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1. INTRODUCTION

This Work Plan has been prepared as part of the Cleanup Action to be performed at the
Former Chevron Property site (Site) located at 1310 Highland Avenue in Bremerton,
Washington (Figure 1). Preparation of this Work Plan is a requirement of the site’s Agreed
Order (DE-07TCPHQ-5024) established between the Washington State Department of
Ecology (Ecology) and the City of Bremerton (City). To date, the City has performed a
Remedial Investigation/ Feasibility Study (RVFS) and Interim Action at the site in order to
address soil and groundwater contamination related to historical releases of petroleum
products (Parametrix 2011), P

1.1 PURPOSE

This Work Plan was completed per the Agreed Order and Washington: Administrative Code
(WAC) 173-340-380, Model Toxics Control Act (Ecy ogy-2007). The___pmpose of the Work
Plan is to present tasks to be performed at the site a of a Cleanup Action. This plan also

ctivities performed at the site.

cuments including a Long-Term
n and an Institutional Controls

Apiil 2012 | 233-1896-098 ' 11
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2. SUMMARY OF SITE CONDITIONS

2.1 SITE DESCRIPTION AND HISTORY

The Former Chevron Property is a 1.4-acre waterfront property located adjacent to Evergreen
Rotary Park on the Port Washmgton Narrows. The historical bulk fuel tank farm operated at
the site from. prior to 1946 until circa 1988 (Figure 2). Based on aerial photographs, the
facility was expanded northward to its present boundaries between 1946 and 1963 (Figure 3)
by the placement of fill in the intertida! zone. This filling created g relatively level “lower
yard” area where commercial fueling operations were conducted. The site uplands or “upper
yard” are the former location of the aboveground bulk fuel tank {Figure 4). The majority of

Fuel was offloaded from barges at a fuelmg pier in th ‘
thlough plpmg to 12 aboveground stcnage tanks Ts) located in it

as ev1denced by

remove hot spot soils in the lower yard. Leak
source of the majority of the subsurface conta

he site. Fuel was Ioaded from the
-the lower yard, All aboveground

Environmental work at the site beg
(GeoEngineers 1988). Since this fit
RI/FS report (Parametrix 2011).

d soils with concentrations exceeding cleanup levels
i d‘ areas; however, residuai concentrations are significantly reduced

;cylenes (up to 94 mg/kg).

e Polycyclic aromatic hydrocarbons (PAHSs) (up to 2.7 mg/kg by toxicity equivalency
method).

As described previously, all upper yaid contaminated soils in excess of cleanup levels were
removed during the IA.
2.2.2 Existing Groundwater Conditions

The approximate extent of groundwater contamination exceeding cleanup levels during
remedial investigation sampling is shown on Figure 8. The most recent performance -
monitoring data is shown on Figure 9.

April 2012 ! 233-1896-098 2-1
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2-2

The performance monitoring shows a generally decreasing trend in concentrations with two
exceptions: MW-09R and MW-21R exhibited increasing concentrations in the second
through fourth performance monitoring sampling events. Concentrations then decreased
following the supplemental oxygen release compound (ORC) injection. The increasing
concentrations are apparently due to residual gasoline contamination present in the soils
within the vicinity of the wells. As the oxygen released by the ORC declined with time, the
associated aerobic blodegladatlon also declined. Once aerobic respiration was no longer
occutring, concentrations in groundwater increased to equilibrium levels associated with

- anaerobic conditions.

sediment. An exception is a single dissolved
which slightly exceeded the cleanup level.

April 2012 | 233-1896-098
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3. CLEANUP REQUIREMENTS

3.1 INDICATOR HAZARDOUS SUBSTANCES
Contaminants of concern (COCs) at the site remaining in sife soils consist of!
s  Gasoline (up to 1,000 mg/kg).
e Benzene (up to 5.4 mg/kg).
» Ethylbenzene (up to 20 mg/kg).

e Total xylenes (up to 94 mg/kg).

» PAIls (up to 2.7 mg/kg by toxicity equivalency megli )
- COCs remaining in site groundwater consist of: ’ <

»  (Gasoline (up to 2,100 ug/L).

e Diesel (up to 1,300 ug/L).

e Benzene (up to 310 ug/L).

3.2 CLEANUP LEVELS

Applicable cleanup levels for i
(Parametrix 2007) and consist of:

» Model Toxics

5, jcn'e"listed in Table 2.

April 2012 | 233-1896-098 31
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4. SELECTED CLEANUP ACTION SCOPE OF WORK

IA activities performed at the site to date have resulted in a substantial reduction in
contaminant mass. Natural attenuation is occurring at the site and should continue to reduce
contaminant concentrations over time. Long-term groundwater monitoring will be performed
to verify that natural attenuation is ongoing. It is anticipated that once groundwater
concentrations reach cleanup levels at the point of compliance, groundwater monitoring will
be discontinued. In addition to groundwater monitoring, institutional controls will be
implemented to reduce exposure risk for contaminants remaining in site soil and
groundwater. ‘ -

The proposed future cleanup action scope of work for the
submittals:

cludes the following

¢ A Long-Term Groundwater Monitoring Plan (LT I

concentrations and to verify that natural atten}}atio i$ continuing

e Soil Monitoring Plan (SMP) should the Ci nire removal | of ]
to redevelop the site at a later date.

~ ®  An Institutional Controls Plan (ICP) t6

the environment. .

¢ An environmental covenant to limit*

prepared as part of the ICP.

. monitor groundwater

st1tut10nal controls

ensuré protection of human health and

a’r;d land use of the site will be

eveloped by the City and subitted to Ecology. -
water monitoring plan is provided below. The
¢rents presented in WAC 173-340-820 (3):

ical requirements such as detection or quantitation limits and identification of
selected analytical methods.

¢  Quality assurance plan.
e Data reporting and validation procedures.
o Site-specific health and safety plan.

A draft and final version of this plan will be submitted for Ecology review and approval
before sampling begins.

April 2012 | 233-1896-098 4-1
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4.1.1 Summary of Plan

A brief summary of the work activities under the Long-term Groundwater Monitori ing Plan to
be completed has been included for reference.

* Additional Well Installation — An additional well will be installed to replace former
well MW-20 at the location shown on Figure 9. Well MW-20R will be included in
long-term monitoring to provide more complete coverage of downgradient
groundwater conditions.

¢ Groundwater Monitoring —~ Groundwater monitoring will be conducted on a
semi-annual basis in all 11 lower yard wells (MW-4R, MW:9R, MW-10R, MW-11,
MW-13R, MR-20R, MW-21R, MW-22R, MW-25, MW-26R; and MW-Z'?) for an
initial period of 4 years. The semi-annual events will 0 the spring and fall to
assess both wet and dry weather conditions. ; ee upper yard wells
(MW-16R, MW-18R, and MW- 19R) will not b ince COCs were not

monitoring (Table 1). All samples will be analyzed for gasoline: benzene toluene
ethylbenzene, and total xylenes (BTEX
natural attenuation parameters (Table
total and dissolved lead. Four qua

MW-9R wﬂi--_be analyzed for
ater monitoring events will be

imtted presenting the gloundwatel
be prepared at the end of the initial

technical memorandum will be plepalé
results, A 5-year summary momtoung repot
S-year momtoung period; 7y

r of Wells sampled or a Ieduction in
::s’chedule is provided in Table 4. An

Futule development may require removal of ploposed land use
Section 4.3. Should this time come, the City will develop a Soil
dleSS cIeanup of ex1sting soﬂ contammatlon and submlt a draft

roposed confirmation soil sampling methodology.

. Prdi)osed reporting which supports removal of land use restrictions.

4.3 INSTITUTIONAL CONTROLS PLAN

WAC 173-340-360(2)(e) requires cleanup actions to use institutional controls to limit or
prohlblt activities. that may interfere with the integrity of a cleanup action or that may result
in exposure of hazardous substances at a site. They are required to ensure the continued
protection of human health and the environment and the integrity of the cleanup. Institutional
controls may include physical measures (such as fences), restrictions on the use of the
property, maintenance requirements for engineering controls (e.g., maintenance of caps),
education programs, and financial assurances.

42 April 2012 | 233-1896-098
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An Institutional Controls Plan will be developed by the City which will address the
following:

» Existing institutional controls for the site, if any.

o Institutional controls or procedures to be implemented on the site including restrictive
or environmental covenant.

o Timetable for establishment of new institutional controls or procedures.

e Identification of entity responsible for implementation, maintenance, and
enforcement of selected institutional controls. -

o Details on how protectiveness will be measured for cac implemented institutional

control.

A draft and final version of the Institutional Control P
review and approval.

4.3.1 Restrictive Covenant

that could result in w01ke1 exp
surface. Such procedures shall i
contaminated soil management pr

restrictive covenant
any interest in the sif

April 2012 | 233-1896-098 o 43






Former Chevron Property
Cleanp Action Work Plan
City of Bremerton

REFERENCES

Ecology. 2007. Model toxics control act cleanup regulations. Washingfon Administrative
Code (WAC) 173-340. November 2007,

GeoEngineers. 1988. Report of geotechnical services, subswface contamination study,
Chevron Bulk Fuel Terminal, Bremerton, Washington. Prepared for Chevron U.S.A.
November.

Hart Crowser. 1989. Summary of work accomplished to date and pending, former Chevron
Bremetton Bulk Plant, Bremerton, Washington. Prepared for Chevron U.S.A., Inc.,
Seattle, Washington. Novernber.

Parametrix. 2011. Former Chevron property 1emed1_
Prepared for The City of Bremerton. September.

Parametrix. 2007. Work plan for remedial investi
shoreline restoration former Chevron prop¢
City of Bremerton. September.

April 2012 l 233-1856-098 5-1






L,

ey

A

FIGURES

—







LA e &=
7 B n‘;v l

=

]

o |l

N~ g |

/ e '1‘;"'::"' I‘F:E:E:‘ |
rr'“—_-'tfﬂ.'.-n v s B TR

e,

,
Lo /.‘, ~
f'//_/—'-/:
e ¥
d.’ r
pay.
/
J
~

-
a4 o

b
O fn ¥

=~
- f
- n

-

-"T“';'-.rﬁ'.’-"‘
AST PARK

Tf 2qint R T

= - — [:{:‘Q l““- Tu?ﬂQr {'ght ..’ ’;‘.r/f‘

04}Radio Tower ~~_ g i

s NV el =Tl ~ ! - L

Parametrix oarme Apr13,2012  FILE: BR1896063P04T1304 098 FO1

0 N 1000
SCALE IN FEET

Figure 1

Former Chevron Property
Cleanup Action Work Plan
Project Vicinity




Figure 2

Former Chevron Property

Cleanup Action Work Plan
S & 1963 Aerial Photograph




ParametriX oame apr13,2012  FILE: BR1896063P04T1304 098 FO2

Figure 3
Former Chevron Property
Cleanup Action Work Plan

- CIRCA 2005 Aerial Photograph




e N N T S S S

N P

)

N AN SN AN

—

=

—

N SN N N TN

el e sl R el N S G e

o~

A — P ™ | .
) { /\\ '\\
e T T \\»“—#-*'e“\f‘/’_v ) T e AN
c-2 o o Sl \\__20
i\ TN e e g T T o —
- - .~ .~
’\f\/\,‘\v‘//\f’\f\_m/\ ) \_,-v_/ /‘—\L_\f/ "‘—*«__‘_HH \-n-________ B
’;f T s - e - _'Il ‘‘‘‘‘‘‘‘‘‘ —-‘*‘~_____\"_\ ) T N
f - - T [ . e T e
e e T LT ““—lﬂ;; e o — -
e T _ [ S N el e e T T e | e — — e ——‘\'_\]0_/\__\-—“_ = T T
ST TN T e PRt T e T e N
e T N g e e — el Ve LT T e e
o - . . - ———— ’ ~ “\L__‘_“ ',\ .
»»»»» e S ——— G R e - -
S P T ~———e - 1T -C-BS o \ e -
Pt Y p Z-pioassaYy @ T U—u . TTTTTTmme—— L T e -
e S L ~-. SAMPLE ™~ T T T T e
~F7 D e 0 e e
N7 et e Y e e F -
—————
o __‘_‘*—*——L—H_.__L_
e "/ ' ;1 == '\ T WOODEN TGS
i” \ ; - . L ,A' - - Tt
o oo / : SR . Y - /. BULKHEAD @ C-10-S
/\J "f / /J o \l ; (1 7 MR T ;
. /C7 . _ VA S 3 = A A= 5 =
,»‘/ I3} ‘;f. 0-7-8/ r ‘ j Y o 'W _ -== - 3 .\ o : - S -
{ .~ SEWER PUMP \' BURIED WOODEN
} - J STATION / BULKHEAD
3 | !
\\ \
G-3 P . Lo
eC-S \ ol /" | :
¥ (N / ] 1
A ! ~ 7 ! -

/f. ! /\ p N T
S / K _ . N _ : HIGHLAND AVE

NOTES

I CONTOUR DATUM NAVD 88
. LOGATIONS OF FORMER TANKS, PIPING AND BUILDINGS
I FROM HART CROWSER DRAWING DATED 11/89

;
PLUMBER'S
UNION HALL

/ f
7z

/ Sl N
ParametrixX oare apriz.2012  FILE: BR1826082P0TIZ04 082 FO4 H TEST PIT , GEO ENGINEERS 1988 EXISTING BUILDING C6 SURFACE SEDIMENT SAMPLE ‘
G :EG::;TID AL SEDIMENT SAVPLE B4  TEST PIT, HART CROWSER 1989 —————0—  CHAINLINK FENCE C-6-S ggﬂh&gﬁ; SAWPLE " Figure 4
0 N 50 A DESTROYED MONITORING WELL — - —- — DRAINAGEDITCH ' (l Former Chevron Property
SCALE IN FEET © SUDTIDAL SFOIIERT SRUPLE [ ] EXISTINGCONGRETEPAD ~ —— — —— FORMER PIPING/BUILDING! O FORMER ABOVEBROUND STORA \E TANK C!eam_lp AcFion Work Plan
@®  EXISTING MONITORING WELL LOADING RACK w. GENERAL GROUNDWATER FLOW PIRECTION Historical Site Features



e ———

- f/ — —  PIER— 7777 TTTTmmm——
T T e e T LT T T
-~ /(3 //":___, ””” T T -_"‘—-..
ESTIMATED FOOTPRINT OF o e T T c— T
CONTAMINATED SOIL EXCEEDING " 7 »7 ,=~— 7 Tl T
MTCA A CLEANUP LEVELS / e e e Sy A S
ol Vs

PP 16
ND/2316/ND (107}

\. k f

/ 7
4 / / ! v
/ / Y, PP 15 -u MW 25 -
/  LOWER YARD - a3 et
SEWER PUMP 7 \ l‘} ® 110/110mD (10 SINDIND ({9 );/ ——
STATION i BURIED WOODEN L \ 967\ AN
/ ; il PP 17 BULKHEAD oy 1;160);;431051
! {" , @. 3900/790/100 (107 PP 13," , Fa Lomm =
/ fI ‘M MW 21 5100/410/984(1‘0'). ” MW 23
! VN 7 PP 1 j
/ ; | 1600/9;10?450 (10 i
! 3 | PP12@ | i
/ / N 1000/580/130 (10) \ g I e
' e i
/ \ \ P 05 PP 06 pil H !
/ M \ \ ND/ND/ND (16") i
/ ‘ \ ND/ND/ND (16) il o
// \\ \\ \\\ ,/I,ll‘l rf I’[I [
/ ! I W WY N N P f!”] ;
;I n'l ; \ I [
/ / ' {

7
\ VN \l/..PI\D 02 /
\ Vo ND/A{D/ND (14" )©Mw17
PP 01 \

HIGHLAND AVE

[ ! 2% !
/ [ & W ND/A0oND (8) N @MW 18y -
\ 3 FB f 7
i o \ & P03 ,
9 ND/ND/IND (17"
! - — » o / ASSUMED AREAS OF CONTAMINATED
, / : ! P 09 \ [ } \ SOIL BASED ON PRESENCE OF
;o D/230/ND (6 (! . ~
;o _ ] ND/230AD (6) \ Lo L S, e n o FLOATING PRODUGCT OR ELEVATED
[ : : - I WL = GROUND WATER CONCENTRATIONS
; ; \ \ A !
/ ! o N I Y = [l
/ 7 \\' .r] ! {
FOOTBRIDGE ™\ i :
|
[

A
rx\ \ \ \
N — ,
CLEANUP LEVELS ~ s N
TITI 777777777777
MTCA A mg/kg ! NOTE
GASOLINE 30 § CONTOUR DATUM NAVD 88
DIESEL 2,000 ~
LUBE OIL 2,000 N T
=< B
1 T~ TSl
ParametriX oare apr12,2012  FILE: BR1895063P04TIA04 098 FO5 LEGEND ) i
v rrrrrr77777  EXISTING BUILDING ® EXISTING MONITORING WELL :
— 00— CHAINLINKFENCE o NEW RI/FS PUSH PROBE Figure 5
0 N 40 Former Chevron Property
— — + -—--—  DRAINAGE DITCH 4, RI/FS MONITORING WELL | Cleanup Action Work Plan
SCALE IN FEET . ) .
ND NOT DETECTED ND/9207240 (9.5)  RUFS SOIL RESULTS FOR: GASOLINE/DIESEL/LUBE OIL (SAMPLE DEPTH) RIFS Subsurface Soil Sampling Locations

RESULTS IN mgfkg



WTRFRNT—BA—SV=061201 | XBR189606IP04TIZ0V—BA

IMAGES: Chewron Property FIGI |
XREF'S: XB—BREM_)

DATE: Apr 13, 2012 — 9;11am PLOTTED BY. rosmuale

FILE: BR1896063P04T1304 0SB FO9

_ . \ - LEGEND

PPA1 @ RI/FS PUSH-PROBE LOCATION
MWD (@) EXISTING MONITORING WELL
BT(0Y A CONFIRMATION SAMPLE

LOCATION AND DEPTH

[:| TREATMENT CELL—BASLINE DOSE

{(10LB/CY REGENDX)

(?
\

g L7 AGCRESSNE DQSE TREATMENT AREA
{ "" {20L8/CY REGENOX)
! ;
—— i
5' IW-26 —-1- NDI2316/ND (10} E MOMITORING WELL REMGVED FOR SOIL MIXING
! - et 1
| GRO GASOLINE RANGE ORGANICS
v r
by | H2 (107 DRO DIESEL RANGE ORGANICS
' ]
| \ ! 3 ] €2{3.5) o Tor T ok olL. LUBE OIL RANGE ORGANICS
i ; | G2
i \\ Voo ma/ky |ma/ka | maskg /
: ‘ \.“ ‘{ PR TREATMENT 7 020 | 240 — T ‘ i ) ma/%g MILLIGRAMS PER KILOGRAM
k \ b POST TREATMENT| 340 | 120 | &7 ma/kg |ma/ieq | mg/kg S P /! 400 SAMPLE RESULT IN mg/kg
[ R PRE TREATMENT | a0 | 2,316 | 120 f I K
L \ P FOST TREATMENT| 120 { 260 | 190 hsor e
B _ R /
VAL I B o R LRI G4 (10) W AV TN / CLEANUP LEVELS
l R ma/kg | ma/ka |ma/ke | 7 i L5 [(10) IR / @ mw-25 -
| \ i i PRE TREATMENT | 110 | 110 | 29 @ PP-15 PP28 PP.26 ;N'lw PR . A MTCA A mglkg
\ L POST TREATMENT| 150 | 240 [ 190 , E . By / ;-
| \ i - Ks (107 PP-27 . ;o T E GASOLINE 23:; ]
| ] ; Vo / / DIESEL |
! @ 3 [ AN - PP-8 kY
} ) v RO | DRO | OL " LS GRO | DRD | O . @ PE-7 LUBE OlL 2,000
‘\ |" KS ma/kg | mg/kg | ma/ke | mo/kg [ ma/kg | mo/kg = RIS /i
i H PRE TREATMENT | 5.100 | 2,200 | 150 : PRE TREATMENT | 400 | 320 [ 580 |-~ /
i \ i POST JREATMENT | 190 | 210 | 130 ! POST TREATMENT] 1800 | 480 | 150 i St N, - /
®+ 7 MW-4 ~ T
e . ] ~ 4 ) f
P 7109 O pp-20 Ny ; :
(o PP-17 » Va
Lo 7 GRo {oro [ o | .2 PP-23 ~~ ‘
T Y Mw-21 B {10') mg/kg [ma/kg {mg/kg |- /1 ~ ;
AW 4 PRE TREATMENT | 5,100 | 410 | 96 PP-13 L8 (9" ~ g ‘
4l FOST TREATMENT| 380 | 160 | 150 ~ R7 R0 Dt'«‘/l:‘I‘ o
o — . kg | mg/kg | mg/kg
& - L8 oRo | DRO | OIL  — ~[PRETREATMENT | 55 | 2,000 [ 98
J MVW-14 ma/kg | ma/kg [mg/k 1 POST TREATMENT| 7 | 18O | 150
‘.‘ H o Tom | oL ) / k' PRE TREATMENT | 50 | 6,900 [ 1100 \ : ; i
i ’ 1 o
¥ B7 kg | ma/kg | mg/kg E _ ___._ ——-Il‘ﬂ— e POST TREATWENT| 0 | B8 | 9o 1| b :‘
1\2 PRE TREATENT §-3,900 | 790 | 100 V4 r—1epa N 1 | Do i
Rl POST TREATMENT| 190 [ 34 | 29 S i § I
Oz 5 7 PPA2 o | l ! '; . Il
! : i Qee \ s I
N\ o 1H10 (10 ! | ! | 1
' o (I R _'\1 I P | | | \
s L
. 4 | \
1o GRo | DRO | 0L l\{ 11 | ll
mg/kg | ma/kg | my/K H | '|l 1 \
PRE TREATMENT | 1,000 | 560 | 130 N | o
POST TREATMENT| 180 | 100 | 110 T 1l (O \
- |
i ! ! BURIED BULKHEADS AND CONCRETE | U
. i i SLABS REMOVED FOR SOIL MIXING Lok \
~ i I - y
~ : 'r t A \
' i \ '
U mweo D8 I (® mw-10
'. I S D
i R N . 1 - 1 I
1 | || i A 3
| n i | o At N \ ‘|
‘\, | l‘ ll | [‘" ‘\\ ) \ .
S A A I ! 18" §D REFLACED W/ 14" HDPE Y .
FRE TRCATMENT | 92 | 430 | 6@ ————1—1'— ffffff 4 BY PIPE BURIISTNG RV, \\ I
POST TREATMENT | 29 | 78 | 180 i1 ; s ~e R
R ] 2N hy ol
r— A [} ! !’ ‘\\ 4 \ 1 \
PLAN !
SCALE IN 1"=20" :
| = ™" | i o
0 20 40 | g
|
REVISIONS 0 " > FIELD BOOK 1 3
No. CESOREION. owE oY e——— CITY OF BREMERTON FORMER CHEVRON PROPERTY z :
TWO INGHES AT FULL SOALE DEPARTMENT OF PUBLIC WORKS & UTILITIES CLEANUP ACTION WORK PLAN FIG. NO, g SHEET
i IFNOT SCeLE ACcoROMLY ENGINEERING DIVISION INTERIM ACT{ON SOIL MIXING AREA AND 6 |i| « E
K SCALE DRAWING NO. oF =
SLALE DRAWN EBY: JLP DESIGN BY: DLD CHECKED BY: N 1
% HORIZ.  {"=10 VERT. N/A I -— % VST WASH. P.E. # DATE 4/10 WASH. P.E # DATE CONFIRM}ATION SAMPLE RESULTS S E
1

L



N

e ey

™ AN e -

B A

A STy

EEN

AN N

=N

s

o~

SN
.

=

PPN

Py

¥REF'S: XB—EREM_WTRFRNT-BA—-SY—061201 | XB=BREM_WTRFRNT-BA—SV—061201

IMAGES:

:r;\ I F\ P e e

DATE: Apr 13, 2012 = 9:13am PLOTVED BY: rosmuate

FILE: BR1BIGOSIPO4TIICA QU8 F10

g i
/ r"r’ fl"i”{i"’{ :r {’/ !
/ (e
foo iy
] [F ] ]
J/ gl
/ SOIL EXCAVATION | !
/" AREA3 . 3
SR
: !
'.

-

\"\M_,_______ %8 e

- BENZENE 0.27 (10}
—~a
B
- o

p SOIL MIXING AREA

MW 21R
O {10

B7 {109

S, BR

S

__________ BN —_—_

" wwz2r @\
580 (10)

H2 fm')

G4 D

PP-30
26 (10)

J D130y}
MWV 20 i
S

J7 (Y

PR3
1600 (10)
l”
Vi
pp-35
a0 (i) @
s HAD (10"}

~
1
1

MW OR (@)
PP-34 540(9)

[

IS

®
=
2
=
a

SOW MIXING AREA
1

A

Lo\

SOIL EXCAVATION P
AREA 2 S et r’r

\“\\
. ‘
Y X, o~
= ] i Y ! - —H2"5D- : 12"SD
_|2"SD—:,'—————'\1‘IZ"SD-—TL——|QPD 7 12 "“i’ ,,’ r"
! i HIGHLAND bA\I’E ! f {
S5 T \
i

A W

55 s
] L ) I
e SE—————— §s4¥—ru SSTI
1 !

1
1
e
Ay
A
N
A

]
!
Y PR P et TemmemaseetT T . LEGEND
[ N AT - —— EXISTING CHAIM LINK FENCE
"""""""" e | ® EXISTING MONITORING WELL
T e Ha(1o) £ SOIL MIXING AREA CONFIRMATION SOIL
e T SAMPLE LOCATION {DEPTH)
T e ® PUSH-PROBE LOCATION
‘——._._____‘—‘-_— ______________________________
—— : [] <o excavation AREA
e TTTTme—— ‘ v 14 B WELL DESTROYED DURING INTERIM ACTION
. T ) —
e o MW 19R (® WELL INCLUDED IN CONFIRMATION
___________________ | SAMPLING PROGRAM
______________ By (S R INDICATES REPLACEMENT WELL INSTALLED
WOODEN l FOR POST TREATMENT GROUNDWATER
BULKHEAD ! MONITORING
""""" it ke e 540 GASOLINE OR BENZENE CONCENTRATION
IN mgkg
ND NOT DETECTED
my/kg MILLIGRAMS PER KILOGRAM
______ 6} SAMPLE DEPTH IN FEET
' \
< . pP3s A} .
SR " (a'). BENZENEND (5) GENERAL NOTES:
4 7 1. CONTOUR DATUM NAVL 88
1
! =
; ]
Vo D
! ! Nl ’ CLEANUP LEVELS
' I L o
; ' il MTCA A matkg
! \ LY, GASOLINE 30
[ \ VO
\ v BENZENE 0.03
1 1
Ll

PLAN
SCALE [N FEET
20 40 |
REVISIONS ) B 7 | e sook CITY OF BRENMERTON FORMER CHEVRON PROPERTY
No- DESCRIFTION DATE [ s ™ | DEPARTMENT OF PUBLIC WORKS & UTILITIES R FG.No, | B | shRET
2 L AT T INTERIM ACTI?rN WELL LOCATION PLAN AND 7 il o
fuidaliz) “| orawn BY: JP DESIGN BY: 0LD CHECKED BY: o
i Rz, tma0 VT Wy M it prosiil U 6-MONTH POST TREATMENT SOIL RESULTS -l I

(A O s e s e

BREMERTON BOARDWALK PROJECT



e - e —
= e — —_ PIE
Pt e /’_/______— ************** “*—-—-_.\—"" R
- - Q /f""——',.—- ———————————————— __ ——
s - - —_———— - ——
e // P - T e o — —~—
// / f/ L TN T o -._____-H ~——
/’ A Bl T 7T e T -
4 /f ! - / - .___-"‘—i ~ _——*_-v\ T N
/ VA A A o s R —— ——
g ro S .rf/T'f’ o - ~
! - e =, e e — T
# s i —— —, - ~
Py 4 - -
/// / l/ (! ,//"Q\'i" /{','/’I’ ~ "MW 22 e T
> .
’ RN Y ND/ND/ND (7.9~ D~
; /I ® B S )

!
f
1‘1
7 / Iy i e I MW 26 X
/ / e 9
/ \|‘ 4 v 1300/1300/ND (9.
I |
!
!
!

SEWERPUMP  / /iy | f HOWERYARD o
STATION | BURIED WOODEN F

/ / h BULKHEAD R AN
N ® —>\[ ® 5400/27000/2300 (12) R B
\ . [~ (SAMPLE HIGHLY TURBID) T

1
1 Mw 21 . .
'\ 9200/1700/D (8.9) -~ 530/ND/ND {(20.5')

MW 19
- @ ND/8100/ND (10.9)

1
! @ MW 16

MW 10
ND/160,000/ND (8.4')

I
MW 20 © omwoe
ND/ND/ND (7.5, @

|

HIGHLAND AVE

CLEANUP LEVELS ™
NOTE
MTCA A ug/L { NOIE
7 PLUMBER'S /~ CONTOUR DATUM NAVD 88
GASOLINE 800 UNION H,ALE
DIESEL 500 AN A
\ \ /’ \\
LUBE OIL 500 T~ >
ParametriX oare apri22012  FILE: BRISSS063P04TI304 098 FOT LEGEND
v rrrrrrrrss7r  EXISTING BUILDING ® EXISTING MONITORING WELL
0—  CHAINLINK FENCE @ RIFFS MONITORING WELL Figure 8
0 N & 1 Former Chevron Property
— --— -—  DRAINAGE DITCH ND20/240 (10 RIFS GROUNDWATER RESULTS FOR: GASOLINE/DIESELALUBE OIL | Cleanup Action Work Plan

(GROUNDWATER DEPTH BELOW TOP OF WELL CASING)

SCALE IN FEET ‘
ND NOT DETECTED RESULTS IN ug/L . |

RI/FS Groundwater Sampling Locations



RN

e T e e S

N,

A,

N

AN

P N

P e T T =N

—~

R NN

Py

N

A =,
T

-~

S

o~

P e i N s NN

FILE: BR18SS0E3PATIZ04 098 F17a

{MAGES: Chevran Property FIG |

051207 | XBR1BAEOE3IPO4TIZOIF-0A

XREF'S: XO—BREM, WTRFRNT=8A=SV-

DATE: Apr 13, 2012 — 9:%7om  PFLOTIED BY: reamuate

/
g {
rd r
SEWER PUMP STATION <

\-.

.

i
i

e e T — T 7T LEGEND
T T —————o-——  EXISTING CHAIN LINK FENGE
-------- e i @ EXISTING MONITORING WELL
e o T e iy SOIL MIXING AREA CONFIRMATION SOIL
e S — SAMPLE LOCATION (DEPTH)
— T e Q PUSH-PROBE LOCATION
e et S
. T SOIL EXGAVATION AREA
e L "-—-—_,____

ES}]R#‘KTED EXTENT OF GONTAMINATED GROUNDWATER
PLUME EXCEEDING MTCA A CLEANUP LEVELS

e
= S0IL EXCAVATION
!'] PP-20 1A

-

o
-~

19/1,500/ND/ND

; ! & NEW WELL |NSTALLED FOR PERFORMANGE
/ AN d @ MONITORING IN MARCH 2011

/ L i)

I i :

il MW2IR & i ND NOT DETEGTED

WELL DESTROYED DURING INTERIM ACTION
QUARTERLY MONITORING WELL LGCATION

INDICATES REPLACEMENT WELL INSTALLED
FOR PERFORMANCE MONITORING

GROUNDWATER ELEVATION
GROUNDWATER FLOW DIRECTION

GROUNDWATER ELEVATION AT TIME
OF SAMPLING

ESTIMATED CONTAMINATED GROUNDWATER
PLUME EXCEEDING MTCA A CLEANUP LEVELS

GW RESULTS FOR BENZENE
GASOLINE/DIESELLUBE OIL RESULTS IN ugiL

PROPOSED NEW MONITORING WELL MW-20R

. $ees
. NDINDIND/ND

MW 10R

; > i
) > s A
, A YO 51 i < Coi
§ ;) Ml ~ ki 1)
\ PhasGpf ) ] . < GENERAL NOTES:
5 64 . E LT 1. CONTOUR DATUM NAVD 86

i

6.98 i / ¥ =
woi1,200m0ND @ i1l CLEANUP LEVELS
i MTCAA uglL

| IS T BENZENE 5

 MWOR GASOLINE 00

------- 847 .
~ 31042, 100/NDIND DIESEL 500
e LUBE OIL 500

MNOTE: EMD OF "GAS LJMNE LOCATO

{
IS NOT KHOWH - biy ‘I'.xTEME FURTHER  /
,.'_" j ,.'

h
__Nomb i
= ) to ; ~ -
—s - : \ { LS L = > j
T Y 7 — R R =
P N N \ ; VTV TN { /
~ -~ s ‘- L ! 4 3 4 i \ i
SO NNw T T . \ ) SRR s, - S 5= S——
~20 T R N T ; Fo /
e SO : = ! HIGHLAND AVE | / fo {
-y ~. '\\_\ |‘| '= i . i. =. ) ‘,, |
NN | b | | / \ ‘
LN ' i \ ] Y \_w ” r " -
/ \\\ N . & ,\ \I " L AP v .‘.;‘é"rﬂ T G
ra Dl

LN E 1
LN ',." ",—‘ / -
RS vl s
~ f" ; — 7 1
P
7 ‘\\ i \\\
PLAN '
SCALE IN_FEET :) X
0 20 40 ‘ s
o
5
REVISIONS o i z FIELD BOOK CITY OF BREMERTON FORMER CHEVRON PROPERTY
No- DESCRIPTION DAE &Y ™ ™ DEPARTMENT OF PUBLIC WORKS & UTILITIES CLEANI.I}P ACTION WORK PLAN FIG. 8o g SHEET 2
i T Sl NCaORDIBLY ENGINEERING DIVISION SAMPLING RESULTS 9 |¢ E
OF
. SCALE DRAWING NO-1 | oadiN BY: SBR DESIGN BY: OLD CHECKED BY: SEPTEMRBER 2011 :"3 i
HORIZ. 1°=20" VERT. N/A 3 DMTE  9/10 wasH. P.E § DATE 4/10 wasH. PE. § DATE F g I

I

|
|
W



(d‘,/ﬂ\.(\fu\_/r.q\/“ /U?/H\.f.l\.

TABLES

/Qf\fn\/u\ru\(u\ﬁwfl\rdxfut/d\/ﬂxrﬂxn\fﬂ\fu\(n&ﬁ\ﬁtxﬂ,n\ﬁ\,nk,ﬂ\ﬂ\ﬂ\fﬂ\ﬂ\;u\ﬁ\,n\zu\d\ﬁ\rﬁ\



=

Table 1 Groundwater Results Surnmary, Rl 1st through 4th Monitoring Events and Performance Monitoring (February, May, and August 2010, and April and Se'ptember 2011)

/;(**(;r/:‘*‘/h/’%i/‘—“/;F(}F\./Aﬂlm.ﬂxf—\f:\/‘—\/f\/\/:\/—\,f:-\/zx‘»f—‘\/:\/-:\/:\_n:\r—‘\/a-\f—\,/f\f;\.ﬂ\/—-\,c_-\f.-\‘(‘\/—-\j!m\f:\f;\

Monilaring Weli Ne, MW-04R MW-05R MW-10R \ Mw-11
PARAMETERS Units Sample Date| 319/08" 1121110 610 8o 4140 8110 Af6H1 41511 @201 1120110 6/25M0  BI26M0° BI11/10 A7 AFHA 2 9aMd an7ion! 112010 GI25M0  3roH0 461 930Md 08 1120110 EI26/10 810110  8MOMD* A5 A6H1Y 9K0HA
MTCA A ;
VOLATILE ORGANICS (BTEX) i
Benzens ugl. 5 160 60 J 58 B 52 - 3_19 - 45 120 J 160 170 360 280 170 310 40 U 40 U i0 U iou 104U 10U 10U iou 10U 10U i0 U 10U iU 10 U
Toluene uglL 1,000 o U 20 J 10U - io0 U - 40U - i0 U 4 U 32 36 11 11 78 13 40 U 40 U 10v i0 U ou 12 o0 v i0u i0u o0 U i0u iovu 10U 1oy
Eihylbenzena ugfL 700 45 31 J 45 - 40 - 17 - 20 83 J 89 97 230 220 120 150 40 U 10 U 10 U io U 1.0UL 12 10U o0 v 10 U 1.0V io v 0 iovu iou
m,p-Xylens ualL 1,000 88 15 J 76 - 4.7 - 9.4 - 21 170 4 120 140 400 300 160 140 6.8 40U 10U 10 U iou 10U iou 10U 10U io v i0uyu 10U 10U i0u
o-Xylene uglL 1.000 12 18 J 1e U - i0 U - 40 - 0 U 4 U kX 3.8 8.1 1 6.7 10 4¢ U 40U o0 U iou ou 10 L 10U ie v tau 10U 1.0U io0 U 10U iou
TOTAL PETROLEUM HYDROCARBONS )
Gasoline uglL 400 5400 1200 J 1,400 - 1,000 - 950 - 680 1,800 J 1,500 §,700 3,100 4,800 3,100 2,100 400 U 400 U 1100 780 830 1200 100 U 00 U 100 U 140 130 100 U 100 U 320
Diesel mgd, 0s 27 064 M 034 U - 062 M - 046 - 034 u|l 03 u  o20U 0.6¢ D45 M 082 - 0.33 160 027U 061U 042U 045U 081 U} o027 617U 026U 025U 025U 026U 026U 037
Lube Ol mgL 05 2.3 045U 042U - 041 U - 042 U - 04z U 043 U 0.47 U 0.66 042 U 043 - 0.42 B3 U 044 U 04z U 045U 043U D43 U 040 U 027 U 042 U adi U 041U 042U 042U 042 U
METALS ‘-
Total Lead ugll 15 - 8.2 - - “ - - - 80 W T 214 170 - - - 3.8 - - - -; - 47 - - - - - -
Dissalved Lead ugh 15 - i0 U - - - - - - - 13 12 14 17 3.0 - - 22 - - -t - 14 - - - -
Dlssalved Iron ugt - 4,200 - - - - - - - 34,000 - - - - - - - 6,400 - - - L - 270 - - - - - -
Totel Ferrous Iron mgi - - 728 - 975 - B4 - - - 462 4241 292 494 - - - - 252 344 124 - - - 13.0 304 00 2.66 274 -
Dissalved Manganese ugl, - 3,000 4,600 - 4,400 - 3400 - - 5,000 3,600 3,900 4,200 4,500 - - -~ 1,100 1,400 2,000 1,600 —: - 300 1400 2,600 2,600 400 400 -
PAHs - l
Naphthalene ught - 14 - - - - 10U 10U - 84 - - - - - - - 0.14 - - - - - 013 U - - - - - -
2-Methyinaphthalens ugfiL - 0.20 - - - - io U 10U - 28 - - - - - - - iz U - - - E - 013 U - - - - - -
1-Mathylnapplhalene ugfL - 32 - - - - 47 419 - 22 - - - - - -- - 2 - - - —| - 913 U - - - - - -
Acanaphihylene ugfl. 0.23 - - - 10U oy - o1 U - - - - - - - ciz U - - - —| - 013 v - - - - - -
Acenaphihene ugfiL - 19 - - - - a3 34 - o.18 - - - - - - - 0.23 - - -l- - 013 v - - - -
Flourene ugfL - 18 - - - - 23 23 - 0.14 - - - - - - - 0.32 - - - - - 013 U - - - - - -
Phenanthrane ugfL D.15 - - - - iop v iou - 017 - - - - - - - 01z U - - - - - 013 U - - - - - -
Anlhracena ugfL - 0.44 - - - - iou iou - o1l v - - - - - 042 U - - - T B 013 U - - - - - -
Fluoranthene ugi - 0.38 - - - - io U 10U - [RENT - - - - . - - o1z U - - - - - 013 U - - - - -
Pyrene ugfL 0.26 - - - - 10 U 10 U - 011U - - - - - - - 042 U, - - - T‘ - 013 U - - - - - -
Benzo(ajanlhracene ugfL - 0.047 0.032 0.03 0050 U 0042 010 U D40 ¥ oo v - - - - - - - 0014 - - + 0.013 U - - - - - -
Chrysene ugh - 0.033 0010 U DOiD U 0050 U 0.023 00 U LAY - 0.011 U - - - - v - - 002 U v v - & - 0oi3 U - - - - -
Benzo{b)fucranthena ugh - 0.013 000U DODU DOOU 000U DD U DD U - 0011 U - - - - - - 0012 U - - - + - 0.013 U - - - - - -
Benzo(K)fluoranthene ugil B 0.028 0010 U o0010U 004U 000U 010U 00U 0011 U - - - - - - - oMz U -- - ~ - - 0013 U - - - - - -
Benzo(a)pyrene ughil 04 - 0.020 0010 U 000U 0O¥C U 000U 010U 010U - o011 U - - - - - - - o0z v - . B 0043 U - . - - - -
Indenc{l,2,3-cdjpyrene  ugil - 000U oo U oof0U o00WOCU OMMOU 010U 010U - oo U - - - - - - - oniz v - - -‘- 0043 U - - - - - -
Dibenz{a,hyanihracene ugfl. 0Qio U 0010 U 0010V 000U 000 U 0i0 U 0i0 U - a0l U - - - - - - - 0012 U - - - —! - 0013 U - - - - - -
- Benzo|g,h,)perylene ugL - 0010 U - - - - 010 U 010 U - 9011 U - - - - - - - 0012 U - - - -‘r - 0013 U - - - - - -
GENERAL CHEMISTRY !
Alkalinity mgfL - 100 1,900 - 2,100 - 2,300 - - 700 720 730 800 730 - 220 190 200 210 230 170 52 210 120 10 70 66
HNitrate (as Mhsogen) mg/L - 0050 U 0050 U w0050 U 0.050 U - - 0.050 U 0050 U 0.050 U 0.4 0.050 - - 0.05¢ U 077 0.024 0.050 U 0.050 U - 0060 U G050 U 0.070 0.086 [+ R ] 0050 U @050 U -
Sulfale mgiL - 250 150 - 120 - 110 - - 30 75 74 50 U 50 - - 50 U 10 iou 50 U 60U - 50 U a8 10 U 25 U 28 U 50U 50U -
Chlorida mg/L - 290 250 - 250 - 230 - - T 120 ‘120 78 H - - 2.5 10 19 14 6.8 - 5.2 31 19 48 94 &80 5.5 -
Dissclved Melhane ugfl - 710 580 670 - 740 - - 2,190 8,600 7,800 8,600 9,900 - - - 170 510 260 580 —; - 15 1,200 870 730 310 340 -
BODS mg/L - 897 8.1 - 8.6 - - - 548 3.0 43 123 - - . 308 20 12U - -r - 338 ad 12U 12U - - -
FIELD PARAMETERS |
Tuthkdiy NTU - KER) 53 53 108 106 9.0 9.0 116.0 148 TR 57.9 >1000 >1000 >1000 106.0 208 54.7 3.0 235 27 85 - 126 165 15 329 3ze 34 34 211
pH — — 8.6 5.80 5.80 7.01 701 7.09 _7.09 7.11 538 677 B.77 6.94 6.78 6.78 7.05 6.38 6.00 8.2, 6.05 6.50 6.52 6.20 527 620 5.27 627 6.17 6.17 6.41
Specilic Conduclance mSicm - 3.50 342 3.42 326 326 5.1 351 5.48 1.52 142 1.42 265 1.81 1.81 1.9 934 35.8 31.2 a0 90 812" 63.5 103 20 :1i] a0 64,3 64.2 80.0
Dissolved Oxygen mall - 4.01 4.55 4.55 00 0.0 4.02 4.02 0.06 965 0ee 0.96 6.0 0.40 040 6.60 o0 538 6.31 2.38 220 6.18 0.0 5.97 0.80 0.0 00 267 267 0.00
ORP mv -- -136 -115 -115 -161 161 149 -149 ~163 -124 -136.8 -136.8 -169 -134 -134 -152 -35 -64 -19.0 -9 -110 -95 62 169 -433  , -0 -11¢ -31 -31 -108
Notes: ’
1 Sampte collecied from arlglnal well decommissioned
during 2009 Inlerlm Actlon. i
* Duplicate collzcled. .
CAL = Value oul of calibration range.
J = Analyle was d d, Reported tion should e
considered an eslimate.
M = Hydrocasbons in the gasoline range are impacling the
dieseal range rasult.
mo/L= Milligrama per fiter,
mSicm= Millisiemens per cenlimeler. - {
mV = Millvolis. )
NC = |
Parameler nol collecled due ta malfunclioning equipmant, }
NTU = Nephalomelric turbidity unils. |
o= Hydrocarbons Indlcative af heavier fuels are present in tha
sample and are Impaciing the gasoline result. :
CRP = Oyxidation reduction polential. .
R = Replacement well. !
pg/L = Micrograms per Iiter. . |
U » Analyle not detected above practical quantilation limit i -
given. .
U1 = The piactical quantiiation imll I3 elevaled due lo |
Interferences present in the sample,
Z " Sample collected was unpreserved and allowed 1o setlle 1
prior to analysis. Results provided to assess affects of
suspended sedimenl in the samples.
Exceeds MTCA A cleanup level,
|
City of Bremerion :
Former Chaveon Property i 233-1895-098 (01/03}
Cleanup Action Workplan Page 1 of 3 ;
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Table 1 Groundwater Results Summary, Rl 1st through 4th Monitoring Events and Performance Monitoring (February, May, and August 2010, and April and Séptember 2011)

Monltoring Well No. MW-13R MW-16R MW-18R MW-15R Miv.20 MW-21R
FARAMETERS Unlla Sampla Date| 2H5/0 §126i10 BH1H0 4RI 416741 Z 9129111 2HeMD 512710 8110110 4f6H1 41511 Z | 214610 6/265/10 810/10 416111 31 3/08" 21610 §126H0 31210 471 47111 2 | anawe | | artgnos’ 216HD 6110 811140 adi{o" 41611 40611 912614
MTCA A ’
VOLATILE ORGARNICS {BTEK) | )
Benzene ugfl, 5 s J 1 22 1" 17 4 iou 10U i0 v 104 0U 10U ¢ u o u io v 40U 10U igvu 10U 10U 10 U 10 ‘U 15 48 J 34 27 - 45 19
Toluene ugiL 1,000 40U 1.3 10U 10U 1.0 io U 10U icu 10 Vv 10 U 40 U iou ou EX io0u 40 U o v i0v i0 U 100U i0 U oy o1 50 J 28 1.7 - 6.7 - t.0
Ethylbanzena ugil 700 i34 15 10 26 33 10U io0vu 10U 10U 10U 40U 10 U ioc U i0 U iou 40U 10U 10 U iou i0 U 10 U 10U 620 230 ) 240 i20 - 340 - 34
m,p-Xylene ugiL 1,000 40 U 14 1.7 0y 13 10U 10U io u 10U 10U 40U i0 U %0 v 10U 1.0V 40 U 10U io U i0 U 10U 1.6 10U 910 19¢ J 210 100 - 290 - 21
o-Xylena ugiL 1,000 40 U io U 10u 10U 141 iou 10U i0 U 16 U 10U 40 U 10V 10U i0Uu 1o 40 U 10 U io v iou 10U 1.0 U 10 IU 110 89 J 2.3 1.9 - 40U - 1.0
TOTAL PETROLEUM HYDROCARBONS |
Gasuoline ugiL 00 600 J 560 510 420 470 150 i0¢ U 100 U 100 U o U 400 U e U 100 U 180 O 106 U 400 U ad0 J 380 620 © 130 280 1oni 9,200 4400 J 4400 2,600 - 5100 - 1500
Dlesel mgiL 05 0.49UF 043 039 U 041 - 026 U oza U 0.z U 0.37 c28 U - 027 U 026 U 02T U 027 U 8.1 0729 U 028 U 042 M 028U - 027 Ut 1.7 ¢8gUT 079 UV 087 M - 063 U - 0,42
Lube Il mgiL 0.5 0.70 J 045 U D43 U 042U - 042 U 044 U 043 U 039 U 044 U - 04U 042 U 043 U C43 U 0.4z U 048 U 042 U 042 0 042U - 0.44 lU 040 U 046 U 042 U 041 U - 04z U - 042
METALS i
Total Laad ugiL 15 52 - - - - - 14 - - - - 18 - - - 45 57 - . - - 16 L 10 5 28 J 10 J 65 J 11 14 -
Dissolved Lead ugi. 15 1.4 - - - - 10U - - - - ou - - - 10U 10V - - - - 1.0 ) X:] 23 1.4 14 1.0 10U 1.0 =
Dissolved Iran ugil 3,600 - - - - - 56 U - - - . B30 - - - - 5,100 - - - - - - 18,000 - - - - - -
Total Ferrous [ron mgiL - 152 9.3 7.94 - - - 168 0.336 0,084 - -- 124 17.8 143 - - 164 174 0,339 - - - - 16.2 17.9 - 10,1 - -
Dissolved Manganese ugll 1,500 1,300 2,000 1,800 - - 10 U 3,800 11,000 10U - 1,200 2,600 9,500 1,900 - 2,200 2,400 3,500 1600 - - - 4,100 4,500 3,500 - 4,200 - -
PAHS .
Naphthalzie upiL 5 - - 0.35 - - 0di U - - - - 10 - - - .88 0.43 - - - - 21z U 18 18 -- - - - - -
2-Methylnaphthalene uglL 14, - - 210 U - - oi1 U - - - - 010 U - - 211 U 017 - - - - 012 U 2 7.3 - - - - - -
1-Melhylnappthalene uglL 47 -- - 0.39 - - 011 U - - - 010 U - - - 15 43 - - -- - 012 U 20 18 - - - - - -
Acanaphihylane ugdl, i - - 0.40 - 04 U - - - - 010 U - - - 042 0412 . " - 042 U[ o099 11 . - - - -
Acenaphthene ug/lL 48 - - 22 - - G111 u - - - - 010 U - - .98 0.58 - - - - 0.39 11 13 - - - - - -
Flourene ugiL 21 - - 186 - - 011 U - - - - 010 U - - - 52 15 - - - - 212 U 0.98 0.51 - - - - - -
Phenantirena ugiL 32 - 0.70 - - oif U - . - - 010 U - - - 29 0,31 - - - - 01z U 065 0,44 - - - - - -
Anlhracene ugiL 18 - 1.2 - - 611 U - - - - oo U - - - 015 010 U - - - - 012 U] ooes L 0.26 - - - - - -
Fluoranthene ugiL 15 - - 1.2 - - 11 U - - - - 010 U - - - iU oiou - - - - 012 U 011 0.12 - - - - - -
Pyrens uglL 0.91 - - 0.58 - - [IARIT] - - - - 010 U - - - 04 U 010 U - - - - 012 U]l oo9s U 611 U - - - - - -
Benzo(a)anthracena ug/l. 015 0.057 0.081 0.058 - . o411 U - - - - 0010 v - - - o1 U o010 U - - - - 0.015 0012 0011 U - - - - -
Chrysene ugiL 0.15 0.040 0.050 U 0.044 - - oot1 U - - - - 0010 U - - - 0.021 0010 U - - - - 0.013 - 0.011 0011 U - - - - - -
Benza(b)luoranthene ugiL 0.093 0010 U 0010 U D018 - - 0011 U - - - - 9010 U - - - oo U opi0 U - - - - 0.012 :LI 0.010 0041 U - - - - - -
Benzo(kHiuoranthene "N 0,083 0010 U 0010 U 0014 - - Q1 U - - - - 0010 U - - - 0.0f1 U 0010 U - - = 0.012 ‘IU 001 [:Xiz R V] o - - - - -
Benzo(a)pyrene uglL 04 0.082 0010 U 0010 U 0.017 - - 0.041 U - - - - 0010 U - 0011 U o0i0 U - - - - 0012 U| o0.012 0011 U - - - - - -
Indeno(1,2,3-cd)pyrene  ugil 0.041 0010 U 0010 U 0010 U - - oot v - - - - 0010 U - - 001U 0010 U - - - - 0.012 | 0.0098 ool U - B -- -
Dibenz{a b)anthracena uglL 0.013 0010 U 0010 U 0010 U - oMl U - - - - 0010 U - - - 0011 U 00O U - - - - 0,012 iU 00085 U 0011 U - - - - - -
Benzo[g,h,jperylene uglL 0.053 - - 0.010 U - - 0ol U - - - - 0010 U - = - 01U oRi0 U - - - - 012 1 0013 0011 v - - - - -
GENERAL CHEMISTRY :
Alicalinity mg/L 1,300 1,400 1,600 1,500 - - 20U 450 710 20U - 200 420 a70 250 160 170 200 190 120 - 180 | 150 140 1,400 1,500 - 2,000 - -
Nitrate (as Nilragen) mgl, 0050 U 0050 U 0.0%0 U 0050 U - - .87 025 U 0050 U 0.050 U - 0.18 G050 U 0050 U 035 G050 U 0050 U DOSO U 0050 U 0050 U - 0.050 U 0050 U Q050 U 0050 U 0057 - 027 - -
Sulfale mg/L 460 460 560 280 - - 58 50 U 50U 50 U - 26 78 50 U 74 sovu v 50U 50U 50U s0uU 50U 230 1io 120 - 10 - -
Chloiide mg/L 710 670 750 420 - - 4.2 8.3 B4 87 - 3.7 43 14 24 34 4.7 2.5 31 2¢U - 11! 28 140 120 i10 - 100 - -
Dissolved Methane ugll 280 560 €80 260 083 3,100 580 41 - 420 2,100 5,400 4300 - 32 44 350 3] - - 1 - 5,700 4,200 4,800 - 3,200 - -
BQDS mglL 4.47 22 5.4 - - - 200 U io U 12 U - - 252 a1 12U - - 420 1.1 29 - - - - 17 84 162 - - -
FIELD PARAMETERS
Turbidity NTU 368 275.3 106 >§000 >1000 170.0 863 2565 >1000 704 704 661 167 221 286 NG 340 319 327 >1000 NG 168 303 8.9 364 3E4 52.2 52.2 646.0
pH - &.94 6.81 .59 6.89 6.99 7.42 818 6.53 6.87 6.37 6.37 6.03 6.49 6,61 6,54 8.00 5,40 0,68 6,34 641 6,56 . 8.39 5.58 6.83 7.00 7.00 7.06 7.08 7.06
Spacific Conduclance mSfem 673 4.53 5.2 438 438 5.99 4.9 64.9 1.38 186 18,6 816 580 220 90 45 48.2 8.0 CAL 821 9.1 44,4 333 2.50 447 447 430 430 333
Dissolved Oxygen mgil 7.56 3.07 a0 4,82 4,82 7.70 1008 232 627 1410 14.10 2.79 1.29 9.0 3.3¢ 0.0 300 503 LI 410 - 0.0 0.0 0.00 492 0.0 0.0 1.80¢ 1.80 0.00
CRP my -13 -88.3 146 -103 -103 -133 290 -20.3 -38 147 147 143 -21 -156 47 -5 1 -49.8 -84 4 - 44 | 15 =107 1400 -182 -162 -160 =160 -195
Notes: ;
1 8ampla collected from original well decommissioned
during 2009 Interim Acllon.
* Duplicate tollacted.
CAL = Value out of calibratlon range.
J= Analyte was delected. Reporled concantration should be
conskdered an eslimale.
M= Hyd In ihe gaseline range are Impaciing the
dlesel range resui.
g/L= Milligrams per liler.
m$/cma Millislemens per centimeter,
mV = Millivolts.
NC = ;
Parameter nol collecied due te malfunciioning equipment. |
NTU = Nephalometrlc urbldity unlts. |
© = Hydrotarbans indicalive of heavier fuels are prasentin the |
sample and ars Impaciing the gasolina result.
ORP = Oxldalicn reduction potenlial.
R = Replacemant well. I
poll = Micrograms per liter, i
U = Analyle not delecled above praclical quanlilalion bmit |
given. !
U1 = The practical quantitation fimit [s elsvaled dus to
Interferances present in the sample, )
z= Sample collecled was unpreserved and allowed o setlle
priar 1o analysls. Resuls provided 10 assess affecis of
suspanded sediment in the samples.
Exceada MTCA A cleanup lavel.
City of Bremerion
Former Chevron Property 233-1896-098 (01/03)
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Table 1 Groundwater Results Summary, Rl 1st through 4th Monitoring Events and Performance Monitoring (February, May, and August 2010, and April and Séptember 2011)

'
!

Mw-27

Monltoring Well No. MW-22R MW-23 MW-25 MW-26R
PARAMETERS Unlis Sample Date] 3H7/08' 12010 6280 &H21D 4/811  9120M1 32108 | 3M8/08  3ieie8  21M0  B2Ti0 BHM2MO Al6M1 812014 318/08" 200 EizeMo Bi{HO  4/Ed 028111 | 41711 9730411
MTCA A I
VOLATILE ORGANICS (BTEX)
“ Benzene ught 5 40U 40 U i0u 10U 100 27 141 40U 4.0 10 J s0 U 13 4.0 14 17 4.0 U 17 39 10 U 60 10U io0 v
\! Toluene ugiL 1,000 10U 40 U 1.0V ou iou 10U io0u 40U 4.0 72 4 40U 24 40 25 40U 40 U 40U 10 U 10U iou wu io0u
Ethylbenzene ugiL 700 40 U 40 U iovu 10 v 10U 10 u igu 56 58 744 40 U 61 53 " 40U 40 U 40U A0 U 10 U 19y 10 U io0u
( m,p-Kylena ugiL 1,000 40 U 40U 10 U io U iou 10U 10U 42 4.1 140 J 40 U 50 84 1.2 40U 40U 40U 1o u w0vu io v 10U ie U
’ aXylene ugil 1,000 40 U 40U iou 10U 10 U iou 0V 400 4.0 200 U1 40 U 10 4.0 1.0 40 U 40U 40 U o u 10 U io v 10U 10U
s TOTAL PETROLEUM HYDROCARBONS ) |
(1 Gasoline ugil 800 400 U 400 U 100 U 100 U 100 U 120 530 1,600 1,700 2000 U 1400 1,300 1,500 1500 1,300 400 U 530 249 100 U 270 100 U 100
. Diesel mgiL 05 026 U 028 U 027 U 025U 027U 026 U 028 U 1.2 1 049 0.92 2 70 13 13 0T u 026 U bat v 627y 028U| 026V 0.26 U
q Lube Gil ma/L 25 041 U 041 U 043 U 041U 043 U 041 U D42 U 048 U 046 U 042 U 042 041 042 0.41 040 U 043 U 041U 040U 043U p4aiu| oH U 042 U
e METALS .
\\ Tatal Lead ugll 15 11 u i3 - - .- - - 1.2 13 ii v - - - .- 3.3 i1 U - | - - - - -
Dissolved Lead ugfL 15 10 U 10 U - - - - - 0u 100 o u - - - - 10U io0 QL - | - - - -
( Dissolved Iron uail -- 220 - - - - - - - 2,000 - . - . - 56 U - - - - - v
Tolal Ferroua lron mgiL - - 0.295 1.29 0,043 - - -- - - 0.352 .73 1.3% .- v - 0.756 iU.B 0.059 - 2716 -
q Dkssolved Manganese ugfl - 1,400 890 3,200 840 - - - - 120 220 120 170 - - Hu 66 560 10U - 3,900 -
PAHs
Naphthatene ugiL 0098 U 010 U - - - - - 12 14 0.27 - - - - 0.80 ALY - - - - - -
q 2-Methyiaphlhalene ugil, 0.093 U 010 U - - - - - 011 U 911 U 010 U - - - - 0.0 U 0.0 U - e - - - -
§-Methylnappthalena ug/L 0093 U o010 U - - - - 22 25 067 - - - - 69 oi0 U - : - - - -
q Acenaphthylene ugflL 0098 U ofo U - - 017 0.17 DRI - - - - 045 01is U - i - - -
Acenaphthene uglL 052 010 L - - - - - 0.5 0.96 015 - - - - 2 o1 - V. - - - -
Flourene ugil 0.098 U 010 U - -~ - - - 16 17 0.18 - - - ~ 48 010 v - - - - - -
( Phenanthcens uplL 0098 U 00 U - - - - - 0ii U 011 u oi0 v - - - - 10 g0 U - - - - - -
Anlhracene ugiL 0.088 U 040 U - - - - B 011 U PARIRY] Qo v - - - - 24 017 U - - - -
( Fluoranthane ugfL 0.098 U oo U - - - - - 011 U 011 U 010 U - - - - 0.88 gio U - - - - - -
Pyrens ugil 0088 U ¢io U - .- - - - o1l u G611 U g0 U - - - - i2 0,10 U - L - . - -
( Benzo(a)anlhracena ug/l. 90096 U 0010 U - - - - - 601U oMi U 0Q0iC U - - - - 0.10 0016 U - P - - - -
Chrysene ugil 00098 U 0010 U - -- - - - 001U M1 U 0010 U - - - - 0.098 0010 U - | - - - -
< Benza(b)fluoranthana ugil 00098 U 0010 U - - - - 901U o0BHi U o00i0 U - - - - 0.022 0.010 U - - - - - -
I, Benza{k)flucranthens ugfl Dgogs U 0010 U - - - - 001U 001U 0DI0 U - - - - 0.027 foid U - - = - - -
- Benzo(a}pyrene vyl 0.1 opoga U 0010 U - - - - - 0011 U 001U 0010 U - - - 0.051 0.010 U - - - - - -
Q Indeno(1,2,3-cd)pyrens  ugh. 00098 U 000 U - - - - - 001U o001 U 0010 U - - - 0.017 0.010 U - - = - - -
Dibenz{a,h)anthracena ugil 00088 U 0010 U - - - - ~ 001U 001U DOIDU - - - - 0010 U 0010 U - { - - - - -
( Benzo[g h.ilperylene ugfl 00088 U 0010 U - - - - - 0041 U 041U 0010 U - - - - 0.020 0010 U - - - - -
s GENERAL CHEMISTRY
\ Alkalinity mgiL 340 160 320 240 310 - 230 420 410 140 190 260 200 - 190 180 270 210 300 - 310 -
i Nitrate {as Nitrogen) mgfl. 0050 U 0.50 0.050 U D17 041 - (X0} 0.052 0050 U 34 073 0.050 14 - 0.050 U 1.0 018 0050 U 0.050 0 - 0050 U -
( Sulfate mgiL 22 1,200 75 200 as - 50U a8 34 13 8.0 26 5.0 - 1,400 1,200 1400 Zi?.ﬂD 1,300 - 25U -
- Chloride mg/L kY] 9,100 390 1,600 o7 - 30 g0 910 8 31 810 24 - €,400 4,100 10,000 zolooo 8,400 - 9.8 -
T Dissolved Malhane uglL - 6.3 21 10 a8 - - - 220 190 330 130 - - 30 L] 50 29 - 8,600 -
\ BODS myiL - 200 U 1.0 U 20 - - - - - 200 U 19 4.3 - - - 200 U 17 15 - - - .-
7 FIELD PARAMETERS
- Turbidty NTU 212 56.3 4.1 132 [1¥:] 1120 29 120 120 184 48 324 655 60.0 85.7 70.2 3.8 38.0 @1 b2.3 492 >1000
pH - - B.62 6.32 6.62 6.69 7.03 7.6% 5,49 6.31 8.31 5,81 6.28 6,96 5,20 6.21 6.24 619 6.31 6.53 6.08 6.52 8.58 8,53
( Specific Conduclance mSlem 196 17a 1.37 CAL 128 6.04 52.4 19.8 19.8 31.8 28.9 513 a0 51.6 325 166 2242 CAL CAL CAL 92 118
Dissolved Oxygen mglL oo 7.65 4.90 om 1.75 B.48 00 00 0.0 4.96 110 0.0 0.57 090 0.0 8,75 5.52 0.01 026 000 027 .00
( ORP mV 148 54 62.0 -36 32 -139 19 =56 -6 -14 856 -120 -30 -98 48 58 -64.5 -98 -54 -273 -B8 111
Noles:
P 1 Sample collecled from original well decommissioned
li\ during 2009 Interim Acllon.
’ * Duplicale collacted.
Q . CAL = Value oul of calibration range.
- J2 Analyle was detected, Reporled concanlration shoutd be
1 considerad an estimate.
( M = Hydracarbons in he gasoline range are Impaciing the
digse| rangs result. ,
Q myiL= Miligrams per liter,
mSfem= Millisiemens per cenlmeter. .
Q mV o Millivells. I
NG = |
P ter not callected due 1o malf ing aquipment.
( NTU = Nephalomfiic turbidity unis, i
o= Hydrocarbons Indicalive of heavier fuels are present In the |
Q sample and are¢ Impacling the gasvline result. !
- ORP = Oxldatian reduclion potenlial.
R = Replacement well. *
Q peA. = Microgriams per lier.
U= Analyte not detecled above praclical quantitallon limit !
' given. ,
Q, U1 = The practical quantilation imit Is slevated due to i
1 intarferences present [n the sample,
s Z= Sampla collscted was unpreserved and allowed to ssitfe
prior to Bnalysis, Results piovided 1o assess affecls of
Q\ suspended sediment In the samples.
- Exceeds MTCA A cleanup level,
Q |
& . City of Bremerton
Former Chevron Property . | 233-1896-098 (01/05)
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Former Chevron Property
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Cily of Bremerton
Table 2. Cleanup Levels
Medium
Soil Groundwater

Hazardous Substance MTCA A (mg/ky) MTCA A {ug/L)

Benzene 0.030 5

Diesel 2,000 500

Motor Oil 2,000 500

Gasotine 30/100° » 800/1,000°

Lead 250 15

Benzo{a) pyrene 0.1

a

1 if no benzene, 0.9 if benzene.
ug/L = Micrograms per liter.

April 2012 | 233-1896-098

100 if no benzene and gas <1% TEX; 30 for olher mixtures.
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Table 3. Proposed Initial Groundwater Sampling Program

Dissolved Lead®

+Total Lead

MW-4R
MW-SR
MW-10R
Mw-11
MW-13R
MW-16R
MW-18R
MW-19R
MW-20R
Mw-21R
MW-22R
MwW-25
MW-26R
Mw-27

>

®K X X X X| Gasoline/BTEX
®X x X X X| Diesel/Lube Oil
»® % X X x| Field Parameters®
‘ 2. > X | Dissolved Methane
X X x X x| Dissolved Manganese®

ax X X X X| Conventionals®
> > X X | Total Ferrous Iron

1
|
|
|

l
i
1
|
|

PXOX X XX
|
|
HKoXOX X X X
HKoX X XX X

a Turbldity, dissolved

b nitrate, sulfate alﬁﬁ

€ field filtered.

April 2012 | 233-1896-098
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Table 4. Proposed Schedule

Submitted or

Work Element Completed By

Long Term Groundwater Monitoring Plan & Health and Safety Plan June 2012

Draft Cleanup Action Plan (DCAP) public comment period - June 2012

Environmental Covenant July 2012

Institutional Controls Plan July 2012

1st semi-annual groundwater sampling event / July 2012

DCAP finalized as Cleanup Action Plan (CAP) September 2012
. November 2012

2nd Agreed Order finalized

2nd semi-annual groundwater sampling event anuary 2013

3rd semi-annual groundwater sampling event - ﬂ]y_3013
4th semi-annual groundwater sampling event JEiri;@é_erOM
5th semi-annual groundwater sampling event JuIV2014
6ih semi-annual groundwater sampling event January 2015
7th semi-annual groundwater sampling event July 2015
January 2016
April 2016
July 2016
Qctober 2016
January 2017
5-Year Summary February 2017
First 5-Year avi March 2017

Note: S § mitled within 8 weeks following completion of each groundwater

April 2012 | 233-1896-098






