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SECTION1

INTRODUCTION AND BACKGROUND

1.1 INTRODUCTION .

This Long-Term Monitoring Report has been prepared under _
Authorization/Contract No. 7.1.b.7/10.3 to the State of Washington Department of Ecology
(Ecology) for Long-Term Monitoring of the Frontier Hard Chrome (FHC) site located in

Vancouver, Washington.

This report describes the sampling activities performed and analytical results obtained during
“Event 16” of the Long-Term Groundwater Monitoring program at FHC. Sampling activities for

Event 16 were conducted during September 2010.

The FHC site was the subject of a remedial action conducted during the summer of 2003. The
purpose of the remedial action (RA) was to treat the site’s chromium-contaminated soil and
groundwater to cleanup levels specified in the Record of Decision. Long-term monitoring is
required to track offsite plume concentrations as well as show that the remedy is mamtalmng its

operational functionality.

The first three groundwater monitoring events (Events 1 through 3) were conducted for the
United States Environmental Protection Agency (EPA). In October 2004, responsibility for this
site was turned over to Ecology. Ecology contracted Weston Solutions, Inc. (WESTON®) to.
perform the next 2 rounds of monitoring (Events 4 and 5) as a resuit of WESTON’s familiarity

. with this site and the associated property owners. Ecology amended WESTON’s contract in

February 2006 and again in July 2007 to perform 14 additional rounds of quarterly monitoring
with the last to be completed in June 2009.

In the summer and. fall of 2007, EPA conducted a Long-Term Monitoring Optimization (LTMO)
study to assess monitoring requirements at Frontier Hard Chrome. As a result of this study, ten
wells were deleted from the monitoring program (EPA 2008). Ecology amended WESTON’s
contract to delete the remaining monitoring events except one event to be completed in
September 2008 (Event 14). The work conducted in September 2009 (Event 15) was completed .
under an individual Authorization/Contract No. 7.1.b.7/10.3. The work conducted in September
2010 (Event 16) was completed under an individual Authorization/Contract No. 7.1.b.7/10.3.

Th:s report documents the results of sampling under the new Authorization/Contract between
Ecology and WESTON.

C Al Event 16 work was performed in accordance with project work plan titled Frontier Hard

Chrome, Long Term Monitoring Plan (Weston 2004). -

10-0023 1-1 6 December 2010




Long Term Monitoring Report Event 16—Frontier Hard Chrome—Vancouver, WA Section 1

1.2 BACKGROUND AND PROBLEM DEFINITION
1.2.1 Site Background

The FHC site is located in southeastern Vancouver, Washington (Figure 1). The facility address
is 113 “Y™ Street, Vancouver, Washington. The site is located in the Section 25, Township 2
north, Range 1 east, Willamette Meridian in Clark County, Washington. The location in latitude
and longitude coordinates is 45 degrees, 37 minutes, 19 seconds north by 122 degrees, 38
minutes 45 seconds east (Degrees, Minutes, Seconds [DMS]). The site was previously occupied
by several metals fabricating businesses and was used for storage and as a staging area for a
neighboring business. Currently, no buildings exist on the site and the site is vacant. A truck
driving school is operating on the parcel south of the site.

The FHC site proper covers approximately 0.5 acres and is bordered to the east by Grand
Avenue to the south by Test-U, and to the west by “Y™ Street.

Worl_( began on the remedial de51gn in October 2001. The remedial design was completed in
February 2003. The remedial action, consisting of building demolition, treatment of source area
soil and groundwater, and installation of an in-situ redox manipulation (ISRM) treatrhent wall
(to treat hexavalent chromium), was completed in September 2003.

1.2.2 Problem Definition

The goal of the remedial action was to treat source area soil and groundwater to reduce
hexavalent chromium concentrations such that groundwater down gradient of the site would
attenuate to chromium concentrations less than 50 micrograms per liter (ug/L). To demonstrate
this, groundwater quality was monitored in two areas. The first area consisted of locations
immediately within and down gradient of the ISRM wall. Wells located within and just down
gradient of the wall were monitored to ensure the continued operational functionality of the

" ISRM Treatment Wall. The second area monitored consisted of the historical chromium .

~ contaminated groundwater plume located down gradient of the ISRM wall. This down gradient
plume did not receive treatment during the remedial action and was monitored to track the long-

term expected reduction in chromium concentration as a result of completrng the remedial action

and elimination of the source of hexavalent chromium.

Long-term groundwater monitoring is required by the site’s Record of Decision.

1.3 MONITORING SCHEDULE

Samplmg events performed for EPA were conducted approxnnately quarterly for the first year
after completion of the remedial action. Planned sanipling events were completed in February,
Aprll and August 2004. The sampling event performed the week of 16 August 2004 concluded
monitoring for approxnnately one year after the remedial action was completed.

In September/_October 2004, monitoring of the FHC site was turned over to the Washington State
. Department of Ecology. Sampling of the site groundwater for Ecology (Original Contract).
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occurred in May 2005 and again in December 2005. In February 2006, Ecology amended
WESTON’s contract (Amendment #1) to perform 6 additional rounds of monitoring to be done
quarterly: March 2006, June 2006, September 2006, December 2006, March 2007 and June

-2007.

In July 2007, additional funding was received from Ecology for an additional 8 quarters of
groundwater monitoring (Amendment #3). These additional 8 quarters of monitoring were
scheduled for September 2007, December 2007, March 2008, June 2008, September 2008,
December 2008, March 2009 and June 2009.

In June 2008 as a result of the recommendations of the LTMO study (EPA 2008), Ecology

~ issued amendment #4 to WESTON which removed the remaining rounds of sampling from the

contract with the exception of one round which was to be completed in September 2008. The
work conducted in September 2009 (Event 15) was completed under an individual

~ Authorization/Contract No. 7.1.b.7/10.3. The work conducted in September 2010 (Event 16)

was completed under an individual Authorlzatxon/Contract No. 7.1.b.7/10.3

This report documents the results of the September 2010 sampling event.

10-0023 : . ' 1-3 6 December 2010




SECTION 2

SAMPLING ACTIVITIES AND RESULTS

2.1 MONITORING WELL SAMPLING PROCEDURES

During September 2010, 22 wells were sampled. These wells consisted of the following:

_ Shallow Wells ' Deep Wells
B854 B85-3
RA-MW-16A B87-8
W85-6A RA-MW-12B
W92-16A RA-MW-12C
_ RA-MW-12A RA-MW-15B
RA-MW-17A RA-MW-16B
W97-18A W85-6B
RA-MW-15A W92-16B
W97-19A W97-19B | ... o
W98-21A W98-21B
W99-R5A W99-R5B

Samplmg activities for Event 16 were conducted on September 13 through September 16, 2010

_ by WESTON staff.

The monitoring wells in the vicinity of the FHC site are shown on Figure 2. A total of 22 wells
were sampled for metals in accordance with the Long Term Monitoring Plan (Weston 2004).

Well purging and sampling were pérformed according to sampling guidelines and WESTON
standard operating procedures. The wells were sampled with a peristaltic pump equipped with
new polyethylene tubing deployed to mid-screen depth at each well. The wells were purged
prior to sampling until monitored field parameters (turbidity, conductrvrty, pH, dissolved
oxygen, ORP, and temperature) stabilized. The field parameter readings were recorded on field
sampling forms

Groundwater samples were analyzed for total analyte list (TAL) metals. In-cases where
groundwater turbidity was greater than 10 nephalometric turbidity units (NTUs), samples were

“ passed through a 0.45-mijcron filter in the field and submitted for dissolved TAL metals.

Qualitative, visual observation was used to estimate turbidity in samples collected from the
following wells due to a malﬁmctlon in the turb1d1ty meter instrument: W97 18A, RA-MW-16B,

100023 - _ 2-1 S - 6 December 2010




Long Term Monitoring Report Event |6—Frontier Hard Chrome—Vancouver, WA Section 2

RA-MW-15A, RA-MW-15B, RA-MW-12A, RA-MW-12B, RA-MW-12C, groundwater samples
collected from these wells was documented as “clear” and appeared to be less than 10 NTU at
the time the groundwater samples were collected. No groundwater samples were filtered due to
high turbidity.

Field filtered samples (using a 0.45-micron in-line filter) were collected from Wells
RA-MW-15B, W85-6A, W99-R5A, B85-4, and B87-8 and hand couriered the morning of
September 15, 2010 to Columbia Analytical Services in Kelso, Washington for analysis of
dissolved sulfur (Wells RA-MW-15B, W85-6A, W99-R5A, B85-4, and B87-8) and hexavalent
chromium (Well B87-8).

. Selected samples were analyzed for total sulfur and sulfate to provide an assessment of the
distribution of byproducts from the reducing agent used during ISRM wall installation.

Groundwater chromium concentrations are provided in Table 1. Measured field parameters are
_ provided in Table 2.
2.2 ANALYTICAL RESULTS

2.2.1 Chromium

Chromium was detected in 17 of the 22 wells sampled. The detection limit for chromium was - .

0.5 pg.

Total detected chromium Concentrations in the “A” zone ranged from a maximum concentration
0f 7.26 pg/l. in Well RA-MW-12A to 0.86 pg/L in Well B85-4. All “A” zone wells, except
RA-MW-12A (7.26 pg/L), had total chromium concentrations less than 5 pg/L.

Samples collected from Monitoring Wells RA-MW-12A, RA-MW-15B, and B87-8 were field

filtered and had dissolved chromium concentrations of 7.77 ug/L, 2.02 pg/L, and 2.71 pg/L,

respectively. Filtered samples (in addition to unfiltered samples) have been routinely collected
from Well RA-MW-12A due to its high turb1d1ty

Hexavalent chromium was not detected at a concentration greater than the method reporting limit
of 50 pg/L ina groundwater sample collected ﬁom Well B87-8.

“A” zone chromium concentrat1ons and plume-contours are shown in Figure 3 Filtered sample
data were used in preparmg Flgure 3 where available. : » :

~ Total detected chromium concentrations in “B” zone groundwater ranged from a maximum ~
concentration of 3.02 pg/L (Well B87-8) to 0.62 pg/L (Well RA-MW-15B). All “B” zone wells
contained total chromium concentrations less than 5 pg/L.

“B” zone chromium concentrations and plume contours are shown in Fi 1gure 4. Filtered sample
data were used in preparmg Figure 4 where available.
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Figures showing the chromium concentration trends in groundwater over time are included in
Appendix A. Data from wells sampled during Operational and Functional monitoring in
November and December 2003 are included in these figures where available to assist in
determining trends. Laboratory chromium data sheets for the September 2010 sampling event

are provided in Appendix B.

Figures 3, 4, and those in Appendix A used filtered chromium values where available.

2.2.2 Water Quality

. Dissolved oxygen (DO) concentrations ranged from a low of 0.17 mg/L to a high of 10.90 mg/L.

DO averaged 0.80 mg/L in samples collected from wells within the ISRM Treatment Wall
(RA-MW-12A [1.96 mg/L], RA-MW-12B [0.23 mg/L], RA-MW-12C {0.20 mg/L]). The DO

.. concentrations indicate the wall is still reductive which is necessary for treatment of hexavalent
. chromium. Samples of groundwater collected down gradient of the ISRM Treatment Wall had
- similar concentrations of DO compared to those within the treatment wall.

pH ranged from 6.25 to 9.12. The highest pH during this round was located in Well W85-6B.

The highest sulfur and sulfate concentrations were located downgradient of the treatment wall -
across 1% Street.in Well B87-8. No sulfur or sulfate samples were collected from wells within
the treatment wall. Maximum sulfur and sulfate concentrations in groundwater were 35.3 mg/L

- and 102 mg/L, respectively, and occurred in Well B87-8.

- 2.3 GROUNDWATER FLOW DIRECTION AND ELEVATION

* Groundwater surface elevations w_ere determined using the known elevation of the top of each
-well casing and the depth to groundwater measured in each long-term monitoring well. The
* depth to groundwater measurements were collected during the afternoon on 13 September 2010.

Groundwater elevations could not be measured in Well W85 3A because it was likely covered
w1th metal debris. .

The Columbla River elevation at the United State Geological: Survey (USGS) gauging station
14144700 located at the nearby I-5 Bridge was obtained for use in determining flow direction.
The elevation of the river ranged from 3.49 feet at 1245 hours to 2.80 feet at 1430 hours on

13 September 2009 (corrected to NGVD 1929 by adding 1.82 feet to the measured river -
elevation). The river elevation information can be obtained from :

~ http://waterdata.usgs.gov/wa/nwis/

‘Groundwater surface elevations for each well measured are shown in Table 4. The groundwater

flow direction (as determined using groundwater surface elevations measured in each well within

a period of approximately 2 hours) is heading away from the FHC site. A horizontal gradient

was calculated for 13 September 2010 with a result of 0.00007 ft/ft with a flow direction towards
the Columbia River. The groundwater table during this period had a drop in elevation of 0. 18

.feet over a dlstance of approx1mately 2,600 feet

2-3 . " 6 December 2010
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Groundwater elevation and gradient information is graphically shown.in Figure 5.

2.4 QUALITY ASSURANCE

Data quality was checked by running field duplicetes. Laboratory duplicates and matrix spike '
analyses were performed by the lab. Table 5 shows the quality control results.

Field duplicates were run on both filtered (RA-MW-15B) and unfiltered (RA-MW-15B and
B85-4) samples during this sampling event. The filtered duplicate result had good correlation
with the original sample result (relative percent difference of -1.0%). The unfiltered duplicate
result for B85-4 had a good correlation with a relative percent difference of 0%. However, the

_ unfiltered duplicate for RA-MW-15Bdid not correlate well with the or1g1nal ﬁeld sample
(relative percent difference = -37.9%). ' :

2.5 INVESTIGATION-DERIVED WASTES

Investigation-derived waste.(IDW) generated during the sampling event consisted of well purge

- water, used PPE, and disposable sampling supplies. During sampling, purge water was stored on
site in 5-gallon buckets. At the completion of sampling, the water was transported to the City of -
Vancouver’s operations center and disposed of in accordance with the Special Wastewater
Discharge Authorization (authorization number 2010.06; effective 7 September 2010 through 7
September 2015) issued to WESTON by the city. Approximately 77 gallons of water was

. disposed. Personnel protective equipment and other solid wastes were.disposed of in a dumpster.

2.6 DISCUSSION AND CONCLUSIONS

Chromium concentrations in onsite “A” zone groundwater in and around the ISRM Treatment
Wall were generally less than 5 pg/L (using dissolved chromium concentrations where :
-available), with the exception of RA-MW-12A (7.77 pg/L). Well RA-MW-12A produced purge
- water that was dark brown with particulate and never cleared up with purging. This particulate is
‘thought to consist of msoluble chromium.compounds.

Concentrations of chromlum in samples collected during this round of sampling were similar to-
those collected in September 2009 round with the exception of Well B87-8 where the -
concentrations of total and dissolved chromium were lower. The dissolved chromium
concentration in Well B87-8, located south of East 1% Street, was 2.71 pg/L. The form of
chromium was determined to be hexavalent chromium.

The deeper “B” zone groundwater downgradient of the site contained chromium in
concentrations similar to that in the “A” zone. Chromium concentrations in “B” zone
groundwater on and downgradient of the site were all less than 5 pg/L.

Wells RA-MW-15B and RA-MW-16B have had anomalously elevated chromium concentrations
. in unfiltered samples beginning in May 2005. Therefore, both unfiltered and filtered samples
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were collected from Well RA-MW-15B during this sampling event regardless. of turbidity. The
unfiltered sample from Well RA-MW-15B had a chromium concentration of 0.62 pg/L whereas
the ﬁltered sample had a chromium concentration of 2.02 pg/L.

Dissolved oxygen data collected from wells located within the ISRM Treatment Wall mdlcates
that an area of reducing conditions still exists implying the hexavalent chromium treatment zone
is still active. Most locations within the treatment wall contain dissolved oxygen at
concentrations less than 1.96 mg/L and negative oxygen reduction potential (ORP) implying

reducing conditions are present within the treatment wall.

Sulfur and Sulifate cohcentrations in the wells sah1pled were similar to previous rounds of

- sampling; with the exception of Well B87-8, where the concentration of Sulfur increased to

35.3 mg/L in 2010 from 17 mg/L in 2009 and the concentration of Sulfate increased to 102 mg/L
in 2010 from 53.7 mg/L in 2009. ,
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SECTION 3
ANALYTICAL METHODS AND DATA VALIDATION

3.1 ANALYTICAL METHODS REQUIREI\'IENTS AND DATA VALIDATION

.The laboratory data quality assurance review and validation of analytical results for. 25 water
samples has been completed (22 field samples and three field duplicate samples). Samples were
collected between 13 September 2010 and 16 September 2010 from monitoring wells at the
Frontier Hard Chrome site and were analyzed for dissolved and total recoverable chromium. One

sample was analyzed for hexavalent chromium.

The»quality assurance review was performed on the laboratory data sheets and the WDOE

. memorandum to ensure that the analytical results met data quality objectives for the project. All

“laboratory quality assurance results as applicable (e.g., holding times, blank sample analysis,

. matrix spike/duplicate analysis, laboratory control sample analysis) supplied to WESTON for the
.- analyses met acceptance criteria specified in the work plan (Weston 2004), with no exceptions

noted.

-Samples RA-MW-12A, RA-MW-15B, and B87-8 were collected both as total recoverable
(unfiltered) and dissolved (field-filtered) fractions — with one fraction submitted for total
recoverable chromium analysis and the other filtered at the time of collection and submitted for

“dissolved chromium analysis. Samples RA-MW-12A and RA-MW-15B were collected as field
duplicates for total recoverable and dissolved chromium analyses (the field duplicate sample
taken from RA-MW-12A was not analyzed for the dissolved fraction). Sample B87-8 was the
parent sample for hexavalent chromium analysis. '

Data validation documentation is provided in Appendix D.

10-0023 - 3-1 ' ' ' ' 6 December 2010




-

SECTION 4
REFERENCES

EPA (Unlted States Environmental Protection Agency), 2008 Five Year Review Report for
Frontier Hard Chrome Superﬁmd Site. January, 2008.

EPA (United States Environmental Protection Agency), 2003. Statement of Work for Long
Term Response Action. Frontler Hard Chrome, Vancouver, WA. December 30™ 2003.

‘Weston (Weston Solutions, Inc.), 2004. Frontler Hard Chrome Long Term Monitoring Plan.
Prepared for the U.S. Environmental Protection Agency, Region 10, Seattle Washington.
February.

10-0023 o 4-1 S 6 December 2010




FIGURES

10-0023



0 1000 2000

[y —

Scale in Feet 5

Frontier Hard Chrome
Vancouver, Washington
Vicinity Map

Figure

1

10-0023 Fig1.ai




: . < \ .
! - @U \/\\_/ — LEGEND
' RAIW-38 : ’ Q) GRAND AVE. x‘\ﬂ —
! RAJW-3A | W85-58 - .
v i | ! E I3 @  Monitoring Well Location and 1D
W2B | RApW-12¢ | W85-48 .
RAIW-8B f TA. @  Abandoned Well Location and 1D
Sraw.8A 54 2 Ponmuz@oRAMA12A_| M2t g ITA a 0
RAMIN-A1A ZA}Iz‘ﬁfv?MA Mw-20 ﬁ -—--—- Fence
I RA-MW-11B @ v RA-MW-13C \ Ratanes -
RA-I\;V-5>B& INd-1 RA—MW;I:A ]
| CASSIDY MFG. 0B O gINS2 W el
CO. INC. retw13ef s ° RAMW.TA
BUILDING RAMW-A3A M ramwres
a® [ D
mw® SPORT FIELD
RA-MW-158 oo
® MAISA RA-M- 168 © ORA-MW-16A
l 0 30 60 WES-3A, IN85-38 ‘
= SPORT FIELD
B85-3 FORMER FHC E. 2ND ST WASHINGTON SCHOOL
> AREA OF - SPORT FIELD o v
INSET - FOR THE DEAF
< o —
. - r‘ / 25356 é w [
3 Ry WB85-108
I 2t — na - é‘:noon. D o,
_ -
- E— /__J N -0 K2 PK ko PK
I : : s
- ! ___._m_jj;
FERGUSON :
!
)
B 0 | —
PEARSON i | |
ARPORT L[ PETER KIEWET I ! q
2 . CONSTRUCTION I X
! . Ja
i : g
:_ ______ i o WE5-6A Ne
o WES-78 ® wessB ,———l ]
Pwasa ° PK PK %/L E
A
I 2 5
@W98-20A .
I xsézmo R /)
_ﬁ / COLUMBIA HOUSE BLVD.
i -
l SR. 14
— L : —, :
ok
(o]
] D Y —
H
————— _——?——y/ﬁ ; 0 150 300
I COLUMBIA —— WAY S& - CoLuMsia Scale in F
—— - cale in Feet
N N T e
> : [
[} -
[ \ Frontier Hard Chrome
X "
. — ) o Vancouver, Washington
= . - . -
: . — Monitoring Well Locations
'
0
l L, = [\ H 0 Figure
[ sl
: 2
E = A\ -
I 10-0023 Fig2.ai




/

CASSIDY
CO. INC.
BUILDING

RA-MW-17A®
3.31
RANW-14A
PRA-MW-7A
\ RA-MW-6A
3
-]
2
/ Mw4 RA-MW-16A
° °® 1.09

RA-MW-15A ' '(
282 @ 0 30 60 .
e |

~ Scale in Feet

A S G T .
W86-13A

Ve

i

-3A
Ws5. Y

T —me o

D SPORT FIELD

PLAY AREA

S

PEARSON [
AIRPORT PETER KIEWET

CONSTRUCTION

ST,

Runway

FERGUSON

o SPORT FIELD
FORMER FHC E JND ST WASHINGTON SCHOOL
SPORT FIELD
i AREA OF I~ e
REAO B FOR THE DEAF
o C
L P —
/ 5 8855 3
£ g -
58 N SCHOOL-DI wee-108,,
%o [mm} -1
-
w
b4
-~ —co PK PK PRl PK L
p=l

8Lvp,

103

PK

GROVE 8T.

SE COLUMBIA SHORENBLVD.

43 .
COLUMBIA HOUSW /
\/ SR. 14
J
%’7’" ;
—— WAY SE. . ColumeiA

/ - COLUMBIA

ITIME

4
1)

STORAGE §

AVE.
0

LEGEND

WesTA@  Monitoring Well Location and 1D

2.82 Chromium Concentration (ug/L)
=—1==" Concentration Contour (ug/L)

U Analyte not detected at given
concentration

@ 0 150 300
(S M—

Scale in Feet

Frontier Hard Chrome
Vancouver, Washington
Chromium Concentrations
in Zone A Groundwater
September 2010

Figure

3

10-0023 Fig3.ai




MW-21
szo\e\e

INJ-1 '
° Nz ofMMWeB
MW @ °
,

) vy RAMW-14B
© Mw-3 ’
oMW

RA-MW-168
050U

0 30

eRA-MW—7B

Spale in Feet

e o] SR e

60

FORMER FHC

INSET

W85-28 "// E

PEARSON
AIRPORT

ST

PETER KIEWET
CONSTRUCTION

FERGUSON

AREA OF

E. 2ND

KELLY GROUP
BLDG.

W92-168
2.51

dlllllllllll

°W85-43

=~ 1

)

SPORT FIELD

.

= SPORT FIELD
ST WASHINGTON SCHOOL
SPORT FIELD °

FOR THE DEAF ; ;

—————)
SCHOOL-DEAR Wes-108,
O p—

PK s PK P e

{
I
T
RuNway ! a h
| 3
:— —————— I W85-68 2 “ w‘—___’_
\ @ 2.65 n
,' o PK PK - PK w
I / e
I 2 k/ - ]
! =
| &
| L___””/’,,,—//
wes 218 \/
J “L/ _ W,
/ SR. 14
o
O
[
= ~ s o
N . e
[ l .
W, :

0

LEGEND
Wes-TAGy  Monitoring Well Location and 1D
vas45@  Abandoned Well Location and ID

2.02 Chromium Concentration (ug/L)
Concentration Contour (ug/l.)

u Analyte not detected at given
concentration

0 150 300

Scale in Feet

Frontier Hard Chrome
Vancouver, Washington
Chromium Concentrations
in Zone B Groundwater
September 2010

!
. g S b Figure
1 3 4

10-0023 Fig4.ai




SPORT FIELD

1

SPORT FIELD

SE COLUMBIA SHORES BLVD.
N
o

(—

—
AVE.

—

[ ——
e E 2ND ST WASHINGTON SCHOOL
SPORT FIELD .
_ FOR THE DEAF v
g C
B85-6 L
° 2 C
88 - —=
5d = )
o |
bﬁ ) [
l 9] ” Tee PK o PK PK PK
l W97-18A, W85-48
| 4z ° ° pu|
| 433 i
FERGUSON :
i
1 ——
: | D,
p 1
PEARSON I ' : .
AIRPORT L PETER KIEWET | !
& 4 CONSTRUCTION : |
RUNway ! : J . |
: I WB5-6A ~N &
& i R—
| wes-78 !
A 2 wg?igs U /\_ %
I Pwes-7a - o :
! 4.26 :
| o
| L/
% WO7-19A
e : 8 /
S
® J\ e
Wos.3TA  W9821B
——_j —/ COLUMBIA HOUSE BLVD. 422 4.25 J
D)
SR. 14
: > -
S — —
‘R — — \f_ c
S.E. OLUMBIA
COLUMBIA WAY f
[

-

LEGEND

WESTA®  Monitaring Well Location and ID

Abandoned Well Location and ID
3.3 Groundwater Elevation (ft. AMSL)

wes48
o}

-3 0 e

Groundwater Elevation Contour

Fence

- Not Measured

0 150 300
" —
Scale in Feet

Frontier' Hard Chrome
Vancouver, Washington
A Zone

> T 4 - Groundwater Elevations
m\ : . September 13, 2010
mT Lg l\ H ; Figu.g

10-0023 Fig5.ai




TABLES

10-0023



- Table 1—Frontier Hard Chrome—Evént 16 Chromium Results

Well Number Concentration (ug/L) Sample Observations
Total Dissolved .
RA-MW-12A 7.26 7.77 Slightly cloudy, yellow with strong sulfur odor
RA-MW-12B 1.32 — Slightly cloudy, yellow with strong sulfur odor
RA-MW-12C 10.66 —
RA-MW-11A - —
RA-MW-11B — —_
. RA-MW-13A — —_
RA-MW-13B — _
RA-MW-13C — —
RA-MW-17A 3.31 —
RA-MW-14A - —
.RA-MW-14B — —
RA-MW-16A 1.09 —
RA-MW-16B 0.50 U -
RA-MW-15A 2.82 —
RA-MW-15B 0.62 2.02
B87-8 3.02 2.71
B85-3 0.50 U —
W92-16A 0.50 U —
W92-16B 2.51 —
B85-4 0.86 —
W97-18A 050U —
W97-18B - - —
WB85-7A - —_
W85-78 — —
W97-19A 1.33 —
W97-19B -~ 1.30 —
W98-20A — —
"~ WO9-R5A 1.14 —
W9S-R58B 1.30 —
W98-21A 243 —
wa8-21B 2.47 —
W85-6A 3.06 —
W85-68 2.65 —

— denotes no sample collected -
U: denotes analyte was not detected

10-0023
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Table 2—Frontier Hard Chrome—Event 16 Monitoring Field Parameters’

Temp ggsg: DO ORP Sulfu? | Sulfate? | Turbidity
Well Number Cc (uS/cm) {mg/L) pH (mV) (mg/L) (mg/L) (NTU)
RA-MW-12A | 1345 2,593 1.96 7.79 | -304.2 — — Cloudy
RA-MW-12B | 13.69 1112 | 023 7.31 -283.2 - — Clear
RA-MW-12C | 13.21 718 0.20 7.70 2334 — — Clear
RA-MW-11A — — — — —_ — - —
RA-MW-11B - - — - - — — —
RA-MW-13A — - — — — — — —_
RA-MW-13B — — - — — — — -

" RA-MW-13C — — — — — — — —
RA-MW-17A | 1375 1,234 0.32 6.55 -38.5 — — 1.10
RA-MW-14A — — —_ — — — —

RA-MW-14B — — — — — — —
RA-MW-16A | 1384 889 0.31 6.56 95.7 — — Clear (<10)
RA-MW-16B 13.95 488 0.25 7.28 21.1 — — Clear
1 RA-MW-15A .| 14.06 988 0.32 6.51 497 — — Clear
RA-MW-15B | 13.95 485 0.26 7.01 747 — — Clear
'B87-8 13.70 446 0.17 6.63 12,1 35.3 102 6.60
B85-3 13.15 715 0.27 6.85 -60.7 — — 0.55
W92-16A 14.31 362 0.28 6.56 117.9 — — 0.50
W92-16B 14.04 207 10.90 7.17 150.6 — — 0.55
B854 17.01 547 0.34 6.41 219.7 333 97.1 0.25
W97-18A " | 13.55 191 0.19 6.30 140.3 - — Clear
Wg7-18B — —_ - — _— - - —_
W85-7A — — — — - - — -
W85-7B — — — — — —_ - -
‘W97-19A 14.28 263 242 6.53 154.8 — — _3.00
Wo7-19B 14.23 261 1.67 6.78 163.3 — — 020
W98-20A — — — — - —_ —
WO9-RSA | 14.29 256 5.10 6.35 174.4 5.09 15.1 0.10
W99-R58 14.17 249 5.03 6.67 162.2 - — — 0.20
W98-21A 14.05 275 2.81. 6.25 196.3 — — 0.15
-Wes-21B | 1382 302 260 | 638 .| 1937, — — 045
W85-6A 1442 | 264 207 6.52 143.9 6.78 199 | 015
W85-6B 14.50 188 .10.48 9.12 117.3 - — 0.30
— denotes no parameters measured -
'Parameters measured after readings stabilized.

" ZSulfur and sulfate data obtained from laboratory analyses.
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I Table 3—Comparison of Conventional Parameters
I Well # o A - Temp (°C)
Feb-04 | Apr04 Aug-04 May-05 Dec-05 | Mar-06 Jun-06 | Sep-06 Dec-06 Mar-07 Jun-07 | Sep-07 | Dec-07 Sept-08 | Sept-09 Sept-10
I - RA-MW-12A 14.9 15.9 17.9 15.2 14.9 14.6 143 | 149 13.9 14.0 13.9 144 | 13.8 8.7 15.5 13.45
_ RA-MW-12B 14.4 166 | 167 15.6 14.3 14.9 144 | 145 | 134 14.3 141 | 144 | 133 8.5 14.2 13.69
RA-MW-12C 14.4 16,5 16.6 15.1 14.2 14.3 14.2 14.2 13.1 13.3 14.1 14.1 13.2 8.5 14.4 13.21
I RA-MW-11A 15.7 16.5 174 15.7 15.0 ~15.1 15.1 14.9 13.7 13.8 14.0 14.0 13.5 - - -
. RA-MW-11B 14.9 16.3 17 15.6 14.9 14.7 147 | 147 | 134 13.6 14.1 14.3 13.2 - - —
RA-MW-13A 15 14.6 15.73 14.9 14.5 14.3 13.7 14.1 12.8 13.8 14.3 14.3 13.2 — - ; —
I RA-MW-13B 14.8 147 15.4: 14.9 14.2 14.3 14.1 14.2 13.0 13.9 14.2 13.8 13.2 e - —
RA-MW-13C 14.2 15 14.9 14.5 14.3 13.8 13.8 14.1 12.4 13.9 14.0 14.0 129 | = - —
RA-MW-17A 14.3 15.3 16.7 15.1 145 | 137 — 13.9 13.4 13.1 141 13.8 13.4 8.5 13.7 13.76
I RA-MW-14A | 13.9 14.3 15.3 14.6 14.7 10.8 — 136. | 127 | 10.8 13.0 132 | 129 - -~ : —
RA-MW-14B 14 149 15.6 14.5 14.1 12.3 — 14.0 128 | 11.3 13.8 13.5 12.9 - - — o3
RA-MW-16A 143 | 149 16 14.9 15.1 13.3 134 | 1438 13.8 14.0 13.9 141 — 8.6 142 1314 4}
.  RA-MW-16B 14.3 14.6 16 1147 13.9 | 13.7 13.8 152 13.4 14.3 13.8 14.1 — 8.8 14.4 13:95
RA-MW-15A 14.3 _ 145 15 15 14.7 14.8 147 161 | 147 15.3 15.1 14.7 13.6 9.0 14.6 14.06
I o RA-MW-15B 13.9 14.4 15.4 14.7 141 | .14.0 14.5 17.2 14.1 - 14.8 14.9 14.3 13.4 8.8 146 | 13.95
, B87-8 14.5 14.7 15.8 -15.2 14.7 14.4 14.5 14.4 13.8 144 | 143 145 | 136 8.8 14.3 13.70
‘ - B85-3 14.6 14.8 15.2 15.8 14.4 14.1 13.6 14.6 12.4 12.5 13.6 13.7 13.1 80 | 140 13.15
I o W82-16A 14.2 15.6 16.1 15.3 14.0 13.8 14.1 15.5 13.6 13.3 14.5 14.5 13.3 8.6 14.8 14.31
W92-16B 14.1 14.7 16.2 15.2 13.7 13.7 13.8 15.4 13.1 13.3 14.4 14.6 13.0 8.7 14.6 14.04
. B854 14.1 14.4 15.1 14.4 13.9 13.5 - 14.3 14.5 13.8 14.6 14.4 — 1358 | 87 14.7 17.01
l WO7-18A | 11.3 11.0 15.0 12.7 13.9 12.0 — 13.8 13.0 11.6 12.5 13.2 13.0 7.8 13.7 13.55
W97-18B 114 12.4 14.4 13.5 13.0 10.7 —. 13.8 12.6 12.0 13.6 — — — — —
W85-7A 11.4 12.6 14.9 = 13.9 14.56 12.3 13.7 169 | 134 127 | 134 — 14.5 | — — —
I W85-7B . 12.1 13.0 14.5 13.6 141 12.8 134 14.4 13.0 13.0 134 = 134 — - -
W97-19A 12.5 133 16 14.3 138 | 129 —_ 15.3 139 13.8 14.1 14.3 133 | .87 149 14.28
W97-19B_ | 127 13.3 159 | 153 13.3 12.4 — | 152 13.0 142 144 | 145 12.9 8.8 141 1 1423
I W98-20A | 13.8 125 | 154 | 143 14.3 13.1 — | 153 14.0 | 131 13.6 — 13.2 — — —
W99-R5A 14.2 149 15.7 . 14.8 148 | 147 15.1 — 13.9 13.9 15.5 15.4 14.1 10.0_. 14.7 14.29
W99-R5B 13.9 14.4 15.6 144 14.5 13.9 14.7 — 13.56 13.5 15.0 15.2 13.6 9.5 15.1 14.17
I W9821A | 13.1 14.3 14.2 13.8 139 13.8 13.7 1 150 |} 137 13.7 14.0 14.56 123 | 84 17.1 - 14.05
wWog-21B .} 13.1 13.6 14 13.8 13.7 | 13.0 13.7 147 | 134 13.56 14.2 14.5 13.2 8.5 16.7 | 13.82
W85-6A 14.1 14.1 15.5 14 — — 13.7 15.3 13.9 | 132 13.6 14.1 132 8.7 - 157 14.42
l W85-6B 13.6 13.8 | 16.3 13.7 — — 13.8 15.1 13.1 13.1 13.8 15.0 12.9 8.6 166 - 14.50
l 10-0023 - ' 10of7 6 December 2010
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Table 3—Comparison of Conventional Parameters (continued)

Well # Conductivity (uS/cm)
 Feb-04 | Apr-04 Aug-04 May-05 Dec-05 | Mar-06 | Jun-06 | Sep-06 | Dec-06 | Mar-07 | Jun-07 | Sep-07 | Dec-07 Sept-08 | Sept-09 Sept-10
RA-MW-12A | 6.01 5.4 4 332 2.52 2.47 2.37 226 | 295 0.85 1.11 1.98 2.34 255 2.92 0.259
_RA-MW-12B | 2.25 1:19 1.52 2.56 2.47 1.34 1.39 1.19 2.12 1.12 0.89 1.55 1.49 1.55 1.74 1.112
_RA-MW-12C | 2.18 1.34 1.13 0.68 1.09 0.69 0.88 0.53 1.05 0.65 0.49 0.58 0.81 0.8 0.97 0.718
RA-MW-11A 1.67 1.89 2.02 1.48 1.82 2.01 1.46 1.7 2.21 1.75 1.22 1.62 1.99 — - —
RA-MW-11B 1.49 2.08_ 2.02 - 1.72 2.25 1.17 0.94 1.1 1.5 1.21 . 0.77 1.05 1.59 — — —
_RA-MW-13A | 5.21 2.42. 329 | 283 2.49 217 1.66 1.13 2.33 1.34 1.23 1.47 1.69 — — —
| RAMW-13B | 3.73 1.38 215 241 216 | 0.81 0.82 0.5 2.22 1.23 0.5 0.98 1.34 - - —
' RA-MW-13C | 3.07 1.82 1.41 1.28 0.71 - 0.79 0.82 0.57 1.36 0.93° 0.51 0.6 0.93 — - —
RA-MW-17A 1.8 1.8 1.8 1.39 . 1.18 1.3 — 1.18 1.3 1.04 1.03 1.16 1.47 1.46 1.43 1.234
- RA-MW-14A | 143 | 1.71 1.96 1.08 0.88 . 0.87 — 0.92 0.77 0.87 | 0.74 0.89 0.95 — - —
RA-MW-14B 1.56 1.21 0.98 1.08 1 0.78 — 0.69 0.89 0.87 0.68 0.85 1.02 — — —
RA-MW-16A | 2.95 1.46 2 1.7 1.07 | 1.04 1.01 0.8 1.13 1.02 0.83 0.91 — 0.93 1.04 0.889
" RA-MW-16B | 2.42 1.19- 1.4 1.81 0.92 0.67 0.51 0.43 1.34 1.05. 0.32 0.48 - 0.74 0.66 0.488
~ RA-MW-15A 1.88 1.04 1.08 1.3 1.42 1.53 1.44 127 1.74 1.1 1.06 1.06 1.28 1.03 1.04 0.988
RA-MW-158 | 0.47 0.86 0.68 0.64 0.91 0.92 0.8 0.46 1.6 1.16 0.494 0.81 1.22 0.93 0.85 0.485
‘B87-8 0.26 0.55 0.36 0.29 024 | 038 0.27 0.36 0.44 0.39 . 0.19 0.33 0.36 0.27 0.32 0.446
. B85-3 0.99 0:90 0.98 - 0.81 0.54 0.74 0.64 0.72 0.97 0.84 0.68 . 0.77 0.9 0.81 0.77 0.715
W92-16A 0.33 0.25 0.27 0.23 0.24 0.28 - 0.28 0.37. 0.47 0.57 0.47 0.53 0.64 0.61 0.48 0.362
W92-16B 1.17 1.37 © 0.95 0.66 0.09 0.34 0.42 0.32 0.61 0.57 0.25 0.44 0.6 0.5 0.15 0.207
B85-4 0.41 1.17 0.51 0.71 - 0.28 0.74 0.33 0.56 0.92 739 0.6 - — 0.43 0.63 0.58 0.547
W97-18A 0.11 0.09 0.11 0.08 0.1 0.19 - 0.15 0.16 0.16 0.1 0.14 0.18 0.23 0.21 0.191
W97-18B 0.26 0.24 0.27 0.22 0.19 0.19 — 0.19 0.28 0.23. 0.17 - — — - —
W85-7A 0.13 0.14 0.21 0.12 0.11 0.1 0.16 0.16 . 0.13 219 | 0.112 - — 0.27 — — —
W85-7B 0.28 0.31" 0.32 0.01 0.01 0.01 0.02 0.01. 0.03 001 | 0.02 — 0.02 — - —
W97-19A 0.25 0.26 0.28 0.23 023 | 019 — 0.21 0.26 0.24 0.19 0.22 ' 0.26 0.3 0.30 0.263
W97-19B 0.26 0.26 0.29 -0.22 0.06 0.19 — 0.2 ~0.28 0.23 0.19 0.21 0.25 0.3 0.09. 0.261
W98-20A 0.16 015 0:23 0.12 0.12 0.13 — 0.18 0.25 0.18  0.16 — 0.26 — - —
W99-R5A 0.24 025 | 024 . 0.22 0.21 0.2 0.2 = 0.27 0.22 0.21. 0.21 0.2 0.27 0.28 0.256
W99-R5B 026 | 0.26 0.27 0.23 0.22 0.22 0.22 — 0.28 0.24 0.21 0.22 0.26 0.29 0.27 0.249
W98-21A 0.16 0.23 0.29 0.45 0.19 0.19 0.22 0.25 0.29 0.29 - 0.27 0.27 0.09 0.29 0.30 0.275
wos-21B | -0.24 0.27 = 0.27 0.25 0.18 0.22 0.21 0.24 0.32 0.31 0.21 0.26 0.27 - 0.29 0.26 0.302
wes-6A | 0.1 | 033 - 0.34 299 — — 0.23 0.24 0.24 0.36 0.27 0.32 0.3 0.27 0.24 0.264
W85-6B 0.31 0.41 0.33 0.26 — — 0.1 0.11 0.17 0.24 0.19 0.2 0.26 0.32 0.22 0.188
20of7 6 December 2010
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Table 3—Comparison of Conventional Parameters (continued)

Well # " DO (mglL)

Feb-04 Apr-;04' Aug-04 May-05 Dec-05 Mar-06 Jun-06 Sep-06 Dec-06 Mar-07 Jun-07 Sep-07 | Dec-07 Sept-08 Sept-09 Sept-10
RA-MW-12A | 0.24 0.09 0.2 0.13 0.04 0 52.7 17 56.41 0 0 -0.47 0 0 0.51 1.96
RA-MW-12B | 0.27 0.07 0.27 0.07 0.05 1.26 451 1216 73.22 0 9.82 -0.39 0 0 0.40 0.23

- RA-MW-12C 0.2 0.14 0.42 0.25 0.07 1.1 5.16 4.93 3.33 0.01 0.4 0.23 0 0.28 0.53 0.20

RA-MW-11A | 0.32 0.10 0.66 6.69 0.16 0 24.2 22.5 1.8 0 0.13 -0.12 0 - — —
RA-MW-11B | 0.19 0.15 0.5 0.14 " 0.1 019 .| 266 444 25 0 0.81 0.15 0 = — —
RA-MW-13A | 1.63 0.17 1.13 0.53 0.11 0.38 0.27 1 0 0.04 0.24 0.2 0.11 = — —
RA-MW-13B | 0.73 0.16 0.73 0.51 021 | 045 0.35 0.49 0 0.09 0.14 0.51 0.09 — — —
RA-MW-13C | 0.22 0.15 0.43 1.4 . 2.98 0.96 0.41 0.8 . 0 0.06 0.46 0.26 0.07 — — —
RA-MW-17A 0.6 0.19 1.99 0.6 0.2 3.69 — 0.74 0.35 0.11 0.14 0.22 0.1 019 0.51 0.32
RA-MW-14A | 0.89 0.22 5.96 0.51 0.22 6.74 - — 0.88 1.75 0.6 0.21 017 | 0.11 — - —
RA-MW-14B 1.08 0.10 2.77 0.42 0.12 2.58 — 10.52 1.73 0.9 0.13 02 0.1 = — —
RA-MW-16A { 0.73 0.27 - 1.39 . 1.6 0.11 54 | 054 0.49 0.31 0.05 0.36 0.31 — 015 0.43 0.31

. RA-MW-16B. | 0.75 0.15 0.86 0.75 0.33 1.85 0.27 0.27 0.21 0.05 0.24 0.16 — 0.19 0.33 0.25
RA-MW-15A | 0.33 0.21 1.53 0.47 0.15 8.34 0.47 2.89 0.29 0.04 0.19 0.48 0.1 0.32 0.48 0.32
RA-MW-15B | 0.22 0.10 0.74 0.44 0.18 0.79 0.3 1.25 0.3 0.06 0.15 0.18 0.12 0.3 0.60 0.26

B87-8 0.13 1.03  1.06 0.35 0.28 053 | 037 0.52 0.25 0.01 7 0.19 0.11 0.24 0.40 0.17
B85-3 1.11 0.16 1.57 4.5 0.12 2.97 0.22 1.04 0.8 0.02 0.24 0.15 0.21 0.18 0.39 0.27
W92-16A 0.98 0.13 2.49 3.1 0.28 0.15 0.45 0.32 0.33 0.13 0.32 0.22 0.11 0.15 0.54 0.28
W92-16B 0.14 0.53 1.97 3.4 54 1.02 0.54 212 0.23 0.8 4.16 1.6 0.11 1:31 14.02 10.90
B85-4 0.65 1.37 1.5 0.33 0.2 0.22 0.52 1.61 0.3 0.03 0.27 — 0.24 0.26 0.40 0.34
W97-18A 127 " | 074 1.09 0.5 1.1 4 — 1.45 0.9 0.9 0.67 0.69 0.69 0.64 0.33 0.19
W97-18B- 2.01 5.56 452 4.9 2 1.17 — 4.25 4.59 1.09 . 4.72 — — - — —
W85-7A 4.05 3.17 2.18 43 2.2 6.7 5.89 3.09 2.39 0.18 3.29 — 26 — - —
Wes-78 278 ] "5.11 6.1 8.7 4 | 103 10.96 3.77 0.06 0.1 8.79 — 7.85 — — —

CWO7-19A |- 472 | 179 | 2273 46 097 | 351 | — 35 - 9.37 1 3.74 3.57 -4.69 3.92 6.56 2.42
W97-19B 1.81 131 | 286 26 1.1 299 — 343 4.13 0.52 2.83 3.55 3.44 3.01 9.81 1.67
W98-20A |- 492 3.76 5.5 5 3.2 5.1 — 3.63 9.14 5.7 3.03 — 4.87 — — —
W99-R5A 4.72 4.26 5.6 5.3 3.3 1.83 5.1 = 6.26 4.9 453 4.55 5.38. 5.4 6.33 5.10
W99-R5B 3.97 2.71 4.7 5.1 1.9 2.03 42 | = 4.9 3.4 3.49 3.86 466 4.34 5.76 5.03
W98-21A 1.29 1.49 ~3.03 13.3 1.2 1.05 326 | 259 4.97 - 0.07 0.8 2.44 2.53 2.58 3.18 2.81
W98-21B 1.24 3.29 2.82 17.7 3.9 1.08 3.37 2.42 4.9 0.02 3.52 1,98 2.73 2.58 8.21 2.60

W85-6A 4.92 0.43 0.85 . 4.9 — — 1.86 2.06 2.63 0.09 051 | 093 2.52 2.08 4.01 2.97
W85-6B 3.46 6.13 6.54 5.5 — — 7.87 3.83 5.15 - 0.05 4.96 5.95 6.1 4.87 13.98 10.48
*: Denotes sulfur/sulfate interference with dissolved oxygen readings. "
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Table 3—Comparison of Conventional Parameters (continued) I
Well# | _ pH .
: Feb-04 | Apr-04 | Aug-04 May-05 Dec-05 Mar-06 Jun-06 | Sep-06 | Dec-06 Mar-07 Jun-07 | Sep-07 | Dee-07 Sept-08 | Sept-09 Sept-10
RA-MW-12A | 8.86 873 8.86 8.98 8.41 8.19 8.46 854 | 759 | 7.86 7.97 7.97 853 | 7.16 7.64 7.79 I
RA-MW-12B | 7.77 7.83 7.92 83 | 868 8.16 7.76 7.83 8.06 7.94 7.55 7.79 8.28 7.75 7.25 7.31
RA-MW-12C | 8.13 7.92 809 | 795 8.14 7.89 7.92 7.9 7.74 78 | 779 8.14 8.57 7.99 7.81 7.70
_RA-MW-11A |  7.51 7.53 7 652 | 664 | 664 | 646 6.48 6.43 6.69 668 | 686 | 7.26 — — — l
RA-MW-11B. | 7.66 7.9 7.2 6.7 6.73 7 6.69 6.85 6.86 701 | 694 7.17 761 | — — —
RA-MW-13A | " 7.15 715 | 703 6.7 6.86 6.82 6.82 6.96 7.02 708 | 6.95 7t | 721} — | — —
_RA-MW-13B | 7.23 756 | 7.3 6.86 . 6.99 7.15 6.95 752 | 7.04 7.06 7.43 7.35 727 | — — —— l
RA-MW-13C | 7.36 7.35 7.44 7.33 748 | 725 725 | 745 7.45 7.44 7.53 7.81 7.62 — — —
RA-MW-17A | 6.55 6.43 . 6.61 6.2 6.39 6.5 — 6.42 6.66 6.59 6.47 669 | 7.26 665 | 6.68 6.55 B
RA-MW-14A | 6.64 6.81 6.99 6.5 6.6 6.6 — 508 | 676 | 665 | 662 689 | 68 | — — — l
RA-MW-14B | 69 | 714 7.33 6.75 6.78 6.87 — 64 | 6.98 6.82 689 | 7.06 7.04 = — -
_ RA-MW-16A 661 | 661 675 | 642 644 | 6.62 6.44 5.96 668 | 671 6.64 6.82 — | 674 6.62 6.56 .
RA-MW-16B | 6.42 7.12 7.09 6.31 7.12 7.06 6.85 6.09 662 | 6.78 7.27 7.41 AL 7.18 7.28 I
RA-MW-15A | 6.35 6.37 . 674 | 62 63 | 647 | 628 | 609 | 653 | 6617 65 | 668 | 7.19 6.63 6.53 6.51
RA-MW-15B 6.35 683 | 718 6.39 639 -| 651 | 6.26 . 6.61 . 6.39 6.48 | 6.84 6.73 718~ [ 666 6.52 7.01
B87-8 6.55 6.31 6.73 6.54 6.68 657 | 6.35 6.61 6.71 6.71 6.89 6.99 744 | 6.9 69 | 663 I
B85-3 6.49 6.68 691 | 639 67 | 664 | 642 633 | 673 | 668 6.66 6.88 702 | 688 6.74 6.85 :
W92-16A 6.42 6.42 6.72 6.6 6.56 6.6 6.67 587 | 659 | 652 6.44 6.75 741 | 661 6.4 6.56
W92-16B 7.51 7.58 7.63 7.59 6.88 7.54 7.38 6.35 746 | 762 7.51 7.7 823 | 7.21 7.22 7.17 ' l
B85-4 6.14 626 | . 653 6.22 6.51 6.49 6.21 6.28 6.47 6.53 6.53 — 7.21 6.62 6.28 6.41
W97-18A 583 | 5.96 6.19 6.17 6.78 657 . | — 508 | 6.29 6.32 6.23 6.54 7.07 6.33 | 6.33 6.30
wo7-188 ‘| 657 | 6.35 6.67 641 | 66 6.16 - 6.25 655 | 6.61 668 | — — — — — l
_W85-7A 624 | 604 | 626 62 | 63 | 635 6.24 5.69 645 | 6.33 6.4 — 6.61 — — —
wes-7B | 663 | 651 | 671 | 591 | 618 | 614. | 637 | 539 657 | 623.. | .63 | . —. | 671 | — | -— — -
W97-19A 6.35 6.24 6.28 6.35 659 | 6.41 — 553 6.55 6.58 657 | 691 | 733 | 651 | 635 | 653 o I
W97-19B 6.68 649 .| 63 | 647 6.68 6.68 — | 58 | 683 | 676 672 | 695 75 | 665 | 714 | 678 ,
W98-20A 6.01 5.91 6.32 5.97 6.29 618 | — 49 6.26 641 | 619 — . 7.02 - - —
W99-R5A | 6.03 5.98 . 6.28 6.21 6.22 - 6.28 6.23 — | 64 - 6.3 6.18 6.58 | 6.73 6.31 6.52 6.35 _ l
W99-R5B 6.2 6.23 6.55 633 | 663 6.55 6.26 — 662 | 663 6.54 6.9 6.92 6.54 666 | 6.67 '
Wo8-21A | 5.92 6.07. | 668 6.18 6.3 625 | 6.1 4.8 6.16 6.43 6.34 653 | 6.81 6.48 6.07 6.25 I
W98-21B 6.04 6.07 6.9 6.24 6.64 6.36 | 6.07 5.55 © 6.38 6.39 6.46 6.48 7.08 | 6.44 6.19 6.38
W85-6A 6.23 6.22 64 - 6.36 — — 6.25 547 | 663 6.47" 6.5 . 6.77 685 | 6.71 6.24 6.52
W85-6B 6.4 642 | 668 | 662 — | = | 893 7.16 8.05 6.83 676 | 7.15 709 | 687 | 850 9.12 : I
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I Table 3—Comparison of Conventional Parameters (continued)
I - Well # ' ORP (mV)
v Feb-04 | Apr-04 Aug-04 May-05 Dec-05 Mar-06 Jun-06 Sep-06 Dec-06 Mar-07 Jun-07 Sep-07 | Dec-07 Sept-08 Sept-09 Sept-10
I ' RA-MW-12A | -468 -466 430 | 417 | -403 -393 -363 311 -373 -324 -374 369 | -396 -310 -154 -304.2
RA-MW-12B | -363 -321 -315 415 414 -345 327 | -355 -374 313 -363 -361 -379 -318 215 -283.2
' RA-MW-12C | 282 | 179 | -154 -239 -314 234 191 | -164 | -217 137 -129 235 | -289 | -219 -167 -233.4
l RA-MW-11A |  -384 -391 -316 -110 241 246 216 294 671 -260 -263 258 | -259 — - -
) RA-MW-11B | -394 -393 -332 -296 -289 -301 278 317 -303 261 287 276 -313 — — —
I - RA-MW-13A | -155 -102 97 | -o4 -204 176 -93 153 -121 -125 144 | -89 -101 — — —
S . RA-MW-13B | -129 -123 -104 -105 -125 -197 -85 152 | -125 144 166 | -79 -99 — — —
: RA-MW-13C | -136 -126 -116 -142 -33 175 112 | -135 -137 -133 -143 -100 -140 - | = —
l ' _RA-MW-17A | -91 -40 7 -5 27 -89 — -106 -34 -128 -79 74 25 41 1 6 -38.5
- RA-MW-14A 77 41 54 | 75 | -82 | -136 — | -80 64 | -104 -154 25 | -14 — — —
. RA-MW-14B | -112 -95 -102 -112 -134 -133 — 98 144 | 141 | -129 57 -64 — — —
I RA-MW-16A| 94 | 45 -58 -156 -103 -160 -93. -125 125 | -112 -109 21 | = -30 120 95.7
| RA-MW-16B 57 -70 -60 -85 -130 | -131 -66 -155 -113 -88 | -112 -43 — 46 . 29 21.1
RA-MW-15A | 47 4 39 10 -12 -137 -28 -52 24 13 58 41 7 47 | 93 49.7
l : RAMW-15B | -5 28 15 17 A1 16 34 76 32 48 15 64 29 82 122 | 747
B87-8 -8 31 17 199 2 73 86 160 167 170 87 95 | 106 96 107 [ 121
B85-3 -7.3 -107 -37 47 93 52 43 -53 59 | 43 66 -30 -52 -39 27 -60.7
l W92-16A 1 -14 30 110 110 -32 " 61 129 127 76 100 98 | 112 113 154 117.9
W92-16B -116 - _-61, -60 73 : 119 -103 .30 253 113 71 60 116 114 121 152 , 150.6
B85-4 10 41 59 218 -26 75 86 179 161 182 90 — 123 1:08 162 219.7
I W87-18A 32 57 67 103 58 137 — 317 192 119 135 133 130 147 60 140.3
. wW97-18B 57 63 . 60 188 83 152 — 233 187 123 118 — — — — o
. . W85-7A 68 83 . 57 197 116 113 127 246 13 186 160 — 175 — - —
l : W85-78B 59 . 73 66 215 132 146 167 259 141 187 161 | — | 189 — — —
W97-19A 71 94 72 . 218 69 149 — 311 | 96 71 156 233 | 128 205 . | 127 154.8
W97-198 56 86 56 52 76 142 — 295 88 74 153 240 121 193 138 163.3
I W98-20A 52 116 84 219 116 171 — 366 143 91 | 166 — | 153 | — - —
‘ W99-R5A 58 96 97 153 123 197 116 —_ 131 | 100 81 237 | 186 | 226 134 174.4
W99-R5B | 58 78 74 | 201 92 204 111 — | 122 | o2 90 239 180 213 167 162.2
I W98-21A 28 69 79 182 113 160 114 484 157 -55 165 243 135 228- 183 196.3
W98-21B 33 | 712 47 202 [ 121 161 117 471 148 111 161 249 140 226 | 188 193.7
W85-6A 17 57 | 86 163 — — 107 356 123 172 168 240 176 218 200 . | 1439
l W85-6B 19 76 - 72 159 — : — 79 340 70 164 161 236 177 229 165 117.3
I 10-0023 , _ 50f7 6 Deccmber 2010
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Table 3—Comparison of Conventional Parameters (continued)

6 of 7

Well # - + Sulfur (mgiL)
Feb-04 |. Apr-04 Aug-04 May-05 Dec-05 Mar-06 Jun-06 | Sep-06 | Dec-06 Mar-07 | Jun-07 Sep-07 [ Dec-07 ' Sept-08 | Sept-09 Sept-10
" RA-MW-12A — — — — — — N _ —_ [ Z= — — _ _ _
RA-MW-12B — — — — — — — — _ _ _ — _ — _ _
. RA-MW-12C — — — — — — — _ _ _ _ — _ _ _ _
RA-MW-11A 286 296 304 285 460 448 322 402 342 311 304 311 345 - — —
_RA-MW-11B — — - — — — — _ _ _ _ _ — _ _ _
| RA-MW-13A 743 246 324 372 363 310 213 411 207 107 130 148 122 — — —
RA-MW-13B — -~ — — — = — — _ _ _ - — _ _ _
_RA-MW-13C — — — — — — — — — — _ —~ — _ _ _
" RA-MW-17A — - — — — — — — _ _ — — _ _ _ —
RA-MW-14A 189 228 214 136 122 158 124 140 72 107 117 113 103 — — —
- RA-MW-14B o - — — — — — — _ _ _ — _ _ — —
RA-MW-16A — — — — — — — — _ — _ — _ — _ —
RA-MW-16B o - — — — — — _ _ _ _ — _ = — _
 RA-MW-15A — — — — — — _ _ _ _ _ — _ — — —
RA-MW-15B — — — — — — — —_ _ —_ - = — _ — — _
B§7-8 g 52 22 17 23 48 21 42 31 34 43 28 24 14 17 35.3
B85-3 — - — — — — — — _ — — — — _ _ _
W92-16A — — — — — — — — —_ _ _ — _ _ — —
W92-16B - — — — — — — — _ _ _ — — _ — _
B854 23 150 31 87 20 103 21 59 67 59 75 - 23 39 32 33.3
~ W97-18A — - — — — — — — _ _ —_ — _ _ _ _
W97-18B — - — — — — — — _ _ _ — _ _ _ —
-~ W85-7A 3 4 5 4 4 3 5 6 3 10 4 — 7 — - -
W85-7B — —_ — — — — — — _ — _ — _ — _ _
W97-19A — — — — — — _ _ _ _ _ — _ _ _ _
W97-19B — - — — — — — = — _ — — — — _ _
WO98-20A — — — _ — — — — _ _ - — _ I _ _
W99-R5A 5 6 4 5 6 7 6 \5 5 5 5 5 6 6 6 5.09
W99-R58 - - — — — — — — | = — — = — - — —
wos21A | — - — — 8 10. — - — — — — — — _ —
W98-21B — — — — — — _ — _ _ _ — _ — — _
W85-6A — 15 14 18 — — 12 15 7 26 19 19 10 9 6 6.78
W85-6B — — — — — — — — — — — — — — — —
6 December 2010




Table 3—Comparison of Conventional Parameters (continued)

Well # » _ . Sulfate (mg/L)

Sept-10

Feb-04 | Apr-04 Aug-04 May-05 Dec-05. | Mar-06 | Jun-06 | Sep-06 | Dec-06 Mar-07 Jun-07 Sep-07 | Dec-07 Sept-08 | Sept-09

RA-MW-12A — — — — — - | = —
RA-MW-12B — i — — — —
RA-MW-12C — — — — — | = — . } ‘ |
RA-MW-11A 620 751 1040 736 1200 3040 993 1170 - 1120 _i 954 795 995 _ 989 — — —

' RA-MW-11B — — — - — — — _
RA-MW-13A | 1960 712 | 106 985 971 1980 682 323 657 | 362 331 451 342 | = — —
 RA-MW-13B | — i - - | = — ' E
RA-MW-13C |  — - | = — — | = — ,
RA-MW-17A — - C— - | = | = — =
RA-MW-14A 477 635 697 357 | 351 429 396 | 400 225 358 | 283 347 284 — — —
RA-MW-14B — - | - — 1 = — _ _ . : _
RA-MW-16A — — — - — — _ —
RA-MW-168 ~ — - — — — _ _
RA-MW-15A | — — — — — _ _ _
RA-MW-15B — — - — — — —_ | =
B87-8 21 137 73 170 63 125 74 117 98 113 120 87 61
B85-3 - [ = — S — — _ :
W92-16A — — — — — — — —
W92-16B — - — — _ _ — _
B85-4 S8 410 | 104 222 50 | 253 75 169 212
W97-18A C - —. — — _ _ — _
W97-18B — — — — — — — — — _
WB85-7A | 6 9. 15 13 | 8 | 8 18 16 ’ 30 10 — 18 — — —
W85-7B — —_ — — — _ _ —
WO7-19A | — — — — — — — — — T
W97-19B — — — — — — _ —
W98-20A — — — — = —_ | = T |
WO9-R5A 12 12 .13 15 13 15 18 14 14 © 16 14 15
W99-R58 — — - = — - _ _ —
W98-21A — — R — 19 25 —_ L — — - —
wos21B - | — - — - — — _ — _ _
weseA | 5 36 44 44 — — | 35 41 21 | 85 51 59 | 27
W85-68 — - — — — — - | = — 1 _
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Table 4—Frontier Hard Chrome—Event 16 Ground Water Elevations—13 September 2010

~ Casing Depth to Water level -
Elevation Water _ Elevation

Well No. Time (feet) (feet) (AMSL)
W85-3A - — 26.40 — —
W85-3B 1347 26.77 22.43 434
W97-18A" 11427 24.66 20.39 427
B85-4' 1421 25.64 20.80 433
B87-8' 1417 25.13 21.45 434
W92-16B ° 1358 25.79 21.25 4.26
"W92-16A 1400 25.51 21.35 4.27
B85-3° 1410° 25.62 20.55 435
W85-7A" 1316 24.90 21.96 4.26
w8s-78". 1318 26.22 22.16 | 425
W97-19A 1258 26.41 18.27 4.18
W97-19B 1300 22.45 17.61 411
W98-20A" 1310 21.72 22.39 423
W85-6A" 1339 26.62 12163 4.27
w85-68" 1337 25.90 21.57 428
wo9s-21B" 1331 25.85 22.80 425
wWos-21A" 1328 27.05 2257 422
WO9-R5A 1243 26.79 28.06 4.20
. W99-R5B 1246 32.26 1 28.17 4.16
USGS 14144700 3.46

(Stage height of the Columbia
River corrected to NGVD
1929)-

10-0023

' Casing elevation surveyed by-Minister—Glaéser Surveying Inc, on November 30, 2007.
) 2Two different elevation datum’s have been used at Frontier Hard Chrome. Weston (12/03) Long-TermMonitoring

— Could not measure water level elevation due to obstruction covering well.

lof'1
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Table 5—Quality Assurance Sample Results—Chromium

Original Sample Duplicate Sample Relative Percent
Chromium Chromium Difference
: : Concentration Concentration
Well # Sample Type (uglL) (ng/L)
B85-4 Field Duplicate 0.86 0.86 .0%'
(total) (QA-2)
- RA-MW-15B Field 'Duplicate 0.62 0.91 -37.9%
(total) (QA-3)
RA-MW-15B Field Duplicate 2.02 2.04 -1.0%
(dissolved) (QA-3)
10-0023 lof 1 6 December 2010 -




APPENDIX A

GROUNDWATER CHROMIUM CONCENTRATION TRENDS
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Well RA-MW-12A

Sample No. Matrix Sample Date  Analyte Conc. Units Qualifier Station Location Notes NTU
MJ2524 Water 17-Oct-03 CHROMIUM 192 UGI/L RA-MW-12A Dissolved >10
MJ27F5 Water 12-Nov-03 CHROMIUM 155 UG/L RA-MW-12A Dissolved >10
MJ2AFO0 Water 02-Feb-04 CHROMIUM 180 UG/L RA-MW-12A Total 7
MJ2BH9 Water 06-Apr-04 CHROMIUM 55.8 UG/L RA-MW-12A Dissolved 17
MJ4725 Water 17-Aug-04 CHROMIUM 249 UG/L RA-MW-12A Dissolved 12
184253 Water 5-May-05 CHROMIUM 16 UG/L RA-MW-12A Dissolved 32
05504282 Water 12-Dec-05 CHROMIUM 10.2 UG/L RA-MW-12A Dissolved 86
104243 Water 7-Mar-06 CHROMIUM 9.6 UG/L RA-MW-12A Dissolved 60
244313 Water 15-Jun-06 CHROMIUM 50 UGI/L U RA-MW-12A Dissolved 47
394218 Water 28-Sep-06 CHROMIUM 6.0 UG/L RA-MW-12A Dissolved 80
494110 Water 4-Dec-06 CHROMIUM 6.8 UG/L RA-MW-12A Dissolved 12
134255 Water 30-Mar-07 CHROMIUM 5.0 UG/L RA-MW-12A Dissolved 85
234081 Water 5-Jun-07 CHROMIUM 46 UG/L RA-MW-12A Dissolved B
384560 Water 19-Sep-07 CHROMIUM 47 UG/L RA-MW-12A Dissolved 11
504161 Water 12-Dec-07 CHROMIUM 8.7 UG/L RA-MW-12A Dissolved 60
8394103 Water 22-Sep-08 CHROMIUM 11.2 UG/L RA-MW-12A Dissolved 200
90906523 Water 16-Sep-09 CHROMIUM 8.68 UG/L RA-MW-12A Dissolved 102
.1009065-25 Water 15-Sep-10 CHROMIUM 7.77 UG/L RA-MW-12A Dissolved >10

Well RA-MW-12A

Chromium Concentration (ug/L)

2333338852888 8555588883838383222°

TEIIIiIT139999393338278%3831 53

0S<>88=388=388=3388=388=3388=322
Sample Date

Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.
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Well RA-MW-12B

Sample No. Matrix Sample Date  Analyte Conc. Units  Qualifier Station Location Notes
MJ2526 Water 17-Oct-03 CHROMIUM 9.3 UG/L BJ RA-MW-12B  Dissolved
MJ27F7 Water 12-Nov-03 CHROMIUM a5 UGI/L RA-MW-12B  Dissolved
MJ2AF1 Water 02-Feb-04 CHROMIUM 76 UG/L J RA-MW-12B Total
MJ2BJO Water 06-Apr-04 CHROMIUM 33 UG/L V] RA-MW-12B Total
MJ4726 Water 17-Aug-04 CHROMIUM 42 UG/L J RA-MW-12B Total
184254 Water 5-May-05 CHROMIUM 41 UG/L RA-MW-12B Total

05504283 Water 12-Dec-05 CHROMIUM 10.9 UG/L RA-MW-12B Total
104242 Water 7-Mar-06 CHROMIUM 3.3 UG/L RA-MW-12B Total
244315 Water 15-Jun-06 CHROMIUM 24 UG/L RA-MW-12B Total
394216 Water 28-Sep-06 CHROMIUM 24 UG/L RA-MW-12B Total
494108 Water 4-Dec-06 CHROMIUM 5 UGIL u RA-MW-12B Total
134253 Water 30-Mar-07 CHROMIUM 34 UG/L RA-MW-12B Total
234082 Water 5-Jun-07 CHROMIUM 3.0 UG/L RA-MW-12B Total
384562 Water 19-Sep-07 CHROMIUM 42 UG/L RA-MW-12B Total
504162 Water 12-Dec-07 CHROMIUM 3.3 UG/L RA-MW-12B Total
8394105 Water 22-Sep-08 CHROMIUM 26 UG/L RA-MW-12B Total

90906524 Water 17-Sep-09 CHROMIUM 2.84 UG/L RA-MW-12B Total

1009065-24 Water 16-Sep-10 CHROMIUM 1.32 UG/L RA-MW-12B Total
Well RA-MW-12B

Chromium Concentration (ug/L)

Oct-03

33
R

2

Dec-04

Mar-05

Jun-05
Sep-05
Dec-05

Mar-06

Jun-06

g

=

Dec-06

Mar-07

3

3
g

Sep-07

Sample Date

Mar-08

Jun-08

Sep-08

Mar-09

Dec-08

Jun-09
Sep-09
Mar-10
Jun-10
Aug-10

Dec-09

Nov-10

10-0023

Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.

1 of 1

NTU

>10
>10
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Sample No.

MJ2528
MJ27F9
MJ2AF2
MJ2BJ1
MJ4727
184255
05504284
104245
244317
394215
494117
134256
234079
384563
504163
8394106
90906525
1009065-23

Matrix

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Sample Date

17-Oct-03
12-Nov-03
03-Feb-04
06-Apr-04
17-Aug-04
5-May-05
12-Dec-05
7-Mar-06
15-Jun-06
28-Sep-06
4-Dec-06
31-Mar-07
5-Jun-07
19-Sep-07
12-Dec-07
22-Sep-08
17-Sep-09
16-Sep-10

Analyte

CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM

Well RA-MW-12C

Conc. Units
% UGI/L
1.1 UGI/L
28 UG/L
2.7 UG/L

0.98 UG/L
4.4 UGI/L
8.7 UG/L
22 UGI/L
0.6 UG/L
15 UGI/L
5.1 UG/L
5.6 UG/L
4.2 UG/L
3.9 UG/L
3.6 UG/L
< i d UG/L
14 UGI/L

0.66 UG/L

Qualifier

BJ
BJ

J
J
J

Station Location

RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C
RA-MW-12C

Dissolved
Dissolved

Notes

Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total

Chromium Concentration (ug/L)

3
B
(@]

333
13313

0
s
©
=

Jun-05
Sep-05
Dec-05

Mar-06

Well RA-MW-12C

Jun-06

¥

)

Mar-07
Jun-07
Sep-07
Dec-07
Mar-08

Sample Date

Jun-08
Sep-08
Dec-08

Mar-09

Jun-09
Sep-09
Dec-09
Mar-10

Jun-10

Aug-10
Nov-10

Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.
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NTU

>10
>10
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Sample No.

MJ2501
MJ27ES
MJ2AGO
MJ2BH7
MJ4715
184260
05504299
104240
244293
394193
494105
134232
234064
384532
504157
8394090
90906511
1009065-15

Matrix

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Sample Date

14-Oct-03
11-Nov-03
03-Feb-04
6-Apr-04
16-Aug-04
5-May-05
13-Dec-05
7-Mar-06
13-Jun-06
26-Sep-06
4-Dec-06
29-Mar-07
4-Jun-07
17-Sep-07
12-Dec-07
20-Sep-08
17-Sep-09
15-Sep-10

Analyte

CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM

Well RA-MW-17A

6.8 UG/L
5.7 UG/L
10.2 UG/IL
26 UG/IL
5 UG/L
0.92 UG/L
76 UG/L
8.6 UG/L
5.7 UG/L
4.0 UGI/L
5.0 UGIL
5.0 UG/L
4.9 UGIL
4.2 UG/L
7.5 UG/L
42 UG/L
39 UG/L
3.31 UG/L

Qualifier Station Location
RA-MW-17A
RA-MW-17A
RA-MW-17A
RA-MW-17A
RA-MW-17A
RA-MW-17A
RA-MW-17A
RA-MW-17A
RA-MW-17A
RA-MW-17A

U RA-MW-17A

RA-MW-17A
RA-MW-17A
RA-MW-17A
RA-MW-17A
RA-MW-17A
RA-MW-17A
RA-MW-17A

cec @@

Notes

Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total

Chromium Concentration (ug/L)

Well RA-MW-17A

2333333838885 888888gs8z2s
3388339 5315339 333 3335522323
Sample Date

10f1
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Well RA-MW-16A
Sample No.  Matrix Sample Date Analyte Conc. Units  Qualifier  Station Location Notes NTU
MJ2502 Water 14-Oct-03 CHROMIUM 49 UG/L BJ RA-MW-16A Total <10
MJ27E0  ~ Water 10-Nov-03 CHROMIUM 47 UG/L BJ RA-MW-16A Total <10
MJ2AG5 Water 04-Feb-04 CHROMIUM 9.2 UG/IL J RA-MW-16A Total 1
MJ2BG8 Water 5-Apr-04 CHROMIUM 2 UG/L J RA-MW-16A Total 1
MJ4716 Water 16-Aug-04 CHROMIUM 35 UG/L J RA-MW-16A Total 2
184257 Water 5-May-05 CHROMIUM rard UG/L RA-MW-16A Total 8.5
05504293 Water 13-Dec-05 CHROMIUM 41 UG/IL RA-MW-16A Total 12
104238 Water 7-Mar-06 CHROMIUM 3.7 UG/L RA-MW-16A Total ;5
244304 Water 12-Jun-06 CHROMIUM 28 UG/IL RA-MW-16A Total 1
394189 Water 25-Sep-06 CHROMIUM 1z UG/L RA-MW-16A Total 1
494087 Water 2-Dec-06 CHROMIUM 5 UG/L u RA-MW-16A Total 0.1
134236 Water 29-Mar-07 CHROMIUM 29 UG/L RA-MW-16A Total 1.7
234085 Water 6-Jun-07 CHROMIUM 26 UG/L RA-MW-16A Total 1
384538 Water 18-Sep-07 CHROMIUM 23 UGIL RA-MW-16A Total 0.7
8394088 Water 20-Sep-08 CHROMIUM 1 UG/L RA-MW-16A Total 13
90906509 Water 16-Sep-09 CHROMIUM 0.83 UGL RA-MW-16A Total 0.48
1009065-17  Water 16-Sep-10 CHROMIUM 1.09 UG/L RA-MW-16A Total <10

Well RA-MW-16A

Chromium Concentration (ug/L)

IRt RN )
Sample Date
10-0023 10f1
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Well RA-MW-16B

Sample No. Matrix Sample Date Analyte Conc. Units Qualifier Station Location Notes NTU
MJ2503 Water 14-Oct-03 CHROMIUM 7.6 UG/L BJ RA-MW-16B Total <10
MJ27E1 Water 10-Nov-03 CHROMIUM 25 UG/L BJ RA-MW-16B Total <10
MJ2AG6 Water 04-Feb-04 CHROMIUM 57.4 UG/L BJ RA-MW-16B Total 1
MJ2BHO Water 5-Apr-04 CHROMIUM 1 UG/L J RA-MW-16B Dissolved 0
MJ4717 Water 16-Aug-04 CHROMIUM 2.8 UG/L J RA-MW-16B Total 36
184256 Water 5-May-05 CHROMIUM 225 UG/L RA-MW-16B Total 5.7
05504291 Water 13-Dec-05 CHROMIUM 6.1 UG/L RA-MW-16B Dissolved 39
104239 Water 7-Mar-06 CHROMIUM 3 UG/L RA-MW-16B Total 0
244305 Water 12-Jun-06 CHROMIUM 32 UG/L RA-MW-16B Total 0.3
394187 Water 25-Sep-06 CHROMIUM 13 UG/L RA-MW-16B Dissolved 07
494089 Water 2-Dec-06 CHROMIUM 18 UG/L RA-MW-16B Dissolved 0.2
134238 Water 29-Mar-07 CHROMIUM 79 UG/L RA-MW-16B Dissolved 37
234087 Water 6-Jun-07 CHROMIUM 1.4 UG/L RA-MW-16B Dissolved 0.3
384540 Water 18-Sep-07 CHROMIUM 1.4 UG/L RA-MW-16B Dissolved 30
8394089 Water 20-Sep-08 CHROMIUM 19.2 UG/L RA-MW-16B Total 0.3
90906510 Water 16-Sep-09 CHROMIUM 0.5 UG/L (V] RA-MW-16B Total 0.9
1009065-18  Water 16-Sep-10 CHROMIUM 0.5 UG/L U RA-MW-16B Total <10

Well RA-MW-16B

250

200
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50

Chromium Concentration (ug/L)
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0S<°5388=388=388=388=388=388=3232
Sample Date
Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.
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Sample No.

MJ2506
MJ27E8
MJ2AG7
MJ2BH1
MJ4722
184248
05504290
104251
244290
394192
494090
134241
234068
384541
504153
8394093
90906514
1009065-19

Well RA-MW-15A

Matrix Sample Date Analyte Conc. Units Qualifier  Station Location Notes
Water 15-Oct-03 CHROMIUM <+ UGI/L u RA-MW-15A Total
Water 11-Nov-03 CHROMIUM 1.5 UG/L BJ RA-MW-15A Total
Water 04-Feb-04 CHROMIUM T2 UG/L J RA-MW-15A Total
Water 5-Apr-04 CHROMIUM 1.8 UG/L J RA-MW-15A Total
Water 17-Aug-04 CHROMIUM 15 UG/L = RA-MW-15A Total
Water 4-May-05 CHROMIUM 47 UG/L RA-MW-15A Total
Water 13-Dec-05 CHROMIUM 37 UG/L RA-MW-15A Total
Water 7-Mar-06 CHROMIUM 53 UGI/L RA-MW-15A Total
Water 12-Jun-06 CHROMIUM 46 UG/L RA-MW-15A Total
Water 25-Sep-06 CHROMIUM 27 UG/L RA-MW-15A Total
Water 2-Dec-06 CHROMIUM 5.0 UGIL U RA-MW-15A Total
Water 29-Mar-07 CHROMIUM 3T UG/L RA-MW-15A Total
Water 4-Jun-07 CHROMIUM 4.0 UG/L RA-MW-15A Total
Water 17-Sep-07 CHROMIUM 3.1 UG/L RA-MW-15A Total
Water 12-Dec-07 CHROMIUM 3.9 UG/L RA-MW-15A Total
Water 21-Sep-08 CHROMIUM 24 UG/L RA-MW-15A Total
Water 1 7-Sep-09 CHROMIUM 2.62 UG/L RA-MW-15A Total
Water 16-Sep-10 CHROMIUM 2.82 UG/L RA-MW-15A Total
Well RA-MW-15A

Chromium Concentration (ug/L)

®
<
h3]
o
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ii3

Sep-04
Dec-04
Mar-05
Jun-05
Sep-05

Dec-05

Mar-06

Sample Date

Mar-08

Jun-08
Sep-08
Dec-08

Mar-09

Jun-09
Sep-09
Dec-09

Mar-10

Jun-10
Aug-10
Nov-10

10f1

<10

1.32
<10
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Well RA-MW-15B

Sample No. Matrix Sample Date Analyte Conc. Units Qualifier Station Location Notes NTU

MJ2507 Water 15-Oct-03 CHROMIUM 35.8 UG/L RA-MW-15B Total <10
MJ27E9 Water 11-Nov-03 CHROMIUM 3.2 UG/L BJ RA-MW-15B Total <10
MJ2AG8 Water 04-Feb-04 CHROMIUM 136 UG/L RA-MW-15B Total 2
MJ2BH2 Water 5-Apr-04 CHROMIUM 55 UG/L J RA-MW-15B Total 0
MJ4723 Water 17-Aug-04 CHROMIUM 22 UG/L J RA-MW-15B Total 1
184249 Water 4-May-05 CHROMIUM 190 UG/L RA-MW-15B Total 9.7
05504288 Water 13-Dec-05 CHROMIUM 113 UG/L RA-MW-15B Total 3.5
104252 Water 8-Mar-06 CHROMIUM 8.7 UG/L RA-MW-15B Dissolved 5
244292 Water 12-Jun-06 CHROMIUM 5 UG/L u RA-MW-15B Dissolved 4
394190 Water 25-Sep-06 CHROMIUM 2.8 UG/L RA-MW-15B Dissolved &
494092 Water 2-Dec-06 CHROMIUM 16 UG/L RA-MW-15B Dissolved 7
134243 Water 29-Mar-07 CHROMIUM 9.2 UG/L RA-MW-15B Dissolved 24
234069 Water 4-Jun-07 CHROMIUM 24 UG/L RA-MW-15B Dissolved 34
384543 Water 17-Sep-07 CHROMIUM 2.8 UG/L RA-MW-15B Dissolved 26
504155 Water 12-Dec-07 CHROMIUM 44 UG/L RA-MW-15B Dissolved 45
8394094 Water 21-Sep-08 CHROMIUM 2.7 UG/L RA-MW-15B Dissolved 13
90906515 Water 17-Sep-09 CHROMIUM 1.13 UG/L RA-MW-15B Dissolved 0.32
1009065-21 Water 16-Sep-10 CHROMIUM 2.02 UG/L RA-MW-15B Dissolved <10
Well RA-MW-15B

Chromium Concentration (ug/L)

Triiiiiieiiiiiieiiiiiiieiiiics
63INZEESF22338333382322332x2332%
Sample Date
Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.
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Sample No.

MJ2AG9
MJ2BKO
MJ4737
184247
05504297
104236
244308
394204
494082
134251
234089
384552
504144
8394098
90906520
1009065-20

Well B87-8
Matrix Sample Date Analyte Conc. Units  Qualifier Station Location Notes
Water 04-Feb-04 CHROMIUM 18.2 UG/L B87-8 Total
Water 7-Apr-04 CHROMIUM 241 UG/L B87-8 Total
Water 18-Aug-04 CHROMIUM 8.5 UG/L J B87-8 Dissolved
Water 4-May-05 CHROMIUM 18.8 UG/L B87-8 Total
Water 13-Dec-05 CHROMIUM 31 UG/L B87-8 Total
Water 6-Mar-06 CHROMIUM 50 UG/L B87-8 Total
Water 14-Jun-06 CHROMIUM 218 UG/L B87-8 Total
Water 27-Sep-06 CHROMIUM 13.4 UG/L B87-8 Dissolved
Water 2-Dec-06 CHROMIUM 31 UG/L B87-8 Total
Water 30-Mar-07 CHROMIUM 7.8 UG/L B87-8 Dissolved
Water 6-Jun-07 CHROMIUM 9.2 UG/L B87-8 Dissolved
Water 18-Sep-07 CHROMIUM 53.3 UG/L B87-8 Dissolved
Water 11-Dec-07 CHROMIUM 56.9 UG/L B87-8 Dissolved
Water 21-Sep-08 CHROMIUM 119 UG/L B87-8 Dissolved
Water 16-Sep-09 CHROMIUM 40.5 UG/L B87-8 Dissolved
Water 15-Sep-10 CHROMIUM 27 UG/L B87-8 Dissolved
Well B87-8

Chromium Concentration (ug/L)

s 3338388 $8§8$'585$88
SRR RR NSRS RIS
Sample Date

Dec-08

Mar-09

Jun-09

Sep-09

Dec-09

Mar-10

Jun-10
Sep-10

Note: Where a dissolved concentration is used, the NTU value listed is the pre-filtering value.
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NTU

2
8
36
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0.9
2.1
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6.60
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Well B85-3

Sample No. Matrix  Sample Date Analyte Conc. Units Qualifier  Station Location  Notes NTU

MJ2AHO Water 05-Feb-04 CHROMIUM 5 UG/L J B85-3 Total 1
MJ2BJ6 Water 7-Apr-04 CHROMIUM 14 UG/L ) B85-3 Total S
MJ4732 Water 18-Aug-04 CHROMIUM 10 UG/L U B85-3 Total 0
184232 Water 3-May-05 CHROMIUM 1.1 UG/L B85-3 Total 2.8
05504298 Water 13-Dec-05 CHROMIUM 6.3 UG/L B85-3 Total 8.1
104235 Water 6-Mar-06 CHROMIUM 4.9 UG/L B85-3 Total 7
244311 Water 14-Jun-06 CHROMIUM 54 UG/L B85-3 Total 6
394197 Water 26-Sep-06 CHROMIUM 0.9 UGI/L B85-3 Total 1
494094 Water 3-Dec-06 CHROMIUM & UG/L V) B85-3 Total 7
134266 Water 1-Apr-07 CHROMIUM 25 UGI/L B85-3 Total 5.1
234092 Water 6-Jun-07 CHROMIUM 3.6 UG/L B85-3 Total 4
384551 Water 18-Sep-07 CHROMIUM 53 UG/L B85-3 Total 9.0
504141 Water 10-Dec-07 CHROMIUM 4.5 UG/L B85-3 Total 77
8394092 Water 21-Sep-08 CHROMIUM 3.5 UG/L B85-3 Total 7.3
90906513 Water 16-Sep-09 CHROMIUM 173 UG/L B85-3 Total 2.34
1009065-10  Water 14-Sep-10 CHROMIUM 0.5 UG/L U B85-3 Total 0.55
Well B85-3
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Sample Date
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Sample No.

MJ2AH1
MJ2BJ7
MJ4734
184234

05504311
104234
244304
394200
494085
134267
234093
384549
504152
8394091

90906521

1009065-12

Well W92-16A
Matrix Sample Date Analyte Conc Units Qualifier Station Location Notes
Water 05-Feb-04 CHROMIUM 42 UG/L J W92-16A Total
Water 7-Apr-04 CHROMIUM 0.95 UGI/L U W92-16A Total
Water 18-Aug-04 CHROMIUM 6.3 UG/L J W92-16A Total
Water 3-May-05 CHROMIUM 0.7 UG/L W92-16A Total
Water 14-Dec-05 CHROMIUM 0.5 UG/L U W92-16A Total
Water 6-Mar-06 CHROMIUM 0.5 UG/L U W92-16A Total
Water 14-Jun-06 CHROMIUM 1.1 UGI/L W92-16A Total
Water 26-Sep-06 CHROMIUM 2.1 UG/L W92-16A Total
Water 2-Dec-06 CHROMIUM 5 UG/L U W92-16A Total
Water 1-Apr-07 CHROMIUM 0.56 UGI/L W92-16A Total
Water 6-Jun-07 CHROMIUM 0.94 UG/L W92-16A Total
Water 18-Sep-07 CHROMIUM 0.66 UG/L W92-16A Total
Water 11-Dec-07 CHROMIUM 0.5 UG/L U W92-16A Total
Water 22-Sep-08 CHROMIUM 0.55 UG/L W92-16A Total
Water 16-Sep-09 CHROMIUM 0.5 UGI/L U W92-16A Total
Water 15-Sep-10 CHROMIUM 0.5 UG/L U W92-16A Total

Well W92-16A

Chromium Concentration (ug/L)

SR ELR GBS s AR L Lo LR LB L
5335533585388 855388558:83388538
Sample Date

10f1

NTU
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Well W92-16B

Sample No. Matrix Sample Date Analyte Conc. Units Qualifier Station Location  Notes NTU

MJ2AH3 Water 05-Feb-04 CHROMIUM 26 UG/L J W92-16B Total v
MJ2BJ8 Water 7-Apr-04 CHROMIUM 1.3 UG/L U W92-16B Total 2
MJ4735 Water 18-Aug-04 CHROMIUM 0.79 UG/L J W92-16B Total <10
184233 Water 3-May-05 CHROMIUM 0.68 UG/L W92-16B Total 3.9
05504312 Water 14-Dec-05 CHROMIUM 3.9 UG/L W92-16B Total 5.1
104233 Water 6-Mar-06 CHROMIUM 1 UG/L W92-16B Total 8.7
244305 Water 14-Jun-06 CHROMIUM 3.7 UG/L W92-16B Total 7
394201 Water 26-Sep-06 CHROMIUM 16 UG/L W92-16B Total 0.7
494086 Water 2-Dec-06 CHROMIUM 5 UG/L U W92-16B Total 1
134268 Water 1-Apr-07 CHROMIUM 14 UG/L W92-16B Total 6.8
234094 Water 6-Jun-07 CHROMIUM 26 UGIL W92-16B Total 0.6
384550 Water 18-Sep-07 CHROMIUM 3.0 UG/L W92-16B Total R
504151 Water 11-Dec-07 CHROMIUM 0.73 UG/L W92-16B Total 22
8394092 Water 22-Sep-08 CHROMIUM 4.2 UG/L W92-16B Total 3.8
90906522 Water 16-Sep-09 CHROMIUM 1.99 UG/L W92-16B Total 0.85
1009065-11  Water 15-Sep-10 CHROMIUM 251 UG/L W92-16B Total 0.55
Well W92-16B

Chromium Concentration (ug/L)

BE it L RA LB R AL ER IR L 0T
§533585338533388838335883338:8¢;3

Sample Date
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Well B854
Sample No. Matrix  Sample Date Analyte Conc. Units  Qualifier Station Location  Notes
MJ2AH4 Water 05-Feb-04 CHROMIUM 37.7 UG/L B85-4 Total
MJ2BK1 Water 7-Apr-04 CHROMIUM 8.1 UG/L J B85-4 Total
MJ4738 Water 18-Aug-04 CHROMIUM T UG/L J B85-4 Total
184246 Water 4-May-05 CHROMIUM 1.1 UG/L B85-4 Total
05504296 Water 13-Dec-05 CHROMIUM 26.8 UG/L B85-4 Total
104237 Water 6-Mar-06 CHROMIUM 518 UG/L B85-4 Total
244310 Water 14-Jun-06 CHROMIUM 0.9 UG/L B85-4 Total
394207 Water 27-Sep-06 CHROMIUM 1.5 UG/L B85-4 Total
494084 Water 2-Dec-06 CHROMIUM 5 UG/L u B85-4 Total
134252 Water 30-Mar-07 CHROMIUM 238 UG/L B85-4 Total
234091 Water 6-Jun-07 CHROMIUM 24 UG/L B85-4 Total
504143 Water 11-Dec-07  CHROMIUM 3.3 UG/L B85-4 Total
8394097 Water 21-Sep-08 = CHROMIUM 1.9 UG/L B85-4 Total
90906517 Water 15-Sep-09 CHROMIUM 1.31 UG/L B85-4 Total
1009065-08  Water 14-Sep-10 CHROMIUM  0.86 UG/L B85-4 Total

Well B85-4

Chromium Concentration (ug/L)

33§§$88$§8§ 355""88‘”8%8‘”8288
2 L <3 & & Sy
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Sample Date
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Well W97-18A

Sample No.  Matrix Sample Date Analyte Conc. Units  Qualifier Station Location Notes NTU
MJ2AH5 Water 05-Feb-04 CHROMIUM 0.56 UG/L J W97-18A Total 14
MJ2BK2 Water 7-Apr-04 CHROMIUM 10 UG/L U W97-18A Total 0
MJ4739 Water 18-Aug-04 CHROMIUM 10 UG/L U W97-18A Total 5
184244 Water 4-May-05 CHROMIUM 0.5 UG/L W97-18A Total 1
05504300 Water 14-Dec-05 CHROMIUM 0.56 UG/L W97-18A Total 4
104256 Water 8-Mar-06 CHROMIUM 0.53 UG/L W97-18A Total 0
244298 Water 13-Jun-06 CHROMIUM 0.6 UG/L W97-18A Total 9
394209 Water 27-Sep-06 CHROMIUM 0.53 UG/L W97-18A Total 6
494080 Water 2-Dec-06 CHROMIUM 5 UG/L U W97-18A Total 1
134269 Water 1-Apr-07 CHROMIUM 0.5 UG/L U W97-18A Total 85
234095 Water 6-Jun-07 CHROMIUM 0.5 UG/L u W97-18A Total 06
384555 Water 18-Sep-07 CHROMIUM 0.5 UG/L u W97-18A Total 7.7
504142 Water 11-Dec-07 CHROMIUM 0.5 UG/L U W97-18A Total 3.1
8394097 Water - 21-Sep-08 CHROMIUM 0.5 UG/L U W97-18A Total 0.9
90906512 Water 16-Sep-09 CHROMIUM 0.5 UG/L u W97-18A Total 0.3
1009065-16  Water 16-Sep-10 CHROMIUM 0.5 UG/L U W97-18A Total <10
Well W97-18A
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Well W97-19A
Sample No.  Matrix Sample Date Analyte Conc. Units  Qualifier Station Location Notes NTU
MJ2AJ0 Water 06-Feb-04 CHROMIUM 22 UG/L 3, W97-19A Total 7
MJ2BK4 Water 8-Apr-04 CHROMIUM 7.9 UG/L J W97-19A Total 2
MJ4749 Water 19-Aug-04 CHROMIUM 54 UG/L J W97-19A Total 8
184242 Water 4-May-05 CHROMIUM 3.7 UGIL W97-19A Total 1.8
05504303 Water 14-Dec-05 CHROMIUM 1.4 UG/L W97-19A Total 0
104259 Water 8-Mar-06 CHROMIUM 12 UG/L W97-19A Total
244296 Water 13-Jun-06 CHROMIUM 1.2 UG/L W97-19A Total 1
394211 Water 27-Sep-06 CHROMIUM 2.1 UG/L W97-19A Total 0.4
494095 Water 3-Dec-06 CHROMIUM 5.0 UG/L U W97-19A Total 1
134239 Water 29-Mar-07 CHROMIUM 2.0 UG/L W97-19A Total B
234077 Water 5-Jun-07 CHROMIUM 22 UG/L W97-19A Total 1.8
384556 Water 19-Sep-07 CHROMIUM 1.4 UG/L W97-19A Total 1.9
504149 Water 11-Dec-07 CHROMIUM 0.94 UG/L W97-19A Total 1
8394084 Water 20-Sep-08 CHROMIUM 1.5 UG/L W97-19A Total 1.9
90906505 Water 14-Sep-09 CHROMIUM 0.92 UG/L W97-19A Total 3.23
1009065-01  Water 14-Sep-10 CHROMIUM 1.39 UG/L W97-19A Total 3.00
Well W97-19A

Chromium Concentration (ug/L)

2T S 388 8 8.8 8.8 8 8 555E32 8RB XIS I SL.2

e AR R s R R R Bl e - & g ep = ¢ & P o

5335553352338 8533885538388853
Sample Date
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Well W97-19B

Sample No.  Matrix Sample Date Analyte Conc. Units  Qualifier Station Location Notes NTU
MJ2AJ1 Water 06-Feb-04 CHROMIUM 125 UG/L J W97-19B Total 0
MJ2BK5 Water 8-Apr-04 CHROMIUM 5.1 UG/L J W97-19B Total 1
MJ4750 Water 19-Aug-04 CHROMIUM 5.1 UG/L J W97-19B Total 3
184243 Water 4-May-05 CHROMIUM 34 UG/L W97-19B Total 1
05504304 Water 14-Dec-05 CHROMIUM 0.5 UG/L u W97-19B Total 0
104260 Water 8-Mar-06 CHROMIUM 1.8 UG/L W97-19B Total 5
244297 Water 13-Jun-06 CHROMIUM 2.7 UG/L W97-19B - Total 0.5
394212 Water 27-Sep-06 CHROMIUM 21 UG/L W97-19B Total 1
494096 Water 3-Dec-06 CHROMIUM 5.0 UG/L V] W97-19B Total 1
134240 Water 29-Mar-07 CHROMIUM 20 UG/L W97-19B Total 6.9
234078 Water 5-Jun-07 CHROMIUM 24 UG/L W97-19B Total 1.9
384557 Water 19-Sep-07 CHROMIUM 2.1 UG/L W97-19B Total 0.2
504150 Water 11-Dec-07 CHROMIUM 20 UG/L W97-19B Total 47
8394085 Water 20-Sep-08 CHROMIUM 1.7 UGIL W97-19B Total 0.2
90906506 Water 14-Sep-09 CHROMIUM 0.5 UG/L u W97-19B Total 0.5
1009065-02 Water 14-Sep-10 CHROMIUM 3.3 UG/L W97-19B Total 0.2
Well W97-19B
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Sample No.

MJ2AJ3
MJ2BL3
MJ4745
184230
05504305
104230
244280
394180
494115
134264
234060
384530
504130
8394086
90906507
1009065-07

Well W99-R5A
Matrix Sample Date Analyte Conc. Units  Qualifier Station Location Notes
Water 07-Feb-04 CHROMIUM 0.41 UG/L J W99-R5A Total
Water 9-Apr-04 CHROMIUM 4.1 UG/L J W99-R5A Total
Water 19-Aug-04 CHROMIUM 10 UG/L U W99-R5A Total
Water 3-May-05 CHROMIUM 0.79 UGI/L W99-R5A Total
Water 14-Dec-05 CHROMIUM 0.5 UG/L u W99-R5A Total
Water 6-Mar-06 CHROMIUM 0.7 UG/L W99-R5A Total
Water 12-Jun-06 CHROMIUM 0.5 UG/L 5P W99-R5A Total
Water 25-Sep-06 CHROMIUM 0.55 UG/L W99-R5A Total
Water 5-Dec-06 CHROMIUM 5 UG/L U W99-R5A Total
Water 31-Mar-07 CHROMIUM 0.5 UG/L U W99-R5A Total
Water 4-Jun-07 CHROMIUM 0.5 UG/L U W99-R5A Total
Water 17-Sep-07 CHROMIUM 0.5 UG/L U W99-R5A Total
Water 10-Dec-07 CHROMIUM 0.5 UG/L ) W99-R5A Total
Water 20-Sep-08 CHROMIUM 0.5 UG/L S W99-R5A Total
Water 15-Sep-09 CHROMIUM 0.5 UG/L U W99-R5A Total
Water 14-Sep-10 CHROMIUM 1.14 UG/L W99-R5A Total
Well W99-R5A

Chromium Concentration (ug/L)
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Well W99-R5B

Sample No.  Matrix Sample Date Analyte Conc. Units  Qualifier Station Location Notes NTU
MJ2AJ5 Water 07-Feb-04 CHROMIUM 7.5 UG/L J WO99-R5B Total 0
MJ2BL4 Water 9-Apr-04 CHROMIUM 9.9 UG/L J W99-R5B Total 0
MJ4746 Water 19-Aug-04 CHROMIUM 4.8 UG/L J W99-R5B Total 8
184231 Water 3-May-05 CHROMIUM 6.7 UG/L W89-R5B Total 23

05504306 Water 14-Dec-05 CHROMIUM 45 UG/L W99-R5B Total 21
104231 Water 6-Mar-06 CHROMIUM 1.8 UG/L W99-R5B Total 0
244281 Water 12-Jun-06 CHROMIUM 1.4 UG/L WS9-R5B Total 3
394181 Water 25-Sep-06 CHROMIUM 2.5 UG/L W99-R5B Total 1
494116 Water 5-Dec-06 CHROMIUM 5 UG/L u W99-R5B Total 1
134265 Water 31-Mar-07 CHROMIUM 1.9 UG/L W99-R5B Total 10
234061 Water 4-Jun-07 CHROMIUM 24 UG/L W99-R5B Total 0.7
384531 Water 17-Sep-07 CHROMIUM 23 UG/L W99-R5B Total 1.6
504130 Water 10-Dec-07 CHROMIUM 1.7 UG/L W99-R5B Total 2

8394087 Water 20-Sep-08 CHROMIUM 1.6 UG/L W99-R5B Total 0.8

90906508 Water 15-Sep-09 CHROMIUM 1.73 UG/L W99-R5B Total 0.24

1009065-06  Water 14-Sep-10 CHROMIUM 13 UGIL W99-R5B Total 0.20

Well W99-R5B

Chromium Concentration (ug/L)

3'3.33.'3838888 SNNl\s meg;gm 9.95-’
Pl i it aigiiiiiiiiiiig
Sample Date
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Sample No.

MJ2AJ6
MJ2BK8
MJ4743
184237
05504309
104261
244282
394185
494098
134261
234074
384547
504146
8394082
90906503
1009065-13

Well W98-21A

Matrix Sample Date Analyte Conc. Units  Qualifier Station Location Notes
Water 09-Feb-04 CHROMIUM 1.7 UG/L J W98-21A Total
Water 8-Apr-04 CHROMIUM 71 UG/L J W98-21A Total
Water 19-Aug-04 CHROMIUM 4.9 UG/L J W98-21A Total
Water 4-May-05 CHROMIUM 21 UG/L W98-21A Total
Water 14-Dec-05 CHROMIUM 2.8 UGI/L W98-21A Total
Water 8-Mar-06 CHROMIUM 1.9 UG/L W98-21A Total
Water 12-Jun-06 CHROMIUM 1.2 UG/L W98-21A Total
Water 25-Sep-06 CHROMIUM 25 UG/L W98-21A Total
Water 3-Dec-06 CHROMIUM 5 UGI/L U W98-21A Total
Water 31-Mar-07 CHROMIUM 147 UG/L W98-21A Total
Water 5-Jun-07 CHROMIUM 1.9 UG/L W98-21A Total
Water 18-Sep-07 CHROMIUM 1.6 UG/L W98-21A Total
Water 11-Dec-07 CHROMIUM 1.3 UGI/L W98-21A Total
Water 20-Sep-08 CHROMIUM 26 UG/L W98-21A Total
Water 15-Sep-09 CHROMIUM 2.11 UG/L W98-21A Total
Water 15-Sep-10 CHROMIUM 243 UG/L W98-21A Total
Well W98-21A

Chromium Concentration (ug/L)

3
:

Apr-04
Jul-04
Oct-04
Jan-05

Apr-05

Jul-05
Oct-05
Jan-06
Apr-06

Jul-06

Sep-06
Dec-06

(7]
5 Mar-07
h=A
)
o
g
o

Mar-08

Jun-08

Sep-08

Dec-08

Mar-09
Jun-09
Sep-09

Dec-09

Mar-10

Jun-10
Sep-10

10f1

NTU

No Data

1.3
0.1

0.3
0.2
0.1
0.2
0.9
0.2
26
0.1
0.72
0.15
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Well W98-21B

Sample No.  Matrix Sample Date Analyte Conc. Units  Qualifier Station Location Notes NTU
MJ2AJ7 Water 09-Feb-04 CHROMIUM 36 UG/L J W98-21B Total No Data
MJ2BK9 Water 8-Apr-04 CHROMIUM 6.6 UG/L J W98-21B Total 0
MJ4744 Water 19-Aug-04 CHROMIUM 46 UG/L J W98-21B Total 5
184238 Water 4-May-05 CHROMIUM 2.7 UGIL W98-21B Total 0.5

05504310 Water 14-Dec-05 CHROMIUM 32 UG/L W98-21B Total 0
104262 Water 8-Mar-06 CHROMIUM 22 UG/L W98-21B Total 0
244283 Water 12-Jun-06 CHROMIUM 1.2 UGIL W98-21B Total 0.3
394186 Water 25-Sep-06 CHROMIUM 22 UGIL W98-21B Total 0.1
494099 Water 3-Dec-06 CHROMIUM 5 UG/L U W98-21B Total 0.2
134262 Water 31-Mar-07 CHROMIUM 1.5 UG/L W98-21B Total 0.1
234075 Water 5-Jun-07 CHROMIUM 2.2 UG/L W98-21B Total 0.2
384548 Water 18-Sep-07 CHROMIUM 1.6 UGIL W98-21B Total 0.2
504147 Water 11-Dec-07 CHROMIUM 1.1 UG/L W98-21B Total 17

8394083 Water 20-Sep-08 CHROMIUM 22 UG/L Wgg-21B Total 04

90906504 Water 15-Sep-09 CHROMIUM 2.28 UG/L W98-21B Total 0.76

1009065-14  Water 15-Sep-10 CHROMIUM 247 UG/L W98-21B Total 0.45

Well We8-21B

Chromium Concentration (ug/L)

T 338888888885 5558888332382¢2¢2e2
U & 35 = : & s > T 3
SRR RN R R RN
Sample Date
R Lt 6 December 2010
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Sample No.

MJ2AJ8
MJ2BLO
MJ4747
184235
244284
394182
494113
134245
234072
384545
504132
8394083
90906501
1009065-03

B Bl BN BN B B R D BN B B B BE B e
Well W85-6A
Matrix Sample Date Analyte Conc. Units  Qualifier Station Location Notes
Water 09-Feb-04 CHROMIUM 14 UG/L J W85-6A Total
Water 8-Apr-04 CHROMIUM 14.3 UG/L W85-6A Total
Water 19-Aug-04 CHROMIUM 9.1 UG/L J W85-6A Total
Water 4-May-05 CHROMIUM 29 UG/L W85-6A Total
Water 12-Jun-06 CHROMIUM 22 UG/L WB85-6A Total
Water 25-Sep-06 CHROMIUM 4.1 UG/L W85-6A Total
Water 5-Dec-06 CHROMIUM 5 UG/L U W85-6A Total
Water 30-Mar-07 CHROMIUM 34 UG/L W85-6A Total
Water 5-Jun-07 CHROMIUM 32 UG/L W85-6A Total
Water 18-Sep-07 CHROMIUM 4.1 UG/L W85-6A Total
Water 10-Dec-07 CHROMIUM 21 UG/L W85-6A Total
Water 20-Sep-08 CHROMIUM 29 UG/L WB85-6A Total
Water 15-Sep-09 CHROMIUM 1.53 UG/L W85-6A Total
Water 15-Sep-10 CHROMIUM 3.06 UG/L W85-6A Total
Well W85-6A

Chromium Concentration (ug/L)

g 3

Jul-04
-04
Jan-05

Apr-05

Jul-05

Oct-05
Jan-06

Jul-06
Sep-06
Dec-06

Apr-06

@ Jun-07

S Mar.07
D Sep-07

Dec-07

Mar-08

Jun-08
Sep-08
Dec-08

Mar-09
Jun-09
Sep-09

Dec-09

Mar-10

Jun-10

Sep-10

10f1

NTU

No Data

0
<10
1
0.7
0.1
2
0.5
0.2
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Well Wg5-6B

Sample No.  Matrix Sample Date Analyte Conc. Units  Qualifier Station Location Notes NTU
MJ2AJ9 Water 09-Feb-04 CHROMIUM 12.9 UG/L W85-6B Total No Data
MJ2BL1 Water 8-Apr-04 CHROMIUM 4.7 UG/L J W85-6B Total 0
MJ4748 Water 19-Aug-04 CHROMIUM 5.6 UG/L J W85-6B Total 5
184236 Water 4-May-05 CHROMIUM 29 UG/L W85-6B Total 1
244286 Water 12-Jun-06 CHROMIUM 4.8 UG/L W85-6B Total 49
394183 Water 25-Sep-06 CHROMIUM 3.8 UG/L W85-6B Total 14
494114 Water 5-Dec-06 CHROMIUM 5 UGL e W85-6B Total 9
134246 Water 30-Mar-07 CHROMIUM 29 UG/L W85-6B Total 46
234073 Water 5-Jun-07 CHROMIUM 20 UG/L W85-6B Total 1.8
384546 Water 18-Sep-07 CHROMIUM 26 UG/L W85-6B Total 1.3
504133 Water 10-Dec-07 CHROMIUM 2 UG/L W85-6B Total 0.3
8394081 Water 20-Sep-08 CHROMIUM 36 UG/L W85-6B Total 0.2

90906502 Water 15-Sep-09 CHROMIUM 2.69 UG/L W85-6B Total 0.35

1009065-05  Water 14-Sep-10 CHROMIUM 2.65 UG/L W85-6B Total 0.30

Well W85-6B

20

15

10

Chromium Concentration (ug/L)

3333888888888 55888888882¢e°
=4 (=4 =5 = e = i
iE3fes3fEsigiaigiaigisigiais
Sample Date
10-0023 10f1 6 December 2010
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Manchester Environmental Laboratory
7411 Beach Drive E, Port Orchard, Washington 98366

CaseN arrative
October 7,2010
Project: . Metals Frontier Hardchrome
Work Order: | 1009065

Project

Manager: . Barrett, Guy

By: Dean Momohara
. ' o
Summary

The laboratory followed EPA 200.8 for the preparation and analyeis of trace mefals.

Al analyses requested were evaluated by estabhshed regulatory quahty assurance

guidelines.

Sample Information
The samples were received at the Manchester Laboratory on 9/21/2010. The samples 4
were received in good condition and were properly preserved. Twenty four samples were

received and assigned laboratory identification numbers 1009065 01 to 1009065-03 and
1009065-05 to 1009065 25 :

Holding Times

The laboratory performed all analyses within their hold times.

" Calibration

The instruments were cahbrated followmg the appropriate methods All 1mt1a1 cahbratlon
verification checks were within the acceptance limits.

All continuing calibration verification checks were within the acceptance limits except
for dissolved silver. The continuing calibration verification check for sample 1009065-25

+ for dissolved silver failed low. The result was qualified as an estimate.




The initial calibration blank check was within the acceptance limits.
All continuing calibration blank checks were w1thm the acceptance limits except for
nickel and arsenic. The results for samples 1009065-11 and 1009065-16 for nickel,

* samples 1009065-11 to 1009065-16 and 1009065-19 to 1009065-22 for arsenic were
qualified as estimates. '
All standard residuals were within acceptance limits. All r-values were within acceptance
limits. The instruments were calibrated with NIST traceable standards and verified to be
in calibration with a second source NIST traceable standard.
Method Blanks
All method blanks were within the acceptance limits except for the blanks associated
with selenium and arsenic. The results for sample 1009065-10 for selenium, samples -
1009065-11, 1009065-12, 1009065-16, 1009065-17, 1009065-19, 1009065-20 and
1009065-24 for arsenic were qualified as estimates.

Laboratory Control Samples

- All laboratory control sample recoveries were within the acceptance limits.

Replicates -
All associated duplicate relative percent differences of samples with concentrations
greater than 5 times the reporting limit were within the acceptance limits.

" Matrix Spikes

All matrix spike (MS) recoveries were within the acceptance hm1ts except for zinc and.
dissolved silver.

Both MS/MSD recoveries for sample 1009065-10 for zinc and sample 1009065-22 for

dissolved silver were outside of the acceptance limits due to matrix interference. The
source samples were qualified as estimates

Internal Standards

All internal standard recoveries were within the acceptance limits.
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Other Quality Assurance Measures and Issues

The reporting limits for dissolved and total selenium for sample 1009065-25 were ralsed
due to matrix interference.

U - | The analyte was not detected at or above the reported result.

J R The anaiyte was positively identiﬁod. The associated numerical result is
an estimate. S

ulr - The analyte was not detected at or above thé reported estimated resulf. '
bold - The analyte was present in the sample (Visual A1d to locate detected

compounds on report sheet.)

- Please call Deans Momohara at (360) 871-8808 to further discuss this project.

cc: Project File



Final Analysis Report for

Silver

Washington State Department of Ecology
Manchester Environmental Laboratory

‘Project Name: Frontier Hardchrome
Work Order: 1009065
Project Officer: Barrett, Guy

Date Collected: 09/13/2010
Date Analyzed: 10/04/2010

Analyte: Silver
Method: EPA200.8
Matrix: Water

Units: ug/L

Sample # Sample ID Result Qualifier RL MDL Collected Analyzed BatchID

1009065-01 W97-19A i 0.10 U 0.10 0.02 09/13/10 10/04/10 B101278

1009065-02 . W97-198 0.10 ) 0.10 . 0.02 09/13/10 10/04/10 B101278

1009065-03 W85-6A '0.10 v 0.10 0.02 09/14/10 10/04/10 . B10I1278

1009065-05 wsg5-6B 0.10 U 0.10 0.02 09/14/10 10/04/10 B101278
1009065-06 W99-R5B 0.10 U 0.10 0.02 09/14/10 10/04/10 B101278
1009065-07 W99-R5A 0.10 U 0.10 0.02 09/14/10 10/04/10 . B101278
1009065-08 B85-4 0.10 U 0.10 0.02 09/14/10 10/04/10 B101278
1009065-09 QA-2 , 0.10 U 0.10 0.02 09/14/10 4 10/04/10 B101278
1009065-10 B85-3 0.10 V) 0.10 0.02 09/14/10 10/04/10 B10i278
QC-Results for Batch ID: B101278 '
Method Blank  Sample ID Réesult Qualifer RL Analyzed

B10i278-BLK1 . Blank 0.10 U ‘ 0.10 10/04/ 10_

_ Spike . Source’  Source %Rec RPD

Sample # QC Sample Result Level Sample - Result  %Rec Limits RPD Limit
B101278-BS1 LCS 19.8 20 99 85-115 -
B101278-MS1 Matrix Spike 18.5 20 1009065-10 010 U - 92 75-125

B101278-MSD1  Matrix Spike Dup 18.6 20 1009065-10 0.10 U 93 75-125 0.6 20
Authorized by: B M\ Release Date: (€3] g”bo Lt Page 1 0f 36

10/20/2010




Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Silver
Project Name: Frontier Hardchrome ) Date Collected: 09/15/2010 » Analyte: Silver
Work Order: 1009065 ) Date Analyzed: 10/04/2010 Method: EPA200.8
Project Officer: Barrett, Guy Matrix: Water
. Units: .ug/L
Sample # Sample ID Result Qualifier RL " MDL Collected Analyzed Batch ID
1009065-11 - WB92-16B . - 0,10 U 0.10 0.02 09/15/10 ' 10/04/10 © B10I279
1009065-12 " W92-16A )  0.10 u 0.10 0.02 09/15/10 10/04/10 B10I279
1009065-13 Wos-21A : 0.10 U 0.10 0.02 09/15/10 10/04/10 B101279
1009065-14 wW98-218 0.10 ) 0.10. 0.02 09/15/10 10/04/10 B101279
1009065-15 RA-MW-17A- 010 U 0.10 0.02 09/15/10 10/04/10 B101279
1009065-16 W§7-18A 0.10 U 0.10 . 0.02 09/16/10 10/04/10 B101279
1009065-17 © RA-MW-16A " 010 U 0.10 002  09/16/10 10/04/10  B10I279
1009065-18 RA-MW-16B - = . 0.10 U 0.10 0.02 . 09/16/10 10/04/10 B101279
1009065-19 RA-MW-15A ' 0.10 U 0.10 0.02 09/16/10 10/04/10 B101279
1009065-20 B87-8 ' 0.10 U 0.10 0.02 09/15/10 - 10/04/10 -~ B101279
1009065-21 RA-MW-15B ‘ . 0.10 u 0.10 0.02: 09/16/10 ' 1_0/04/10 B10I279
1009065-22 QA3 ‘ . 010 U 0.10 002  09/16/10 10/04/10  B101279
1 1003065-23 RA-MW-12C 0.10 u 0,10 0.02 09/16/10 10/04/10 B10i279
1009065-24 RA-MW-12B . 0.10 U 010 - 0.02 09/16/10 10/04/10 B10I1279
1009065-25 RA-MW-12A 010 .U 0.10 - 0.02 09/16/10 10/04/10 B101279
QC Results for Batch ID: B101279 ' '
Method Blank - Sample ID ' Result Qualifer RL- ' ’ ) Analyzed
B10I279-BLK1  Blank 0.10 U 010 _ ’ 10/04/10
" Spike Source Source . %Rec ~ RPD
Sample # QC Sample - ‘Result Level - Sample Result  %Rec Limits - Rpp Limit
B8101279-BS1 . LCS ' ’ 19.8 20 L 99 85-115 ’
{B101279-MS1 Matrix Spike . 18.4 20 . 1009065-22 0.10 U 92 75-125
]B101279-MSD1  Matrix Spike Dup : 18.3 20 1009065-22 0.10 U 92 75-125 0.5 20
. ’ . '
| Authorized by: b}/\ ' . Release Date: \e\wl\» ' Page 2 of 36
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Washingt'on. State Department of Ecology

Final Analysis Report for
Silver, Dissolved

Manchester Environmental Laboratory

Project Name: Frontier Hardchrome
Work Order: 1009065
Project Officer: Barrett, Guy

Date Collected: 09/15/2010
Date Analyzed: 09/24/2010

Analyte: Silver
Method: EPA200.8
Matrix: Water

Units: ug/L
Sample # Sample ID Result Qualifier RL.~ MDL Collected Analyzed Batch ID
1009065-20 . B87-8 0.020 ) 0.020 0.002 09/15/10 09/24/10 B101219
1009065-21 RA-MW-15B 0.020 U 0.020 0.002 09/16/10 09/24/10 B10I219 .
1009065-22 QA-3 0.020 uj .0.020 0.002 09/16/10 09/24/10 B10I219
1009065-25 RA-MW-12A © 6.32 J 200 - 0.153 09/16/10 09/24/10 B101219
QC Results for Batch ID: B101219 '
Method Blank . Sample ID Result Qualifer RL __Analyzed
B101219-BLK1 Blank 0.020 U 0.020 09/24/10
o Spike  Source Source %Rec RPD

Sample # QC Sample Result  level Sample . Result %Rec Limits RPD Limit
B101219-B51 s 0.049 ©0.05 97 85-115
B101219-MS1 Matrix Spike 0.020 VU 0.05 1009065-22 0.020 U 35 75-125 _
B10i219-MSD1  Matrix Spike Dup 0.022 0.05 1009065-22 0.020 U a4 75-125 23 20

| Authorized by: D E - Release Date: \3[ 0l Page 3 of 36
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Washington State Department of Ecology
Manchester Environmental Laboratory
- Final Analysis Report for
Arsenic

Project Name: Frontier Hardchrome Date Collected: 09/13/2010 Analyte: Arsenic

Work Order: 1009065 S Date Analyzed: 10/05/2010 Method: EPA200.8

Project Officer: Barrett, Guy ' ‘Matri: Water

: ' Units: ug/L

Sample # " Sample ID : Result Qualifier - RL ~ °~ MDL Collected Analyzed  BatchID

1009065-01 W97-19A o - 0.49 0.10 0.01 09/13/10 10/05/10 B10i278

1009065-02 . W97-19B _ . 047 0.10 0.01 09/13/10 - 10/05/10 B10i278 -

1009065-03. W85-6A ' 037 0.10 0.01 09/14/10 10/05/10 B10i278

1009065-05 ws8s5-68 ' ; 0.61 010  0.01 09/14/10 10/05/10 B101278

1009065-06 W99-R5B _ 0.48 0.10 0.01 09/14/10 ..  10/05/10 . BlOI278 .
- 1009065-07 W99-R5A 0.33 " 0.10 0.01 09/14/10 10/05/10 B101278 f
11009065-08 - ‘B85-4 ’ 0.25 0.10 0.01 09/14/10 10/05/10 B10i1278 ’ l

1009065-09 QA-2 g ) 0.23 0.10 0.01 09/14/10 10/05/10 B10I278
]1009065-10 ‘B85-3 ’ 1.51 ' 0.10 0.01 09/14/10 }0/05/10 B10I1278. I

QC Results for Batch ID: B101278 _ \

Method Blank  Sample ID R Result Qualifer RL Analyzed

B101278-BLK1 Blank . 0.10 U 0.10 ) . 10/05/10 l

Spike Source ° Source %Rec RPD '

Sample # QC Sample ' Result Level Sample Result  %Rec Limits RPD Limit | I

B101278-BS1 LCS 20.0 ’ 20 100 85-115 ‘
1B10i1278-MS1 Matrix Spike 20.3 20 . 1009065-10 1.51 94 75-125 - ) :

B101278-MSD1  Matrix Spike Dup 203 20 1009065-10 ~1.51 94 75-125 0.05 20 :
1 Authorized by: : DV\ ) . Release Date: - \a ) 1o lb' Page 4 of 36 l
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Arsenic

Project Name: Frontier Hardchrome

Work Order: 1009065
Project Officer: Barrett, Guy

Date Collected: 09/15/2010
Date Analyzed: 10/05/2010

. Analyte: Arsenic

Method: EPA200.8

Matrix: Water

Units: ug/L
Sample # Sample ID Result Qualifier RL MDL Collected ~ Analyzed Batch ID
1009065-11 W92-16$ 0.19 J 0.10 0.01 09/15/10 10/05/10 B10I279
1009065-12 W92-16A ] 0.10 J 0.10 0.01 09/15/10 ' 10/05/10 B101279
1009065-13 ‘W98-21A 0.39 J 0.10 0.01 09/15/10 1b/ 05/10 - B10I1279
1009065-14 - W98-21B 0.44 J 0.10 0.01 09/15/10 10/05/10 B101279
1009065-15 RA-MW-17A 0.38 J 0.10 0.01 09/15/10 - - 10/05/10 BlOI279
1009065-16 W97-18A 0.20 J 0.10 0.01 09/16/10 10/05/10 B10I279
1009065-17 RA-MW-16A 0.10 U 0.10 0.01 09/16/10 10/05/10 B101279
1009065-18 RA-MW-16B 0.60 0.10 0.01 09/16/10 10/05/10 B101279
1009065-19 RA-MW-15A . 0,29 J 0.10 0.01 09/16/10 10/05/10. B101279
1009065-20 B87-8 032 ) 0.10 0.01 09/15/10 10/05/10  B10I279
-}1009065-21 RA-MW-15B 0.38 J 0.10 _0.01 09/16/10 10/05/10 B10I279
1009065-22 QA-3 ‘ 0.46 J 0.10 0.01 . 09/16/10 10/05/10 B10i279
1009065-23 R}\-MW-.‘I.ZC 2,01 010 © . 0.01 _ 09/16/10 10/05/ 10 - B10I279
1009065-24  RA-MW-12B 010 U - 010 001 - 09/16/10 ° 10/05/10  B10I279
1009065-25 RA-MW-12A 4,58 .0.10 0.01 09/16/10 10/05/10 B101279
.QC Results for Batch ID: B101279
Method Blank  Sample ID Result Qualifer RL Analyzed
B101279-BLK1 . Blank 010 U - 0.10- 10/05/10
Spike ' Source Source %Rec RPD
Sample # Qc sample Result Level - Sample Result %Rec  Limits Rpp Limit
8101279-BS1 LCS 19.3 20 . ) 97 '85-115
1B10I1279-MS1 Matrix Spike . 19.8 20 1009065-22 0.465 97 75-125
B101279-MSD1  Matrix Spike-Dup 19.8 . 20 1009065-22 0.465 97 75-125 0.2 20
Authorized by: D\"\ - Release Date: {0 17/0 ) o Page 5 of 36
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Washington State Department of Ecology
‘Manchester Environmental Laboratory
Final Analysis Report for

: _ Arsenic, Dissolved

_ Analyte: Arsenic
Method: EPA200.8
Matrix: Water

Project Name: Frontier Hardchrome
Work Order: 1009065
Project Officer: Barrett, Guy

. Date Collected: 09/15/2010
" Date Analyzed: 09/22/2010

Units: ug/L’

Sample # Sample ID Result Qualifier RL MDL - Collected Analyzed Batch ID

“1009065-20 B87-8 0.51 - 0.10 0.01 09/15/10 09/22/10  B10I194

1009065-21 RA-MW-15B 0.69 0.10 0.01 09/ 16/10 09/22/10 B101194

1009065-22 QA-3 . 0.68 0.10 0.01 09/16/10 09/22/10 B10l194

1009065-25 RA-MW-12A ‘4,89 1.00 0.10 09/16/10 09/22/10 . B10I194

QC Results for Batch ID: B101194

Method Blank  Sample ID Result Qualifer RL Analyzed

B101194-BLK1 Blank 010 U 0.10 09/22/10

Spike Source Source v%Re}c RPD

Sample # QC Sample Result Level Sample Resuit  %Rec Limits RPD Limit
1B8101194-BS1 LCS 19.6 20 ' ' : 98 85-115

B101194-MS1 Matrix Spike 23.9 20 1009065-22 0.679 - 116 75-125

B101194-MSD1  Matrix Spike Dup 23.8 20 1009065-22 0.679 115 75-125 0.6 20
| Authorized byi DV\ Release Date: \O l'LO, {0 Page 6 of 36
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Beryllium

Project Name: Frontier Hardchrome .
Work Order: 1009065 -
Project Officer: Barrett, Guy

Date Collected: 09/13/2010
Date Analyzed: 10/04/2010

A

nalyte: Beryllium

Method: EPA200.8
Matrix: Water

| Authorized by:

B4}

Release Date:

, Units: ug/L
| Sample # Sample ID . Result Qualifier RL MDL Collected Analyzed BatchiD
1009065-01 W97-19A 0.10 u 0.10 0.02 * 09/13/10 10/04/10 B101278
1009065-02 ' W97-198 0.10 U 0.10 0.02 09/13/10- 10/04/10 B101278
1009065-03 W85-6A 0.10 u 0.10 0.02 09/14/10 10/04/10 B10I278
1009065-05 W85-68 0.10 U 0.10 0.02 09/14/10 10/04/10 B10I1278
10_09065-06 " W99-R5B 0.10 U 0.10 0.02 09/14/10 10/04/10 B10i278
-1009065-07 W99-R5A 0.10 u 0.10 - 0.02 09/14/10 10/04/10 B10I278
1009065-08 B85-4 010 U 010  0.02 09/14/10 - 10/04/10 B10i278 .
1009065-09 QA-2 © 0.10 U 0.10 0.02 09/14/10 10/04/10 B10I1278
1009065-10 B85-3 0.10 U 0.10 0.02 09/14/10 10/04/10 B101278
'QC Results for Batch ID: B101278 '
Method Blank  Sample ID Result Qualifer . RL _ Analyzed
B101278-BLK1  Blank 0.10 U 0.10 10/04/10 -
o Spike Source  Source ‘ %Rec RPD
Sample # Qc Sample - Resuft Level Sample Result %Rec Limits RPD Limit
B10I278-BS1 LCS : 204 . 20 L 102 85-115 '
B101278-MS1 Matrix Spike 19.3 20 1009065-10 0.10 U 96 75-125 .
B101278-MSD1 Matr‘ix Spike Dup 19.7 20 1009065-10 0.10 U - 98 .  75-125 2 20

‘\Q IZ"\“’ ‘Page 7 of 36
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Washington State Department of Ecolbgy
Manchester Environmental Laboratory
Final Analysis Report for

‘ Beryllium
Project Name: Frontier Hardchrome Date Collected: 09/15/2010 . Analyte: Beryliium
| Work order: 1009065 Date Analyzed: 10/04/2010 Method: EPA200.8
Project Officer: Barrett, Guy ’ Matrix: Water
. Units: ug/L
Sample #f S’ample'l'D Result Qualifier RL MDL . Collected Analyzed BatchID
1009065-11 W92-16B 0.10 U 0.10 - 0.02 . 09/15/10 10/04/10 B101279
1009065-12 ‘W92-16A 0.10 u 0.10 0.02 09/15/10 10/04/10 B101279
11009065-13 WwWog-21A 0.10 U 0.10 0.02 09/15/10 10/04/10 B101279
1009065-14 wosg-218 0.10 u 0.10 0.02 - 09/15/10 10/04/10 B10I279
1009065-15 RA-MW-17A 0.10 u 0.10 0.02 09/15/10 10/04/10 B10I1279
-} 1009065-16 W97-18A 0.10 U 0.10 0.02 09/16/10 10/04/10  B101279 |
1009065-17 RA-MW-16A 0.10 u 0.10 0.02 09/16/10 10/04/10 B10I279
1009065-18 . i%A-MW-lG_B 0.10 U . 0.10 0.02 09/16/10 10/04/10 B101279
1009065-19 ‘RA-MW-15A 0.10 u 0.10 0.02 09/16/10 10/04/10  B10I1279
] 1009065-20 B87-8 0.10 u 0.10 0.02 09/15/10 . 10/04/10 B101279
1008065-21 RA-MW-158 0.10 u _ 0.10 0.02 09/16/10 10/04/10 B101279
| 1009065-22 QA-3 0.10 U 0.10 0.02 09/16/10 10/04/10 B101279
1009065-23 RA-MW-12C 0.10 V) 0.10 0.02 09/16/10 10/04/10 B101279 -
11009065-24 RA-MW-12B 0.10 U 0.10 0.02 09/16/10 10/04/10 B101279
1009065-25 RA-MW-12A 0.10 u 0.10 0.02 09/16/10 . 10/04/10 B101279
QC Results for Batch ID: B101279 B :
1 Method Blank  Sample ID Result Qualifer RL Analyzed
[B101279-BLK1  Blank 0.10 U 010 10/04/10
' Spike Source Source %Rec RPD
" | Sample # QC Sample Result _ “"Level ~ Sample Result  %Rec Limits RPD Limit
B101279-B51 LCS _ 20.3 . 20 : . 101 85-115
| B101279-MS1 Matrix Spike - 18.7 - 20 1009065-22 0.10 U . 94 75-125
| B10i279-MSD1  Matrix Spike Dup © 19.0 20 . 1009065-22 0.10 ‘U 95 75-125 1 20
1 Authorized by: : (_D\" . : Release Date: ' \_Q Aﬁzo"l_(u Page 8 of 36
! - 10/20/2010




Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

~ Beryllium, Dissolved

Project Name: Frontier Hardchrome
Work Order: 1009065
Project Officer: Barrett, Guy

Date Collected: 09/15/2010
Date Analyzed: 09/22/2010

Analyte: Beryllium
Method: EPA200.8
Matrix: Water

Units: ug/L

Sample # ~ Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
1009065-20 B87-8 0.10 U 0.10 0.01 09/15/10 09/22/10 B101194
'1009065-21 RA-MW-15B 0.10 U 0.10 0.01 09/16/10 " 09/22/10 B10i194.
1009065-22 QA-3 0.10 u 0.10 0.01 09/16/10 09/ 22/10 B101194
1009065-25 RA-MW-12A 1.00 U 1.00 0.10 09/16/10 09/22/10 BlOI194
QC Results for Batch ID: B101194 -

Method Blank  Sample ID Result Qualifer RL Analyzed

BlOI_194—BLK1 Blank 010 U 0.10 .+.09/22/10

Spike Source . Source %Rec RPD |

Sample # QcC Sample Result Level Sample Resuft  %Rec Limits Rpp Limit
B101194-BS1 LCS 19.3 20 ' 96  85-115 v
B10i194-MS1 Matrix Spike 19.9 20 1009065-22 0.10 U .99 75-125 .
B101194-MSD1  Matrix Spike Dup 20.2 20 1009065-22 0.10 U 101 75-125 2 20

Authorized by: T D 4 Refease Date: \9 ['lk W Page 9 of 36
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Washington State Deparfment of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Cadmium
Project Name: Frontier.Hardchrome: Date Collected: 09/13/2010 - Analyte: Cadmium
Work Order: 1009065 : Date Analyzed: 10/04/2010 Method: EPA200.8
Project Officer: Barrett, Guy . Matrix: Water
. : _ Uhits: ug/L
Sample # Sample iD Result Qualifier RL MDL Collected - Analyzed BatchID
1009065-01 - . W97-19A DR 0.10 U 0.10 0.004 = 09/13/10 10/04/10 ~ B101278 -}
1009065-02 w97-198 . 0.10 U 0.10 - 0.004 09/13/10 10/04/10 B10I1278
1009065-03 W85-6A 0.10 U 0.10 - 0.004 09/14/10 10/04/10 B101278
1009065-05 W85-6B 0.10 U 0.10 0.004 09/14/10 10/04/10 B10I1278
1009065-06 . W99-R5B 0.10 U 0.10 0.004 09/14/10 10[04/10 B101278
1009065-07 WB99-R5A ' 0.10 U 0.10 0.004 .09/14/10 10/04/10 B101278
1009065-08 - B85-4 : 0.10 U 0.10 0\.004 09/14/10 10/04/10 B101278
1009065-09 QA-2 . ’ 0.10 U 0.10 0.004 09/14/10 10/04/10 © B101278
] 1009065-10- 885-3 . 0.10 U 0.10 0.004 09/14/10 . 10/04/10 B101278
QC Results for Batch ID: B101278 _ ' ‘
Method Blank  Sample ID Result Qualifer RL Analyzed
|B101278-BLK1  Blank N 0.10 U . 010 . 10/04/10
Spike Source Source %Rec " RPD
Sample# QC Sample Result Level Sample Result  %Rec Limits RPD Limit
B101278-BS1 Lcs 19.8 20 A 99 85-115
B101278-MS1 Matrix Spike 18.7 20 1009065-10° 0.015 94 75-125 )
B101278-MSD1  Matrix Spike Dup 190 20 ,1009065'10 " 0.015 g5 . 75-125 1 20
|| Authorized by: : D 4l : _Release Date: \Q [l.o ‘\ln Page 10 of 36 -
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for '

Cadmium

Project Name: Frontier Hardchrome
Work Order: 1009065
Project Officer: Barrett, Guy

Date Collected: 09/15/2010
Date Analyzed: 10/04/2010

Analyte: Cadmium
Method: EPA200.8
Matrix: Water

Units: ug/L
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
1009065-11 W92-168 0.28 : 0.10 .0.004 09/15/10 10/04/10 B10I1279
1009065-12 W92-16A 0.10 U 0.10 0.004 09/15/10 10/04/10 B10I1279 ,
1009065-13 W98—21A 0.10 u 0.10 0.004 09/15/10 10/04/10 B10I1279
1009065-14 - W98-218 0.10 u 0.10 0.004 09/15/10 10/04/10 B10i1279
11009065-15 -RA-MW-17A 0.10 U 0.10 0.004 09/15/10 10/04/10 B101279
1009065-16 W97-18A 0.10 U 0.10 .0.004 09/16/10 10/04/10 B101279
1009065-17 RA-MW-16A 0.18 . 0.10 0.004 '09/16/10 10/04/10. B101279
1009065-18 RA-MW-16B 0.10 U 0.10 0.004 09/16/10 10/04/10  B10I279
1009065-19 RA-MW-15A - 0.10 U 0.10 -0.004 09/16/10 10/04/10 B101279
1009065-20 B87-8 0.11 0.10 0.004 09/15/10 10/04/10 B101279
1008065-21 RA-MW-15B 0.10 U 0.10 0.004 09/16/10 10/04/10 °  ‘B10I279 -
1009065-22 QA-3 010 .U 0.10  0.004 09/16/10 10/04/10 B101279
1009065-23 - RA-MW-12C 0.10 (VI 0.10 10.004 09/16/10 10/04/10 B101279
1009065-24 RA-MW-12B 0.10 [V 0.10 -0.004 09/16/10 10/04/10 B101279
{1009065-25 RA-MW-12A 0.10 U 0.10 0.004 09/16/10 10/04/10 B101279
QC Results for Batch ID: B101279 ‘
Method Blank  Sample ID Result Qualifer RL Analyzed
B101279-BLK1  Blank 0.10 U 0.10 10/04/10
: _ Spike Source Source %Rec- RPD |
Sample # QC Sample Result Level Sample Result  %Rec Limits RPD Limit
B101279-BS1 LCS 19.7 20 99 85-115 - ‘
B101279-MS1 Matrix Spike 18.8 20 1009065-22 0.050 94 75-125
B101279-MSD1  Matrix Spike Dup 18.7 20 1009065-22 0.050 93 75-125 1 20
Authorized by: D 14 Release Dafe: \0 ’7&\“’ Page 11 of 36 »
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Washington State Department of Ecology'
Manchester Environmental Laboratory
Final Analysis Report for

Cadmium, Dissolved

Project Name: Frontier Hardchrome . Date Collected: 09/15/2010 ~ Analyte: Cadmium
Work Order: 1009065 Date Analyzed: 09/22/2010 . Method: EPA200.8
Project Officer: Barrett, Guy Matrix: Water
Units: ug/L

Sample # Sample ID Result Qualifier RL  MDL Collected Analyzed Batch ID
1009065-20 - B87-8 0.084 0.020 0.002 09/15/10 09/22/10 B10i1194
1009065_-21 RA-MW-15B 0.042 0.020 0.002 09/16/10 09/_22/10 B101194
1009065-22 QA-3 0.040 . '0.020 0.002 09/16/10 09/22/10 . B10I194 _
1009065-25 RA-MW-12A 0.200 U 0.200 0.025 - 09/16/10 09/22/10 _ B10I194
QC Results for Batch ID: B101194 '

| Method Blank  Sample ID Result Qualifer ‘RL Analyzed
B101194-BLK1 Blank 0.020 U . 0.020 - : 09/22/10

. _ ) " Spike - Source Source %Rec RPD

| Sample # QcC sample Result - Level Sample Result %Rec Limits RPD Limit
B10i194-BS1 " LCS 19.2 20 96 85-115 ’

_ B101194-MS1 =~ Matrix Splk_e 18.5 20 1009065-22 0.040 92 75-125 - ‘
B101194-MSD1  Matrix Spike Dup 18.3 ) 20_ 1009065-22 0.040 @ 91 75-125 0.9 20
Authorized by: b N o Release Date: \Q ‘LO l‘“ Page120f36 |
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Chromium

Project Nafne: Frontier Hardchrome

Work Order: 1009065

Date Collected: 09/13/2010
Date Analyzed: 10/05/2010

Analyte: Chromium
Method: EPA200.8

Project Officer: Barrett, Guy Matrix: Water
Units: ug/L
Sample # Sample ID Result Qualifier . . RL MDL Collected Analyzed Batch ID
1 1009065-01 " W97-19A 1.33 ’ 0.50 0.11 09/13/10 10/05/10 B10i278
1009065-02 W97-19B 1.30 0.50 0.11 09/13/10 10/05/10 B10I1278
1009065-03 W85-6A 3.06 ( 0.50 0.11 09/14/10 10/05/10 B101278
‘1 1009065-05 Wwgs5-68 2.65 - 050 0.11 09/14/10 10/05/10 B10I278
1009065-06 W99-R5B 1.30 0.50 0.11 09/14/10 10/05/10 - B101278
1009065-07 - W99-R5A 1.14 0.50 0.11 09/14/10 10/05/10 B101278
1009065-08 B85-4 . 0.86 0.50 0.11 09/14/10 10/05/10 B101278
1009065-09 QA-2 0.86 0.50 0.11 09/14/10 10/05/10 B101278
1009065-10 B85-3 0.50 u . 0.50 0.11 09/14/10° 10/05/10 B10I1278
QC Results for Batch ID: B101278
Method Blank .. Sample ID Result Qualifer RL Analyzed
B101278-BLK1 Blank 0.50 U 0.50 10/05/10
Spike Source - Source %Rec RPD
Sample # QC Sample Result = Level Sample Result  %Rec Limits RPD Limit
B101278-BS1 LCS 20.4 20 ' 102 85-115 20
B101278-MS1 Matrix Spike 19.9 20 1009065-10 0.322 98 75-125 20
B101278-MSD1  Matrix Spike Dup 20.2 20 1009065-10 0.322 99 75-125 1 20
| Authorized by: o Release Date: \9 ‘ 2 le Page 13 of 36
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Washington State Department of Ecology
Manchester Environmental Laboratory I
Final Analysis Report for :
. Chromium ‘ I
Project Name: Frontier Hardchrome Date Collected: 69/15/2010 ‘ Analyte: Chromium
Work Order: 1009065 ' Date Analyzed: 10/05/2010 ' Method: EPA200.8
' Projeét Officer: Barrett, Guy Matrix: Water l
' ' : Units: ug/L ‘
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
'} 1009065-11 - W92-16B . 2.51 0.50 0.11 '09/15/10 10/05/10 B101279 I
] 1009065-12 W92-16A. ' 0.50 U 0.50 - 011 . 09/15/10 10/05/10 B10I279 :
1009065-13 - W98-21A ‘ 243 0.50 0.11 ' 09/15/10 10/05/10 B101279 '
1009065-14 W9g-21B ) .2.47 0.50  0.11 09/15/10 10/05/10 B10i279 . I
1009065-15 . RA-MW-17A . 331 . - 0.50 0.11 09/15/10 10/05/10 8101279
1009065-16 - W97-18A ' ) ' 0.50 U 0.50 - 011 09/16/10 10/05/10 'B101279
| 12009065-17 RA-MW-16A . 109 0.50 011~ 09/16/10 10/05/10.  B10I279 I
1 1009065-18 RA-MW-16B . 0.50 U 0.50 0.11 -~ 09/16/10 10/05/10 B101279 -
| 1009065-19 RA-MW-15A - ' . 2.82 0.50 0.11 09/16/10 ~10/05/10 B101279 ,
11009065-20 B87-8 3.02° . 050 0.11 09/15/10 10/05/10 - B101279 I
| 1009065-21 RA-MW-15B 0.62 0.50 0.11 09/16/10 10/05/10 B101279
1009065-22 . QA-3 : 0.91 V ' 0.50 - 011 09/16/10 10/05/10 B101279- )
§1009065-23 " RA-MW-12C 0.66 0.50 0.11 09/16/ 10 10/05/10 B101279 I
1009065-24 ‘RA-MW-12B 132 ~ 0.50 0.11 09/16/10 10/05/10 8101279
11009065-25 RA-MW-12A 7.26 . 0.50 0.11 09/16/10 10/05/10 B101279 I
QC Results for Batch ID: B101279 k . .
Method Blank  Sample ID Result Quélifer - RL Analyzed |
’8101279—BLK1 Blank 050 U 0.50 '10/05/10 I
' Spike Source éource %Rec . RPD '
‘} sample # ‘QC Ssample y Result Level Sample - . Result %Rec Limits RPD Limit | I :
B101279-BS1 LCS : 7198 20 ) 99 - 85-115 201 .
1 B8101279-MS1 Matrix Spike S 21.2 20 1009065-22 0.907 101 - 75-125 20 : '
. “r 'B10i279-MSD1  Matrix Spike Dup 203 i 20 1009065-22 0.907 97 75-125 4 20 I
| Authorized by: D M Release Date: {9 l wo \‘" Page 14 of 36 E
; ’ T : 10/20/2010




Final Analysis Report for

Chromium, Dissolved

Washington State Department of Ecology .
Manchester Environmental Laboratory

Project Name: Frontier Hardchrome
Work Order: 1009065 ‘
Project Officer: Barrett, Guy

Date Collected: 09/15/2010
Date Analyzed: 09/22/2010

Analyté: Chromium
Method:. EPA200.8
Matrix: Water

Units: ug/L
Sample # Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
1009065-20 B87-8 2.71 0.25 0.03 Q9/ 15/10 09/22/10 B10!194
1009065-21 RA-MW-15B 2.02 0.25 0.03 09/16/10 09/22/10 B101194
1009065-22 QA-3 2.04 ‘ 0.25 0.03 09/16/10 09/22/10 B10I194
1009065-25 RA-MW-12A - 1.77 1250 0.27 09/16/10 09/22/10 B10i194
QC Results for Batch ID: B101194 '
Method Blank  Sample ID Result Qualifer RL -Analyzed
B10I194-BLK1  Blank 0.25 U 025 09/22/10
Spike Source Source %Rec RPD

Sample # QC Sample Result Level Sample. Result %Rec - Limits RPD Llimit
B101194-BS1 LCS 201 20 100 85-115

1 B101194-MS1 Ma}:rix Spike 22.5 20 1009065-22 2.04 102 75-125
B101194-MSD1  Matrix Spike Dup 22.2 20 1009065-22 2.04 101 75-125 1 20

1 Authorized by: N DV\ Release Date: . \Q ‘?’“h" Page 15 of 36
. ' 10/20/2010




.Washington State Departmént.of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Copper .

| Project Name: Frontier Hardchrome
Work Order: 1009065 '
Project Officer: Barrett, Guy

.Date Collected: 09/13/2010
Date Analyzed: 10/04/2010

Analyte: Copper

"Method: EPA200.8

Matrix: Water

Units: ug/L . I
Sample # Sample ID Result Qualifier RL - MDL Collected Analyzed Batch ID _
1Q09065-01 W97-19A 1.09 0.10 0.03 09/13/10 10/04/10 B101278 I
11009065-02 WwW97-198 1.10 ’ '0.10 0.03 09/13/10 10/04/10  B101278
1009065-03 W85-6A 1.06 0.10 0.03 09/14/10 10/04/10 B101278
1009065-05 W85-6B 2.48 0.10 0.03 09/14/10 10/04/10 B10I1278 I
1009065-06 W99-R5B 0.64 ) "~ 0.10 0.03 09/14/10 10/04/10 B10I1278
.1009'055-07 W399-R5A 0.54 _ 0.10 0.03 09/14/10 10/04/10 B101278
-1009065-08 - B85-4 8.69 - 0.10 0.03 09/14/10 10/04/10 B101278 I
'- 1009065-09 QA-2 8.48 0.10 0.03 '09/14/10 10/04/10 . B10I278
1009065-10( B85-3 0.48 .0.10 0.03 09/14/10 10/04/10 B101278 I
QC Results for Batch ID: B101278 . '
Method Blank  Sample ID Result Qualifer RL ~ Analyzed .
B101278-BLK1 Blank - 0.10 U 0.10 10/04/10 I
Spike  Source Source "%Rec’ RPD ’
Sample # QC Sample Result Level Sample Result  %Rec - Limits RPD Limit l
B101278-BS1 1cs 20.5 20 : 103 85-115
B101278-MS1 Matrix Spike 18.2 20 1009065-10 0.480 89 -75-125 : _
B101278-MSD1 . ‘Matrix Spike Dup 18.4 20 -1009065-10 0.480 90 75-125 1 20.. I
B
\
o
B
-
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

_ Copper
1 Project Name: Frontier Hardchrome | Date Collected: 09/15/2010 Analyte: Copper
Work Order: 1009065 , Date Analyzed: 10/04/2010 Method: EPA200.8
Project Officer: Barrett, Guy ' , ' Matrix: Water
. : Units: ug/L
Sample # Sample ID : Result Qualifier RL MDL Collected Analyzed Batch ID
-1009065-11 W92-16B 1.62 0.10 0.03 09/15/10 10/04/10 B101279 -
-1009065-12 W92-16A 1.20 0.10 0.03 09/15/10 10/04/10 B101279
1009065-13 Wog-21A 1.05 0.10 0.03 09/ 15/10 10/04/10 B101279
1009065-14 Wo9g-21B 0.94 0.10 0.03 09/15/10 10/04/10 B101279
1009065-15 RA-MW-17A ‘ 0.78 0.10 0.03 ‘ 09/15/10 10/04/10 . B101279
1009065-16 W97-18A 0.69 - 0.10 0.03 09/16/10 10/04/10 B10i279
1009065-17 RA-MW-16A 11.3 | : 0.10° 0.03 09/16/10 10/04/10 B101279
1009065-18 . RA-MW-16B 207 . 0.10 0.03 09/16/10 10/04/10  B101279
1009065-19 RA-MW-15A 1.10 ° 0.10 0.03 09/16/10 10/05/10 B101279
1009065-20  B87-8" ' 5.03 010 003  09/15/10  10/05/10  B105279
1009065-21 RA-MW-15B : 1.95 " 010 003 09/16/10 ' 10/05/10 "B10I279
'] 1009065-22 0A-3 . 291 . 0.10 003  09/16/10 10/05/10  B10I279
1009065-23 - RA-MW-12C . «  0.25 0.10 0.03 09/16/10 10/05/10 B101279
-1009065-24 RA-MW-12B 0.49 0.10 0.03 09/16/10 10/05/10 B10I279
1009065-25 RA-MW-12A 1.28 0.10 .0.03 09/16/10 10/05/10 B10I1279
{ ac resuits for Batch ID: B101279 ' '
Method Blank ~ Sample ID Result Qualifer RL Analyzed
B101279-BLK1  Blank © owou 0.10 10/04/10
. ‘ L Spike Source _ Source %Rec RPD
| Sample # QC Sample . Result Level  Sample Result  %Rec Limits Rpp Limit -
|B101279-BS1°  LCS 206 20 ' 103 85-115 '
{§ B101279-MS1 Matrix Spike - 20.2 20 1009065-22 2.91 86 . 75-125
4 B10I1279-MSD1  Matrix Spike Dup 20.4 20 1009065-22 291 87 75-125 1 20
1 Authorized bv' ' D " Release Date: \O i we Page 17 of 36
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Washington State Department of :Eéoldgy
Manchester Environmental Laboratory
Final Analysis Report for

Copper, Dissolved

Project Name: Frontier Hardchrome " Date Collected: 09[15/2010 Analyte: Copper

Work Order: 1009065 - Date Analyzed: 09/22/2010 Method: EPA200.8
Project Officer: Barrett, Guy » Matrix: Water
. ' _ Units: ug/L .
] Sample # Sample ID ~ Result Qualifier RL MDL Collected Analyzed  BatchID
1009065-20 . B87-8 ’ 4.03 0.10 0.003 09/15/10 09/2_2/10 B101194
11009065-21 RA-MW-15B E . 2,32 0.10 0.003 09/16/10 .09/22/10 B10i1194
1009065-22 QA-3 : 2.15 ' 0.10 0.003 09/16/10 . 09/22/10 §10!194 .
1009065-25 RA-MW-12A 1.81 1.00 0.03 09/16/10 09/22/10 B101194
1 QC Results for Batch 1D: B101194
Method Blank  Sample ID Result Qualifer RL : Analyzed
| B10I1194-BLK1 Blank - 010 U 0.10 09/22/10
) Spike . Source Source ' %Rec RPD
Sample #. QC Sample ' Result Level Sample Result  %Rec Limits RPD Limit
B101194-BS1 LCS : 19.8 . 20 99 ‘85-115
B10i194-MS1 Matrix Spike - 211 20 1009065-22 2.15 95 75-125
B101194-MSD1  Matrix Spike Dup 213 20 1009065-22 2.15 96 75-125 09 720
Authorized by: \3 I ‘ ‘Release Date: { 0( Lo be Page 18 of 36
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Washington State Department of Ecology'
Manchester Environmental Laboratory
Final Analysis Report for

Nickel

Projéct Name: Frontier Hardchrome
Work Order: 1009065
Project Officer: Barrett, Guy

Date Collected: 09/13/2010
Date Analyzed: 10/04/2010

Analyte: Nickel
Method: EPA200.8

Matrix: Water

Units: ug/L
Sample # -Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID
1009065-01 W97-19A 0.53 0.10 0.03 09/13/10 10/04/10 B10I1278 -
1009065-02 W97-19B 0.82 0.10 0.03 09/13/10 © 10/04/10 B10I1278
1009065-03 W85-6A 0.87 0.10 0.03 ' 09/14/10 10/04/10 B101278 -
1009065-05 W85-6B 0.76 0.10 0.03 09/14/10 10/04/10 B10I278
1009065-06 W99-R5B 0.34 0.10 0.03 09/14/10 10/04/10 B10I1278 .
1009065-07 W99-R5A 0.35 0.10 0.03 09/14/10 10/04/10 B101278
1009065-08 B85-4 13.7 0.10- 0.03 09/14/10 10/04/10 B101278
1009065-09 - QA-2 134 0.10 0.03 09/14/10 10/04/10° B10I1278
1009065-10 B85-3 1.21 0.10 0.03 09/14/10 10/04/10 B101278
QC Results for Batch ID: B101278 )
| Method Blank  Sample ID Result Qualifer . RL Analyzed ‘
B10I1278-BLK1 Blank 0.10 U 0.10 10/04/10
. Spike Source ~ Source _ %Rec RPD
JSample # QC Sample ‘Result Level Sample Result  %Rec Limits RPD Limit.
: 810!278-851 LCS - 20.2 - 20 101 85-115
] B101278-M51 Matrix Spike 19.7 20 1009065-10 1.21 92’ 75-125
B101278-MSD1  Matrix Spike Dup . 199 20 1009065-10 1.21 93 75-125 1 20
Authorized by: A Release Date: - \a (10 he Page 19 0f 36 -
’ ' . 10/20/2010




b

\

Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Nickel

| Project Name: Frontier Hardchrome
Work Order: 1009065 :
Project Officer: Barrett, Guy

Date Collected: 09/ 15/2010
Date Analyzed: 10/04/2010

Analyte: Nickel
Method: EPA200.8
Matrix; Water

Units: ug/L

Sample # Sample ID Result Qualifier  RL MDL Collected Analyzed Batch ID
1009065-11 wo92-16B 0.51 J 0.10 = 0.03 09715/ 10 10/04/10 B101279
‘1009055-12 W92-16A 0.61 0.10 0.03 09/15/ 10 10/04/10 810l279

' 1009065-13 wos-21A 0.76 010 - 0.03 09/15/ 10 10/04/10 B101279
1009065-14 Wo9s-218 1.46 0.10 0.03 09/15/10 . 10/04/10 B101279
1009065-15 RA-MW-17A 47.6 0.10 10.03 09/15/10 10/04/10 B101279
1009065-16 . - W97-18A . 0.51 ] 0.10 0.03 09/ 16/10 10/04/10 B10I1279
1009065-17 RA-MW-16A " 319 0.10 ‘0.03 09/16/10 10/04/10 B101279 !
1009065-18 RA-MW-16B 5.13 0.10 0.03 09/16/10 10/04/10 BIOI279
1009065-19 RA-MW-15A° 52.8 _ 0.10 0.03 09/16/10 10/04/10 B101279
1009065-20 ‘B87-8 9.68 0.10 0.03" 09/15/10 10/04/10 B101279
1009065-21 RA-MW-15B 4,02 0.10 0.03 09/16/10  10/04/10  Bi0I279
1009065-22 QA-3 5.14 0.10 0.03 09/16/10 iO/04/10 B101279
1009065-23 RA-MW-12C " 4.02 0.10 003 : 09/16/10 10/04/10 B101279
1009065-24 RA-MW-12B 12.7 0.10 0.03 09/ 16/10 10/04/10 B101279
1009065-25 RA-MW-12A . 9.67 0.10 0.03 09/16/10 10/04/10 B10I1279
QC Results for Batch ID: B101279 ‘ '
Method Blank  Sample ID 4 Result Qualifer RL - Analyzed

1B10i279-BLK1 Blank 010 U 0.10 10/04/10

- _ Spike Source.  Source %Rec . RPD -
4 Sample # QC Sample ‘Result - Level Sample Result  %Rec - Limits RPD Limit
1B8101279-B51 'LCS . 20.5 20 . - 103 85-115 ’ |
". 4 B101279-MS1 Matrix Spike 26.2 20 1009065-22 5.14 105 75-125 .

18101279-MSD1  Matrix Spike Dup 24.3 20 1009065-22 5.14 96 75-125 8 20
Aufhprized by: D (A Release Date: 19 [ (2 l o Page 20 of 36 |
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Washington State Department of Ecology
~ Manchester Environmental Laboratory
Final Analysis Report for

Nickel, Dissolved

Project Name: Frontier Hardchrome

Work Order: 1009065
Project Officer: Barrett, Guy - -

Date Collected: 09/15/2010

Date Analyzed: 09/22/2010

Analvté: Nickel
Method: EPA200.8
Matrix: Water

Units: ug/L

Sample # -Sample ID Result Qualifier RL MDL Collected Analyzed Batch ID

1009065-20 B87-8 ‘ 9.4? 0.10 0.01 09/15/10 09/22/10 B101194

1009065-21 RA-MW-158B 4.31 0.10 0.01 . 09/16/10 09/22/10 B101194
-11009065-22 QA-3" 4.59 0100 ~ 0.01 ' 09[ 16/10 09/22/10 B10(194

1009065-25 RA-MW-12A 9.33" 1.00 0.10 09/16/10. 09/22/10 B101194

QC Resuits for Batch ID: B10i194 -

Method Blank.  Sample ID Result Qualifer RL Analyzed

B101194-BLK1 Blank 010 VU 0.10 09/22/10

Spike Source Source %Rec ‘RPD

Sample # QcC Sample ‘Result Level Sample Result  %Rec Limits  Rpp Limit

B101194-BS1 LCS 19.7 20 : ) 99 85-115

B101194-MS1 ‘Matrix Spike 23.8 20 1009065-22 4.59 96 75-125 :

B10I1194-MSD1  Matrix Spike Dup 241 20 1009065-22 4.59 97 75-125 1 .20

Authorized by: D }/\ Release Date: \0 \w \ e Page 21 of 36
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Lead

Project Name: Frontier Hardchrome

| work Order: 1009065 -
] Project Officer: Barrett, Guy

Date Collected: 09/13/2010
" Date Analyzed: 10/04/2010

Analyte: Léad

Method: EPA200.8

Matrix: Water

Units: ug/L
| Sample # Sample ID Result Qualifier RL. MDL Collected - Analyzed Batch ID
1009065-01 W97-19A 0.10 [V 0.10 0.01 09/13/10 10/ 04/ 10 B101278
1009065-02 W97-19B 0.10 U 0.10 0.01 - 09/13/10 10/04/10 B101278
'{ 1009065-03 WR85-6A 010 - U Q.lO 0.01 09/14/10 10/04/10 - B101278
1009065-05 - W85-6B 0.10 U 0.10 0.01 09/14/10 10/04/10 . B101278
1009065-06 W99-R58 0.10 U 0.10 0.01 09/14/10 10/04/10 B101278
. 1009065-07 W99-R5A 0.10 U 0.10 0.01 09/14/10 10/04/10 B101278
100906_5-08 B85-4 0.10 U 0.10 0.01 09/14/10 10/04/10 ‘B101278
: 1009065-09 QA2 0.10 U 0.10 0.01 09/14/10 10/04/10 B101278
| 1009065-10 B85-3 0.10 U- 0.10 0.01 09/14/10 10/04/10 B101278
QC Results for Batch 1D: B101278
‘Method Blank  Sample ID Result Qualifer RL Analyzed
{B101278-BLK1  Blank 010U 0.10 - 10/04/10
_ Spike  Source  Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
B101278-BS1  LCS 20.5 20 ' 102 85115 -
B10I278-MS1 . Matrix Spike 22.1 20 1009065-10 0.060 110 .75-125 ]
B101278-MSD1 - Matrix SpikeDup . 22.2 20 1009065-10 0.060 111 75-125 0.6 20
_ Authorized by: D v\ Release Date: \ O( Lo ho ‘ Page 22 0f 36
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Washington State Department of Ecology
‘Manchester Environmental Laboratory
Final Analysis Report for

Lead

Project Name: Frontier Hardchrome
1 Work Order: 1008065
Project Officer: Barrett, Guy

* Date Collected: 09/15/2010
Date Analyzed: 10/04/2010

Analyte: Lead
Method: EPA200.8
Matrix: Water '

_ Units: ug/L
Sample # Sample ID’ Result Qualifier RL MDL Collected Analyzed Batch ID
1009065-11 W92-16B 0.23 0.10 0.01 09/15/10 10/04/10 B101279 .
1009065-12 W92-16A 0.10 ‘U 0.10 0.01 09/15/10 10/04/10 B101279
1009065-13 Wo8-21A 0.10 U 0.10 0.01 09/15/10 10/04/10 B101279
1009065-14 Wog-21B -0.10 U 0.10 0.01 09/15/10 10/04/10 B101279
1009065-15 RA-MW-17A -0.10 U 0.10 0.01 09/15/10 10/04/10 B101279
1009065-16 W9o7-18A . 0.10 ) 0.10 0.01 09/16/10 ' 10/04/10 B101279
1009065-17 RA-MW-16A 0.19 0.10 0.01 09/16/10 10/04/10 B101279
1009065-18 RA-MW-16B 0.10 V) 0.10 0.01 09/16/10 10/04/10 B101279 .
1009065-19 . RA-MW-15A 0.10 ) 0.10 0.01 09/16/10 10/04/10 B101279
1009065-20 B87-8 0.99- 0.10 0.01 09/15/10 10/04/10 B101279
1009065-21 RA-MW-15B 010 U 0.10 0.01 09/16/10 10/04/10 : B101279
1009065-22 QA-3 ' 0.15 0.10- 0.01 09/16/10 10/04/10 - B10I1279
1009065-23 RA-MW-12C .0.10 V) 0.10 0.01 09/16/10 10/04/10 B10I279
| 1009065-24 RA-MW-12B 0.10 (VI 0.10 0.01 09/16/10 10/04/10 B10I279
1009065-25 RA-MW-12A 0.10 U 0.10 0.01 09/16/10 10/04/10 B101279
QC Results for Batch I1D: B10I279
Method Blank  SampleID . Result -Qualifer RL Analyzed
B101279-BLK1  Blank 0.10 U 0.10 10/04/10
Spike Source  Source %Rec RPD -
Sample # QC Sample Result Level Sample -Result  %Rec Limits RPD Limit -
] B101279-BS1 LCS- 20.5 20 $ 102 85-115 ' ’
B101279-MS1 Matrix Spike 22.1 20 1009065-22 0.155_ 110 75-125
B10I1279-MSD1  Matrix Spike Dup 21.9 20 1009065-22 0.155 109° 75-125 0.9 20
| Authorized by: bv\ Release Date: 10 \'LO \“‘ _ Page230f36 |
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Washington State Department of Ecology
Manchester Environmental Laboratory ' l
Final Analysis Report for '
Lead, Dissolved I
-} Project Name: Frontier Hardchrome Date Collected: 09/15/2010 Analyte: Lead
Work Order: 1009065 Date Analyzed: 09/22/2010 Method: EPA200.8
Project Officer: Barrett, Guy : - “Matrix: Water l
Units: ug/L
Sample # Sample ID. Result Qualifier” RL MDL Collécted " Analyzed Batch ID
1009065-20 B87-8 0.051 0.020 0.002 09/15/10 - 09/22/10 B101194 : l
1009065-21 RA-MW-15B . 0.020 U 0.020 0.002 09716/10 09/22/10 B101194 o
1009065-22 QA-3 0.020 U 0.020 0.002 09/16/10 09/22/10 8101194
1009065-25 RA—MW—12A 0.200 u 0.200 0.015 09/16/10 09/23/10 B10I11S4 l
QC Results for Batch ID: B10/194 ' » ' . ‘
Method Blank Sample ID Result Qualifer RL Analyzed ‘ l
B10I194-BLK1  Blank . 0020 U © 0.020 _ 09/22/10
. . Spike Source Source . A %Rec RPD I
Sample # QcC Sample Result . Level Sample Result  %Rec Limits RPD Limit
B101194-BS1 LCS . 18.8 20 ’ 94 85-115 )
B101194-MS1 Matrix Spike . 19.4 20 1008065-22 0.010 97 75-125 ‘
B101194-MSD1  Matrix Spike Dup - - 194 20 1009065-22 0.010 .97 75-125 0.2 20
| 1
| Authorized by: R\ ‘ Release Date: {9 ('LO [ \Q Page 240f36 I
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Antimony

Project Name: Frontier Hardchrome -

Work Order: 1009065
Project Officer: Barrett, Guy

Date Collected: 09/13/2010
Date Analyzed: 10/04/2010

_Analyte: Antimony
Method: EPA200.8
Matrix: Water

A Units: ug/L ° ,
Sample # Sample ID Result Qualifier RL MDL ‘Collected .  Analyzed  BatchID .
1009065-01. W97-19A ' 0.20 U 0.20 0.02 09/13/10 10/04/10 _ B101278
1005065-02 W97-19B 020 U 0.20 0.02 09/13/10 10/04/10. B101278
1009065-03 - W85-6A 0.20 ) 0._20 0.02 09/14/10 10/04/10 B101278
1009065-05 W85-6B 1.00 0.20 0.02 09/14/10 . 10/04/10 B101278
1009065-06 W99-R5B 0.20 U 0.2_0 0.02 09/14/10 10/04/10 B101278
1009065-07 W99-R5A ~ 0.20 U 0.20 0.02 09/14/10 10/04/10 B101278
1009065-b8 - B854 0.20 U 0.20 0.02 09/14/10 10/04/10 B101278
1009065-09 QA-2 0.20 U 0.20 ‘0,02 - 09/14/10 10( 04/10 B101278
1009065-10 B85-3 - 0.20 V) 0.20 0.02 09/14/10 10/04/10 8101278
QC Results for Batch ID: B101278 A
| Method Blank  Sample ID Result Qualifer RL _ Analyzed
B101278-BLK1 Blank 0.20 U 0.20 . a 10/04/10
' Spike Source Source ‘ _ %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD Limit
B101278-B51 Ics 19.7 20 99 85-115
B101278-MS1 Matrix Spike 19.8 20 1009065-10 0.028_ 99 75-125 .
B101278-MSD1 Matrix Spike Dup "19.9 20 . 1009065-10 0.028 - 100 75-125 0.5° 20
| Authorized by: D M Release Date: \o l w \ W Page 25 of 36 :
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Antimony

Project Name: Frontier Hardchrome
f Work Order: 1009065
Project Officer: Barrett, Guy

Date Collected: 09/15/2010
Date Analyzed: 10/04/2010

Analyte: Antimony
Method: EPA200.8
Matrix: ‘Water

Units: ug/L. :
Sample # Sample ID Result Qualifier -~ RL MDL Collected Analyzed Batch ID
1009065-11 w92-168 0.24 0.20 0.02 09/15/10 10/04/10 B101279
1009065-12 W92-16A - 0.20 u 0.20 0.02 09/15/10 10/04/10 B101279
1009065-13 W9B-21A 0.20 U 0.20 0.02 09/15/10 10/04/10 B10I1279
1009065-14 wog-21B 0.20 U 0,120 0.02 ‘09/15/10 10/04/10 B101279
1009065-15 RA-MW-17A 0.20 U 0.20 - 0.02 09/15/10 - 10/04/10 B101279
. ] 1009065-16 WwW97-18A 020 U 0.20 0.02 09/16/10 10/04/10 - B101279
| 1009065-17 RA-MW-16A 0.20 u 1 0.20 » 0.02 09/16/10 10/04/10 B101279
1009065-18 RA-MW-IGB 0.20 U 0.20 . 0.02 09/16/10 10/04/10 B101279
1009065-19 RA-MW-15A 0.20 U 0.20 0.02 09/16/10 10/04/10 B10i279
11009065-20 ‘B87-8 0.29 0.20 0.02 ’09/15/10 10/05/10 B10I1279 _
‘| 1009065-21 RA:MW-15B 020 U 020 0.02 09/16/10 10/04/10  B101279
1009065-22. QA-3 0.20 V) 0.20 0.02 09/16/10 - 10/04/10 B10I1279
1009065-23 RA-MW-12C 0.20 u 0.20 0.02 - 08/16/10 10/04/10 B101279
1009065-24 RA-MW-12B. 020 U -0.20 0.02 09/16/10 10/04/10 B101279
11009065-25 RA-MW-12A 0.53 0.20 0.02 09/16/10 10/05/10 B101279
QC Results for Batch ID: B101279
Method Blank Sample ID Result Qualifer RL Anélyzed
|B101279-81k1  Blank 020U 0.20 10/04/10
. _ Spike Source Source %Rec RPD
| Sample # _ QC Sample ‘Result Level Sample Result  %Rec Limits ~ RpD Limit
1B8101279-B51 1cs -, 20.0 20 ' e 100 85-115
1B101279-MS51 ‘Matrix Spike 204 20 1009065-22 0.054 " 101 75-125
B101273-MSD1 - Matrix Spike Dup 201 20 1009065-22 0.054 100 75-125 1 20
| Authorized by: : B " Release Date: \Q (?}\ l’ o Page 26 of 36
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Washington State Department of Ecology
Manchester Environmental Laboratory

Final Analysis Report for
Antimony, Dissolved

Project Namie: Frontier Hardchrome
J Work Order; 1009065
Project Officer: Barrett, Guy

Date Collected: 09/15/_2010

Date Analyzed: 09/22/2010 Method:

Analyte: Antimony

EPA200.8 -

Matrix: Water

Units: ug/L
1 sample # Sample ID Result Qualifier RL MDL Collected Analyzed  Batch ID
: 1009065-20 B87-8 ] 0.22 ' 0.20 0.004 09/15/10 09/22/10 BJ.OI194
1009065-21 RA-MW-15B 0.20 U - 0.20 0.004 09/16/10 09/22/10 B10i194
1009065-22 QA-3 0.20 V) 0.20 0._004 09/16/10 09/ 22/10 B101194
1009065-25 RA-MW-12A - 2.00 u 2.00 0.04 09/16/10 09/22/10 B101194
QC Results for Batch ID: B101194 ' ‘
Method Blank  -Sample ID Result Qualifer RL Analyzed -
B101194-BLK1 Blank 020 U - 0.20 09/22/10
: Spike Source = Source %Rec RPD
Sample # QC Sample- Result Level Sample Result  %Rec Limits RPD Limit -
B101194-BS1 LCS 19.6 20 . 98 85-115 -
B101194-MS1 Matrix Spike 20.0 20 -1009065-22 '0.040 100 . 75-125 .
: 8101194-M5D1 Matrix Spike Dup 19.7 20 1009065-22 0.040 98 75-125 20
| Authorized hy: N ‘Release Date: \0 Lol Page 27 of 36
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Washington State Departmeht of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Selenium
Project Name: Frontier Hardchrome Date Collected: 09/13/2010 . Analyte: Selenium
| Work Order: 1009065 _ Date Analyzed: 10/04/2010 Method: EPA200.8
Project Ofﬁcér: ‘Barrett, Guy : ) ) Matrix:l Water
' Units: ug/L
Sample # . SampleiD Result Qualifier RL - MDL  Collected Analyzed Batch ID .-
1009065-01 - W97-19A - ' 0.50 U 0.50 0.10- 09/13/10 ) 10/04/10 B101278
11009065-02 wW97-19B 0.50 U 0.50 0.10 09/13/10 10/04/10 B101278
1009065-03 W85-6A 0.50 u 0.50 0.10 ' 09/14/10 10/04/10 B101278
100‘90'65-05\_ W85-6B , 0.50 U 0.50 0.10 09/14/10 10/04/10 B101278
‘| 1009065-06 W99-R5B . 0.50 U 0.50 0.10- 09/14/10 - 10/04/10 B101278
1009065-07 . WB99-R5A ) 0.50 U 0.50 0.10 09/14/10 10/04/10 B101278
1009065-08 B85-4 0.50 U 0.50 0.10 09/14/10 10/04/10 .B101278
1009065-09 0A-2 I 050 U 0.50 0.10 09/14/10 10/04/10  B10i278 |

1009065-10 . B85-3 050 W . 050 010  09/14/10 ~  10/04/10.  B10I278
QC Results for Batch ID: B101278 ,
| Method Blank  Sample ID " Result Qualifer RL. ' " Analyzed

B10i278-BLK1  Blank : 0.50 U 0.50. - 10/04/10°
) : Spike - Source Source %Rec RPD
Sample # Qc Sample . Result Level : Sample Result - %Rec Limits RPD  Limit
B10I278-BS1 LCS : 19.6 20 - 98 85-115
B101278-MS1 Matrix Spike 19.1 20 1009065-10 0.209 . 94 75-125

i B10I278-MSD1  Matrix Spike Dup’ 19.0_ 20 1009065-10 0.209 94 75-125 03 20

| Authorized by: \Sf/\ o Release Date: . AQ (lO “-‘ ' Page 28 0f 36

10/20/2010

f .




Washington State Department of Ecology
 Manchester Environmental Laboratory
Final Analysis Report for

Selenium

Project Name: Frontier Hardchrome
Work Order: 1009065
Project Officer: Barrett, Guy

Date Collected: 09/15/2010

Date Analyzed: 10/04/2010

Analyte: Selenium
Method: EPA200.8
Matrix: Water

Units: ug/L
Sample # Sample ID Result Qualifier RL “MDL Collected Analyzed Batch ID
1009065-11 W92-16B '0.50 U 0.50 0.10 09/15/10 10/1 04/ 10 B101279
1009065-12 W92-16A 050 U 0.50 0.10 09/15/10 10/04/10 B101279-
1009065-13 W98-21A 0.50 U 0.50 0.10 09/15/10 10/04/10 B10I279
1009065-14 wes-21B 0.50 U 0.50 0.10 09/15/10 - 10/04/10 B101279
1009065-15 RA-MW-17A 0.50 U 0.50 0.10 09/15/10 10/04/10 B101279
1009065-16 W97-18A . 0.50 U 0.50 0.10 09/16/10 10/1 04/10 B10I279
1009065-17 .RA-MW-16A ‘0.50 u 0.50 0.10 09/16/10 10/04/10 B101279
1009065-13 RA-MW-16B 0.50 U 0.50 0.10 09/16/10 10/04/10 B101279
1009065-19 "RA-MW-15A 050 U - 0.50 0.10 09/16/10 10/04/10 B101279
1009065-20 B87-8 0.50 U 0.50 0.10 09/15/10 10/04/10 B101279
1009065-21 RA-MW-15B 050 U 0.50 010  09/16/10  10/04/10  B101279
1009065-22 QA3 050 U 0.50 0.10 09/16/10 10/04/10 B10I279
1009065-23 RA-MW-12C 0.50 U 0.50 0.10 09/16/10 10/04/10 B101279
1009065-24 RA-MW-12B 0.50 U 0.50 0.10 -09/16/10 10/04/10 B101279
1009065-25 RA-MW-12A 1.00 U 1.00 0.10 09/16/10 10/04/10 B10I279
QC Results for Batch ID: B10i279
Method Blank  Sample ID . Result Qualifer RL Analyzed
B101279-BLK1  Blank 0.50 U 0.50 10/04/10
Spike Source Source %Rec RPD
Sample # QC Sample Result Level Sample Result  %Rec Limits RPD Limit-
B101279-BS1 LCS - 19.8 20 99 85-115
B101279-MS1 ‘Matrix Spike 19.8 20  1009065-22 0.50 U 99 75-125
41 B101279-MSD1  Matrix Spike Dup 19.7 - 20  1009065-22 0.50 U 98 - 75-125 0.7 20
1 Authaorized by: \> V\ Release Date: ' : l Q 17’0 t - Page 29 of 36
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Washington State Department of Ecology
Manchester Environmental Laboratory : l
- Final Analysis Report for
Selenium, Dissolved l :

Project Name: Frontier Hardchrome Date Collected: 09/15/2010 ‘ Analyte: Selenium

Work Order: 1009065 " Date Analyzed: 09/22/2010 Method: EPA200.8

Project Officer: Barrett, Guy - ) ) Matrix: Water '

n Units: ug/l.

Sample # Sample ID . Result Qualifier RL MDL Collected Analyzed Batch ID

1009065-20 B87-8 . ' ’ 050 U 0.50 - 0.09 -09/15/10 © 09/22/10 B101194 - l

1009065-21 RA-MW-15B : 0.50 U © 0.50 0.09 09/16/10 09/22/10 B101194
1100906522 ° QA-3 _ 050 .U 0.50 0.09 09/16/10 09/22/10 B101194

1009065-25 RA-_MW-12A . 100 U 10.0 0.87 - 09/16/10 ¥ 09/22/10 B10i194 I

QC Results for Batch ID: B101194 '

Method Blank  Sample ID ~ Result Qualifer RL ‘ . . Analyzed I
4 B101194-BLK1 Blank . 0.50 U 0.50 - 09/22/10 ’
: . ' _ Spike  Source Source " %Rec ~ RPD I
1 Sample # QC Sample i Result Llevel - Sample Result  %Rec Limits RPD - Limit |

B101194-BS1  LCS S 119.3 20 T 97 854115 '

B101194-MS1 Matrix Spike : 24.1 20 1009065-22 0.494 : 118 75-125 .
] BlQI194-MSDl Matrix Spike Dup 23.7 20 1009065-22 0.494 116 75-125 2 20

i
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Thallium

Prb}ect Name: Frontier Hardchrome
Work Order: 1009065
Project Officer: Barrett, Guy

Date Collected: 09/13/2010

- Date Analyzed: 10/04/2010

- Analyte: Thallium

Method: EPA200.8

Matrix: Water

Units: ug/L

Sample # Sample iD - Result Qualifier RL MDL Collected Analyzed  BatchID

{1009065-01 - W97-19A 010 U 0.10 0.009 ' 09/13/10 10/04/10 B101278
1009065-02 W97-19B - 0.10 U 0.10 - -0.009 09/13/ 10 10/04/10 B101278
1009065-03 W85-6A 0.10 U 0.20 0.009 09/14/10 10/04/10 BlOl2_78
1009065-05 W85-68 010 U 0.10 0.009 -~ 09/14/10 10/04/10 B101278
1009065-06 WO99-R58B 0.10 V) 010 - 0.009 09/14/10 10/04/10 B101278
1009065-07 W99-R5A 0.10 U 0.10 0.009 09/14/10 ’ 10/0_4/ 10 ~ B101278
1009065-08 B85-4 0.10 ) 0.10 0.009 ,09/14/ 10 10/04/10 B101278
1009065-09 QA-2 0.10 ) 0.10 0.009 b9/ 14/10 10/04/10 - B101278
1009065-10 B85-3 . _ 0.10 U 0.10 0.009 09/14/10 10/04/10 B10i1278
QC Results for Batch ID: B101278 '
Method Blank  Sample ID Result Qualifer RL Analyzed
B101278-BLK1 Blank 0.10 U 0.10 10/04/10

: : Spike Source  Source ~ %Rec RPD

Sample # QcC Sample Resuit Level Sample Result  %Rec Limits RPD Limit
B101278-BS1 LCS 19.4 20 ' 97 - - 85-115 '
B101278-MS1 Matrix Spike 21.8 ‘ 20 1009065-10 Q.10 U 109 75-125
B101278-MSD1  Matrix Spike Dup - 220 20 1009065-10 0.10 U 110 75-125 09. - 20

| Authorized by: D M Release Date: \O \w \ (o " Page 31 of36 ,
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Washington State Department of Ecology . I
Manchester Environmental Laboratory l
- Final Analysis Report for :
Thallium .
| Project Name: Frontier Hardchrome Date Collected: 09/15/2010 - ) Analyte: Thallium I
Work Order: 1009065 Date Analyzed: 10/04/2010 Method: EPA200.8
Project Officer: Barrett, Guy ) ' © Matrix: Water
' : . Units: ug/L I
Sample # - Sample ID Result Qualifier RL ‘MDL Collected . . Analyzed BatchID "
1009065-11 W92-16B v '0.10 U 0.10 0.009 09/15/10 "10/04/10 B101279 ' l
1009065-12 . W92-16A° ' 0.10 ) *0.10 0.009 ( 09/15/10 10/04/10 BlQ1279 ’
1009065-13 W38-21A 010 - U 0.10 0.009 09/15/10 ‘10/04/10 B10I279 .}
1009065-14 wss-21B - 0.10 U 0.10 0.009 09/15/10 10/04/10 B10I279 I
1009065-15 RA-MW-17A. - 0.10 U 0.10 0.009 09/15/10 10/04/10 B10I279
1009065-16 W97-18A 010 .U 010  0.009  09/16/10 10/04/10  B10I279
1009065-17 RA-MW-16A 0.10 U 0.10 ©0.009 . 09/16/10 10/04/10 B10i279 I
1009065-18 RA-MW-16B 0.10 U ©0.10 0.009 09/16/10 10/04/10 B10i279
1009065-19 RA-MW-15A ' 010 U 010 . 0009  09/16/10  10/04/10  B10I279
1009065-20 B37-8 ' . 0.10 U -0.10 0.009 09/15/10 10/04/10 B10i1279 I
1009065-21 RA-MW-15B 0.10 u 0.10° 0.009  09/16/10 _ 10/04/10 ‘B101279 :
1009065-22 ° QA-3 o 0.10 ' (U 0.10 0.009 09/16/10 10/04/10 - " B10I279 ‘
1009065-23 RA-MW-12C : 0.10 U 0.10 0.009 09/16/10 10[04/10 B101279 I ‘
1009065-24 RA—MW712B 0.10 U 0.10 .0.009 109/16/10 10/04/10 - B101279 |
1009065-25 RA-MW-12A 0.10 U 0.10 0.009 09/16/10 10/04/10_ B101279
QC Results for Batch ID: B101279 ' I
Method Blank  Sample ID N Result Qualifer RL ) Analyzed
B101279-BLK1  Blank ’ ’ 0.10 U L0100 -10/04/10 I
: ’ Spike: Source Source "~ %Rec . RPD -
] Sample # "~ QCSample Result Level Sample Result %Rec ~ Limits RPD Limit . 1
|B101279-s1 - 1cs ' ' 19.5 20 - 97 85-115 . |
18101279-MS1 Matrix Spike : 21.7 20 1009065-22 0.020 108 75-125
1B101279-MSD1 - Matrix Spike Dup 215 20 , 1009065-22 0.020 108 75-125 = 0.6 20 I
Authorized by: . _\)V\ ' - Release Date: - \Q\M ‘“’ *Page; 320f36 . l
; . ’ . R . ’ o ' - 10/20/2010 .




Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

_ Thallium, Dissolved

Project Name: Frontier Hardchrome ~ Date Collected: 09/15/2010 Analyte: Thallium
Work Order: 1009065 _ Date Analyzed: 09/22/2010 Method: EPA200.8
Project Officer: Barrett, Guy ' ‘ ' Matrix: Water
' o _ Units: ug/L

| Sample # SamplelD . " . Result Qual'iﬁer RL MDL Collected _ Analyzed BatchID
1009065-20 B87-8 ) 0.10 u 0.10 0.002° 09/15/10 09/22/10 B10I194
1009065-21 RA-MW-15B ’ . -0.10 U 0.10 0.002 09/16/10 99/22/10 B101194
1009065-22 QA-3 : 0.10 U 0.10 _0.902 09/16/10 09/22/10 B101194
1009065-25 RA-MW-12A . 1.00 U 1.00 0.02 09/16/10 09/23/10 ° B101194

QC Resuits for Batch ID: B101194

Method Blank  Sample D . . Result Qualifer - RL . Analyzed
B101194-BLK1 Blank- 0.10 U . . 0.10 N 09/22/10
_ Spike Source - Source - %Rec RPD -
| Sample # QC Sample . Result Level Sample Result %Rec - Limits RPD - Limit
B101194-BS1 LCS . 18.0 20 90  85-115
B101194-MS1 Matrix Spike 19.0 20 . 1009065-2_2 0.011 95 75-125
B101194-MSD1  Matrix Spike Dup . 19.1 .20 1009065-22 0.011 95 75-125 - 03 20
‘| Authorized by: o DV\ '  Release Date: -\0 ‘7«0 I Page 33 of 36 -
. } 10/20/2010




Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Reportfor

_Zinc

Project Name: Frontier Hardchrome
Work Order: 1009065
Project Officer: Barrett, Guy

Date Collected: 09/13/2010
Date Analyzed: 10/04/2010

Analyte: Zinc

Method: EPA200.8
Matrix: Water

. Units: ug/L
| Sample # SamplelD Result Qualifier RL MDL Collected Analyzed Batch ID
1009065-01 W97-19A 50 U 5.0 1.5 09/13/10 10/04/10  B101278 .
1009065-02 W97-198 7.2 5.0 1.5 09/13/10 10/04/10 B10I1278 *
11009065-03 W85-6A 5.0 U 5.0 1.5 -09/14/10 10/04/10 B101278
100906505 - ws8s-68 5.0 ) 5.0 1.5 09/14/10 10/04/10 B101278
1009065-06 W99-R5B 50 .U 5.0 15 09/14/10 . 10/04/10 B101278
1009065-07 . W99-R5A 5.0 U 5.0 15 _ 09/14/10 10/04/10 - B101278
1009065-08 B854 7.0 ‘ 5.0 15 . 09/14/10 10/04/10 B101278
1009065-09 QA-2 5.6. ‘5.0 15 - 09/14/10 10/04/10 8101278
1009065-10 B85-3 9.5 _ J 5.0 1.5 09/14/10 10/04/10 B101278
QC Results for Batch ID: B101278
Method Blank = Sample ID Result dualifer " RL Analyzed
B101278-BLK1 Blank- 50U 5.0 10/04/10
, spike  Source  Source %Rec RPD
Sample # QC Sample Result Level Sample Result %Rec Limits RPD  Limit
B101278-BS1 Lcs 20.9 20. 104 85-115
B101278-MS1 Matrix Spike 234 20 1009065-10 9.54 63 . 75-125
B10I278-MSD1  Matrix Spike Dup 19.3 20 1009065-10 9.54 49. 75-125 19 20
¢
. Aut.h,orized:by: D f/\ Release Date: Y [ Lt ‘(A Page 34 of 36
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Washington State Department of Ecology
Manchester Environmental Laboratory
Final Analysis Report for

Zinc

Project Name: Frontier Hardchrome
} Work Order: 1009065
Project Officer; Barrett, Guy

Date Collected: 09/15/2010
Date Analyzed: 10/04/2010

Analyte: Zinc
Method: EPA200.8
Matrix: Water

Units: ug/L ‘
Sample # - Sample ID Result -Qualifier RL MDL Collected Analyzed Batch ID
1009065-11 - W92-168 135 5.0 1.5 09/15/10 10/04/10 B101279
1009065-12 W92-16A 50 . U 5.0 15 09/15/10 10/04/10 B10I1279
'] 1009065-13 W98-21A 50 U 5.0 1.5 09/15/10 10/04/10 B10i1279
1009065-14 W98-21B 5.0 ' U 5.0 1.5 - 09/15/10 10/04/10 B10i279
1009065-15 RA-MW-17A 5.0 U 5.0 1.5 09/15/10 10/04/10 B101279
1009065-16 . W97-18A 5.0 U 5.0 15 09/16/10 10/04/10 B101279
1009065-17 RA-MW-16A 14.1 5.0 15 09/16/10 10/04/10 B101279
1009065-18 RA-MW-16B 10.9 5.0 - 15 09/16/10 10/04/10 B10i279
1009065-19 RA-MW-15A 6.5 5.0 1.5 09/16/10 10/04/ 10 B101279
] 1009065-20 - B87-8 29.8 5.0 1.5 09/15/10 10/04/10 B101279
1009065-21 RA-MW-15B S.O U 5.0 15 . 09/16/10 10/04/10 B10i279
1009065-22 - QA3 50 BV 5.0 15 09/16/10 10/04/10 - B101279
1009065-23 RA-MW-12C 50 U 5.0 15 09/16/10 10/04/10 B101279
1009065-24 RA-MW-12B . 5.0 U 5.0 1.5 09/16/10 10/04/10 B101279
1009065-25. RA-MW-12A - 5.0 U 5.0 15 09/16/10 10/04/10 B10I279
QC Results for Batch ID: B101279 '
| Method Blank Sample ID Result Qualifer RL " Analyzed
|B101279-BiK1  Blank 50 U 5.0 10/04/10
Spike Source Source %Rec RPD
1Sample # QC Sample Result . level Sample Result . %Rec Limits RPD Limit
BlOlZ79-BSl 1cs . 21.3 20 . 107 . 85-115
B101279-M51 ‘Matrix Spike 225 20 1009065-22 471 89 75-125
B101279-MSD1  Matrix Spike Dup 204 20 1009065-22 4.71 . 78. 75-125 10 20
Authorized by: D V\ Release Date: \O h’“ ‘ N Page 35 of 36
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Washington State Department of Ecology
Manchester Environmental Laboratory .
Final Analysis Report for

Zinc, Dissolved

Project Narﬁe: Frontier Hardchrome Date Collected: 09/15/2010 Analyte: Zinc

Work Order: 1009065 ' Date Analyzed: 09/22/2010 Method: EPA200.8

Project Officer: Barrett, Guy . Matrix: Water

) ) Units: ug/L

Sample # Sample ID v Result Qualifier RL MDL Collected Analyzed Batch ID :

1009065-20 B87-8 o ' 22.7 1.0 0.03 09/15/10 09/22/10 B101194

1009065-21 RA-MW-158 2.6 1.0 0.03 09/16/10 09/22/10 B10I194

1009065-22 QA-3 12 1.0 003 09/16/10 ~ 09/22/10  B10I194

1009065-25 RA-MW-12A 10.0 U 10.0 0.3 09/16/10 09/22/10 B101194

QC Results for Batch ID: B101194 - ' ’

Method Blank  Sample ID Result Qualifer . RL o Analyzed

B101194-BLK1  Blank | 1.0 U 1.0 09/22/10

_ _ . Spike Source Source A %Rec RPD

Sample # QcC Sample Result Level Sample Result  %Rec Limits RPD Limit

B101194-BS1 - LCS . 19.7 20 ’ 99 . 85-115 B
4 B101194-MS1 Matrix Spike 203 20 1009065-22 1.21 95 75-125

B101194-MSD1  Matrix Spike Dup 20.6 20 1009065-22 1.21 97 . 75125 2 20
1 Authorized _by: ’ ‘ Drf\ _ n Release Date: \().‘Lo hio Page 36 0f36
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Washington State Department of Ecology

Manchester Environmental Laboratory
Final Analysis Report for

‘Sulfate

Project Name: Frontier Hardchrome
Work Order: 1009065 _
Project Officer: Barrett, Guy

Date Collected: 09/14/2010
" Date Analyzed: 09/27/2010

"Analyte: Sulfate
Method: EPA300.0
‘Matrix: Water

Units: mg/L
Sample # Sample ID Result Qualifier RL MDL  Collected Analyzed Batch ID
1009065-03 . W85-6A 19.9 1,20 0.36 09/14/10 09/27/10 B101193
1009065-04 QA-1 19.2 1.20 0.36 09/14/10 09/27/10 B10I1193
1009065-07 W99-R5A 15.1 1.20 0.36 09/14/10 09/27/10 -B101193
1009065-08 B854 97.1 - 1.25 Q.38 09/14/10 09/27/10 B101193
1009065-20 B87-8 102 1.20 0.36 09/15/10 09/27/10 ‘B101193
QC Results for Batch ID: B101193
Method Blank Sémple D Result -Qualifer RL Analyzed
B101193-BLK1 Blank 030 U 0.30 - 09/27/10
Spike Source Source %Rec " RPD

Sample # QC Sample Result Level Sample Result - %Rec Limits RpDp Limit
B101193-BS1 LCS 491 5 - 98 90-110

| B10i193-DUP1 Duplicate 241 1009019-04. 2.29 5 20
B101193-MS1. - Matrix Spike 7.86 5 1009020-01 2.85 100 75-125

' ’ }/\ ) . B
Authorized by: \> Release Date: \o \w‘p Pagelof1l
10/20/2010
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APPENDIX D .
EXCEPTION SUMMARY FOR LABORATORY
DATA QUALITY ASSURANCE REVIEW

DATA SUMMARY

The laboratory data quality assurance review and validation of analytical results for 28 water
samples, Project Number 1009065, collected between 13 and 16 September 2010 from the
Frontier Hard Chrome site has been completed. This review incorporates sample results for other
metals for assessment purposes, but applies only to the following analyses:

o Total recoverable and dissolved chromium by Washi'ngton State Department of ‘
Ecology’s (WDOE) Manchester Environmental Laboratory (MEL), of Port Orchard,
Washington, following EPA Method 200.8 — inductively-coupled plasma/mass
spectrometry (IC/MS).

e Hexavalent chromium by Columbia Analytical Services (CAS) of Kelso, Washington,
following EPA SW-846 Method 7196A — DPC colorimetry.

Quality assurance/quality control (QA/QC) reviews of laboratory procedures were performed on
an ongoing basis by MEL. A data review was performed by MEL’s QA section on laboratory
quality control results to ensure they met method quality objectives for the project. Data review
followed the format outlined in the National Functional Guidelines for Inorganic Data Review
(EPA 2004), modified to include specific criteria specified in the Frontier Hard Chrome Long-
Term Monitoring Plan (Work Plan; Weston 2004). Raw laboratory data including calibrations,
sample login forms, sample preparation logs and bench sheets, mass spectral tuning data, and
raw instrument data were not available for this review.

This is an exception summary. All laboratory quality assurance results as applicable

(e.g., holding times; blank sample analysis, matrix spike/duplicate spike analysis, and laboratory
control sample analysis results) supplied to WESTON for the analyses met acceptance criteria
specified in the Work Plan (Weston 2004), with no exceptions.

Precision was evaluated as relative percent differences (RPD) between duplicate, split-sample,
and total/dissolved concentrations. Samples 1009065-08 (collected from monitoring Well
B85-4) and 1009065-21 (collected from monitoring Well RA-MW-15B), were analyzed for both
total recoverable and dissolved chromium. Field duplicates for total recoverable chromium were
collected from monitoring Wells B85-4 and RA-MW-15B and a dissolved sample was collected

. from monitoring Well RA-MW-15B. Acceptance criteria specified in the QAPP were met for all

duplicate analyses; with the exception of the Relative Percent Difference (RPD) in-a sample
collected from RA-MW-15B and analyzed for total chromium (-37.9%). Agreement between
detected total recoverable and dissolved results was acceptable.

©10-0023 _ D-1 6 December 2010



Sample 1009065-20 (collected from monitoring Well B87-8) was analyzed for total recoverable
chromium (3.02 pg/L), dlssolved chromlum (2.71 pg/L), and hexavalent chromium (not detected
at5 0 pg/L).

DATA QUALIFICATION

No QA/QC exceptions were noted in the data review associated with the analysis of total
recoverable, dissolved, and hexavalent chromium. Upon consideration of the data qualifications
noted above and the project data quality objectives spec1ﬁed in the QAPP the data are

" ACCEPTABLE for use.

DATA QUALIFIERS

If required, any data qualifiers applied by the laboratory have been removed from the data
summary sheets and superseded by data validation qualifiers.

The following data validation qualifiers were used to modify the data quality and usefulness of
individual analytical results. .

U - The analyte was not detected at the given quantitation limit.

10-0023 D-2 6 December 2010
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Columbia Analytical Services

METALS
7.
LABORATORY CONTROL SAMPLE

Client; Washington State Department of E Service Request: K1010073
Project No.: NA
Project Name: Frontier Hard Chrbme (FHC)
Aqueous LCS Source: Inorganic Ventures Solid LCS Source:
Aqueous: ug/L Solid: mg/kg
Analyte True Found %R True " Found c Limits %R
| Sulfur [ 10000 10600106.0 | || I
Form V:[ﬁ - IN




Columbia Analytical Services

METALS' |

-9 ;

ICP SERIAL DILUTIONS

. |

Client: _ Washington State Department of E Service Request: K1010073 |
Project No.: NA : Units: UG/L

Project Name: Frontier Hard Chrome (FHC)

Sample "Name: 1009065-08L Lab Code: K1010073-003LDISS
cq s L %
. Initial Sample Serial Dilution .
Re:ult (g) Result (S) Differ-
ence
Analyte c c Q
| Sulfur | 3207.0] || 3287.5 2.5| P

Form IX - IN
48




COLUMBIA ANALYTICAL SERVICES, INC.

Client: ~ Washington State Department of Ecology Service Request No.: K1010073
Project: _Frontier Hard Chrome - Date Received: 9/15/10
Sample Matrix:  Water ’

~ CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for samples designated for Tier III validation deliverables including-
summary forms and all of the associated raw data for each of the analyses. When appropriate to the method, method
blank results have been reported with each analytical test.

. Sample Receipt -

Four water samples were received for analysis at Columbia Analytical Services on 9/15/10. The samples were
received in good condition and consistent with the accompanying chain of custody form. The samples were stored
in a refrigerator at 4°C upon receipt at the laboratory. :

» Generéxl Chemistry Parameters

No-anomalies associated with the analysis of these samples were observed.

Dissolved Metals

Matrix Spike Recovery Exceptions:

_The control criteria for matrix spike recovery of Sulfur for sample 1009065-08 were not applicable. The "analyte

concentration in the sample was s1gmﬁmntly higher than the added spike concentration, preventing accurate evaluation
of the spike recovery. :

No other anomalies associated with the analysis of these samples were observed. -

Approved by




Manchester Environmental Laboratory
7411 Beach Drive East, Port Orchard, Washington 98366

October 26, 2010

Subject: Frontier Hardchrome
Sample ID: 1009065-20
Laboratory: Columbia Analytical Services
Project Officer: . Guy Barrett
By: Karin Feddersen
Hexachrome
| Summary

The sample was hand-delivered to the laboratory within 30 minutes of collection. The sample arrived
at a temperature less than 6°C and was stored at 4°C upon arrival. :

Analytical Methods
This sample was prepared and analyzed using EPA SW-846 method 7196A. Routine QA/QC
procedures were performed. '

Blanks

. No hexachrome was detected in the method blank.

Holding Times _
The sample was analyzed within the method holding time of 24 hours from collection.

Duplicate Samples

. Duplicate analyses were performed on this sample. Both results were below the reporting limit.

Matrix Spike and Matrix Spike Duplicate A
A matrix spike analysis was performed on the sample. Recoveries were within laboratory limits of
85% to 115%. ' ‘

Laboratory Control Sample (LCS)

" Recovery was within laboratory limits of 85% to 115%.

Data Qualifier Codes

8] - The analyte was analyzed for, but was not detected above the reported sample quantitation
limit.

CAS Hexachrome_Frontier Hardchrome 1009065.docx : ' Page 1 of 1




Client :

Project Name :
Project Number ;
Sample Matrix ;

Analysis Method

- Test Notes :

~ Sample Name

1009065-20
Method Blank

Report By: DSMITH

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Washington State Department of Ecology
Frontier Hard Chrome (FHC)

NA
WATER '
Chromium, Hexavalent
7196A
. Dilution
Lab Code MRL MDL Factor

K1010073-004 0.050 0.004 1
K1010073-MB 0.050  0.004 1

11

Service Request :
Date Collected :
Date Received :

Units :
Basis :

Date

K1010073
09/15/10
09/15/10

mg/L
NA

. Result

Analyzed Result Notes

09/16/10
09/16/10

ND
ND

Printed: 10/4/2010 4:17:52PM




COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report I
Client : Washington State Department of Ecology Service Request : K1010073
Project Name :  Frontier Hard Chrome (FHC) : Date Collected : 9/15/2010
Project Number : - NA . . Date Received : 9/15/2010
Sample Matrix : WATER _ Date Prepared : NA
~ Date Analyzed : 09/16/10 I
Duplicate Summary
Inorganic Parameters
Sample Name : ‘ 1009065-20 - Units : mg/L I
Lab Code : K1010073-004DUP o Basis : NA
Test Notes - ’
Duplicate Relative l
. Analysis . " Sample Sample Percent Result '
Analyte Method MRL Result Result Average Difference Notes
Chromium, Hexavalent v ' _ TI96A 0.050 ND ND ND - I
Report By: DSMITH 12 - . Printed: 10/4/2010 4:17:52PM




Client :
Project Name :
Project Number :

Sample Name :
Lab Code :
Test Notes :

Analyte

Chromium, Hexavalent

Report By: DSMITH

COLUMBIA ANALYTICAL SERVICES, INC.

Washington State Department of Ecology
Frontier Hard Chrome (FHC) '

NA

Sample Matrix: WATER

1009065-20

"~ K1010073-004MS

QA/QC Report

Matrix Spike Summary
Inorganic Parameters

Analysis
Method

7196A

MRL

0.050

13

Spike
Level

0.400

Service Request :
Date Collected :
Date Received :
Date Prepared :
Date Analyzed :

Units :
Basis :

Spiked
Sample Sample

K1010073
9/15/2010
9/15/2010
NA
09/16/10

mg/L
NA

CAS
Percent
Recovery
Percent  Acceptance Result

Result  Result Recovery Limits = Notes

ND -0.360

90 85-115

Printed: 10/4/2010 4:17:52PM



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client ¢ ' _ " Washington State Department of Ecblogy Service Request : K1010073
Project Name : Frontier Hard Chrome (FHC) Date Collected : 9/15/2010
Project Number: NA Date Received : 9/15/2010
Sample Matrix: WATER Date Prepared : NA

Date Analyzed : 09/16/10

Matrix Spike/Duplicate Matrix Spike Summary

Sample Name : 1009065-20 _ Units : mg/L
Lab Code : K1010073-004MS K1010073-004DMS Basis : NA
Test Notes :
. Spike .
: Prep Analysis * Spike Level Sample Spike Result Recovery Ac cfl?tin ce l;::'a::::: Result
Analyte . Method Method MRL MS DMS Resut MS DMS MS DMS Limits  Difference votes
Chromium, Hexavalent ~ NONE 7196A 0.056 0400 0400 ND 0360 0342 90 85 85-115 5

Report By: DSMITH . 14 Printed: 10/4/2010 4:17:52PM




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Washington Statc Departmént of Ecology . Service Request :  K1010073
Project Name : Frontier Hard Chrome (FHC) Date Collected : NA
Project Number: NA Date Received :  NA
Sample Matrix ; WATER ) , Date Prepared: NA

Date Analyzed : 09/16/10

Laboratory Control Samble Summary
Inorganic Parameters

Sample Name : Lab Control Sample Units: mg/L
Lab Code : K1010073-LCS ' Basis: NA
Test Notes : )
CAS
Percent
. : . Recovery :

. ) Prep Analysis Percent Acceptance Result
Analyte : Method Method True Value Result Recovery  Limits Notes
Chromium, Hexavalent _ NONE 7196A 0.278 0.258 93 85-115 -

Report By: DSMITH - . _ : 15 . S Printed: 10/4/2010 4:17:52PM




Manchester Environmental Laboratory
7411 Beach Drive East, Port Orchard, Washington 98366

October 26, 2010

Subject: Frontier Hardchrome
Sample ID: 1009065-03, -07, -08, -20
Laboratory:. Columbia Analytical Services
Project Officer: Guy Barrett
By: Karin Feddersen
Sulfur
_ Summary

- The sample was hand-delivered to the laboratory within 30 minutes of collection. The sample arrived

at a temperature less than 6°C and was stored at 4°C upon arrival.

Analytical Methods

These samples were prepared and analyzed using EPA method 200.7. Routine QA/QC procedures
were performed.

‘Blanks
No sulfur was detected in the method blank.

Holding Times
The sample was analyzed within the method holding time of 24 hours from collection.

 Duplicate Samples

Duplicate analyses were performed on sample 1009065-08. The RPD was 1.2%.

Matrix Spike and Matrix Spike Duplicate

A matrix spike analy51s was performed on sample1009065-08. The recovery was 214% The
concentration native to the source sample was greater than 5 times the spike value. A serial dilution
was performed on this sample, with a percent difference of only 2.5%. No qualification of the data was
warranted. ‘

Laboratory Control Sample (LCS)

Recovery was within laboratory limits of 85% to 115%.

Data Qualifier Codes
U - The analyte was analyzed for, but was not detected above the reported sample quantitation
limit,
V 'CA:S Sulfur_Frontier Hardchrome 1009065.docx -~ Page 1 of 1




Columbia Analytical Services

- Cover Page -
INORGANIC ANALYSIS DATA PACKAGE

Client: Washington State Department of Ecology Service Request: K1010073
Project Name: Frontier Hard Chrome (FHC)
Project No.: .
Sample Name: ] : Lab Code:
1009065-03 ' K1010073-001DISS
1009065-07 ' K1010073-002DISS
1009065-08D , K1010073-003DDISS
1009065-08 K1010073-003DISS
1009065-08S ‘ K1010073-003SDISS
1009065-20 K1010073-004DISS
" Method Blank K1010073-MB
Comments:
Approved By: — J__J‘.( C Date: \0( KO\\(Q
[ — —
23




Columbia Analytical Services

2

METALS
1.
INORGANIC ANALYSIS DATA PACKAGE
Client: Washington State Department of E Service.naquest: K1010073
Project No.: NA Date Collected: 9/14/2010
P‘roject Nama: Frontier Hard Chrome (FHC) Date Received: 9/15/2010
‘Matrix: - WATER Units: ug/L
Basis: N/A
Sample Name: 1009065-03 Lab COd@: K1010073-001DISS
Analysis Dil. Date Date
Analyte Mathod MRIL, MDL Factor | Extracted | Analyzaed Result
Sulfur 200.7 500 50.0 1.0 | 09/29/10 | 09/28/10 6780
% 'Solida: 0.0
Comments: '
Form I.- IN
24




Columbia Analytical Services

METALS
-1-
INORGANIC ANALYSIS DATA PACKAGE
Client: Washington State Department of E Service Request: K1010073
Project No.: NA Date Collected: 9/14/2010
Project Name: Frontier Hard Chrome (FHC) Date Réceived: 9/15/2010
Matrix: WATER Units: ug/L
Basis: N/A
Sample Name:  1009065-07 Lab Code: K1010073-002DISS
Analysis Dil. Date Date

Analyte Method MRI, MDL Factor | Extracted Analyzed Result

Sulfur | 200.7 500 50.0 1.0 | 09/29/10 | 09/28/10 5090
% Solids: 0.0
Comments:

Form I - IN
25




Columbia Analytical Servicés

INORGANIC ANALYSIS DATA PACKAGE

METALS
-1-

Client: Washington State Department of E Service Request: K1010073
Project No.: NA. Date Collected: 9/14/2010
Project Name: Frontier Hard Chrome (FHC) Date Received: 9/15/2010
Matrix: WATER Units: ug/L
ﬁasis: N/A
Sample Name: 1009065-08 Lab Code: K1010073-003DISS
_ Analysis Dil. Date Date

Analyte Method MRL MDL Factor | Extracted | Analyzed Result

Sulfur 200.7 5000 500 10.0 | 09/24/10 | 09/29/10 33300
% Solids: 0.0 V :

Comments:

Form I - .IN
26
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Columbia Analytical Services

METALS
-1-
INORGANIC ANALYSIS DATA PACKAGE
CIien£: Washington State Department of E Servica Request: K1010073
Project No.: NA Date Collected: 9/15/2010
Project Name: Frontier Hard. Chrome (FHC) Date Recaived: 9/15/2010
Matrix: WATER Units: ug/L
Basis: N/A
Sample Name: 1009065-20 Lab Coda: K1010073-004DISS
Analysis : Dil. PDate Date

Analyte Method MRL MDL Factor | Extracted | Analyzed | Result

Sulfur 200.7 5000 500 l 10.0 | 09/24/10 | 09/29/10 35300
% Solids: 0.0 ‘
Coﬁments:

Form I - IN

27




Columbia Analytical Servi'ces

Form I - 1IN

28

- METALS
. -1- .
INORGANIC ANALYSIS DATA PACKAGE
Client: Washington State Department of E Service Request: K1010073
- Project No.: NA - Date Collected:
Project Name: Frontier Hard Chrome (FHC) Date Received:
Matrix: WATER Units: ug/L
Basis: N/A
Sample Name:  Method Blank Lab Code: K1010073-MB
Analysis Dil. Date Date
Analyte ‘'Mathod MRL MDL Factor | Extracted | Analyzed | Result’
Sulfur 1200.7 500 50.0 1.0 09/29/10 l 09/28/10 50.0
% Solids: .0 . B
Comments:




Columbia Analytical Services

METALS
-5A -

SPIKE SAMPLE RECOVERY

Client: Washington State Department of E Service Request:
Project No.: NA - dnits:
Project Name: Frontier Hard .Chrome (FHC) Basis:
Matrix: WATER % Solids:

K1010073

UG/L
N/A

0.0

Sample Name: 1009065-08S

Lab Code: K1010073-003SDISS

Control Spike . Sample Spike .
Anal\yte Limit %R Result ¢ Result ¢ Added %R Q Method
Sulfur 44000| | 33300 5000.00| 214.0 200.7

An empty field in the Control Limit column indicates the control limit is not apblicable

Form V (PART 1) - IN
45




Columbia Analytical Services

METALS
-6-
DUPLICATES
Client: ‘Washington State Department of E - Service Request: K1010073
Proﬁect No.: NA : Units: UG/L
project Name: Frontier Hard Chrome (FHC) o Basis: N/A
Matrix: WATER ) % Solids: 0.0
Sample Name: 1009065-08D _ Lab Code: K1010073-003DDISS
Analyte c;:;zzl Sample (S) c Duplicate (D) c RPD Q Method
Sulfur T 20 . 33300 _ 33700 | 1.2 | 200.7

An empty field in the Control Limit column indicates the control limit is not applicable.

Form VXB - IN
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Columbia Analytical Services

METALS
-7-
LABORATORY CONTROL SAMPLE

Client: Washington State Department of E Service Request: K1010073
Project No.: NA

Project Name: Frontier Hard Chrome (FHC)

Aqueous LCS Sourca: Inorganic Ventures Solid LCS Source:

'

. Aqueous: ug/L Solid: mg/kg

Analyte | True Found R True Found c Limits %R
[ sulfur [ 10000 10600 [106.0 | | [ | { [

Form Va% - IN




Columbia Analptical Services

METALS:
-9.
ICP SERIAL DILUTIONS
" Client: Washington State Department of E = Service Request: K1010073

Project No.: NA ' ) Units: UG/L

Project Name: Frontier Hard Chrome (FHC)

Sample "Name: 1009065-08L Lab Code: K1010073-003LDISS
- . R 3
. Initial Sample Serial Dilution Differ-
Result (I) Result (S) ence
Analyte c c
| Sulfur | 3207.0] || 3287.5| 2.5}

Form IX - IN
48
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APPENDIX C

RECONSTRUCTED MONITORING WELL ELEVATIONS
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FOR
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JOB NO.: 07-231
DATA COLLECT: 11-30-07
DRAWING DATE: 12-06-07

LEGEND:
® INDICATES MONITORING WELL

BENCH MARK:

VERTICAL DATUM IS CITY OF VANCOUVER BENCH MARK
108, A BRASS DISC ON THE NORTHEAST CURB AT THE
INTERSECTION OF E. 5TH STREET AND GRAND BOULEVARD.
ELEVATION = 53.76 (NAVD 29)
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APPENDIX D

DATA VALIDATION MEMORANDUM
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APPENDIX D |
EXCEPTION SUMMARY FOR LABORATORY
DATA QUALITY ASSURANCE REVIEW

DATA SUMMARY

The laboratory data quality assurance review and validation of analytical results for 28 water
samples, Project Number 1009065, collected between 13 and 16 September 2010 from the
Frontier Hard Chrome site has been completed. This review incorporates sample results for other
metals for assessment purposes, but applles only to the following analyses:

o Total recoverable and dissolved chromium by Washmgton State Department of
Ecology’s (WDOE) Manchester Environmental Laboratory (MEL), of Port Orchard,
Washington, following EPA Method 200.8 — inductively-coupled plasma/mass
spectrometry (IC/MS).

e Hexavalent chromium by Columbia Analytical Services (CAS) of Kelso, Washmgton
- following EPA SW-846 Method 7196A — DPC colorimetry.

‘Quality assurance/quality control (QA/QC) reviews of laboratory procedures were performed on
an ongoing basis by MEL. A data review was performed by MEL’s QA section on laboratory
quality control results to ensure they met method quality objectives for the project. Data review
followed the format outlined in the National Functional Guidelines for Inorganic Data Review
(EPA 2004), modified to include specific criteria specified in the Frontier Hard Chrome Long-
Term Monitoring Plan (Work Plan; Weston 2004). Raw laboratory data including calibrations,
sample login forms, sample preparation logs and bench sheets, mass spectral tuning data, and
raw instrument data were not available for this review. _

This is an exceptioh surhmary All laboratory quality assurance results as applicable

(¢.g., holding times; blank sample analysis, matrix spike/duplicate spike analysis, and laboratory
control sample analysis results) supplied to WESTON for the analyses met acceptance criteria
specified in the Work Plan (Weston 2004), with no exceptions.

Precision was evaluated as relative percent differences (RPD) between duplicate, split-sample,
and total/dissolved concentrations. Samples 1009065-08 (collected from monitoring Well
B85-4) and 1009065-21 (collected from monitoring Well RA-MW-15B), were analyzed for both
total recoverable and dissolved chromium. Field duplicates for total recoverable chromium were
collected from monitoring Wells B85-4 and RA-MW-15B and a dissolved sample was collected

- from monitoring Well RA-MW-15B. Acceptance criteria specified in the QAPP were met for all
- duplicate analyses; with the exception of the Relative Percent Difference (RPD) in-a sample

collected from RA-MW-15B and analyzed for total chromium (-37.9%). Agreement between
detected total recoverable and dissolved results was acceptable.

©10-0023 - ' © D-1 : : 6 December 2010




Sample 1009065-20 (collected from monitoring Well B87-8) was analyzed for total recoverable
chromium (3.02 pg/L), dlssolved chromlum (2.71 pg/L), and hexavalent chromium (not detected
at 50 pg/L). .

DATA QUALIFICATION

No QA/QC exceptions were noted in the data review associated with the analysis of total

recoverable, dissolved, and hexavalent chromium. Upon consideration of the data qualifications -

noted above and the project data quality objectives spe01ﬁed in the QAPP the data are
" ACCEPTABLE for use.

DATA QUALIFIERS

If required, any data qualifiers applied by the laboratory héve béen removed from the data
summary sheets and superseded by data validation qualifiers.

The following data validation qualifiers were used to modify the data quality and usefulness of
individual analytical results.

U - The analyte was not detected at the given quantitation limit.

10-0023 ‘ . _ D=2 6 December 2010




Weston Solutions, Inc. R EC F l %j E E

Suite 200

190 Queen Anne Avenue North - =
Seattle, Washington 98109-4926 DEC 90 201p
206-521-7600 ¢ Fax 206-521-7601
| BTGNS SIOINVRBEOIIRe \vww.westonsolutions.com Environmentat
Rt WIIICl L)

Cleanup Office

17 December 2010

Guy Barrett

Washington State Department of Ecology
Toxics Cleanup Program

P.O. Box 47600

Olympia, WA 98504-7600

SUBJECT: EVENT 16 LONG TERM MONITORING REPORT
FRONTIER HARD CHROME SITE,
VANCOUVER, WASHINGTON

Dear Mr. Barrett,

Weston Solutions, Inc. (WESTON®) is pleased to submit one copy of the Frontier Hard
Chrome Event 16 Long Term Monitoring Report. This report discusses the groundwater
monitoring results that were obtained from site sampling on 13 September through

16 September 2010. During this sampling event, Well B87-8 was sampled for hexavalent

chromium.

Please feel free to contact me if you have any questions.

Sincerely,
Weston Solutions, Inc.

venn

in Broom/ LG, LEED® AP
Senior Project’Leader

(206) 521-7607
Kevin.Broom@westonsolutions.com

Ce:
Claire-Hong (U.S. EPA)
Project File

an employee-owned company
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