development of a Background Threshold Value

Background Threshold Values (BT Vs) are single-point background thresholds that represent an
upper plausible limit of the background distributions of individual compounds (EPA 2009a,
2009b; Helsel 2005). Threshold limits are most often based on an upper percentile of the
background distribution (such as 90th, 95th, or 99th percentile), an upper confidence limit of an
upper percentile (that is, an upper tolerance limit or UTL). Consistent with Cal-EPA guidance
(Cal-EPA DTSC 2009a), the UTL was derived. Following EPA’s guidance, a minimum of 8§ to
10 or more samples are required to estimate BTVs. When detected observations are less than 4
to 6, the maximum detected sample could be used to estimate the BTV. When all the
background samples are non-detects, the BTV will also be a non-detect. The smaller of the
sample maximum and calculated BTV were used as the chemical BTV. Development of the
BTV for each chemical is presented in Attachment A2-1.

Background Thresholds from State Regulatory Datasets

In addition to the BTVs derived from the data discussed above, well established regulatory
approved regional background thresholds for arsenic and ¢cPAHs in soil were considered. These
thresholds have been used for many sites within the Los Angeles Area to identify chemicals of
potential concern for risk assessments as well as used as remedial goals for site cleanups for
unrestricted or residential land use. TFor arsenic, the DTSC background concentration for
southern California sites of 12 mg/kg (Cal-EPA DTSC, 2007) will be used. In addition to
metals, PAHs can be naturally occurring or present at ambient levels not associated with former
site activities. A background dataset and methodology has been developed that can be used to
evaluate the presence of PAHs in soil (Cal-EPA DTSC, 2009¢). Consistent with agency-
approved risk assessment practice in California, the DTSC-developed background concentration
of 0.9 mg/kg benzo(a)pyrene equivalents {Bap-eq) will be used to evaluate cPAHs results. These
values will be used as the BTVs for the Site.

Comparison of Site and Background Datasets

Due to the preponderance of Site data (over 10,000 samples and 285 individual study arcas), a
streamlined approach was developed to evaluate background at the Site. In the first step, Site
samples will be compared to the BTVs to evaluate whether onsite metal or cPAH concentrations
are above or below background concentrations.- In the second step, for those arcas where
samples are above the BTV, a proportion test will be conducted to further evaluate whether

SB0484_SSCG_Appendix A_Attachment A2.docx 6 February 2013
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observed concentrations are above background. If onsite concentrations are below background,
the area will not be evaluated further in the risk assessment process. The background
comparison will be conducted as part of the full Human Health Risk Assessment (HHRA) that
will be conducted once the Phase II Site Characterization work is complete. Tt is anticipated that
the HHRA will be included in the Remedial Action Plan (RAP).

As mentioned above, the approach used to compare Site datasets against background thresholds
includes:

- Point by point comparison of Site datasets and BTV;
- One-sample hypothesis testing (Proportion test); and
-  Site data evaluation

Point-by-Point Comparison

The point-by-point comparison method will initially be used as a consetrvative screen to identify
chemicals that may be present at concentrations above background. If a chemical is found to be
above background, the proportion test will be used to further evaluate the data.

One-sample proportion test

For chemicals that are present at concentrations above the BTV, a one-sample proportion test
“will be used to compare the Site data with the BTVs. This is consistent with agency guidance
that states that when BTVs and cleanup standards are known, one-sample hypotheses are used to
compare site data with the known and pre-established threshold values (USEPA, 2010). The
one-sample proportion test is a test for proportion and will be used to compare the proportion of
Site data exceeding the BTV with a pre-specified allowable proportion of exceedance (5%).
The proportion test is non-parametric and therefore can be used with censored datasets in which
there is a large proportion on non-detect values. The proportion test is used to detect a
significant difference or a shift in the upper tail of the site data distribution. A significant shift in
the upper tail of the site dataset as compared to background may indicate that the site has been
impacted for that particular chemical. A 5% level of significance (p < 0.05) will be used to
evaluate all tests. '

Site Data Evaluation

A more detailed analysis may be conducted to further evaluate if chemicals are present at the Site
above background, especially for chemicals that do not have local or regional background
datasets or were nondetect in the background datasets. Methods described in Cal-EPA guidance
Selecting Inorganic Constituents as Chemicals of Potential Concern at Risk Assessments at
Hazardous Waste Sites and Permitted Facilities (Cal-EPA, 1997) describe ways that the Site

SB0484_SSCG_Appendix A_Attachment A2.doex 7 February 2013
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data can be evaluated to determine if observed concentrations are consistent with background.
Natural metals distributions are widely observed to be normal or to have a low to moderate
skewness that is well approximated by a lognormal distribution (Cal-EPA 1997). Cal-EPA also
states that samples from such distributions generally range by no more than one order of
magnitude and that the sample coefficients of variation (CV, standard deviation/mean) are also
no greater than one, Substantial departures from these traits, referred to here as natural
population indicators, will be used to indicate the presence of multiple populations in the sample,
which may indicate the presence of chemical concentrations above background. As a part of the
evaluation, visual observation of the data will be conducted using probability plots to determine
if multiple populations are present.

If the concentrations of a chemical are found to be above background after these three steps the
chemical will be included in the HHRA, ‘
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Attachment A2-1
Detailed Background Evaluation

1. Background Metals Data Evaluation

The summary statistics of the metals and cPAH background databases are provided in Table A2-
1. Background Threshold Values (BTVs} are presented in Tables A2-2 and A2-3. Box plots and
probability plots of the background datasets are provided in Figures A2-1 through A2-3.

Box plots based on three times the interquattile range (3IR), Q-Q plots and probability plots for
outlier evaluation are shown on Figures A2-4-1 through A2-4-18. ProUCL output of the Rosner
outlier test is prov1ded in Attachment A2-1.

Goodness of fit test of background samples before and after elimination of suspect outliers is
shown in Attachment A2-1. Summary of the background threshold values (BTV) after
elimination of suspect outliers is provided in Table A2-2. ProUCL output of the upper threshold
analysis is shown in Attachment A2—1

Antimony (N=106, ND=99.06%)

Antimony has 106 samples all obtained from 0 to 5 ft bgs. There is only one detected sample at
- 0.74 mg/kg (99% non-detection). Since the %ND is significantly large, there is no reliable
statistical analysis that can be performed on antimony. No samples were eliminated as outliers.
The detection levels were 0.306 and 0.5 mg/kg. The detected sample was obtained from Banning
Park at 0.5 ft bgs.

Due to large %ND, no reliable 95% UTL can be estimated. The maximum value of 0.741 mg/kg
is used as BTV for antimony.

Arsenic (N=106, ND=2.83%)

Outlier evaluation based on above 3IR box plot indicates that arsenic has three suspect outliers
including 9, 11.9 and 127, while a test for one Rosner outlier at 1% significance level indicates
that 127 may be a potential outlier. Graphic evaluation using a Q-Q plot indicates that the
arsenic sample with a concentration of 127 mg/kg may be a suspect outlier. A goodness of fit test
was performed, and arsenic does not fit normal or lognormal distribution. The GOF test however
shows that the arsenic sample concentration of 127 mg/kg is considerably offset from the general
linear trend indicating that the sample may be an outlier. The sample was obtained from the
surface (at 0 ft bgs) at the Wilmington School, and may not represent background distribution.
Moreover, the value is significantly above the Southern California arsenic background threshold
of 12 mg/kg and above the background range reported of 2.2 mg/kg to 19 mg/kg reported in the
regional study conducted by UC Riverside (1991) and the range of 0.15 mg/kg to 19.63 mg/kg
that was observed in the Southern California background dataset presented by DTSC in its
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Arsenic Strategies Document (DTSC, 2009a). The sample 127 mg/kg therefore was eliminated
as an outlier.

After elimination of the outlier, detected arsenic follow an approximate gamma distribution, and
therefore a Gamma distribution based UTL was selected from the ProUCL results to estimate the
95% UTL at 10.4 mg/kg.

The local threshold BTV, 10.41 mg/kg, is less than the well-established Southern California
arsenic BTV of 12 mg/kg developed by DTSC. The maximum value in the local background
dataset is 11.9, close to the value of 12 mg/kg., The Southern California background arsenic
dataset is made up of a much larger database across several areas within the Los Angeles basin
and as a result anticipated to be more representative of background within the Los Angeles area.
In addition, this value has been commonly used for COC selection and as a cleanup level for
unrestricted land use and residential sites, Therefore, the DTSC arsenic threshold value of 12
mg/kg is used as the BTV in this report.

Barium (N=106, ND=0%)

Barium has four suspect outliers including concentrations of 203, 267, 428 and 575 mg/kg based
on above 3IR box plot evaluation. A test for one Rosner outlier at 1% significance level
indicates that 575 may be a potential outlier while a graphic evaluation using a Q-Q plot
indicates that 267, 428 and 575 may be potential outliers. A GOF test was performed and
barium data does not fit normal nor lognormal distribution. The test based on lognormal
distribution however shows that barium samples 428 and 575 mg/kg may be considered as
deviating from the general linear trend indicating that they may be outliers. ~ The weight of
evidence presented suggests that 428 and 575 mg/kg may be outliers, and were removed from the
background evaluation.

After elimination of the two suspect outliers, barium appears to fit lognormal distribution. Based
on lognormal distribution after ¢limination of Suspect outliers (N=105, %ND = 0%), the 95%
UTL was 195.4 mg/kg.

Bervllium (N=106, ND=16.98%)

With 106 samples and 17% non-detection, 3IR based box plot indicates that concentrations of
0.6, 0.7, 0.7 and 0.8 may be suspect outliers while a one outlier Rosner test shows that 0.8 may
be an outlier. Graphic evaluation using a Q-Q plot does not show an obvious or significant
outlier. A GOF test shows that beryllium does not fit normal or lognormal distributions. There
is however a general linear trend based on a lognormal distribution particularly among the
detected datasets. In addition, these concentrations fall within the range of background
concentrations of 0.1 to 0.9 mg/kg reported in the regional study conducted by UC Riverside
(1991). There is no strong evidence to suggest that these are outliers, and therefore no beryllium
samples are eliminated as outliers,
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Since Beryllium samples do not fit a normal or lognormal distribution, a non-parametric 95%
KM UTL with 99% coverage of 0.56 mg/kg was selected as the BT'V for the background dataset

Cadmium (N=106, ND=53.77%)

Based on above 3IR samples on a box plot, seven cadmium samples from 1.0 to 3.81 mg/kg are
suspect outliers. A test for one Rosner outlier at 1% significance level indicates 3.81 as a
potential outlier while a graphic evaluation using a Q-Q plot apparently shows two populations
as indicated by the shift from linearity which may imply that the upper tail of the distribution
may be impacted. However it has to be noted that cadmium has more than 50% non-detects that
constitutes the lower tail of the population distribution while the detected samples make the
upper distribution. So the Q-Q plot departure from linearity is more of a distinction between
detected and non-detected samples rather than discrimination between background and impacted
samples. The three highest suspect outliers 1.63, 1.8 and 3.81 mg/kg are obtained from Banning
Park at 0.5 ft bgs. A GOF test on the detected samples indicates cadmium fits a lognormal
distribution. Using the above weight of evidence, no cadmium sample was eliminated as an
outlier.

A value of 3.81 mg/kg is selected as a BTV usmg a 95% Bootstrap (%) UTL with 99% coverage
ProUCL output.

Chromium (N=106, ND=0%)

Chromium has three suspect outliers including 29.3, 36.5 and 38.6 mg/kg based on above 3IR
box plot evaluation. A test for one Rosner outlier at 1% significance level indicates that 38.6
may be a potential outlier while a graphic evaluation using a Q-Q plot does not indicate a
significant outlier. A GOF test was performed and indicates the data fit a lognormal distribution
indicating there may be no outlier chromium samples. The samples 29.3, 36.5 were obtained
from Banning Elementary School (at 0.5 ft bgs), while sample 38.6 was obtained from
Wilmington Recreation Center (at 0.5 -ft bgs). Based on the weight of evidence presented, no
dataset was eliminated from chromium samples as outlier.

Since chromium is log-normally distributed, a 95% UTL of 32.54 mg/kg is selected from
PROUCL output.

Cobalt (N=106, ND=3.77%) _

Cobalt has three suspect outliers including 13.1, 13.5 and 15.7 mg/kg based on above 3IR box
plot evaluation. A test for one Rosner outlier at 1% significance level indicates that 15.7 may be
a potential outlier. A GOF test indicates that Cobalt samples are log-normally distributed.
Though the Box plot and Rosner test indicate three suspect outliers (13.1, 13.5, 15. 7), the GOF
test and Q-Q plot did not show a significant break of these datasets from the body of samples.
The suspect outliers 13.1, 13.5 and 15.7 were obtained from Banning Elementary School at 0.5
ft, 5 ft and 1 ft bgs respectively. Based on the above weight of evidence, no samples were
climinated as outlier. '
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A non-parametric based 95% KM UTL with 99% coverage at 10.91 mg/kg will be used as the
sample BTV.

Copper (N=106, ND=0%}

Copper has one suspect outlier at 59 mg/kg based on above 31R box plot evaluatlon A test for
~ one Rosner outlier at 1% significance level indicates that the sample 59 mg/kg may be a potential
outlier while a graphic evaluation using a Q-Q plot does not indicate a significant outlier. A
GOF test was performed and indicates copper fit a fairly strong lognormal distribution showing
there may be no outliers. The sample 59 mg/kg was obtained from Banning Park (at 0.5 ft bgs).
Based on the weight of evidence presented, no copper dataset was eliminated as outlier.

Based on lognormal distribution, a threshold value of 95% UTL is 64.62. However, since this
value is higher than sample max at 59, the BTV will be taken as 59 mg/kg.

Lead (N=106, ND=3.66%)

Based on above 3IR samples on a box plot, twelve (12) lead samples from 43.3 to 112 mg/kg are
suspect outliers. A test for one Rosner outlier at 1% significance level indicates 112 as a
potential outlier while a graphic evaluation using a Q-Q plot apparently shows two populations
which is partly a reflection of lead distribution by depth. A GOF test on the detected samples
indicates lead does not follow a normal or lognormal distribution. The linear pattern of the
probability plot using lognormal distribution at different depths (0 to 0.5 £, and >0. 5 ft bgs)
however indicates that lead may not have an outlier. Moreover, lead has been detected at
background level concentrations ranging from 7.7 to 189.4 mg/kg in Southern California region.
Using the above weight of evidence, no lead sample was eliminated as an outlier.

Since lead samples do not follow a discernible distribution, a non-parametric 95% KM UTL with
99% coverage BTV at 61.46 mg/kg is selected from PROUCL output.

Mercury (N=106, ND=71.7%)

Mercury has a large proportion of non-detects (ND=71.7%), and therefore outlier evaluation is
- performed using the detected datasets only. There is one suspect outlier (0.324) based on above
3IR box plot and one Rosner outlier test at 1% significance. The Q-Q plot however did not
appear to indicate a significant departure or break of this sample from the body of the samples.
A GOF tests shows that detected mercury samples do not follow a normal or lognormal
distribution, though the shift from linearity was small. The suspect outlier was obtained from
Banning Park at 0.5 ft bgs. Based on the above weight of evidence, no sample was eliminated as
an outlier.

Since mercury does not follow a discernible distribution, a non-parametric BTV of 0.131 mg/kg
based on 95% KM UTL with 99% coverage is selected from PROUCL output.
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Molybdenum (N=106, ND=84.91%)

Molybdenum has a large proportion of non-detects (ND=84.9%), and therefore outlier evaluation
is performed using the detected datasets only. There is no suspect outlier based on above 3IR
box plot evaluation. The Rosner outlier test at 1% significance indicates no outlier either. The
Q-Q plot indicates a slight departure from linearity. A GOF tests shows that detected
molybdenum samples do not follow a normal or lognormal distribution, though the shift from
linearity was not significant. Based on the above weight of evidence, no sample was eliminated
as an outlier.

Since molybdenum does not follow a discemible distribution, a non-parametric BTV of 0.409
mg/kg based on 95% KM UTL with 99% coverageis selected from PROUCL outpuit.

Nickel (N=106, ND=10.38%)

Based on above 3IR samples on a box plot, two nickel samples 25.3 and 27.2 mg/kg are suspect
outliers. A test for one Rosner outlier at 1% significance level indicates 27.2 as a potential
outlier while a graphic evaluation using a Q-Q plot apparently shows no suspect outlier. A GOF
test indicates nickel fits a lognormal distribution. Both suspect outliers (25.3 and .27.2) were
obtained from Banning Elementary School at 5 and 1 ft bgs respectively. - Using the above
weight of evidence, no samples were eliminated as outliers.

A BTV of 20.17 mg/kg based on a non-parametric approach of 95% KM UTL with 99%
Coverage is selected from PROUCL output.

Selentum (N=106, ND=99.06%} :

Selenium has 106 samples all obtained from 0 to 5 ft bgs. There is only one detected sample at
- 0.78 mg/kg (99% non-detection). No reliable statistics can be performed on Selenium as the
%ND is significantly large. No samples were eliminated as outliers.

Due to large %ND, no reliable 95% UTL can be estimated. The maximum value of 0.78 mg/kg
is used as BTV for selenium.

Silver (N=106, ND=91.51%} . '
Silver has 91.5% non-detects. Statistical evaluation was performed only on detected samples (9
samples). The outlier tests show no indication of suspect outliers, and therefore no sample was
eliminated.

Silver data appear log-normally distributed. Since the corresponding potential BTV (6.87) was
greater than the sample max of 1.29, the BTV selected was 1.29 mg/kg.

Thallium (N=106, ND=100%)
All 106 thallium data were non-detects. No statistical analysis was performed on thallium. At
100% non-detection, the BTV of thallium was also a non-detect and assessed at 0.23 mg/kg.
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Vanadium (N=106, ND=0%)

Vanadium has no suspect outlier based on above 3IR box plot evaluation. A test for one Rosner
outlier at 1% significance level indicates no suspect outlier either. The Q-Q plot shows a fairly
linear trend indicating no potential outlier. A GOF test shows that vanadium follows a strong -
lognormal distribution. Based on the above weight of evidence, no suspect outliers were
identified for vanadium.

Based on lognormal distribution, BTV at 95% UTL is 50.07 mg/kg. However, since this value is
~higher than sample maximum (47.01), BTV was assessed at 47.01 mg/kg.

Zinc(N=106, ND=0%)

Zinc has four suspect outliers including 151, 172, 291and 525 mg/kg based on above 3IR box
plot evaluation. A test for one Rosner outlier at 1% significance level indicates that 525 may be
a potential outlier while a graphic evaluation using a Q-Q plot also indicates that 525 may be a
potential outlier. A GOF test was performed and zinc data does not fit normal nor lognormal
distributions though the deviation of the probability plot from linear trend is only slight. The
sample 525 was obtained from Wilmington Recreation Center at 0 ft bgs. The weight of
evidence presented suggests that 525 mg/kg may be an outlier and was eliminated from further
background evaluation. '

Zinc samples did not follow a discernible distribution even after the elimination of the outlier.
Therefore a non-parametric 95% Percentile Bootstrap UTL BTV of 291 mg/kg was used from
ProUCL output.

2. Background ¢cPAH Evaluation

cPAH (N=35, ND=37. ]4/)

¢PAH samples were obtained from Banning Park (N=30} and Wilmington Middle School (N=
5). Using a weight-of-evidence of above 3IR based box plot evaluation and Rosner test, the
value of 0.179 mg/kg appears to be a suspect outlier. The Q-Q plot and GOF test suggests that
the concentration of 0.179 mg/kg may be an outlier. The sample was collected at 0.5 feet bgs at
Wilmington Middle School. A review of the sample data indicate that low levels of total
petroleum hydrocarbons (< 60 mg/kg) were detected which may have contributed to the cPAH
concentrations. However, since the value of 0.179 mg/kg is well within the range of background
reported for Southern California (Cal-EPA, 2009¢), and the concentrations of TPH are
considered negligible (<60 mg/kg) and not from a known onsite source, the sample was included
in the analysis as what may be represented in the soils from anthropogenic non site-related
sources.

To further evaluate background ¢cPAH, these local background datasets were evaluated against

the backdrop of 22 background sites in Southern California (N=185) used in developing the
regional cPAH BTV (Cal-EPA DTSC, 2009¢). Side by side graphical evaluation including box
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plots and probability plots were used to compare local and Southern California representative
datasets (Figure A2-5). The evaluation indicates that, Banning Park and Wilmington Middle
School datasets are in the low end/tail distribution of Southern California Background datasets.

The Southern California analysis used a much larger pool of background sites, and a relatively
larger number of samples. As a result, the Southern California evaluation is anticipated to be
more robust and more representative of the true background condition of the region. The local
background dataset is consistent with a selection of subsamples.from the broader regional dataset
where some samples are expected to be higher and some lower than the regional mean.
Moreover, the Southern California statistical analysis benefits from a higher statistical power due
to higher number of samples than Banning Park and WMS background samples collected as part
of a site investigation.

Therefore, considering the above and the common use of the regional dataset for remedial
decision making at sites, the cPAH BTV of 0.9 mg/kg, derived from the southern California
cPAH background analysis is selected at the cPAH BTV for use at the Site. This value has been
used as a remedial goal at unrestricted land use and residential sites throughout southern
California. The BTV of 0.9 mg/kg will be used along with the comparison methodology
outlined in the main document to determine if Site concentrations are above background.
Additional evaluation as discussed in guidance (Cal-EPA, 2009¢) may be conducted if warranted
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Tahle A2-1

Summary Statlstics of Background Metals and ¢PAHs

Former Kast Proparty

Carson, Callfornia

Site ID Analyte Variable (?‘e&::) #of Samples | % NDs Minimum’ Maxhmem! Mzan' | Median' sp’ ov!
<PAH BaP-TEQ 05-5 30 0% 0.00108 00183 2,0042 0.0028 0.0048 11310
Antimeny 955 30 80.67% 0.7d1 0.741 0.741 0.741 - -
Arsanlo 0.5+6 30 o% 111 118 2.35 1,80 197 0.84
Barium 95-5 a0 9% 38.3 287 73.89 71.50 20.08 0.58
Barjlum 9.5-6 a0 o% 018 0.30 0,25 0.22 0.08 0.13
Gadmium 9,5-5 20 42.33% 041 a.81 0.83 0,61 0.68 112
Chromium 0.5-5 50 o% a.78 282 11.64 0.80 458 0.38
Cobalt 0.5-5 » % 3.08 6.58 477 472 0.54 .11
Barnlng Park Gapper 0.5-6 20 o% 289 88 10.77 8,67 11.08 1.08
Metals Lead 06-5 0 0% 23 8a.1 13.40 6,48 17.07 1.27
Mareury 05-5 30 % 0.02 0.32 0.05 0,08 008 1.22
Molybdanum 05-8 a0 0% 0.10 0.40 0.18 0.14 0.07 0.48
Hiakel 05-6 30 % 308 208 6.8 6.7 30 0.5
Setenlum 0E-8 a0 100% - - - = - -
Sllver 0.5-86 0 0% 0,182 1.20 0.68 029 0.47 0,81
Thalium 0.5-5 30 100% ~ ~ - = - -
Vanadium 0.6-6 30 0% 128 228 16.28 16.25 192 .12
Zinc 0.6-6 30 0% 1.8 88,3 26.03 18.06 10.08 .80
Anlimany -6 a3 100% - - - - = -
Arsenle -5 83 4.76% 0.4 8 181 1.7 1.27 0.67
Barium -5 ik} % 17.7 578 69.04 478 .41 1.26
Boryllum -5 a3 25.4% 0.2 08 0.308 0.3 0.15 .48
Cadmium -5 a3 81,0% 2.2 0.7 0.375 0.05 0.15 .39
Ghromlurm -8 83 0% 44 30.6 11.24 108 5.95 0.63
Gobalt -6 83 8.95% 25 16.7 6.52 & 2.70 0,49
Gopper 5 63 0% 35 449 16.61 144 8.99 .58
Banning Elamentary School  [Metals Laad -5 63 8,35% 2.8 12 18,06 8 18.57 142
IMaraury -5 63 100% - - - - = -
Malybdenum -8 63 100% - - = - - =
Hicks| -5 63 17.468% 3 27.2 8.02 7.85 5.46 081
Salsnlum 63 100% - - - - - -
Silver - 63 100% - - - ~ - -
Thalilum 63 100% - - - - - —
Vanadium - 63 0% 8.2 471 20,07 197 9.58 0.48
Zing [ix] % a7 201 44,83 30.8 44.02 0.88
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Table A2-1

Summary Statistics of Background Metals and cPAHs
Farmer Kast Property

Carson, California

Slte ID Analyte " varlable (g?;:] #of Samples | % NDs Minimum’ Maximum® Mean' | Medlan' s’ ov!
GPAH BaP-TEG 06-5 & 80% 0.17g 0.170 0.17¢ 0.170 - =
Anlimeny QE-8 ] 100% - = - - = -
Arsenle Q6-§ ] 0% 1.62 127 2768 .41 55.43 1.80
Berlum 05-5 5 0% 64,30 82.2 76,42 72 10.2 Q.14
Baryllum 05-5 5 20% 0.30 048 0.37 0.34 0.08 0.22
Cadmlum 05-5 5 100% - = - = - =
Chrarmlum 0E-§ 5 % $.04 174 12.8 18 5 0.28
Cabalt 06-8 5 0% 5.1 8.82 8.33 8,57 0.7 Q.11
Willmingten Middle School Coppsr 05-5 5 0% 534 14.70 .21 7.07 4.0d 0.44
Matals Lead 05-5 5 % 348 &7.50 1488 4.1 238 1.69
Mercuny 0E-8 ] 100% - ~ = - - -
Malybdenurm 06-§ 5 0% 0.826 0628 0.625 0,625 - -
Higkal 05-8 5 0% a1e 12.00 8.22 716 244 0.80
Solanlum 05-5 5 0% 078 a.78 078 0.78 - =
Silver 0E-§ 5 100% = - - - - -
Thalllum 46-5 5 190% - = = = - -
Vanadlum 05-5 5 0% 15.8 20,9 22.9 24 4.8 0.2
ZIne 05-5 B 0% 201 151 §2.2 27.8 56.8 1.1
AnUmony 0-2.5 ] 100% - - - - - -
Aisanle 0-2.5 8 9% 0a ‘2.1 1,35 1.88 0,64 0.47
Barium 0-28 & o% 31.8 281 58.24 £8.00 19.58 0.20
Barylllum 0-2.5 B 12.6% 0.2 0.3 0,23 0.20 0,06 Q.21
Cadmlum 0-26 B 0% 0.2 1.0 048 0.90 0.38 0.73
Chromlum 0-25 8 0% - 6.2 388 1324 10.08 1040 078
Cobalt 0-25 ] 0% 2.6 B.6 386 3.60 1,02 0.28
Copper 0-26 ] 0% 8.0 42,5 1641 16.20 7.89 048
Wiminglcn Recrealion Center  |Mvatals Laad 0-25 8 25% 33 570 20.5 68 249 1,22
Israury 0-2.6 i} 100% = - - - = -
Molybdenum 0-25 [ 100% - - - — - -
Mickel 0-25 [ 0% 4,10 1840 2.50 2.85 4.46 0.47
Solanlum 0-2.5 a 100% - - - - - =
Silver 0-28 ] 100% - - - - - -
Thallium 0-26 a 100% - - - = - -
Vanadlum 0-25 ] Q% 10.60 28.80 18.19 17,80 572 0.32
Zlna 0-2.5 8 a% 26.8% 625,00 122,60 41.20 1em.60 1.38

Motes:

*summary statistlos basad on dstacled samplas
- 8ummary atatlatica shown befors outller analysls
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Table A2-2

Summary Qutller Evalluation based on Weight of Evidence Approach for Metals and cPAHs

Former Kast Property
Carson, California

Analyte % NDs 3R R?:;‘fr a-aPlot GOF Test Suspect Qutller Sampls Location sa“("f':'f:::)pm WOE Outller
Antimeny 00.08% N& Na NA NA 0741 Banning Park 0.5 Nong
Arganic 2.88% =8 127 127 No Discarnibla Distribullon 127 wilimingtan Sahoal a 127

Barlum DDD.% »203 576 »287 No Disearnibls Distritullon =428 Banring Elemantary Schaol Oand 0.5 428 and 528

Barylllum 18.98% 0.8 0.8 None No Dlscarnibla D\st‘ribut\an. close to EN 0.7 and 0.8 Banning Elermentary Schaal 0.5, 1 and & None
Cadmlum 63.77% 1 3.81 a.81 Logrormal 1.83, 1.5and 3.81 Banning Park Q8 Nona
Chromhum 0.00% =20.8 26 Nene Lognormal 20.3, 36.5 Banning Elamantary School 0.6 None
Coball 277% =131 16.7 None Lofnermal 12,1, 13.5 and 16.7 Banning Elemantary Schaol 0.5 6and i Nona
Copper 0.00% 59 &0 Nong Legnarmal or Qamina &9 Banhing Park 08 Nang
Lesd £.96% »43.3 112 112 No Dlscernibls Dlstribution Nora NA NA None
Meroury 71.70% 0,324 Nons Nena Mo Dlscarnibla Distribution, slose ta LN a.324 Banning Park 0.5 Nofs
Molybdenum 84.01% Nane None Nane Mo Discemble Distribution, close to LN MNong NA NA Nohe
Nigksl 10.38% =253 272 MNaha Lognermal 26.3 and 27.2 Bannlng Elementary School Gand 1 None
Salenium 00.06% WA NA NA MNA NA NA NA Nona
Slivar 1.51% NA NA NA NA NA NA NA Nahe
Thalllum 100.00% NA NA NA MNA NA NA NA Nona
Vanadium 0.00% Mona Nona Nona Lognermal None NA NA Nane
Zinc 0.00% =151 528 525 Me Discernlbla Distrlbution, closs to LN 525 Wilmington Reacreation Center a 626
BaP TEQ 37.14% 0179 0.17¢ 0.179 Ne Dilscamnible Distrlbutian 0.179 Wllimingten Middls Sehool 05 None

Notas:

NA - Net applicable

3IR - Thras | ntarquarila Ranga
WOE - Walaht of Evidenca
GOF - Goodnase of fit test

LN - Legnormal
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Summary Baekground Threshold Values of Metals and cPAHs

Table A2-3

Former Kast Proparty
Caraon, California

Analyte # Samples % NDs Max!Imum 95%-tile 99% UTL BTV SoCal BTV Selected BTV
Antimony 106 80.06% 0.741 o4 0.74 - 074
Arsenic 105 2.86% 1.9 10.41 1041 12 12
Barlum 104 0.00% 267 267.00 267.00 " 267.00
Beryllium 108 18.86% 0.8 0662 0.68 - 0.58
Gadmiurm 108 53.77% am 381 .81 - 387
Chremium 168 0.00% 386 3254 32.54 - 32.54
Cobalt 106 3.77% 15.7 10.91 10.81 - 10.81
Copper 108 0.00% 59 64,62 59.00 - £8.00

Lead 108 5.66% 112 a1.48 8148 - 61.48
Mercury 108 71.70% 0.324 013 013 ~ 0.13
Molybdenum 108 84.01% 0.625 0.41 0.41 - 0.41
Nlcke! 108 10.38% 272 2017 2017 - 2047
Salenium 108 908.06% 0.78 .78 0.78 - 0.78
Silver 108 81.61% 1.29 232 129 - 1.2¢
Thalflum 108 100.00% NiA 0.23 0.23 - 022
Vanadium 108 0.00% 47.1 45.68 45.86 - 45.86
Zlne 108 0.00% 201 291.00 281,00 - 281.00
BaP TEQ 36 37.14% 0179 0.10 0.10 0.9 0.8

Notes:

Values shown are hased on background datasets aftar elimination of outliers

ND: Nen detests
UTL: Upper Tolerance Limit
BTV: Bagkground Threshold Value

lofl
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Box Plots
of Metals Background Data
sets

Figure A2-%
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Figure A2-2: Probability Plots of Metals Background Datasets
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Figure A2-3

Box Plot and Probability Plots of cPAH Background Datasets

Probability Plot of BaP-TEQ

Boxplot of BaP-TEQ
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Concentration {mgfkg)

Concentration {mgkg)

Figure A2-4-2: Arsenic Outlier Evaluation

Boxplot of Arsenlc
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- 3IR box plet Tests Indlcate outliers: 9, 11.9 and 127,

- Rosner Test Indlcates outller 127,

« Q- plot indicates one suspected outller 127.

- GOF test: not normal or lognormal distribution, But the

Lognarmal fit shows strong linearlty except one point: 127 may be
considerad an outlier.



Concentration {mg/¥g)

Concentration {ma/ka)

Figure A2-4-3: Barium Outlier Evaluatiqn

Boxplot of Barfum
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» 3IR suspacted outliers - 203, 267, 428 and 575

- Rosner test suspect outlier; 575

- Q-Q plot based suspected outliers - 428 and 575

« Goodness of fit test: data dees not fit normal, legnormal or gamma



Concentration (mgfkag)

. Concentration {my/kg}

Figure A2-4-4: Beryllium Outlier Evaluation

Boxplot of Beryllium
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- 3IR suspect outliers - 0.6, 0.7, 0.7 and 0.8
- Rosner test suspect outlier - 0.8

- Q-Q plot based suspected outliers - None
- GOF test: not N, LN, GM (close to LN)

- No outlier
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Figure A2-4-5
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Figure A2-4-6: Chromium Qutlier Evaluation

Boxplot of Chromium
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- 3IR suspacted outllers -29,3, 36,5 and 38.6
- Rosner test: 38.6

- Q-Q plot based suspected outliers - Nona

- GOF: Data appear LN

- No vutlier
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Cobalt Qutlier Evaluati

Figure A2-4-7
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Concentration {mg/kg)

Concentration (ma/kg)

Figure A2-4-8: Copper Outlier Evaluation

Boxplot of Copper

Probability Plot of Copper
Lognormal - 95% CI

100+

=
=

Percent

Concentration {mg/kg)

Q-Q Plot of Copper
Mormal
604
40
209~
0.
20

« 3IR suspaected outliers - 59

~ Rosner test = 53
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Figure A2-4-9: Lead Outlier Evaluation
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- 31R suspacted outliers - 43.3 to 112

- Rosner test outlier = 112

- Q-Q plot based suspected outliers - 112
- GOF test: not N, LN er GM

- Suspected outller 112 does not appear to be skniflcantly
elevated than rest of data

- No autlier



Concentration {mgjkg)

Figure A2-4-10: Mercury Outlier Evaluation

Boxplot of Mercury
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- Rosner test and 31R suspected cutllers - 0.324

- 3-Q plot based suspected outliers - none
- GOF: not N or LN, Data appears fairly linear under LN,

Note: %ND = 71.7%.
- Only detected values used in probability plot

- No outlier




Figure A2-4-11: Molybdenum Outlier Evaluation

Boxplot of Melybdenum
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- Rosner test and 3IR éuspected outliers - ncne

- Probability plot based suspected outliers - ncne

Note: %ND = 84.9%.
- Only detected valugs used In probability plot



Concentration (mgfkg}

Concentration {mag/kg}

Figure A2-4-12: Nickel Outlier Evaluation

Boxplot of Nickel
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- 3IR suspected autliers -25.3, 27.2

- Rosner test 27.2

= Q-0 plot based suspected outllers - none
- GOF test: Lognarmal

- No outlier
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Selenium Qutlier

Figure A2-4-13

Q-Q Plot of Selenium

Boxplot of Selenium
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Figure A2-4-14: Silver Outlier Evaluation
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- Rosner test and 3IR suspected outllers - none
-Q-Q plot based suspected outllers -~ none
Note: %ND = 91.5%,

- Only detected values used in probability plot

- No outlier
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Figure A2-4-15

Q-Q Plot of Thallium

Boxplot of Thallium
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Figure A2-4-17: Zinc Outlier Evaluation
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Figure A2-4-18: cPAH Outlier Evaluation
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Figure A2-5

Boxplots of Local Background and Southern California Background cPAH Datasets
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A T B8 T c T DB T E T F T @@ T #H 1 | J T K L
1 General Background Statlstlcs for Data Sets with Non-Detects

) User Selected Optlons

3 From Flle |WorkSheet.wst

4 Full Precision |OFF

5 Confidence Coefficient [95%

6 Coverage |99%

7 Different or Future K Values |1

2 Number of Bootstrap Operations {2000

9

10

1 Antimony

12

13 General Statlstlcs

14 - Number of Valid Data| 106 Number of Detected Data |1

15 Number of Distinct Detected Data |1 Number of Non-Detect Data| 105
16 .

17 Warning: Only one distinct data value was detected! ProUGL {or any other software) should not be used on such a data setl

18 It is suggested to use altemative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).
19

20 The data set for variable Antimony was not processed|
21
22
23
24 Arsenlc
25
26 General Statistics
97 Number of Valid Data| 105 Number of D.etected Data|102
28 Number of Dislinct Detected Data |61 Number of Non-Detect Data |3

20 Tolarance Factor|2.671 Percent Non-Detects | 2.86%
10 Number of Missing Values |1

31

20 Raw Statistics Log-transformed Statistics

a3 ) Minimum Detected[0.3 Minimum Detected|-1.204 -
24 Maximum Detected | 11.9 Maximum Detected|2.477
a5 Mean of Detected | 2.041 Mean of Detected |0.542
16 SD of Detected | 1.511 8D of Detected [0.577
97 Minimum Non-Detect| 0.3 Minimum Non-Detect|~1.204
ag Maximum Non-Detect|0.3 Maximum Non-Detect|-1.204
39
40
a1 Background Statistics :
42 Normal Distribution Test with Detected Values Only Lognomal Distribution Test with Detectad Values Only

43 Lilliefors Test Statistic|0. 181 Lilliefors Test Statistic|0.0886
44 5% Lilliefors Critical Value|0.0877 5% Lilliefors Critical Value|{0.0877
45 Data not Normal at 5% Significance Level Data not Lognormal at 5% Slgnificance Level

46

47 Assuming Normal Distributlon Assuming Lognormal Distributlon

48 [HL/2 Substitution Method , DL/2 Substitution Method

49 Mean|1.987 Mean {Log Scale)|0.472
50 ‘ SD[1.522 8D (Log Scale)[0.7

51 95% UTL 99% Coverage|6.053 "95% UTL 99% Coverage|10.38
52 95% UPL (t)[4.526 o 95% UPL (t)|5.148
53 90% Percentile (z)|3.938 20% Percentile (z)|3.929




| B 1| c_ | D | E F

T A | H [ | J [ K L
54 95% Percentile (z)|4.491 95% Percentile {z)|5.067
565 99% Percentile (z)|5.529 99% Percentile (z)(8.162
56 '

57 Maximum Likelihood Estimate(MLE) Method Log ROS Method

58 Mean|1.969 Mean in Origlnal Scale|1.995
59 SD|1.545 5D in Original Scale|1.513
60 95% UTL with 99% Coverage |6.095 95% UTL with 99% Coverage |8.536
61 95% BCA UTL with 99% Coverage|11:9
62 95% Bootstrap (%) UTL with 99% Coverage[11.9
63 95% UPL {t)|4.545 95% UPL {1}|4.605
64 90% Percentile (z}|3.949 90% Percentile (z}|3.632
65 95% Percentile (z}|4.51 95% Percentile (z}|4.542
86 99% Percentile (z}|5.563 99% Percentile (z}|6.907
67

62 Gamma Distribution Tast with Detected Values Only Data Distribution Test with Detected Values Only

69 k-star {bias corrected)|2.978 Data do not follow a Discernable Distribution (0.05)

70 Theta Star|0.685

71 nu star|607.8

72

73 A-D Test Statistic| 1.627 Nonparametric Statistics

74 5% A-D Critical Value|0.758 Kaplan-Meier (KM) Method

75 K-8 Test Statistic|0.101 Mean|1.992
76 5% K-8 Critical Value|0.0895 SD|1.51
77 Data not Gamma Distributed at 5% Significance Level SE of Mean|0.148
78 95% KM UTL with  99% Coverage |6.025
79 Assuming Gamma Distribution i 95% KM Chebyshev UPL|8.605
80 Gamma ROS Statistics with Extrapolated Data ; 95% KM UPL (t)|4.51
21 Mean|1.983 90% Percentile (z}|3.927
82 Median|1.66 95% Percentile (z}|4.476
83 SD|1.528 99% Percentile (z)|5.505
a4 k star|1.015

25 Theta star|1.953 Gamma ROS Limlts with Extrapolated Data

26 Nu star|213.2 95% Wilson Hilferty {WH) Approx. Gamma UPL|4.962
87 95% Percentlle of Chisquare {2k} 6.051 95% Hawkins Wixlay (HW) Approx. Gamma UPL|5.684
88 95% WH Approx. Gamma UTL with  99% Coverage|8.224
29 90% Percentile|4.549 95% HW Approx. Gamma UTL with  99% Coverage | 10.41
00 95% Percentile|5.909

o1 99% Percentile|9.063
| 92 |

g3 | Note: DL/21s not a recommended methad.

94

95 .

96 Barium

97

98 General Stallstics

a9 Total Number of Observations | 104 Number of Distinct Observations|95
100 Tolerance Factor|2.672 Number of Missing Values|2

101

102 Raw Statisfics Log-Transformed Statlstlcs

103 Minimum|17.7 ) Minimum|2.874
104 Maximum | 267 Maximum|5.587
105 Second Largest|203 Second Largest|5.313

First Quartile|41.25 First Quartile|3.72

106




A ] B [ c [ D | E F G | H | I [ J | K L
107 Median|56 Median|4.025
108 Third Quartile|74.85 - Third Quartile}4.315
109 Mean |61.58 Mean |4.005
10 SD|34.25 SD|0.475
111 Coefficient of Variation|0.556
112 Skewness|2.953
113
114 Background Statistics
115 Normal Distribution Test Lognormal Distribution Test
16 Lillisfors Test Statistic|0.15 Lilliefors Test Statistic| 0.0764
117 Lilliefors Critical Value|0.0869 Lilliefars Critical Value|0.0869
118 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
119 .
120 Assuming Normal Distributlon Assuming Lognormal Distribution
121 95% UTL with 99% Caoverage | 153.1 95% UTL with 99% Coverage,195.4
192 95% UPL (1)|118.7 95% UPL {)|121.2
123 90% Percentile (z)|105.5 90% Percentile (2)|100.9
194 95% Percentile {z}|117.9 95% Percentile (2)]119.9
125 99% Percentile (z) [141.3 99% Percentile (z)[165.8
126
197 Gamma Distributlon Test Data Distribution Test
198 k star |4.356 Data appear Lognormal at 5% Significance Level
129 Theta Star|14.14
130 MLE of Mean |61.58
131 MLE of Standard Deviation |29.51
132 nu star|906
133
134 A-D Test Statistic| 0.826 Nonparametric Statistlcs
135 5% A-D Critical Value|0.755 90% Percentile (87,05
136 K-S Test Statistic|0.091 95% Percentile|[106.7
137 5% K-8 Critical Value|0.0887 99% Percentile|201.6
138 Data not Gamma Distributed at 5% Significance Level
139
140 Assuming Gamma Distribution 95% UTL with 99% Coverage |267
141 90% Percentile|101.1 95% Percentile Bootstrap UTL with 99% Coverage |267
142 95% Percentile| 116.7 "95% BCA Bootstrap UTL with 99% Coverage |267
143 99% Percentile| 150 95% UPL|109.5
144 95% Chebyshev UPL|211.6
145 95% WH Approx. Gamma UPL | 116.6 Upper Threshold Limit Based upon IQR | 125.3
146 95% HW Approx. Gamma UPL|117.3
147 95% WH Approx. Gamma UTL with 99% Coverage | 167.4
148 95% HW Approx. Gamma UTL with 99% Coverage|172.2
149
150
151 -
152 Beryllium -
153
154 General Statistics
155 Number of Valid Data| 106 Number of Detected Data |88
156 Number of Distinct Detected Data| 38 Number of Non-Detect Data |18
157 Tolerance Factor|2.669 Percent Non-Delects|16.98%
158

159

Raw Statistics

Log-transformed Statistics




F

A B | c ] D ] E < H ] | J | K L
160 Minimum Detecied|0.182 Minimum Detected -1.704
161 Maximum Detected|0.8 Maximum Detected|-0.223
169 Mean of Detectedio.gm Mean of Detected |-1.353
163 SD of Detected|{0.119 SD of Detected|0.333
164 Minimum Non-Detect|0.0894 Minimum Non-Detect|-2.415
165 Maximum Non-Detect | (.1 Maximum Non-Detect|-2.303
166
167 Data with Multiple Detection Limits Single Detectlon Limit Scenaro
16g|Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Datect with Single DL |18
169 For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL |88
170 Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage|16.98%
171
179 Background Statistics
173 Neormal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
174 Lilliefors Test Statistic|0.237 7 Lilllefors Test Statistic|0.19
175 5% Lilliefors Critical Value|0.0944 5% Lilliefors Critical Value|0.0944
176 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
177 '
178 Assuming Normal Distribution Assuming Lognormal Distribution
179 DL/2 Substitution Method DL/2 Substitution Method
180 Mean|0.237 Mean (Log Scale)|-1.633
181 SD|0.138 8D (Log Scale)| 0.692
182 95% UTL 99% Coverage|0.605 95% UTL 99% Coverage|1.238
183 95% UPL (t)| 0.467 95% UPL (1)|0.619
184 90% Percentile (z){0.414 90% Percentile (z) | 0.474
185 95% Percentile {z){0.464 95% Parcentile (z)|0.609
186 99% Percentile {z)|0.558 99% Percentile (z)|0.977
187
188 Maximum Likelihood Estimate(MLE) Method Log ROS Method
189 Mean |0.232 Mean in Original Scale|0.25
190 SD|0.147 SD in Original Scale|0.122
101 95% UTL with 99% Coverage | 0.624 95% UTL with 99% Coverage [0.687
192 95% BCA UTL with 99% Coverage|0.795
193 95% Bootstrap (%) UTL with 99% Coverage|0.8
104 _95% UPL (1)|0.477 95% UPL (1)|0.455
195 90% Percentile (z)|0.42 90% Percentile (z)|0.388
196 95% Percentile (z)!0.474 95% Percentile (z)|0.451
197 99% Percentile (2)10.574 99% Percentile (z}|0.597
198
199 Gamma Dlstributlon Test with Detected Values Only Data Distributlon Test with Detected Values Only
200 k star (bias corrected)|7.677 Data do not follow a Discernable Distribution (0.05}
201 Theta Star|0.0359 ~
502 nu star| 1351
203
504 A-D Test Statistic|6.767 Nonparametric Statistics
505 5% A-D Critical Value|0.753 Kaplan-Meier (KM) Method
506 K-S Tesl Statistic|0.201 Mean|0.26
507 5% K-8 Critical Value|0.0954 Sp|e.113
208 Data not Gamma Distributed at 5% Significance Level SE of Mean|0.0111
209 95% KM UTL with  99% Coverage|0.562
510 Assuming Gamma Distribution 95% KM Chebyshey UPL|D.756
211 Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t}|0.449

212

Mean|0.232

90% Percentile (z)|0.405




| A [ B ] C [ D [ E F G { H | [ J | K L
213 Median|0.206 95% Percentile ()| 0.446
514 SD|0.145 99% Percentile {z)|0.523
215 k stai|0.512 '

216 Theta star|0.453 Gamma ROS Limlts with Extrapolated Data

217 Nu star|108.6 95% Wilson Hilferty (WH} Approx. Gamma UPL |0.742
21-8 95% Percentile of Chisquare {2k);3.903 95% Hawkins Wixley (HW) Approx. Gamma UPL 0,961
219 95% WH Approx. Gamma UTL with  99% Coverage|1.379
290 90% Percentile|0.625 95% HW Apper. Gamma UTL with 99% Covgrage 2113
591 95% Percentile|0.884

399 99% Percentile|1.52
| 223]

4| Note: DL/2 is not a recommended method.

225

226

997 Cadmlum

228

599 General Statistics

230 Number of Valid Data| 106 Number of Detected Data|49
231 Number of Distinct Detected Data |24 Number of Non-Detect Data!57
232 Tolerance Factor|2.669 Percent Non-Detects | 53.77%
233

534 Raw Statlstlcs Log-transformed Statistics

235 Minimum Detected|0.105 Minimum Detected|-2.254
936 Maximum Detected|3.81 Maximum Detected| 1.338
237 Mean of Detected |0.551 Mean of Detected |-0.917
238 SD of Detected | 0.599 SD of Detected |0.749
239 Minimum Non-Detect| 0.0883 Minimum Non-Detect|-2.427
40 Maximum Non-Detect|0.1 Maximum Non-Detect{-2.303
241 .

949 Data with Multiple Detection Limits Single Detectlon Limit Scenario

243 Note: Data have multiple DL.s - Use of KM Method is recommended Number treated as Non-Detect with Single DL |57
244|For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL |49
»45|Cbservations < Largest ND are treated as NDs Single DL Non-Detect Percentage|53.77%
246

47 Background Statlstics

248 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

249 : Shapiro Wilk Test Statistic|0.623 Shapiro Wilk Test Statistic|0.962
550 5% Shapiro Wilk Critical Value|0.947 5% Shapiro Wilk Critical Value|0.947
551 Data not Normal at 5% Slgnlficance Level Data appear Lognormal at 5% Significance Level

252 : : , N
253 Assuming Normal Distributlon Assuming Lognormal Distributlon

54 DL/2 Substitution Method DL/2 Substitution Method

2565 Mean|{0.28 Mean (Log Scale) |-2.056
256 SD{0.477 SD (Log Scale)|1.177
057 95% UTL 99% Coverage|1.554 95% UTL 99% Coverage|2.958
58 95% UPL (1)|1.076 95% UPL (t)| 0.91
059 90% Percentile (z)|0.892 90% Percentile (z)|0.578
260 95% Percentile (z)|1.065 95% Percentile (z)|0.887
561 99% Percentile (z)|1.39 99% Percentile (z)|1.977
262

263 Maximum Likelihood Estimate{M|.E} Method Log ROS Method

264 Mean|-0.0672 Mean in QOriginal Scale|0.288
265 SD|0.794 SD in Original Scale|0.474




1 A ] B | C i D [ E [ H | I | J | K L
266 95% UTL with 99% Coverage|2.052 95% UTL with 99% Coverage|4.055
267 95% BCA UTL with 99% Coverage|3.81
268 95% Bootstrap (%) UTL with 99% Coverage|3.81
269 95% UPL (1)]1.257 95% UPL {t)|1.114
270 90% Percentile (z)|0.95 90% Percentile (2}(0.677
271 95% Percentile (z)|1.239 95% Percentile (z)|1.082
579 99% Percentile (z)|1.78 99% Percentile (z)|2.607
273

274 Gamma Distribution Test with Detected Vaiues Only Data Distribution Test with Detected Vaiues Only

275 k star {bias cormrected) | 1.62 Data appear Lognermal at 5% Significance Level

276 Theta Star|0.34

277 nu star| 158.7

278

279 A-D Test Statistic| 1.429 Nonparametric Statlstics

280 5% A-D Critical Value|0.765 Kaplan-Meier (KM) Method

281 K-S Test Statistic|0.165 Mean|0.311
082 5% K-S Critical Value|0.129 SD|0.461
083 Data not Gamma Distributed at 5% Significance Lavel SE of Mean|0.0452
84 95% KM UTL with 99% Coverage|1.54
285 Assuming Gamma Distributlon 95% KM Chebyshev UPL|2.328
296 Gamma ROS Statistics with Extrapolated Data 95% KM UPL (1)[1.079
087 Mean|0.254 90% Percentile (z)|0.901
088 Median!0.000001 95% Percentile (z)1.068
239 SDj0.49 99% Percentile (2){1.382
290 k star{0.125

201 Theta star|{2.038 Gamma ROS Limlts with Extrapolated Data

ngo - Nu star|26.47 95% Wilson Hilferty (WH) Approx. Gamma UPL|1.083
503 95% Percentile of Chisquare {2k)(1.417 95% Hawkins Wixley {HW) Approx. Gamma UPL|1.292
204 95% WH Approx. Gamma UTL with  99% Coverage|2.919
295 90% Percentile|0.729 95% HW Approx. Gamma UTL with 99% Coverage |4.69
206 95% Percentile|1.445

007 99% Percentile|3.609

208

ogg|Note: DL{2 s not a recommended method.

300

301 ) _ n
300 Chromium

303

304 General Statistics

305 Total Number of Observations | 106 Number of Distinct Observations|86
306 Tolerance Factor|2.669

307

308 Raw Statistics Log-Transformed Statistics

200 Minimum | 4.4 Minimum|1.482
310 Maximum|38.6 Maximum|3.653
311 Second Largest|36.5 Second Largest|3.597
342 First Quartile|8.013 First Quartile|2.081
313 Median| 10.25 Median|2.327
314 Third Quartile| 13.08 Third Quartile|2.571
315 Mean[11.58 Mean |2.352
316 5D}5.884 SD|0.424
317 Coeffictent of Variation|0.508

318 Skewness|2.235




1 A ] B [ c | o] E ] F [ H [ ] { J | K] L

319

320 Background Statistics

321 Normal Distribution Test Lognormal Distribution Test

329 Lilliefors Test Statistic|0.165 Lilliefors Test Statistic| 0.0696

323 Lilliefors Critical Value|0.0861 Liliefors Critical Value|0.0861

204 Data not Normal at 5% Significance Level Dala appear Lognormal at 5% Significance Level

325

996 Assuming Normal Distribution Assuming Lognormal Distribution

197 95% UTL with 99% Coverage |27.28 95% UTL with 99% Coverage|32.54

198 95% UPL (t)|21.39 95% UPL {t)| 21.29

109 90% Percentile (z}[19.12 90% Percentlle (z)|18.08

330 95% Percentile {2)|21.25 95% Percentile (z}21.09

331 99% Percentife (2){25.26 99% Percentile (z}|28.14

332

333 Gamma Distribution Test Data Distribution Test

334 k star [5.177 Data appear Lognormal at 5% Significance Level

335 Theta Star|2.236

236 MLE of Mean|11.58

937 “MLE of Standard Deviation|5.088

238 nu star| 1098

339

240 A-D Test Statistic|1.551 Nonparametric Statistics

a1 5% A-D Critical Value|0.754 90% Percentile|17.5
o1z K-S Test Statistic/0.103 95% Percentite|21.5

343 5% K-3 Critical Value|0.088 99% Percentile|36.14

344 Data not Gamma Distributed at 5% Significance Level

345

346 Assuming Gamma Distribution 95% UTL with 99% Coverage |38.6

347 90% Percentile| 18.39 95% Percentile Bootstrap UTL with 99% Coverage|38.6

348 95% Percentile|21.01 95% BCA Bootstrap UTL with 99% Coverage |38.6

349 99% Percentile| 26.55 95% UPL|21.6

350 95% Chebyshev UPL[37.34

351 95% WH Approx. Gamma UPL 51.01 Upper Threshold Limit Based upon QR |20.67

352 95% HW Approx. Gamma UPL (21,04 A l

353 95% WH Approx. Gamma UTL with 99% Coverage|29.43 .

354 95% HW Approx. Gamma UTL with 99% Coverage|30.01

355 )

356

357

35| Cobalt

359 :

260 General Statistics .

261 Number of Valid Data| 106 Number of Detected Data|102 -

262 Number of Distinct Detected Data| 74 Number of Non-Detect Data |4

283 Tolerance Factor|2.669 Percent Non-Dstects|3.77%.

364 : -

365 Raw Statistics Log-transformed Statistics T

266 Minimum Detected|2.5 Minimum Detected | 0.916

157 Maximum Detected|15.7 Maximum Detected|2.754

268 Mean of Detected|5.215 Mean of Detected| 1,585

360 SD of Detected|2.16 . SD of Detected|0.353

970 Minimum Non-Detect|2.5 Minimum Non-Detect|0.916

971 Maximum Non-Detect| 2.5 Maximum Non-Detect|0.916




424,

7 | B | C | D | E F | H | I [ J | K L

372

373

374 ‘ Background Statistics

375 Normal Distribution Test with Delected Values Only Lagnormal Distribution Test with Detected Values Only

376 ’ Lilliefors Test Statistic|0.17 Lilliefors Test Statistic|0.0953

377 5% Lilliefors Critical Value|0.0877 5% Lilliefors Critical Value|0.0877

378 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

379

380 Assuming Normal Distribution Assuming Lognarmal Distributlon

381 DL/2 Substitution Method DL/2 Substitution Method

182 Mean |5.066 Mean {Log Scale)|1.534

383 SD|2.25 5D {Log Scale)|0.434

384 95% UTL 99% Coverage|11.07 95% UTL 99% Coverage|14.75

285 95% UPL (1)]8.818 95% UPL (t)|9.552

186 90% Percentile (2)]7.95 90% Percentile (z)|8.081

187 95% Percentile (z)|8.767 95% Percentile (z)|9.46

188 99% Percentile (z)|10.3 99% Percentile (z)|12.71

389

190 Maximum Likelihood Estimate{MLE) Melhod Log ROS Method

291 Mean|5.071 Mean in Original Scale|5.097

292 ‘ SD|2.239 SD in Original Scale|2.202

103 95% UTL with 99% Coverage|11.05 95% UTL with 99% Coverage|13.15

304 95% BCA UTL with 99% Coverage |15.7

205 95% Bootstrap {%) UTL with 98% Coverage |15.7

206 95% UPL {t}|8.803 95% UPL (t)|8.957

207 90% Percentile (z}|7.94 90% Percentile (z)|7.725

208 95% Percentile (2)|8.753 95% Percentile (z)|8.88
1300 99% Percentile (2)|10.28 9% Percentile (z)|11.53

400

401 Gamma Distribution Test with Detected Values Only Dala Distribution Test with Detected Values Only

402 k star (bias corrected}|7.461 Data do not follow a Discernable Distribution (0.05)

403 Theta Star|0.699

404 nu star| 1522

405

406 A-D Test Statistic|1.318 Nonparametric Statlstics

407 5% A-D Critical Value 0.7"53 Kaplan-Meier (KM} Method

408 K-S Test Statistic[0.122 Mean|5.113 |

400 5% K-S Critical Value|0.089 SD|2.171

410 Data not Gamma Distributed at 5% Significance Level ‘SE of Mean |0.212

[ 411] '95% KM UTL with  99% Coverage|10.91

412 Assuming Gamma Distribution 95% KM Chebyshev UPL|14.62

413 Gamma ROS Statistics with Extrapolated Data 95% KM UPL 0]8.732 |

E Mean|5.021 90% Percentile (2)]7.895

415 Median|4.74 95% Percentile {z)|8.684

415 3SD|2.337 99% Percentile (2)[10.16

417 k star|1.125 )

418 Theta star|4.464 Gamma ROS Limlts with Extrapolated Data

419 Nu star|238.4 95% Wilson Hilferty (WH) Approx. Gamma UPL|11.5

490 95% Percentile of Chisguare (2k}|6.466 95% Hawkins Wixley (HW) Approx. Gamma UPL|[13.84

421 95% WH Approx. Gamma UTL with  99% Coverage |18.02

422 90% Percentile|11.23 95% HW Approx. Gamma UTL with  99% Coverage|23.83

493 95% Percentile| 14.43

99% Percentile|21.81




| A ] B | [ D ] E F ] G ] H ] | J | Ko L
425
42¢|Note: DL{2 Is not @ recommended method.
427
428

. | 420} Copper

430
431 General Slatlstics
432 Total Number of Observations| 106 Number of Distingt Observations|89
433 Tolerance Factor|2.668
434
435 Raw Statlstlcs Log-Transformed Statistics
438l Minimum|2.69 ’ Minimum |0.99
437 Maximum 58 Maximum|4.078
438 Second Largest|44.1 Second Largest|3.786
439 First Quartile| 6.818 - First Quartile| 1.919
440 Median| 12.15 Median|2.497
441 Third Quartile| 18.35 Third Quartile| 2.91
442 Mean|13.94 Mean|2.426
443 SD|9.607 SD|0.653
444 Coefficient of Variation| 0.689
445 Skewness|1.735
448
447 . Background Statistics
448 Normal Distribution Test Lognormal Distribution Test
449 Lilliefors Test Statistic|0.132 Lilliefors Test Statistic| 0.0712
450 Lifliefors Critical Value|0.0861 Lilliefors Critical Value;0.0861
451 Data not Normal at 5% Slgnlificance Level Dala appear Lognormal at 5% Significance Level
452 )
453 Assuming Normal Distribution Assuming Lognormal Distribution
454 95% UTL with 99% Coverage|39.58 95% UTL with 99% Coverage [64.62
455 i 95% UPL (1)|20.96 95% UPL {1)|33.6
456 90% Percentile (z)|26.25 90% Percentile (z)(26.12
457 95% Percentile (z)|29.74 95% Percentile (z)|33.11
458 99% Percentile (2)|36.29 99% Percentile (2){51.67
458
460 Gamma Distribution Test N Data Distribution Test
461 k star |2.482 Dala Follow Appr. Gamma Distribution at 5% Slgnificance Level
162 Theta Star|5.618
463 MLE of Mean|13.94
464 MLE of Standard Deviation|8.85 B
465 nu star|526.1
466
167 A-D Test Statistic|0.689 Nonparametric Statistics ,
468 5% A-D Critical Value|0.762 90% Percentile|25.8
469 K-S Test Statistic| 0.0881 95% Percentile|31.78
470 ‘ 5% K-8 Critical Value|0.0888 99% Percentile(43.79
471 Data follow Appx. Gamma Distribution at 5% Significance Level
472
473 Assuming Gamma Distribution 95% UTL with 99% Coverage 59
474 90% Percentile| 25.8 95% Perceantile Bootstrap UTL with 99% Coverage |59
475 95% Percentile| 30.94 §5% BCA Bootstrap UTL with 99% Coverage |59
476 99% Percentile|42.2 95% UPL|34.32
477 95% Chehbyshev UPL|56.02




i | B | C [ D | E F G | H | | [ J [ K L
478 95% WH Approx. Gamma UPL|30.94 Upper Threshold Limit Based upon IQR|35.65
479 95% HW Approx. Gamma UPL|31.39
480 95% WH Approx. Gamma UTL with 99% Coverage|48.4
481 95% HW Approx. Gamma UTL with 99% Coverage|51.01
482
483
484
4g5(Lead
486
487 General Statistics
488 Number of Valid Data| 106 Number of Detected Data| 100
489 Number of Distinct Detected Data| 82 Number of Non-Detect Data |6
490 Tolerance Factor|2.669 Percent Non-Detects |5.66%
491
492 Raw Statlstics Log-transformed Stallstics
403 Minimum Detected2.3 Minimum Detected|0.833
494 Maximum Detected| 112 Maximum Detected|4.718
405 Mean of Detected|13.7 . Mean of Detected|2.071
406 SD of Delected|18.57 5D of Detected |0.94
497 Minimum Non-Detect|2.5 Minimum Non-Detect|0.916
498 Maximum Non-Detect|2.5 Maximum Non-Detect|0.916
499
500
=01 Background Statistics
507 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
503 Lilliefors Test Statistic 0.299 Lilliefors Test Statistic|0.161
504 5% Lllliefars Critical Value|0.0886 5% Lilliefors Critical Value|0.0886
505 Data not Normal at 5% Significance Level Data not Lognormal at 5% Slgnificance Level
506
507 Assuming Normal Distribution Assuming Lognormal Distribution
508 DL/2 Substitution Method DL/2 Substitution Method
500 - Mean |13 Mean (Log Scale)| 1.966
510 5D118.26 SD (Log Scale)| 1.008
511 95% UTL 99% Coverage|61.73 95% UTL 99% Coverage t05.4
12 95% UPL (t)|43.44 95% UPL (1)[38.39
513 90% Percentile (z)| 36.4 90% Percentile (z)|26.02
514 95% Percentile (z)|43.03 95% Percentile (z)|37.54
515 99% Percentile (2)|55.47 99% Percentile (z)|74.63
516
517 Maximum Likelihood Estimate{MLE) Method Log ROS Method
518 Mean|12.27 Mean in Qriginal Scale|12.99
519 SD(19 SD in Original Scale|18.27
520 95% UTL with 99% Coverage|{82.97 956% UTL with 99% Coverage|111.1
521 95% BCA UTL with 99% Coverage|112
527 95% Bootstrap {%) UTL with 99% Coverage!112
524 96% UPL ()| 43.95 95% UPL (t)[39.49
524 80% Percentile (z)| 36.62 90% Percentile ()| 26.51
505 95% Percentile (z)|43.52 95% Percentile (z) | 38.58
526 99% Percentile {z) 56.47 99% Percentile {z)|77.98
527
% Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
520 k star {blas corrected)| 1.025 Data do not follow a Discernable Distribution (0.05)

530 Theta Star{13.36




1 A ] B | C | D | E F [ H [ [ J | K L
531 nu star|205.1
532
533 A-D Test Statistic|7.995 Neonparametric Statlstics
534 5% A-D Critical Value|0.782 Kaplan-Meier {KM) Method
535 K-S Test Statistic|0.227 Mean|13.06
536 5% K-S Critical Value|0.092 SD|18.14
537 Data not Gamma Distributed at 5% Significance Level SE of Mean;1.77
538 95% KM UTL with  99% Coverage(61.46
539 Assuming Gamma Distribution 95% KM Chebyshev UPL|[92.48
540 Gamma ROS Statistics with Extrapolated Data 95% KM UPL (1){43.29
541 Mean|12.93 90% Percentile (z}|36.3
542 Median|5.7 95% Percentile (z)|42.89
543 5D|18.31 99% Percentile (z}|55.25
544 k slar|0.456
545 Theta star|28.32 Gamma ROS Limits with Extrapolated Data
546 Nu slar|96.77 95% Wilson Hilferty (WH) Approx. Gamma UPL|41.9
547 95% Percentlle of Chisguare (2k)|3.622 95% Hawkins Wixley (HW) Approx. Gamma UPL|47.27
548 95% WH Approx. Gamma UTL with  99% Coverage |83.28
549 90% Percentile|35.62 95% HW Approx. Gamma UTL with 99% Coverage | 107
550 95% Percentlle|51,29
551 99% Percentile|90.15
552
553]Note: DLf2 is not a recommended methad.
554

“|555
556 Mercury
557 _
558 General Statlstics
559 Number of Valid Data| 106 Number of Detected Data |30
560 Number of Distinct Detected Data |28 Number of Non-Detect Data| 76
551 Tolerance Factor|2.669 Percent Non-Detects|71.70%
562
563 Raw Statistics Log-transformed Statistics
564 Minimum Detected |3.0175 Minimum Detected|-4.046 -
565 Maximum Detected|(.324 Maximum Detected|-1.127
566 Mean of Detected |0.0493 Mean of Detected|-3.342
567" SD of Detected|0.0599 SD of Detected|0.71
568 Minimum Non-Detect| 0.0039 Minimum Non-Detect|-5.547
569 Maximum Non-Detect] 0.1 Maximum Non-Detect{-2.303
570
571| - Data with Multiple Detectlon Limits Single Detection Limit Scenario
575|Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL | 103
573 For all methods (except KM, DL/2, and ROS Methods), Number treated as Delected with Single DL|3
574 Observations < Largest ND are treated as NDs Singte DL Non-Detect Percentage |97.17%
575
576 Background Statistics
577 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected values Only
578 Shapiro Wilk Test Statistic| 0.54 Shapiro Wilk Test Statistici 0.84
579 5% Shapiro Wilk Critical Value|0.927 5% Shapiro Wilk Critical Value|0.927
580 Data not Normal at 5% Significance Level Data not Lognormal at 5% Signlficance Level
s8lf
582 Assuming Nomal Distribution Assuming Lognormal Distribution

583

DL/2 Substitution Method

DL/2 Substitution Method




z [ B | C_ D | E F | H | I | J | K L
584 Mean|0.0475 Mean {Log Scale)|-3.247
585 SD[0.0331 SD (Log Scale)|0.782
586 95% UTL 99% Coverage|0.136 95% UTL 99% Coverage|0.313
587 95% UPL (1}|0.103 95% UPL (1)|0.143
588 90% Percentile (z) 0.0899 90% Percentile (z)|0.106
589 95% Percentile (z)|0.102 95% Percentile (z)|0.141
590 99% Percentile (z)|0.124 99% Percentile (2)|0.24
591
592 Maxirmum Likelihood Estimate{MLE) Method Log ROS Method
593 Mean|-0.368 Mean In Original Scale|0.0351
594 S5D|0.245 5D in Original Scale|0.0371
595 95% UTL with 99% Coverage 0.286 95% UTL with  99% Coverage|0.187
596 95% BCA UTL with 99% Coverage|0.324
597 95% Bootsirap {%) UTL with 99% Coverage |0.324
508 95% UPL (1) 0.0409 95% UPL (1)|0.0893
599 90% Percentile (z){-0.0537 90% Percentile (z)|0.0672
600 95% Percentile (z)[0.0354 95% Percentile (z)|0.0878
601 99% Percentile (z)|0.202 99% Percentile (z)|0.145
602
603 Gamma Distribution Test with Detected Values Only Data Distributlon Test with Detected Values Only
604 : k star (blas corrected}|1.511 Data do not follow a Discernable Distribution (0.05)

605 Theta Star|0.0326

606 nu star|90.69

607

608 A-D Test Statistic|2.521 Nonparametric Statistics

609 5% A-D Critical Value|0.762 Kaplan-Meier (KM) Method

610! K-S Test Statistic|0.25 Mean|0.0355
611 5% K-S Critical Value|0.163 5D|0.0359
612 Data not Gamma Distributed at 5% Significance Level SE of Mean|0.00443
613 95% KM UTL with  99% Coverage|0.131
614 Assuming Gamma Distributlon 95% KM Chebyshev UPL10.193
615 Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t}{0.0953
616 ) Mean|0.0393 90% Percentile (z)[0.0815
617 Median|0.0284 95% Percentile (z){0.0945
618 SDj0.0429- 99% Percentile (z)[0.119
619 k star{0.283

620 Theta star|0.139 Gamma ROS Limits with Extrapolated Data

621 Nu star{59.92 95% Wilson Hilferty (WH) Approx. Gamma UPL|0.16
627 95% Percentile of Chisquare {2k){2.635 95% Hawkins Wixley (HW) Approx. Gamma UPL|0.21
a 95% WH Approx. Gamma UTL with 99% Coverage|(.354
624 90% Percentile!0.117 95% HW Approx. Gamma UTL with  99% Coverage|0.575
695 95% Percentile}0.183

626 99% Percentile}0.357

627

gog|Note: DL/2 is not a recommended method.

629

630

631 Molybdenum

632

633 General Statistics

634 Number of Valid Data| 106 Number of Detected Data| 16

635 Number of Distinct Detected Data| 16 Number of Non-Detect Data |90
636 Tolerance Factor|2.669 Percent Non-Detecls | 84.91%




i A | B | C | D i E | F | H | ] | J | K] L

637

638 Raw Statistics Log-transformed Statistics

'639 Minimum Detected|0.0978 Minimum Detected |-2.325

640 Maximum Detected|0.625 Maximum Detected {-0.47

641 Mean of Detected|0.181 Mean of Detected {-1.8

642 sD of_ Detected|0.136 SD of Detected |0.492

643 Minimum Non-Detect|0.0777 Minimum Non-Detect|-2.555

544 Maximum Non-Detect| 2.5 Maximum Non-Detect|0.916

645 _

646 Data with Multiple Detection Limlts Single Detectlon Limlt Scenario

g47|Note: Data have multiple BLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL | 106

548 For all methods {except KM, DL/2, and ROS Methods), Number treated as Detectad with Single DL |0

gag|Observations < Largest NI are treated as NDs Single DL Non-Detect Percantage | 100.00%

650

651 Background Statistics

652 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

653 Shapiro Wilk Test Statistic|0.629 Shapiro Wilk Test Statistic|0.816

54 5% Shapiro Wilk Critical Value|(.887 5% Shapiro Wilk Critical Value|0.887

655 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Lavel

656

657 Assuming Normal Distribution Assuming Lognormal Distribution ]

658 DL/2 Substitution Method DL/2 Substitution Method

659 Mean 0.873 Mean {Log Scale) |-0.704

660 SD{0.544 S {Log Scale}|1.404

861 95% UTL 99% Coveragegz.324 95% UTL 99% Coverage|20.94

662 95% UPL (t)g1.779. 95% UPL (t)|5.134

663 90% Percentile (2)11.57 90% Percentile (2)|2,987

664 95% Percen_tile (2)11.767 95% Percentile (z)|4.974

665 99% Percentile (2))2.138 99% Percentile (2)|12.95

666 :

667 Maximum Likelihood Estimate(MLE) Method | N/A Log ROS Method

568 Mean in Original Scale|0.111
{689 Sp in Original Scale|0.109

870 Mean in Log Scale|-2.564

671 SDin Log Scale |0.867

672 95% UTL 99% Coverage|0.778

673 95% UPL {)|0.327

674 90% Percentile (z)(0.234

675 95% Percentile (z}(0.32

676 99% Percentile (2}|0.578

877

678 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

679 k star {bias corrected)i2.987 Data do not follow a Discernable Distribution (0.05)

680 Theta Star{0.0639

621 nu star}95.57

682

633 A-D Test Slatistic| 1,655 Nonparametric Statistles

634 5% A-D Critical Value|0.743 Kaplan-Meier (KM) Method

635 K-S Test Statistic| 0.264 Mean|0.14

686 5% K-S Critical Value|0.216 SD|0.101

627 Data not Gamma Distributed at 5% Significance Level SE of Mean |0.0176

698 95% KM UTL with  99% Coverage |0.409

689

Assuming Gamma Distribution

95% KM Chebyshev UPL |0.581




| A [ B | C [ D | E F G { H | [ J | K L
690 Gamma ROS Statistics with Extrapolated Data 95% KM UPL {t) 0.308
691 Mean |0.0863 90% Percentle (z}|0.269
692 Median|0.000001 95% Percentile (z)(0.306
693 SD|0.121 99% Percentile (2)(0.374
694 k star|0.136
gas| - Theta star|0.635 Gamma ROS Limits with Extrapolated Data
696 Nu star|28.79 95% Wilson Hilferty (WH) Approx. Gamma UPL|0.384
697 95% Percentile of Chisquare (2k)|1.522 95% Hawkins Wixley (HW) Approx. Gamma UPL|0.465
598 95% WH Approx. Gamma UTL with  99% Coverage|1.026
699 90% Percentile|0.252 95% HW Approx. Gamma UTL with 99% Coverage | 1.667
700 95% Percentlle|0.483
704 99% Percentile| 1.17
702
703 Note: DL/2 is not a recommended method.
704
705
706 Nickel
707
708 General Statistics
709 Number of Valid Data | 106 Number of Detected Data |95
710 Number of Distinct Detected Data |84 Number of Non-Detect Data| 11
711 Tolerance Factor|2.669 Parcent Non-Detects [ 10.38%
712
713 Raw Statlstlcs Log-transformed Statistics

1714 Minimum Detected| 3 Minimum Detected|1.099
715 Maximum Detected |27.2 Maximum Detected |3.303
716 Mean of Detected|8.186 Mean of Detected|1.976
717 SD of Detected| 4.689 5D of Detected |0.484
718 Minimum Non-Detect; 2.5 Minimum Non-Detect|0.916
719 Maxim.um Non-Detect: 2.5 Maximum Non-Detect| 0.916
720 i )
721 3
722 ‘ Background Statistics
793 Normal Distribution Test with Detected values Only Lognormal Distribution Test with Detected Values Only
794 Lilliefors Test Statistic|0.194 Lilliefors Test Statistic|0.105
795 5% Lilliefors Critical Value|0.0909 5% Lilliefors Critical Value|0.0909
796 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

[727]
708 Assuming Normal Distribution Assuming Lognormal Distribution
729 DL/2 Substitution Method DL/2 Substitution Method
730 Mean|7.466 Mean (Log Scale)| 1.764
731 SD|4.219 SD (Log Scale)|0.708
73 95% UTL 99% Coverage|20.6 95% UTL 99% Coverage|39.54
733 95% UPL (1)} 15.67 95% UPL (1)|19.5

734 90% Percentile {z){13.77 90% Percentile (z)|14.86
735 95% Percentile {z);15.56 95% Percentile (z)|19.2
736 99% Percentile (z){18.91 §9% Percentile (z)| 31,05
737 :
738 Maximum Likelihood Estimate(MLE) Method 7 Log ROS Method
739 Mean]7.306 Mean in Original Scale|7.586
740 SD(5.173 SD in Original Scale|4.779
741 95% UTL with 99% Coverage |21.11 95% UTL with 99% Coverage|29.75
742 95% BCA UTL with 99% Coverage|27.2




b A 1 B8 [ ¢ | b [ E F [ H 1 J | K L
743 : 95% Bootstrap {%) UTL with 99% Coverage|27.2
782 95% UPL ()| 15.93 95% UPL (t)|16.74
745 90% Percentile (z)|13.94 90% Percentile (z)|13.41
746 95% Percentile (2)| 15.81 95% Percentile (z)|16.52
747 99% Percentile (z)|19.34 99% Percentile (z)|24.44
748
749 Gamma Dlstributlon Test with Detected Values Only Data Distributlon Test with Detected Values Only
750 k star (bias corrected)|3.991 Data do not follow a Discernable Distribution (0.05)

751 Theta Star|2.051

750 nu star|758.3

753

764 A-D Test Statistic|2.313 Nonparametric Statlstics

755 5% A-D Critical Value|0.756 Kaplan-Meier (KM) Method

756 K-S Test Statistic|0.1356 Mean|7.648
757 5% K-S Critical Value|0.0921 ~ SD|4.69
758 Data not Gamma Distributed at 5% Signlficance Level SE of Mean|0.458
760 95% KM UTL with  99% Coverage [20.17
760 Assuming Gamma Distrlbution 95% KM Chebyshev UPL|28.19
761 Gamma ROS Statistics with Extrapolated [Data 95% KM UPL (§|15.47
760 Mezan|7.336 90% Percentile (z}|13.66
763 Median|6.145 95% Percentile (z}(15.36
764 SD|5.097 99% Percentile {z}|18.56
?65. k star{0.393

766 Theta star|18.68 Gamma ROS Limits with Extrapolated Data

767 Nu star|83.28 95% Wilson Hilferty (WH) Approx. Gamma UPL|23.91
768 95% Percentile of Chisquare {2k)|3.285 95% Hawkins Wixley (HW) Approx. Gamma UPL|31.7
769 95% WH Approx. Gamma UTL with  99% Coverage |45
770 90% Percentile|20.79 95% HW Approx. Gamma UTL with  99% Coverage |71.44
771 95% Percentile| 30.67

772 99% Percentile| 55.58

773

774Note: DL/2 Is not a recommended methad.

775

776

777 Selenium

778 .

779 General Slatlstlcs

780 Number of Valid Data| 106 Number of Detected Data |1

781 Number of Distinct Detected Data| 1 Number of Non-Detect Data | 105
782

783 Waming: Only one distinct data value was detectedl ProUCL {or any other software) should not be used on such a data setl

284 It Is suggested to use altematlve slte specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).
785 -

786 The data set for varlable Selenlum was nat processed|

787

788

789

70| Stiver

791

70 General Statlstlcs

703 Number of Valid Data| 106 Number of Detected Data|9

704 Number of Distinct Detected Data|8 Number of Non-Detect Data |97
705 Tolerance Factor|2.669 Percent Non-Detects|91.51%




| A [ B | C i D | E | F | H | ] [ J | K | L
796

797 Raw Statistics Log-transformed Statistics _

708 Minimym Detected|0.132 Minimum Detected |-2.025
709 Maximum Detected|1.29 Maximum Detected |0.255
800 Mean of Detected | 0.582 Mean of Detected|-0.88
201 SD of Detected | 0.469 SD of Detected |0.898
802 Minimum Non-Detect|0.117 Minimum Non-Detect|-2.146
203 Maximum Non-Detecti 2.5 Maximum Non-Detect|0.916
804

205 Data with Multiple Detection Limlts Single Detectlon Limlt Scenario

206 Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL| 106
207 For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL |0

apg| @bservations < Largest ND are treated as NDs Single DL Non-Detect Percentage | 100.00%
809

810 :

211 Warning: There are only 9 Detected Values In this data

812 Note: It should be noted that even though boolstrap may be performed on this data set

213 the resulting calculations may not be rellable encugh to draw concluslons

814

é1 5 It is recommended to have 10-15 or more distinct observalions for accurate and meaningful results,

816

817 Background Statistics

818 Normal Distribution Test with Detected Values Only " Lognormal Distributlon Test with Detected Values Only

819 Shapiro Wilk Test Statistic, 0.832 Shapiro Wilk Test Statistic|0.878
800 5% Shapiro Wilk Critical Value]0.829 5% Shapiro Witk Critical Value|0.829
81 Data appear Normal at 5% Slgnificance Level Data appear Lognormal at 5% Significance Level

822

823 Assuming Normal Distribution Assuming Lognormal Distribution

824 DL/2 Substitution Method DL/2 Substitution Method

875 Mgan 0.901 Mean (Log Scale){-0.622
826 5D|0.533 5D (Log Scale)| 1.329
897 95% UTL 99% Coverage|2.322 95% UTL 99% Coverage|18.65
808 95% UPL {1)(1.789 95% UPL (1) 4.927
829 80% Percentile (z)|1.584 90% Percentile (z)|2.951
830 95% Percentile (z)|1.777 95% Percentile (z)|4.782
831 99% Percentile (z)|2.14 99% Percentile (z)|11.83
832 .

833 Maximum Likelihood Estimate(MLE) Mathod | NFA Log ROS Method

834 Mean in Original Scale|0.184
835 5D in Original Scale|0.445
836 Mean in Log Scale|-3.451
837 SDinLog Scale|2.015
838 95% UTL 99% Coverage|6.87
839 95% UPL (t}|0.913
240 90% Percentile {z)|0.42
841 95% Percentile (z)(0.873
842 99% Percentile (2}|3.445
843

244 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

845 k star {bias correcied)|1.159 Data appear Normal at 5% Significance Leval

246 Theta Star| 0.502 j

847 nu star| 20.86

848




| A | B ] C | D | E F G | H [ I | J [ K | L
249 A-D Test Statistic|0.606 Nonparametric Statistics
850 5% A-D Critical Value|0.733 Kaplan-Msler (KM} Method
851 K-S Test Statistic; 0.259 Mean|0.248
257 5% K-S Critical Value|0.284 SD|0.298
253 Data appear Gamma Distributed at 5% Significance Level SE of Mean|0.0535
854 95% KM UTL with 99% Coverage|1.044
855 Agsuming Gamma Dlstribution 95% KM Chebyshev UPL|1.554
256 Gamma ROS Statistics with Extrapolated Data 95% KM UPL {t}|0.745
857 Mean|0.147 90% Percentile (z)|0.63
358 . Median|0.000001 95% Percentile (z)|0.738
859 SD|0.335 99% Percentile (z)|0.942
260 k star|0.0956
861 Theta star|1.541 Gamma ROS Limits with Exirapolated Data
262 Nu star|20.26 95% Wilson Hilferty {WH) Approx. Gamma UPL|0.481
263 95% Percentile of Chisquare (2k}|1.112 95% Hawkins Wixley (HW) Approx. Gamma UPL|0.432
864 95% WH Approx. Gamma UTL with  99% Coverage|1.475
865 _ : 90% Percentile| 0.384 95% HW Approx. Gamma UTL with  99% Coverage | 1.851
866 95% Percentile|0.857
867 99% Percentile| 2.393
868
869 Note: DL/2 Is not a recommendad method.
870
871
872 Thalllum
873 _
874 General Statistics
875 Number of Valid Data| 106 Number of Detected Data|0
876 Number of Distinct Detected Data |0 Number of Non-Detect Data| 106
877
878 Waming: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDsl|
279 Specifically, sample mean, UCLS, UPLs, and other statistles are also NDs lying below the largest detection lImit}
380 The Project Team may declde to use altemnalive site specific values to estimate environmental parameters (e.g., EPC, BTV).
881
880 The data set for variable Thallium was not processed!
883
884
885
986 Vanadium
887
288 General Statistics
889 Total Number of Observations | 106 : Number of Distinct Observations|86
890 _ Tolerance Factor|2.669
891
892 Raw Statistics _ Log-Transfarmed Statistics
goal Minimum|6.2 Minimum|1.825
894 Maximum|47.1 Maximum| 3.852
895 Second Largest|44 "~ Second Largest|3.784
206 First Quartile| 14.03 First Quartile| 2.641
897 Median|16.65 Median|2.812
808 Third Quartile| 22.58 Third Quartile| 3.117
209 ‘ _hﬁean 18.99 Mean|2.867
000 SD|7.863 SD|0.392
201 Coefiicient of Variation|0.414




954

[ B [ ¢c [ B [ E F G | H | L J 1 K L
002 Skewness|1.276
903 .
ap4 Background Statlstlcs
905 Normal Distribution Test Lognormal Distribution Test
206 Lilliefors Test Statistic|0.129 Lilliefors Test Statistic|0.0615
907 Lilliefors Critical Value|0.0861 Lilliefors Critical Value|0.0861
ao8 " Data not Normal at 5% Significance Leval Data appear Lognonmal at 5% Significance Laval.
909 )
a10 Assuming Narmal Distribution Assuming Lognommal Distribution
911 95% UTL with  99% Coverage|39.97 95% UTL with 99% Coverage|50.07
912 95% UPL {t)|32.1 95% UPL (1)]33.81
a13 90% Percentile ()[29.07 90% Percentile (2)[29.06
a14 95% Percentile (z)|31.92 95% Percentile (2)[33.51
E 99% Percentile (2){37.28 99% Percentils (z)|43.78
916
917 Gamma Distribution Test Data Distribution Test
a8 k.star 6.467 Data appear Gamma Distributed at 5% Significance Level
919 Theta Star|2.936
a20 MLE of Mean|18.99
921 MLE of Standard Deviation|7.467
992 nu star| 1371
923 : ]
924 A-D Test Statistic| 0.684 Nonparametric Statistics
925 5% A-D Critical Value|0.754 90% Percentile| 28.95
996 K-S Test Statistici 0.086 95% Percentile| 35.55
0271 5% K-S Crifical Value|0.083 99% Percentile|43.82
928 Data appear Gamma Distributed at 5% Significance Level
929
o3 Assuming Gamma Distribution _ 95% UTL with 99% Coverage |47.1
931 90% Percentile| 28.96 95% Percentile Bootstrap UTL with 99% Coverage |47.1
032 95% Percentile|32.7 95% BCA Bootstrap UTL with 99% Coverage (47.1
033 99% Percentile|40.51 95% UPL|36.88
034 95% Chebyshev UPL|53.42
935 95% WH Approx. Gamma UPL|32.76 Upper Threshold Limit Based upon IQR|35.4
936 95% HW Approx. Gamma UPL|32.96
a37 95% WH Approx. Gamma UTL with 99% Coverage|44.61
a3s 95% HW Approx. Gamma UTL with 99% Coverage|45.66
1939
940
941
947 Zinc
943
944 General Statistics
545 Total Number of Observations| 105 Number of Distinct Observations|98
046 Tolerance Factor|2.671 Number of Missing Values| 1
947
048 Raw Statistics : Log-Transformed Statistics
949 Minimum|9.7 Minirmum 2.272
950 Maximum|291 Maximum|5.673
951 "‘Second Largest| 172 Second Largest;5.147
952 First Quartile|17.7 o First Quartile| 2.874
053 Median|29.8 Median|3.395
Third Quartile| 46.4 Third Quartile|3.837
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055 Mean|[42.07 Mean|3.455
956 SD|40.39 5D|0.704
057 Coefficient of Variation|0.96

958 Skewness|3.14

959

960 . Background Statlstics

061 Normal Distribution Test Lognormal Distributlon Test

962 Lilliefors Test Statistic|0.224 Lilliefors Test Statistic|0.1
063 Lilliefors Critical Value|0.0865 Lilliefors Critical Value|(.0865
a4 Data not Normal at 5% Slgnificance Level Data not Lognormal at 5% Significance Level

965

966 Assuming Normal Distributlon Assuming Lognormal Distributlon

967 95% UTL with 99% Coverage|149.9 95% UTL with 99% Coverage |207.6
968 95% UPL (1)]109.4 95% UPL (t}| 102.5
969 90% Percentile (z)|93.83 90% Percentile (z}|78.07
970 95% Percentile (2){108.5 95% Percentlle (z}|100.8
a71 99% Percentile (z)|136 99% Percentile (z}|162.9
972

973 Gamma Distribution Test Data Distribution Test

974 k star | 1.862 Data do not follow a Discernable Distribution (0.05)

975 Theta Star|22.6

a76 MLE of Meani42.07-

977 MLE of Standard Deviatlon}30.83

a78 nu starj390.9

979

980 A-D Test Statistic{3.522 Nonparametiic Statistics

ag1 5% A-D Critical Value|0.766 90% Percentile{92.1
082 K-8 Test Statistic|0.124 95% Percentile|112.8
083 5% K-3 Critical Value|0.0894 99% Percentile}{171.2
984 Data not Gamma Distributed at 5% Slgnificance Level

985

986 Assuming Gamma Distribution 95% UTL with 99% Coverage (291
87 90% Percentile|83.21 95% Percentile Bootstrap UTL with _99% Coverage|291
088 95% Percentile| 102.1 95% BCA Bootstrap UTL with 99% Coverage|291
989 99% Percentile| 144.1 95% UPL|117.6
090 95% Chebyshev UPL{219
991 95% WH Approx. Gamma UPL|100.7 Upper Threshold Limil Based upon QR |89.45
999 95% HW Approx. Gamma UPL|100.6

093 95% WH Approx. Gamma UTL with  99% Coverage|165.7

004 95% HW Approx. Gamma UTL with  99% Coverage|172.2

995

996




1 A [ B T cC b | & [ F ] G [ H ] | o ] x ]
1 General Background Statistics for Data Sets with Non-Detects
5 User Selected Options
3 From File |C:i\Users\atesfamichael\Desktop\SB0484 KAST\Feb 2012 Analysis\July 2012 Reporting\PAH 0 to 5 wo outliers.
4 Full Precision |OFF
5 Confidence Coefficient |85%
5 Coverage |99%
7 Different or Future K Values |1
g Number of Bootstrap Operations 2000
9
10
11 BaP-TEQ
12
13 General Statlstics
1 Number of Valid Data| 35 Number of Detected Data| 22
15 Number of Distinct Detected Data| 22 Number of Non-Detect Data| 13
16 Tolerance Factor|2.983 Percent Non-Detects;37.14%
17
18 Raw Statistics Log-transformed Statistics
19 Minimum Detected|0.00106 Minimum Detected|-6.849
20 Maximum Detected0.179 Maximum Detected|-1.718
21 Mean of Detected;0.0122 Mean of Detected| -5.696
22 SD of Detected|0.0376 SD of Detecled| 1.226
23 Minimum Non-Detect|0.00106 Minimum Non-Detect|-6.849
24 Maximum Non-Detect|0.00106 Maximum Non-Detect|-6.849
| 25 |
26
57 Background Statistics
o8 Normal Distribution Test with Detected Values Only Lognormal Distributlon Test with Detected Values Only
29 Shapiro Wilk Test Statistic| 0.303 ' Shapiro Wilk Test Statistic|0.823
30 5% Shapiro Wilk Critical Value|0.911 5% Shapiro Wilk Critical Value|0.911
3 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
32
13 Assuming Normal Distribution Assuming Lognormal Distribution
U DL/2 Substitution Method DL/2 Subsiitution Method
35 Mean|0.00785 Mean (Log Scale)|-6.382
36 SD0.0301 SD (Log Scale)| 1.322
37 95% UTL 99% Coverage|0.0977 95% UTL 99% Coverage|0.0874
38 95% UPL (1)]0.0595 95% UPL {t)|0.0163
19 80% Percentile (2)|0.0464 90% Percentile (z)|0.00921
40 95% Percentile {z)|0.0574 95% Percentile (2)|0.0149
a1 99% Percentile {z}|0.0779 99% Percentile (2)|0.0367
42
a3 Maximum Likelihood Estimate(MLE) Method Log ROS Method
a4 Mean|-0.00432 Mean in Original Scale|0.00774
45 SD|0.0392 8D in Original Scale|0.0301
46 95% UTL with .99% Coverage|0.113 95% UTL with 99% Coverage|0.267
47 ' 95% BCA UTL with 99% Coverage0.179
48 95% Bootstrap (%) UTL with 99% Coverage|0.179
49 95% UPL {1)|0.0629 95% UPL (1) 0.0258
50 90% Percentile (z)|0.0459 90% Percentile (2)|0.0116
51 95% Percentile (z)|0.0601 95% Percentlle (z)|0.0227
57 99% Percentile (z)|0.0868 99% Percentile {2)|0.0796
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53 .
54 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
55 k star (bias corrected)|0.457 Data do not follow a Discernable Distribution (0.05)
56 Theta Star{C.0266
57 nu star(20.11
58 .
59 A-D Test Statistic|3.184 Ncnparametric Statistics
60 5% A-D Critical Value|0.806 Kaplan-Meier (KM) Method
61 K-S Test Statistic|0.307 Mean|0.00805
62 5% K-8 Critical Value|0.196 SD|0.0296
63 Data not Gamma Distributed at 5% Significance Level SE of Mean|0.00513
64 95% KM UTL with  99% Coveragel 0.0965
65 Assuming Gamma Distribution 95% KM Chebyshev UPL|0.139
66 Gamma ROS Statlstics with Extrapolated Data 95% KM UPL {1)|0.0589
67 Mean |0.00765 90% Percentile (2)|0.046
68 Median|0.00127 95% Percentile (z)|0.0568
69 $D;0.0302 99% Percentile (z) 0.077
70 k star|0.195
7 Theta star|0.0392 Gamma ROS Limlts with Extrapclated Data
72 Nu star|13.67 95% Wilson Hilferty {(WH} Approx. Gamma UPL|0.0259
73 95% Percentlle of Chisquare (2k)[2.025 95% Hawkins Wixley (HW) Approx. Gamma UPL|0.0269
74 ‘ 95% WH Approx. Gamma UTL with  99% Coverage| 0.0823
75 90% Percentile|0.0231 95% HW Approx. Gamma UTL with 99% Coverage 0.111-
75 95% Percentile| 0.0397
77 99% Percentile|0.0854
78

79

Note: DL/2 Is not a recommended method.

80
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APPENDIX B
Vapor Intrusion Evaluation

1. INTRODUCTION

This appendix provides a detailed assessment of the vapor intrusion pathway at the former Kast
property (Site). A multiple-lines-of-evidence evaluation was conducted to assess whether
volatile organic compounds (VOCs) detected in soil and soil vapor at the Site are resulting in a
measureable effect on indoor air. The results of this evaluation will be used to develop site-
specific cleanup goals and assist in making corrective action decisions regarding this pathway.

There are various potential sources of VOCs in indoor air, and background sources can make the
interpretation of indoor air difficult. Background sources may consist of VOCs in outdoor air or
emissions from household building materials {e.g. rugs, paints), household products, or materials
brought into the home. The contribution of background sources to indoor air concentrations is an
important element in an evaluation of the role of soil vapor to the indoor air pathway. Indoor
and outdoor air concentrations measured during the Phase II Site Characterization at the Site
were compared to literature values of “typical™ concentrations found in indoor and outdoor air.

The Phase 1I Site Characterization data were further evaluated to assess the correlation between
soil vapor and indoor air data. Correlation, or the lack thereof, can be used to establish if sub-
surface soil vapor is contributing to indoor air concentrations, Furthermore, this analysis can be
used to evaluate whether Site data support the development of a site-specific vapor intrusion
attenuation factor (i.¢., empirical relationship between sub-slab soil and indoor air).

2. DATA SUMMARY

Through December 31, 2012, indoor and sub-slab scil vapor data have been collected at 190
properties'. The addresses and sampling dates for these properties are listed in Table B-1. This
section summarizes the sub-slab soil vapor and indoor air data sets and describes how they are
used in this evaluation,

2.1 Sub-Slab Soil Vapor

In general, sub-slab soil vapor samples are collected from three locations on each residential
property: one from beneath the home and two beneath pavement outside the building footprint.
However, the specific locations of the sub-slab soil vapor samples may differ due to the property
layout and access (e.g., at some properties a sub-slab probe was installed in the garage rather

' Sub-slab soil vapor samples were collected at an additional 72 properties, but indoor air samples were not
collected at these properties as of December 31, 2012. Consequently data from these properties could not be
included in this evaluation.
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than a front yard hardscape location). Sub-slab soil vapor analytical results for the properties
considered in this vapor intrusion evaluation are summarized on Table B-2.

Sub-slab soil vapor analytical results were compared to conservative risk-based screening levels
(RBSLs) used in the human health screening risk evaluations (HHSRE) presented in the interim
reports for the individual properties. A summary of COCs exceeding sub-slab soil vapor RBSLs
is provided in Table B-3. Figures B-1 and B-2 show the sub-slab soil vapor analytical results
for benzene and naphthalene® along with a comparison of the results to RBSLs. Note that in
many cases, exceedances were infrequently or inconsistently observed at each specific property

(Figures B-1 and B-2). Temporal variability is also evident in the analytical results presented in
Table B-2,

2.2 Indoor/Outdoor Air Sampling

The indoor air sampling typically consists of two to three indoor air samples (two primary indoor
air samples and periodically a duplicate sample from one of the locations), an air sample from
the garage, and two outdoor air samples. Of the 190 houses sampled through December 31,
2012; two rounds of indoor air sampling were conducted at 12 properties. Indoor, garage, and
outdoor air analytical results for the samples considered in this evaluation are summarized in
Table B-4. A statistical summary of the analytical results of the air samples collected for the
vapor intrusion evaluation is provided in Table B-5.

As reported in the Interim and Follow-up Phase II Site Characterization reports, indoor, garage,
and outdoor air concentrations for several constituents exceed RBSLs. However, as discussed
below, background concentrations of these compounds commonly exceed these screening levels,
and the measured air concentrations for samples collected at the site are reflective of background
levels. These conclusions were discussed in the Interim and Follow-up Phase II Site
Characterization reports which have been reviewed by the California Regional Water Quality
Control Board — Los Angeles Region and California Environmental Protection Agency Office of
Environmental Health Hazard Assessment. The regulatory agency reviews of the Interim and
Follow-up Phase II Site Characterization reports have concurred that the VOCs detected in
indoor air appear to be due to background sources.

Figures B-3 and B-4 show the indoor air analytical results for benzene and naphthalene. The
figures highlight the distribution of concentrations of these constituents in indoor air. Spatial
variability of indoor air concentrations is observed across the Site; however, less spatial
variability was observed for air samples collected within a specific home on the same date (i.e.,
air concentrations collected in a residential property kitchen and bedroom on a specific date are

z Only benzene and naphthalene are shown In these figures, because they are key Sité-related COCs for the vapor
intrusion pathway analysis.
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generally similar). However, temporal variability was evident in indoor, outdoor, and garage air
samples (Table B-4).

3. BACKGROUND CONCENTRATION EVALUATION

In order to evaluate the significance of concentrations of VOCs detected in indoor air, a literature
review of background levels of VOCs and other petroleum compounds was conducted. For
vapor intrusion evaluations, background is defined as sources that are not due to sub-surface
impacts (e.g., contributions due to outdoor air or indoor sources). This section presents a review
of background sources and concentrations and compares Site data to literature values.

31 Background Sources

There are a variety of background sources that can contribute to concentrations of petroleum
compounds in indoor air, These sources include outdoor air, indoor product use and activities,
residential building materials (i.e. paint, carpet, vinyl flooring, etc.), materials brought into the
home (e.g., dry cleaned clothing), and sources within attached garages. Outdoor impacts can
migrate into indoor areas when doors and/or windows are open. Impacts from attached garages
can migrate into indoor areas as a result of poor seals between the garage and the residential
living spaces (CARB, 2005). Concentrations of VOCs in indoor air are often associated with
indoor product use, occupant activities (e.g., hobbies, smoking), and building materials (Van
Winkle and Scheff, 2001). Typical sources of these background impacts include environmental
tobacco smolke from cigarettes and cigars, gasoline- or dicsel- powered equipment, paints, glues,
solvents, cleaners, and natural gas. '

* Environmental tobacco smoke is known to contain VOCs including benzene; toluene,
xylenes, naphthalene, and styrene (Offermann et al., 1991; CARB, 2005; Jia and
Batterman, 2010). ' '

¢ Gasoline- and diesel-powered equipment including automobiles and lawn mowers, etc.
emit VOCs typical of petroleum products including benzene, toluene, ethylbenzene, and
xylenes (BTEX), heptane, hexane, naphthalene, 1,2,4-trimethylbenzene, and 1,3,5-
trimethylbenzene (CARB, 2005). :

e Paints, glues, solvents, cleaners, and deodorizers contain a wide variety of VOCs and are
commonly found and used in residential households. VOCs associated with these
products include (but are not limited to) BTEX, naphthalene, carbon tetrachloride,
tetrachloroethene (PCE), and 1,4-dichlorobenzene (CARB, 2005).

e Natural gas contains low concentrations of low molecular weight hydrocarbons (e.g.,
benzene) and leaking natural gas lines/connections can be a source of VOCs to indoor air.
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Table B-6 summarizes potential background sources and concentrations of VOCs detected in
indoor air.

3.2 Indoor vs. Qutdoor Concentrations

Studies have consistently shown that background concentrations are higher in indoor air than in
outdoor air (Van Winkle and Scheff, 2001; Hodgson and Levin, 2003; Sexton et al., 2004;
CARB, 2005). On average, indoor concentrations were one (Jia and Batterman, 2010) to five
(CARB, 2005) orders of magnitude higher than measured outdoor concentrations. This trend is
likely due to two primary factors including indoor sources (as discussed above) and lower indoor
ventilation compared to outdoor dispersion (Sexton et al., 2004). Studies have also shown that
background levels in indoor air are building-specific due to household use and occupant
activities (Van Winkle and Scheff, 2001; CARB, 2005).

3.3  Indoor Air Background Evaluation |

Six studies were reviewed to evalvate VOC background concentrations in indoor air. These
studies included original investigations (Van Winkle and Scheff, 2001; Sexton et al., 2004) and
data compilations (Hodgson and Levin, 2003; CARB, 2005; Jia and Batterman, 2010; USEPA,
2011). A summary of the documents reviewed and the background concentrations reported is
presented below,

e Van Winkle and Scheff (2001) monitored ten homes at regular intervals for just under a
year to evaluate background VOC and PAH concentrations in indoor air. The study
excluded homes with smokers. Background concentrations in this study were attributed
to mothball storage, air freshener use, and cooking activities.

¢ Sexton et al. (2004) conducted a study to evaluate personal, indoor, and outdoor air
exposures in three different neighborhoods during spring, summer, and fall of 1999. The
study excluded homes with smokers and found that concentrations in indoor air were
greater than concentrations in outdoor air, and that concentrations in personal air
(breathing zone) were greater than concentrations in indoor air. Background
concentrations in this study were attributed to outdoor sources, including industry and
automotive exhaust, and indoor sources including consumer products and cooking
emissions. '

* Hodgson and Levin (2003) conducted a review of VOC concentrations measured in
North America since 1990. Data collected from studies in which environmental tobacco
smoke specific compounds were reported were excluded from this assessment.
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e In 2005, the California Air Resources Board (CARB) prepared a report on indoor air
pollution in California. The report was extensive and documented the health effects,
costs, sources, and concentrations of indoor air pollutants.

¢ Jia and Batterman (2010) conducted a review of naphthalene sources and exposures

relevant to indoor and outdoor air. This study found that average naphthalene

~ concentrations ranged from 0.02 pg/m’ to 031 pe/m® in non-smoker’s homes.

Naphthalene emission sources include industry, open burning, combustion and tailpipe

emissions. The second largest source is off-gassing from products including deodorizers,
repellants (including moth balls), and fumigants.

e In June 2011, the USEPA published a compilation of background indoor air VOC
concentrations for North American residences from 1990 through 2005. Studies
evaluated in this report were limited to those in which no known or suspected
contamination was present below the ground surface unless a proven and effective vapor
intrusion mitigation system was in place. The study also excluded data in which smokers
were present. This technical report compiled summary statistics (e.g., 25th, 50th, 75th,
90th, and 95th percentiles, number of samples, percent detection, and reporting limits) for
the distribution of indoor air concentrations in thousands of residences that are not
expected or known to be at risk of vapor intrusion. The study found that background
VOC concentrations in indoor air are highly variable and that the VOCs most commonly
detected in indoor air due to background sources include BTEX and chlorinated solvents.

The impact of smoking was specifically excluded in the studies selected to represent background,
However, smoking can greatly affect the quality of indoor air and contribute to concentrations of
several petroleum related compounds (Jenkins, et al., 2000). Exclusion of smoking related
background may bias the background indoor air data low.

Median indoor air background concentrations for petroleum hydrocarbons are summarized in the
table below, and indoor air background concentrations reported in the USEPA study (USEPA,
2011) are shown in Table B-7. '

Median Indoor Air Background Concentrations for
Petroleum Hydrocarbons from Literature Studies
(Concentrations reported in pg/m®)

Compounds Van Winkle Sexton Hodgson and USEPA
(2001) (2004) Levin (2003) (2011)

Benzene 2.9 1.9 2.78 <RL - 4.7

Ethylbenzene 9.1 1.4 2.3 1-3.7
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Compounds Van Winkle Sexton Hodgson and USEPA
(2001) (2004) Levin (2003) (2011)
Toluene 32 123 12.4 48-24
m,p-Xylene 13.5 4.8 6.1 1.5-14
o-Xylene 3.6 [.6 2.3 1.1-3.6
Naphthalene 0.47 NR 0.47 <RL -04

NR — Not reported
<RL —Median concentration below method reporting limit

The indoor air concentrations measured at the Site were compared to the literature values
summarized by USEPA (USEPA, 2011). The USEPA study did not include raw data for the
background data sets, but robust summary statistics were provided. The percentiles calculated
from the onsite indoor air concentrations were compared to the background percentile ranges
provided in the EPA report.

Table B-7 provides the summary statistics (e.g., 50th, 75th, 90th, and 95th percentiles), sample
sizes, the reporting limits, and percent detections of the background indoor air concentrations
from the USEPA report. Table B-8 summarizes the summary statistics (e.g., 25th, 50th, mean,
75th, 90th, and 95th percentiles), the sample sizes, and percent detections for concentrations for
indoor air samples collected at the Site’. These summarty statistics show that indoor air
concentrations from both data sets are highly variable (range spans an order of magnitude or
more).

A comparison of the two data sets (USEPA, 2011 and Site data) is shown on Figure B-5. The
box and whisker plot for each chemical shows the indoor air concentration distributions for ten
compounds that were frequently detected in the indoor air samples (detection frequencies greater
than 95%). The box in these figures shows the interquartile range (i.e., 25% to 75% percentile)
and the bar in the middle of the box is the median value. The whiskers of the plots show the 10¥
and 90™ percentile concentrations and outlier results are plotted to illustrate the range of detected
concentrations. The colored symbols on this plot show the ranges of median, 90" percentile and
maximum indoor air concentrations reported in the USEPA report (USEPA, 2011). Open and
closed symbols show the lower and upper end of the ranges for these statistics, respectively.

With the exception of 1,2-dichloroethane (1,2-DCA), the Site concentrations were within the
background range reported by USEPA. Although 1,2-DCA was outside of the background range

*Table B-7 include only constituents that are listed in the USEPA (2011) summary and that were detected in indoor
air samples collected at the Site.
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reported in the USEPA study, more current studies (Doucette, et al., 2010 and Kurtz et al., 2010)
conclude that this compound has been detected in increasing frequency and higher
concentrations since 2004 (i.e., the data considered in the USEPA study [1990 - 2005] did not
reflect this more recent increase in indoor air concentrations).

The results of the comparison of Site data with literature background values indicates that VOCs
detected in indoor air are reflective of background concentrations and not related to sub-slab soil
vapor concentrations. As a result, the data cannot be used to calculate an empirical vapor
intrusion attenuation factor. The vapor intrusion attenuation factor is the ratio of indoor and
subsurface vapor concentrations for constituents measured in both media assuming that the
contributions from background sources are insignificant. Limiting development of empirical
attenuation factors is consistent with implementation of USEPA guidance for sites across the
United States (USEPA, 2012). ’

3.4  Outdoor Air Background Evaluation

Two studies were identified that report regional background concentrations of VOCs in outdoor
air (SCAQMD, 2008; DRI, 2009). Results from these studies were considered for the outdoor
air background evaluation. '

» The South Coast Air Quality Management District (SCAQMD) conducted a multi-year
monitoring and evaluation study for the South Coast Air Basin. Sample collection and
analysis for the Multiple Air Toxics Exposure Study III (MATES III) was performed
between April 2004 through March 2006. Samples were collected from ten fixed
monitoring stations every three days over the course of the study. Two of the monitoring
stations (West Long Beach and North Long Beach) were located in the general arca of
the Site. The study provided statistics of the concentrations of detected VOCs for the
individual monitoring stations. '

e CARB conducted the Harbor Community Monitoring Study (HCMS) to characterize the
concentrations of VOCs in the area near the Site. There were 23 meonitoring locations in
this study; one of these locations was located just south of the Site. Samples were
collected in 2007 over four consecutive weeks during each season. The study provided
statistics of the concentrations of detected VOCs for the individual monitoring stations.

Average outdoor air background concentrations for petroleum hydrocarbons are summarized in
the table below, and outdoor air background concentrations for all VOCs reported in these
studies are shown in Table B-9.
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Average Outdoor Air Background Concentrations for
Petroleum Hydrocarbons from Literature Studies
(Concentrations reported in pg/m>)

Compounds MATES IIT MATESIIT HCMS
North Long Beach West Long Beach

Apr. 2004 — | Apr.2005— | Apr. 2004 — | Apr.2005 - 2007 |

Mar. 2005 Mar. 2006 Mar. 2005 Mar. 2006
Benzene 1.79£0.19 | 1.53+£0.19 | 1.82+026 | 1.60+£0.22 | 1.50+0.26
Ethylbenzene 0.95+0.13 | 087£0.13 | 1.17+0.17 | 095+0.13 | 1.65=0.56
Toluene 6.03£0.75 | 5.28=075 | 746=1.17 | 5.88+0.87 | 6.03% 098
m,p-Xylene 3.69+0.48 | 295043 | 4.04£065 | 3.12+0.48

5.25+0.65%

0-Xylene , 0.82+0.13 | 0.74=0.17 | 095+0.17 | 0.82+0.17
Naphthalene NR 0.18 £ 0.03 NR NR NR

NR - Not reported
T HCMS presented results for Total Xylenes (m,p-Xylene + o0-Xylene)

The outdoor air concentrations measured at the Site were compared to the literature values for
studies conducted in the region (SCAQMD, 2008; DRI, 2009). Table B-10 lists the summary
statistics (e.g., 25th, 50th, mean, 75th, 90th, and 95th percentiles), the sample sizes, and percent
detections for concentrations for outdoor air samples collected at the Site®. These summary
statistics show that outdoor air concentrations from both data sets are highly variable (range
spans an order of magnitude or more). '

A comparison of the two data sets is shown on Figure B-6. The box and whisker plot for each
chemical shows the outdoor air concentration distributions for eleven compounds reported in the
regional studies. The box in these figures shows the interquartile range (i.e., 25™ to 75"
percentile) and the bar in the middle of the box is the median value. The whiskers of the plots
show the 10" and 90™ percentile concentrations and outlier results are plotted to illustrate the
range of detected concentrations. The colored symbols on this plot show the ranges of mean and
maximum outdoor air concentrations reported in the regional studies (SCAQMD, 2008; DRI,

* Table B-10 include only constituents that are listed in the regional studies summary and that were detected in
outdoor air samples collected at the Site. :
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2009). Open and closed symbols show the lower and upper end of the ranges for these statistics,
respectively.

The concentrations of these constituents detected in samples collected from the Site are within
the reported background ranges. The results of the comparison of Site data with literature
background values indicates that VOCs ‘detected in outdoor air are reflective of background
concentrations.

4. MULTIPLE LINEAR REGRESSION ANALYSIS

Both indoor air and outdoor air concentrations appear consistent with relevant background
comparjson concentrations. A more rigorous statistically analysis was performed to further
investigate the relationship. Multiple linear regression is used to model the relationship between
a variable of interest or response variable (i.e., indoor air concentration), and other explanatory
variables (i.c., sub-slab soil vapor, garage, and outdoor air concentrations). The relationship
between the response and explanatory variables is fit to a linear equation using the observed data.
Implicit in this approach is that the response variable is assumed to be linearly related to the
explanatory variables.

4.1  Multiple Linear Regression Approach

As illustrated on Figure B-7, indoor air concentrations are potentially affected by (i) emissions
from indoor sources (a property specific factor), (ii) transport from the garage air (i.e., linear
relationship with garage air concentrations), (iii) transport from outdoor air (linear relationship
with outdoor air concentrations), and (iv) vapor intrusion (linear relationship with soil vapor
concentfations). Therefore, indoor air concentration is the response variable and soil vapor,
garage air, and outdoor air are considered the explanatory variables. An additional term is
included in the multiple linear regression equation to account for indoor air sources. More
formally, the multiple linear regression equation for each COPC is:

V= Bo+ B1X1 + 5,5 + B3 Xz + ¢,

where
Y is the log-transformed indoor air concentration;
X, 1s the log-transformed garage concentration;
Xy is the log-transformed outdoor air concentration;

X3 is the log-transformed sub-slab soil vapor concentration;
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Bo is the intercept term, or the mean value of indoor air concentration when all explanatory
variables are set to zero and is representative of indoor sources;

B represents the effect of a one percent increase in garage concentration on the mean indoor
air concentration, while holding outdoor air and soil gas concentrations fixed;

B, represents the effect of a one percent increase in outdoor air concentration on the mean
indoor air concentration, while holding garage and soil gas concentrations fixed;

B3 represents the effect of a one percent increase in soil gas concentration on the mean indoor
air concentration, while holding garage and outdoor air concentrations fixed; and

€ represents the residual or error term which quantifies the deviations of the observed value
from the predicted value obtained from the linear regression equation.

Note that € is assumed to be independent and identically distributed with mean zero and
constant variance.

Since the regression coefficients (B parameters) associated with each explanatory variable are
unknown, they are estimated using a method of least squares. Statistical tests, known as
hypothesis tests, are then conducted to determine whether these estimates are statistically
different from zero. If the estimate is statistically significant (i.e., the estimate is statistically
different from zero), then the value and sign of the estimate represent the magnitude and
direction of the effect of that explanatory variable on the mean indoor air concentration.

Additionally, the coefficient of determination (R* value) is a measure of the linear association
between the response variable and the explanatory variables and is used to assess the model fit.
Essentially, the R® value quantifies the overall proportion of variability in indoor air
concentrations that can be explained by garage, outdoor air and soil gas concentrations. The
greater the R? value, the stronger the association between the indoor air concentration and the
garage, outdoor air and soil gas concentrations and the better the linear regression model fit.

Based on review of the data sets, log-transformation was warranted to address the underlying
distribution of the data. The log-transformation improves the statistical properties of the
hypothesis testing since the variables themselves will exhibit normality, and will ensure that the
other model assumptions (i.e., errors are normally distributed and have constant variance) are
better met. Log transforms of environmental data are frequently required because environmental
data are often log-normally distributed (Gilbert, 1987).

4.2  Data for Statistical Analysis

This statistical analysis was conducted for 10 compounds selected to consider a range of
detection frequencies in indoor air, outdoor air, and sub-slab soil vapor samples collected at the
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Site. The selected compounds include petroleum hydrocarbons (BTEX [m,p-xylene was
evaluated separately from o-xylene], and naphthalene), chlorinated hydrocarbons (1,2-DCA,
carbon tetrachloride, and PCE) and a trihalomethane (chloroform). Seven of these compounds
were detected at the Site at concentrations that exceed indoor air risk-based screening levels
(toluene, m,p-xylene, and o-xylene were not detected in indoor air at concentrations exceeding
risk-based screening levels). Four of these constituents (naphthalene, chloroform, benzene, and
PCE) had the highest detection frequency in sub-slab soil vapor for these COCs at the Site.
Statistical evaluation of these 10 compounds is a representative sub-set to evaluate the potential
vapor intrusion pathway at the Site.

The data sets used in the analysis met the following criteria:

» Analytical results for both air and sub-slab soil vapor samples collected from October
2010 through December 2012.

¢ Samples where sub-slab soil vapor and indoor air data were collected on consecutive
days (typically, sub-slab soil vapor samples were collected following the completion of
the 24-hour indoor air sampling event).

e For a given property and sample date, the maximum detected concentrations for (i)
indoor air, (ii) garage air, (iif) outdoor air, and (iv) soil vapor were uséd in the statistical
analysis.

An analysis was conducted for each of the 10 representative COCs identified above. Table B-11
contains the analytical data used in the analyses and Table B-12 contains summary statistics
(sample size, detection frequency, minimum and maximum concentration) by COC for each
variable. Note that high detection frequencies for these compounds are reported for indoor air
(99% - 100%), garage air (95% to 100%), and outdoor air (74% to 100%). However, lower
detection frequencies were observed for the sub-slab soil vapor results. To limit the impact of
non-detect sub-slab soil vapor results on the statistical analysis, the data sets for the multiple
lincar regression analysis was limited to those with detected sub-slab soil vapor concentrations.
However, for several of the compounds with low sub-slab soil vapor detection frequencies (i.e.,
1,2-DCA, benzene, carbon tetrachloride, ethylbenzene, m,p-xylene, and o-xylene), the complete
data set was used in the statistical analysis. If a constituent was not detected in any of the
samples for a specific medium on a given sample date, the minimum analytical reporting limit
was used in the analysis. The observed trends discussed below persisted for both the full and
detect only data sets, therefore, non-detect data handling options did not impact the overall
conclusions of the analysis.
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4.3 Multiple Linear Regression Results

For each compound, a multiple linear regression was performed on the log-transformed data sets.
Attachment A contains the correlation plots for the log-transformed data sets for each
compound. The top row of these figures show the correlation plots of indoor air concentrations
to (i) garage air concentrations, (ii) outdoor air concentrations, and (iii) sub-slab soil vapor
concentrations. These data were statistically evaluated to calculate coefficient estimates which
characterize the linear relationship between the paired concentrations (e.g., if increases in
outdoor air concentrations result in an increase in indoor air concentrations).

Table B-13 shows the multiple linear regression results. The coefficient estimates for 1 (garage
air to indoor air) and B (outdoor air to indoor air) were statistically significant indicating that the
indoor air concentrations are related to the garage and outdoor "air concentrations’. The
magnitude of the coefficient estimate indicates the relative contribution to indoor air
concentrations from the different explanatory variables. For example, for carbon tetrachloride,
the outdoor air coefficient was higher than that for garage air; which indicates that carbon
tetrachloride detected in indoor air was better explained by the outdoor air than by the garage air
concentrations. Conversely, 1,2-DCA has a higher coefficient for garage air and no significant
correlation for ouidoor air, which indicates that 1,2-DCA detected in indoor air was better
explained by the garage concentrations than by the outdoor air concentrations.

Hypothesis tests for the contribution different sources have in indoor air indicated that
contributions from sub-slab soil vapor concentrations (Bs;) are not statistically different from
zero. In other words, sub-slab soil vapor concentrations do not explain the variability in indoor
air concentrations for any of the representative COCs, which suggests that there is no association
between the two variables. Also note that VOCs frequently detected in indoor air, were
infrequently detected or not detected in sub-slab soil vapor samples. Overall, there is not a
correlation between sub-slab soil vapor concentrations and the resultant indoor air concentration.
As a result, the data cannot be used to calculate an empirical vapor intrusion attenuation factor.

The amount of variability (R in indoor air concentrations explained by garage, outdoor air and
soil vapor concentrations ranged from 23% (1,2-DCA) to 79% (carbon tetrachloride) (Table
B-13). The regressions for benzene, carbon tetrachloride, ethylbenzene, m,p-xylene, and o-
xylene showed the highest R* values, from 53% to 79%. Therefore, a majority (i.e., at least

53%) of the variability of indoor air concentrations for these compounds is explained by the
garage air and outdoor air concentrations. The regressions performed for the remaining five
compounds included in the multiple linear regression analysis (1,2-DCA, chloroform,
naphthalene, PCE, and toluene) ranged from 23% to 40%; which suggests that indoor sources
have a larger effect on the variability of indoor air concentrations for these constituents.

* Note that the outdoor alr to garage air coefficient estimate for 1,2-DCA is not statistically significant.
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Finally, model selection methods were used to evaluate the appropriateness of the selected linear
regression model. Because the soil vapor variables were not statistically significant, the data
were re-fit using a reduced model which excludes the soil gas term (ie., indoor air
concentrations were modeled as a function of garage and outdoor air only or Y = fy + 1 X; +
B2X; + €). In order to evaluate the effect of the removal of this variable, a statistical test (an F-
test) was conducted to compare the multiple linear regression analysis results using the full and
reduced models.

Table B-14 provides a summary of the full and reduced model fits and the results of the F-test
for the comparison of the two models. The regression coefficients and R? values for the reduced
‘models are almost identical to those of the full model. Additionally, the results of the F-tests
indicate that the reduced model (ie., excluding sub-slab soil vapor concentrations as an
explanatory variable) provide the same fit as the full model. This provides further evidence that
the indoor air concentrations are not correlated to soil vapor concentrations.

The results of this statistical evaluation indicate that the data cannot be used to calculate an
empirical vapor intrusion attenuation factor, because there is no statistically significant
relationship between the sub-slab soil vapor and indoor air concentrations.

44  SUMMARY

The results of this multiple-lines-of-evidence evaluation of the vapor intrusion pathway at the
former Kast property indicate:

¢ Indoor air and outdoor air concentrations of VOCs detected at the properties evaluated
are indistinguishable from background and within the typical ranges of background
concentrations reported in the literature.

¢ The multiple linear regression analyses show that the variability in indoor air
concentrations are correlated with the garage air and outdoor air concentrations, but are
not correlated with the sub-slab soil vapor concentrations.

e The presence of indoor sources of VOCs likely contributes to the variability in indoor
air concentrations detected at the Site.

e The regressions for benzene, carbon tetrachloride, ethylbenzene, m/p-xylene, and o-
xylene showed the highest correlation values indicating that a large proportion of the
variability in indoor air concentrations for those constituents can be explained by garage
and outdoor air concentrations. However, regressions for 1,2-DCA, chloroform, :
naphthalene, PCE, and toluene showed lowest correlation values, and, therefore, weaker
linear relationships with garage and outdoor air concentrations; which suggests that the
variability in indoor air concentrations is predominantly due to indoor sources.
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* Evaluation of the reduced model further supports the conclusion that mdoor air
concentrations are not correlated with sub-slab soil vapor concentrations.

* An empirical vapor intrusion attenuation factor cannot be calculated for this site,
because indoor air concentrations are reflective of background concentrations and there
is no statistically significant relationship between the sub-slab soil vapor and indoor air
concentrations.
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Table B-1
Indoor Air Sample Locations Through December 31, 2012
Former Kast Property

Carson, California

Address Sample Date
24401 MARBELLA AVE |[3/28/2012 ‘
24402 NEPTUNE AVE  |10/3/2012

24402 PANAMA AVE  [12/20/2012

24402 RAVENNA AVE  |12/8/2010 |5/24/2012
24403 NEPTUNE AVE  |11/8/2012

24405 MARBELLA AVE |[3/21/2012

24406 MARBELLA AVE |[3/8/2012

24406 NEPTUNE AVE  [11/12/2010 |1/25/2012
24406 PANAMA AVE  |8/15/2012

24409 NEPTUNE AVE  |5/3/2012

24410 PANAMA AVE  |7/18/2012

24411 MARBELLA AVE |4/26/2012

24411 PANAMA AVE  [12/13/2012

24413 NEPTUNE AVE  |10/10/2012

24413 RAVENNA AVE  |9/19/2012

24416 NEPTUNE AVE  |7/12/2012

24416 PANAMA AVE  |5/17/2012

24419 NEPTUNE AVE  |8/2/2012

24419 RAVENNA AVE  |6/14/2012

24420 PANAMA AVE  |12/6/2012

24422 MARBELLA AVE |7/11/2012

24422 NEPTUNE AVE  [1/19/2011

24422 RAVENNA AVE  [12/19/2012

24423 MARBELLA AVE [6/20/2012

24423 NEPTUNE AVE  {10/11/2012

24423 RAVENNA AVE  [10/25/2012

24426 MARBELLA AVE |2/23/2012

24426 NEPTUNE AVE  |10/29/2010

24426 PANAMA AVE  [12/5/2012

24427 MARBELLA AVE |4/5/2012

24429 NEPTUNE AVE  |1/13/2011

24430 PANAMA AVE  |11/29/2012

24432 MARBELLA AVE [3/15/2012

24433 MARBELLA AVE |3/1/2012

24436 PANAMA AVE  |6/27/2012

24502 MARBELLA AVE |5/3/2012

24502 RAVENNA AVE  |10/6/2010 |7/25/2012
24503 MARBELLA AVE |3/29/2012

24503 NEPTUNE AVE  |4/12/2012

24503 PANAMA AVE  |8/9/2012

24503 RAVENNA AVE  |11/7/2012

24506 MARBELLA AVE |3/14/2012

24508 NEPTUNE AVE  [1/27/2011
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Table B-1
Indoor Air Sample Locations Through December 31, 2012
‘Former Kast Property
Carson, California

Address Sample Date
24508 PANAMA AVE  |4/25/2012
24509 NEPTUNE AVE  |7/5/2012
24509 RAVENNA AVE  |4/11/2012
24512 MARBELLA AVE |1/19/2012
24512 PANAMA AVE  [11/14/2012
24513 NEPTUNE AVE  |8/1/2012
24513 RAVENNA AVE  |5/24/2012
24516 MARBELLA AVE |5/23/2012
24517 MARBELLA AVE |3/23/2012
24518 RAVENNA AVE  |7/11/2012
24519 NEPTUNE AVE  |6/28/2012
24522 MARBELLA AVE |4/19/2012
24522 NEPTUNE AVE  |4/4/2012
24522 RAVENNA AVE  |8/22/2012
24523 MARBELLA AVE |4/26/2012
24523 NEPTUNE AVE  |10/3/2012
24523 RAVENNA AVE  |8/23/2010 |3/24/2011
24526 MARBELLA AVE |4/18/2012
24528 NEPTUNE AVE  |3/7/2012
24529 NEPTUNE AVE  [3/1/2012
24529 PANAMA AVE  |5/16/2012
24529 RAVENNA AVE  |8/17/2011
24532 MARBELLA AVE |4/4/2012
24532 PANAMA AVE  |5/9/2012
24532 RAVENNA AVE  |11/15/2012
24533 PANAMA AVE  |9/19/2012
24533 RAVENNA AVE  |9/26/2012
24602 MARBELLA AVE ]5/31/2012
24602 NEPTUNE AVE  |3/3/2011 |6/28/2012
24602 RAVENNA AVE  |10/4/2012
24603 MARBELLA AVE |1/14/2010 |10/14/2010
24603 PANAMA AVE  |10/18/2012
24603 RAVENNA AVE  {5/31/2012
24606 MARBELLA AVE |1/12/2012
24608 NEPTUNE AVE  |5/17/2012
24608 PANAMA AVE  |a/5/2012
24608 RAVENNA AVE  {5/16/2012
24609 NEPTUNE AVE  |{12/9/2010
24609 PANAMA AVE  |2/17/2011
24609 RAVENNA AVE  |9/20/2012
24612 MARBELLA AVE |5/9/2012
24612 NEPTUNE AVE  {3/10/2011
24612 RAVENNA AVE  |10/31/2012
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, Table B-1
indoor Air Sample Locations Through December 31, 2012
Former Kast Property
Carson, California

|Address Sample Date
24613 MARBELLA AVE [10/10/2012
24613 NEPTUNE AVE  |5/10/2012
24613 PANAMA AVE  [2/9/2011  |9/12/2012
24613 RAVENNA AVE  |5/19/2011
24616 MARBELLA AVE [3/17/2011
24617 MARBELLA AVE |5/2/2012
24618 NEPTUNE AVE  [1/26/2011 |7/26/2012
24618 PANAMA AVE  |4/18/2012
24619 NEPTUNE AVE - |7/12/2012
24619 PANAMA AVE  |2/10/2011 |12/7/2011
24622 MARBELLA AVE |11/15/2012
24622 NEPTUNE AVE  [3/29/2012
24623 MARBELLA-AVE |1/27/2011
24623 NEPTUNE AVE  [3/30/2011
24627 MARBELLA AVE [5/10/2012 _
24628 MARBELLA AVE {6/22/2011 |10/26/2011
24629 NEPTUNE AVE  |2/2/2011
24702 PANAMA AVE  |2/23/2011
24703 MARBELLA AVE |4/19/2012
24707 MARBELLA AVE |9/6/2012
24708 PANAMA AVE  18/15/2012
24709 NEPTUNE AVE  |8/9/2012
24709 PANAMA AVE  |3/7/2012
24710 MARBELLA AVE |5/2/2012
24712 PANAMA AVE  * [2/24/2011
24712 RAVENNA AVE  |6/9/2011
24715 NEPTUNE AVE  |2/17/2011
24716 MARBELLA AVE |5/23/2012
24716 RAVENNA AVE  |2/29/2012
24717 MARBELLA AVE |7/25/2012
24718 NEPTUNE AVE  |2/23/2012
24718 PANAMA AVE  |10/17/2012
24719 NEPTUNE AVE  }7/18/2012
24719 PANAMA AVE  |9/27/2012
24719 RAVENNA AVE  |11/28/2012
24722 MARBELLA AVE |6/6/2012
24722 NEPTUNE AVE  |4/12/2012
24722 PANAMA AVE ~ |4/25/2012
24722 RAVENNA AVE  |11/8/2012
24723 MARBELLA AVE |6/20/2012
24723 RAVENNA AVE  [11/7/2012
24725 NEPTUNE AVE  |6/21/2012
24726 MARBELLA AVE |12/13/2012
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Table B-1

Former Kast Property
Carson, California

‘Indoor Air Sample Locations Through December 31, 2012

Address Sample Date
24726 RAVENNA AVE 12/19/2012
24728 PANAMA AVE 11/1/2012
24729 NEPTUNE AVE 10/18/2012
24729 RAVENNA AVE 8/23/2012
124732 NEPTUNE AVE 3/9/2011
24732 PANAMA AVE 16/13/2012
24732 RAVENNA AVE 6/21/2012
24733 MARBELLA AVE |6/7/2012
24733 RAVENNA AVE 7/26/2012
24735 NEPTUNE AVE 11/14/2012
24737 MARBELLA AVE [12/6/2012
24738 NEPTUNE AVE  |2/22/2012
24738 PANAMA AVE 9/6/2012
24739 NEPTUNE AVE 9/20/2012
24739 PANAMA AVE 10/25/2012
24739 RAVENNA AVE 3/2/2011
24741 MARBELLA AVE |6/14/2012
24744 MARBELLA AVE |3/14/2012
24748 RAVENNA AVE 9/13/2012
24749 RAVENNA AVE 12/16/2010
24752 RAVENNA AVE 7/19/2012
24809 NEPTUNE AVE 7/19/2012
24809 PANAMA AVE 3/23/2012
24812 PANAMA AVE 12/5/2012
24813 PANAMA AVE 8/22/2012
24815 NEPTUNE AVE  {3/28/2012
24818 PANAMA AVE 6/7/2012
24819 PANAMA AVE 4/20/2011
24828 PANAMA AVE 9/12/2012
24832 PANAMA AVE 9/27/2012
24833 PANAMA AVE 11/28/2012
24904 NEPTUNE AVE 9/13/2012
24912 NEPTUNE AVE 3/15/2012
305 244TH ST 10/17/2012
317 244TH ST 3/23/2011
331 244TH ST 8/29/2012
337 244TH ST 11/11/2010
341 244TH ST 8/1/2012
345 249TH ST 11/1/2012
347 244TH ST 12/20/2012
348 248TH ST 8/25/2010 |1/12/2011
348 249TH ST 8/16/2012
351 244TH ST 10/22/2010
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Table B-1
Indoor Air Sample Locations Through December 31, 2012
Former Kast Property
Carson, California

Address Sample Date
352 249TH ST 2/9/2011
353 249TH ST 2/3/2011
1354 248TH ST 6/13/2012
357 244TH ST 11/29/2012
357 249TH ST 8/2/2012
358 249TH ST 3/8/2012
360 248TH ST 7/5/2012
361 244TH ST 11/11/2010
367 249TH ST 10/24/2012
368 249TH ST 8/8/2012
373 249TH ST 4/11/2012
374 248TH ST 10/4/2012
377 244TH ST 6/27/2012
377 249TH ST 8/23/2012
378 249TH ST 5/11/2011 |2/23/2012
383 249TH ST 6/6/2012
402 249TH ST 3/21/2012
412 249TH ST 9/26/2012
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Table -2
SubsSlab Soll Vapor Results
Former Kest Properly
Carson, Callfornia

2-Butsnone
Cuygan{ Carbon [Meti! Etbyl Tewachloro Carbion
Analyte|  Ouygan Argan Dioxlde Acetane | Mphthalene | Ethanot Ketone) | chigroform | Benzene sthans Frean 12 Toluena Methane Disulfide | lsapropanol
Units]  MOL% HIOL % MoL% UG/M3 UG/ia3 UG/a UG/M3 UG/M3 UG/ UG/M3 UG/ LG/M3 MOL% UG/va UG/MA
Frequency of Datection| — 100.008% 100.00% 91.75% 56.435% 46548 23.39% 21500 15.80% 3.35% 5,575 B.40% 7.50% 5.40% £.49%
Sample ID Address Sampla Date | Sample Tima | Locaton
M24301SVH _[24401 MARBELLA AVE [2010-07-29 [09:17 House: o 008 25 <5 15 4 <58 <36 ira <58 <43 <0.00073 <36 <11
M24401 SVG 24401 MARBELLA AVE |2010-07-20 _[10:15 Garage 20 0085 34 <62 i 39 <57 59 <78 <58 <43 < D.00023 <36 <11
1244015V |34401 MARBELLA AVE |2010-07-29 _[10:52 Back 21 0076 il <72 <10 g « 6.7 P <82 <68 <51 < 000027 =42 <13
M23401SVH_ |24903 MARBELLA AVE {2012.0330 14148 House E 0.085 2L 0651,b <6 1 <4 <36 17 <4 5.4 < 000016 <10 <3
M244018V0_ [24401 MARBELLA AVE [2012:03-29 [15:03 Back 21 015 a0 D451, b <5, <3 <37 <24 <5 5.5 <29 < BICD1S <9.5 <75
M244015VG__[29401 MARBELLA AVE |2013.03-79 | 15204 Garage 0 11 3 95110 <6, <8.7 <4 <16 <55 <al <31 < 000016 <13 <81
24301 MARBELLAAVE [201203:09 [15:14 Garage 20 11 ) 131b <5, <57 42 <28 o =al <31 < 006016 <10 <B.A
24102 NEPTUNE AVE 20100701 | 12:05 House ) .48 110 <33 15 16 <57 €37 <78 <54 4 <0.00623 <38 <
N224025vB 402 MEPTUNE AVE  [201007-01 [14:47 Back Ee) <0057 5 231 8.6 <33 < <38 <76 <55 14 <0.00022 <35 <
lszwzsve 3402 NEPTUNE AVE__|2000-07-01 | 15131 Garaga 0 023 30 <23 10 E¥) <5, 51 <78 <57 <43 <0.00023 <35 <
H224025VE 02 NEPTUNE AVE |2012-10-04[15:08 Back 20 046 <33 <07 <1l <17 <& <A5 <35 <7 <53 <0.00028 <18 <
N244025VH 1402 WEPTUNE AVE _[2012+10-04 |d5113 Housa 0 085 <28 <0.59 <9 <14 < <38 <81 <53 €45 <0.00029 <15 <12
N244D25NG__|24402 NEPTUNE AVE |201210-04_ 16203 Garage 0 052 <26 27.b <93 <14 <5 <23 <B4 <51 <45 <D.00028 <15 <1z
N244025V50 24402 NEPTUNE AVE |2012-10°04 | 16:03 Garagn 20 054 <33 <0.61 <93 <14 <5 <39 <2 <61 <, <B.00a25 <15 <12
P234025YB  [34402 PANAMAAVE [2010-1i-16 |03:8 Back 13 <0028 48 LiLb <84 <3, <55 <35 <75 <5, <a. < 8,007 <38 <11
Pi24025VG  [20402 PAMAMAAYE |2010-1016 |09:36 Garage 2L <0082 15 073 b <84 <3. €55 <38 <78 <5, <4 <0,00022 <35 <1l
[PLidGzsvi__ |30402 PAMARAAVE [010.31-18 [10:18 Hause 13 045 1€ <0,39 <5 <3, <58 <34 <81 %5 <. <0.00024 <37 <1Z
P24400SYH 20402 PANAMAAVE  [201212:21 |07 House i 2.4 <19 S5Lb =93 <1 <6 <33 <dd <5, <4.6 <0.00025 <15 <11
P244025vS  |T4402 PANANA AVE |ap1212-21 |lows |arage 2 0.21 <2 L1Lb <9 <11 <58 <35 <81 <5.9 <hS < 0.00024 <15 <12
P2A4075VE __|24902 PANAMARYE |201%12221 |10:34 Back 18 0088 <2 2110, <3 =14 <53 <38 <81 <55 <35 < 0,00029 <15 <12
244025V |24402 RAVEANA AVE  |2009-10-02 |15:3a Brck 18 21 17 <29 <B7 <34 240 <37 <7.8 <57 <M <0.00023 <db =11
R234025VF _ [24402 RAVENNA AVE |1000-1002 |16:44 Front 18 1E 3y <a <8 <35 <38 <33 <al 58 <45 % 0.00024 <37 1700 E
[244025VE 20407 RAVENHA AVE_[2010-12:09 10314 Back a0 12 15 05Skb <8O <35 17 <33 <§ <59 <45 <D,00024 <37 <1z
[R2A4025WF_ [24402 RAVENNA AVE 20101308 |11:50 Front 20 11 <13 0441 b <87 <34 <58 <37 <78 <57 <34 <0.00023 <38 <1
RIA025VFs  [24402 RAVENNA AVE  [2010-13.03 (1159 Front 205 LLL <17 €13 <17 <17 17 <17 <17 25 3 <015 <17 =34
R24402511  [244D7 RAVENNA AVE  [2010-13-13 |13t Houze ) 048 52 15b <84 [ <55 <36 <76 <85 4.z f.000z21 <15 <1l
R244025¥B___|24402 RAVENMA AVE |2012.0525 0955 Back T 099 <20 <038 <53 <54 16 <25 <56 <41 <30 < 000017 <10 10
R244025VBD (24402 RAVENNA AVE  [2012-08.25 0355 Back 21 11 <20 <033 <62 £0.8 16 518 <5.8 <41 <3 4000017 <10 <82
24402597 |24402 RAVENMA AVE |2012.05-25 [10:28 Frant 0 18 <18 <03 <57 <83 12 <24 <51 <37 <2E < 0.00015 €94 <74
F241025%H__ |34402 RAVEHNAAYE [2012.05-25 | 10i54 House 2 0.62 a 03211 11 <85 <33 <26 <55 <4 <3 < 0,00018 <10 <79
N244035VF 124403 NEFTURE AVE | 20100625 [05:26 Frant 18 ] 33 <23 i <34 7.1 <37 <73 <58 <44 <0.00023 <36 <10
H204035VH_ |24403 NEPTUNEAVE |20i005-25 |10:04 [House 2 0.085 Ed =240 16 46 <58 <id <d <58 <45 < 0,00024 25 <12
N204035VD_ |24403 NEPTUNE ANE_12010-06-25 |12 Bk 0 0.006 38 <220l 13 ) <55 <36 < A7 <56 <42 < 000023 <35 <10
H2A2035VH __[24403 NEPTUNE AVE 20120109 [09:98 House 21 019 <28 13)b <28 <14 <57 <as <79 <58 <42 < 0.00023 <19 <11
Hz44035vB  |24203 HEPTUNE AVE  |2012:11.0  [10:18 Back 22 023 <328 <0.59 <3 <14 <58 <3.8 <Bl <59 <5 <0.00024 <18 <12
N264035VDD  [24403 NEPTUNEAVE |2010-11.05 |10:18 Back 21 022 <78 FEI) <88 <14 <57 <37 <78 <58 <dd <0.00023 <13 <11
NALAOISVE_ [2A403 NEPTUNG AVE [2012.13.00 |10:31 |Frant 19 15 <28 <0.58 <38 <14 <57 <37 <78 <58 <44 < 0,00023 <14 <1
M24405SVF 124405 MARBELLA AVE [2010-1110 _[12:38 Front 21 <0.025 ] 05111 =93 <36 <6 <39 <83 <51 <16 <0.00025 <3k 1
WM24405SVH 24405 MARBELLA AVE [2010-11-10_|14:10 Hause 2 003 21 04315 <83 <35 <5.7 E 120 <58 <a4 <0.00034 <36 <12
M22905 SVF__| 24405 MARBELLA AVE |2032.63-22 15,21 Front oy 009 22 DATL b <63 <99 <41 <3.7 <57 <4z <3l <0.0a037 <1d i1
[M23405 5VIT | 20405 MARBELLA AVE {20203 |ls:z7 Hause 2 0.1 €17 631 b <55 <8 <38 <33 15 38 <28 <0,00015 <81 <7
[M244055VB 20406 MARBELLA AVE |2010-03-17 |oBisa. Back 18 12 75 13Lb <B3 38 <58 <38 <8 <58 <45 <0.00024 <37 <12
LRAG0BSVE 24408 MARBELLA AVE |2010< 03123 Garage 70 <0.03 ) 161D i} 53 5.7 <37 =758 <58 < <0.00023 <35 <1f
M244065V50 [24406 MARBELLA AVE |20 EXER) [Gamge n <0023 140 L7Lb 0 1 <57 <37 <73 <58 <44 <0.00023 <38 <11
b1204065VH_ [24406 MARRELLA AVE [201008-17 [10.22 House. ie 11 Fi) 143,b <8B3 <34 <57 7 <78 <58 <34 <D.00933 <38 <11
M2A40GSVG 29406 MARBELA AVE_|2012.03-09 |15:13 Garage =21 a7t <19 1815 <61 <05 4 <26 <55 <4 <a <0.00031 <10 <73
M244065VH 24406 MARBEWLA AVE |2013:03-08 |15:40 House 21 084 <19 1445 <632 <9,7 <4 <15 5.6 < <31 <0.0021 <10 PRy
M2A4DGSVE__ 24406 MARBELLA AVE [201203-08 |16:07 Back 21 1 a7 151,05 1 <BE <34 <24 <5 <37 =] <D.00021 <23 ]
M2A400SVED |24406 MARELLA AVE |2013-05-00 _|16:07 Back 20 13 <19 164 b <8 <53 <33 <25 <54 <38 <3 <0.00027 <38 <78
M244065%H __[24406 NEPTUNE AVE  [201004-20 _13:45 House 21 [ 16 <82 27k <34 <57 <37 <78 <58 <34 <D.00023 7 <1l
[249065%F  |24406 NEPTUNE AVE 20100428 [1ai31 Front 21 0045 22 <51 33b 44 <55 <38 <82 <6 <A.5 < 000024 <id <12
N233065WFD_|24406 NEFTUNE AVE 20100429 1431 Frant 21 0,087 ) £74 1200, b 2:0 <5E <38 <82 <6 [ < DOPORE T 200
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Table B-2 .
Sub-Slab Sof Yapor fesults
Farmer Kast Proparty
Carsen, Callfornin

2-Dutanone
xygen/ Carban (Wethyl Ethyl Tetrachioro- Carhon
Analyte]  Duygen Argon Dioxide Atstone | Naphtholens | Ethanol Katone) § Chloroform | Benzene sthana Freen 12 Taluene MWathane Disulfide
Unital—_Tol% MOL% MOL% /M3 UG/3 Ug/m3 UG/M3. UG/M3 UG/M3 Ug/3 ua/Ma UG/M3 MOLT UG/M3 UG/i3
Frauency of Datection| 300,00% 100008 9179% 56.43% [ 23,30% 22,500 158%% |  sosw 5,579 [ 5405 7.50% 540% 5.35%
Samgle 1D Address Sample Dste | Sampls Time [Location
N249065VE 24406 NEPTUNEAVE  [201004-38 |15:22 Back 21 <0024 (5} B0} 25b <36 42 7.6 <32 <b 5.4 <0.000M4 <38 <12
N2440B5VH 24406 NEFTUNE AVE  |2010-2332 _J1108 Houge: 2L 0zl <11 071,b <86 <34 <5.8 <36 <78 <57 <43 < 0,00023 <36 <11
N244DBEVE 24405 WEPTUNE AVE |201011-12 |12:32 - Back 3 [TE] <14 673l b <11 <43 <7 <15 <98 <71 <54 <0.0003% <45 <14
24406 NEFTUNE AVE |2010-11-12 |12r22 Back 217 <07 <21 <16 <2l <zl <21 <21 <21 23 22 <02 <21 <z
23206 NEPTUNE AVE 20120126 |11102 House 22 D17 a0 071l b €5 <35 <339 <26 <55 <4 <3 B.00617 <10 <78
24406 NEFTUNE AVE |2012.01-26 [11:44 [Garage 23 .08 3 <021 15 <1z <51 <33 <7 <51 <38 D0o0Z1 <13 <10
24406 WEPTUNE AVE [2012-00-26 11159 Back 22 0,087 [T <032 <52 <57 <& <25 <55 < EEXY 800017 <10 <81
20406 HEPTUNE AVE | 20130136 _[11:59 Hark L6 <017 U F <1l <18y <18y <1EU <10 <180 EE) <180 <017U <180 <360
2306 PANAMA AVE 1200908717 |1L:d7 Back 02 4. <32 a7 51 3 <&l <87 <64 <43 < 000028 <4 <13
F244065VE-D [24406 PANAMA AVE  |2005-88-17 |1k 0.2 3B 61 <59 a1 < <42 <8 <65 <5 <0.000%8 <d1 <13
244065V [33406 PANAVA AVE  |2008.09-17 | 074 130 <29 <87 17 <5. <37 <73 <57 <4.3 < 0,00023 <35 70
F244065V 24406 PANAMAANE _|2010-07-21 22 25 <5 <&B 78 <5. <45 <78 <57 [T <0.00023 <36 <1f
PI3S08SVH_ {24406 PAMAMAANE |2010-07-71 07 18 ) [ <34 B4 <&7 <79 5.8 <4k < 000023 a5 1
244055V 24906 PANAMA AVE  [2011.02-34 0 14 38 <0.32 <35 .8 <55 <36 <77 <55 <41 < 00003 235 <11
244065V [24106 PANAMAAVE | 2011-02-14 21 1 <1t <034 <43 <35 <58 <38 <8 10 <45 <0.00024 <37 <12
[F244065¥H 24406 PAMAMA AVE 01 6 19 12 <13 EETY) <6 9.3 <34 <25 <54 49 <3 <0.00016 <94 <78
24705 PANANA AVE 5 20 235 [E] 2.21,b 420 <10 <d3 <28 <59 <43 6.6 <0.00018 <11 74
24406 PANAMA AVE (20120816 |15:48 Back 18 28 23 idLb i <53 <38 <25 <5 <39 <3 <0,00016 <98 <78
24406 PANAMA AVE — [2012-08-16|15:48 Back E] 28 2 L5ib <6 <83 <38 <25 <54 <39 <3 <0.00018 <98 <78
24408 NEPTUNE AVE|2016-07-16 0308 Gatage 20 o7 41 <6 18 ) 5.6 <36 <78 <57 <83 <0.00023 <36 =1L
24408 NERTUNE AVE  |2010-07-16 ~ [10:08 Back 13 036 34 <64 14 5 <5.9 <35 <82 <b <48 <0.00024 57 =12
21405 NEPTUNE 2010.07-16_|10:03 ask 14 036 50 <64 iy 17 <55 <38 <82 <8 <45 < 0.60024 <33 <32
24408 NEPTUNE AVE |20120504 [09:58 House 21 <0016 36 274D 15 <53 <38 <15 <54 <39 <3 <0.00015 =58 =78
24106 HEPTUNE AVE_|20130504 | 1005 [Garage il 061 <38 08 b 558 X <38 25 <5k <38 <29 =0.A0016 <06 <76
24409 NERTUNE AVE  [2012.05-04  |10:08 [Garage 211 0565 <171t <073Y <i7u <17u 417y <17U <17U 22 <17y <0160 <170 <351
24409 NEPTUNE AVE  [012-05-04 [10:138 Back 20 075 <18 D58),b <58 <88 <36 <24 <5 <37 <& <0.00015 <33 <73
25409 NEFTUNE AVE PR} Back 20 0773 <160 <0.69 U <150 <16 U 17 <164 <1EU 17 <150 <BasU <15l <320
PRAA105VH __ [24410 PANAMA AVE  [201007-30 |14:06 Hause 0 1 1Bh <52 <a8 <34 <57 <37 <79 <58 4. <0.00023 <38 <11
[P244105v8  [24410 PANAMA AVE [2010.07-30|10:58 Hack 1 L1 18h <64 <91 <35 <53 <39 <BA <8 4. < 0,00024 <38 <12
P244105%G  |20410 PANAMA AVE  [2010-07-30 }i5w2 Garage 15 1a 0D <62 17 <3.4 557 <a7 <79 <58 <4 <D.00023 <38 <iLl
P219105WG5_|24410 PANAMA AVE _|2010-07-30 | 15002 Garage 20z 123 <17 <14 <17 <17 <17 <17 10 22 <1 <D 16 <17 <35
PRAI0SVH  [24410 PANAMA AVE  [2012-07.19  |DDis2 House 20 089 <18 <3PF <61 <95 <4 <%5 <55 LT <31 < 0.00016 =10 <8
PRAALOSVG (24410 PANAMAAVE  [2012-07-19  [09:is3 Garaga 17 27 =20 <31PF <62 298 <4 <16 <58 <hl <41 <0.00017 <10 582
P24AL0SVGD_|24410 PAHAMAAVE |2012.07-19 |08153 [Garage i 29 <10 <3.1PF <62 <08 <% <28 <55 <41 <31 <0.00017 <10 <83
PI44105V0  |34410 PANAMAAVE |201207-19 {1025 Back 1 18 <18 <28PF <58 <88 42 <24 <51 <&7 <ig <0.08015 <93 <74
WRE411SYH (24410 MARBELLA AVE [3010.0513 |13:36 House a1 0.0t4 44 2.2l 23 11 <58 <38 19 <54 <45 <0.00024 5.1 27
M2AA1ISVE 24411 MARDELLA AVE [200009-13 |14:15 |Front 2L <0025 [ ) 2 65 <62 <A <85 <62 <47 <0.00025 &5 <12
M 29211 5¥52 [24411 MARBELLAAVE [20110203 [13:41 Back2 21 <D ] 25h <85 235 <58 X <8 <55 38 <0.00024 <37 <12
1244 115VF {24411 MAREELLA AWE [2012.04-27  [13:58 Front 2t <0.02 2 L4)b <59 <83 =38 <25 <53 <33 <2d <0000 <97 <hT
M244115VFD {24411 MARBELLA AVE (20120027 |13:58 Front F <002 <ia CELlLb <58 <52 <38 <35 453 <38 <24 <0002 <87 E¥x
M234115VB1[2441L MARBELLA AVE [2012.04-27 |14i24 Dack 2 20 0041 2L Zib 455 <B5 <345 <23 <5 <36 <28 <D.8003 <ol <72
P244118vH [2MLLPANAMA AVE  [2010-0708 [o3En Itouse 17 27 56 <230 [ 5 <5 53,7 <78 <57 < < DD 66 <11
244115V6 ML1PANAMA AVE_ [2010-0706 | 10124 Goragn 19 19 16 27,05 <88 <34 <5, a1 iZ] <58 196 <0.06023 <36 <1l
FRAA11SVE. ML1 PANAMAAVE  [2010-0706 |11:08 Rark 19 12 2L s23q <88 <34 <5, <37 %5 <58 <44 000023 <36 <11
PRA3T1SVH LT PANAMAAVE _ |2012-12-19 | 1007 Fovsa 1 56 <7 1,5 <84 <13 <5, <36 <78 <55 <42 <0.00027 <1t <11
PZI41ISVE. 14 L1 PANAKIA AYE 20125214 [10:3 Back 17 i3 =28 1640 <83 <15 " <B <4 <84 <61 <47 <D00035 <15 <1z
P2A41LSVBD  [24411 PANAMAAYE  [9012.3-34 |10:23 Back 18 3.1 <328 1105 <88 < <38 CEY] <8 <59 6.5 < 000024 <15 <12
FTMIISVE  |24411 PANAMAAVE |2012-13.14 |10:50 Garage 20 53 <27 19.,h <85 <13 <55 <35 & <56 ] <G.00623 < <1t
M244135%H (24913 NEPTUNE AVE  [2010-11:01 09,20 House 19 25 i) <14 1T <35 <58 <38 <81 <59 <45 <0,00024 <37 <12
N24a13svHD  [20413 NEPTURE AVE 20101101 [a9:20 lisuse 19 35 15 <14 <% <35 <53 <38 <8.L €5.9 <43 <0,00034 <37 <1z
M244135vF 24413 NEPTUNE AVE Front 20 018 120 <14 <9 <35 <58 <38 <81 <59 15 2000027 iz <1z
N244135v8 24013 HEFTUNEAVE 70104001 [1D;34 Dack 20 0.89 <11 <14 EFy <35 <58 <39 <82 <5 <45 <0.00024 <34 <12
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