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November 3, Presentation Title Presentater

2008

08:00 -0 9:00 | Registration

09:00 - 11:05 | Cleanup Goals and Site Closures Moderator: Robert Masters, NGWA

09:00 -09:25 MTBE: The Plainview New York Water | Peter Condron, Wallace King
District Case Domike and Reiskin PLLC

09:25 - 09:50 1,4-Dioxane An Update on Regulatory Ellen Moyer, PhD ,PE,
Development Uses Properties Assessment | Greenvironment LLC
and Remedial Options

09:50 - 10:15 | On the Development of LNAPL Ray Leather, Warren Equities Inc.
Conceptual Site Models for Risk-Based and Don A. Lundy, PG,
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Decision-Making at Petroleum Environmental Systems &
Hydrocarbon Sites Technologies
10:15 - 10:40 | Break
10:40 - 11:05 | A Systematic Appproach to Sensitive Roger Well, CPG, ENFOS Inc.
Receptor Management Throughout the
Project Lifecycle
11:05 - 15:55 | Site Characterization and Monitoring Moderator: Ellen Moyer, PhD ,PE,
Greenvironment LLC
11:05 - 11:30 | Membrane Interface Probe/Cone Patrick Hicks, PhD. ZEBRA
Penetrometer and Hydraulic Profilling Environmental Corp.
Tool Technologies
11:30 - 11:55 | Comparision of Observed Vapor Intrusion | Gina Plantz and Richard Rago ,
Attenuation Factors at Former MGP Sites | Haley & Aldrich Inc. ;Tracy
to USEPA Vapor Intrusion Database Blazicek, New York State Electric
Attenuation Factors and Gas
11:55-13:30 | Lunch
13:30 - 13:55 | Field Screening for PCB DNAPL Using Wayne C. Hardison,PE,Ban N.
Laser-Induced Fluorescence to Detect CHMM,and J. Johnson, Haley &
Comminged Aromatic Hydrocarbons Aldrich of Michigan Inc.
13:55 - 14:20 | Finite Element Modeling of LNAPL Amir H. Hosseini, University of
Transport In Deformable Unsaturated Alberta
Porous Media
14:20 - 14:45 | Mass to Concentration Tie-In for Passive | Joseph Odencrantz, Ph.D., P.E.",
Soil Gas Surveys: Improved Technique Paul C. Johnson, Ph.D.” and Harry
for Source Area, Spatial Variability and | O'Neill', (1)Beacon Environmental
Vapor Intrusion Assessment Services, Inc., (2)Arizona State
University
14:45 - 15:10 | Risk-Based Characterization and Robert G. Brown', Stacy K. Seeley”,
Assessment of Extractable Petroleum Steven V. Bandurski’, John V.
Hydrocarbon Contamination Using Seeley’ and James D. McCurry*,
Comprehensive Two-Dimensional Gas (1)Lancaster Laboratories,
Chromatography with Dean's-Switch (2)Kettering University, (3)Oakland
Modulation University, (4)Agilent Technologies,
Inc
15:10 - 15:30 | Break
13:30 - 16:30 | Soil Vapor Extraction Design Workshop | Workshop Presenters:
Rey Rodriguez, H20OR2 Consultants
Bill W. Reetz, A Better Earth LLC
Bruce Lounsbury, P.E., Calco
Environmental Group
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15:30 - 15:55

After the Fact. A Review Poor

Characterization Practices

Jeffrey A. Johnson, Ph.D., PG,

Acton-Mickelson Environmental Inc

15:55-16:45 | MTBE and Other Gasoline Oxygenates Moderator: Ellen Moyer, PhD ,PE,
Greenvironment LLC
15:55 - 16:20 | Biodegradation of Gasoline Under Karim Acuna-Askar, Sc.D, Jhonatan
Microaerophillic Condition N. Martinez-Ochoa, - - German
Buitron-Mendez, Universidad
Nacional Nacional Autonoma de
Mexico Instituto
16:20 - 16:45 | Treatment of Tertiary-Butyl Alcohol William Guarini,Sam Frisch,
Using a Biological Fluidized Bed Reactor | Michael DelVecchio Paul Togna,
PhD.
16:45 - 18:30 | Icebreaker Reception
November 4, Presentation Title Presentater
2008
08:35 - 11:35 | Remediation Technologies Moderator:
Michael Marley, XDD LLC
08:35 -09:00 Full Scale Implementation of Sulfate Jim Cuthbertson, Delta Consultants
Enhanced Biodegradation to Remediate and Mark Schumacher, Delta
Petroleum Impacted Groundwater in Consultants, Inc.
Upstate New York
09:00 - 09:25 | Innovative Technology Enhances In Situ | Patrick Hicks, PhD. ZEBRA
Injection Environmental Corp.
09:25 - 09:50 | A Conceptual Model and Semi-Analytical | Don A. Lundy, PG, Environmental
Solution for Multiphase Extraction at a Systems & Technologies
Vacuum Enhanced LNAPL Recovery
Well
09:50 - 10:20 | Break
10:20 - 10:45 | Test of Schumasoil Well Screens for Free | Duane R. Hampton , PhD. ,and
Product Recovery Tamara M. DeFrain ,Western
Michigan University.
10:45 - 11:10 | Adjustable Depth Air Sparging Case Michael C. Marley and Matthew T.
Study Walsh ,XDD, LLC; Andrew S.
Drucker, Naval Facilities
Engineering Service Center
11:10 - 11:35 | Evaluation of Continuous Trenching Stephen C. Lindsay, EIT , and

Method for Construction of Vertical
Barrier Walls

Darren S. Quillen PE Environmental

Resources Management Inc. ;
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William R. Morse, Sunoco Inc.

08:35-11:35 | MTBE, TBA, and Ethanol Remediation Ellen Moyer, PhD ,PE,
Seminar Greenvironment LLC
Scott Saroff , CPG, PG, CH2M HILL
11:35-13:05 | Lunch
13:05 - 16:50 | Remediation Technologies Moderator:
Scott Saroff , CPG, PG, CH2M HILL
13:05 - 13:30 | In Situ Advanced Mixed Oxidation Raymond G. Ball, PhD., PE, LSP,
Technology:Improvements in Radical Thomas S. Weymouth , EIT, and
Production and Oxidant Activation James R. Elsenbeck, En Chem
Chemistry Engineering Inc.
13:30 - 13:55 | Implementation of Biologically Enhanced | Robert J. Frank, RG, CH2M HILL
Soil Vapor Extraction: Overcoming
Obstacles to Remediate 46 Acres of
Petroleum Hydrocarbons
13:55 - 14:20 | Evaluation of Air Sparging Trench for the | Michael C. Marley, Omer Uppal,
Treatment of VOCs and Arsenic Dennis Keane, XDD, LLC and Dean
Peschelz, City of Dover
14:20- 14:45 Nanobubble Treatment of Complex William Kerfoot Technologies Inc.
Petroleum Organics
14:45 - 15:10 | Break
15:10 - 15:35 | In Situ Chemical Oxidation of Gasoline Kanwartej S. Sra, Neil R. Thomson,
Compounds Using Persulfate PhD and Jim Barker, PhD,
University of Waterloo
15:35-16:00 | Anaerobic Biodegradation of an LNAPL | Karim Acuna-Askar, Sc.D, Jhonatan
in a Continuous-Flow Fixed-Bioflim N. Martinez-Ochoa, - - German
Reactor Buitron-Mendez, Universidad
Nacional Nacional Autonoma de
Mexico Instituto
16:00 - 16:25 | Evaluation of Natural Attenuation Rates | Thomas E. McHugh, GSI
and Remediation Timeframes at Three Environmental; Mark Malander and
UST Sites with Long Ground Water David S. Wright, ExxonMobil
Monitoring Records
16:25 - 16:50 | Use of Ground Water Modeling for Natalia Raykhman and M. Basial,

Optimization of Field Characterization

Activities and Remedial Design

CH2M HILL;
J. Dhont, EPA Region IX
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Evaluation of Air Sparging Trench for the Treatment of VOCs and Arsenic
Michael C. Marley', Omer Uppal', Dennis Keane' and Dean Peschel®, (1)XDD, LLC, (2)City of Dover

An air sparging trench alternative was compared to a capping/pump and treat remedy for
groundwater impacted with volatile organic compounds (VOCs) and arsenic constituents of concern
(COCs), as specified in a Record of Decision (ROD) at a United States Environmental Protection
Agency (USEPA) Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) landfill site. The air sparging trench with an engineered backfill material was designed to
intercept and treat COCs migrating with groundwater from beneath the landfill. The design and

performance evaluation of the trench are presented.

The trench was designed to provide in-situ flow-through treatment of VOCs by a combination
of volatilization and aerobic biodegradation, and arsenic by precipitation and sorption. Various
laboratory and field-scale tests were performed to evaluate the effectiveness of the trench in
removing COCs. The results of laboratory, field-scale testing, and a stripping analysis indicated that
the trench could remove the majority of VOCs that are present at the site by air sparging. Organic
compounds that are not expected to be completely volatilized were projected to degrade by aerobic

microorganisms in the oxygenated groundwater within and down-gradient of the trench.

Geochemical modeling was performed to evaluate the ability of oxidizing conditions within
trench to remove dissolved arsenic from groundwater through co-precipitation and sorption onto
iron oxides. The modeling results indicated that oxidizing conditions created in the trench will result
in precipitation of dissolved arsenic and other reduced minerals into the void spaces of the trench

backfill material, significantly reducing the dissolved arsenic levels down-gradient of the trench.

Long-term performance issues (i.e., mineral precipitation and biofouling) observed at other air
sparging trenches were evaluated and solutions for such potential issues were incorporated in the
design. The air sparging trench alternative evaluation resulted in an amendment of the original ROD
with a substantial cost saving to the client.
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In Situ Chemical Oxidation of Gasoline Compounds Using Persulfate
Kanwartej S. Sra, Neil R. Thomson, PhD and Jim Barker, PhD, University of Waterloo

Destruction of gasoline compounds and fractions — benzene, toluene, ethylbenzene, xylenes
(BTEX), trimethylbenzenes (TMBs) and naphthalene, gasoline fractions (F1 and F2) and total
petroleum hydrocarbons (TPH) — by activated and unactivated persulfate was studied at the

bench-scale.

Unactivated batch reactor systems employed persulfate at 1 or 20 g/L and activated systems
employed persulfate at 20 g/L. and H,O, as activator at two experimental conditions - 0.1 or 1.0 mol
H,0,/mol S,05>. All treatments and controls contained API standard gasoline at ~25 mg/L and were

run in triplicate. Sampling was conducted over a ~28 day period.

Controls showed insignificant degradation for all gasoline compounds and fractions examined
while unactivated persulfate at 1 g/LL showed small (<10%) decrease in concentration of gasoline
compounds over the reaction period. Unactivated persulfate at 20 g/L. demonstrated a large decrease
in concentration of BTEX (>99%), TMBs (>94%) and naphthalene (>71%). Oxidation of F1 (>94%)
seemed to be more impacted than F2 (>80%) while >93% TPH was oxidized. Use of peroxide as
activator at 0.1 mol H,0,/mol S,0s> improved the conversion of TMBs (>99%) and naphthalene
(>85%). Increase in activator strength to 1.0 mol H,O,/mol S,0¢> decreased the conversion for
xylenes (>86%) and TMBs (>81%) implying that an optimal H,O, molar ratio with persulfate may be
required to maximize treatment of gasoline compounds. With H,O, alone at the two conditions, the
treatment of compounds was higher for molar ratio 1.0 (<27%) than for molar ratio 0.1 (<11%).
Overall, while persulfate at 20 g/L. alone removed >92% TPH, H,0, alone at the same molar ratio
oxidized only ~17% TPH.

Use of persulfate at ~20 g/L by itself or in combination with optimal doses of peroxide seems

to be a viable option for remediation of gasoline compounds examined in this study.

On the Development of LNAPL Conceptual Site Models for Risk-Based
Decision-Making at Petroleum Hydrocarbon Sites

Ray Leather, Warren Equities Inc. and Don A. Lundy, PG, Environmental Systems & Technologies

The value of a Conceptual Site Model (CSM) as a basis for contaminant exposure and
environmental risk assessments is now well established for many Federal and State regulatory
programs. Inrecent years, the CSM idea has been applied to characterizing LNAPL-bearing earth
materials that serve as a source for contaminants of concern (COCs). ASTM (2007) has developed
guidance for developing an LNAPL-based CSM (LCSM) which can be applied to risk-based
decision-making at petroleum-impacted sites. An LCSM describes the physical and chemical state
and setting of the 3-dimensional LNAPL body from which estimates of flux, risk and remedial

actions are determined. Several State UST regulatory agencies are formulating new LNAPL policies
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that permit risk-based decisions related to endpoints and site closures. These programs will need
clear guidance on how the LCSM is formulated and linked to the larger CSM for risk

assessments. This paper reviews new LNAPL policy developments in Delaware and Texas and
suggests an approach for characterizing an LCSM and linking it to the site-wide CSM in the
exposure and risk assessment modeling phase. LCSM development can benefit the management of
large portfolios of sites by prioritizing and ranking the sites on the basis of potential risks. A case
study example of LCSM development will illustrate the benefits of having a LCSM that evolves as
more site information is collected. During phase 1, the LNAPL body is characterized for the
objective of demonstrating that the practical limit of LNAPL recovery has been reached. During
phase 2, the stability of the LNAPL plume is verified while tracer testing, MNA parameter and COC
migration monitoring supports a risk assessment that may show the endpoint objectives are

achievable within a reasonable time frame.

Full Scale Implementation of Sulfate Enhanced Biodegradation to Remediate
Petroleum Impacted Groundwater in Upstate New York

Jim Cuthbertson, Delta Consultants and Mark Schumacher, Delta Consultants, Inc.

Anaerobic degradation is the dominant driving force in natural attenuation of petroleum
contamination in the subsurface. The contribution to natural attenuation by electron acceptors other
than oxygen, such as nitrate, iron III, manganese 1V, sulfate, and even carbon dioxide, has been the
subject of considerable research in recent years. The addition of these alternative electron acceptors
has been shown to have many potential advantages over the traditional approach of attempting to
add dissolved oxygen to the plume. Kolhatkar et al. (2000), Wiedemeier et al. (1999), and Wilson
et al. (2002) have shown that of these natural anaerobic processes, sulfate reduction accounts for
most of the degradation. Cuthbertson et al. (2006 and 2007) presented case studies that
demonstrated the benefits of using Magnesium Sulfate solution to stimulate the biodegradation of

petroleum contaminants in groundwater under field conditions at various sites.

Following a successful on site treatability study in 2005, full scale groundwater remediation
using Delta’s Patented Sulfate Enhanced Biodegradation (SEB) process was initiated in 2006 at a
large former service station and bulk storage facility in Upstate New York. Applications of a
concentrated solution of magnesium sulfate (Epsom Salt) in water were made in 2006 and
2007. The applications were highly successful for remediation of MTBE, as well as, other
petroleum constituents. The results obtained from this site represent the first field scale
demonstration of MTBE remediation utilizing this technique. A detailed evaluation of the results of
this remedial effort along with the associated costs will be presented.
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AR EIIE — BT AR B REH KA T @ ER RO RRE > BPREH
API-2218 #7438 M #4735 3t - B API12218Code(1988 F 7 B Bk ) CA& 3T o 7
Fireproofing Practices in Petroleum and Petrochemical Processing Plants % ¥
FREBZMEE 2o relief & flare lines® AW KL BERE -

S ER N ENBHIE BN FREIRERCERERAEERAELE &
(U.S.CSB) ZREATTINE  wéAREEHF KK AT B2 BERETAE L THEN
FHRBEZENERZ RG> AREMXEMEMEREE A EREANREFTISE
N TEREEFME > QML TS TE - FALRGI T4 - H A ZITH
BEEME  NITHEEEATXRETHAMM FHREELBME T L 10 £H KAt
By TR 0 R ER KAR TR ARMAR LB R E A > B TR A 1555 LA
FAEERRBEERNIBEEIE  IRAMAFEEER G XT A B R EIV 5> 4
IR A A REITH XL ERBMETRN > 24 DS HEDECEL TR T AMETE B
T DCS £ mELE R AMETMMER > AHBIBEABRINER ©

PRAFER 35
B T8 - 97.07.03 13 5B0O-HRD-06-10



AEBHIE_RIGRE > BRIGENIETE R a8y B RBIETLS
ERBR > LHETER% E2%ETZRFTARRIS OLARETETVCs 2 &
KRR B LA BARAAR S B0F > AIBHA AT EEEE/E - B LR A AIEH
@ M 2L VOCs ¥k B 47 VOCs BAZMR > S HE B R E X LPB I THKE -

AAESBRIGRAGEN > FTERAIFENEBABAAERHEEZ KatKiE gy T
RIEFERRBEIIHZAB IREGABFTEANLIFEN AT ED KAKE S TR

SIREBABEANTIHEHEAT » AAETHABEET TR > 4XEH > EHE—
IINBR DB EaE > MBRAEZLRIY » KRBT IIEANER 8L —TREIT
B AB—OANBRERBER(REL VS LHABEGET > WAL HAB AL BRGRE P
EHAERTEBRATRESRAFFRERE 28 -

B — R oy Soyi842 0 R Mr. Jay Ro RIS = Bk =43 T35 & 04 BRI S SRR,

T RABTERHBATATER -

B B LA F P KAHRE  TAR AR

IGENARERZ BN TR %G
H A B3R E R R
) o % = d |

o # \ \‘
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11A78ZEZmME 4L LEREEILH % 30 32 Contra Costa Martinez 42 2 TESORO
NE DB SR RMT KT RSN (BREMT R T SR N R A
&b R IR AL ) o

# 4\ 4 JE kb B Golden Eagle )R #% Avon ik B 1913 3 B4 & 2 ASSOC OIL
NEFFAE 0 1930 20 % TEXACO 72 3] » 1966 4 & # PHILLIPS 2 3] » 1979 4 X i & 4
A& TOSCO /X 8] - TOSCO /8] Avon &b By 1999 £ 2 A 10 B B p 48R L& 6
RS B GRS B R R E N R RNE T FR T SR LARIE R AT I RR R RE T
WEELT  c AT RNRER > RETGERBE RTINS > AR BN BAITHES
BB EG TR BAKE T ZF R 4 AT 1 AEH - 2000 5 TOSCO
/N3] Avon # ;8 Bk UDS ( Ultramar Diamond Shamrock ) Wa B > 3t € #7140 % & 4 JE kb Bk
(Golden Eagle ) -~ 2002 44 J& & i i X 4% TESORO /8] i BE £ 4 ©

TESORO 7 3) 4 JE #& 4 B (Golden Eagle) > iR £ B v % 4L E 2L 4 30
398 Contra Costa % Martinez 48 > 4& #.29 2300 3wk (931.5 AN ) o ik tf 80 %
FAERLT  AdbhoM F = KRB 78 & TESORO 72 3) A & £ B R b B F 3 KR
WM BT TO0A » B BIRE 166,000 48 » © X 24 FBEEHMABK - #dho 1 K h
hE HTCALAEAKR  HAE -

25 BEFRE B AT ABRREE TR GHM AN ARG ER > £ER
BT IR BB A LIETARILE T @OEH » —RAETLA BRI
Rk RIREIBALIFIRANNEIL o M 2 B0bFs 54 LB T KT L5 — KA
Water Board ~ State EPA ~ U. S. EPA % fu Y LA AR B BBARZRF €@ N ABRAT B 4] > H i3 f &
HRIEBEY 0 FERERFT LA > B Air Board S P& AR -

FEERA MRS RE T EERLIETRTLEEG > ¢ E2HBRMNBUTIRREN > ™
RS E XA ESHBRMAABIRRERLFA R ES

£ B AR B 2O T KA R G BEFERSRALBGT KA LE > —
AR LBp R R ¥ F3EM T KT LSRR NG TR EREAEEE L RIT
THEL AR FHNBUTRIREHE L FEEBEE 0 BB RES TR NT)
REGIT EHATRE > PR R MM N8I FRE R 7 — AR R E L
B BEE IIEHT KT EESERMEAR A REBPATHL -

EFRMNBUTEAEMBAANRBERNAE > —RGHKE T TR 2R THNR
B% - BERBBATRAREZFEHIT - wHBRBEREM A ERRGB—EZ
ATEF RS G (B B A BB RE B RRATRE XSG EHITERT A R
ME o Bbg ERAwNIRB R RA LB T RS R0 &8 T/ER L BATIF R RR
BRHENH T AKX T HAL B % B & E Trench (4T B ML E 0L » 302 Jo ik i 3 ok ol Bk
I REZTREMEBINT LM EKR  MIBFEERMERTR G R HERAE
BEE BB EEURRBEERFE  BERETAEESIF B EEESL—BARY
I £EBRERLEEZEATRIEF A AEGGNNE SRR Z R HBAEE LY
hb o T B4R R AR A R 06 35 hE 2R RO BE BB IR T 0 E B e M EURF R AR A
B o — & TR IR o R B 28 SR AR B 89 € 4 Air Board 3P » BRAZRF LB EEH F @

R 235 & R BT e 53 BB & — &3 T AU F 4% Line 63 3R a3 T K75 %
HOLIE L 0 RE L HE A 2008 £ 01 A 23R Tank318 Mt TR ER H H 54 0 &%
3 MWH T2 54788 B 8) 384775 B E BB R — 5% E RN R0d & S3bF 4 4 Line
63 BUR > {2 H T BRI 2 RBE T KF R B E T4 50cm BRI 2R T RKiFHE
JB % E 200cm > TE45 R i 4838 2,000gal > L& F4E4X B30T B 4 R 54T 6 R L IRR

PRAFER 35
B T8 - 97.07.03 15 5B0O-HRD-06-10



¥2 ~ % IBE L ¥ 2% B Recovery Trench(GE 14ft) ~ Tank318 Fi#3% & — k4
InterceptorTrench 7 18-19ft (B & f¢if €4 44 — 4% Walnut Creek Channel 5577%) ~ 3% & =
J& Oil Skimmer pump 18+ o b R H EATRIZ > £ 2008 08 A 25 B L EEEAHE
W iF o 2 49 34,870gal - ) & InterceptorTrench T #% & 8] H (i B % B )4 3 SR A 2 re
@0 75 R 3R RS

BEL2H2BIRGES — R T KT 24354 » Amorco Terminal 42 & MTBE 4
8 RE 35 uk - MTBE B 5 /57 KEE 3T K R 89 & 5 3545 » Amorco Terminal £%4% &
A — 3 o At Carquinez Strait % 0 A% KRAEE BIRKR » £ —4URME > ASERK
WHTF G5 L M 85 A KR F X E T2 Trench > B b4 8 R B ¥t MWH
T A2 B R R N B) I e ik B A o 4] B AT Ao SRR FR A o ATy AR R IR %R 0 B AT
4 JE R v B 22 vt 4834 4% API 653Code Tank Inspection Repair Alteration and
Reconstruction 3% & # j& & double deck - %8 %35 42 TESORO /X 3] 4 JE ¥k 5 B 52 MWH
T AR N MBI AR > BN B FHRARTEH 17:00 F &R -

B & — R i %4 Line 63 #%5%  Amorco Terminal ££42 @ MTBE ;%42 %575 35 Hk
e — — — ’-

LGP £ X SR —
2

#1 TESORO 7 3] 4 JE B i Bt &3¢ MWH
I REAMTEAR » BB AR SR 7% 58 B iU & 2& Recovery Trench(GE 14ft)
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ES-5
5[50;414 28 ft msl Elav: 14.60 ft msl

07 Clean Fill (3/47 Closs Il Recycled Rock) / / ’4
& g R Y S
Schizshehns HUHU"_\""."‘—,U'»‘—-U Ur. =0
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SITE LOCATION MAP

Fietias 1

#1 TESORO 7 3] 4 JE & d i & 36 MWH 4 ESR N AAf L H AR
T A2 R ATRA ) o E) AR Bl BAtr A B & B8

&
TESORO
Golden Eagle
Refinery

SAFETY INFORMATION
GENERAL

Welcorme to the Goldon Eagle Refinery!

Everyans in the eefinery must cairy the proper identfication bacge
fssuod for ovary employuo, conractor o visilor, Badges must b
claarly display2d at ll imés. A valid shota ID (such as a drives
licenso) s requirad for paople whoso baggon do not hive a phao

Allvisiors must bo aulhonizod 1o oter the facity by o Refinur
sugarviser and be accompanied in any operating ares of tho iy
Wisftors vehiclas wil be idontifed vith & Golten Engle Vigik s on

ard, an wi3ilos veticle entry may be resticled euring
securlly alorts

gle Refinery Evacuation Map

Vitors must procead drectly o theacstion of their aulharized visi

] Enlry on company property i daemed cangan to inspecton of
vehicles and parsonal efiecis

c
I} Proposiion 65 Warming:
-] - iho stato bt
i detects, o other reproductve harn,

51 ‘The Information conteined in this card s for your safaty, a5 woll s

1he salety af others in the facilly. Pleasa raspect oue mles while
vou are vislling ihe rafingry.

Securlty Awarenoss:
Repart any suspicious activiies or individuals ta Tesoro Security
Conirol by caling (825) 372.3120. Tho eurrent Homland Sacurty
hreat advisary |avel s posled at all facilty enlrance gates. Increasod
securlty monsuros wil be implemented i e raat lavel is ralscd. Al
eniranis are subject o idenifcalion. vehicte screaning and search
programs 03 reculied by fodoral regulalions.

“Saloty, rospact far tho onvironmoni, and operational
excellence are key fo our success.”
ToRA wETIoT e T

TESORO 7 3] Ao 4 JE 5k 5 B o, TESORO 7 3] o 4 & KR i B % & BBk

g Golden Eagle Refinery Evacuation Map
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AR B S £ BT K& NGWA W& M kL ia 8 T F K+ 45 ms a1t
W AL KT e TERS ~ AR RS € |~ £4&9 POINT COMFORT % #
£ B 3) FPC & MM IS B %25 ~ £ % 40 TESORO 8] 4 B b B 2 T K5
RELGH o (A —FRRLE AR RARRA R EER = RITRE > BB R LA
MEEERH B —ERIRR TAESHET —3 BB ETRERED S ER
17845 R BEHEIR o PRELA RSB R EIT R B AT R — R TAR B -

F St G RSB B RRE T > HEABRBEREME B RIS BRABR
o BRRERNBMRENBFRAII HEERMT R ILFT@EATHRALT > HRH
FRREE  —BIREBRZ IERWT KPP T LMBRBEFAZ LT BIREHENES
e #7435 1k (Remediation Site) > 3t & K42 H %74 3+ £ (Remediation Plan) » #63 Z &%
E BB B ASAT o EREBE IR EERMT KT LA ERAF 5L HEK
HEERMBAM N BTN E R E s T RAAELRBELTE RESWEE H
FEBBBRBBBE TR NG ERERMARM NI T TRESGIT ETHRIIT - ME
B — AR T REEFR PRREEFNATRTLEESLE AEERATK
BOLS EHATA R EE @R THNABEE ) $04 B4RF P o5 L350k 30 R FR$) H:E
VE RIE R > 472 H AT 24 35 1k (Remediation Site) 2,32 41 35 1k (Control Site) 2 & 3 o H b
EFBRMR BB —REERE L IERT ARKER TR E T2 &A% EFEE Trench %48 B 3%
Moo BATFRREEW > FRIGFHBE L > BIRIZEBTFILES ) REELITEHE
AT EERMAETH c RHNBURRMAAMARGE T EBIBERM A ey B ¥/ 911 8)
YR RS 0 BRIy EBIRE R A S Rty R XA F A G -

HPNHT AT A ihos 8L 75 4 LNAPL #4838 558 J A7 16 @ 7 3L 2 &
B % » B3 L2 &1tk (n Situ Chemical Oxidation): 447> 75 < 35 1t 38,304 Bl R Bl 1L £ &,
BB > AANIESMTAE T BIALRBHE T HFLEZIME  HHEFLIHMARKL A
b o BRATF A ZALZRALB a4 B8 - A KM 540047 - BB B F RIKAEE#
AL 38 4E B AL 2 F 9162 A 1L %] L 4o modified Fenton's Reagent ~ Activated Persulfate
reagents % o BIAL P ALK R IEFRM B >0 FEREFM s 0 E8IEdksE > HIT L
BE DA AZEEB RARG o R B ATNHERGE > A BB EER A 4 A K985
BRER > PLECEE WALE EATHRMALL RALEE -

AT P55 R T BRI K 0 B i Qb4 75 K4 LNAPL k% A &
BRI AL BT & 0 A 3B [ B4Rk SVE (Soil Vapor Extraction) 45 B %2 &
S A% AS(Air Sparging) - A BB 4 4 A 4 F LA 52 3 7% H 4k SVE 4582 AS 7 ) 5K -
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HERARE IR ERBANAF ZAE 2K R HIEEERKRZ T LEMABIR R T
FA & A 2% A/ EA SVE #x 24, > %1t SVE 4t -

ARIE S 4 8 E BN 5 FPC 48 M 1S B & TESORO /2 3] pa M 4 B IR b i 3R
ERREMEBE T ABHREANTIFE LS ABMBAT £ 5 Xy KAt R W 3t 618
AG# R it #BE - FEE  AEHRALHABLERTIATRAFRTE -
ABERZURREIFER G X KRR DTHA R EEE RuRuEE T L
MEZRBHREIERMGEES AT FZSES —RIRRE -

B4 %3 & ¥ £ B 8] FPC 48 M Wt B & TESORO 7 8] w4 B kot B i A2 + 48 3,
S ANBRENTSEHEN  ALEARRER AT TR  #XBH  LE—H
NEREBISBEFRMER > MBRAFLIY > REZBRIFARL CHEL—TRAE
THR AR AR EB( RBL)EEHABREET  DHEBABLEIHES
B PEHATERAERTEHMFAERE 28 - EEH F X NRTRERF LN
RALSHE

EHERNNENBIIE K EBEEFS  FRACER2RAEALELE
(U.S.CSB)s £ M mk ¥ 224 F(0OSHA) REZHRBEZ KT > YN FHRBELFTERER
TR R TR s My HI HE M R R R > RERIB E Py PR B & T A28 EIV
FEZAELER > TR ZEBERAIRIT 2 o (4k API607/BS6755 partl]: &k
RENHE—FTXAZREFHHET RN B EE O ZRFAEOMETR > 2N KEEEER
7.5m N (AEEEAN) > JEZ MOV/POV) o

7 ISR R B T AR N ) HN AR R R KA R k3T 0 R4 APT 2218 code
R ZDEERT LB NSRBI KBS RABEH B ERAERE
BRI TR T RAR I = R BRI NG E -
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