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192660, Petitiorier may b:e_qonta_c_tcd at'the following mailing address; telephione nunber, and

3 ?;i'er_nail address:

%]
<

[

Pursuant to Water Code-seotion.l-”332-(_), Health and ‘Safety Code section 25269.40, and

California Code of Regulations, title 23, sections 2050 ef seq. and 2814.6, BlackRock Realty

« -.Ad\;isors,-lnc.-(“Pe’titioner”) :h:ercby petitions the State Water Resources Control Board (“State

|/ Board”) for review of the failure o act by the California Regional Water Quality Control Board

1 for;th_eng_s: Angeles Region ("‘Regi__onaliBoard"’-)'. Petitioner submﬁtad arequest on March 18;

1 Tf}rcat' Underground -Storagt_: Ianlc_'Case-Closure Policy (the “Po’lic_y”_).. The Regional Board has
1 not addressed the technical merits of Pétitioner’s request fiof has the Regionsl Board provided a

‘staternent of reasons for its failute to grant that request.! Because clean-up efforts over the past

| ?entii:c;)mﬁent, the Regional Board®s failure grant Petitioner’s request contravenes the Policy as
| well as State Board Resolution No; 92-49. Accordingly, Petitioner submits this Petition for
|| review of the Regional Board’s improper failure to act.

Jl1. CONTACT INFORMATION FOR PETITIONER, THE ADDRESS OF THE SITE, |

AND THE NAMES AND ADDRESSES OF THE OWNERS OF ADJACENT
" -PROPERTIES:

Petitioner’s address is 4400 MacArthur Boulevard, Sutte 700, Newport Beach, California

Leland Nakaoka
‘BlackRock Realty Advisors, Inc,
4400 MacArthiir Boulevard, Suite 700

Newport Beach, CA 92660

Phorie; 213-613-3805
Email: Leland Nakaoka@blackrock.com-

111 As'discussed in the Memorandum of Points and Authorities, Petitioner met with thé Regional

|| Board-on May 15, 2014, to discuss the closure request. The Regional Board did not respond to

| the technical analysis that justifies Site closure, rather it insisted that Petitionet conduct

I

|| investigations of previously closed portions of the PoftLA site and install new wells that are

unnecessary in light of all of the available information. The: Regional Board reasoned that the

-|| Policy does niot apply because the former refinery site has remaining free product and the

1| Regional Board has never closed a refinery site with free product, notwithstanding that the site
1| overlies brackish (very high TDS) water and is near the harbor area on the seaward side of where
| 'water is-injected to protect regional groundwater from saltwater intrusion. :

| Petition for Review-
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|| With a-copy to:

Byron P. Gee
Nogsaman LLP

7778, Figuerod Street
34th Floor -
Los Angeles, CA-90017.

Phone: (213) 612-7800
Enail: bgee@nossaman.com

‘The site: is located in an industtial area at 300 Westimiont Dnve San Pedro, California: (the ;

; “Slte”) and borders the Harbor Freeway to the Southwest of the Site. The adJ agent propetty-

Rancho LPG _ 7 ,
2110 Geffey Street, Los Angeles, CA

City Park
S01 Westmont, San Pedro, CA

Defense Fuel Sipport Point
3171 North Gaffey 3S1:rc‘et, San Pedro, CA

2. SPECIFIC INACTION OF THE REGIONAL BOARD THAT THE STATE

BOARD IS REQUESTED TO REVIEW:

‘I section 13267 Order a_nc_l_ Cleanup and ;Abatcment Order 8_5-1:7 _(“-CAO. 85-17"), The Rc;gl_onal
{1 Board has not issued an order or resolution in response to Petitioner’s request, \In fact, the:
| Regional Board hias niot provided an explanation as to -WhyPetiti_Qner’:s;c'lOSure request and its

supporti'ng ’I?echnicaereport are insufficient. Duting the May 15,2014 meeting between

. -:techmcal merits sup_portmgiPetmoner s:request for closure. Instead, the Reglona_l Board stated

! that it had insufficient information to evaluate the Site, asked: that Petijtizone_r feihVeSfi‘gate;partsi of |

H|Petition forReview .. . . . .
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1s stable and immobilé. The Regional Board made these requésts even though it has approved
| ?_th‘ose: plans to investigate, characterize, remediate, and monitor the Site and has-overseen the
Il iimplementation of the plens, including an estimated $_40-millibn'rcmcdiation-pro‘gram,-oyer:the:
| past 25 plus years. Accordingly, Petitioner submits this Petition for review of the Regional

: Board’s failure to adt-'to_thé State Board,

3. DATEON WHICH THE REGIONAL BOARD REFUSED TO ACT:

: Petitioner’s representatives m‘et:m.th the 'Reg'lonal B oard-to discuss the request for clostire on
:‘?May 15,2014, Howevet, during that meeting, the: Reglonal Board did -not.address Petitioner’s

: E_re;quest for closure or the Techtiical Report.

4. ATFULL AND:COMPLETE STATEMENT OF THE REASONS THE FAILURE

TO ACT WAS. INAPPROPRIATE OR IMPROPER:

As more-fully set forth in Petitioner’s Memorandum of Points and Authorities below, iri

' '_ E’_éf’ailing to respond to PéﬁtiOner’-s-request for Site closure, the Reg:ionaIBtE)ard"s failure to act was

] Spcmﬁoally, the Site shoul_d: be olosed because;lt-_falls w1.thm; th_e-ty_p_es o:f sites ‘Lhat-are-subj.ect 10

| the Policy, and the Site meets the etiteria for closure set forth in the Policy.

The Regional Board has not pointed to any deficiencies in the Technical Report

underlying Petitioner’s request %or_ closure. Instead, the Regional Board has failed to grant
Petitioner’-érec[ué'sﬁt :bfa_sed on the pretext that it lacks information, In partieular, the Regionél‘

| | Board requests (1) further soil investigation on the southern portion of thje:f_p_rmer Western Fuel
Oil site  (the former “Hiuka” parcel, on what is niow 301 and 401 Westmiont Drive, a-property

|| advised by Petitioner and owned by the same pension fund as the 300 Westmont Drive property); |

{|Betition for Review.
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13

14 : product removal, upkeep, and installation of new wells, ongoing monthly well pumping

3 | expenses, and legal 'fees. If the Site is not closed, Petitioner’s monthly expenses will be

16 ||

1'18:
19
20

21 i}
+ 7 f| expenses. Because of the ongoing investigation.and cleanup requirements; tenants have sought

234 | additional assurances and required further erivironmental investigation. Such requests deglay

2 ﬁocjc_up_ancy of the buildings on the Site and increase the Petitioner’s costs. Additionally, the open f:

2
26

27 |
28 |

E { (2) further characterization to determine if detection of dissolved diesel range material originated. :
zr'f_romz thc-ffee:prpduct plume; (3) additional wells to examine whether upgradient and cross- :
t1.gradient control has been establis.hed and investigate whether the plutne is moving dowas.
| gradient, off of the Site; and (4) further itivestigation as to fhc'bcn_eﬁ'cial.ﬁseg.of the rg_roundwafe_r
{below the Site and futther ini\rtestigafi'on and groundwater monitering wells Site-wide. As more
| :ﬁllly explained in the below 'Memorandum. of Pbiht;szand- Authorities, the 'Regi(_)‘nal Board’ s

|1 requests for additional information are unsubstantiated and the information sought is ifrclévant fo

;,P'etitioncf’s_'reque_st for closure, The Site has been fully characterized and there is nio evidence

AL gos Y ANt B W R

|| that additional data are needed to deterniine whether the Site poses alow threat to hymar health,
10

IS, THEMANNER IN WHICH THE PETITIONER IS AGGRIEVED:
12 |

17 |
|-approximately $20,000. Petitioner also typically pays an additional $3,000 to $4,000 per month

1 'for-regula’tory:OVefSight-of the Site. These estimates ate based oni Petitioner’ s monthly (_:o_s_ts-"fc_)rz-

1fcase impairs the Petitione:r’s ability to finance and/or sell the property should Petitioner wish to

|1 Petition for Review

11285974 4 e

safety, and the envitonment. Thus, the Regional Board’s failure to grant Site closure is improper:

The Regional Board’s refusal to grant Petitioner’s request will resiilt in ongoing

'5 approximately $8,000 per month for envitorimental consultant fees, $4,000 per nonth for well

The Regional Board’s refusal to grant Site closure will also catise Petitioner to incur other |

do soin the future.

L a——




10 |
11 §f
. | attached Exhibits was mailed to-the Regional Board v1a FedEx Overnight mail on June 12, 2014.

13

14

25 ;'le:tter dat_cd June 1:1', 2_014. A copy of the June 11,2014 l'gtter is attached herelo as-Ethbl_t14 and

26;5

1}is incorporated herein by reference as if fully set forth herein, Petitioner was not able to make
27 || formal arguments to the Regional Board in support of its request for closure becanse the
28 || |

S - KT N SR N

15
1 6--5.;?
17
18
19}
20 §§ r:eference ag if fully set _forth herein. The Technical R;e_port- was prepared by. SCS Englneers'(wiﬂl
& "c‘e‘rtaIn anaIysié perforrr.if;d' by Aqui-Ver) and contains detgiled Ii'nfdrmati'on supportirig
22 ¢
23
24

|6  THESPECIFIC ACTION THE PETITIONER REQUESTS:

furth’e'r action determination for the Site, 1nclud1ng CAQ 85-17.:

H7. STATEMENT OF POINTS AND AUTHORITIES IN SUPPORT OF LEGAL.

: :_ 8. ZSTATEMENT THA’I‘ THE PETITION HAS BEEN SENT TO THE

THE PETITIONER

'5 There are 1o dlschargers other than Petitioner.

9. STATEMENT THAT THE ISSUES RAISED IN TI-IE PETITIQN WERE

Petition for Rev1ew

A true-and correct copy of this Petition and Memorandum of Points ahd-Authoritiés with
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22 |
23
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27
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28 |

Regional Board did not hold a public hearing nor has the Regional Board provided a forinal
statement as to why it has not -gra.ﬁt_ed Petitioner’s request.

i[10.  REQUEST FOR A HEARING BEFORE. THE STATE BOARD:

|1 that Petitioner may present testimony to support this Petition, including (1) oral argument onthe
{{1egal and policy issues raised by this Petition, and (2) factual and technical information through

10 fithn'a' testirn_o_ny- of Petitioner’s c_onsult_ing experts, i:nchiding SCS Engineers.
11} |

DATED: June 12, 2014 " Respectiully Submitted,

NOSSAMANLLP

Attorneys for Petitioner- o
BLACKROCK REALTY ADVISORS, INC.

| [ Petition for Revisw .
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| Petition for Review

MEMORANDUM OF POINTS AND AUTHORITIES

{l1.  INTRODUCTION

BlackRock Realty Advisors, Inc. (“Petitioner”) petitions the. State Water Resoirces.

{| Control Board (“State Board”) pursuant to Water Code section 13320, Health and Safet'y:(:)bde

-éreView.of the failure to act by the California Regional Water Quiality Control Board for the Los
ifAngeles Region (“Regional'Board’_’). Petitioner secks review of the Regiqr_lal Board’s failure'to
grant Petitiorier’s request in its March 18, 2014 letter to fhefRegi_o_nal Board for closure of or _n_(j:

| further action on-the PortLA Site at 300 Westmont Drive, San Pedro, California (Site ID

| (the “Policy™) and State Board Resolution No. 92-49, To:date, the Regional Board has not
addressed the technical merits of Petitioner’s request nor has the Re:giOnal'iBfo.ardproivideid- a |

statement of reasons for its failure to grant that request;

Instead, the Regional Board has failed to act underthe gnise that it requites more

{inforimation even though the Regional Board has. approve_d the plansto invesfigate,.characterizc,- :
remediate; and monitor the Site and has overseen the implementation of those plans, including an

| estimated $40 million remediation progran, over the past 25 plus years, Moreover, the Reglonal

1| Board has gianted soil closure for the Site, including the former Hiuka parcel, and concluded that |

'{| no futther action is requited for the vast majority of the Site to the south and west of the small .,

|| area of the northern tip of the Site that is ihg.subj ect of this Petition. The Regional Board’s

information reqiiests are unjustified and seek irrelevant infbrmat_ion-.-. Petitioner’s request for

| éc_Iosurq demonstrates that clean-up efforts over the past 25 plus years bave rendered the PortLA
| site & low threat to human health, saféty, and the ehvitdnfnént. Thus, the Regional Board’s
_;.failure to grant Petitioner’s request contravenes the Policy:as well as State Board R_esolutiio_n N_og. |
|192:49; and the State Board should grari closure.
112 FACTUAL BACKGROUND

A,  The PortLA-Sité

...... '

Petitioner is the penision fund real estate advisor for the current owner of the Site, Port LA |

11285974 4 e
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| Distribution Center, L.P., and the owner of'the site of the former Hiuka Parcel, Port LA

%ﬁ: Distrjibu_tio_n_(fen'ter I, L.P; The Site is one of the most significant Brownfield devélopments in
the Lt_,)é Angeles region and is now used to store and distribute products:brought in through the
|| Port of Los Angeles. The Site is located at 300 Westront Drive in San Pedro, The Site consists |

of most of the former Western Fuel oil property, which was used as a petroleum refinery and

then for terminal, stordge, and transfer operations by the priOrioWﬂer's and operators 'fr0m719:233 to

11990; s. (JE)zd._) 'Today, the proper-ty_ls_ part of the San Pedro Business Cente’;,. whichis a
| distribution complex for g‘do‘ds: franSported :thr:ough the Port of Lo'S-A'ngeles (Ibz"d ) The Sitc

1} remediation a:rxd devclppmcnt.of' the Site is now complete and the_ _Slte'itsian_ examplg_of a
successiul 'bro_wnﬁeld-project, perhaps the most significant and suceessfiil brownfield

:d_eve_lopment:inZSan Pedro.

' bxaclﬂsh ground_wate_r that contains a-h_l-gh; cancentratlon.of_tqt_al dissolvéd sohd_s,. (bid) The
groundwater is within or between the spheres of influence of the barrfer 'inj ection wells of the
| Dominguez Gap Barrier Project that are used to prevent 'salfw_ater incursion into the co'asta'l_plg.in '

R aquifers. (Ibid ) -DéVélbpment-of-thisi portidn of 'fhe-Basin is iml.lik'ely because-it is located

- E:_quajl_ity_ dueto _sal-t-watcr intrusion. (Ib:d.) In:fact,; the R_egm‘n'al Bo_al_'d’s Table.ofBjen;eﬁm:al

1} Uses of Inland Surfac;c Waters? indicates that the portion of th'e;-Basin:underl-yingithe-PortiSSo‘fi Los |

hereto as Exhlblt 6 and is mcorporated by reference asif fully set forth herem
Petition for Beview
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26
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11|
12 -::_.
i3 |
14
15
16 | .- The extensive remediation efforts have included air sparging and soil vapor extractions,
17
1§
19
2 | o

‘Y‘Ius_es. (Exhibit 6, at:p.2-30:) There are no plans to use the shallow groundwater beneath and
%;:dpwnkgradiejnt of the S_it_c in the foreseeable future due to the high TDS levels in'the
: _. groundwater. (Declaration of Daniel E. Johnson (“Johnson Decl.”), §3:) In the unlikely event '

: f:that; groundwater beneath or down— gradient of the Site? is developed; the treatment required

The Regional Board issued CAQ 85- 17, which directed that the extent of contarmnatlon

| at the -S-1te-be-exam1ned and-remediated consistent with plans approved by the Regional Board,

1| Since the Regional Board issued CAO 85-17, approximately $40 million has been spent.on Site-

fiw‘1de remediation over apprommately 253yc_a'rs.4 (Eﬂﬁbit 2, 4t p.. 1 )' As early as 1996, an

8 rigk in the future.” (Id. atp. 17.) Due to these eﬁf‘orts, ;today-only a minor fr_actlon of the

original hydrocarbon plume remainis below the Site, (/d &t p. 1.)

011 treatment and soil exeavanon ([bid)y These efforts removed: approxunately 12, 000 000
pounds of petroleum hydrocarbons from the Site: (Ibid.): Approximately 40,000, 000: add1t10na1

pounds of contaminated soil were removed durmg the construction of the ex1st1ng facilities.-

| gevc_ral wells has_ Qccurrcd_. (Id. atp, 2.) Further assessments of the site have 1ncl-uded

1 evaluations of soil vapor: and human health risk; cone petietration testing, rapid optical scanning,

3.The contarmination beneath the Sife is immobile and thus no down-gradient 1mpacts would: be

{lexpected.

27 4 4 A summary of some of the investigations that have been conducted since the. Regional Board
" 1} issued CAQ 85-17 are detailed on pages 15 to'17 of the Technical Repott (Exhibit 2).

28

' soil vapor extraction systeni. (Id. atp, 73.)

5 The geology of the shallow water-bearing Zone was chat‘actemzed during the 1nsta11at10n of the

Peﬂh onfor Revmw
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‘assessmients of the possible migration of constituents of concern, and ongoing removal of free

[ product from the wells, (i, at pp. 1-2.)

Becanse the extensive remediation efforts were effective, the Regional Board also found,

‘on July 30, 2001, that “*all proViSi'onsi of the Cleanupand.Abiatcment Order No. 85-17 have been |

achicved. (Ibid.) Addli;on_ally, iri 2008, the Otfce of Environmental Health Hazard_Ass_essmcrit_
(“OEHHA") dccepted a soil vapor investigation and a vapor intrusion rigk assessment for the

|| Site: (7. atpp. 5, @)

_; %techmcal consultant, SCS Engmeers hias concluded that 1o practlcably recoverable free product |
remains at the: Site and on-Site and Offj-SltC groundwater contamination has been contained and. |
: ;:'stal!)il.iz'e'd. (/d. at pp. 5, 63.) These efforts meet and are consistent with ptior investigation;
-rcmedia;ion, and closure requirements. (. at p.- 1) In light of these conclusions and'years.of

: ;:stu'dy, Petitioner has determined that the requirements for closure as set forth in the Policy have

- 'been.satisﬁe_d:-

C. _ Overview of the Low-Threat Underground Storage Tank Case Closure Policy 5
The State Board adOpted the P.olicy'in:B_oatd Resolution Ne. 2012-0016, Whiéh became |

1| low-threat petro_leum under_ground storage tank (“UST’.’) S1_tes_-. _(P-ohcy, at p. 2._) The purpose of
the Policy is to increase UST cleanup efficiency, (Ib_ia’f.)j While the Policy specifically addres_ses _
5 USTs, its application is not limited solely to UST sites. Specifically, the Policy provides that: |

{6 A detailed summary of these efforts is located on pages 1910 29 of the Technical Report
| (Exhibit 2), .

Pe’flﬂon for me e S i e s
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“While this policy does not specifically address other petroleum release

scenarios such s pipelines or above ground storage tanks, if 2 particular
site'with -a different: petroleum release scenario exhibits attributes similar
to those which this policy addresses, the criteria for closure evaluation of

these non-UST s1tes should be sumlar to those in this policy.”

The _Po_hcy esta‘blx‘shes general criteria to. gwide regional boards and local agencies

9 'regardihg when gite closure- is warranted; but; flie Policy recognizes-that Sotue sites-may"p'ose-
'__:umque conditions and: may be: appropnately closed even if not-all cr1ter1a in the Pohcy are met..
;(Ibzd) The Policy provides general cntena as well as media-specific criteria for groundwater,

: _. pgtrole_um vapor-intrusion to indoor-air; arid direct contact and outdoor air expostire, ({d. atp.5) :
The media-specific criteria forgtoundwater build upon Board Resolution No. 92-49, Policies and
‘1| Prodedures for Investigation and ‘Cleanup and Ab:-atemen't-o'f;Di_s:charges Under Wate'r'(i‘o_db

| section 13304, and direct that water subject to an unauthorized release:

[Must] attéun elﬂiér background water ciﬁahty or ‘the best waler

“beneﬁmal use of the affected waler and not result in water- quahty
less than that prescribed in the water quality’ control plan for the.
basin within which the site is located.”

{ (Policy; at p. 5.) Resolution No; 92-49 does not require that the requisite level of water quality
|1 be met at the time of site closure; rather, it specifies ﬂlat-'qompliancefWith czl'ean'up goals 'r_hust

|} occur within a reasonable time.” (Rbs 3N0 92-49, at P 8)

] demonstrably increase the risk assoclated wn:h re31dua1 petroleui consutuents, cases that meet’
| f “the general and media-specific crlter_la descrlbed in this policy pose a low threat to hurian

I health, safety or the environment and are appropriate for closure . ., . (Policy, at P2

temphasis added.) Ifthe a_pphcable.r.egmnalrboard or tegulatory agency determines that 4 site

[ 7 The Environmental Protection Agency also has stated that reasonable restoration times may be
[taslong as scvera] decades. (55 FR 8732.) '

; *Pétiﬁiii‘i*férff&%@i' e
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|| meets the requirements in the Policy, then that agency or board skall notify responsible parties

and specified interested persons that the site is eligible for closure,

In sum, the Policy is a clear statement by the Statc Board that the remediation of TJST

sites (or sites with similar petroleum contamination) should be conducted in a cos -;effecfive;

1} the environment, Whether there is a nexus between further cleanup efforts and reducing 4 site’s

1| threat to human health, safety, and the environment until that threat is lowis the standard that.

I regional boéﬁds‘.are t6 use when determining whcther; closure of a site is warranted,

D.  TheRegional Bqard’;s:Explanafion_ for Its Failure to Grant Closure

:g_t'han_ 25 years since the Regional Board issued CAO 85 ?1:7_,;fh8-3Regio'na1' Board asserts that it.
H cainriot grant closise becatise it has insufficient fnformation about the, Sits. in pertioular, e

'ia Regional Board requcs_fs (1) further soil investigation on the s_ou‘rh‘cm portion of 'fhe_ formet- :
‘Western Fuel Oil site (the former “Hiuka” patcel, on what is now 301-and 401 Westmont Drive,
i property advised by Petitioner and owned by the same pension fund as the 3003-We'stmont Drive

| property); (2) further characterization-to determine if detection of dissolved diesel range material

41 cross-gradient control has been established and investigate whether the plume is moying down-|
| gradient, off of the Site; and (4) further investigation as to the beneficial uses of the groundwater

}} below the Site and further investigation and groundwater monitoring wells Site-wide.

The Regional Board substantiated its requests for information during the May 15

1| documents e attached hereto as Exhibit 3 and are incotporated herein by reference as if fully set |

- 1| forth herein, First, the Regional board requests further assessment of metal cottamination beIOW

| characterize the Site becaiise the groundwater plume is unstable as evidenced by increasing
:; concentrations of total petroleum hydrocarbons (“TPH”) in C10-C28 carbon range and in well

{IMW-24. (Exhibit 3, atp. 3,) Third, the Regional Board explains that recent data and the shallow

||PetitionforRewlewe oo oo
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groundwater flow direction indicate that the plume remaing mobile and contmues to'move off-

{1 Site, which indicates that. add1t1ona1 monitoring is required. ({4, atp, 3 ). Finally, the. Reégional

1nvest1gat10n-cowred only_ limited areas of'the Site and there is free produde present at the site, :
jHfurther Site-wide investigation is warranted. (fd. at p.2.). However, as dlscussed below, none of
l the information requested by the Regional Board is necessary or relevant the. Pet1t1oner s request
| for 8ite closure, ' |

{3, ARGUMENT

A, Standard of Review

|| for closure of the Site de novo. Water Code section 13320, subdivision (b), which generally
?EOVCI:IS-pétitionS to the State Board, pr:ovides that “[tThe evidence before the state board shall

j.dl_VISIQIl.’-’ (EmPhas-1s added.) Moreover:

The state board may ﬁnd that the actmn of the reglonal board or

boa:rd may direct that the approprlate action be taken by the
regional board, refer the matter to any othet state: agency having
jurisdiction, take the approprlate action itself; or take any
combination of those actions. In taking any such action, the state
board s vested with all the powers of the regional boards under
this division.

{l (1., ;subd. (e omphasis added)

| ;5 not been granted.by‘the pertinent reglonal board or locsl agency, but they believe that the

corrective action plan for the site was sufficiently implemented. (Health & Saf, Code, §

) 25296 40, subd. (a)(l), Cal, Code Regs., tit. 23; § 2814.8, subd. (a)) Health and Safety Code

secnon 25296.40. 31m11ar1y permits de nove réview by the:State Board and, ini response to a

The State Board should review the RegionaIBoard’js_fféilure to grant }P_ct_i't;ionerﬁ’s' request f

,:j12'85.97-4'_4' e R

g e em e iimmia e b

S
5t
5



12

14 Hin the: Policy, (3) the Site meels 'th'e Class 5 .cfiteri-a for groundwatér .(‘4):th‘e ‘Site satisties the

lgf

19

20 |

22 :
23 ;:= [ tanks,: “1f a partlcular site with a-different petroleum release scenario exhibits attributes s:mllar to |
24 | those which this policy addresses, the criteria for closure evaluation of these non-UST sites
55 should be similar to those in this policy.” (Policy, at p. 2.) ‘The petroleum release at the Site.

N I o T R N I S

26 |
27 |

28 ||
”:_33' The sections below address the questions listed in the Checklist for the Policy in turn.

10
11 kR

15 . ¢ :
16 1} contact-and outdoor:ajr t_:‘f.qa_0s1;11ve:.8 Even if the Site doe_s:no.t.mc:et all critcr:ia in the 'P:o3Iicy,- which {
17 lit does, the Site should sti!l be closed -b_ecause it is a low threat to human health, safety, andthe
|} environment,

with the State Board’s decision. .(Cal. Code Regs., tit. 23, § 2814.7, subd. (d)(1).) The State

Board may also take any other action that it deems appropriate. (/d., subd. (d)(5).)

Thus, in'reviewing Petitiorier’s Petition, the State Board is not tequired to defer to the

| findings.of the R;e'giona;lﬁBoard. Of course, here, the Regional Board made no'fbrrnal;ﬁnding,s to

Eé:WhiCh the State Board could defer because the Re’gidnal Board iSSued 1o decision in.respo'n_se to |

B. Closure of the-Site is- Warranted Pursuant to the Low- Threat Underground
Storage Tank Case Closure Policy

The Regional Board abused -1ts-dlscret1qn by failing to grant Pcﬁitioner’s request for
closure because (1) ;h’e’iSite qualifies for closure even though it is ‘4 non-UST site because the

Policy éﬁpli_es_ to‘réfciﬁlogous petroleum release scenarios, (2) the Site-satiéﬂes the general criteria

-2l '_

(i) The Site Qualifies for Closure Pursuant to the Policy
The Policy applies to: petroleum'release scenarios 'thaf involve non-USTs that impliicate.

' 235974 4 T it —
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| exhibits attributes consistent with pe;fr_ole_u_m UST releases and should be considered for closure

1| under the Policy.

This conclusion is consistent with Resolution No, 92-49, which lists several policies that

|| wastes, site characterizes, and wafer quality considerations . . . " (State Board Res. No, 92-49, at

| :p.- 8.) Since the.Reglonal- Board applies the Policy when rev1ew1n'g'US'T- sites, it should apply-t’he

| (See also, In the Marter of UST Case Closure Pursuant to.He‘a‘Irh & S—aﬁ Code § 25296. l-(),-Qr’derj
: ;"_ wQ 20‘14-—005-4 App 1, atp. 1 [holding that closure was-warran'téd even though there was some-

(u) The Site Satisfies the General Criteria in the Pohcy

Fzr:v;, the unauthorlzc.d- release is:located within the service area _o'f a.pubhc water system, |

- {I(Exhibit 2, at p. 68,) The Site is in the Los Angeles Department of Water and Power’s service

Second, the unauthorized release consists only of petroleum. (/bid.y The cherﬁital

'ﬁ:composition of the relesse is consistent with the past uses of the Site as a petroloum refinéry and
- for terrainal, storage, and transfer'operations (Ibiz‘d ) The release consists of petroleum

_;:hydrocarbons and VOCS assoc:ated witli reﬁned petroleum products. (/bid.)

o The petroleurn reﬁnery ceased operations in 1948 and the petroleum storage operatmns ended in
11:1995, {Ibid.) All ;1nfrastructure of the Site related to the refinery and storage activities was
1 removed in 1997 priot to the Site’s redevelopment. (fbid.) There is no ongoing source of an

tunauthorized release.

Fourth, the free product has been removed-to:the maximum extent practicable. The Site

1 does contain limited fre¢ p'rd_ductLNAPL-in wells intwo _areas:a;t the Site. (fbid.) However, the

Petition for Re, A
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HINAPL has a-very low conductivity and velocity. (fbid.) Additionally, the plume and INAPL

are stable.and further recovery using conventional methods is unlikely to significantly recover

|| effectively conduct additional remediation. (/bid.) Because the LNAPL is considered to be

It stable and additional recovery is not practicable, Petitfi_pner. coricludes that free product has ;b_e_en

|{ removed to the maxirmum extent practicable from the Site. This conclusion is further

| site were susceptible to absorption and had low Voi_atiiity and solubility]; In the Maiter of the

W Petition of James Salvatore; Ordér WQ 2013-0109; at 8, 10 [holding that closite was wartanted

11 whete the concentration of petroleum constituents in the groundwater wete decreasing and the

|1 limited temaining hydrocarbons posed a low threat tohumai health and the environtent].)

 Fifth, a concaptual site model that assesses the nature, extent, and mobility of the release

: ‘has been developed. (4. t p. 69.) Petitioner previously submitted a Conceptual Site Model to
{I'the Regional Board. . (/h4d.) The Technical Report, attached hereto as Exhibit 3, updates the

W elemerits of that model:

Stxth, secondary source has been removed to the éxte‘ﬁt.pract_icablc. (Ibid.). During the

{l air sparging and soil yapor extraction; which removed approximately 1 2,000,000 pounds-of
: 75 5_'petrolemnihydrocarboh. | (fbid)) In addition, an estimat'édizo,()()() tons of contaminated soil were

1| rémoved from the Site, (Jbid.) Site attributes prevent additional secondary source removel,

5 || forwatd. (bid.)

Seventh, groundwat'er has been :teste‘d_l for methyl tert-butyl ether (MTBE) and the tesults

|} have been reported in accordance wiﬂi-Hcalth and Safety Code section 25296.15. (Jbid)) Since.

Petition for iW . . — e

| the remaining free product. (f6id.) Existing operations on the Site fuither constrain the 'a’bilitj( to |
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15

16

17 |Jas
18 |1 d
19 ||
20 |
21§
22 |

23

24
25
26 i

27

28 .uézuses orwater duality objectives for the petroleum hydrocarbon in groundwater to exceed, (fbid.) ;Ei

| April 2002, MTBE has not been detected at levels above the laboratory reporting limnit in-

- groundwater samples from the dissolyed phase plume. (/b ’d)

E:ghrh anuisance as defined: hy Water Code section 13050 d(:)es not exist at the Site..

comfortable enjoyment of life or property[;] (2) [a]ffects at the same time an entire -commmﬁty of}

| :ne;igh:borhood:, or any considerable number of persons, :alt_houghﬂle extent of the annoyance or

treatment or d1sposa1 of wastes.” (Water Code_, § 13030, subd.-(m):.) The tesidual contammatlon
1| beneath the Site does not constitute a muisance because the vapor intrusiqn‘ soil gas levels are

10
1
12
13

14 ié;qqntain_ments-in_the soil is low and will have no-significant risk of adversely affectingi human

-below-California Humari Health ScreeningLévéls and the grOundwater co'niamiﬂatfon meets the

| Contamination ;beneath- th;e;Sltg:‘ does not impair the use of the: groundwater, -and;_thcl@avgl‘ of'

[ health. Therefore, the Site does not constitute a nuisance:

Nmth  there are no-unique Site attnbu*tes or conditions that demonstrably increase the risk -

increase risk and the Site satisfies the general criteriain the P-_o_li'cy.

()  The Site Satisfics the 3Media-SpJecifi'c§Cri'tet:'ih'for Groundwatei

Significant evidence demp_ns_trates that both the free produc_t :a_ndithe. dissolved constituent '

‘plumes are stable, as mote fully explained in the Technical Report. (Exhibit 2; at p- 70.) Also,

éggroundwater-basm. ({bid)) Dueto its de-‘de_mg_nauon, that portion of the b_asu; has no beneficial :.

|| Petition for Review
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f%ile-fhere are beneficial uses for portions of the basin directly beneath the Site, the shallow
groundwater in that portion of the basin is r;qtifi current or-planned source of drinking water,

(See id. at p. ]50-; Johnson Debl.,ﬂ] 3.) That is because the grouﬂdw.ater.beneath the Site sits

;z'water' quahty-obje'ctlves will be acmeved'mthm areasonable time ﬁ:arne. The.dlssolved-phase

| 'contammant plume: helow the Site is less than 300 feet long. (Ibzd) The: lateral extent.of the

dissolved phase, and accurmulations in the wells are bounded or-can: be inferred and appear to be:
: -;r;m-arkably-stable.. (Id. at p, 3.) Modelm_gjde_monstrates-that the down-gradient extent of the

'. ;:rp'lmnc-\_;\rill not reach the nearest sensitive receptor, the Los Angeles Harbor, which is about1,300
3 éfe_et' from the Site and 800 feet from the plume boundary. (/4. at pp. 3, 70:) The élos_cstwat;ri |

fsupp'ly well is not potable, but is an industrial _serv_ic_e' supply, and is lecated more'than-l (00 feet ._

.......

70. ) And, the dlssolved concentration of benzene is less than 1; 000 pelL. ({d.atp.70)

: Additionally, free product has .be‘en-removed to the imaximum.ex'tent pracucable-, -as'described in '5

-the_d1ss_o_lvcd,plume. _(_Ib;d.) All of_' these c_haractcrls_tlcs:support the conclusion that the_ Site

| meets all Class 5 requirements.?

(iv)_ Fhe Slte Satlsﬁes the Medla—Speclﬁc Cl'ltﬂl'la for Petroleum Vapor

Exposure

The Site is-a low thieat for vapor intrusion to indoor air.1? Petitioner’s consultants, SCS

f‘ Engineers, investigated soil vapors at the Site as recently as 2008, ({d. at p: 2) Although SCS

i|9 Additionally, as explained here and in the Technical Report, the elean up goals for the Site, set

by the'Regional Board in 1998, have also been satisfied. (See, id. at p. 4-5.)

10 The Site:i is not. an actwe commerclal petroleum fueling: facility; therefore, the Polzcy exception ;

Pg’utmn for Revmw
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il even were such an:1_ntru_s1_on to oceur, an associated humian health risk is h1ghly unlikely, _(I;b'z'd;)
| OBHHA concurred and found that the investigation demonstrated that human health is protected. 1:

'_ (Id. atp. 71.) Moreover, the Site buildings are protectediby a meth‘ane-pretection systefn which,

| Regional Board is aware of OFHHA’$ ﬁndmgs;,_although-lt has not issued a fornial concurrence.. :
| Because the Regional Board has not made any indication that it disagrees with OEHHA’s f
‘5 findings, Petitioner concludes that the Site falls within category (b) for petroleum vapor intrusion
| to indoor air because the Sité-specific risk assessment demonstrates that humian health is

' Saﬁsfae-tmfily- protected.

(v} The Site Satisfies the Media—Speclﬁc Criteria for D:rect Contact and

'Outdgor Air Exposiire
The Site is'a low'ﬂlreat for direct co_n_tac_t and outdoor air exposure because the iimpact'ed' :

§ 5159011 has been removed from the Site, or'treated and reused during the: Site grading. (/bid.): Reuse |
gof treated soils-was approved by the Regmnal Board, (fhid.) Also, the health risk-based 7
' ;.Eevaluatl_on of the Site s6il found that residual levels do not pose a licalth-risk. (bid)) Bused an "
.:_ past soil evaluations, there has been Site closure for soil 4s evidenced by & number of closure

1 1etters. ({d. atpp, 2, 8, 17-19, ) As such, there is o slg'mﬁcant risk that the soil'on the Slte will

.(v.1)_ The Site Poses a Low’ Threat If Any, to Human Health, Safety, and
‘the: Enwromnent

ieven if the State Board ﬂnds-that the .Slte_ does- not meet all of the criteria, ¢losure is rst111

warranted because the Site poses a low threat to human. health, sal."ety, and the environment, ‘In

't fact, the Policy provides:

It is important to-emphasize that the criteria described in this ‘policy
do not attempt to describe the conditions at all low:thieat
petroleum UST sites in the State. The regulatory agency shall
issue a closure letter for a case that does not ineet these criteria if
the regulatory agency determmes the site to be low-threat based
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| (Policy, at p: 2, emphasis added.)

|[low threat, if any, to human health, safety; and the environment. The remediation of the

| petroleum contamination at the Site is more than sufficient given the Site’s future use for

C.  TheRegional Board’s Requests for Further Investigation and Monitoring are |

Unjustified and Seek Irrelevant Information
The Regional Board failed to address the technical merits of Petitioner’s request for

|| closure. nstead, the Régfqnal Board requests additional information from Petitioner.

|| justifioation for why additional informatior is needed to assess whether the Site should be closed

:ipu:réua'nt to the Policy and Resolution 92-49—that is because thete is none, Petitiotier has -

i'subs-tantiate:d its request for closure with extensive data and has fully charagterized _the.Si':tc,;

Because Petitioner has established that closure is warranted, the information the Regional Board

‘seeks fs simply irrelevant and would not assist with a determination of whether closure should be -

1 granted, Thus, the Regional Board's failure to grant closure is an abuse:of discretion and

‘cotifrary to the Policy.

| Petition forReview . .
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T arsenic “met [the] Regional Board’s soil screening otiteria . . o (. at;p. 2)) ;Further,-b;:qause;

:1.8 1the Site:was covered v’ﬁth aspha‘l’s and/or concrete, the Regional :Board-conc'luded that the health '
ol

20
21|
2.
23 §
24 |

26 -

()  There is No Evidence to Warrant Any Further Invesugatwn of the-
Former Hiuks Parcel.

First, the Regional Board claims that closure is not-warranted because it seeks additional

o ;information about p_o:tential metal contamination at the former Hiuka parccl 11 The Re‘gio’nal

y | r!efqlllr_ed‘to protect human health, safety, or the environtrient,

"Fhe Regional Bodrd granted soil closure for the Hiukasite in 2000, A copy of the

T anuary 7, 2000 closure letter from the Regional Board is attached hefetoja;s;Exhibit’ 5 and'is

0 ||incorporated herein by reference as if fully set forth herein, The Regional Board noted that soil

11 1 . : S : o .
- ijexcavation and removal was conducted in accordance with. the approved WOrkpla-n and

12 4
13 §
- jtadequate number of sampl'es' were taken and analyzed for PAHs, PCBs, metals, TRPH and VOCs.

" itand the soil contamination was adequately characierized.” (Ibid.; emphasisiadded.) The

p:l) Based sa_mples t_ak_cn on the foimet Hluk_a_ gite, the Re_gl_onal Board_ co_n_cludcd that “an

25,
F11 Note that while the site is located at 300 Westmont Drive, San Pedro, Cahforma the: addrcss
I T Hluka parcel is actually on the 301 and 401 Westmont Drive site called Poit DC
27 1 Phase L

1112 The: Reglonal Board'did not express any concerns about metal contamination in'its January 7,
28
|| thirteen years since that date,

2000 letter, nor has it raised any concerns about. metal contamination on this parcel durmg the:

. .';f.'tmnfor Revww e i
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{ihie parcel since 2000, Further; the Hiuka parcel is currently being used as part of a distribution

1} center -that- consists of biiildings with paved exterior parking areas — even if there were industrial:

1 activities occurring on Site (which there have been'none), contamination would not have

| contarinated soils may be in contact with groundwater or surface water; or an‘actual or potential

| effect on nearby surface water or-groundwater resources from contaminated soil or groundwater |

|| further corrective action. (See, Jn the.Matter of the Petition of Kelly Gate Associates, Order WQ |

112011-0010-UST, at 7-8 [thdingithat soil and groundwater were sufficiently charactetized:

5 notwithstanding the regional board’s contentions that: further sampling was _n_eeded for .

former Hiuka parcel should be reopened, this request for unnecessary data does not justify

1} denying Site closure unde the Policy.

(i)  The Plume Has Been Fully Char_ac__teri_zed

TPH C10-C28 in MW-20D ss evidence that the plume is expanding, (Exhibit 3, at p. 3.) Based
|t on-this claim, the Regional Board states that further groﬁndWatf:r characterization is necessary.
5 But, contrary 10 the Regional Board’s contention, these detections are not connected to file free
Efépmdum: at the Site and do not support the conclusion that the grotindwater plume if&uns‘tabl_e-o_rr

|| expanding, {(Exhibit 4, at pp. 5-7.)

|| Petition for Review.

Second, the Regional Board claims that the groundwater plume is unstable and poinfs to. ?
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2013 and January 2014, is not connected fo the free product because the contamlna.txon detected

The contamination in well MW-24 that was detected in May 20 12 December 2012, June:

.is not commensurate with the weathermg of the product that is found at the Site. (Declaration of

|| Robert Q;. Gutzler (“-GutzleriDecl.") 1 4; Exhibit 4 .atip. 9.) Infact, itis tEGonunendedr that-weﬂ |

conduit for future co.ntamm_auon._ : (Jbzd.) Also:, itis _u_nhkely that'de_tectl_ons_ since May 2;.012-_a;t

well MW-20D are from free prodﬁct' because:of the upward tiydraulic gradient and lack of

| dls_c_uss.ed above, the're'is no requirementthaf a site be free of fre_e product to obtain-clo.éu're. The _

o ?Poli-cy'recognizes that “[e]xperience has shown that residual contaminant mass usually remains

5-regardless of the level of additional effort and resources invested.” (Palicy, atp. 1, emphasis

added ) The. Regional Board has presentcd no evidence that Site.closurs: should noi be g;:anted

hydr.ocarbons that existed at the site were susceptible to absorption and -h'a'cl low volatility and
'so'IubilitY]' Inthe Matter-of the Peﬁn‘on.ofJames:Sai’vatOre, Order 'WQ 2013-0109, at 8, 10

j ‘groundWater'wer_e decreasing and the fimited remaining hydrocarbons posed alow threat to

| hur_n_an health.dndj the environment].)

|PetitionforReview ... S |
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(i)  Thereis No Evidence that Additional Wells are Required to. Assess the _

Plume

Third, the Regional Board asserts that additional onsite groundwater monitoring wells are a
| warranted 10 delineate the Site upgradient and cross-gradient of well MW-19R, (Bxhibit 3, at pi

[. 3.) The Regional B()ard also asserts that additional wells are needed fo assess the down- gfadient :

1l Additional wel'Is_' are unnecessary.and thiese requests do not provide a basis er- the Regional

|| Board’s failure to grant closure.

i (Exhlblt 2, at p. 145.) Therefore, it isillogical to require add_ltl_(_mal_:mqmtonng wells upgradient

| of the plume because there is no evidence that thé plume is spreading in that direction.

‘Moreover, there isno need for any additional monitoring wells down- gradient of the cxisting

pLu'me because there is no: evidence of off-site contaimination in'the northerly direction, dowa-

_ is not supported by evidence and is not in accordance with the requirements. of the Policy,

and Information About the Groundwater Basin Do Not Justify
_Denying Closure

Fourth, the Regional Board has ‘requested additional 1nvest1gatlon of the Site-WIde

5' characteristics as well as the uses of the groundwater below the Site. Neither request warrants a

demal of Site closure,

3 13 Fora detailed analysis in response to this Regional Board request, please se¢ Exhibit 4, ‘which
15 the Response to Comments on Site Closure Status prepared by SCS Engineers.

55 Deti 'on or Review

to the northeast portion of the Site].) Again, this assertion: that additional delineation is re‘quire_d

(iv) The Regional Board’s Requests for Additional Site-Wide Inveshgatlon

b g v e e e
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As explained in the Technical Report, groundwater below the Site'is of poor quality, and

J the groundwater justieast of the Site has been de-desigrated from :beneﬁcialzusies. :(:Ex}ﬁb:it: 2, at

i p-2.) The Siteis-also on the seaward side of the Dominguez Gap Barrier project, and is subject

; :"to salt-:water-intrusioh. (Ibid,) Thus, -elthough the water beneath the Site is subj ect to some

1| the Water Replenishment District that regulates the use of water in the basin does not plan to
[:allow the use of shallow groundWat:er beneath or down-gradient of the Site for any purpose in the |
foresecable fiitie. (Jfoh'n'soniDeclL 13) Addiﬁo:naily,3 the basin is an-adjudicated bases and'the

remediate-the groundwater given that there is ne antlc1pated use of this groundwater in the.

| foreseeable. future if ever.

1} the Site may pose a threat to human health safety, and the environment, The Reglonal Board

| cannot make requésts without a purpose; for. example the State: Board regulatlons governing:

{ USTs. provrde that a corrective acuon 18 any aet1v1ty necessary to. .. propose a cost-effective

plan to adequately pr‘o‘tect' human health --safe’t.y‘, and the envn.'onment ? (Cal Code Regs it 23,

,Sl.mpl_y miwar‘ranted and do not prowde a sound basis for;refusmgfrp:grant _cl;o:sure. (S’ee, :In_tjh'e W
: ;f-Marzer of the Petition of James Salvatore, Order WQ 2013-0109, at 7-9 [holding that closure was
appropriate whetre the regional board’s requests for additional data were unnecessary and “would
|| not change the coneptual site model for the Site, which in its cutrent condition is unlikelyto |

- liposea risk to human health, safety or the environment™].)

285974 4. i " 19
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|l4. .  CONCLUSION

For the foregoing reasons Petitioner respectfully requests that the State Board gtant

i{ Petitioner’s request for closure of and no further action on the Site, including CAQ 85-17.

Respectfully Submitted,
NOSSAMAN LLP

|| DATED: June 12, 2014

?y

Attorneys for Petitioner

BLACKROCK REALTY ADVISQRS; INC.

1285
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Exhibit 1:
| ::_Exhibi_t 2
| Exhibit 3:
| Exchibit 4:
| Exhibit 5:

{ Exhibit 6:

|| Petition for Review

LIST OF EXHIBITS

March 18, 2014 Letter to the Regional Board from BlackRock

'Hluka Slte

Table of Beneficial Uses of Inland Suiface Waters
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PROOF OF SERVICE:

The: undersigned declares:

I am employed in the County of San Francisco, State of CA. Tam overthe age of 18-and

am not a party-1o the within action; my business address is-¢/o Nossaman LLP,-50 California
Street, 34th Floor, San Francisco, CA 94111. : :

On June 12, 2014, 1 served the foregoing PETITION FOR REVIEW AND

MEMORANDUM OF POINTS AND AUTHORITIES IN SUPPORT THEREOF on parties 1o
the within action as follows; :

o

X

(By U.S. Mail) On the same date, at my said place of business, Copy enclosed iri a sealed
envelope, addressed as shown on the attached service list was placed for cotlection and
mailing following the usual business practice of my said employer. I am readily familiar
with my said employer's business practice for collection and processing of
correspondence for mailing with the United States Postal Service;.and, pursuent to that
practice, the cortespondence would be deposited with the United States Postal Service,
with postage thereon fully prepaid, on the same date:at San Francisco, State-of CA,

(By Facsimile) I served a true and correct copy by facsimile pursuant to C.C.P, 1013(e),
to the number(s) listed on the attached sheet. Said transmission was reported complete

and without error. A transmission report was properly issued by the transmitting
facsimile machine, which report states the time and date of sending and the telephone
nuniber of the sending facsimile machine, A copy of that transmission report is attached
hereto.

(By Overnight Service) I served a true and correct copy by oi{er_ni ght delivery: service for

 delivery on the next business day. Bach copy was enclosed in an envclope or package
designated by the express service carrier; deposited in a facility regularly nidintained by

the expross service carrier or delivered to a courier or driver authorized to receive
documents on its behalf; with delivery fees paid or provided for; addressed as shown on
the acecompanying service list.

(By Electronic:Service} By emailing true and corréet. capies to'the persons at the
clectronic notification address(es) shown.on the accompanying service list, The.
document(s) was/were served eleetronically and the transmission ‘was reported as
complele and without error.

Executed on June 12, 2014,

(STATE) Tdeclare under penalty of perjury under the laws of the State of CA that the

foregoing is true and correct.

(FEDERALY} [ declare-under penalty of perjury under the laws of the United States of
America that the foregoing is true and correct, '

287191 1



SERVICE LIST

State Water Resources Control Board
Underground Storage Tank Program
1001 "I" Street, I'5th Floor
Sacrameiito, CA 95814

ATTN: George Lockwood

Mr..Sam Unger

Executive Officer .

Regional Water Quality Control Board, Los Angeles Region
320 W. 4™ Street

Los Angeles, CA 90013

.Coﬁ%tesy Copy via amgil to:

Jeannette L, Bashaw, Legal Analyst:
State Water Resources Control Board.
Office of Chief Counsel

1001 "I* Street, 22nd Floor
Sacramento, CA 95814
jbashaw(@waterboards.ca.gov

287191 1
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ATTORNEYS AT LAW

MU NOSSAMAN w» | gz

Los Angelse, CA 90017 g S
T 213.612.7800 E
I 213.612.7801 :

Byron P, Gow
1:)213 612 7843

Refar to File #: 260888-D00%

Via E:-Mail and U.S, Mail

Mareh 18, 2014

Mr. Sam Unger

Exeeutive Officer

Regional Water Quality Conirol Board
Los Angelag Region

320 W, 4" Street

Los Angeles, CA 90013

Re:  BlackRoceld’s Request for PortLA Site Closure

Dear Mr. Unger:

BlackRock Realty Advisors, Inc. (“BlackRack”), as the pension fund real estate advisor for
PortLA, requests that the Regional Water Quality Control Board - Los Angeles Region (“Regional
Board™) close the PortL.A. site at 300 Westmont Dr., San Pedro, California (Slte D 2040069)(the
“Site”) under the Low Threat Underground Storage Tark Case Closure Policy (the “Policy™) standards
adopted by the State Water Resources Control Board on May 1, 2012, The petrolewm contamination at
the Site iy from priot élementary refining and petroleum terminal operations that ceased in 1993,
Extensive site wide remediation was completed in 2000 and the only remaining contaminant of
concern is contamination assoclated with petroleum product releases, To date, BlackRock and its
- predscessors have spent.tens of millions of dollars remediating the Site. Only a minor fraction of the
original hydrocarbon plume remaing beneath the Site. Fven though fhe contamination appears to have
originated from above ground storage tanks, the Policy should apply because it states:

“This policy is based in part upon the knowledge and experience gained from the last 25
years of investigating and remediating unauthorized releases of petroleum from USTs,
W}ule thlS p«::lmy does not specifically addvess other petroleuny release scenarios such

15 1 i above ground storage tarks, If' ¢ porticular site with g different

stroleym release seenurio exhibits atteibutes similar to those which this policy
addresses, the criteria for closure evaluation of these non-UST. sites should be similar
to-those in this poliey.” ' : '

Site closure under the Policy is appropriate because the Site has the characteristios of a former UST :
Brownfields gite and hag the following characteristios: P

A, The Site has been redeveloped into a Port Distribution Center;
B, The above ground storage tanks were removed nearly 17 years ago:

453635_1
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C. There are no other sources of new petroleum contaminstion releases on the Site
(other than the fuel tanks of employee/visitor cars and trucks parked at the Site);

D.  The remaining contamination beneath the Site is petrolewn hydrocarbons that
have the same natural attenuation characteristics ag UST petroleum releases; and

E.  The 8ite received closure for soil cotitamination, eliminating any potential
differences between above ground and below ground sioxaga tank
contamibation.

The Site has undergone a series of investigation and cleanup activities since the Regional Boaid issued
Order 85-17, nearly 30 years ago, The Site should be closed because the requitements of the Policy (as
well as the underlymg SWRCB Reésolution 92-49 and the Matthew Walker WQO that interpiets 92-49

tequirements) have been met, specifically;

(1} the local area i supplied potable water from the Los Angeles Depattment of
Water and Power,

(2)  the groundwater bensath the Site is of poor quality, has no beneficial use
and s not near a source of public drinking water supply;

(3)  the contaminants of concerr consist only-of petroleum products;

(4)  the source of petroleum release stopped over 17 years ugo when the
storage tanks ware removed and sscondary soirces (contaminated soils)
were removed when the Site was graded during the Brownfisld development
and the Site received closure as to the soil contamination;

(5) f}:rae product from the groundwater has been removed to the maximuim
extent practicable because;

() prior remediation activities eliminated primary and all other secondary
‘ sources of confamination;

()  the age of the remaining contamination (patticularly LNAPL and
benzene) reduces its propensity to tigrate;

(iii)  the remalning LNAPL s immobile and non-recoverable using a
varigty of standard cleanup techniques;

(iv)  the LNAPL free product, and dlssolved phase plumes have
demonstrated to be atienuating and will continue to naturally
attenuate without further remedial activities within a reasonable
timeframe; and -

(v)  removal of the remaining petroleum will have no benefit to human
" health or the environment and, the continued use of a vacuurm truek

4536351
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(6)

7

(8)

®

to extract petroleum from the groundwater increages truck emissions
that will add to air.contamination in the local ares.

BlackRock and its consultants have generated a conceptual site model that
was used to evaluate the petroleum contamination beneath the Site;

Secondary sources of petroleum contamination have been removed to the
extent practicable;

MTBE is not present at the Site and other oxygenated compounds have
been analyzed and do not exist in concettrations that is detrimental to
human health and the environment; and

The residual contamination beneath the Site daes not constitute a-
“nuisance,” as defined in California Water Code § 13050 because;

(y  the vapor intrusion soil gas levels are below screening CHHSL levels,

(iiy  the groundwater contamination meets the requirements of Section §
of the Groundwater Specific Criteria under the Policy and does rmt
Impair the use of groundwater, and

(1)  the level of contaminants in the soil Is low and will have no significant
risk of adversely affecting human health.

Based on the information summarized herein, and contained {n the attached Technical Report in
Support of Request for Closure by 3CS Engineers and updated Dissolved and LNAPL Plume Stability
Evaluation and Discussion of Cieanup Implications Report by Aqui-ver, Inc., the Site should be closed

under the Policy.

We would like to set up a mesting with the Regional Board to discuss this Site. . Please contaot
Dr. Robert Gutzler-at (858) 571-5500, Ext. 246, regarding the Regional Board's availability for a

meeting,

Sincer aly, ﬁ
By1 on Gee

co;  Chuck MeLatghlin (via 1.8, mail)
: Paul Cho (via 1.8, mail)
Gary Beckett (via e-mail)
Dr. Robert Gutzler (via e-mail)
Leland Nakaoda (via e-mail)

453635 1




EXHIBIT 2



Technical Report in Support of
Request for Closure

Port LA Distribution Center
(CAQ 85-17, SLIC No. 352,
Site ID 2040069)

300 Westmont Drive
San Pedro, California 90733

Presented fo:
Mr. Paul K. Che
California Regional Water Quality Control Baard
Les Angeles Region
320 West 40 Sreet, Sulte 200
Los Angeles, Callifarnia Y0013

Prepared for
Mr, Leland Nakasoka
BlackRocl
4400 MacArthur Boulevard, Sulte 700
Newport Beach, Califernia 92660

Prasented by:
5CS Engineers
8799 Balboa Avenue, Suite 290
San Diego, Califernia 92123
(858) 571-5500

Mareh 18, 2014
Project Mumber: 01205525.08

Qffiges Mationwide
www.sesenginesrs,com
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March 18, 2014
Project Numben 01205525. 02

Mr, Paul K. Cho

California Regional Water Quality Control Board
Los Angeles Reglon

320 West 4™ Street, Suite 200

Los Angeles, California' 90013

co:  Mr. Leland Nakaoka
BlackRock
4400 MacArthur Boulevard, Suite 700
. Newport Beach, California 92660

Subject: Technical Report in Support of Cage Closure (Report)

Kite: Fort LA Distribution Center (San Pedro Business Center)
306 Westmont Drive
San Pedro, Califoraia 90733
CAQ No, 85-17; Site Cleanup Program No‘ 352 (Release Case)

Dear Mr., Cho, . |
8CS Engineers (8C8) is pleased to present this Report on behalf of BlackRock (Client).

This Report demonstrates that releases of petroleum hydrocarbons at the Site have been
sufficiently mitigated to be protective of human health and the beneficial uses of water resources.
The Site data not only moet and are consistent with prior investigation and remediation
directives, but the Site data meet the criteria of the State Water Resource Control Board’s Low
Threat Closure Poliey, as discussed in this Report. On the basis of meeting these criteria, SCY
requests, on behalf of our Client, that the Regional Water Quality Control Board issue a “no
further action letter” and close the Release Case nssociated with the above-referenced CAQ.

If we can be of further asaistance, or if you have any questions, pleasé contact one of the
undersigned at (858) 571-5500.

Sincerely,

Robert Q Gutzler, PhD, PLy3

Senior Project E’mfgsamna ‘ mﬁm
$C5 ENGINEERS

Technical Repﬂ.i‘.f": §Tte Closure B 7 March 2014
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1.0 EXECUTIVE SUMMARY

8CS Engineers (SCS) is pleased to present this Report o behalf of BlackRock (Client),

This Report provides technical support to establish that the petroleum hydrocarbons at the Site
have been sufticlently mitigated to be protective of human health and the environment, including
the beneficial uses of groundwater resources. The Site data not only meet and ate consistent with
prior investigation, remediation directives, and clostire 1equnements but the Bite data meet the
eriteria of the State Water Resources Control Board’s (SWRCB)J Low Threat Closure Policy
(Policy), 48 discussed in this Report. On the basis of meeting thesc criteria, 8CS requests, on
behalf of its Client, that the Los Angeles Regional Water Quality Control Board (RWQCB) issue
g *no further action” letter for the Site and close all orders and directives associated with the $ite
including, but not limited to, Cleanup and Abatement Order 85-17 (CAO 85-17),

1.1 BACKGROUND

Port LA Distribution Center (8ite) is located at 300 Westmont Drive in the notthern portion of
San Pedro, within the Clty of Los Angeles, California. The Site is part of the San Pedro Business
Center, a 1.8-million-square-foot warchousing and distribution complex thai services hundreds
of millions of dollars of goods that flow through the Port of Los Angeles. The remediation and
subsequent recdevelopment of the Site is one of the most notable early success stories of
brownflelds redevelopment in Los Angeles.

The Site has been extensively studied and remediated over the nearly 30 years since the RWQCB
issued CAD 85-17, and only a minor fraction of the original hydrocarbon plume remains beneath
the Site, An estimated $40 million Site-wide remediation program was implemanted from

May 1998 to October 2000, via'air sparging and soil vapor extraction (AS/8VE), soil tréatment,
and soil excavation for off-Site disposal. That pr opram removed an estimated 12, 000 000 pounds
of petroleum hydrocarbons; additionally, an estimated 40,000,000 pounds

(approximately 350,000 cubic feet) of contaminated soil were removed from the site during
construétion of the Distitbution Center.

The Sile ocoupies most of the former Western Fuel Oil (WFO) property where petroleum
refinery, then terminal, storagé, and transfer oper ations, were conducted from 1923 to 1995, In
the late 1990s, the Site was purchased by a finm specializing in brownlields redevelopment, and
as discussed above; the Site was exténsively remediated and then successfully redeveloped as a
commerclal distribution facility. Current facilities at the Site include two large warchouse
buildings, a central truck parking area, and access roads around the perimeter of the Site. With
~ the exception of very limited argas of irtgated lfmdscapmg around the perimeter of the new
“development, the entive area suirounding the buildings at the Sité has beeh covered with concrete
pavement, limiting surface water infiltration, and on<Site sources of groundwater recharge,

During the long history of remediation efforts at the Site, a namber of ¢onsultants have
performed subsurface investigations and remedial aétions, Documented work began in 1985 in
response 1o CAO 85-17 and has continued since, including the Site-wide remediation work
leading to a “no further action” letter for soil al the Site.
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In addition to the groundwater remediation described above, groundwater assessment and
remediation inchuded installation and monitoring of wellg before and after Site rcci(*ve[opment,
along with removal of free product from several wells since 2002. Recent assessnients in
response to RWQCB requirements have included evaluation of soil vapor and hurman health risk,
possible intetmediate and deeper water-bgaring zone (WBZ) impacts, extensive investigations of
the Site using cone penetration testing (CPT) and rapid optical scanning technigué (ROST)
technologies to better define the occurrence and extent of light non-aqueous phase liquid
(LNAPL), ongoing assessment of the possible migration of constituents of concern (CoCs) in the
shallow WBZ, and ongoing remediation comprising fiee product removal from wells.

1.2 WATER QUALITY

The native groundwater exhibits poor intrinsic quality, including a high total dissolved solids
content (TDR) or brackish groundwater that is highly unlikely to ever be put to benelicial uses.
The Site sits on the edge of, and directly upgradient from, the non-beéneficial use portion of the
West Coast Groundwatet Basin. As stated, it is also within an area of known high TDS or
brackish groundwater, between or within the spheres of influence of the bartler tmc.,cticn wells of
the Dominguez Gap Barrier Projcot (DGBP) that are used to prevent saltwater incursion into the
coastal plain aquifers. Based on prior conversations with officlals of the Water chlcmsﬁment
District, development of water resources south of the Dominguez Gap is very unlikely, since
groundwater south of the DGRBP is defined as saline and of poor quality. In the un’iikely svent of
such use, the treatment required would resolve the low-level impacts (if any) remaining beneath
the subject Site.

Monitoring well data collected at the Site confirm conclusions of regional studies thal the
groundwater beneath the Site is impacted by salt water intrusion. Elevated concentrations of
chloride and other dissolved solids have been historically detected in Site wells, with evidence of
saltwater intrusion dating to as carly as 1933, Background or intrinsic water guality at the Site 1s
exfremely poot, and well in excess of the Water Quality Objectives of 800 milligrams per liter
(mg/L) aricl 250 mg/L, respectively, as set out in the Basin Plan, and tlm 3,000 mg/L or less TDS
criterion in RWQCB policy.

1.3 SITE S5OIL, SOIL YAPOR, AND GROUNDWATER
| INVESTIGATION, DATA, AND CONTROL

Soil, soil vapor, and groundwaier at the Site have been extensively investigated, as previously
indicated.

Vadose soils that were impacted by petroleum hydrocarbons have been granted a “closed” status
as has been evidenced by a number of closure fetters, Soll vapor at the Site has been investigated
on & number of oceasions, including miost recently hy SCS in 2008, In particular, our
investigation focused on the easteim-most portion of " Building A. The intent of this investigation
was {o assess pcsmbic vapor intrusion {nto occupled portions of Site buildings, and if it occurred,
whether there was an associated human health risk. We concluded that, although soil vipor
tntrusion was a theoretioal possibility, an associated human healih risk was highly unlikely,

Tachniedl Repotf — Slte Closure 3 o Mureh 2014



Part LA DIstribution Conter

Dissolved and phase-separated hydroocarbons have been detected in groundwater wells at the
Site. However, the lateral extent of both the dissolved phase. and areas where LNAPL
accumulates in wells are bounded or can be inferred and appear to be remarkably stable, based
- on a comparison of historical and current groundwater quality data, as well as mgmf‘ csmt
statistical analyses.

The vertical extent of CoCs at the Site has been assessed based on sampling data from
monitoting-wells installed in the intermediate and deeper WBZs. The lack of impacts to the
deeper WBZ is consistent with an upward vertical hydraulie gradient that has been observed
between the deep and shallow wells,

1.4 FATE AND TRANSPORT MODELING

“Fate and transport™ modeling concluded that the downgradient extent of the plume will not
extend to the nearest sensitive receptor, the Los Angelas Harbor.

Other modeling was completed fo assess the contaminant migration (and specifically natural
attenuation) at the Site: The modeling results indicate that the maximum lateral extent of
dissolved benzeng in groundwater abave 1 microgram per liter (iig/L) is between 360 feat

and 400 feet downgradient of the light non-aqueous phase liquid (LNAPL) area. Our modeling
simulations indicate that this migration distance was achieved within 30 years after the rclease
and remaing steady thereafter (cons&: vatively assuming a constant source, even though it is likely
diminishing). No further migration is expécted, regardless of any actions taken in the source
ared,

In addition, as discussed above; modeling was also conducted to estimate potential migtation of
the detected dissolved-phase benzene at the downgradient plume boundary and to assess the
potential impasts to downg:adlent receplors (Le., the waters of the Harbor). Under this seenario,
this model pxedmted that the maximum lateral e‘imm of dissolved benzene in groundwater
a_bove | pg/L, 1 between 200 and 240 feet and 400 feet downgradient of MW-29,

While downgradient CoCs do not appear to be associated with releases at the Site, the most
conservative modeling scenario (LNAPL at the downgradient plume boundary) resulted in &
dissolved-phase benzene plunie migrating no more than 400 feet, leaving apptoximately 400 feet
of unimpacted shallow water bearing zone between the distal edge of the plume to the nearest
point in the Harbor,

1.5 LNAPL EVALUATION

LNAPL mobility, stability and recovery were extensively evaluated in the Report. This
gvaluation eonfirmed that the LNAPL plurne is stable and confined. A weight of evidence
approach, wherein multiple lines of evidence are considered in their totality, was used to assess
LNAPL plume stability. These lines of evidence are stated below:

»  Confirmation that the LNAPL ieleases are finite and not origoing at the Site

o Evaluation of the relative age of the LNAPL plumes; the older the plume ihe more
probable it has reached field static equilibritm
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« Bvaluation of LNAPL gradients
» Comparisons of estimated LNAPL to water conductivity values
« Evaluation of LNAPL flow

¢ Review of petrophysical properties, including expectations fo: an entry pressure
threshold

» Inspection of LNAPL plume distribution to congider whether the morphology is
consistent with the form of'a stable plume,

In their 2011 report, Aqui-Ver, Ine, (AVI) concluded:

“In summary, for this particular site, all the faclors above point to LNAPL plume
stability, While there may be small-scale movement in response to loealized gradients,
the plume is old enough and displays all the other features of a stable plume relative to
site management objeclives.”

In 2014, AVI reviewed current information for the Site and concluded:

“Site LNAPL transmissivity values (determined with site specific data) are much lower
than the 0.1 to 0.8 fi2/day range that the Interstate Technology & Regulatory Council
(ITRC) has recommended as a practical endpoint to effective hydraulic LNAPL recovety.
Our detailed analysis, using site specitic parameters collected by SCS, demonstrates that
additignal free product recovery will have no measurable beneficial effect. Other
remedial DIDUOHS are not viable with the footpunt of the Port LA Distribution Center
business operations, and are not warranted given the negligible expected benefit, as
detailed in our 2011 work. At this late plume stage, natuwal mass losses likely exceed the
failingly small remaining recovery possible through hydraulie recovery.”

1.6 CLEANUP STANDARDS AND WATER QUALITY
COBIECTIVES

The following cleanup goals for the Site ware previously established in 1998 by the RWQCB:

“Closure will be conditioned upon a Liﬁmonslrawd achievement of performance criteria,
neluding:

o No practicably recoverable free product remains ai the Site;

& Orni-8ite and off-Site groundwatet e:imtammatmn has been uontamcd and
stabilized.”

1.7 {?QNSlSTEHCY WI‘YH CLEANUP GOALS

SCS concludes that the Site has met the above-referenced cleanup goals Soil remediation at the
Site is complete, and the RWQCR has granied closure for Site soils. In addition, a soil vapor
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investigation and vapor intrusion risk assessment were completed and accepted by the Office of
Envifonmental Health Hazard Assessment (OEHHA) and the RWQCB. Soil vapor does not pose
a significant human health risk, This Report now concludes that the Site data demonstrate that all
remaining objectives have also been met and that the Site meets the stated cleanup goals.

Based on the fate and transport modeling conducted by both AVI and SCS, and our review of
historical as well as current groutidwater monitoring data, SC8 concludes that the
digsolvedsphase plume is stable or contained, both laterally and vertically and unlikely to smigrate
to or impact sensitive receptors.

Civen the extremely poor inirinsic water quality at the Site and that the Site and dissolved phase
plute are immediately adjacent to and upgradient of 8 groundwater basin without beneficial
uses, the presence of CoCs in groundwater is highly unlikely to impair the beneficlal uses of
groundwater and the downgradient migration of CoCs will not result in exceedance of water
quality objectives in the de-designated subarea. Multipls lines of evidenee have indicated that it
is highly unlikely that the CoCs in groundwater from the Site will migrate to o impact surface
waters presert in the Northwest $lip, somie 800 feet front the Site,

In addition, free product recovery is, based on Policy technical guidance documents; to be
interpreted in terms of whether the product or LNAPL is mobile or stable. Based on the analysts
conducted by AV, the LNAPL is stable and additional removal is not practicable.

1.8  LOW-THREAT CLOSURE POLICY

As noted in our Report, the Policy does consider non-underground storage tank (UST) sites and
applies to the Port LA Distribution Center;

“While this policy does not specifically address other petroleum release scenarios such as
pipelings or above ground storage tanks, If a paiticular site with a different petroléum
release scenario exhibits attributes similar to those Which this policy addresses, the
criteria for closure evalyation of these non-UST sites should be similat to those in this
policy.”

Mefme, the Policy éxpressly acknowledges that release scenarios with similar attributes can
be considered with the regulatory framework and ctitetia of the Policy. Based on 8CS analysis,
as described in detail In Section 6.0 of this Report, SC8 believes the petroleum rélease af the Site
does exhibit atlvibutes consistent with petroleum UST releases and should be considered for
closure under the Policy.

Furthetmore, the Site data demonstrate that the Site meets both the general and media specific
criteria of the Policy,

1.9 SUMMARY AND REQUEST
The Site conditions are consistent with both the Policy and Cleanup Goals. Given the

demeonstrated plume stability, the absence of risk presented by the immobile LNAPL, and
demonstrated absence of health impacts or impacts to beneficial uses or sensitive receptors, SCS
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requists oh behalf of our Client, that the Regional Board close the release case associated with
the Site.

2.0 OBIECTIVE

The objective of this Report is to present technical data in support of a request for “closure” or
no further action as well the recession of the various orders related to the Site, including the
Amended California Water Code Section 13267 Order and Cleanup and Abatement

Order 85«17 (CAO 85-17) (Orders), This Report has been prepared by SCS Enginesrs (SCS) for
BlackRock Realty Advisers, Inc., which manages the 8ite for the current owners, Port LA
Distribution Center, L.P, and Port LA Distribution Center I, L.P, Site assessment and
rémediation hag been conducted under the direction of the Los Angeles Regional Water Quality
Control Board (RWQCB) pursuant to the Qrders,

This Report will demonstrate that the St conditions meet the criteria for elosure and that no
further actions are necessary to protect the beneficial uses of the watets of the State,

3.0 BACKSRQUND

3.1 SITE DESCRIPTION

The Port LA Distribution Center (8ite) i3 located at 300 Westmont Drive in the San Pedro
Business Center in the northern portion of San Pedro, within the City of Los Angeles, California
(Figures 1 and 2). The Site occupies most of the former Western Fuel Oil (WFO) property where
petroleum réfinery, then terminal, storage, and transfer operations were conducted

from 1923 to 1993, In the late 19903, the Site was purchased by a firm specializing in
brownfields redevelopment, and the Site was extensively remediated and then developed,
Facilities at the Site include two large warehouse bulldmg&, a central fruck parking area, and
acoess roads arotmd the perimeter of the Site (Figure 2), With thé exception of very limited areas
of irrigated landscaping around the perimeter of the new development, the entire area
surrounding the buildings at the Site has been covered with cancrete pavement, limiting surface
water infiltration and on-5ite sources of groundwater recharge.

The 55-acre Site is bounded on the north by the Phillips 66 (meet y Toseo, Unocal, and

- ConocoPhillips) refinery and on the east by the Harbor Freeway (Interstate Highway 110). The
shipping terminal facilities of the West Basin of the Los Angeles Harbor are located & short
distance edst of the Harbor Freeway. The Amerigas natural gas storage Tacility forms the westetn
boundary of the 8ite, and the southern boundary consists of the former Hiuka parcel, now
occupied by commercial buildings of the southu*n portion of the San Pedro Business Center,
south of Westmont Drive. The former Gaffey Street Landfill, now in use as a City park, is
located to the southwest of the 8ite. The Defense Fuel Support Point (DFSP) facility is lovated a
short distancé to the northwest of the Site, on the west side of Gaffey Strect,

Prior to grading for redevelopment, the WIFO pr operty eccupmx: a hill with elevations ranging
from approximately 75 to 135 feet above mean sea level (MSL). This north-south tr ending hill is
formed on the Gaffey Anticling, a geologle strusture that strongly influences groundwater flow
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in the atea (DWR, 1961). The Site is underlain by the generally fine-to-medium grained

sandstones of the Lakewood and San Pedio Formations, which contain the shallow Gage and
Lynwood aquifers that di p steeply to the northeast on the nottheast flank of the Gaffey Anticline,
Groundwater is found near MSL, possibly within petched zones of the Upper Lakewood
Formation and within the San Pedro Formation. These shallow aquifers form part of the
southeastern portion of the West Coast Groundwater Basin, which underlies the southwestérm
part of the Los Angeles Coastal Plain. The general geology and hydrogeology of the Site and
vicinity have been well-characterized by previous investigations, as discussed below.

The Site sits on the edge of, and dirsctly upgrad:ent from, the non-beneficial use po:*non of the
West Coast Groundwater Basin (Figure 2). It [s also within an aréa of known high total dissolved
solids (TDS) brackish groundwater, and between or within the spheres of influence of the barrier
injection wells of the Dominguez Gap Bartler Project (DGBP) that are used to prevent saltwater
incursion into the coastal plain aquifers,

The 55-acre Site was operated as an oil refinery from appmxmmtaly 1923 to 1948, and during
this period; propetly ownershlp changéd several times. The Site was acquired by Westml
Terminal Company (Westoil) in the 1950 and operated ag g petroleum terminal, storage, and
transfer facility from 1950 to 1995, In 1974, Western Fuel Ol leased the Site from Westoll and
continued to operate the Site as a terminal facility until 1995, when operations ceased, During
Western Fuel Oil’s tenancy, activitics did not include lef'mmg operations (CET, 1997b).
Facilities that served the WFQ operations were demolished between 1997 and 1999 in
preparation for redevelopment of the Site.

4.0 REGULATORY BACKGROUND
4.1 CCLEANUP AND ABATEMENT OROER B 7

On February 25, 1983, the RWQCB issued CAQ 85-17, which required investigation and
remediation ol pollution conditions at the Site,

Specifically, the RWQCB, under CAO 85-17, dirgcted WFQ and other refineties to:
1) Identify the nature and extent of the plume;
2) [Identify the oceurrence, i any, of petroleum free product and constituents;
3) Identify the nature and extent of soil, vapor, and groundwatet contaminatlon;
4) Characterize site hydrogeology; and
5y If a condition of pollution is determined, submit a plan which includes remedial measures
and a timetable to correct that condition,
In 1985, Western Fuel Oil Company embarked on a cleanup effort to bring the WFO property

into compliance with the directive, RWQCR opened case 85-21 (SLIC #352) for the WI‘ 0
property and the adjacent former Hiuka property.
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4.2 BROWNFIELDS SITE REDEVELOPMENT ACTIVITIES AND .'
SITE CLOSBURE CRITERIA

In Novernber 1998, the RWQCB issued a letter to LandBank, as the representative for Gaffey
Street Ventures, LLC, then owner of the Site and Hiuka properties, regarding the requirements
for closure related to the redevelopment of the Site and development of the proposed San Pedro
Business Park, In an attempt to O]dllf y these requirements for the WFO property, the letter stated:

»  “We conour, reparding soil closure at the subject Site, that onge the vapor extraction
system reachies asymptotic conditions and rebound tests indicate no rebound, the soil
issues can be closed, Confirmation soil samples collected in lotations approved by
Regional Board staff shall be submitted to document the remaining soil contamination
levels at the time of soil closure,

» “Regarding groundwaler closure at the Site, we will oonswlel suich & request at the time
that Gaffey Stregt Ventures demonstrates that asymptotic conditions have been reached
and rebound tests indicate no rebound in Site vapor extraction wells. Closure will be
conditioned upon a demonstrated achievement of performance eriteria, including:

1) No recoverable fres product remains at the Site; and

2) On-Site and off-8ite groundwater contamination has been contained and
stabilized. '

»  “Final closure of the Site will be approved when these conditions have been
demonstrated by at least two additional vears of groundwiter monitoring after closure of
the Site soil remediation. In addition, Gaffey Street Ventures requested a statement in the
final closure letter indicating that the rcquiremems of Order §5-17 have been satisfied
and we coneur with this request.”

Demolition of the above- and below-ground structures at the Site began in June 1997 in
anticipation of redevelopment. Demolition included cleaning and removing the abovéground
tarks, above- and below- gzound p1pelmes and equipment, At the conclusion of the demolition
activities in January 1998, remaining structutes at the Site included tank berms, 4 conerete
stormwater basin, and an-office building, In July 1999, the office building was demolished.

The Site underwent conibinéd soil and proundwater remediation from May 1998 to

October 2000, The remediation system combined AS/SVE to address the impacted soil and
groundwater. At varioys times during the petiod, three to four thermal treatment units, with 2
combined treatment capacity of 5,500 to 6,000 standard cubic feet per minute (sefi), were
opetated.

Tochnical Report = Sife Closurs 8 March 2614



Port LA Distribution Center

4.3 WATER BASIN POLICY
4.3 Saltwater Intrusion and Water Quality

Several comprehensive studies have been performed to characterize the hydropeolopy and extent
and control of salt water intrusion in the West Coast Basin, as feviewed in detail by Todd (1997).
Saltwater intrusion into the West Coast Groundwater Basin, due fo an inland hydraulic gradient
resulting from groundwater withdrawal, has been recognized since the 19305, Saltwater intrusion
had exténded beneath the Site by 1955,

The DGRP, which includes 41 injection wells and 232 observation wells, was constructed

in 1971 to mitigate salt water intrusion north of San Pedro Bay and to protect the potable water
supply in the basin. A detalled discussion of the saltwater intrusion in the area of the Site is
presented in the Revised Site Characterization Report (Todd, 1997). Figure 4 shows the locations
of some of the DGBP wells. ‘

The DGRP injects imported water (average injection rate of 6,800 acre-feet per year) into the
shallow aquifer system to create a hydraulic barrier. The Site i3 located southwest of the DGRP,
on the seaward side of the injection bartier. The DGBP is reported to create a mound or
flattening of the groundwater gradient in the shallow aquifers, which affect groundwater flow
patterns (Todd, 1997),

According to Todd (1997):

“Accoldmg fo the Los Angeles County Flood Control District (LAC[‘CD), henever
chloride ion coricentrations exceed 50 to 100 ppm {parts per million], salt water intrusion
is suspected (LACFCD, March 1962). Figure 26 13 a chloride concentration contour map
baged on 1993 data, The figure indicates the 200-Foot Sand Aguifer in the vicinity of the
WTFO property is impacted by salt water intrusion, with chloride levels exceeding 5,000
ppm. Figure 27 depicts chioride concentrations éss than 125 ppm in the 400-Foot Giave[
Aquifer in the vicinity of the WFO property.

“The WRID [Water Replenishiment District] is the agency responsible for managing the
groundwater supplies of the Wést Coast Basin, Verbal discussions with WRD (May
1996) indicate that development of water resources south of the Dominguez Gap is very
mhkely, since groundwater south of the DGBP is defined as saline, In addition,
installation of new groundwater pumping wells would require approval of the
Watermaster.”

$CS confirmed the Todd (1997) statements regarding the development of water resources south
of the Dominguez Gap in recent discussions with WRD staff (WRD, 2014).

Another indicator of salt water intrusion from the West Basin of San Pedro Bay is tidal
fluctuations observed in monitoring wells, Moniforing of water levels over a 24-hour period was
performed in early 1996, and water levels in wells on the Site showed a daily fluctuation that
corresponds to fluctuations in the level of water in the bay; this direct relationship is consistent

Technical Repari ~ §ite Ciosura -9 ' ' March 2014




Port LA Distribitién Center 5CS ENGINEERS ]

with saltwater intrusion-and a hydraulic connection between groundwater in the 200-Foot Sand
Agquifer bengath the Site and saltwater_ in the Bdy (Todd, 1997).

4.3.%9 Boasin Plon ond Beneficial Usas

The $ite is located within the West Coast Bagin portion of the Los Angeles Coastal Plain
Hydrologic Area. While there are designated benefisial uses for groimdwater within this Basin,
the beneficial use designations and water quality objectives have been removed from the portion”
of the West Coast Basin in the Harbor District east of John S, Gibson Boulevard, which is
immediately adjacent to and east of the Site (RWQCB, Resolution 98-018). In fact, former wells
MW-12 and MW-13, which were part of the groundwater monitoring network for the Sile, were
on the west side of John 8. Gibson Boulevard, directly adjacent to or within the non-beneficial
use portion of the Basin.

In consideration of this area Immediately adjacent to and downgradient from the Site, the
RWQCB said:

“The Regional Board also reconsidered the MUN [municipal and domestic supply]
designation for ground waters in coastal areas that meet all of the following criteria; (1) they
are not existing sources of drinking water; (2) they either lie scaward of well-established
engineered barriers or have a gradient such that the coastal ground waters will not replenish
sources of drinking water; and (3) they meet the exception criteria in State Board Resolution
88-63 based on either TDS levels or the ability ta provide an average sustamcd yield of 200
gallons per day.”

Based on our review of Site data, the Site meets the criteria set forth for the de~designated or
non-beneficial portion of the Basin, In particular:

*» The groundwafer at the Site ot In the Siie vicinity is not a source of drinking water and
there are no plans to make it a source of drinking water;

* T'he Site sits seaward of the Dominguez Gap injection wells; and

o Buckground or intringic water quality at the Site is extremely poar, with histotical
saltwater intrugion; and elevated concenteations of TDS (as high as 12,200 mg/L
[milligrams per liter]) and chloride ons (as high as 6,390 mg/L) well in excess of the
Water Quality Objectives of 800 mg/L and 250 mgfL vespectively, set out in the Basm
Plan, and the 3,000 mg/L ot léss TDS aritérion in State Board Policy.

4, 8.8 Groundwater Production and Supply Walls

In 1994 and 1995, there were 84 active pumping wells In the West Coast Basin, with most of the
pumping in the basin occurring north of the Pacific Coast Highway (Todd, 1997).

Figure 4 shows active and abandoned production wells-within a [-mile radius of the Site. Of

the 14 production wells identified in the study area, three are active pumping wells, and 11 are
abandoned, Additionally, there are 19 injection and observation wells operated by the Los
Angeles County Department of Public Works (LACDPW) 4s part of the DGBP within a L-mijle
radiug of the Site. The thiee active production wells (WW-003, WW-006, and WW-007) used for
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industrial water supply by Phillips 66 are located approximately 3,500 feet north of the Site.
According to Phillips 66 reports, these wells are screened in the Silverado Aguifer.

The closest municipal water supply well is over 2 miles north-northeast of the Site. This well is
sereened in the Silverado Aquifer and operated by the Dominguez Water Corporation (Figure 4).

Boring logs for industrial water supply wells on the Phillips 66 refinery, north of the Site,
indicate the following (Todd, 1997).

« A confining layer separates the Gage and Lynwood Aquif’efs.

= The Lynwood Aquifer is relalively thin (approximately 25 feet thick) and is of relatively
low permeability,

» The Lynwood and Silvetado Aquifers are sepérated by a relatively thick aquitard
apptoximately 400 feet to 500 feet thick.

SCS contacted the California Department of Water Resources (DWR) to request a search of its
files for water well records within a 1-mile radius of the Site, and 5CS reviewed the

September 2013 report of the Watermaster Service in the West Coast Basin (DWR, 2013). §C§
also reviewed the on=line fesources of the WRED of Southern California. The 5CS8 research
confirmed the information presented by previous reports (Todd, 1997).

4.4  LOW-THREAT CLOSURE

4.4,1 Davelapment of Low=Threat Closure Approach and Policy

Substantial work was completed in the early to iid-1990s on low threat or risk leaking tank
sites, Including a significant effort by Lawtence Livetmore Labs-(LLNL)(“Recommendations to
Improve the Cleanup Process for California’s Leaking Underground Fuel Tanks, 1995).
Subsequently, the State Water Resources Control Board (SWRCB) and Regional Boards issued

guidance-in 1995 and 1996 on “Low Risk” sites, which forms the context or basis for mote
recent efforts, some 15 years later, déseribed below.

Mot recently, ithe Low Thieat Policy Task Force was presented its recommerdations to the

© SWRCB on July 19, 2011, The task force and thie recommendations reflected countless hours of
staff and task foree time, The §WRCE In turn éncouraged public oulreach and input on the Draft
Low Threat Closure Policy (Pallcy), which occurred over the course of five public meetings,
Subsaquently, both peer and environmental review were conducted of the Policy, with peer
review comments incorporated or addréssed by staff. Final Technical Justification documents
wete developed in March and April of 2012. Subsequently, the Policy was finalized and
presented to the SWRCB. Ofi May 1, 2012, the SWRCB adopted a Low-Threat Unde;gmund
Siarage Tank Case Closire Policy (SWRCB Resolution No. 2012-0016). The Policy was
approved by the Office of Administrative Law (OAL) oh July | 30, 2012, On August 17, 2012, the
Notlce of Decision was filed with the California Secretary for Nalural Resources, and the Policy
became effective.
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On November 6, 2012, the §WRCB approved the Plan for Implementation of Low-Threat
Usiderground Storage Tank Case Closure Policy and Addmanal Program Improvements (Plan)
(SWRCB Resolution No. 2012-0062),

The approved Plan: (i') implements the Low-Threat Underground Storage Tank Case Closure

Policy (Policy) adopted by the $ WRCB under Resolution No, 2012-0016, and (2) summarizes
other actions to improve the administration of the UST Program. The Plan is intended to provide
consistent application of the Policy and consistent implementation of the UST Program in
general, throughout the state, The Plan’s major elements related to Implementing the Policy are
to specify the rofes and responsibilities of the agencies In impletenting the Policy.

The SWRCB administers the petroleum UST (Underground Storage Tank) Cleanup Program,
which was enucted by the Legislature in 1984 to protect health, safety and the environment. The
State Water Board also administers the petroleum UST Cleanup Fund (Fupd), which was enacted
by the Legislature in 1989 1o assist UST owners and operators in meeting federal financial
responsibility requirements and to pmwdc reimbursement to those owners and operators for the
high cost of cleaning up unauthorized releases caused by Jeaking USTs,

4.4.2 Pelicy Bummuary
The Policy states, in part;

“The State Water Board believes it is in the best interest of the people of the State that
unauthorized relcases be prevented and cleaned up to the extent practicable in a manner
that protects human health, safety and the environment. The State Water Board also
recoghizes that the technical and economic resources available for environmental
restoration are limited, and that the highest priority for these resources must be the
protection of humar health and environmental receptors,

“Program experience has demonstrated the ability of rémedial téchnologles to mitigate a
substantial fraction of a petroleam contaminant mass with the invesiment of a reasonable
level of effort. Experiénce has also shown that residual contaritinant mass usually remaing
afler the investinent of reasonable effort, and that this mass is diffieult to completely
remove regardless of the level of additional effort and resources invested.

“1f has been well-documented in the literature and thmugh experience 4t individual UST
relcase sites that petroleurn fuels naturally attenuate in the environment through
adsorption, dispersion, dilution, volatilization, and biologieal dcgraclatlon This natural
attenuation slows and limits the migration of disselved petroleum plumes in groundwater,
The biodegradation of petroleum, in particular, distinguishes petroleum products from
other hazardous substances commonly fouad al commiercial and industrial sites,

“T'he characteristics of UST releases and the California UST Program have been studied
extensively, with individuat works including

&, Lawrence Livermore National Laboratory report (1995)
b. SB1764 Committee report (1996) _
¢. UST Cleanup Program Task Foree report (2010)
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d, Cleanup Fund Task Force repor{ (2010)

e, Cleanup Fund audit (2010)

f, State Water Resources Control Board site closure orders

g. State Water Resources Contral Board Resolution 2009-0081

“In general, these efforts have recognized that many petroleum release cases pose a low
threat to human health and the environment, Some of these studies also recommended
establishing ‘low-threat® closure eriteria in order to maximize the benefits to the people
ofthe State of Calitornia through judicious application of availablé resources.

“The purpose of this policy is to establish consistent statewide case closure criteria for
low-theeat petroleum UST sites. The polioy is consistent with existing statutes,
regulations, State Water Board precedential decisions, policies and resolutions, and is
intended to provu:ie ¢lear direction to responstbie parties, their service providers, and

regulatory agencies. The pollcy seeks to increase UST cleanup process efficiency, A
benefit of i impr oved efficiency is the preservation of limited resources for mitigation of
releases posing a greater threat to hur_na_n and environmental health.

“This policy is based in part upon the knowledge and experience gained from the last 25
yeats of investigating and remediating unauthorized releases of petroleurn from USTs,
While this policy does not specifically address other petroleum reléase scenarios such as
pipelines or above ground storage tanks, if a particular site with a different petroleumn
release scenario exhibits attributes similar to those which this policy addresses, the
oriteria for closure gvaluation of these non-UIST sites should be similar t6 those in this
policy.”

The Polley goes on to articulate both general and media specific eriteria:

“In the absence of unique attributes of & case or site-specific conditions that demonstrably
increase the risk associated with residual petmieum constituents, cases that meet the
general and medla~spcc;1ﬁc criteria desciibed in this policy pose a low threat to human
health, safety or the environment and are appropriate for clogure purquaui to Health and
Safety Code scctlon 25296.10. Cases that meet the criteria in this policy do not require
further corrective action and shall be issued a uniform elosure letter consistent with
Health and Safety Code section 25296,10.”

4.4.3 Appl:mﬁwn of the Low- Thram Closure Policy to Non<UST
Sites

As noted abave, the Policy does consider non-UST sites:

“While this policy does not specifically address other petroleum release scenarios such as
pipelines.or above ground storage tanks, if a particular site with a different petroleum
release scenario exhibits atteibutes similar to those which this policy addresses, the
criteria for closure evaluation of these non-UST sites should be similar fo those in this
policy.” :
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The Policy expressly acknowledges that release scenarios with similar attributes can be
considered with the regulatory framework and criterla of the Policy. Based on 8C8’ analysis, as

described in detail in Section 6.0 of this Report, SC8 believes the petroleum release at the Site
does exhibit attributes consistent with petroleum UST releases and should be considered for
elosure under the Poligy.

5.0 CONCEPTUAL SITE MODEL
51 SITE INFORMATION
5,11 Site Description Summary

Site Name: . Port LA Distribution Center

§ite Owner: Port LA Distribution Center 1, LLC
Responsible Péﬂy‘: Port LA Distribution Center 11, LLC
Site Address: - 300 Westmont Drive, San Pedro, CA
SLIC Case No: 352

Kite 1D 2040069

5.1.%2 Descriplion of Releosée and ldentification of Constituents '
of Cangarn {Cols)

During operations at the WFQ property, a wide variety of liquids were stored at the Site,

Petroleum hydrocarbons and a number of volatile organic compounds (YOCs), commonly

associated with reflned petroleum products, have been detected in groundwater at the Site,

Polential source areas have been identified in a number of ways, as summarized by Todd
Engineets (Todd, 1997). Agrial photographs were reviewed, Site employees were interviewed,
two soll vapor surveys were performed, and éxtenstve soll sampling was contucted, These
investigations indicated potential source areas at the facility, including numerous aboveground
storage tanks and associated surface piplng, sumps, loading docks, the pump house and valve pit,
and a former drainage ditch.

Because soil impacts at the Site have recetved “elogure or “no fuither action,” we have focused
the “Identification of CoCs” sestion of this Report on CoCs detected in groundwater and goil
vapor,

As described in the Jones Environmental, Inc, (Jones) analytical report (Jones, 2002), the
hydrocarbons present in the sample collected from monitoring well MW-6R appeared to consist
of kerosene (Fuel Oil No. 1) with minor amounts of gasoline (less than 5 percent), Smaller
amounts of a heavier-end hydrocarbon (C18 to C39) were also present: The hydrovarbons
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present in the free product sample from MW-14R appeared to consist of Jet Fuel A with
approximately 10 to 5 percent gasoline.

Residunl dissolved-phase CoCs detected at the Site are primarily comprised of petroleum
hydrocarbons and related volatile organic compounds, including:

Total petroleum hydroearbons «~ gasoline range (TPH-GRO)
Total petrolewn hydrocarbons — diesel fange (TPH-DRO)
benzene

toluene

ethylbenzene

xylenes

1,2-dichlorocthane (DCA)

1,2-dichloropropane (DCP)

maethyl tertiaty butyl ether (MTBE)

tertiary amyl alcohol (TAA)

tertiary butyl aleohol (TBA)

2-butanone

= ® & &% & & & % & & 8 &

CoCs detected in groundwater samples collected in 2007 beneath the phase-separated
hydrocarbons included TRH-GRO, benzene, ethylbenzene, toluene, MTBE, TBA, TAA, carbon
disulfide, and 4-methyl-2-pentanone (CAPE, 2007b),

CoCs detected in the soil gas at the Site (SCS, 2008b) included benzene, trichloraethene, and
chloroform, Of these CoCls, benzene was most frequently detected. Benzene was detected
in 18 samples, with concentrations ranging from 0.1 to 3.3 micrograms per liter of vapor
(ug/Lv), with the highest concentrations reported from sampling points Jocated outside the
building near the existing groundiater monitoring wells MW-6R and MW-14R,

5.2 SITE INVESTIGATIONS
5.2.1 iﬂ?ﬂiﬁ.l investigotion and Remediation Planning

During the long history of remediation efforts at the Site, 2 number of consultants have
performied subsurface investigations and remedial actions, Documented work began in 1985 in
response to CAO 83-17. As each successive phase of investigation and remediation was
completed, the increased knowledge of the Site allowed the development of increasingly
effective remediation programs that hclpcd to meet the eleanup goals established by RWQCB,
The following summary of previous work is not all -inclusive but altempts to delineate the
goneral chronology of work at the Site and to highlight some of the most important results of the
past investigation and remediation efforts. For greater detail, see discussion in T odd (1997,

From 1986 through 1987, The Earth Technology Corporation (ETC) instatled six monitoring
wells (MW-1 through MW-6), sampled soil and g groundwater, and performed slug tests in an
efforf to define the hydrogéology of the Site (MQ 19864, b, ¢, and d; ETC, 1987a and b),
Because petroleum hydrocarbons were found in two of the wells, ETC performed additionat
studies of histarical spills and leaks to identify potential source areas, Free product was observed
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in monitoring well MW-6 located in the northeastern pottion of the Site (near ourrent
well MW-6R).

In 1987, Radian Corporation (Radian) embarked on additional investigation and remediation
activities, which continued until 1991 (Radian, 1988a and 1988b; Radian, 1990 5, b, and ¢;
Radian, 1991). Radian presented the results of its extensive soil and groundwater sampling in its
Scptember 1988 report titled, Western Fuel Qil Company San Pedro Facility Subsurface
Investigation (Radian, 1988). Areas of soil contamination with both TPH-GRO and TPH-DRO
were defined. Petrolewm hydrocarbons were also found in groundwater samples, but no fiee
product was observed in any of the previously installed monitoring wells or in the five new wells
installed by Radian (MW7, MW-8§, MW-9, MW-10, and MW-11), :

Concurrent with part of the Radign work at the Site, EA Engincering, Science and Technology,
Ine. (EA Engineering) conducted a soil vapor assessment that generally confirmed the presence
of potential source areas identified in the previous soil investigation conducted by Radian. EA
Engirieering réported the results of its investigation in its October 1989 Soil Vapor Contaminant
Assesiment, Western Fuel Oil Corporation (EA Engineering, 1989), '

Site assessment and remediation from 1992 through 1993 was conducted by Alton Geoscience
(Alton). Alton continued the groundwater monitoring and sampling setivities, installing two new

off-8ite wells (MW-12 and MW-13) in the shallow aquifer to the northeast, across the Harbor
Fresway from the Site (Alton, 1993). Measurable free product or sheen was observed in
monitoring well MW-6 and MW-10 (located near current well MW-10R) in all sampling events
conducted by Alton. Gas chromatographs of the free product samples indicated that MW-6
sontained degraded gasoline and MW-10 contained TPHd.

[11 1993, the bull of the environmental work 4t the Site was taken over by CET Environmental
Services, Ing, (CET), which after 1999 changed its cotporate name to Cape Environmental
Managetment, [ne. (CAPE), CET/CAPE continued groundwater monitoring, presenting the
results of sampling in a series of semiannnal reports starting with the July 1993 monitoring event
(CET, 1993- 1998 CAPE, 2001-2009),

Concurrenl with the early CET/CAPE work at the Site, Harding Lawson Associates (Harding
Lawson) collected soll samples from 41 borings, with eight samples analyzed for an extensive
list of parameters to allow forensic géochemical determination, The results of these analyses and
an extenslve evaluation of potential source areas were presented in the November 16, 1993,
vepott titled Prelimingry Subswrface Soil Investigition for Forensic (Zmochemma! Amxlyaes
Westoll Terminals Company (Harding Lawson, 1993).;

The 1993 Harding Lawson report was the first to divide the Port Distribution Center portion of
the WFO propeity into 14 “areas,” later placed into groups: Western Arcas (areas 1, 5, 6, 11, and
part of area 12), South-Central Afeas (portions of areas 7, 8, 12, 13, and 14), and Northeastern
Areas (areas 2, 3, 4, 9, and 10, and portions of areas 7, §, 13, and 14). These groups of arens were
considered separate units for assessment and remediation purposes and for closure by RWQCB.
In 1996, also-congurrent with the CET work, Bnvironmental Science and Engineeting (ESE)
drilled nine borings in the storm water collection basin, Petroleum hydrocarbons weie not
detected In the vadose zone benéath the basin, indicating that the basin was not a souree of
groundwater contamination.
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In September 1996, Todd, on behalf of the Coastal Corporation of Houston, Texas, submitted to
the RWQCR its Site Characterization and Prelimiriary Remedial Strategy Report, which
contained extansive discussions of the Site’s geologic setting and a very detailed historical
survey of pre-grading investigations. The Todd (1996) report found that:

» TheBite hydrogeology and the nature and extent of contamination are adequately
characterized to the extent that remedial seenarios can be evaluated.

» The shallow aquifer beneath the Site is natirally impacted by salt water intrusion from
San Pedro Bay and, therefors, is not potable and does not need to be remedidted to
tnax;mum contaminant levels (MCLS).

+ [Fxlsting groundwater contamination does not pose a risk to human health and the
envirgriment, and based upon the future use of the Site and surrounding are for industrial
purposes, the Site will not pose a risk in the future,

Todd pxowcied an update of the Site conditions and provided a conceptual model in its
September 1997 Revised Site Characterization and Risk-Based Corrective Action Analysis
(Todd, 1997) prepawd for Pacific Refining Company of Houston, Texas.

In September 1997, the CET Regional Groundwater Monitoring and Sampling Report provided
a synthesis of the regional groundwater aralysis started in 1995 by Groundwater Technology,
Inc. (GTT). The RWQUB requested these studies of the regional groundwater in the Gaffey Street
Area (GSA) covered by the WEOQ, Phillips 66, and the DFSP facilities. CET concluded that the
groundwater flow in the GSA is a complex pattern teflecting multiple influences including
recharge from the Palos Verdes Hills, DGBP, and the Pacific Ocean. The local groundwater
gradient trend was described by CET as “U"-shaped, with flow toward a low in the northeastern
and northwestern portions of the DESP and former Tosco properties, respectively, The
gronndwater gradient at the Site was observed to be towaid the east-northeast, consistent with
the earlier tesults of the GTT (1995) study. Groundwater samples collected from 125 monitotring
wells in the GSA indicated the presence of widespread contamination; and light non-aqueous
phase liquid (LNAPL) was abserved in 14 of the 172 wells gauged in the GSA in thicknesses
ranging from 0.02 feet in Site well MW-16 ta 9.02 feet in Phlillps 66 well MW-46. The large
map of the GSA in the CET (1997) report indicates th&t Phillips 66 well MW-46 is located
approximately 1,000 feet north of the Site.

In the July 1998 Summary Report of the Installation of the AS/SVE Remediation System, Western
Fuel O San Pedro Terminal, CET provided details régarding the installation and operation of
the air sparglisg/soil vapor extraction (AS/SVLE) system at the Site from Septetber 1997 through
May 1998 (CET, 1998a). A total of 122 AS/SVE wells were installed at a spacing interval of
Etppmxumztaiy 00 feet across the Site, and eight AS/SVE wells were installed on the adjacent
Phillips 66 refinery property.

5.4%.% RWROE ﬁp;ﬁfﬁswﬂ of “Mo Further Action” for Soil

In 1999, following the operation of the AS/SVE gystem at the Site, the RWQCB issued letters
approving LandBank’s request to cease operation of the remediation systems in the five western
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areas and the south-ventral areas of the Site, with the condition that groundwater remediation
shall continte for the Site. The approval fetter for the five western areas was issued on
September 1, 1999, and the approval letter for the south-central areas was issued on

October 28, 1999, The two letters were superseded by a January 13, 2000 letter from the
RWQCH that determined that no further action would be required for the soil at the wester
areas and south-central areas of the Site, The January 13, 2000, letter also noted that the “no
further action” determination did not apply to the continued operation of the AS/SVE system in
the remaining aress of the Site (1.2, the “northeastern areas™).

Based on the reduction in the concentrations from the remaining vapor extraction wells, the
RWQCB approved the termination and removal of the remainder of the system in

October 2000 to allow mass grading of the property for development. _

Approximately 20,000 cubie yards of shallow “hot spots” of impacted soil encountered during
the grading operations were successfiilly excavated and treated.

In May 2001, CAPE submitted the Soil and Groundwater Closure Report, Forimer Western Fuel
Oil Site 1o RWQCHB (CAPE, 20011). This document sumimarized the remediation ¢fforts, the
previous clogures for specific portions of the 8ite, and the post-remediation grading, including
the discovery and removal of one underground storage tank (UST). The report also discussed the
groundwater conditions and presented a risk-based evaluation of the Site performed by Iris
Environmental (Tris, 2001). CAPE concluded that:

o CTrom May 1998 to October 2000, the AS/VE [air-sparging/vapor extraction] remedial

- gystem removed approximately 12 million pounds of Hydrocarbons from the soils and
groundwater at the Site by either volatilization or in situ degradation of hydrocarbons. By
September 2000, monitoting of the extracted vapor concentrations from the Site’s vapor
extraction wells (VEWS) indicaled that almost all of the VEWs had reached asymptotic
levels, which was the basis for termination of the remiediation system. Thetrefore, the
RWQCR approved the request to stop active remediation, and authorized removal of the
AS/VE system to allow grading for development of the Site.

»  HApproximately 20,000 cubic vards of shallow *hot spots” of impacted soil ensountered
duriiig the grading operations were successfully excavated, treated, confirmed with soil
san1pl<.,3__ and used as {ill on the Site. An unkrown 5,000-gallon UST encountered during

the grading program was removed under & permit from the LAFD [Los Angeles Fire
Department]. Soil samples from below the UST Invert showed only minor impacts with
TRPH [total recoverable petroleun hydrocatbons] it one soil sample at a concentration
ol 3,600 mg/ke [milligrams per kilogram]. VOCs were not detected in the two UST
samples collected.

o “Concentrations of TPH [total petroleum hydrocarbons], BTEX {benzene, toluene,
othylbenzene, and xylenes), and 1,2-DCA [1,2-dichloroethane] In the 8ite groundwater
monitoring wells were significantly reduced during the remediation program. While same
elevated concentrations of benzene and 1,2-DCA remained In some of the monitoring
wells, the Iris health risk-based evaluation indicates that the residual levels do not pose a
health sk to future commercial populations of the Site. A separate groundwater
monitoring and reporting program workplan is being prcpﬁred for approval by the
RWQCB, This workplas will identify the number and ID&,'EtiOﬁS of new monitoring wells
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to replace those abandoned during the grading operation, These new monitoring wells
and the four remaining monitoring wells will provide for further monitoring of the
grmmdwﬁar quality at the Site.

e “A health riskhbased eviluation of the Site performed by Iris concluded that the residual
levels of chemicals présent in the soil and groundwater at the Site would not adversely
impaet human health and would not threaten the underlying drinking water résource.
Acamdmgly, further bhﬁl‘ﬁCtbl‘lZﬂthl’k or remediation af the Site is not warranted.

e “Basedon the results of the remediation program and the Iris health risk-based
evaluation, it s requested that the RWQCB grant & No Purther Action Letter for the Site,
and provide a dctf:rmmatlotl that the requirements of the RWQCHE Order 85-17 have been
satisfied and no longer applied to this $ite. These findings should be authorized with the
understanding that _groundwntcl monitoring will continue according to pravisions of the
Groundwater Monitoring and Reporting Plan (CAPE, 2001¢ [CAPE, 2001b]) to be
submitted under separate cover.” '

On July 30, 2001, the RWQCBE issued & defermination that “no further action” for soil
remediation would be required in the northeastern areas of the former WFO property and that
“all provisions of the Cleanup and Abatement Order No. 85-17 have been mef and the Order is
no longer applicable to the Western Fuel Oil Company Site.” However, the letter noted that
proundwatér remediation and monitoring would continue until the cleanup goal is achieved and
that a workplan including locations of replacement wells must be submitted. This determination
lotter was superseded by an August 3, 2001, letter from the RWQCB In whieh it granted a *no
furthér action” finding for the Site’s soil but which included a statement that, at the end of an
aight-quarter monitoring and reporting period, the RWQCE would make a determination as to
whether further groundwater monitoring would be required,

In response to a request by SSR Realty Advisers (SSR) for clarification of the Site remediation
requirements, the RWQCB issued a letter to LandBank on September 25, 2001, whilch stated
that:

o “li was brought to our attention that the Western Fuel Oil property (WFO property) is
comprised of 87.6 acres, not 76.4 acres, Therefore, our “no further action” lotiers for soil
remodiation are applicable o the sutire 87.6 acres WFO property.

o “LandBank will continye their grotindwater monitoring and reporting program at the
WFO property for an additional two yeais. In addition, LandBank has submitted a
groundwater monitoring and reportmg program mcludmg the location of the replacement
wells, :

¢ “Based on the information provided for the WFO property, it is unlikely that the Regional
Board will tequire a monitoring well to be installed at the Hiuka America Parcel of the
WFO property. At the.end of eight quarters of monitoring and repor ting, we will evaluate
the groundwater data and determine whether further moritoring is required for the site.”
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§5.2.3 Post-Remediation Groundwater Monitoring and Sampling,
Fres Product Sampling, and Pump Tes?

fn May 2001, CAPE submitted a Groundwater Monitoring and Reporting Plan to the RWQCB
for approval (CAPE, 2001b). The plan proposed locations for new monitaring wells to replace
those abandoned during development of the property. In a lstter dated January 10, 2002, the
RWQUCRB appraved the Groundwater Monitoring and Reporting Plan, Between April 9 and
April 12, 2002, after obtaining the appropriate well construction/destruction permits from the
County OI’LQS Angclcs Well MW7 was abandoned, and six replacement wells (MW-SR,
MW-6R, MW-9R, MW-10R, MW-14R, and MW-19R) were ingtalled (CAPE, 2002)..

Monttoring wells MW-6R and MW-14R were noted to have measurable product thicknesses, and
on April 30, 2002, free product samples were collected from these two wells. As deseribed in the
Jones Environmental, Inc. (Jones) a_nal'yticﬂl report (Jones, 2002), the hydrocarbons present in
the sample collested from monitoring well MW.6R appeared to ¢onsist of kerosene (Fuel Ol
No. 1) with minor amounts of gasoline ( ess than 5 percent), Smaller amounts of a heavier-end
hydrocarbon {C18 to C39) were also present, The hydrocarbons presetit In the free product
sample collected from monitoring well MW-14R appeared 1o constst of Jet Fuel A with
approximately 10 to 15 percent gasoline. The current propetly owners, Port LA Distribution
Center, L.P. and Port LA Distribution Center I, L.P., have contracted with CAPE to perform
interim remedial action consisting of removing [‘rue pmduut frot these two wells (arid any other
wells with measurable free product) on a biweekly basis.

Discussians and meetings with the RWQCB Project Manager for the Site, Mr. Paul Cho, resulted
in additional investigation and assessment of environmental conditions at the Site.

In order to befter charscterize the free product ai the Site, Mr, Cho roquired sampling of the
groundwater beneath the free product, with special attention to the concentrations of benzene and
fuel oxygenates, such as tertiary butyl alcohol (TBA) and methy! tertiary butyl ether (MTBE)

On November 28, 2007, CAPE submitted a Fuel nggenmes and Bénaene Evaluation

(CAPE, 2007b), which presented the results of its sampling and analysis of the groundwater from
the three wells that have consistently contained free product. The samples from these wells
showed relatively high concentrations of fuel oxygenates, mzziudmg MTBE, TBA, and TAA, in
the groundwater samples collected from beneath the free product in monitoring wells MW-6R,
MW-14R, and MW-19R,

As part of the scope of the Fuel Oxygenates and Benzene Evaluation, CAPE also performed a

pumpmg test at well MW-10, located north of Bullding A; near the Site boundary with

Phillips 66, This pump test was intended to provide information on hydraulic conductivity and

the behavior of groundwater during pumping, and to gain insight on the potam:al for
contaminant migration. CAPE noted, howeve, that the pump festing resulted in insufficient

drawdown 1o analyze the data for aquifer parameters (CAPE, 2007b). CAPE used the most

recent water-level measurements to caleulate a groundwater velocity of about 0.026 feet per day.

5:.2.4 Vapor Intrusion Risk Assessment

[n response to Mr. Cho’s rcqucst for evaluation of potential hutnan health risks, CAPE
performed vapor intrusion modeling and air sampling (CAPE, 2007a). The use QI genera!ly
accepled vapor risk modeling techniques indicated the potential for a significant (defined in
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terms of one excess cancer ¢ase in a population of one million [1E-06]) health risk due to the
presence of benzene in groundwater beneath Building A. However, the results of the indoor air
sampling were inconclusive due to the difficulty in intérpréting the results in the absence of
contemporaneous amblent aiv data at the Site.

Based on his revigw of the indoor air and groundwater data collected by CAPE, Mr, Che
recommended additional air and groundwater studies. On March 31, 2008, SCS submitted a
Workplan for Additional Assessment at the San Pedro Business Center 300 Westmont Drive,
San Pedro, California (SCS, 2008a) to RWQCB. Mr. Cho approved the implementation of the
50l vapor survey portion of this Workplan on April 9, 2008,

SC8 condudcted a sofl vapor study of the Building A area (near areas of known and reported
phase-separated hydrocarbons [PSH] in groundwater) in order to evaluate the potential human
health risk fiom goil vapor intrusion originating from on- -Site patroleum hydrocarbons associated
with former Site use. Building A consists of a 760,000-square fout warehouse structure with
office apace at gach end of the building. A sub-slab methane colléction system was installed
during construction of Building A.

Soil vapor sampling probes were installed inside and around the eastern end of Building A, and
the soil vapot sampling was conducted, The results of the study indicated no significant risk to
human health. The report (SCS, 2008b) concluded that;

“Based on the data obtained as part of this assessment, laboratory resulis, and currént
regulatory guidelings, it is our professional opinion that:

s The concentrations of VOCs (henzene) detected In the soil vapor samples collected
within Building A at the Site are below their respective commercial CHHSL [California
Humah Health Screening Level] values.

s The concentrations of VOCs detected in some of the soil vapor samples coltected within
the parking aréas outside Building A are above their regpective commercial CHHMSL
values,

e The vapor intrusion modeling results using the totaiity of the soil vapor data result in an
estimated total cancer risk of 9,115-07, This value is loss than 18-06, the negligible risk -
threshold in (..4;11_ fornia,

s Nori-cancer health risks are also negligible, as indicated by a Hazard Index of less than
0.01, significantly bc:[ow the California negligible risk threshold Hazard Index
value of 1.7

The SCS (2008b) report was evaluated by the California Office of Environmental Health Hazard
Assessment (OEHHA) on behalf of the RWQCR, OFHHA issued 4 lotter that conclrred with the
conclusions and recommendations In the SCS assessment,
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5.2.58 Additional Groundwaisr l_ﬁvm%igmiaﬂ

As part of the ongoing corrective action at the Site, the RWQUB, In a letter dated

November 30, 2007, requested the installation of two monitoring wells into the deeper
water-bearing unit to further evaluate hydrogeologic conditions at the Site. A Werk Plan for the
Instellation of Groundwater Wells Required for Corvective Action was submitted in

March 2008 (CAPE, 2008a), and 4 Revised Work Plan for the Installation of Groundwater Wells
Required for Corrective Action (CAPE, 2008b) was submitted on June 30, 2008 (approved the

by the RWQCR in a letter dated Septcmber 35, 2008),

Following submittal of'a well permit application o the County of Los Angeles on

September 22, 2008 (approved on September 30, 2008), two monitoring wells, MW-20D and
MW-21D, were ingtalled to a depth of approximately 200 feet below ground surface (bgs) in the
deeper water-beating zone (WBZ) on Qctober 20 and October 26, 2008 (Figure 2),

Subsequently, in December 2008, the two new deeper wells dnd the other nine wells that
comprise the groundwater monitoring network were monitored and sampled (CAPE, 2009). The
groundwater in the two deeper wells was reported to have several CoCs, at generally low
concentrations, and no detectable concentratiotis of MTBE, TBA or other fuél oxygenates, CoCs
in shallow groundwater were generally reported at concentrations that were consistent with
historical data, An upward vertical hydraulic pradient was estimated between the shallow and
deeper WBZs,

5.2.6  Addiliondl Groundwater Investigution and CPT/ROST
“Assessment of LNAPIL

A document titled, Revised Workplan for Installation aj "Additional Groundwater Mowitoring
Wells (Revised Workpl an) dated May 7, 2010 (SCS, 2010b), was prepared by SCS 1o provide the
plan for installation of four new wells for futire grouncdwater monitoring and assessment af the
Sitﬁ: The Revised Workplan was one of the “technical reports™ requested by the RWQGCB in its
Amended Galifornia Water Code Section 13267 Order (Amended Order) issued on
February 4, 2010, SCS mobilized to the Site to install the four new wells on July 12, 2010, The
four new wells (MW-22, MW-23D, MW-24, and MW-25) weré included in the
December 2010 samplmg event. Details of the well installation and the results of the initial
sampling are presented in the Report of Installation of Additional Groundwater Monitoring
Wells, Sam Pedro Business Center, 300 Westmont Drive, San Pedro, _Ca!zﬁ:rma, dated
September 16,2010 {(5CS, 20104,

The new wells were installed at three locations on July 12 through 22, 2010, as required by the
Amended Order, as Indicated on Figure 2. Well MW-24 was installed near the existing

well MW-6R lgcated in the parkmg/truck loading area south of Building A, Well MW-235 was
installed near existing well MW-14R in the parking area east of Building A.

A pair of wells (MW 22 and MW-231) was installed in the paved fire lane area noith of
Building A nearexisting well MW. [OR MW-23D is a deeper well designed to match the similae
deep wells (MW-20D and MW-21D) sreviously installed south and east of Building A.

Technical Repart ~ Site Closure 27 ' March 2014



Part LA Distribution Canter

With the installation of the four new wells, each set of clustered wells includes one well screened
in the water table interval, one well screened approximately 40 feet below the water table, and
one well scresned in the deeper WBZ about 100 feet below the water table. The new wells were
installed, developed, and sampled as described in the table below,

Table 1, Well Instaliation Details

_ Total Depth _
Well Well Total Depth | Below MSL (in | Screenad Interval
Cluster Mumber | Water-Beardng Zong. | (infeetbys) | foel) ~{in feet bys)
Southof MAWOR | Shallow (water teble) | 114,70 11243 89.7 to 1147
bulding A | MW-24 | Tntermediate 145.30 42,71 135010 145.0
MW.20D | Deep | 200,00 98,05 - 1840 10 199,0
Bast of MW-14R | Shellow {w:::_ter table) 105.00 12.09. B0 to 105 _
Building A MW_»_%’@_ | Intermedictée - 14500 51.89 | 1350to 145.0
MW:21D | Deap 120000 10493 185,010 2000
Notth of |AW-10k | Shallow (water table) | 114.85 16.53 89.910114.85
B‘ui[.ding'. A MW-22 Intermedicte ' 145,00 46,22. 135.310 1453
MW.23D | Deep - 200,00 | 1101.68 120.0 to 200.0
Notes:

hys = below ground surface
MSL = Mean sea level (NAVDES datum)

In September 2010, SCS mobilized to the Site to conduet & Cone Penetration Testing (CPT)
investigation. The results were presented in the Report of Cone Penetration Testing
Investigation, San Pedro Business Center, 300 Westmownt Drive, San Peclro, California, dated
June 2, 2011 (§CS, 201 1b).

During & May 30, 2012, ineeting to discuss Site progress, the RWQCHE provided direction to
install two new wells at of:Site locations near former wells logated on Port of Los Angeles
property along the west side of John 8, Gibson Boulevard to provide data regarding the
downgradient groundwater characteristics, On August 21, 2012, 8C8 submitted a Workplan for
Installation of Additivnad Groundwater Monitoring Weflﬁ in compliance with the RWQCB
directivés. In a letter dated September 14, 2012, the RWQCB provided the following comments:

“Qff-Site grotindwater monitoring wells within the intermedinte water bearing zone
should be Installed based on the water guality data from the existing wells screenad in the
intermediate water bearing zone, Therefore, revise the Workplan to install additional
groundwater monitoring wells sereened in the intermediate water bearing zone.

“A well construction diagram should be included to depict datailefi well design for the
proposed off-Site groundwater monitoring wells.®

These additional requirements were incorporated into a Revised Waorkplan for Installation of
Addittonal Groundwater Monitoring Wells (Revised Workplan) dated October 31, 2012, The
revised scope of worl included four new off-Site wells, two installed in the shallow water
bearing zone WBZ, and two installed in the intermediate WBZ, The well installation activitles
are presented in the Report of Instadlation of Additional Groundwater Monioring Wells, San
Pedro Business Center, 300 Westmont Drive, San Pedro, California, dated December 24, 2013
(SCS, 2013¢).
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The new wells were installed on October 17 and |8, 2013, at two locations, as required by
RWQCB (Figure 2). One pair of wells (MW-26 and MW-27) was installed near former

well MW.12, which was located in the landscaped arca along the west side of John 8. Gibson
Boulevard, anci south of the above-ground pottion of the Western Fuel Oil p:pelme A second
pair of wells (MW-28 and MW-29) was installed north of former well MW-12, in the northern
portion of the landscaped slope adjacent to the Interstate Highway 110 embankment rétaining
wall (Figure 2).

Duting the well development activities for the four new wells, depth-to-water measurements
were made for the wells, The construction details for the wells are shown in the table below:

Table 2, Well Installation Defeils

TWell [T T | Tetaf Depth | Total Depth Abiuva/Below Screenied Interval
Adentifier | Water-Bearing Zone | (ln fof bys) MSL (in foet) . {in Teol bgs)
MW-26 Shallow {water tabls) 19.0° +1.84 9119
MW7 1 Inermedlate 58,5 4156 48 w0 38
MW-28 | Shallow (water table] 3.5 68 1010 20
MW.29 Intermadiate 400 4408 50 ta &40

Motes; ' :

bgs = below ground surfuce
M3l = mean sea lavel (NAVEES datum)

The first 2013 semiannual groundwater monitoring and sampling event was conducted in

June 2013, and the results of event were presented in a report titled, Groundwaier Monitoring

Report, First Semianmual 2013, San Pedro Business Cenier, 300 Westmont Drive, San Pedro,
California, dated August 15, 2013 (8CS, 2013b). More recently, in January 2014, $CS retuined

to the Site to conduct the second semiannual groundwater monitoring and sampling event

for 2013 (SCS, 2014y,

On February 12, 2014, SC8 collected groundwater samples from on-Site well MW-10R, anid.
off-Site wells MW-26, MW-27, MW-28, and MW-29. These samples were used for forensic
geochemical analysis, as discussed in sectipn 7.7 of this Report.,

The next sermiannual groundwater monitoring and sampling event is scheduled for June 2014,
5.2, Groundwater Meonitaring Well Sampling

The existing Site momtoung well network is currently monitored and ﬂmpled on a semianmual
basis, A summary of resuilts of recent groundwater sampling events is presented below.

May 2012

SCS conducted a semiannual sampling event in May 2012 and presented the following
conclusions in a report submitted to the RWQCE in August 2012 (8CS, 2012b):

¢ “Ciroundwater flow in the shallow WBZ, iz northuasturly with a gradient averaging
approximately 0.004 foot per foot (ft/f1). Groundwater flow in the intermediate WBZ is
also northeasterly, with a gradient of 0.004 ft/ft, Groundwater flow in the deeper WBZ is
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easterly, with a gradient of 0.006 fi/ft. A generally upward vertical gradient is estimated
between the deeper and shallow WBZs.

» “Free product thicknesses of 1.54 feet in well MW-6R, (J 19 foot in well MW-14R,
and 0,06 foot in well MW-19R were recorded in May 2012, These values are generally
similar to the measurements from previous sampling events.

« “TPH-GRO, TPH-DRO, and the VOCs benzene, ethylbenzene, isopropylbenzene;
1,2-DCA, 1,2-DCP, and TBA were detected in some shallow WBZ samples at
goneentrations generally similar to recent historical values.

» “Congentration plots for TPH-GRO, TPH-DRO, benzene, and TBA are generally
consistent with historical trends. The oxygenate TBA was present at a concentration
of 220 pg/L in MW-9R. TAA was not detected in the shallow WBZ wells,

»  “COPCs [constituents of potential congorn] in the shallow WBZ wells show generally
decreasing concentration trends.

& “COPCs, including TPH-GRO, TPH-DRO, BTEX, 1sopmpy1bemune naphthalene,
n-—pmpyibanmne, and 1,2-DCA were detected In Intermediate WBZ wells, This TPH
concentration in well MW-24 {3 anomalous but may be explained by a surface release of
hydrocarbotis from a source, probably a truck, in the Building A parking lot.

& “TAA and TBA were not detected above the laboratory reporting limit in the
intermediate WBZ wells.

e “While some COPCs have been detected in wells screened in the inteemediate WBZ, we
believe that the presence of these COPCs is likely attributable, at least in part, to the
drilling and well Installation process, 4 previously nated,

+ “With respect to the deeper WBZ, COPCs are not, and have not ever been (with the sole
cxceptie_n_, of the 1,2-DCA detected during the current sampling event in well MW-20D),
detected in MW-200 and MW-21D, While TPH-GRO and related COPCs were detécted
initially in MW-23D, the concentrations have decreased by several orders of magnitude
since then, and no COPCS were detected in the May 2012 sampling of the well. Wg
believe that the detected COPCs were principally the result of, or an artifact of, the
drilling program. The May 2012 results indicate that TPH-GRO and related COPCs are
riat present at detectable concentrations in the deeper WBZ.

e “With respect to the vertical migration of oxygenates, neither TBA nor TAA were
detected in any of the deeper WBZ wells, Given that these deeper WBZ wells are located
in areas where phase-separated hydrocarbons (or elevated TPH-GRO concentrations) are
present in the shallow WRZ, the continued absence of TBA/TAA in the deeper WBZ
indicates that vertical migration of oxygenates 15 Himited, This lack of migration is
consistent with an upward vertical hydraulic gradient observed at the Site.”
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Deaomber 2012

SCS conducted a semidnnual sampling event in December 2012 and presented the following
conclusions in a report submitted to the RWQCE 1n February 2013 (SCS, 2013a):

“Gmmndwater How in the shallow WBZ is northeasterly with a gradient averaging
approximately 0,004 foot per foot (f/f). Groundwater flow in the intermediate WBZ is
also northeasterly, with a gradient of 0,004 fi/ft, Groundwater flow in the deeper WBZ is
easterly, with a gradient of 0.006 ft/ft. A generally upward vertical gradient is esumateci
betwccn the deeper and shaliow WBZs,

“Free product thickncs'ses of 0.19 foot in well MW-=14R and 0.06 foot in well MW-19R
were recorded in December 2012, Thase values are generally similar to the measurements
from previous sampling events, Well MW-6R was blocked and groundwater and free
product levels could not be measured.

“TPH-CGRO, TPH-DRO, and the VOCs benzene, ethylbenzene, isoptopylbenzene,
1,2-DCA, [,2-DCP, and TBA were detected in some shallow WBZ samples at
concentrations generally similar to recent historical values,

“Concentration plots for TPH-GRO, TPH-DRO, benzene, and TBA are gerjerally
consistent with historical trends, The oxygenate TBA was present at a concentration
of 112 pg/L, in MW-Y9R, TAA was not detected in the shallow WBZ wells.

“COPCs in the shallow WBZ wells show generally decreasing concentration trends, |

“COPCs, including TPH-GRO, TPH-DRO, BTEX, isopropylbenzene, naphthalene,
n-propylbenzene, and 1,2-DCA were detected in intermediate WBZ wells. The
TPH-GRO and TPH-DRO concentrations tn well MW-24 cannot be explained and is
considered anomalous but may be explained by a surface release of hydrosarbons from a
source, probably a truck, in the Building A parking lot, In the previcus two sampling
avents TPH-GRO and TPH-DRO were ot detected in the well, :

“TAA and TBA were not detected above the aboratory repmtmg Himit in the
intermediate WBZ wells.

f‘Whi!e some COPCs have been detected in wells screened in the intermediate WBZ, we
believe that the presence of these COPCs is likely attributable, at least in part, to the
drilling and well Installation process, as pteviously noted.

“With xe%psct to the deeper WBZ, COPCs are not, and have not ever been (with the sole
exception of the |,2-DCA delected duung the May 2012 sampling event in well
MW-20D), detected in MW-20D and MW-21D. While TPH-GRO and related COPCs

-were detected initially in MW-23D, the concentrations hiave decreased by several orders

of magnitude since then, and no COPCs were detected in the December 2012 sampling of
the wall, We believe that the detected COPCs were prineipally the result of; or ah aetifact
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of, the drilling program, The December 2012 results indicate that TPH-GRO and related
COPCs are not present at detectable conceritrations in the deeper WBZ,

“With respect to the vertical migration of oxygenates, neither TBA nor TAA were
detected in any of the deeper WBZ wells, Given that these deeper WBZ wells are located
in areas where phase-separated hydrocarbons (or elevated TPH-GRO soncentrations) are
present in the shallow WBZ, the continued absence of TBA/TAA in the deeper WBZ
indicates that vertical migration of oxygenates is- limited, This lack of m:gremon is
gonsistent with-an ypward vertical hydraulic gradient observed at the Site.”

June 2013

SCS conducted a somiannual sampling event (n June 2013 and presented the following
conclusions in a repoit submitted to the RWQCB in August 2013 (8CS, 2013b);

“Ciroundwater flow in the shallow WBZ is northeastetly with & gradient averaging
approximately 0.004 foot per foot (ft/ft). Groundwater flow in the intermediate WBZ is
also northeasterly, with a gradient of 0,003 ft/ft. Groundwater flow in the desper WBZ I3
easterly, with a gradient of 0.006 fi/ft, A generally upward vertical gradient is estimated
between the decper and shallow WBZs. '

“No free product was recorded In wells MW-14R and MW-19R, for the first time in the
history of these two wells. Well MW-6R was blocked, thus groundwater and free product
levels could not be measured,

“TPH-GRO, TPH-DRO, and the VOCs benzene, ethylbenzene, isopropylbenzene,
1,2-DCA, 1,2-DCP, TBA, and TAA were detected in some shallow WBZ samples at
concentrations generally similar to recent historical values.

“Concentration plots for TPH-GRO, TPH-DRO, benzene, and TBA are generally

consistent with historical trends, The oxygenate TBA was present al a concentration

af 330 pe/L in MW-9R, TAA was firesent at a concentration of 177 pg/L, in MW-OR,

“COPCs in the shallow WBZ wells show generally stable or decteasing concentration
trends,

“COPCs, umiudmg TPH-GRO, TPH-DRO, BTEX, isopropylbenzene, naphthalene,
n~propylbenzens, and 1,2-DCA were detected in intermediate WBZ wells. The
TPH-GRO and TPH-DRO concentrations in well MW-24 are considered anomalous, 85
discussed in prior reports, but may be uxp!%mcd by a surface release of hydrocarbons
fram a source, possibly a truck in the Building A mrkmg lot, or by infiltration of surface
drainage containing COPCs,

PTAA and TBA were not detected above the laboratory reporting limit in the
intermediate WBZ wells,
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#  “While some COPCs have been detected in wells sereened in the intermediate WBZ, we
believe that the presence of these COPCs is likely attributable, at least in part, fo the
drilling and well installation process, as pteviously noted, with the exception of
TPH-DRO and TPH-ORO it MW-24.

»  *With the exception of a THP-DRO concentration of 640 pg/L, no TPH or VOCs
(including fuel oxygenates) were detected in samples collected from the deeper WBZ
- wells MW-20D, MW-21D, and MW-23D.

v “With respect to the vertical migration of-oxygenates, neither TBA nor ’I‘AA were
detected in any of the deeper WBZ wells. Given that these deeper WBZ wells arc located
in areas where phase-separated hydrocarbons (or elevated TPH- GRO concentrations) are
present in the shallow WBZ, the continued absence of TBA/TAA inthe deeper WBZ
indicates that vertical migration of oxygenates Is lirnited. This lack of m1gratlon is
gonsistent with an dpward vertical hydraulic gradient observed at the Site.”

Junuary 2014

SCS conducted a semiannual sampling event in January 2014, and presented the following
conelusions in a report submitted to the RWQCB in February 2014 (5CS, 2014):

¥ “Groundwater flow in the shallow WBZ is éasterly with a gradient averaging
approximately 0.004 foot per foot ([V/it). Groundwater flow in the intermediate WBZ is
nottheastetly, with a gradient of 0,004 fi/ft. Groundwater flow in the decper WBZ is
easterly, with a gradient of 0.006 fi/ft. A generally upward vertical gradient is estimated
between the deeper and shallow WBZs. The initlal measurements of groundwater
elevations for the new off-Site wells may indicate & tidal influence,

e “Free product was recorded in wells MW-6R, MW-14R, and MW-19R.

& “TPH-GRO, TPH-DRO, ahd the VOCs benzetie, ethylbenzene, xylenes,
isapropylbenzene, 1,2-DCA; and 1,2-DCP were detected in some shallow WBZ samples
at the Site at concentrations generally similar to recent historical values.

o “No COPCs wete detected in off-Site shallow WBZ weéll MW-28. COPCs detected in
off-8ite woll MW-26 ncluded TPH-GRO, 1,2-DCP, isopropyl benzéng, and n-
propylbenzene.

s “Concentration plots for TPH-ORO, TPH-DRO, benzene, and TBA are gencrally
¢ongistent with historical frends.

s “COPCs in the on-8ite shallow WBZ wells show penerally stable or decteasing
concenlration trends.

s “COPCs, including TPH-GRO, TPH-DRO, benzene, sthylbenzene, 1,2-DCP, and 1,2~
DCA were detected in intermediale WBZ wells at the Site.
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¢ “COPCs detected in the off-Site intermediate WBZ wells include TPH-GRO, benzene,
toluene, ethylbenzene, xylenes, chlorobenzene, 1,1-dichloroethane (1,1-DCA), 1,2-DCP,
and 1,2,3-TCP,

» “The TPH-GRO and TPH-DRO concentrations i well MW-24 are considered
anomalous, as discussed in prior reports,

»  “TBA was not deétected above the laboratory reporting limit in the intermediate WBZ
walls, TAA was detected at a concentration 6f234 pp/L in well MW-24,

¢ “While some COPCS have been detécted in wells screened in the intermediate WBZ, we
beligve that the presence of these COPCs is likély atiributable, at least in patt, to the
drilling and well installation process, as previously noted, with the exception of TPH-
DRO and TPH-ORO tn MW-24.

e “With the exception of & THP-DRO concentration of 2,710 pg/L, no TPH or VOCs
(including fuel oxygenates) were detected in samples collected from the deeper WBZ
 wells MW-20D, MW-21D, and MW-23D,

s “With respect to the vertical migration of oxygerates, neither TBA nor TAA were
detected in any of the deeper WBZ wells. Given that these deeper WBZ wells are located
in arens where phase-separated hydrocarbons (or slevated TPH-GRO concentrations) are
present in the shallow WBZ, the continued absence of TBA/TAA in the deeper WBZ
indicates that vertical migration of oxygenates is Umited. This lack of migration is
consistent with an upward vertical hydraulic gradient observed at the Site.

o “Water quality in the intermediate and deep WBZs s characterized by elevated TDS
fevels characteristic of brackish or sea water, especially in the off-Site intermediate WBZ,
wells,”

5.3 REGIONAL SETTING
5.3.1 | Regionul Geology

This dlseussion of the regional geology and hydrogeology is based on published information and
the results of previous investigations on the Site and adjacent sites, in particular the Revised Site
Characterization and Risk-Based Corrective Action Analysis prepared for the Site by Todd
Engineers (Todd, 1997).

The S_Ete {5 located near the northeastern margin of the Palos Verdes uplift. Surflcial geological
units in this area consist principally of Quaternary older alluvium/terrace deposits and slightly

older Quaternary marine deposits, including the San Pedro Sand. Underlying the Quaternary
uniits are Miocens sedimentary units of the Monterey Formation and its equivalents to a depth of
approximately 1,500 to over 2,000 feet,

The Upper Pleistocene portion of the Sen Pedro Formation, referred to as the 200-Foot Sand-
interval, is underlain in the vicinity of the Site by a deltaic sequence of relatively fine-grained
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deposits, which are generally correlative with some of the coarse-grained sands and gravels of
the upper portion of the Silverado dquifer (Ponti, 2008). This deltaic sequence is limited in extent
to the area along the northeast flank of the Palos Verdes Hills, mainly between the Palos Verdes

Fault and the Wilmington Anticline. The predominance of a deltaie depositional environment in
the vielnlty of the Site may halp to explain the presence of the relatively fine-grained silty sands
encountered in the lower pm‘tmn ufthe shallow WBZ, The predominance of fine-grained deltaic
doposits may also explain the origin of the thick aquitard separating the two water-bearing zones
at the Site from the much deeper Silverado Aquifer.,

Figure 4 shows some of the geologic feafures in the vicinity of the Site in relation 1o active and
abandoned wells, Major geologic structures in the vicinity of the Site include the Gaffey
Antioling, which crosses the southwest corner of the property and causes geologic beds beneath
the Site to dip gently to the northeast, and the Palos Verdes Fault, which crosses the northeast
corner of the Phillips 66 property, wheré it {s reported to have caused displacement of older units
but has not affected the younger formations associated with the Gage and Lynwood aquifers
{Trihydra, 2008b).

5.3.2 Regiondgl Hydraogsoelogy

The Site is situated on an elevated marine terrace located near the southern édge of the West
Coast Groundwater Basin, a relatively small groundwater basin underlying the southwestern part
of the Los Angeles Coastal Plain (DWR, 1998). It is bounded on the north by the Ballona
Escarpment, on the east by the Newport-Inglewood Uplift, on the southwest by the Palos Verdes
Hills, and ot the south and waest by the Pacific Ocean. The Basin covers 160 square miles and
includes 20 incorporated cities.

Five aquifers have been defined in the West Coast Basin, From the surfacc; they are the
Gaspur, 200-Fool Sand (Gage), 400-Foot Gravel (Lynwood), Silverado, and Pico, The Pico
Formation is composed of semi-consolidated materials of moderate per mr:ﬂblhty in some
locations but s gcnera[iy not used for water supply (Todd, 1997). The major s '1qu:f’els are
sepat: ated by aquitards in the general vicinity of the Site. These aquitards limit the downward
migration of shallow groundwater contamination.

The Gage or 200-Foot Sand Aquifer was given that designation bccausa it ocontred
dppmmmamky 200 feet bgs in the syncling extending from Inglewood southeasterly through
Gardena (Todd, 1997). This unit is composed of fine~ 1o medium-grained sand with variable
amounts of gravel, sandy silt, and clay in the West Coast Basin (Todd, 1997), Its thickness varies
from 25 feet to 200 feet in the vicinity of the Site.

In the West Coast Basin, the Lynwood Aquifer is called the 400-Foot Gravel Aquifer because its
basc is appmmmaieiy 400 feet bgs along the axis of the syneline, It is composed of continental
and matine deposits, The 400-Fpot Gravel Aquifer is estimated to be approximately 25 feel thick
in the vicinity of the Site (Todd, 1997).

The Silverado Aquifer consists ol sand and gravel with localized, discontinuous beds of sandy
silts, silt, and ¢lay, A clayey zone divides this unit into gn upper zone and a lower zone, Most of
the gloundwatel extraction ogeirs from the coarser lower zone, The aguifer is
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about 350 10 700 feet thick in the southern pmtzon of the West Coast Basin (Todd, 1997) Most
of the freshwater production in the basin oceurs in the Silverado Aquifer.

The Gaspur Aquifer occurs only within the ancestral channel of the Los Angeles River and does
not extend to the vicinity of the Site.

Boring logs for deep industrial water supply wells drilled on the Phillips 66 property north of the
Site, together with regional ¢ross-sections confirm that, in the vicinity of the Site;

« A confining layer separates the 200 Foot Sand Aquifer from the 400-Foot Gravel
Aqul‘fea

« The 400-Foot Gravel Aquifer is thin (approximately 25 feet thick) and composed of
r@laﬂ:wcly low-permenbility deposits.

e The 400-Foot Ciravel Aquifer is separatud from the S;lverado Aquifer by a thick aquitard
(approximately 400 feet thick).

As noted by Todd (1997):

“CDM {August 1995) has developed a conceptual model to s1muiate the southern half of the
West Const Bagin for a Domingue# Gap Barrier Project water quality study, The data
gathering and modeling results indicated that lower hydraulic canductlvmcs were present in
the aquifers in the vicinity of the Site.”

“ . The hydraulic conductivitiés of the 200-Foot, 400-Foot, and Silverado aquifers decrease
in the aren of the Site, The horizontal and vertical conductivities of the 400-Foot Gravel
Aquifer reduce to those of the aquitard above the 400-Foot Aquifer.”

5.4 SITE SETTING

.4 Topography

Prior to grading for redevelopment, the WFO property occupied a hill with elovations ranging
from approximately 75 to 135 feet above MSL. Topography of the area around Building A
originally sloped toward the sast: Topography was changed by cut and fill operations during
grading for the Site. Based on information on groundwater mohitoring well elevations, the layer
of fill beneath Building A thickens toward the sast to arsund 15 feet thick.

5.4.2 Utilities
Based on our review of as-bullf plans for the Site, we Identified the fullowing utilities:
s Storm drain
& Sanitary sewer

»  Tire water lines

Based on availgble information, these utilities are believed to be shallow, Th@_éterm draln system
that drains the truck parking area empties into the retention basin at the east end of the Site. The
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sanitaty sewet and fire water lines also appear generally to have shallow burial depths, but as-
built details of the trench lines were not available to SCS. Based on the interpreted shallow
depths of burial, we believe it unlikely that the utilities are acting as “preferential pathways™ for
CoC migration at the Site.

5.4.3 Geology

The geology of the shallow WBZ was characterized duting the installation of the SVE system at
the Site by CET (CET, 1998a). The lithologic compasstmn ol'the shallow WBZ, from the ground
surface to approximately 13 to 20 feet below MSL, is pradomm'mtly fine-grained silty sand, with
occasional lenses of silt and clay. There-appear to be no majot lithologic barriers to Inter al
migration of groundwater within the shallow WBZ,

The geology of the deeper WIBZ has been partially investigated by the dril ling of several deep
wells at the Site, Deep well MW-11 and its veplacement well MW-18 encountered silis and silty
fine-grained sands from the bottom of the shallow WBZ (af afound 120 feet bgs or 20 feet below
MSL) to a depth of approximately 180 to 200 feet bgs (roughly 90 to 100 feet below MSL),
whete cleaner sands that contained groundwater were encountered.

Cross-sections presented by CET (1998a) do not indicate the presence of faulting at the Site.
5.4.4 Hydriogeslegy

The Gage (200-Foot Sand Aquifer), the uppermost aquifer beneath the Site, is predominantly
sompaosed of fine- to very fine-grained sand with {enses of silt and clay. Both the shallow WBZ
and the despor WBZ are interpreted to be within the Gage Aquifer. The Gage Aquifer is in direct
contact with salt water from the Los Angeles Harbor approximately 1,000 feet to the east of the
Site. The hydrogeologic units at the Site beginning at the ground surface include the Gage
Aquifer, an aquitard, the Lynwood (400 Foot Gravel Aquifer), an aquitard, and the Silverado
Aquifer. The Lynwood Aqulf’er in the vicinity of the Bite is more accurately described as an
aquitard due to low hydraitlic conduetivity, It will be referred to as an aquifer In this Report for
consistency with established nomenclature. Deep borings on the Phillips 66 refinery directly
north of the Site and other regional studies confirm that the laterally continuous 25+ to
50-foot-thick squitard separates the Gage and Lynwaod Aquifers in this area, The aqmt‘uci
between the Lynwoad and Silverado Aquifers is at least 400 feet thick in the vicinity of the Site.

At the Site, groundwatei flow in the 200-Foot Sand Aquifer has been consistently toward the
east-northeast, North of the Site, at the Phillips 66 refinery, groundwater flow patierns show an
abrupt change with the flow direction changing from the east-northedst direction on the south
side of the Phillips 66 property to a porthwaest direction on the north side of the refinery, This
pattern has been consistent over the period of monitoring (since approximately 1986) and is
reportedly due to recharge from the elevated Palos Verdes Hills west of the Sité vicinity, the
influence of areas of mergence, and the influence of the DGBP.

Crroundwater i the Lynwood Aquifer flows to the hortheast toward a pumping center and the
ared of mergerics betwesn the Lynwood and the Silverado Aquifers.
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Groundwater flow in the Gage and Lynwood Aquifers, in the vicinity of the Site, is also affected
by injection of water at the DGBP to control seawater intrusior. The DGBP provides a hydraulic
barrier in the shallow aquifer, slowing contaminant migration from the Site toward pumping
centers north of the DGBP,

Depih to first water at the Site varies from approximately 52 feet bgs on at the nertheast cormer
of the property (MW-8) to approximately 96 feet bgs on the western side of the property
(MW-3R).

East of the Site and east of the Interstate 110 Freeway (MW-12 and MW-13), the depth to water
was historically measured approximately 15 to 16 feet balow the surveyed measuring point since
the ground surface elevation is much lower.

As reported in CAPE (2009):

“An aquifer test was conducted in the shallow water-bearing zone at MW-10R, located near
the northern boundary of the Site, in August 2007 (Cape, 2007[b]). Aquifer test data were
analyzed by the modified Thiem equation method. The transmissivity was estimated by this
tethod to be about 930 ga]lon/day per foot or 124 ft*/day [squared feet per day]. Hydraulic
conductivity (K) was calculated using the T= K x b formula; where Transmissivity (T) was
computed from the Thiem equation and b is the saturated thickness of the aquifer, which is
about 120 feet in and around MW-10R. Then, K= 124ft%/per day /120ft or aboyt | fifday
(CAPE, 2007[b]). Based on this, groundwater velocity was estimated using the Darcy
equation (Veloeity = Kl/n; whete 1 i3 the groundwater gradient and n is the porasity of the
aquifer) at 0.026 fi/day assuming a pommty of about 0.25 and gradient of 0.00658 feet per
foot”

Installation of additional monitoring wells at the Site has allowed the investigation of a deeper
WRBZ at approximately 200 feet bgs and an intermediate WBZ at approximately 140 feet bgs.

§.4.5 Recent Results / Hydrogeology
Groundwaier Elevation and Gradient

A series of depth-to-water measureinents for the Site wells indicated an apparent elovation
incrense in-all of the on-Site wells compared to elevations measured during the previous
monitoring evehts (8CS; 2014), The BPA On-line Tools for Site Assessment Calewlation -
Gradient Calculator website was employed to caloulate gradients using measurements from the
on-Site monftoring wells. The shallow groundwgztcr gradient was estimated to be easterly, with a
magnitude of 0.004 oot per foot (fI/{t), which is penerally consistent with prior gradient
estimates, The {nitial dopth-to-water measurements from the new off-Site wells may indicate a
tidal infloence on groundwater elevations near the West Basin of the Los Angeles Harbor,

Gradient ualcuimonﬁ; based on the data collected during th:: August 2010 and subsequent
sampling eveits indicate that there arc apparent differences in flow dircotion between the
shallow, intermediate, and deeper WBZs, as indicated in the table below and in Figure 3:
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Tabkle 3. Horizontal Gradient Caléulations

A R TRE I . . Direclion
0.004 f1/ft ' st

0,005 fi/ft N
0,006 ft /4

Sthk}w Wells
Intermecdiate Wells

nerih-norfhe'csst

De&pér'_w_sg{ls aust-southaast

To evaluate possible vertical gradients between nested wells screened at different depths in the
three areas investigated by the new wells, data from the recent monitoring event were input into
the EPA On-lire Tools for Site Assessment Calculation - Vertical Gradient Calculator website,
The results for the throe well clusters are shown in the table below.

Tahkle 4. Vertical Gradient Calculations

Shallcw Inrermedmte

(Berst of Bullding A)

MW=6R and MW.24 277 ft/it up

Locaten A - N
: MW-BR and MW-20D | Shallow « Deap 0.017 fr/ff up

(South of Bullding A) e
o MW-24 and MW-Z20D |, Infermediate - Deap 0019 /it ufz
Locatlon B MW-TAR ang MW-25 Shallow - Infermediare 1.99 fi/fi up
theri - : — —

pearion MW-14R and MW=21D | Shallow - Deep 0002ft/f | up

MW-25 and MW-21D | Intermediate - Deep 0.0004 f1/ét down
Locction C. MW-10R and MW-22 | Shallow - Intermediate 2.58 ft/f up
acation MW-TOR and MW-23D | Shallow - Deep 0.017 fi/ft up

(Morth oF Building A) . _ : :

MW-Z2 and MW-23D | Intermadiate - Deep 0.029 ft/f upr

Off-Site Wells = | MW-26 and MW.27 Shallow - Intermediate 0,029 ft/ft down

Seutharn Palr _ :
Off-Site Walls - MW-28 and MW-29 lShnllaw » Intermediate 0012 ft/fr down

Northern Poir

Based on wlrcnt and previous vertical pradient caloulations for the well psurs in each cluster, 4
predominantly upward vertical gradient has been inter preted to be present in all three on-Site
clustérs. However, 4 slight dowitiwvard gradient was noted using one well pair at Location B. The
estimates of an upward hydraulic gradient are consistent with previous estimates of an upward
vertical gradient between the shallow WBZ and the deeper WBZ in the on-$ite wells, The initial
results from the new off-Site wells indicate downward vertical gradients.

Junuary 2014 Analytical Results
Shallow WBZ

TPH-GRO was detected in groundwater samples collected from shallow WBZ wells MW-9R,
MW-10R, and MW-26 at concentrations of 127 pg/L, 14,900 pg/L, and 1,060 pg/L, respectively
(Figure 5; Figure 6). TPH-DRO was detected in groundwater samples collected from

well MW-10R st a coneentration of 30,400 pg/L (Figure 6). 1,2-DCA, commonly used in the
past as a lead scavenger in motor fuels, was detectad in groundwater samples collected from
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well MW-9R at & concentration of 17.1 pa/L. Benzene was detected in groundwater samples
collected from wells MW-9R and MW-10R at concentrations of 15.6 and 544 pg/L, respectively
(Figure 5), Xylenes were detected in well MW-10R at a concentration of 70, {pg/L. The only
other VOUs deteeted were ethylbenzene in MW-10R at a concentration of 603 ug/l;
isopropylbenzene in MW-10R and MW-26 4t concentrations of 35,9 pa/L and 18.3 pg/L,
respectively: n-propylbenzene in MW-10R and MW-26 at concentrations of 20.4 g/l

and 21.2 pg/L, respectively; and 1,2- DCP in MW-8 and MW-206 at concentrations of 15,2 jig/L.
ang 11,8 /L, respectively.

General minerals and natural attenuation parameters were also analyzed during the

January 2014 sampiing event. Dissolved methane was détected in most of the shallow WBZ
wells, The results show that the samples with the highest concentrations of methane wére from
those wells that also had the highest concentrations of TPH, indicating that biological breakdown
of hydrocarbons was occurring, Other natural attenuation indicators tested included nitrate,
sulfate, and bicarbonate alkalinity, Non-detect concentrations of nitrate in samples from
impacted wells suggest the oceurrence of biochemical reactions that have reduced the
concentrations of this substance, Indicating the existence of oxidative bacterial breakdown of
hydrocarbons, Relatively high concentrations of bicarbonate alkallmty in samples from TPH-
impacted wells indicate the production of carbon dioxide, which is also likely associated with
biological breakdown of hydrocarbons,

Based on the ] anuary 2014 inorganic analyses, water in the shallow WBZ continues {o be
generally sodium-calcium bicarbonate-chloride in nature, Water sample pH is near neutral. TDS
concentrations range from 1,680 to 2,490 mg/L. in the on-Site wells. TDS concentrations range
from 724 to 793 my/L in the off-Site wells. As indicated in the Stiff and Trilinear figures from
the January 2014 sampling event, water cheniistry in the shallow WBZ varies from well to well.

Groundwater Information for the shallow WBZ from several motitoring wells in the southern
portion of the Phillips 66 refinery was obtained from the most recent repors available on the
GeoTracker database. The most recent sampling reported at the Phillips 66 property was
conducted in April 2013 ('I“mhydro, 2013). Rclevant data from this sampling event have been
pravided (Figure 7).

- Intermediate WBZ

TPH-GRQ was detected in sanples collected from intermediate WBZ wells MW.24, MW-27,
and MW-29 af concentrations of 102 ug/L; 4,590 pg/L, and 3,260 pg/l., respectively, in

Fanuary 2014 (Figure 6). TPH-DRO was deiegtad at & concentration of 26,900 pg/L in
grounidwater Sflmplcs collected from well MW-24. TPH-ORO was detected at a concentration
of 12,600 (ig/L in groundwater samples collected from MW-24. These TPH-DRO and
TPH-ORO concentrations aie anomalous and Inconsistent with historical data from MW-24,
With the axccptlon of monitoring wet]l MW-24, TPH-ORO has not been detected in any previous
groundwater samples fiom the 8ite well network: A workplan {o evaluate the possible sources of
this release and io conduct well repairs was submitted to the RWQCB on July 31, 2013,

Benzene was dctgct_ed in samples collected from wells MW-24, MW-27, and MW-29 at
concentrations of 33,4, 78.4, and 399 pg/L, respectively. Other VOCs detected wers toluenc in
the sample collected from well MW-29 at a concentration of 29:4 {ip/L; ethylbenzeng in the
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sample collected from wells MW-25 and MW-29 at concentratiois of 1.99 pg/L and 12.4 pg/l.,
respectively; xylenes in the sample collected from well MW-29 gt a concentration of 20.8 g/l
Additional VOCs present only in groundwater samples collected from well MW-24 include
acetone at a concentration of 24.2 pg/l, 1,2-DCA at a concentration of 24,2 ug/L, and TAA ata
concentration of 234 ug/L.

Some VOCs wete reported only from the new off-Site wells. 1,2,3-richloropropane

and 1,2-DCP weie found t concentrations of 233 ug/l. and 4,000 pg/L, respc,c;tlvely, in
groundwater samplés collected from well MW-27. Additional VOCs present only in groundwater
samples collected from well MW-29 include thlorobenzens at a congentration of 128 ug/L,
1,1-DCA ata concentration of 34.9 ng/L, 1, l-dichloropropene at a concentration of 11.4 pg/L,
and TAA at & concenration of 234 pgll.

Based on the results of groundwater sampling conducted since June 2009,

chlorobenzene, 1,1-dichloroethane, and 1,1 diuhloropropene have not been found in the on-Site
wells. 1,2,3-Trichlaropropane was detected in on-Site well MW-8 during the June 2009 sampling
gvent, but has not been detected in any other on-Site groundwater sample‘s since 2009, 1,2-DCP
has been deteoted in MW-8 since June 2009, with generally decreasing concenteations ranging
from 71.6 pgr’L, in June 2009 to 12.6 jig/L In June 2013,

As noted in the report of the initial sampling of the intermediate WBZ wells (SCS, 2010), {tis |
likely that at least some of the COCs detected in samples in the intermediate WBZ are artifacts
of the well installation process. This is supported by the fact that, during the second semiannual
{(June 2011) sampling event for the intermediate WBZ wells, concentrations of fuel-related CoCs
were generally much Jower (in some cases dramatically lower) than in the initial sampling event.
Based on the results of the cuirent sanipling cvent, the trend of decreasing concentrations is
generally continuing, with the exceptions of TPH-DRO and TPH-ORO in MW-24, which are
considered anomalous,

TPH-GRO was detected in intetmediate WBZ wells MW-22, MW-24, and MW.25 at
concentrations from 208 ng/L_tC) 11,400 pg/L.in May 2012, TPH-DRO was detected at a
concentration of 43,000 pg/l. in well MW-24. TPH-QRO was detected at a concentration

of 7, 100 pe/L in well MW-24. These TPH concentrations are anormalons but may be explained
by a surface release of hydrocarbons from a source, probably a truck, in the Building A parking
lot, TPH-ORO has not been detected in any previous groundwater samples from the $ite well
network.

Aqui-Ver (2014) reviewed the MW-24 data and concluded:

“MW-24 is an intetmediate depth well, logated in the truck loading area of thc PDC
(Figure 1, site plan). As seeh by the chemical hydrograph for well MW-24 (Figure 2),
henzene ha% haen gg.nc:la[iy decreasing in concenfratior over time, while there has been &
distinct more recent rise in diesel range organics (DRO) concentrations. Benzens | isa
compcmnd of concern, DRO itself is not, so the key takeaway is the ongoing expected
decling in benzene concentrations is consistent with the expectations of our 2011 work, It
is noteworthy that these recent DRO concentrations are wel above the soiublhty imits of
diesel fusls (typleally loss than 6 - 15 mg/] solubility, API 2004), meaning that the results
are emulsified and invalid as a quantitative dissolved-phase measure, Therefore the
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apparent dissolved-phase DRO increases may not in fact be present at levels reported by
the lab. However, the increasing concentrations do idicate a change in conditions, and
this is of potential concern given the location of MW=-24 within the trucking operations
area of the PRC. The most obvious source for a new occurrence of diesel at an
intermediate groundwater depth at this Jocation is the surface trucking operations, Given
the historic nature of the subject plume beneath the PDC, and the absence of significantly
changed hydraulies or other conditions, there is no expectation that this DRO increase I3
a result of natural fate and transpott processes, but rathér a new and presumably shorts
term pulse from surface runoff infiltrating the well box. It is always problematic to have
direct conduits to the aquifer under conditions where there are surface sources that can
add contaminarits, which are fuadamentally low mass ar’tltaats imprinted on the broader
historic plume.

“Giiven the overarching recommendation of our work, which is for site closure, it is
recommended that this well and others within the operations footprint of the PDC be
destroyed, as chemical and gaugmg trends over the years are well controlled, and the risk
of having these wells remain is gréater than the valug of maintairiing these logations.”

Prior to the December 2010 sampling event, fugl oxygenates had been absent from the Site
monitoring wells during the previous two years, with the sole exceptions of two detections in
samples colleeted from MW-9R. The presence of TBA in the initial samples at a concentration
of 65.3 pg/l, in MW-24 and a concentration of 139 pg/L. in MW-25 gre the possible result of the
well drilling process, as discussed above, during which the oxygenates, along with other CoCs,
may have been transported into deeper groundwater. In particular, this may be the case because
drilling oceurred through free product (or highly impacted zones) in the shallow WBZ in both of
these wells. TBA was not detected above the laboratory repor tmg limit in the intermediate WBZ
wells during the Januaty 2014 sampling event;

Based on the results of the initial sampling of the new off-Site intermediate WBZ

wells MW-27 and MW-29, the reported concentrations of total dissolved solids, chlaride,
sodium, and sulfate are much higher than thoss reported for the on-Site intermediate WBZ wells,
The reported concentrations of these constituents indicate that the intermediate WBZ
groundwater in the downgradient area of MW-27 and MW-29 would be described as brackish ot
saline.

Dieeper WBZ

With the exception of a TPH-DRO concentration of 2,710 pg/L in the sample collected from
monitoring well MW-20D, no TPH or VOCs (including fuel oxygenates) were detected in
samples collected from the deepm‘ WHZ wells MW«QOD MW-21D, and MW-23D (Figure 6).

During the January 2014 sampling, digsolved methdne was not deteeted above the laboratory
reporting Limit in the deeper WBZ wells,

Based on the January 2014 samples go!lcctu:l from thege three wells, water in the deeper WBZ is
prcclommantly sodium-caloiun chioride in character with a near-neutral pH. Concentrations of
TDS in the samples collected from MW-20D, MW-21D, and MW-23D were 1,410 mg/L,
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10,900 mg/L, and 1,390 mg/L, respectively, The TDS concentration of 10,900 mg/L, in MW-21D
would be described as brackish or saline.

Forensic Geochemisiry

Due the unusual composition of chemicals detected during the recent monitoring of the newly
installed downg;adlent monitoring wells, SCS retained Zymax Laboratories (Zymsx) to conduct
forensic analysis of gioundwater samples collected in February 2014 to assess the chemical
composition, ot “fingerprint” of the chemicals in ¢ach of the wells, In particular, the analysis was
intended to assess whether the results rc:port;ed for off-Site wells are congistent with the on-Site
source area ot release, in addition to assessing whether the off-Site well data are consistent frotn
well patr to well p‘air,

Therefore, the design of the sampling program ineluded the collection of a groundwater sample
from MW-10R, & well-kinown to have clevated concentrations of dissolved CoCs and near the
downgradient Site boundary, and the southern off-Site well cluster MW- 26/MW-27, and the
more northern off-Site location MW-29. It should be noted that MW-28 was not included for
analysis since there dre very low of no detectable concentrations of CoCs in groundwater
samples collected from this well,

After appropriate purging, four groundwater samples from momtor ing wells MW-10R, MW-26,
MW-27, and MW-29 were analyzed by Zymax fot charactetization and comparison of petroleum
ptoduets in the sample. The following analyses were performed:

o C3-C10 gasoline rangs hydrocarbon concentration by gas chromatography/mass
spectrometry (GC/MS)

« TFuel oxygenates by GC/MS

e C10-C40 alkane analysls by GC/MS

The complete Zymax report, including laboratory data, 1s presented as Appendix C lo this Report
and an excerpt is presented below, with emphasis added in hold italic face to highlight discussion
points:

“The (3-C10 gasoline range concentrations in the samples are shown in the Appendix,
and are displayed as bar diagrams In the following pages, MW-10R, shown on p.7,
contains a suite ofhydrocarbons that is dominated by cycloalkanes, but contains small
concentrations of tr 1mc:thy1pc:ntanf:sﬁ which are alkylate hydrocarbons that are blended
into gasglme to ingrease octane levels, The BTEX components are dominated by benzene
and ethylbenzene, which is characterisiic of degradation in an anaerobic environment
(Chapelle, 2001).

“MW-26 and MW-29

The bar diagram of MW-26 on p.7 shows a similar distribution to MW-10R up to C8,
Benzene and ethylbenzene, however, are In much lower concentrations in MW-26, which
would be consistent with the dissolved hydrocarbon plume migrating into a more agrobic
environment, which would promote the degradation of the benzene and ethylbenzene,
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The concentrations of the C3-benzenes and Cd-benzenes are relatively higher in MW-26,
snd may reflect input from another souree.

“The bar diagram of MW-29 on p.8 shows a very different hydrocarbon distribution,
which is dominated by benzene and a methylpentene, In addition, in comparison with
MW-26, the distribution of methylpentanes (identified as horizontal line 1 is different,
and the concenirations of the dimethyleyelopentanes (horizontal line 2) are considerably
lower. The relative concentrations of the BTEX compounds in MW-29 reflect their
solubility in water and represent a relatively undegraded dissolved gasoline plume. MW- -
29 also contding DIPE (7 ug/L), a fuel oxygenate that was not detected in any other
samples, These differences in the hydrocarbon and additive compositions indicate that
the gasoliné in MW-29 is not sourced from MW-10R,”

“MW-27

In the bar diagiam of MW-27 on p.9, benzene is doniinant, with very small
concentrations of othet hydrocarbons, Ethylerie dichloride (EDC) was also detected,
which is probably associated with the other chlotinated solvents, dichlotapropane and
trichloropropane, that were detected in the sample, as shown in the Appendix.
Dichloropropane is an intermediate in the production of tetrachloroethene and other
chiorinated chemicals (Rossberg et al, 2006). Historlcally, trichloropropane has been
used as 8 paint or varnish remover, a cleaning and degreasing agent, and in the
production of pesticides, Currently, it is also being used as a chemical intermediate in the
process of making chemicals such as hexafluoropropylene and polysulfides and 4s an
industrial solvent (Cooke, 2009). Tetrahydrofuran, an industrial solvent, was also
detected in MW-27. The minor hydrocarbon constituents in MW-27 are in such small
concentrations that it is difficult to make any reliable correlation to the other samples.,
However, the BTEX distribution more closely rexembles the distribution In MW.29
than MW-26, suggesting that in MW-27 the BTEX compounds in pmiicular are
probably derived from the same source as MW-29,

“MW-10

The C3-C10 gasoline range concentrations in the samples are shown In the Appendix,
and are displayed as bar diagrams in the following pages. MW-10R contains a suite of
hydrocarbons that is dominated by cycloalkanes, but contains small concentrations of
ancthy]pentanes, which ave alkylate hydrocarbong that are blended into gasolme 10
increase octane levels, The BTEX componénts ate dominated by benzene and
ethylbenzens; which is characteristic of degradation in an anaerobic environment
(Chapelie, 2001). The bar diagram of MW-26 on the following page shows a similar
distribution to MW-<10R up to C8. Benzene and ethylbenzene, however, are in much
{ower congentrations in MW-26, which would be conmstent with the dissolved
hydrocarbon plume migeating into a thoi¢ aerobic environment, which would promote the
degradatlon of the benzene and ethylbenzene, The concentrations of the C3-benzenes and
Cd-benzenes are refatively higher in MW-26, and may rfzﬂcct input from another source.

“The C10-C40 GC/MS alkane chromatograms are shown on pp.7-9, MW-10R contains a
suite of hydrocarbons fiom 20 min to 55 inin retention time in the carbon range C10-C24,
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- which is the range of diesel and #2 fuel oil. [soalkanes are dominant, with no evidence of
n-alkanes, which are dominant i fresh diosel and #2 fuel oil, but are the most readily
biodegraded hydrocarbons.

“The peaks up to 20 min relention time represent volatile hydrocarbons. There Is no
evidence of this diesel#2 fuel oil In MW-26, MW-27, or MW-29, ITn MW-26, there is, in
addition to the volatile hydrocarbong up to 30 min retention time, unidentified material
from 45-50 min and a suite of n-alkanes from nC25 to nC35; this represents a small
amount of petroleurn wax from an unknown source. In MW-27, the only alkanes
identified were from petroleum wax, MW-29 also-contained 4 small amount of petroleum
wax. A large peak, identified as C10M15NO2S, probably represents n

butylbenzenesul fonantide, which is widely used as a plasticizer in polyacetals,
polyamides, and polycarbonates, and has been found In ground water and effluent from
wastewater treatment sites.”

The Zymiax repoti goes on to draw the following conclusions:

»  “Water sample MW-10R contains dissolved hydrocarbons that most likely rcprcsent
degraded gasoline,

o  MW-26 containg a similar gasoline, and some heavier aromatic hydroaarbons, probab y
from anothér soutee. '

»  MW-29 contains 4 different gasoline with the fuel oxygenate DIPE. This gasoling s from
a different soutce than MW-10R,

e The dissolved gasoline in MW-27 appears to be more similar to MW-29, and s probably
from the same source as MW29.

»  MW-]10R also contains degraded Llu.,sel or #2 fuel ol that was not detected in MW-26,
MW-27, or MW-29,”

These data and conclusions suggest that while the gasoline range petroleum hydmccubons in
MW-26 are consistent with MW-10R and an on-$ite source, the CoCs detected in other wells
ate, in general, notand are consistent with a distinet or separate source of release. Furthermore,
the results from the intermediate zone wells, while consistent with one another, are not consistent
with the detected CoCs in the shallow zone wells and suggests another source or sources of
release, unrelated to the CoCs defected in on-Site wells,

5.4.6 Discussion

Based on piezontetric mapping (Fxé,me 5), groundwatet flow in the shallow WBZ is generally
towards (He east and northeast, This is consistent with historical results. Water elevations in wells
at the Site have generally fluctuated within a ranpe-of approkimately 0,5 to 1 foot since 2002.
However, an increase in groundwater elevations was observed in all of the on-Site wells during
the January 2014 monitoring ¢vent,

Groundwater flow in the shallow WBZ was northeasterly, with a gradient ranging

from 0.0020 to 0.0065 fi/ft during previous monltoring events, but the January 2014 gradient
calculations indicate an easterly flow direction. The January 2014 flow directions for the
intermediate and deep WBZs are generally similar to those of the previous monitoring events.
Vertical gradients, calculated for the last 10 monitoring events, genwﬂly show an overall
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upwatd hydraulic gradient, Downward vertical gradients, between the shatlow and intermedlate
WBZs, were observed in thé initial monitoring of the new off-Site wells pairs.

In general, the laboratory results for the on-Site wells for the shallow WBZ are consistent with
those from previous sampling events, However, the results from the new off-Site wells screened
in the shallow and intermediate WBZs are not consistent with the results from the previous wells
~in the area, MW-12 and MW-13, which were destrayed in 2009, Detectable concentrations of
TPH and Othél‘ chemicals in the new wells may be related to residual impacts during well
installation or may be related to upgradient sources, such as the nearby Phillips 66 refinery.
Some CoCs reported from samples collected from the new off-Site wells have not been reported
from the on-Site wells, such as chlorobenzene, 1,1-DCA, and 1,1-dichloropropens. The chemical
1,2-DCP was mported at a-tonceniration of 4, 000 ug/ls in the samplc, from MW-27. This CoC
has nof been detected, with the exception of minor concentrations in well MW-24, in the samples
collected from any on-Site intermediate WBZ wells since June 2009, The distribution of the
CoCs in the off-Site wells may be suggestive of offSite sources. 1t is Hkely that future
groundwater sampling in the new wells will help to resolve the issues.

With the exception of the recent deteetion of TPH-DRO and TPH-ORO in MW-24, the CoCs
that have been detected in wells screened in the intermediate WBZ, we believe, are at legst
partially attributable to the drilling and well installation process, as previously noted,

With respect to the deeper WBZ, CoCs were hot, and have not ever been (with the exceptions of
the 1,2-DCA detected during the May 2012 sampling event in the sample collgcted from

well MW-20D, and the TPH-DRO detected during the June 2013 and January 2014 sampling
events in the samples collected from well MW-QOD) detected in MW-20D and MW-21D, While
TPH-GRO and rélated CoCs were detected initially In MW-23D, the concentrations have
decreased by several orders of magnitude since then, and no CoCs were detected in the last five
samipling events. We believe that the detected CoCs were prmmpaliy the result of, or an artifact
of, the drilling activities, The January 2014 analytical results indicate that, with the exception of
T PI*LDR'_O in MW-20D, CoCs are not prescnt at detectable concentrations in the deeper WRZ.

Neither TBA not TAA was detected in any of the deeper WBZ wells. Given that these deeper
WBZ wells are located in atéas where free product (or elevated concentrations of TPH-GRO) is
present in the shatlow WBZ, the continued absence of TBA and TAA in the deeper WBZ
indicates that vertical nitigration of fuel oxygenates {0 the clecper WRBZ is not cocurring, This ldck
of migration is conistent with the generally upward vertical hydraulic gradient ptcsent at the
Site.

A congentration map is ineluded for benzene in the shallow WBZ (Figure 7). The current
concentration maps are similar to maps included in previous monitoring reports, ;ndno&tmg that
the lateral extent of CoCs at the Site [s generally stable. During the p:avm‘)us four monitoring
events, the measured free product thickness has been generally similar in wells MW-14R and
MW-19R.

In general, concettrations of CoCs detected in the January 2014 samples are similat to those in
the recent past and discussed in the Groundweder Monitoring Report, First Semiannual 2013
(S48, 2013b) however, as wauld be expeeted, there is some flustustion from ong monitoring
event to the next; In addition, the detection of TPH-DRO and TPH-ORQ in MW-24 afler two
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sampling events with no detected concentrations of these CoCs cannot be explained and is
considered anomalous.

A series of concentration over time graphs for these wells was provided In the Groundwater
Monitoring Report, Second Semigrnual 2013 (SC8&, 2014) (Appondix D). The purpose of these
graphs is to illustrate trénds in analytical data, which can be useful in interpreting whether
naiural attenuation is taking place in the subsurface. The hydrograph for each well was also
plotted on these graphs for feference purposes and to hélp evaluate whether groundwater
elevation fluctuations are influencing COPC concentration trends. Based ona qualitative review
of the current data, thete are no apparent correlations between variations in COPC concentrations
and variations in groundwater elevations,

Additionally, the linear-regression trendlines of the CoCs are depicted on éach hydmgr 2pln as
appropriate, with the caleulated square of the sample correlation coefficient (R }. The R* value
indicates the goodpess-of-fit of the trendline to the dataset. In general, an R?value

between (1.7 and 1 would be a good to excellent fit, between 0.4 and 0.7 a maderate 1It, and
below 0,4 would be a poor fit. For illustration purposes, samples with no detectable

comenh ations were plotted at half the reporting limit for the respective analyte. A summary of
the R? values for TPH-GRO, TPH-DRO, and benzene are presented in the following table with
R? valies for the remaining df:tccu,d analytes provided on the hydrographs. In general
decreasing or stable COPC concentration trends were hoted in all wells. However, R* values for
wells MW-8 and MW-9R indicate poor data fits for linear-regression methods. Different
statistical methods may be necessary (e.g., Kendall-Thiel) to properly evaluate these trendlines,

Tuble 5, Treﬂdima Statisticul Velues

TPH-GRO TPH-DRQ Banzens
R2 TPHORO R# TPHDRO R Benzené
| flindarregression | R2 {linedr-regréssion /2 Alivearregrasslon R*
. Welt:  grandling) | . Valve | iendling) Yalug - trendline) Value
MYW-AR Resreasing® 0.89 Stable* 1 0.04 Decieasig® Q.31
MwW-8 | Decrsasing® 0,32  Btable® 0.01 Not Deteciad -
MW-98 | Deersasing 0.4 Stable® 0,04 Decreasing 0.4
MW-10R Pecreasing 041 Dscraasing 0.004 Dacreasrng 0.79

Ns!és

= CaCs net detacted In gurrent sampling
R? ﬁ‘é seuars of the sample tofrelation coefficiant
w8 ot applicable

Wells monitored sinee at least the early 19905 (MW-8, MW-12, and MW-1 3) have shown
overall increasing groundwater elevations of several feet, with an approximate 2-foot increase
- between 2001 and 2002, which appears to be the result ol a change in vertical survey datiim,

Water in the shallow WBZ is generally sodium-caleiuny bicarbonate-chioride in nature and, for
on-Site wells, of relatively high TDS (1,930 mg/I, mean TDS for on-8ite shallow WBZ wells
samipled), The mean TDS for the off-Site shallow WBZ wells 1§ 759 mg/L.

Water quality In the interinediate WBZ is characterized by elevated TDS, and has TDS levels
ratging from brackish to those consistent with sea water,
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With the exception of TPH-DRO detected in MW-20D, neither TPH nor VOCs (including fuel
oxygenates) was detected in samples from the deeper WBZ wells, Water in the deeper WBZ is
different in chemical character with evidence of brackish (10 900 mg/L, TDS in MW-21D)
groundwater quality and an average TDS that is higher than in the shallow WBZ: A gencrally
upward hydraulic gradient between the WBZs indicates that CoCs are unlikely to mtgraxc
downward from the shallow to the deeper WBZ.

.5 LNAPL INVESTIGATION RESULTS

5.5,1 Interpretation of Subsurfoce Litheology and Lithelogic
Trands

The CPT investigation of LNAPL was conducted at the Site in response to RWQCB
requirements. The goal of a CPT investigation is to identify in situ soil types and assess
subsurface stratigraphy that can then be used in developing an overall understanding of the
preserice, fate, transport, and remediation potential of CoCs, Parameters measured by the
piezocone are used to determine the soil behavior typés (SBT), particularly cone resistance and
friction ratto.

Diagrammatic cross-sections of the Site based on CPT data SBT logs indicats that the vadose
zone is generally silty sand to coarse sand. As discussed in in the CPT report, the SBT logs may
overestimate the smount of coarse-grained materials presont (SCS, 2011b). The logs show a
general Increase in the amount of fines prosent at a depth of about 60 to 80 feet bgs, an interval
in which CPT refusal was often encountered, 1t is likely that these fine-grained soils produced an
inctéased friction load on the CPT probe, which eventually vaused refusal.

The SBT logs for locations north of Bullding B (CPT-6 and CPT-7) and south of Building A
(CPT-14, CPT-4, and CPT-13) all show predominantly fine-grained materials with a thin-bedded
appedrance. In the area south of Building A, only CPT-18 shows a predominance of sandy SBT
classes, However, the lithologic log from MW-20D located olose to CPT-18 suggests the
presence of more silty lithologies than those indicated by the SBT log.

In suminary, the CPT data indicated:

+ Drilling conditions weré generally difficult, with frequent refusal of the CPT borings
prior to reaching their targeted depths below the water table, and coring attempts with
the CPT method were unsuccessful in collecting soil samples {rom the saturated zone
of the shallow WBZ,

¢ The upper portion of the vadose zone is generally sandy, whils the lower part of the
vadose zone and the strata beneath the water table are gererally finé~grained 3111':; and
sandy silts,

¢ The amount of cc_mrsermgfamed sand may be overestimated by the SBT lithologies
interpreted from the CPT data,

SBT logs of the CPT borings show bedding features not generally reaognized_in core samyples
from the Site, pacticularly the presence of alternating thin beds of fine-grained deposits in the
lower part of the stratigraphic section analyzed,
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5.5.2 ROST Ilnterpretation
General Methodolagy of CPT/ROST Borings and Inferprétation of Logs and Trends

The second phase of the CPT investigation involved the use of a more powet ful C‘PT tig to push
a combination probe consisting of the CPT piezocone and a ROST sensor. The goal of the
combination CPT/ROST borings was to evaluate the éxtent of LNAPL and to uh,m fy the
distribution of the LNAPL relative to various lithologie types,

The: CPT/ROST probe was advanced to refusal, with a goal of reaching 40 feet below the water
table or about 140 feet bgs (the intermediate WBZ), This goal was achieved in only a few of the
CPT/ROST borings due to refusal, but some of the borings did extend at least a shoit distance
into the saturated zone.

The data from the borings that miet refusal in the vadose zone are valuable in interpretation of the
overall stratigraphy of the Site (8CS, 2011b). Some of the field-assigned boting labels of
“ROST” were changed to “CPT™ for their final designations on figures and tables.

The first series of combma‘tton CPT/ROST borings were placed around sach of the throe Site
wells that have consistently contained LNAPL durlng groundwater monitoring events, The
intention of theése borings was to get 4 baseline indication of the ROST method’s ability to
recognize the disteibution and composition of the hydrocarbons near a known area of LNAPL.
Although the presence of LNAPL was known in the three wells, it was hoped that the ROST logs
would help to identity the vertical distribution of hydrocarbons in enough detail to show
relationships between the LNAPL and the subsurface strauglaphy and hydrogeologic conditions,
and to allow the correlation of the hych ocarbon response with the soil categories identified by the
CPT probe,

ROST reflectance values are generally less than 5 to 10 percent, suggesting the presence of
LNAPL is relatively small quantities, However, there are some intetvals of relatively high
reflectance (greater than 20 percent) near the present water table and in the submerged portion of
the shallow WBZ (Figures 1 and 12). In some ROST logs, there is an apparent “smear zone™ of
petroleuin hydrocarbon-bearing solls from about the present water table to a depth of

about 10 to |5 feet below the water table, likely due to past variations In groundwater levels and
the generally higher water table elevations currently observed in the Site wells,

In summary, the ROST data indicated the following;

» The ROST reflectarice values are genarally low (from 0 to 3 percent) for the stratigraphic
section investigated which means ihat LNAPL was generally not detected.

» Some spikes of relatively higher reflectance (greater than 20 percent) were noted in both
the vadose zone and below the water table, characterized by thin layers of LNAPL
associated with thin- bedded fine-grained stratg, as indicated by the SBT logs generated
from the CPT response,
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s The area north of Building B appears to contain limited potential for the presence of
LINAPL, based on the weak ROST response in the interval around the watei table,

» The aren south of Buildirig A appenrs to have a two-layered distribution of hydrocarbons
based on the ROST logs, with an upper layer starting at the water table and a deeper zone
at about 10 to 13 feet below the water table,

A small ara at the east side of Building A was found to have a very high reflectance response in
a single | ROST log ,CPT21, with two layers located at a significant depth below the water table
(Figure 12).

5.5.3 Laboratory Data
Sampling and Analysis Methodology

The ROST and CPT data alone do not allow for a direct field measurement of LNAPL saturation
or hydrocarbon mobility, Therefore, ddditional soil and LNAPL data are required to evaluate the
significance of the ROST reflectance and bettet understand actual LNAPL distribution and
compc}sutmu Such data include LNAPL {luid physics data, LNAPL chemistry, in situ fluid
saturation ciata, afud soil ﬁuxd interaction properties.

Soil borings were drilled with the CPT method and also by hollow-stem auger methods in an
attempt to collect suitable soil core samples for laboratory analysis. The few core samples
collected from the vadose zone by CPT methods in September 2010 represented the deepest
strata that could be teached by the CPT coring, which was not successful in sampling at or below
groundwater, A second attempt to collect core samples usiing a larger CPT truck in

October 2010 was also unsuccessful, It was necessary to remobilize to the Site on
Deécembet 13, 2010, with a CME73 hollow-stem auger rig, provided by Cascade Drilling, in
orde: to ﬁollef;t core samples from the saturated zone.

The hollow-stem auger borings and goil samples were selected from specific depth intervals
based on the information obtained from the CPT/ROST borings and logs. Core intervals were
selected in intervals of uniform lithology and, when possible, strong ROST response. One core
drilling location was placed at ench of the three general areas of investigation,

LNAPL and Dissolved-Phase Chemisiry

Free product chemistry was analyzed during a previous phase of work at the property

(Jones, 20023 The carbon-range distribution of samplés collected was interpreted Lo represent
two different produst types. The sample from MW-6R appeared to cantain a distinet kerosene -
(Fusl Ofl #1) pattern with hydrocambons in the range of C4 through C17, The sample collecied
from well MW-14R résembled Jet A fuel, with most of the hydrocarbons in the' C6 to C15 range,
Some gasoimf: was hoted to be présent in both samples and was estinated 1o

comprise 10 to 15 percent of the sample from MW-14R but was estimated at less than § percént
of the sample from MW-6R. Due to the age of the releages, it is possible that much of the
product represents “weathered” gasoline as a result of biodegradation/attenuation over many
years. Such weathered gasoline may not be recognized by the ROST probe.
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Solls chemical data collected duting previous well installation activities are available fora wide
range of samples (most recently, the samples from the four new monitoring wells and the core
samples from the CPT mvestigation), and the dissolved-phase petroleum hydrocarbon chemistry
s represented in numerous groundwater sampling evenits (Figure 6). The current series of
groundwater sampling events began in 2002 with the “yéplacement” wells installed after
completion of Site grading for redevelopment, Only a few of the previous groundwater wells
were included in the well network, and two of these previous downgradient wells (MW-12 and
MW-13) were destrayed under perinit in 2009,

The groundwater monitoring results indicate that gasoline-range hydrocarbons dominate the
dissolved-phase constituents, with diesel-range hydrocatbom present in two wells (MW-10R and
- MW-24). Qil-range hydrocarbons are not present in detectable concentrations,

Fluid Safusutions

Understanding the characteristics of pore fluid behavior s eritical in determining the potential
for remedlation, Core samples collected from the soil borings were analyzed for fluid saturation
paramoters and chemical composition. The fluid (LNAPL) type and soil physical properties
determine whether the fluid is potentially recoverable using conventional groundwater
remediation methods, While precautions were taken in the field to reduce loss of fluids during
the coring and sample handling, some reductions are to be expected in any sampling procedure.

Residual saturation refers to the amount of immobile fluid, such as water or hydrocarbon, ina
soil, L.e., the saturation level below which fluid drainage will not ocour. The Modified Ametican
Soclety for Testing and Materials (ASTM) D425M/Dean-Stark analyses are used to bracket the
expected residual saturation values, for possible use in modeling. The laboratory method applies
cetirifugal force of 1,000 times the foree of gravity for | hour to reach an approximation of the
field residual saturation of LNAPL, This test is essentially a simulation of the conditions created
by an induced hydraulic gradient, such as might be created during hydiaulic remediation efforts,
and may also be used in caleulating recoverable LNAPL.

The ldboratory measuied water and LNAPL saturations from the ASTM D425M/Dedn-Stark
pore fluld saturation tests were reported as a percentage of the total porosity of the soil (pote
volume), The measured LANPL initial saturations for these tests ranged from 2.7 to 14.2 percent
pote yolume (Pv) for samples at or below the water table. The previously measuréd saturations
for the two deep wells MW-20D and MW-21D do not appeat o be tepresentative. An initial
NAPL saturation (by APL RI* 40) of around 3 percent was indicated in the capillary fringe
sample CPT-1-85.0, The initial and final LNAPL saturation vilues for the core samples collectad
by 8C8 in Deceimber 2010 are shown in Table 6 below:

Table &: Inttial and Final LNAPL Suiuraﬁan Vialues

NAPL Safuration ASTM ﬁ425/Deana5wrk
_ Findl {after _
Sample tirain Size gentrifuge ut Estimate of Percent
Number {medn) Initial 1,0004G) Recoverable NAPL
5C8-81-99.00 | vy fine 7.0 7.0 0
grained sand T
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NAPL Saturation ASTM D425 /Dean-Stark
Final {after
Sample . Grain Size ' centiifuge at Estimute of Porcant
Number {mean) Initin! 1,000x6) Recaverable NAPL
ey ) very fine~ :
3C5-B2-98.0" | grained sand 14.2 8.2 42
5C5-82-112.0' silt 7.5 6.2 N 17
; Medtum- '
SC3-83-91.0 grafned sand | 77 . 89 o 23
e G ; very fine- - ‘
SCHB070" | arained sand o °

The percentage of recoverable LNAPL based on the ratio of the initial to final NAPL saurations
is 0 in two samples and reaches a maximum of 42 percent in SCS-B2-98.0°. The mean percent
recoverable is 16 percent for these samples,

The résidual saturation results from 8CS-B2-98.0° suggest that a sighificant perceniage of the
LINAPL present in this sample could be removed by hydraulic methods. However, because the
initial LNAPL saturation value of this sample was only 14.2 percent, even an optimistic estimate
for hydrocarbon recovery would result in a relatively low mass of mobile LNAPL,

5.5.4 Lithelogy and 1ts Influeince op LMAPL Distribution

Dhbplte serious difficulties encountered during the implementation of the CPT investlgation,
important information was obtained about Site geology and the distribution of LNAPL. Some of
this information about the LNAPL could not have been obtained without the application of
ROST methotds. Even though the data obtained from the saturated zone of the shallow WBZ was
not 4s extensive as had been anticipated, there is sufficient new information that Improves our
understanding of the LNAPL distribution at the Site and the fate and transport 6f CoCs in the
subsurface.

The CPT borings have Tevenled stratigraphic trends not previously ldcntxf’ ed in core sampling at
the Site. The SBT logs show a generally sandy upper part of the vadose zone, underlain by a
predominantly very fine-grained sand and silt interval starting at a depth of about 60 feet bys and
extending into the saturated zone. The S8BT logs also suggest a great degree of variability in the
geherally fine-grained units. The thin-bedded aspect of the fire-grained units shown on the SBT
logs Indicates more small-scale lithologic heterogeneity than has been recognized from core
sampling.

The CPT data indicate that the Site [ithologies consist of interbedded silty sand, fine sand, and
silts. As seen in core samples collected during the installation of groundwater monitoting wells,
both coarse sands and clays are rare at the Site. The lithologic composition of the strata beneath
the Site is generally consistent with deposition in a low energy coastal environiment, possibly in a
deltaic setting with associated tidal channels and strandlines. The very distinctive, heavily
burrowed sand layer encountered at a depth of around 140 to 145 feet bgs in borings for thc
recently installed groundwater monitoring wells may represent the base of this fine-grained
aequence. Such burtowed layers often represent a period of relatively low sedimentation rates,
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such as would be present in a shallow marine embayment prior to filling with the deltaic
coarsening-upward “bayfill” deposits. Coarse~grained channel deposits would tend to be absent
due to the lack of streams capable of carrying coarse materials. As a result of the depositional
environment, the entire stratigraphic section investigated consists of predominantly fing-grained
sotls that Wlll not be conducive to fluid migration. "

5.5.5  LENAPL in S5eil Samples and 1ts Relationship to Residoal
Saturation

Unfortunately, the Site raw ROST reflectance values are not easily translated into LNAPL fisld
saturation quantities, At a nearby site (the Phillips 66 Carson refinery), statistical modeling of a
large data set allowed a determinatioh of the relationship between ROST total fluorescence
values and the presence or absence of LNAPL impacts (Trihydro, 2008a),

The lower limit of 3 percent intensity was determined to indicate the presence of LNAPL it the
pore spaces, The modeling also indicated that thé ROST intensity values

between 3 and 50 percent suggested the presence of LNAPL at or above residual saturation,
depending on the lithology and type of product. The 2008 Trihydro report for the

Phillips 66 Carson refinery coneluded that ROST intensities greater than 50 percent indicate
slgnificant LNAPL impacts that could polentially be recovered by conventional methods,

5.5.6 ROST Indications of Vertical and Latera) Distribution of
CLNAPL

The ROST reflectance data show that little LNAPL is present in the vadose zone, with the
possible exception of an area near well MW-20D south of Building A, Based on the ROST logs
of the saturated zone, there is an intetval of low to moderate ROST response extending
downward from the current water table for a vertical distange of around 15 to 20 feet. In some
logs, thete are two distinct areas of LNAPL impact within this “smear zone” (Figures 11 and 12),
The ROST data indicate that the capillary ftinge associated with the current groundwater table
does not appear to contain L,NAPL, although core samples and field instrument readings indicate
the presenee of petroleum hydrocarbions in soll above the water table. A Tew of the ROST
borlngs werd able to reach below the interpreted LNAPL zone to strata with no meastrable
refleciance response,

Assessment of the lateral distribution of LNAPL was hainpered. by the lack of ROST data in
some areas of the Site. The area between Buildings A and B appears to have a gaso]me range or
possibly ketoséne range LNAPL zone beneath the water table in the area around momtormg
well MW-6R (Figwre 11), Although the ROST reflectance values arc relatively high in this area,
the reflectance decreases toward the south and east, The presence of Bullding A to the north of
monitoring well MW-6R prevented the placement CPT/ROST borings to evaluate the northward
extent of the submerged LNAPL zone,

On the east side of Bullding A, the CPT/ROST bovings were hampered by shallow refusal at
most locations, One ROST-only biaring (CPT-21), located in the northem portion of the
employee parking area, showed a very strong reflectance response suggesting the presence of
diesel-range LNAPL (Figure 12). Unfortunately, assessment of this part of the Site was
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constralned by the limited space availabile for drilling due to the présence of steep-paved or
landscaped slopes and several utilities (Figure 10),

5.5.7 Petrophysicol and Chemical Daia in Interpretation of ROST
- Results

The interpretation of the CPT and ROST data is aided by the physical and chemical laboratory
analyses of soil core samples collected from locations selected primarily on the basis of ROST
reflectance mquhs

At most locations, there are sharp ROST spikes associated with fine-grained strata indicated by
the CPT fogs. Although these tmcngmmcd intervals appear to contain LNAPL, their small pore
spaces (as confirmed by grain size analysis) would make LNAPL recovery difficult beeause it
would tend to be held by the strong capillary forces in the fine soils, Also, there may be
relatively little LNAPL, impact, based on the low free product thickness cutrently measured in
existing wells.

Although thé ROST reflectance rarely exceeds 5 to 10 percent, most of the higher values appear
to be in thin-bedded, fine-grained intérvals in the saturated zone. Such lithologic heterogeneity,
by itself; creates serious difficulties in recovering LNAPL because of problems regarding the
prediction of LNAPL behavior and the potential effects on well capture zones. This geologle
heterogenetty has a marked impact on the relative permaeability and cftwt;va conductivity of
LNAPL..

The pledommantly fine~grained c‘;mnpmsatmn of the a.aturatc,d zone also has a strong influence on
the mobility of water and LNAPL. The capillary pressure data indicale that water is difficult to
remove from the low porosity, fine-grained soils of the saturated zone. This relatively high water
saturation prevents the LNAPL from moving through pores, so the LNAPL present within these
fine soils will likely be impracticable to remave using conventional methods. Also, hydraulic
recovery wells in the fine-grained soils are not likely to be very effective due to loeally induced
reductions in saturation near the walls,

This remaining water would be expected to interfire with the movement of LNAPL through the
small pore throats of the fine-grained fock, leading to an “entrapment™ of the LNAPL. As noted
by Huntley ahd Beckett (2002):

“For the same capillary pressure conditions, LNAPL saturations are substantially smaller
in fine-grained soils than in coarse-grained soils, all other things being equal. This effect
combipes with the low intrinsic permeability of fine-gr afned soils to produce very low
mobility and potential récovery in fing-grained materials, When the regional

groundwater flow and volatilizations ﬁom the fine-grained materials s small, the lifespan
of LNAPL, it these miaterials can be long.”

5.5.8 LNAFL Recovery

Residual LNAPL saturation measured for selected core samples at each of the three areas of
mvastxgauon at the Site suggest that the mass of LNAPL pregent is not large and that much of it
is not likely to be recoverable by conventional methods: As noted by Huntley and Beckett
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(2002):

“Residual saturation is the smallest saturation remaining in the formation against
hydraulic recovety and is the theoretical endpoint of LNAPL hydraulic recovery. It is
also a highly optimistic endpoint because real hydraulic var iability, well efficiency, well
interference, aquifer heterogeneity and other factors all combing to diminish sctual
vecovery atd leave more LNAPL in the formation.”

Only a few core samples showed a significant decrease from imitial to final LNAPL saturation.
Combined with thé likelihood of the entrapment of the temalmng LNAPL in the fing-prained
soils of the satur ated zone, these factors will likely result in low resovery. Based on obr
experience and a review of published literature, the LNAPL present within these heterogencous
fine-grained soils of the saturated zone is not likely to be practicable to remove using
conventional methods,

While the submerged LNAPL remains a source of dissolved CoCs, the LNAPL is likely stable
due to the entr apment phenomena in the saturated zone, Mareovet; groundwater data collected
over the past 20 years and modeling results presented in the conceptual site model (CSM)
(SCS, 2009b) indicate that the dissolved phase CoCs plume is generally stable with limited
dissolved-phase CoC migration,

5.5.9 Extent of €CoCs in Groundwaiar
Dissolved-Phase Cols in Groundwater - Lateral Extent

Dissolved and phase~separated hydrocarbons have been detected in a number of intermediate
WBZ wells at the Site. However, the lateral extent of both the dissolved phase CoCs and areas
where LNAPL aceurtiulates in wells are bounded or can be inferred by on-Site and '
Phillips 66 wells and appear to be remarkably stable, based on a comparison of historical and
current groundwater quality data. This conelusion 13 further supported by othet fines of evidence
ineluding “fate and fransport modeling,” as described in a subsequent section of this Report.

ﬁ;gwived Phase CoCs in Groundwalar - Veritical Exieﬂ%

The vertical extent of CoCs at the Site has been asseséed based on sampling dala from
manitoring wells installed in the deeper WBZ, These wells were installed in areas proximte to
shallow wells with kndwn and reported LNAPL accumulations and are likely representative of
“high-visk’ aveas for vertical migration at the Site, The lack of impacts to the deeper WBZ is
supported by an upward vertical hydraulic gradient that has been observed between the deep and
shallow wells, In particular, fuel oxygenates including MTBE, TBA, and TAA have never beén
detected in the groundwater samples from the deeper WBZ.

Phuse-Separated. Hydrocarbons
Based on 8CS’ review of current and historical groundwater monitoring data, the aréas where

free product accumulates in monitoring wells appears stable and consistent and s limited to a
faw wells, _
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More recently, as previously described, modeling was conducted by Aqui-Ver, Inc. (AVI) to
assess the LNAPL hydraulic conductivity and velocity (AVT, 2011). AVI concluded that the
potential for LNAPL migration, as measured by velocity, is extrémely limited (less than 1 foot
per year (ft/year).

Oftbite Downgradiant Wells

AV1(2014) reviewed the laboratory and forensic geochemical data for the new off-Site weélls and
concluded:

“Recent wotk by SC8 included installation of new off-Site and down gradient wells
relative to the PDC site. An intermediate zone well furthest down gradient, MW-29,
exhibited unexpected petroleurn impacts (Figure 1, Site Plan; SC8 2014), based on the
coneeptual site model and expected transport conditions.

*Advanced forensic evaluations by Zymax Laboratories, and a review by their Senior
Geochemist Dr. Alan Jeffrey (attached hereto), show that the impacts at well MW-29
bear no resemblance to, and could not have come from, the PDC area plume., For
instance, a diagram of the paraffins, isoparaffins, aromatics, naphthenes, and olefins
(PIANO; Figure 3) of MW-29 a5 compared to onsite well MW=-10R shows the highly
distinet differences in these petroleum products. There is also a poor correlation in the
gas chromatographic response between these locations (coufhclunt of correlation = 0.29;
Figure 4). Given these observations, and those of Dr. Jeflrey, It s chemically definitive
that MW-29 is unrelated to the PDC site plume. '

“In addition to that straightforward line of forensic chemistry evidence, thers are other
suppotting observations for this conclugion. First, ag shown in Figure 5, the groundwater
gmchc}misny at MW-29 is sagmﬁc;mtly different from that within the PDC plume, That
is, the groundwater at MW-29 is no longer the same ag the PDC groundwater, but rather
something much different (saltier). If transport was from the PDC to MW-20,
groundwater geochemistry would tend to be similar, There is obvicusly the addition of
non-site groundwate] to this MW-25 area, and that means that a good portion of transport
to this area is not from the PDC site,

“Well-known plume transpoit principles, coupled with California’s plume distribution
studies, dictate that contaminant ¢oneentiations decrease with distance away from the
“source™ area. [t is not reasonable to have higher concentrations of a degradable
compound like benzene at a distal location like MW-29 than is present in riear-source
locations like MW-10R. This is physically implausible. Further, MW-29 does not contain -
detectable tert-butyl alcohol (TBA) or tert-amyl alcohol CTAA) the most transportable of
contaminants present historically onsite, that will eﬂactwely move with the flow of
groundwiiter and be muted by attenuation processes. It is not expected that a degradable
compound like berizene would travel preferentially to lesser dogradable compounds like
TBA and TAA. Further, MW-29 coritaing diisopropyl ether (DIPI), whereas source area
wells at the PDC do not, DIPE was used by some réfiners as an anti-knock and oxygen
additive from the late 19705 forward, peaking in the mid-1990s during the Reformulated
Gasoline era (REG), Again, the presence of DIPE and absence of TRA/TAA at MW-29
are distinguishing features, along with the other forensics, of a release dttributable to 4
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source other than the PDC site. MW-29 also contains chlorobenzene, which has never
been detected in PDC plume wells.

“In summary, petroleum impacts were discovered at MW-29 that are untelated to the
PDC site, and therefore do not influghce past work regarding plume stability, transport, or
risk.”

5.5.10 Evalvalion of the Fale und Transpert of Growndwater
Centaminants

Buckground and Objectives

In 2009 SCS conducted fate fmd transport modeling of the shallow WBZ at the Sitg to assess
benzene migration. SC8 revised the 2009 fate and transport modeling in the 2011 Corrective
Action Plan and Feasibility Study to reflect two changed assumptions:

1) 'The thickness of the source arca was 20 feet rather than the 10 fect that we previously
assumad. This parameter was adjusted based on the data from the CPT/ROST
investigation.

2) Interpreted the benzene concentration “end point” to 1 pg/L to assess the maximum
benzene migration that is consistent with the MCL for behzene.

The mode! assumnes a constant (infinite) source term, which is very conservative and likely does
not reflect actual Site conditions, where source concentrations are expected to reduce aver time,
In addition to fate and transport modeling, AVI (2011) conducted similar modeling (with slightly
different assumptions) for benzene transport as well as TBA transport in the shallow WBZ
(Appendix A).

This evaluation of contaminant fate and transport was conducted to determine if there is a
significant likelihood that petroleum hydrocarbons will migrate into deeper aquifers, or migrate
significantly off-Site or inpact sensitive receptors without source ares intervention, The
evaluation was conducted by evaluating vertical gradients (based on recent groundwater

elevation data) to dddress the possibility of vertical migration, and mathematical modeling of
hor:zantal transport of representative dissolved constituents using fleld-measured and assumed
parameters. The modeling aimed to identify the maximum downgr adient extent of LOI’IEEI’HII]:U]T,S
that could be expected to extend beyond the existing monitarmg network,

Technical Appmmh and Resuirs
Vertical Gradients

Thrée monitoring wells (MW=20D, MW-21D, and MW-2313) have been installed in the deeper
WBZ (l.e. at a total depth. of approximately 200 feet bgs, whereas the “shallow” WBZ wells were
installed to approximately 115 feet bgs). These wells present an opportunity Lo assess vertical
movement of the groundwater,
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The deeper WBZ wells dre located close to shallow and intermediate WBZ wells so the gradient
can be divectly calculated between well pau‘s conslsting of deep, shallow, and intermediate wells,
The vertical gradients wire calculated using the EPA Online Tools,

" Water level differences between the corresponding well pairs reveal a predominantly upward
gradient for the recent monitoring events. This suggests that there is no hydraulic driver for
contantinants to move lower in the aquifer. These findings are consistent with the previously
discussed hydrogeologic conceptual model that indicates recharge occurs in the elevated Palos
Verdes Hills west of the Sife and that the §ite is located in or just éast of a discharge area. This
also suggests that further investigation of the deeper zones for contaminants that may have
migrated from the free product is unnecessary and unjustified based on the physieal conditions at
the Site (l.e., tm upward flow prevents the contaminants from migrating downward).

Harizontal Transport Medsling

Groundwater sampling has indicated that the plume is likely stable (i.¢., not expanding).
However, ficld assessment of the leading edge of the plume, necessary to confirm this, has not
been possible to conduct as part of this program because the area is off-8ite and not possible to
access due to the Harbor Freeway. There is likely co-mingling of contaminants from other
sources (e.g., Phillips 66) that would complicate the interpretation of very low levels of dissolved
hydrocarbons, One monitoring well (Phillips 66 MW-8) is directly downgradient, and the data
collected from this well do tot indicate any impacts. However, to supp!c:mant these data, a
mathematical modeling approach was implemented to predict the maximum downgradient extent
of the dissolved plume leaving the contaminant source area at the Site,

To assess horizontal contaminant migration (and specifically natural attenuation), existing data
collected from the Site and assumed parameter values (from published literature) were used in
conjunction with an analytical modeling approach to predict concentrations of benzene (used as
an Indlicator compound) at various linear distances downgradient (in tums of groundwater flow)
front the contaminant source area. Benzene was selecled as a “worst case™ sinee it is the most
mobile of the standard petroleum hydrosarbon constituents and it also carries the hlg]wst risk
profile,

The potential for benzene {ranspart was predicted for various times to eviluate the maximum
downgradient extent that the contaminants would migrate before being attenuated. The modeling
was fmipleimented with the assistance of the computer program BIOSCREEN (Newell and
MeLeod, 1996). BIOSCREEN is specifically destgned to simulate transport (and natural
attenuation) of dissolved hydrocarbons at petroleum fuel release sites, The software has the
gbility to simulate advection, dispersion, adsorption, and aerobic decay as well as anacroble
reactions that have beeti showd to be the doniinant biodegradation processes at many petroleun
release sites. BIOSCRIZEN includes three different model types:

«  Bolute trarisport without decay;

s  Solute transport with biodegradation modeled as a first-order decay provess (simple,
fumped-parametér approach); and

e Solute transport with biodegradation modeled as an "Instantaneous” biodegradation
renction (approsch used by BIOPLUME models).
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For this effort, solute transport with biodegradation modeled as a firstzorder decay process was
selected because of the limited amount of data available to support the instantaneous reaction
micdel,

BIOSCREEN is based on the Domenico (1987) three-dimensional analytical solute transport
model. The original model assumes a fully-penetrating vettical plane source orlented
perpendisular to groundwator flow to simulate the release of organics moving into groundwater.
In addition, the Domenico solution accounts for the effects of advective transport,
three-diimensional dispersion, adsorption, and first-order decay. Because the firsi-order decay
mode! was selected for this evaluation, the results the BIOSCREEN sirulation is, in effect, the
Domenico solution.

 BIOSCREEN employs a simplified répresentation of the system; at this point, it is our opinion
that this is justii’i&d by the available data.

Table 7 (on the following page) presents the baseline pa[amctcrs used for madel input. Assumed
patameter values were selected (based on literdture values) in order to provide conservative or
worst-cage results, For example, the longest reasonable blodegradation half-life for benzene that
is reported i the literature was used in order {o show the least amount. of biodegradation that
could be oceutring, therefore resulting in the farthest possible downgradient migration of the
plume.

The soutce area concentration was conservatively set at 40 mg/LL, the maxinmum dissolved
henzene concentration that can result from equilibrium between gasoline and water -
(Wilson et al, 1990). The size of the source area was defined as the current area of free proctuut
The thickness of the source area was set at 20 feet based on results oF CPT/ROST investigation.
A consérvative assumption employed was that the source area concentration remaing constant at
its existing coneentration indefinitely. This combination of assumptions is likely, in our opinion,
to produce the largest plume possible given the observed groundwater flow conditions, measured
aquifer properties, and simplified assumptions.

The movement of the free product was not simulated. LNAPL has been observed in two, or
sometimes three, monitoring wells. However, it is assumed that either the soil concentrations
throughout the source area are below residugl saturation (i.e., all the pore spaces ave not
completely occupied by hydrocarbon) and, therefore, under natura) conditions (i.e., not in the
presence of a moriitoring well sink), the hydmcarhon is not mobile as LNAPL; or, 1f
colicentrations are at or above saturation, there is no driving gradient to mobilize the LNAPL.
This explaing why there has been no apparent mIg;xmmn ofthe free product area since

groundwater monitoring was initlated at the Site: This also is a reasonable assumption given that
there is no longer an ongoing source of LNAPL, Onee the LNAPL dtas;pauts or degrades to
below residual saturation, ot there is so little NAPL present that thei¢ is no gradient, actual
free-phase migration of any significance is not poessible,

To assess the potential dissolved-phase benzene niigration at the Site, existirig data collected
from the Site and assumed parameter values (from published literature) were used in conjunetion
with BIOSCREEN to predict concentrations of benzene at various linear distances downgradiént
(in terms of groundwater flow) from the Site. Using these baseling parameters, the simulation
was carrled out for times of 5, 10, 15, 20, 25, 30, 50, 75, and 100 years. The results of these
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simulations are presented in Table 8. The fate and transport modeling results indicate that the
maximum Jateral extent of dissolved benzene in groundwater above 1 pg/L. is between 360 feet
and 400 feet downgradient of the NAPL source area, Qur modeling simulations indicate that this
migration distance was achieved within 30 years after the release and remains steady thercafter
(conservatively assuming & constant source, éven though it is likely diminishing), No furthet
migration Is expected, regardless of any actions taken in the source arsa.

Historical monitoring data from off-Site wells MW-8, MW=-12, and MW-13 support this
sonclusion. In particular, Phillips 66 well MW-8 is located approximately 500 feet directly
downgradient from the souree area, and no contaminants have been detected in this well since
April 2007,

it should be noted ihat the approach implemented is not ah exact prediction of Site vonditions, In

gddition to the fleld data limitations, the sirnulation itself incorporates several limiting

assumptions. In our opinion, however, these limitations do not affect the averall project
“gonclugions.

Table 7. Madel Input Parameters

Infinite Berzene Source Tarm _

Concentration 400 { mg/L | Assumed | Wilson et al, 1990

Sespuge Velocity (Vi) 10,2 1§ #t/yr Caleylated | v=ki/n,

Hydrautte Conductivity {k} 0.00035 | em/sec | Mecsured | Fleld Tests/CAPE (2007)

o Field Water Level

Hydraufic Gradient (i) 0.007 | fi/ft Meosured | Medsurements o

_ Weilton, 1988; Freeze &

Effestive Porosity {ne} 0251 % Assumed | Cherry, 1979

Lcsngiiudlncsl D]spersivlty (ax) 133 | f Assumed Based on estimated plume
Tiansverse Dispersivity (ay) 13| ft Assumed | length of 280 ft and

Vertleal Dispersivity (o) 0.0 | fr | Assumad | Xu/Eekstein relationship -

' Re] “ [Kd ro/ne) where

Retardation Fagtor () 1,3 | unltless | Cadeulated | Ka=kes x foe

Aguifer Bulk Density {r) 7 1.7 1 kg/L Assumied. | Generdl Literature
Organie Carbon Partition Coeffident o

{kes) {Benzena) _ m ag | L/ Assumad | ABTM, 1995

Freiction Organic Carbon (Fac) 0.001 | ynitless | Assumed LaGrego ef al T?‘?% o
7 _ | Maximum of Reported Ronge
Solute Malf Life (t-half) (benene) 20 | yr | Assumed 0.02-2.0yr (ASTM, 1995)
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Table 8. Modeled Benzene Concentrations (m /L) by Distance from Source (f)

|- 360 | 400

5 140000 | 10047 | 1.489 | 0.083 | 0001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
10 [39999 | 11751 | 3.263 | 0754 | 0121 | 0012 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000
15 | 39999 | 11.870 | 3.504 | 1.007 | 0.266 | 0.059 | 0,010 | 0.001 | ©.000 | 0.000 | 0.000
20 | 39.998 | 11.878 | 2,526 | 1.043 | 0305 | 0.085 | 0022 | 0,005 | 0.001 | 0.000 | 0.000
25 | 39,998 | 11,878 | 3.527 | 1,047 | 0310 | 0.091 [ 0026 | 0.007 | 0.002 | 0.000 | 0.000
30 | 39998 | 11,878 | 3.528 | 1.048 | 0311 | 0.092 | 0,027 | 0.008 | 0,002 [0.001 | 0.000
50 |39.996 11,678 [ 3.527 | 1,048 | 0311 | 0,092 | 0.027 | 0,008 | 0.002 [ 0,001 | 0,000
75 | 39994 [ 11.877 | 3.527 | 1048 | 0311 | 0.092 | 0,027 | 0.008° 0.002 | 0.001 | 0.000

100 | 39.992 | 11.877 | 3527 | 1.047 | 0311 | 0,092 | 0,027 | 0,008 | 0,002 | 0.001 | 0.000

The fate and transport modeling results indicate that the maximum lateral extent of dissolved
henzene in groundwater abave 1 pg/L Is between 360 and 400 feet downgradient of the LNAPL
CICER

Our modeling simulations indicate that this migration distance was achieved within 30 years
after the release and remains steady thereafter (consat vattv::,!y assuming a constant source, even
thaugh it is likely diminishing), No further migration is expected, regardless of any actions taken
in the source area.

Downgradient Source - MW.-29

The forensic geochemistry and history of groundwater monitoring and conceniration grad;cnts
p;owde lines of evidence that the detected concentrations of CoCs (e.g., benzene and 1,2-DCP)
in the downgradient intermediate zone wells ate not likely preseiit as a result of reloase(s) at the
Site. Nevertheless, fate and transport modeling was condugted, a5 a conservatlve approach, 1o
assess whethér the benzene, as an indieator. compound, would migrate to and Impact any
sensitive receptors (i.e., the Northwest Slip of the Los Angeles Harbor),

Therefore, the BIOSCRERN analytical modeling mmpleted for the Site was reinterpreted to
éstimate potential migration of dissolved-phase benzene at other locations with similar
hydrogeologic conditions. As discussed, even though there are myltiple lines of evidence that
suggest that recently installed monitoring well to the northeast of the Site (MW20) is
representative of anothet contaminant souree the existing BIOSCREEN model can estimate
potential benzene migration downgradient from this well. By changing the source term
coticentration to that réported for MW29 durmg the Janvary 2014 sampling event (599 pg/L) a
prediction of benzene concentrations at various distances downgradient for times of 3, 10, 15, 20,
25, 30, 50, 75, and 100 years. The results of these simulations are presented in Table 9.
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Table 9. Modeled Benzene Concentrations (mg/L) by Distance from MW-29 (ft) _

5 | 0599 | 0.143 | 0.019 | 0,001 | 0.000 | 0.000 | 0.000 [ 0,000 | 0,000 | 6,000 | 0.000
10 | 0599 | 0168 | 0.044 | 0010 | 0001 | 0.000 | 6.000 | 0000 | 0.000 | 0.000 | 0.000
15 | 0599 | 0.170 | 0,048 | 0,013 | 0,003 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
20" [ 0.599 [ 0.170 | 0,048 | 0.014 | 0.004 | 0.001 | 0.000 | 0.000 | 0.000 | 0,000 | 0,000
25 [ 0599 | 0.170 | 0.048 | 0,014 | 0.004 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0,000
30 | 0599 | 0.170 | 0.048 | 0,014 | 0.004 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
50 [ 0.599 | 0170 | 0.048 | 0.014 | 0.004 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 [ 0.000
75 | 0599 | 0170 | 0.048 | 0,014 | 0,004 | 0,001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
100 | 0599 | 0.170 | 6.048 | 0.014 | 0,004 [ 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

The reinterpreted fate and tfansport modeling results indicate that:

¢ ‘The maximum lateral extent of dissolved benzeng in groundwater above 1 pg/L is
between 200 and 240 feét downgradient of MW-29,

#  Our modeling simulations indicate that this migration distance was achieved
within 15 years and remains steady thereafter (conservatively assuming a constant
source, even though it is likety diminishing). No further migration would be expectsd
from this well with the reported benzene concentration,

The modeled benzene concentrations tabulated in Tables 8 and 9 are the produet of a range of
source term concentrations ranging from the highest expected from groundwater equilibria with
free product gasalme (40 mg/L 10 the dilute downgradient concentration obser ved in MW-29
(0.599 mg/L) migrating in the shallow WBZ.

Recause the model assumies that hydraulic characteristics of the shallow WBZ throughout the
Site are homogenous benzene migration distances ean be applied to any location within the Site
with benzene concentrations below the highest modeled (40 mg/L).

This coticept can therefore be applied to estimate potential risks to the nearby surface water of
Loi Angeles Harbor which i3 appmmmatc]y 800 feet from the gastern edge of the Site:

» The most conservative application of this concept would be for the hypothetical scenario
where LNAPL was at the asternmost edge of the Site contributing the highest potential
benzene concentration with the least distance to the Harbor.

Wlﬁ_le extremely unlikely, this conservative scenario would produce a dissolved-phase benzene
phime migrating no more than 400 feet leaving approximately 400 feet of unimpacted shallow
WRZ between the distal edge of the plume to the nearest point in the Harbor.
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5.6 AV DiﬁﬁQLVED PHASE AND LNAPL EVALUATION
5.6 Backgrownd

AV conducted an evaluation of'the dissolved and LNAPL plumes with respect to their stability, |
status, afid threat to the waters of the State (AVI, 2011). AVI stated that the purpases of the work
regarding the dissolved-phase plume were to:

s “Bvaluate the stability, potential longevity, potential impacts to groundwater
utilization, and the polential fate and transport of the TBA groundwater plume; and

e Pvaloate the stability of the benzene groundwiter plume at the Sitg to asgsist in
evaluating the LNAPL plume stability,”

AVI(2011) finther indicated:

“The evaluations conducted herein utilize historic groundwater concentration data, in
context with other site characterization information, as 8 key indicator of the historical
and future probable plume state, This focus was developed because groundwater is in
gontact with residual petroleum hydrocarbons, and understanding the stability, potential
plum longevity, potential impacts to grounidwater utilization, and potential fate and
transport of the TBA plume and the stability of the benzene plume in relation to the
LNAPL plume directly affect the long-term care réquirements and closure.”

5.6.2 Summary of Disselved BPlume Londition Evaulugiien
AVI (2011) provided a summary of key observations:
# The geospatial mass distributions illustrate plume stability for benzene,

s Nowells were observed (o exhibit Increasing TBA trends, and the wells with
sufficient data for a trend analysis exhibited a decreasing trend and reach the
regulatory criteria by at the latest 2024 in the wells that are located along the leading
edge of the plume. Thus the center of inass of the TBA plume is likely stable and is
not inoving downgradient.

s  Worst-case scenario predictions using the mass flux from the Site fo estimate
_nmxit_num coneentrations QTT.BA at o hypothetical deinking water well result in no
impacts above regulatory criteria for TBA. Furthermore, utilization of gmundwater
from the Gage Aquifer would require treatment to remove naturally oceutring
dissolved phase constitugnts, During this (reatment process TBA wenld faost
certainly be femoved fram the produced groundwater.\

» TBA has not been detected in off-site Phillips 66 well MW-8 and has not been
detected above the NI, [notification level] (12pg/L) in offsite well MW-12, both of
which are located divectly downgradient of the source area, MW-8 (Phillips 66) and
MW-12 have gencrally been monitared for TBA since it was first detected at the site
(2007); although MW-12 was abandoned in 2009,
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s The plume trends and fate and transport analysis suggest that the TBA plunie is stable
laterally and is attenuating, which is further supporﬁed by the absence of detections in
downgradient well MW-8 located on the Philllps 66 site,

¢ As discussed in the main body of the [CAP] report, the TBA plumie is also contained
vertically by predominantly upward vertical gradients in the Gage Aquiler beneath
the site.

« In summary, these various layers of conservatism mirror USEPA risk assessment
practices and those of ASTM to provide a direct analysis based on data, rather than
models, to assess the safety of site closures under Resolution 92-49, It is estimated
that the safety factors invelved generate mobe than 3 orders of conservatism over
actual expected conditions.

AV concluded that:

“Based on the mnﬁmary of findings above, the TBA plume appeals to bé stable and
cotitained by natural atlenuation processes. This, coupled with the marginal quality
groundwater beneath the sité suggest that this | lume meets State standards for presenting
no risk; and no threat to future groundwater use,”

AVI's analysis is cohsistcntwi'th SCS’ modeling and previous interpretation of data and lines of
evidence (SCS, 2009b). - .

5.6.3 Evaluantion of i?@!A_PL Plume and Cleanup Conditions

As indicated by AVI (2011}, there are two key questions regarding the selection of appropriate
plume management or cleanup actions for the Site;

o 15 the LNAPL plume stable from a managetment perspective?
&  Will additional dotive cleanup have aiy net benefit to the waters of the State?

AVI suggests that a weight of evidence approach, wherein multiple lines of evidence are
songidered in their totality, should be used to assess LNAPL plume stability. These lines of
evidence dre;

» Confirmation that the LNAPL releases are finite and not ongoing at the Site;

Evaluatlon of the relative age of the LNAPL plumes; the older the plume, the more

probable it has reached field static equilibrivm;

Evaluation of LNAPL gradients;

Comparisons of estimated LNAPL to water condugtivity values;

Evaluation of LNAPL flow:

Review of petrophysical properties, including expectations for an entty pressure

threshold; and

» Inspection of LNAPL plume distribution to consider whether the morphology fs
consistent with the form of a stable plume.

-

% % W
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5.6.4 Plume Age and Timing of Release

It is unlikely that any significant LNAPL releases occurred after the 1995 cessation of refinery
and terminal operations at the $ite, As noted by AV, a finite LNAPL release will slow
exponentially through time; thereforg, the older a plume, the more probable it has reached field
static equilibrium.

5.6.5 LNAPRL Gradient

Although the LNAPL and grounidwater gradients are not precisely the same, AVI notes that “the
LNAPL gradients .., are generally of the same magnitude and direction as groundwater flow,
This is typical of confined LNAPL, where the pressure regimes in the LNAPL sxmply reflect the
surrounding hydrostatic pressure, LNAPL is confined in the same way groundwai&; is confined,
by zones of porous materials having low effective hydraulic conductivity.” Therefore, the small
LNAPL, gradients are unlikely to mobilize LNAPL beyond Its present position,

5.6.4 Conductivity of LNAPL and Water and Resuliing LNAPL
Flew

The very low potential velocity of LNAPL (well below 1 foot per year) indicates plume stability,
Because the LNAPL conductivity is about [00 to 20,000 times less than groundwater
conductivity (and in some of the core samples, LNAPL conduetivity was zeto), the potential for
LNAPL flow s also approximately 100 to 20,000 times less than groundwater.

5.6.7 Review of Pefrophysical Properties

- The petrophysical laboratory dala obtained from core samples collected wnhln the relatively high
LNAPL saturation aréa during the CPT/ROST investigation were further evaliated by AV AVE
noted that:

“The combination of high capillarity, a distinct non-wetting entry pressure exhibited in the
capillary data, end the relatively high percentage of fines in the majority of soil cores all indicate
the LNAPL will ot flow easily in this setting absent high pressure gradients.”

5.6.8 Summary

AVI concluded:

“In summary, for this particular site, all the factors above point to LNAPL plume stability. While
there may be small-scale movement in respon& to localized gradients, the pluma is old canough
and dlsplays all the other features of a stable plume relative to site management objectives.”

5.7 CLEANUPR GOALS
5.7.1 Introduetion and Buckgrouvnd
In California, the Porter~Cologné Water Quality Control Act (Water Code Section 13000 et seq.)

(Act) establishes the regulatory framework for water pollution cotitrol. The Act Is implemented -
and enforced by the SWRCB, a division of the Califomia Envu’onmeﬂtal Protection Agency, and
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the nine RWQCB% The federal Clean Water Act and Porter-Cologne Act require that the
RWQCBs adopt a water quality control plan (Basin Plan} to guide and coordinate the
management of water quality in each region; including surface and groundwater resources. The
purposes of the Basin Plan include to:

1) Designate beneficial uses of the region’s surface and groundwater;
2) Designate the water quality objectives for the reasonable protection of those uses; and
3) Bstablish an implementation plan to achieve the objectives,

5.7.2 Sii&sSpMif’iﬁ Ciosure Reguiremenis ond Integration w?ih
Busin Plan

A “no further action” letter has bcen issued for the soll inall parts of the Site. 1 IUWE‘}VGK, the
groundwater portion of the case is still open. The closure conditions for groundwater at the Site
were set by the RWQCB in November 1998.

“Closure will be conditioned uporn a demonstrated achievement of performatice criteria,
including:

»  Norecoverable free product rémains at the Sitey
»  On-Site and off-Site groundwater contamination has becn contained and
stabilized.”

"These remediation goals are consistent with 8C8’ evaluation of the Basin Plan, As previously
indicated, based on our review of Site data, the groundwater at thé Site meets the de-designation
criteria set forth for the de-designated or non-beneficial use portion of the West Coast Basin,
1mmed1ately adjacent to the Site. In particular:

e The groundwater at the Site or in the Site vicinity is not a source of drinking water;
» The Site sits seaward of the DGBP injection wells;

& Background or mtrmsm water quality at the Site s extremely poor, with historical
- saltwater Intrusion, and elevated concentrations of TDS (as high as 12,200 mg/l,,) and
chloride ions (as high as 6,390 mg/L) well in excess of the Water Quality Objectives of
800 mg/L and 250 mg/L respectively, set out in the Basin Plan, and the 3,000 mg/L or
less TDS eriterion in SWRCB; and

¢ Interviews with water supply officials, including the Water Replenishment District,
indicated that there are no current or future plans for waler resource development in the
vicinity of'the Site.

Therefore, MCLS for drinking water and other common water quality objectives are not, in our
Jjudgment, applicable to the groundwater at the Site because there are no existing or potential
beneficial uses to protect.

Technical Repott = 5ite Glosure Al © March 2014



Port LA Dlstribution Cerntgr

5.7.3 Title 2% Reguirements and Recont State Water Rescurces
Cuontrol Bnard Guidance

Phase-separated hydrosarbons ot “freg product” have béen detected in groundwater in certain
wells at the Site. California Code of Regulations, Title 23, Division 3, Ghaptex 16, Section 2655
mandates that tmenphaw product be removed “to the extent practicable,” which, in our view,
mirrors the RWQCE closure criteria degoribed above.

Mot recent SWRCB guidanee In the 2012 Low Threat UST Closure Policy provides additional
clarification of “practicable” as follows:

“(a) Free product shall be removed in a manner that minimizes the spread of the
unauthorized release into previously uncontaminated zones by using recovery and
disposal techniques appropriste to the hydrogeologio conditions at the site, and that
praperly treats, discharges or disposes of recovery byproducts in compliance with
applicable laws; (b) Abatement of free product migration shall be used as a mitnimum
design objective for the design of any ftee product removal system; (¢) Flammable
products shall be stored for disposal in a safe and cmmpgt@m manner lo prevent fires or
explosions.”

Further interpretation and corltext is pmwdud in the document titled Teehnical Jusiification for
Plume Lengths, dated July 12, 2012, quoted in part below:

“Wotes on Free Product Removal

State regulation (CCR Title 23, Division 3, Chapter 16, Section 2653) requires that
‘responsible parties’.... remove free product to the maximunm extent practicable, as
determined by the local agency..." (Section 26554) “.... in a manner that minimizes the
gpread of contamination into previously um,ontanunated zones’ ... (Section 2635b), and
that ‘[a]batement of free product migration shall be the predamm*mt objective in the

- design of the free product removal system’ (Section 2655¢). Over the years there has
been debate on the meaning of the terms *free product’ and *maximum extent
practicable.’

“Product (light non-agueous phase liguid [LNAPL]) can exist in three conditiond in the
subsurfage: residual or immobile LNAPL (LNAPL that i3 trapped in the soil pore spaces
by capillary forces and is not mobilg), mobile LNAPL (enough LNAPL is present in the
soll pore spaces to overcome capillary forces so that the LNAPL can move) and
migrating LNAPL (mobile LNAPL that is migrating because of a driving head).

“Regidual LNAPL?, “mobile LNAPL’ and ‘migrating LNAPL’ are de%xibecﬁ in detail in
seveial peer-reviewed technical documents, including the 2009 Interstate Technology
Regulatory Council (ITRC) Technical/Regulatoty Guidance ‘Evaluating LNAPL
Remedial Technologles for Achieving Project Goals®. Given the predominant objective
of abatement of migration, the term “free produet’ in the State regulation is primarily
equivalent to ‘migrating LNAPL® {(which i4 a subset of ‘mobile LNAPL"), and
sceondarily equivalent to *mobile LNAPL,
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“Whether LLNAPL is mobile (and therefore could. potentla'lly migrate) or not is usually
tested by observing recharge of LNAPL after rcmovmg LNAPL from a monitoring well
Whether LNAPL is migrating or not is tested by momtormg the extent of the LNAPL
body (usually using the appatent praduct thickness in monitoring wells) at a certain water
level elevation over time. 11 the extent at thiat water level elevation does not expand, then
the LNAPL is not migrating. Thetefore, LNAPL must be removed to the point that its
migration is stopped, and the LNAPL extent is stable,

“Further removal of non<migrating but mobile LNAPL is required to the extent
practicable at the discretion of the 16eal agenicy. Removal of mobile LNAPL froni the
subsurface is tuchmcaily complicated, and the definition of ‘extent practicable’ is based
ot site-specific factors and includes o combination of objec’swes for the LNAPL removal
(such as whether the mobile LNAPL is a significant ‘sourcé’ of dissolved constituents to
groundwater or volatile constituents to soil vapor, or whether there is a high likelihood
that hydrogeologic conditions would change significantly in the future which may ¢ "iiEOW
the mobile LNAPL to migrate) and technical limitations.

“Thé typical objectives for LNAPL removal, technologies for LNAPL removal and
technical Himitations of LNAPL removal are discussed in several peer-reviewed technical
documents including the 2009 ITRC Guidance (see especially Section 4
‘Considerations/Factors Affecting LNAPL Remedial Objectives and Remedial

~ Technology Selection’, Table 4,1 [Example Performance Metrics]; Table 5-1 [Overview
of LNAPL Remedial Technologies), and Table 6-1 [Preliminary Screening Matrix]).”

This document provides important distinctions regarding the types of LNAPL and provides a
conceptual framework to assess and evaluate the presence of LNAPL at the Site and whether it
has been removed to the extent practicable. Previous and recent work by AV1 is intended to
address this framework and the distinctions it provides, and ultimately allows an assessment of
whether this regulatory requirement has, in fact, been met.

5.7.4 Consistency with Lleanvp Gouals
Soil and Soll Vapor
Soll remediation at the Site is complete and the RWQCRE has granted closure for Site soils.

In addition, a soll vapor investigation and vapor intrusion risk assessment were completed and
accepted by OEHHA and the RWQCE, Soil vapor does not pose a significant humar health risk.

Groundweter Confaminafion is Cantained and Stabilized
Based on the fate and transport modeling eonducted by both AVI and 8CS, and our review of

historical as wall ag current groundwater monitoring data, SCS concludes that the
dissolved-phase plume is stable or contained, both laterally and vertically.
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Recoverable Fres Product

As hag been previously indicated, extensive prior remediation efforts have been directed at
LNAPL removal, Including AS/SVE as well as vacuum truck purging and recovery. Millions of
pounds of petroleum hydrocarbons have been removed from the subsurface of the Site as a resoit
of remediation efforts. However, some LNAPL has beeit measured n Site wells subsequent to
remediation and case closure of the soil at the Site,

Based on the work conducted by AV, it is apparent that, while LNAPL is present in wells in two
areas at the Site:

o LNAPL conductivity is very low, as is potential LNAPL velocity, and is estimated st less
than 1 foot per year, and possibly less;

s Multiple other lines of evidence point to plume and LNAPL stability, mcludmg the age of
plume and the plume morphology; and

» LNAPL recovery using conventional methods such as hy‘chautic recovery or &ven ¢
AS/SVE, which was, at one time, successful in removing mass, are unlikely to induce any
significart récovery using conventional designs and well spacings,

Under SWRCR guidance, further LNAPL recovery and remediation is not necessary nor would it
be “practicable.” Indeed, considering the cost, cost per pound removed, or “net benefit” as put
forward by AVI, then further remediation would be an imprudent use of scarce resources to
protect what should, in reality, be classified as non-beneficial use groundwater,

.AVI (2011) concluded:

“Ciiven that the site has all risk pathways contained and managed (low-risk), and given
that additional cleanup would have no net benefit to the waters of the State, and a h1gh
impact to site apmatmns that would need to cease ta complete that effort, it is our opinion
that no furthet action i3 warranted beyond monitoring plume stability and ongoing natural
- attenuation. There simply is no additional action thal might be taken in the face of these
beneficial site commercial operations that wauld have any benefit, and in a varlety of
scenarios would have negative net benefits.”

Based on a teview of their previous work at the Site, AVI (2014) concluded that;

“Site LNAPL transmissivity values (determined with site specific data) ate much lower than the
0:1 to 0.8 ft2/day range that the Interstate Technology & Regulatory Couneil (ITRC, 2009)
recominended as a pxactxca! endpoint to effective hydraulic LNAPL recovery, Our detailéd
analysis, using site specific parameters collected by $CS, demonstrates that additioral free
product recovery will have no measur able benefioial effect, Other ramedial options are not viable
with the footprint of the PDC business operations, and are not warranted given the negliglsle
expected benefit, as detailed In our 2011 work LAVI 2011], At this late plume stage, natural
mags losses likely exceed the fillngly small rerfiaining recovery possible 1hmugh hydraulic
recovery,”

Tachnical Report = Slte Closura 64 March 2014



Part LA Distribution Cantar

5.8 ‘QONSTRAENTS ANALY SIS
5.8.1 Background

The dissolved plume already meets the closure mquilemenm (since it is stable and cotitained), A
number of constraints, as previously described, impact the potential viability of further remedial
-action for LNAPL at the Site. Some of the constraints include:

. The nature and extent of physical improvements at the $ite, including buildings, their
locations, and their ongoing operations;

Site conditions, including geology, geochemistry, and hydmgeolugy,

Plume location, depth, and morphology;

Nature and dge of the petroleum hydrocarbons;

Required losation and density of remedial Operations to achieve Slgnlf" icant recovery of
mass; and

» The likely efficacy of conventional remedial alternatives,

Some of the mast problematic constraints are the Site geology and the ongoing Site opetations,
improvements, and thelr location relative to the plume,

5§.8.% §1te Bulldings, ﬁpera%:mw, Improvements, and Economic
‘ GConsidarations

As previously Indicated, the Site is a successful brownfields redevelopment project, fransitioning
a bulk petroleum distribution facility into a 1.8-million-square-foot fully utilized and extremely
busy goods transportation hub, The footprint of the Site buildings overlaps with the interpreted
location of LNAPL.

In addition, due to the truck traffic, there are extremely thick concrete pavement sections and
extensive underground utilitles as well significant logistical issues that would need to be
addressed before any remediation could be conducted. The impacts to the ongolng business
operations in terms of disruptions and possible 1mpedm1ams to ongolng operations would likely
be significant.

For example, if the remediation was conventional and involved a dense well field, piping runs,
electrical utilities and a treatment systen compound, this work would sever ely i impact on-going
businass operations and would be constrained by existing physical improvements such as utilitics

and buildings.

5.8.3 Site Gevlogy ond Lithelagy

In addition to physical constraints associated with the built environment, the observed lithologies
at the Site also constrain what is possible, As stated in the CPT investigation report
(5C8, 201 Tb):

“Although the-ROST reflectance rarcly exceeds 5 to 10 percent, most of the highér values
appear to be to be in the thin-bedded, fine~grained intervals in the saturated zone. Such
lithologic heterogenaity, by itself, creates serious difficulties in designing remediation
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systems because of problems regarding the prediction of LNAPL behavior and the
potential effects on well capture zones, This geologic heterogeneity has a marked impact
on the relative permeability and effective conductivity of LNAPL (8CS, 2011),”

“The predominantly fine-grained composition of the saturated zone also has a strong
influence on the mobility of water and LNAPL. The capillaty pressure data indicate that
water is diffleult to remove from the low porosity, fine-grained soils of the saturated
zone. This relatively high watet saturation prevents the LNAPL from moving thtough
pores, 50 the LNAPL present within these fine soils will likely be impracticable to
remove using conventional methods. Also, hydraulie recovery wells in the fine-grained
soils are not likely to be very effective due to locally induced reductions in saturation
near the wells.”

I addition, this remaining water would be expected to interfere with the movement of LNAPL
through the small pore throats of the fine-grained rock, leading to an “entrapment” of the
LNAPL. As noted by Huntley and Beckett (2002):

“Hor the same capillary pressure conditions, LNAPL saturations are substantially smaller
in fine-grained soils than in coarse-grained soils, all other things being equal. This effect
combines with the fow intrinsic permeability of fine-grained soils to produce very low
mobility and potential recovery in fine-grained materials, When the regional
groundwater flow and volatilizations from the fine-grained matérials is small, the lifespan
‘of LNAPL in these matcrigls can be long.”

5.8.4 Cuenvantlonal Melhods
As interpreted by AVI(2011):

“C3iven that the LNAPL plume 15 stable, as discussed aboye, the plume management

© options range from managing it in»pldcc: to more active engineered cleanup approaches,
In this section, the net benefit of varicus potcntaal actions relative fo the waters of the
State will be considered.”

AV noted in its draft report to the RWQCR thal, the single-most applied remediation technique
for Los Angeles area refineries to address LNAPL is hydraulic recovery (Besi Practices Study of
Groundwater Remediaiion at Refineries in the Los Angeles Basin [Beckett, Sale, Huntley, &

- Johngson, 2005]). AVI goes on to say that while LNAPL fecovery can mitigate the potential for
LNAPL, transport and it does recover some mass, it does not typically result in any significant
changes in the occurrence/recurrence of free product; and in fact, if not properly implemented,
may result in spreading of the plume.

With respeet to the presence of LNAPL at the Site, after consideration of Site-specific data, AVI
states:

“The expected change in saturation due to hydraulic recovery is quite negligible, as is the
associated change in benzene concentration over time for cach scenario. . In effect, and
consistent with an old, stable, and submerged plume with all the given properties,
hydranlics will no longer have any effect on plume management over the long-term.”
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AV also considersd the possible efficacy and lmplcmentatlon of in situ ait sparging (IAS)
combined with soil vapor extraction, as well as 1AS as a surrogate for any formn of intensive
cleanup,

Based on AVI's analysis, the efficacy of active IAS at the Site would be limited unless an
extremely intensive spacing of wells (on the order of 10 to 15 feet on center) were designed and
{mplemented. Even so, AV1 goes on to state that, “IAS under these ideal conditions would be
expected to reduce the overall concentrations of benzene and other compounds n the near-torna,
but would not have a significant effect on the long-term presence of the compounds or the
management of the site.”

AV suggests, and 8CS concurs, that IAS might b considered a good surrogate for any form of
aggressive cleanup at the Site. Well densities to achieve any efficacy as well as the necessary
hydraulic control to ensure that the *“no harm” pglmy is adhered to would necessarily be intense,
These well densities, the well locations, as well as very high costs, would likely result in very
Jimited feasibility from a number of points of view. It is likely that operations af the Port
Distribution Center could not continue, or would be significantly impacted, during the

~ implementation and operation of such a system.

Even if implementation were fbﬂﬂible, there s no real benefit givcn the likely limitations on
recovery and benefit 1o the environment and water quality, particularly in light of’ the very poo¥
background water quality at the Site and limitations on beneficial uses,

Even if a beneficial use for the groundwater at of within the zone of influence of the Site could
be identified, the groundwater would require extensive treatment or conditioning prior to use to
remove salt and other objectionable compounds. Even if this use were necessary or required,
which seems highly unlikély, such water treatment could also casily accommodate the treatment
of petroleum hydrocarbons.

6.0  APPLICATION OF LOW-THREAT CLOSURE TO THE
ZITE '

6.1 BACKGROUND

As previously discussed, the Policy does explicitly consider the possible applicability to other
* petroleum release scenarios:

“While this policy does not specifically address other petroleum release scenarios such as
pipelines or above ground storage tanks; if'a particular site with o different petraleum
relense scenario exhibits aitributes similar fo those which this policy addresses, the

- oriteria for closure evaluation of these non-UST sites should be sm’ulﬁl to those in this
policy.”

The Policy expressly acknowledges that release scenarios with similar attributes can be
considered with the regulatory framework and criteria of the Policy. SCS believes and is of the
opinion, as more fully deseribed below, that the petroleum release at the Site does exhibit
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atiributes consistent with petroleum UST releases and should be considered for closure under the
Policy.

b.2 GENERAL CRITERIA

“The Policy pmwde& a series of general oriteria that must be addressed to identify the specific
conditions that malke Site closure under the policy appropriate. The general ctitetia are set forth
in the Policy, and a checklist has been deve[oped by SWRCH staff s a sereening tool to assist all
paxties in determining if a site meets the criteria in the Policy (Appendrx E). The general criteria
are listed below in bold print, followed by a discussion of their application to the Site:

The unauwthorized release is located within the service area of a public water system,
The Site ig in service ared of the Los Angeles Department of Water and Power,
The unauthorized réléase consists only of petrolenm.

The Site occupies most of the former WFQ propetty where petroleum refinery, then terminal,
storage, and transfer operations were conducted from 1923 to 1995, The chemical composition
of'the release is consistent with the past uses of the Ste. Petroleum hydrocarbons and a auntber
of VOCs commonly associated with refined petroleum produsts have been detected in
groundwater at the Site.

The unanthorized (“primary”) release from the UST system has been stopped.

Patroleum rehmng operations were conducted at Site from 1923 1o 1948, The petroleum siorage
activitics ceased in 1995. Al remnants of the reflnety and storagé operations were removed
during demolition conducted in 1997 in preparation for Site redevelopment. There is no ongomg
souree of release,

Free product has been removed to the maximum extent possible.

Free product LNAPL i is present in wells in two areas at the Site with the following
characteristics:

» LNAPL conductivity is very low, as is LNAPL velocity, which is gstimated at less than 1

~ foot per year, and possibly less;

¢ Multiple other lines of evidende point to plume and LNAPL stability, including the age of
plume and the plume maotphology; _

s LNAPL recovery uslng conventional methods such as hydraulic recovery or even
AS/SVE, which were at one time successtul in removing mass, are unlikely to induce any
significant recovery using conventional designs and well spacings; and '

» Existing buildings and current tenant operations constrain the effective implementation of
additional remediation measures,

Additional infortmation regarding whether additional product recovery is pra,ctlcable has been
presented in gection 7.8 of this Report.
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A conceptual site model that assesses the nature, extent, and mobility of the release has
beeii developed,

A Conceptual Site Model (CSM) was previously submitted to the RWQCB (5CS, 20_095).
Elements of the CSM have bgen updated in this Report.

Sécondary source has been removed to the extent practicable,

Fxtensive remediation has been conducted at the Site as part of the redevelopment process.
These efforts included air sparging and soil vapor extraction (AS/SVE) with estimates of mass
removal on the order of 12,000,000 pounds of pefroleum hydrocarbons. In addition, duung the
development and tlansfoz mation of the former brownfield site into the current use, it is estimated
that some 20,000 tons of contammated soil were removed and d;s,,pc)sbd of off-Slte.

Site attributes, including lithological, physzcal gnd infiastructural constraints, prevent additicnal
secmndary source removal, Baged on prior and current analyms, natural attenyation is the most
appropriate source removal strategy.,

Soil or groundwater has been tested for methyl tert-butyl ether (M_TBE)-M(! resulis
reported it accordance with Health and Safety Code seetion 25296.18.

Prior to April 2002, MTBE was not included in the analytical program for the Site wells. Since
that event, MTBE has not been detected above the laboratory reporting limit in groundwater
samples from the dissolved-phase plume (MTBE was mportgd ai J-flagged concentrations in
gmundwatcr samples collected beneath the frec-product zone in wells MW-6R and MW-19R in
the 2007-2008 samplmg events). The results of the analysis for MTBE have been reported to the
RWQUB in the serfes of Semiannual Groundwater Monitoring reports since April 2002,
Nuisance as defined by Water Code section 130050 does not exist at the site.

Nuisance related to the remaining imipacts of former Site uses does not exist at the Site,

»  Groundwater will not becomie a nuisance by direct contect or consumption at the
property.

¢ The community and public health will not be affected by the remaining impacts.

s No treatment or disposal of wastes related to the petroleum rclease Is conducted at the
Site.

There are no unique site attribuies or site-specific conditions that demonsirably increase
the risk agsociated with residual petroleum constituents.

There are no unique $ite attributes or Site-specific conditions that increase the risk, Site
conditions which act to decrease the risk associated with residual petroleum constituents include:

» The relatively deep occurrence of groundwater,
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The removal and treatment of hydrocarbon-bedring soil and groundwater priot fo re-use,
The demonstrated absence of vapor intrugion issues,

The presence of methans protection systems beneath Site buildings, and

e The thick concrete pavement which covers maore than 90% of the Site.

6.3 MEDIA-SPECIFIC CRITERIA
6.3.1  Groundwaler

The media-specific requirements are used to defermine that threats to existing and anticipated
heneficial used have been mitigated or are de minimis.

Is the contaminant plume that exceeds water quality objectives stable or decreasing in
areal extent?

As described in the CSM, in the Report, and in the AV feport, there are multiple lines of
evidenoe that both the free product and the dissolved constituent plumes are stable, Furthermore,
the downgradient extent of the plume is immediately adjacent to the de-designated pottion of the
groundwater basin, Because the basin has been de~designated, there are no beneficial uses or

water quality objestives for groundwater to exceed, even if there were additional plume
migrafion,

Does the contaminant plume that exceeds water quality objectives meet all of the additional
characteristics of one of the five classes of sites?

The $ite medts the requirements of Class 5 of the Groundwater-Specific Criteria based on the
following:

» The dissolved-phase contaminant plume that exceeds the water quality objective is less
than 500 feet lang,

v [Free product has beei fcmavcd to the maximum extent practicable and does ot extend

- off-Site,

+ The nearest existing water supply well (industrial service supply, not potable) is greater
than 1,000 feet from the site (the Phillips 66 refinery industrial water supply wells are
approximately 3,500 fecl north of the $ite boundary and are sereened in the Silverado
Aquifer), ' '

« The nearest surface watet body is the Northwest Slip of the West Basin of the Los
Angeles Harbor, which is approximately 1,300 feet from the Site, and approximately 200
feet from the plums boundary.

The dissolved concentration of benzene is 1éss than 1,000 pa/L.
MTBE has not been repprted at detectable concentrations in the dissolved plume,

Based on these Site-specific conditions, the contaminant plume poses a low threat to human
health and safety and to the envivonment and water quality objectives will be achieved within a
reasonable fime.
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6.3.2 Petrolewm Vaper Intrusion to Indoor Alr
The Site is not an active commercial petroleum fueling facility.

A Site-specific risk assesyment hus been conducted that demonstrates that human health is
protected (SCS, 2008), and the assessment has been conecurred with by OEHHA.,

The Site buildings are protected by a methane protection system which provides addltmﬁai
means of controlling exposure to soll vapor.

6.3.3 Direct Contaci-and Ouidoor Air Exposure

The maximum concentrations on Table | of the Policy are not applicable because petroleun-
impacted soils were removed from the Site during grading, or treated and reused during Site
grading. Reuse of the treated soils was approved by the RWQCB. The health risk-bused
gvaluation of the Site soil concluded that the residual levels do not pose 4 health risk to future
commercial populations of the Site (lris, 2001).

As a result of mitigation measures of controlling exposure to soils (e:g., pavement of Site,
construction of buildings with niethane protection systems) and excavation and on-Site tréatment
of solls prior to re-use approved by RWQCB with Slte closure for soil, there is no significant risk
of remaining petroleum hydrocarbon impacts adversely affecting human health,

6.3.4 Summary

. The Policy conteinplates appl:cabliiiy to non-UST petroleum releases, such as the Site, and the
Site data demonstratc that the Site meets both the general and media-speclfic criteria of the
Policy.

7.0 SUMMARY AND CONCLUSIONS

Based on 8C8 research and review of the avallable data regarding Site and Site vicinity
conditions, current regulations and regulatory guidance, and our experience, it is our
apinion that;

7. BACKGROUND AND SITE HISTORY

e Porl LA Distribution Center (8ite) is lovated at 300 Westmont Drive it the 8an Pedro
Business Center in the nofthem pottion of San Pedro, within the City of Los Angeles,
California. The Site ocoupies most of the former Western Fuel Oil (WFQ) property where
petro!eum refinery, then terminal, storage, and transfel opetations were conducted
from 1923 to 1995, In the late 1990s, the Site was purchased by a firm specializing in
brownfields redevelopment, and the Sité was extensively remediated and then
redeveloped. Tacilities at the Site include two large warehouse buildings, a central truck
parking area, and access roads around the petimeter of the Site. With the exception of
vary limited areas of Uvigated landscaping around the perimeter of the new development,
the entire arca surrounding the buildings at {he Site has been coveied with conerete
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7.2

7.3

pavement, limitlng surface water infiltration, and on-Site sources of gmtmdwatt.r
recharge. :

During the long history of remediation efforts at the Site, a number of consultants have
petf‘mmed subsurface investigations and remedial actions. Documented work began

in 1985 in response to CAQ 85-17 and has continued through nearly 25 years of
environmental investigation and remediation efforts ingluding the waork leéading to a “no
further action™ letter for soil at the Site.

Extensive remediation has been conducted at the Site. These efforts included AS/SVE
with estimates of mass removal on the order of 12,000,000 pounds of petroleum

‘hydrocarbons, In addition, during the dcvclopmant and transformation of the former

brownfield site into the cutrent use, it is estimated that some 20,000 tons of contaminated

soil were removed and disposed of off-Site,

Giroundwater assessment and remediation included installation and monitoring of wells
before and after Site redevelopmient, qlong with removal of free product from several
wells gince 2002, Recont assessments In response to RWQUB roquirements have
inchided evaluation of soil vapor and human health risk, possible intermediate and deeper
WBZ impacts, extensive investigations of the Site using CPT and ROST technologies o
bietter define the occurretice and extent of LNAPL, ongoing assessmerit of the possible

“migration of CoCs in the shallow WBZ, and ongaing remediation comprising free
product removal from wells,

REGIONAL AND SITE GEOLOGY

Thi Site is located near the northeastern margin of the Palos Verdes uplift: Surficial
geological units in this area consist prineipally of Quaternary older alluviumi/terrace
deposits and slightly older Quaternary marine deposits, including the $an Pedro Sand,
Major geologic structures in the vieinity of the Site include the Gaffey Anticline, which
crosses the southwest corner of the property and causes peologle beds beheath the Site to
dip gently to the northieast, and the Palos Verdes Fault, which crosses the northeast corner
of the Phillips 66 pmperly, where it is repartéd to have caused displacenient of older units
but has not affected the younger formations,

I‘riog‘ to grading for redevelopment, the WFO property decupled a hill with elevations
ranging from approximately 75 to 135 feet above mean sea level (MS5L). This horth-south
trending hill is formed on the Gaffey Antieline, a gealmgm structurs that strongly
influences groundwater flow In the arca.

REGIONAL AND SITE HYDROGEOLOGY

The Site and Site vicinity are underlain by the generally fine-to-medium grained
sandstones of the Lakewouod and San Pedro Formations, which ¢ontain the shallow Gage
and Lynwood aguifers and which dip steeply 1o the northeast on the nottheast flank of the
Gaffey Anticline. Groundwater is found near MSL, possibly within perched zones of the
Upper Lakewood Formation and within the San Pedro Formation. These shallow agquifers
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form part of the southeastern portion of the West Coast Groundwater Basin, which -
underlies the southwestern part of the Los Angeles Coastal Plain. The major aquifers in
the West Coast Groundwater Basin include the Gagpur, Gage, Lynwood, and Silverado.
The major aquifers ate separdted by aquitards in the general vicinity of the Site, These
aquitards, as well as generally upward vertical hydraulic gradients, limit the downward
migration of shallow groundwater contammatmn

Bortrig logs for deep industrial water supply w;,lls drilled ot the Ph1111ps 66 property
north of the Site, together with regional cross-sections, confirm that, in the vicinity of
the Site:

6 A confining layer séparates the Gage (200-Foot Sand) Aquifer fiom the Lyawoul
(400-Foot Gravel Aquar),

o The Lynwood Aquifer is thin (approximately 25 feet thick), composed of
relatively low-permeability deposits; ‘

o The Lynwood Aquifer is separated from the Silverado Aquifer by a thick aquitard
(approximately.400 feet thick).

At the Site, groundwater flow in the Gage Aquifer has been consistently toward the
cast-northeast, North of the Site, at the Phillips 66 Refinery, groundwater flow patterns
show an abrupt change with the flow direction changing from the east-northeast direction
on the south side of the Phillips 66 property to a northwest direction on the north side of
the refinery, This pattern has been consistent over the period of monitoring (since
approximately 1986) and is reportedly dus to rccharge in the elevated Palos Verdes Hills
west of the Site vicinity, the influence of areas of mergence, and the inflitence of the
Dominguez Gap Barrier Project (DGBP).

The Site sits on the edge of; and directly uppradient from, the non-beneficial use portion
of the West Codst Groundwater Basin. It is also within an area of known high total
dissolved solids (T18) or brackish groundwater, between or within the spheres of
innflience of the barrier injection wells of the DGBP that are used to prevent saltwatet
incutsion lnto the codstal plain aquifers. Based on prior conversations with officials of the
Witer Replenishment District, development of water resources south of the Dominguerz
Gap-is very unlikely, singe groundwater south of the DGBP is defined as saline and of
poor quality.

Ofthe 12 production wells identified in the study area, three are active pumping wells,
and 11 are abandoned. Additionally, there are 19 injection and observation wells operated
by the Los Angeles County Department of Public Works (LACDPW) ag part of the
DGBP within a one-mile radius of the Site. The three active production wells (W W-003,
WW-006, and WW-007) used for industrial water supply by Phillips 66 ate loeated
ap;:rrommately 3,500 feet north of the Site. According to Phillips 66 reports, these wells
are screened in the Silveérado Aquifer,

The geology of the shallow water-bearing zone (WBZ) was characterized during the
Installation of the soil vapor extraction (SVE) system at the Site by CET (CET, 1998).
The lithologic composition of the shallow WBZ from the ground surfage to
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approximately 15 to 20 feet below MSL is predominantly fine-grained silty sand, with
occasional lenses of stlt and clay. There appear to be no major lithologic barrlers to
lateral migration of groundwater within the shallow WBZ.

Groundwater flow in the shallow WBZ is nor theastel ly with a gradient averaging
approximately 0.004 foot per foot,

The geology of the deeper WBZ has been investigated by the drilling of several dt,cp
wells al the Site. The deep wells, MW-200, MW-21D, and MW-23D, [ike the previous

© deep wells MW-11 and MW-18, encountered silts and silty fine-grained sands from the

bottom of the shallow WBZ (at sround 120 feet bgs or 20 feet below MSL) to a depth of
approximately 180 {6 200 feet bgs (roughly 90to 100 feet below MSL), here clean
sands that contained groundwater were encountered,

Monitoring well data collected at the Site confirm conelusions of previously discussed
regional studies that the Gage Aquifer beneath the Site is-impacted by salt water
intrusion. Chloride concentrations are commonly used to characterize the impact of salt
water intrusion. Elevated concentrations of chloride and other dissolved solids have been
historically detected in Site wells (Todd, 1997), with evidence of saltwater intrusion
dating to as early as 1955, In the most recent sampling event (SCS, 2014), chloride
concentrations ranged from 50.728 to 883 milligrams per liter (mg/1.) in the shallow
WBZ, wells and from 488 to 11,220 mg/L in the intermediate WBZ and desper WBZ
wells. TDS concentrations range from 724 to 22,200 mg/l.. Background or intringic water
quality at the Site is extremély poor, and well in excess of the Water Quality Objectives
of 800 mg/L and 250 mg/L,, respectively, as set out in the Basin Plan, and the 3,000 mg/L.

or less TDS criterion in State Board Policy.

NATURE AND EXTENT OF COCS AT THE SITE

Soil, soil vapor, and groundwater at the $ite have been cxlf::nswciy investigated, as
prevmusiy indicated.

Vadoue solls that were lmp“icted by petroleum hydrocarbons have been granted a

“closed” status as has beeri évidenced by a number of closure letters. More recent

investigations bave focused on the possible preserice of petroleum hydrocarbons in the
saturated zone, and these resulis are discussed below,

Soil vapor at the Site has been mvestlgaled on a number of occasions, sncludm&, most
recently by SCS in 2008, In particular, ourinvestigation focused on the eastern-most
portion of Building A. The intent of this investigation was 1o assess possible vapor
intrusion into occupied partions of Site buildings, and if it ocewrred, whether there was an
associated human health risk. We concluded that, although soil vapor intrusion was a

. theoretical possibility, an associatéd human health risk was highly unlikely.

Dissolved and phase-separated hydrocarbons have been detected in groundwater wells at
the Site. However, the lateral extent of both the dissolved phase and areas where LNAPL
accumulates in wells are bounded or can be inferred and appear to be remarkably stable,
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based on & comparison of histotical and cutrent groundwater quality data. This
conclision is further supported by “fate and transport modeling” and more recent wotk
conducted by Aqui-Ver Ine. (AV]) as described below,

The vertical extent of CoCs 4t the Site has been assessed based on sampling data from
monitoring wells installed in the intermediate and desper WBZs, These wells are
Installed in areas proximate to shallow wells with known and reported LNAPL and ate
likely representative of “h:gh -tigk” areas for vertical migration at the Site. The lack of
impacts to the desper WBZ {5 consistent with an upward vertical hydraullc gradient that
has been observed between the deep and shallow wells,

Due to the lack of CoCs in the deeper WBZ, and given the upward hydraulic gradient,
5CS does not belleve that additlonal investigation of the deeper WBZ is either warranted
or supported.

The TPH concentrations in well MW-24 are anomalous but may be explained by a
surface release of hydrocarbons, The recent TPH-DRO concentrations in MW-24 are well
above the solubility limits of diesel fuels, meaning that the results are emulsified and
invalid as & quantitative dissolved-phase measure. It is recommended that MW-24 be
destroyed.

S§C5 FATE AND TRANSPORT MODELING

SCS updated previously conducted fate and transport modeling using more recent Site
data. This was completed to assess the contaminant migration (and specifically natural
attennuation) at the Site. Existing data collected from the Site and assumed parameter
values (from published literature) were used in conjunction with an anaiytma modeling
approach (BIOSCREEN) to predict concentrations of benzene at various linear distances
downgradient (in terms of groundwater flow) from the Site. The fate and transport
modeling results indicate:

o The maximum [atéral exterit of dissolved benzene in groundwater above 1 pg/l. is
between 360 feet and 400 f'@ﬂt downgradient of the LNAPL area.

o Outr modeling samulaf.mns indicate that this migration distance was achieved
within 30 years after the release and remains steady thereatter (conservaiively
assuming a constant source, even though it s likely diminishing) No finther
migration is expected, regardless of any actions taken in the source area.

The forensic geochemisiry and history of groundwater monitoring and condentration
gradients provide lines of evidence that thé detected concentrations of CoCs {e.4.,
benzene and 1,2 DCP) in the downgradient intermediate zone wells are not likely present
as a testlt of release(s) at the Site, Nevertheless, fhte and transport modeling was
conducted, as & conservative approach, to assess whether the benzene, as an indicator
compound, wold migrate to and impact any sensitive receptors (1.e., in this case the
Northwest Slip of the Harbor), Therefore, the BIOSCREEN analytical modeling
completed for the Site was ieinterpreted to estimate potential migration of
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diSSOIVﬁd*phaﬁe benzene at the downgradient plume boundary and to asséss the potential
impacts to downgradient receptors (1.e., the waters of the Harbor),

The existing BIOSCREEN model can gstimate potential benzene migration downgradient
from the interpreted plume boundary, By using the reported concentration for

MW-29 during the January 2014 sampling event (599 pg/L), or even more
conservatively, assuming an Infinite source of LNAPL is present at the downgradient
plume boundmy (see conclusion below), a prediction can be made of benzene
concentrations at various distances downgradient for times of 5, 10, 13, 20, 25, 30, 50,

75, and 100 years:

& ‘The maximum lateral extent of dissolved behzene in groundwater above 1 pg/L is
between 200 and 240 feet downgradient of MW29,

& C}ur modeling simulations indicate that this migration distance was achieved
within 15 years and remains steady thereafter (con'scrvatively assuming a constant
source, even though it is likely diminishing). No further migration would be
gxpz::teci from this well with the reported benzene conccntratlon

This modeling van also b apphed to estimate potential risks to the nearby surface water
of Los Angeles Harbor which is approximately 800 feet from the eastern edge of the Site:

o The most conservative application of this model would be for the hypothetical
sconatio where LNAPL was presenit at the easternmost edge of the Site
coniributing the highest potential benzene concentration with the least distance to
the Harbof.

o While extremely unlikely, this conservative scenatrio would produce a
dissolved-phase benzene plume migrating no more than 400 feet leaving
approximately 400 feet of unimpacted shallow water bearing zone betiveen the
distal edge of the plume to the nearest point in the Harbor,

DISSOLVER-PHASE EVALUATION

The following conclusions are based SCS*s work and lines of evidence that h*ww previously been
developed or reported, as well ag the work of AVI (2011, 2014),

]

The geospatial mass distributions illustrate the plume stability for benzene.

No wells weore observed to exhibit increasing TBA trends, and the wells with sufficient
data for-a trend analym exhibited a decreasing trénd and redch the regulatory criteria by,
at the latest, 2024 in the wells that are located along the leading edge of the plume. Thus,
ihe center of mass of the TBA plume is likely stable and is not moving downgradient,

Worst-casé scenario predictions using the mass flux from the Site to estimate maximum
soncentrations of TBA at a hypothetical drinking water well result in no impacts above
regulatory criteria for TBA. Furthermore, utilization of groundwater from the Gage
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Aquifer would require treatment to rémove naturally occurring dissolved-phase
constituents. During this treatment process, TBA would most certainly be removed from
the produced groundwater,

» TBA has not been detected In downgradient off-Site Phillips 66 well MW-8 and has not
been detected above the NL (12pg/L) in off-Site wel]l MW-12, both of which are located
~ directly downgradient of the source area. Wells MW.8 (Phillips 66) and MW-12 have
generally been monitored for TBA since it was first detected at the Site (2007), although
well MW-12 was abandoned in 2009,

» The plume trends and fate and transport analysis suggests that the TBA plume is stable
laterally and is attenuating, which is further supported by the absence of detections in
downgradient well MW-8 located on the Phillips 66 site.

s Az discussed in the main body of this Repott, the TBA plume is also contained vertically
by predomiriantly upward vertical gradients it the Gage Aquifer beneath the Site.

« In addition, AVI commented on the conservative aspect of the methods used in the plume
evaluationd “In summary, these various layers of conservatism mirror USEPA risk
assessment practices and those of ASTM to provide a direct analysis based on data, rathér
than models, to assess the safety of site closures under Resolution 92-49. 1t is estimated
that the safety factors invalved generate miore than 3 orders of conservatism over getual
expected conditions.”

+  AVIalso stated that, “based on the summary of findings above, the TBA plume appears
to be stable and contained by natural attenuation processes. This, coupled with the
marginal quality groundwater beneath the site, suggest that this plume meels State
standards for presenting no risk, and no threat to future groundwater use.”

s AVDsanalysis is consistent with SC8* modeling and previcus interpretation of data and
lines of evidence (see, ¢.g., SC8, 2009b, Conceptial Site Model),

7.7 FORENSIC GEQCHEMISTRY AND ASSESSMENT OF
DOWNGRADIENT COCS

Forensic geochemistry was completed on targeted groundwater monitoring wells to assess
possible on- and off-Biie sources and impacts to groundwater downgradient of the Site, Z ymax, i
laboratory specializing in forensic geochemistry, was retainied to perform the analysis and
interptet the data. The Zymax (2014) report draws the following conclusions:

e “Water sanmiple MW-10R contains dissolved hydrocarbons that most likely represent
degraded gasoline.
»  MW-26 vontaing a similar gasoline, and some heavier aromatic hydrocarbons, probably
from another source.
+  MW-29 vontains a different gasoline with the fuel oxygénate DIPE, This gasoline is from
' a different source th:lﬂ MW-10R.
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« The dissolved gasoline in MW-27 appears to be more similar to MW-29, and is probably
from the'same source as MW29,

»  MW-10R also contains degraded diesel or #2 fuel oil that was not detected in MW-26,
MW-27, or MW-29.”

These data and conelusions suggest that while the TPH-GRO in MW-26 is consistent with
MW-10R and an on=8ite source, the CoCs detected in other wells are, in general, not, and are
consistent with & distinct or separate source of release. Furthermore, the results from the
intermediate WBZ vells, while consistent with one another, are not consistent with the detected
C:oCs in the shallow WBZ wells and suggests another source or sources of release, unrelated to
the CoCs detected In on-Site wells, :

7.8 LNARL EVALUATION

As indicated by AV (20113, there are two key questions regarding the selection of appropriate
plume management or cleanup actions for the Site:

» s the LNAPL plume stable from & management perspective?
s Wil additional active cleanup have any net benefit to the waters of the State?

AVI (201 1) indicates that a weight of ewdence approach, wherein multiple lines of evidenice are
considered in their totality, should be used to assess LNAPL plume stability, These linss of
evidence are:

Conflrmation that the LNAPI, releases are finite and not ongoing at the Site
Lvaiuatlon of the relative age of the LNAPL, plumes; the older the plume, the more
probable it has reached field statio equilibrium

Evaluation of LNAPL gradisnts

Comparisons of estimated LNAPL to water conductivity values

Evaluation of LNAPL flow -

Review of petrophysical properiies, including expectations for an entry pressure
threshold

+ Ingpection of LNAPL plume distribution to consider whether the motphology is
consistent with the form of a stable plume.

* ¥ % » =

~ AVI(2011) concluded:

“In summary, for this particular site; all the factors above pmm to LNAPL plume
stability. While there may be small-scale ovement in response to localized gradients,
the plume is old enough and displays all the other features of a stable plume relative to
site management objectives.”

fechnical Reporf ~ Site Closure 78 ' March 2014



Port LA Distribution Centar

7.9 CLEANUP STANDARDS AND WATER QUALITY
OBJECTIVES

s Closure will be conditioned upon a demonstrated achievement of performance criteria,
including:

¢ No recoverable free product remains at the Site; :
o On-Sile and off-Site groundwater contamination has been contained and
stabilized (RWQCH, 1998),

e California Code of Regulations, Title 23; Division 3, Chapter 16, Sec‘:t‘ion‘ 2655 mandates
that free-phise product be removed “to thn extent pracucabtc This requirement is
interpreted to be consistent with the “no l*acoverabla” free product goal described above,

»  More recent State Water Resources Control Board guidance (Low Threat UST Closure -
Policy) provides ddditional clarification of “practicable™ as follows: “(a) Free product
shall bé removed in & manner that minimizes the spread of the unauthorized release into
previously uncontaminated zones by using recovery and disposal techniques appropriate
to the hydrogeologle conditions at the site, and that properly treats; discharges or disposes
of recovery byproducts in compliange with applicable laws; (b) Abatement of free
product migration shall be uged as a minimum design objective for the design of any free
product removal system; (0) Flammable produets shall be stored for disposal in a safe and
competent manner to prevent fires or explosions,”

» In addition, free product recovery is, based on Policy teehnical gmdancg documents, to be
interpreted in terms of whether the product or LNAPL is mobile or stable. Based on the
analysis conducted by AVI, the [NAPL is St‘lblﬁ and additional remeval is not
practicabe:

s No demenstrated on-ite risk from vapor intrusian based on soil vapor investigation and
vapor intrusion rigk assessment. :

7.10  CONSISTENCY WITH CLEANUP GOALS .

s Soil remediation at the Site is complete, and the RWQCB has granted closure for Site
soils. In addition, a soil vapor nvestigation and vapor intrusion risk assessment were
completed atid accepted by OEHHA and the RWQCB, Soil vapor doss not pose a
signiticant human health risk.

-+ Baged on the if‘ate: and transport modeling conducted by both AVI and $C8, and our
review of historical as well as current groundwater monitoring data, SCS conchudes that
the dissolved-phase plume is stable o contained, both laterally and vertically and
unlikely to migrate to or impact sensitive receplors.

e Given the extremely poor intrinsic water quality at the Site, and that the Site and
dissolved phase plume are immediately adjacent to and upgradient of g groundwater
basin without beneficial uses, the presence of' CoCs In grovndwater is highly unlikely to
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impair the beneficial uses of groundwater and the downgradient migration of CoCs will -
not result in exceedance of water quality objectives In the de-designated subarea.
Multiple lines of evidence have indicuted that is highly unlikely that the CoCs in

groundwater from the Site will migrate to or impact surface waters present in the

Northwest 8lip, some 800 feet from the Site.

As has been previously indicated, extensivy prior remediation efforts have been directed
at LNAPL removal, including AS/SVE as well as vacuum track, purging and recovery.
Literally millions of pounds of petroleum hydrocarbons have béen removed from the
subsurface of the Site as a result of remediation efforts, Howeéver, some LNAPL has been
measured in Site wells subsequent to remediation and case closure of the soil at the Site.

Based on the work conducted by AV, it is apparent that, wthe ENAPL is present in
wells in two areas at the Site:

o LNAPL conductivity is very low, as is LNAPL velocity, which is estimated at
less than 1 foot per year, and possibly less;

o Multiple other Tines of evidence point to plume and LNAPL stability, mcludmg
the age of plume and the plume morphology; and

o  LNAPL recovery using conventional methods such as hydraulic recovery or even
AS/SVE, wh_ich was at one time successful in removing mass, are unlikely to
induce any significant recovery using conventional designs and well spacings.

Under SWRCB guidance, further LNAPL recovery and remediation is not necessary nor
would it be “practicable.” Indeed, considering the cost; cost per pound removed, or “net
beneflt™ as put forward by AVI, then further remediation would be an imprudent use of -
scarce résources to protect what should, in reality, be classified as ncm -beneficial use
groundwator,

AVI coneluded: “Given that the site has all risk pathways contalned and managed (low=
risk), and given that additional cleanup would have no net benefit to the waters of the
State, and a high impact to site opetations that would need to cease to complete that

-¢ffort, it is our opinion that no further action is warranted beyond monitoring plume

stability and ongoing natural attenuation. There simply is no additional action that might
be taken in the face of these beneficial site commercial opérations that would have any
benefit, and in & vatiety of sceharios would have negative riet benefity.”

LOW-THREAT CLOSURE POLICY

The Low Threat Closure Policy cnntemplatcs applicability to non-UST petroleum

releases, such as the Site, and the Site duta demonstrate that the Site meets both the
general and media specific eriteria of the Policy,
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712 COMNSTRAINTS ANALYSIS

A number of constraints, as previously described, impact the potential viability of remedial
alternatives at the Site. For the purposes of this analysis, 3C5 focused ot the possible mitigation
of LNAPL at the Site, as it is our opinion that the dissolved-phase plume meels the stated
cleanup goal, Some of the constraints include: '

» The nature and extent of physical improvements at the Site, Including buildings and their
locations and on-going operations;
§ite conditions, including geology, geochemistry amd hydrogeology;
Plume location, depth and morphology;
Nature and age of the petroleum hydrocarbons;
Required location and density of remédial operations to affect any significant recovery of
‘mass; and
The likely efficacy of convention remedial alternatives,

& % ® »

8.0 RECOMMENDATION

The Site conditions are consistent with both the Policy and Cleanup Goals. Given the
demonstrated plume stability, the absence of risk presented by the immobile LNAPL, and
demonstrated absence of health impacts or Impacts to beneficial uses or sensitive receptors, SC8
requests on behalf of our Client, that the RWQCB close the release case associated with the Site,

As was previously stated, even if implementation of active remediation were feasible, the net
" benefit to water quality and the environment is fikely to be minimal given the likely limitations
on recovery, the very poor water quality at the Site, and limitations on beneficial uses.

FTachnlcal Report ~ Site Closure B ' Mareh 2014



Port LA Distribution Center

2.0 REFERENCES

Alton Geosclence, 1993, Additional Site Assessment Repart, March 3,

Aqui-Ver, Inc. (AV1), 2011, Dissolved and LNAPL Plume Szabﬂfzy Lvaluations amd Discussion
af Cleanup Implications, August 30.

AVI, 2014, 2014 Addendum to Dissolved dnd LNAPL Plume Stability Evaludtions and
Discussion of Cleanup Implications, February 28,

Beckett, Sale, Huntley, & Johnson, 2005, Best Practices Stucy of Groundwateér Remediation at
Refivieries in the Los Angeles Basin.

California Department of Water Resources (DWR), 1961, Bulletin 104, Planned Utilization of
the Groundwater Basing of the Coastal Plain of Los Angze!es County, Appendix A, Ground Water
Geology, June, : .

DWR, 2013, Watermaster Service in the West Coast Basin, Los Angeles County, September
2013,

California Regional Water Quality Control Board, Log Angeles Region (RWQCR), 1985, Order
85-17, February,

CAPE Environmental Services Inc. (CAVPE), 2001a, Suil and Groundwater Closure Report,
Former Western Fuel Oil Site, San Pedro, California, May.

CAPE, 2001b, Groundwater Monitoring and Reporting Plan, Former Western Fuel Oil Site, Sun
Pedro, California, May.

CAPE, 2002, Well Installution and Semiannual Groundwater Monitoring and Sempling Repori,
Janiary Through June 2002; San Pedro Business Center (Forimerly Wesiern Fuel Oif Site), San
Pedro, California, August.

CAPE, 2007a, Prerlir_nimry Ldoor Adir Sampling Evaluation, San Pedro Business Center
(Formerly Western Fuel Ol Site), San Pedro, Califoriia, August.

CAPE, 2007b, Fuel Oxygenales and Benzene Evaluation, San Pedro Business Center (Formerly
Western Fuel Oil Site), Sun Pedy o, California, August,

CAPE, 20084, Work Plan for the Installation of Groundwater Wells Requived for Corrective
Action, Sart Pedvo Business Center (Formerly Western Fuel Qfl Site), San Pedro, C,czhfamm
Maich.

CAPE, 2008b, Revised Work Plan for the Installation of Groundwater Wells Required for
Caorrective Action, San Pedro Busineys Center (Formerly Western Fuel (il Site), San Pedro,
California, June,

Tochnical Raport ~ Site Glosure 62 March 2014



Port LA Distributlon Cented SECS ENGINEERS:

CAPE, 2008¢, Monitoring Well Installation Completion chart San Pedro Business Center
(Formerly Western Fuel Oil Site), 300 Westmont Drive, 8an Pedro, California, Dcaembar

CAPE, 2009, Semiannual Groundwater Monitoring and Sampling Report, July Through
Dacember 2008, San Pedro Business Center {Formerly Western Fuel Oil Site), San Pedro
C.Z’alzforma January.

CET Environmental Setvices . Inc. (CET), 1993, SemizAnnual Groundwater Monitoring and
Sampling Report, Western Fuel Oif San Pedro Facility, August.

CET, 19944, Quarterly Groundwater Monitoring and Sampling Report (Qctober through
Déciember 1993), Weitern Fuel Qil San Pédro Fucility, January.

CET, 1994b, Additional Groundwater Monitoring Well Installution and Seiniannual Quarierly
Gro undwazer Monitoring and Sampling Report (January thraugh June 1994), Western Fuel Ol
San Pedro Facility, July.

CET, 1993, Semicumual szozxridwazer Monitoring and Sampling Report (Jamiary through Jure
1995), Western Fuel Qil San Pedro Focility, luly.

CET, 1996a, Semiannual Groundwater Monitoring apd Sampling Report (July Through
Degeinber 1995), Western Fuel Qil San Pedro Factlity, January.

CET, 1996b, Subsurface Investigation Report, Western Fuel Oil F aciii;ty, May.

CET, 1996¢, Semiomnual Groundwater Monitoring and Sampling Report (Jamta}y Through June
1996)5 Western Fuel Oil San Pedro Facility, June. .

CET, 19964, Semiannual Groundwater Monitoring and Sampling Report (July Through
December 1996), Western Fuel Qi San Pedro Facility, November,

CET, 1 997a, Semitannual Groundwater Monitoring cnid Saimpling Report (January Through June
1997y, Western Fuel Oil San Pedro Facility, May,

CET, 1997b, Iitérim Corrective Action Plen foir Western Fuel Qil Company, Sfm Pedro
Terminal Remediation Praject, 2100 N. Gaffey Sireet, San Pedro, California, November,

C‘ET 1998a, Summary Report of the Installation of the AS/SVE Remediation éy.szc:zm Western
Fuel O San Pedro Terminal, 2100 North Gaffey Street, San Pedro, California, July

CET, 199819 Well Installation and Well flbcmdarmzc?nt Repoit, Western Fuel Oil San Pedio
Terminal, 2100 North Gaffey Street, San Pedro, California, November

Chapelle, F.H. (2001) Groundwater Microbiology and Geochemistty, 2nd Edition. John Wiley
and Sons Iinc, New Yok, pp.378-379.

Tethnical Report — §i16 Closura EE ' T Mareh 5074



Part LA Distribution Centay

Cooke, Mary (2009). Emerging Contaminant--1,2,3-Trichloropropane (TCP) (Report). Urﬁitt:d
States EPA,

Dometiico, P.A., 1987, An dnalytical Model for Multidimensional Transport of @ Decaying
Contaniinani Speme& Journal of Hydrology, 91 (1987) 49-58,

EA Engingering, Science and Technology, Inc., 1989, Soil Vapor Contaminant Assessinent,
Western Fuel Oil Corporation, October.

Environmental Science and Englneering, Inc.,, 1996, November 1995 Site Assessment, Western
Fuel Oil Terminal, January 16.

Huritley, 1., and Beckett, G, [3,, 2002, Kvaluating Hydrocarbon Removal from Source Zones and
its Effect on Dissolved Plume Longevity and Magnitude, American Petroleum Institute,
Publication Number 4715, September.

- Groundwater [‘cchnology, In¢,, 1995, Regional Groundwater Monitoring R&’p()i! Gaffey Street
Area, San Pedro/Wilmington, Los Angeles, May 3

Harding Lawson Associates, 1993, Preliminary Subsurface Soil Investigation for Forensic
Geochemical Analyses, Westoll Terminal Company, November 16.

Iris Environmental (Iris), 2001, Risk-Based Evaluation of the Wevtem Fuel Qil (WFO) Site, 2100
Novth Gaffey Street, San Pedro, California, April 3.

Jones Bavironmental, Inc (Jones), 2002, Laboratory Report af Product Samples - San Pedro
Business Center, 300 Wastmont Drive, San Pedro, California, May.

Lawrcnca Livermore Labs (LLNL), 1995, Recommendetions to Improve thi Cleanup Process for
California’s Leaking Undergrownd Fiiel Tanks.

Los Angeles County Flood Control District (LACFCD) - 'Zielbautér, E.J., Kues, H.A., Burnhar,
W.L, and Keene, A0, 1962, Coastal Basins Barvigr and Replenishment Investigation,
Dominguer Gap Barrler Project, Geologic Investigation, Match,

Newell, C.J, and R, K. MeLeod, 1996, BIOSCREEN Naiural Attenuation Decision Support
Svstem. User's Manual Version 1.3. Groundwater Services, Inc., Houste:m Texas: EPA/GO0/R-
96/087 August 1996.

Office of Adminisirative Law (OAL), 2000, Gffice of Administrative Law approval of Regional
Board Resolution 98-18, File No., 99+1230.02 8, Febiruary.

Ponti; 2008, The “Type” Sun Pedro Sand From the Palos Verdes Peninsula: How Characteristic
Is It? , Abstracts from AAPG, Pacific Section, March 31-April 2, 2008 meeting, Bakersfield,
California.

Radian Corporation (Radian), 1988, Western Fuel Oil Commpuany San Pedro Facility Subsirfuce
Investigation, September 27,

Tethnical Report = Site Closure B4 T b eh 3014



S CS ENGINEE RS,

Port LA Distrthution GCenter

Radian, 1989a, Western Fuel Ol Company San Pedro Facility November 1988 Groundwater
Monitoring Results, February 13.

Radian, 1989, Western Fuel Oil Company San Pedro Facility June 1989 Groundwaler
Monitoring Results, August 30.

Radian, 1990a, Western Fuel Qil Company San Pedro Facility December 1989 Groundwener
Monitoring Results, January 31.

Radian, 1990b, Western Fuél Oil Company San Pedro Facility Augtist 1990 Groundwater
Monitoring Results, November 5.

Radian, 1990¢, Data: Soil and Groundwater Sampling, MW-10 and MW-11, November-
December,

_Rad_ié_n, 1991, Western Fuel Qil Compary San Pedro Faci!ify April 1991 G‘roz;:*‘zd}ifarﬁr
Mokitoring Resulis, July 19,

Rossberg, Manfred, Wilhelm Lendls, Gerhard Pfleideret, Adolf T8gel, Eberhard-Ludwig Dreher,
Etnst Langer, Fleinz Rassacrts, Peter Kleinschmidt, Heinz Strack Richard Cook, Uwe Beck,
Karl-August Lipper,Theodore R, Torkelson, Eckhard Loset, Klaus K, Beutel, Trevor Mann
“Chlorinated Hydrocarbons” in Ullmann's Encyclopedia of Industrial Chemistry 2006, Wiley-
VCH, Weinheim,

88 Bngineers (3C8), 20083, Workplan for Additional Assessment af the San Pedro
BusinessCenter, 300 Wastmont Drive, San Pedro, California, March 31,

5CS, 2008b, Sub.s"iﬁ*face Assessment, San Pedro Business Center, 300 Westmont Drive, San
Pedro, California, June 4,

$CS8, 20090, Groundwater Mohitoring Report, March 2009, San Pedro Business Center, 300
Westmont Drive, Sem Pedro, Callfornia, May.

808, 2000b, Conceptual Site Model, Port L4 Distribution Center, 300 Westmont Drive, San
Pedro, California, May 14,

808, 2@0905 CGroundwater Monritoring Repord, First Semiannual 2009, San Pedro Business
Center, 300 Westmont Diive, San Pedro, California, Septembet 8.

SCS, 2010a, Groundwaler Monitoring Report, Se;:ofic? Semianral 2009, San Pedro Business
Center, 300 Westmont Drive, San Padro, California, January 19,

SCS, 2010b, Revised Workplan for I}zsmﬂalmn of Additional C;rounciwmer Monitoring Wells.
May 7,

8C8, 2010¢, Groundwater Monitoring R?pcif"t Fist Semiarmual 2010, San Pedro Business
Center, 300 Westimont Drive, San Pedro, Califoraia, August 13

Taechaleal Reperf ~3ite Closure 85 Meareh 2014



Part LA Distribution Center SSCSTENGINEERS |

SCS, 2010c, Report of Installation of Addittonal Groundwater Monitoring Wells, San Pedro
Business Center, 300 Westinont Drive, San Pedro, California, September 16,

SC8, 2011a, Groundwater Monitoring Report, Second Semiannual 2010, San Pedro Business
Canter, 300 Westmont l??*z‘ve, San Pedro, Cidifornia, February 15,

8CS, 2011b, Report of Cone Penetration Testing Investigation, San Pedro Business Center, 300
Westmont Drive, San FPedro, California, June 2.

SCS, 201 e, Groundwater Monitoring Report, First Semiannual 2011, San Pédro Business
Center, 300 Westmont Drive, San Pedro, Califorata, August 15,

SC8, 2012a, Groundwater Monitoring Report, Second Semianrual 2011, San Pedro Busmeaa
C‘ent&r, 300 Westmont Drive, San Pedro, Ca!;j&;rma, February 13,

$CS8, 2012b, Groundwater Monitoring Report, First Semiannual 2012, San Pedro Business
Center, 300 Westmont Dvive, San Pedro, California, August 15,

SCS, 20138, Groundwater Monitoring Report, Second Semiawnual 2012, San Pedro Business
Center, 300 Westmont Drive, San Pedro, California, Tebruary 15.

SCS8, 2013b, Groundwater Monitoriig Repm*?, First Semiannigl 2013, San Pedro Business
Center, 300 Westmont Drive, San Pedro, California, August 15,

$C8, 2013, Report of Installation of Additional Groundwater Monitoring Wells, Sun Pedro
Business Center, 300 Westmont Drive, San Pedro, California, Decembor 24,

8CS, 2014, Groundwater Monitoring Report, Second Semiannual 2013, San Pedro Business
Cénter, 300 Westmont Drive, San Pedro, California, February 18.

Trihydro Corporation (Trikydro), 2008a, Progress Repori I{ydromi bon Recovery System
Optimization Program, ConocoPhillips Los Angeles Refiviery, Carson Plant, Carson, C’aigf‘o; Hitt,
December,

Trihydro, 2008b, Semiannual Groundwater Monlloring Report, C,()noaof’hz!llps'l 08 Angeles
Refinery, Wilmington, Caljarma

Trihydro, 2013, Spring 2013 Semicrinal Groundwater Monitoring Report, Phillips 66 Los
Angeles Refinery, Wilinington Plant, Wilmingion, California, July 30,

The Earth Technology Corp, (BTC), 19863, Assessment a/Subsurface Spil and CGroundwater
Conditions at the Western Fuel Oil Co. Sem Pedro Facility, Fabruaﬁy};

BTC, 1986b, Site dssestment althe Western FFuel il Terininal San Pedro Facility, Phase Il June
30,

ETC, 1986¢, Amendment o the Site Assessmient ofthe Western Fuel Oif Terminal San Pedro
Facility, Phase 11, September 19,

Technical Report = Site Clotyre gg Mareh 2014



5SS ENG)MEERS

Part LA Dlstribution Center

ETC, 19864, Subject: Western Fyel Oil Quarterly Ground Water Monitorivg and Cost Estimaie,
December 19,

ETC, 1987a, Subject: Report of the Fifth Quarterly Groundwater Monitoring af the Western
Fuel OQil Terminal, San Pedro Fauhty, April 8.

ETC, 1987, Subject: Report af the Sixth Quarterly Ground Water Monitoring al the Western
Fuel Qi Terminal, San Pedro Facility, June 29,

Todd Engmeaz s (Todd), 1996, Site Characterization and Pr‘ehmmary Remedial Strategy Report,
Western Fuel Qil, Sep’tembez

Todd, 1997, Revised Site Characterization and Risk-Based Corrective Action Analysis, July.

TRC, 2007, Semiannual Groundwater Monitoring Report, ConocoPhillips Los Angeles Rejmery,
Wilmington, California.

Water Replenishment District of Southern California (WRD), 1996, Ferbal Communication with
Mario Garela, May 29 (eited by Todd, 1996).

WRD, 2009, Email communication with Nancy Matsumolo, Senlor Hydrogeologist, May 14,
Wilson, J.L., 8§.H. Conrad, WR Mason, W. Peplingkl, and E. Hagan, 1990, Laboratory

Ifzvemgatmn of Residual Liquid Organics, United States Environmental Protection Agency,
EPA.600/6-90/004,

Technical Report ~ 8ite Closure 87 March 2014



