
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































f/ EAnalytical Resources, Incorporated

1U 
Analytical Chemists and Consultants

November 7,2008

Joy Dunay
Anchor Environmental, LLC
1423 3'o Avenue, Suite 300
Seattle, WA 98101

RE: Glient Project: 000105-01, Kimberly Glark
ARI Job No.: NN88

Dear Joy:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt
documentation, and the final data package for samples from the project referenced above.

Sample receipt and details of these analyses are discussed in the Case Narrative.

An electronic copy of this package will remain on file with ARl. Should you have any
questions or problems, please feel free to contact me at your convenience.

Sincerely,

ANALYTICAL RESOURCES, INC.

1'\ . --.11\--r

#'tarlnnt'\5;
Cheronne Oreiro\
Project Manager
-For-
Susan Dunnihoo
Director, Client Services
sue@arilabs.com
206-695-6207

Enclosures

cc: eFile NN88

4611 South 134th Place, Suite 100.'TukwilaWAg8l68 . 206-695-6200 o 2o6-69s-6201 fax



Chain of Custody
Documentation

prepared
for

ANCHOR ENVIRONMENTAL, LLC

Project: KIMBERLY CLARK, 000105-01

ARI JOB NO: NN88

prepared
by

Analytical Resources, Inc.
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

ARf cfienr iln /

Cooler Accepted by:

Project Name:

COC No: Delivered, by:

Tracking No:Assigned ARI Job No

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filfed out (ink, signed, etc.) ........

Gooler Receipt Form

YES NO

NO

,u,", 7 i fof nne: 8(4t
Complete custody foqms and attaah all shipping documents

Log-ln Phase:

/?-
Was a temperature blank included in the cooler?

What kind of packing material was used? ., .-.'-'. .....-...-.-......' -.. -.. "7f Y
Wassufficientice used (if appropriate)? .-........................ ftE{ NO\--/
Were all bottles sealed in individualplastic bags? ..-...-.--.---.- Y"EP l$O'

Didal|bottlearriveingoodcondition(unbroken)?
Were all bottle labels complete and legible? f;fS NOr:
Dida||bott|e|abelsandtagsagreewithcustodypapers?
Were all bottles used correct for the requested analyses? ............-...-.. fESa NO

L i ,,r'\'-.

Do any of the analyses (bottles) require preservation? (attach preservation checklist) ....... YES iINEF

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? -....-.-...;..., ..........-....... ;'Gb NO-\J

Record cooler temperature (recommended 2.0-6.0 "C for chemistry oft,z-"c

,TI

Samples Logged by: o"rr, ?','/f,;'hf ri'"' ';{,#
*' Notify Project Manager of discrepancies or concerlls *

Explain discrepancies or negative responses:

By: Date:

lJi3
Revision 008

a6t2w7
0016F Cooler Receipt Form



Case Narrative

prepared
for

ANCHOR ENVIRONMENTAL, LLC

Project: KIMBERLY CLARK 000105-01

ARI JOB NO: NN88

prepared
by

Analytical Resourceso Inc.
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ANALYTICAL
RESOURCES
INCORPORATED

Case Narrative

Client: Anchor Environmental
Project: 000105-0f , Kimberly Clark
Matrix: Sediment
ARI Job No.: NN88

Sample receipt

Seven sediment samples were received September 9, 2008 under the ARI job number
referenced above. The samples were received in good condition. The cooler temperatures
measured by IR thermometer following ARI SOP were 2.0 and 4.2"C and the samples were
iced. For further details regarding sample receipt, please refer to the Cooler Receipt Form.

General Chemistry Parameters

The samples were prepared and analyzed within the required holding time.

The method blanks were clean and the LCS had recoveries within limits for both batches.
Standard reference recoveries were within limits for both batches.

The matrix replicates had RSD within limits. The matrix spike percent recoveries were
within control limits.

GeoTech (Grain Size)

A laboratory-specific Case Narrative follows this page.

L)(>

Page l of l 
t'l'l la-

Case Narrative NN88



-lf/ F- Ana I yti cal Reso u rces, I n co rpo rated

-aU Analytical Chemists and Consultants

Glient: Anchor Environmental, LLC ARI Project No.: NN88

Glient Project: Kimberly Clark Glient Proiect No.: 0001 05-01

Case Narrative

1. Seven samples were submitted for Pore Water Extraction by the Corp of
Engineers draft interim guidelines and grain size analysis by Puget Sound
Estuary Protocol (PSEP) methodology.

2. The sediment for pore water extraction was placed in the nitrogen chamber
along with centrifuge bottles, spoons and a balance. The chamber was
sealed and filled with nitrogen. The centrifuge bottles were opened to allow
them to come to equilibrium with the chamber. The oxygen level in the
chamber was less than 1o/o.

3. All centrifuge bottles were soaked in 5% nitric acid, rinsed with deionized
water, pre-rinsed with Hexane and allowed to dry completely. All spoons
were pre-rinsed with Dichloromethane.

4. All samples were centrifuged in a pre-cooled centrifuge (4'C) at 3,000 x g for
30 minutes, decanted in the nitrogen chamber, and then placed in another
pre-cooled centrifuge (4"C) and spun at 7,000-x g for 30 minutes.

5. Some of the samples had "floaters," material that was floating on the top (or
within the water) and could not be separated by centrifuging.

6. The grain size analysis samples were received in 16 oz plastic jars.
7. The samples were run in a single batch and one sample from this job, AN-SB-

01-080908, was chosen for triplicate analysis. The triplicate data is reported
on the QA Summary.

8. All of the samples contained shell fragments and organic debris which may
have broken down during the sieving process, possibly affecting the grain
size distribution.

9. The data is provided in summary tables and plots.
10. There were no other anomalies in the samples or methods on this project.

Approved by:
Title: Laboratory Supervisor

4611 South 134th Place, Suite 100. TukwilaWA9B168.206-695-6200.206-695-6201 fax

,lct 5



Data Summary Package

prepared
for

ANCIIOR ENVIRONMENTAL, LLC

Project: KIMBERLY CLARK 000105-01

ARI JOB NO: NN88

prepared
by

Analytical Resourceso Inc.
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GENERAL CHEMISTRY
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SAI''PLE RE SI'LTS -CONVENT IONAI.S
NN88-Anchor Enwironmental-, LLC axsb#s*@

INCORPORATED

Matrix: Sediment
Data Release Authorized
Reported: IO/23/OB

Analyte

C]-ient ID: AIrI-SB-O1-080908
ARr ID:. 08-22868 NN88A

Date Method Units

Project: KIMBERLY CLARK
Event: 000105-01

Date Sampled: 09/08/Og
Date Received: 09/09/OB

RL Sanple

Tota1 So]ids 09/L2/08 EPA 160.3 Percent 0.01 66.20
09]-208#2

Tota1 Volatif e Soli"ds 09/1,0/08 EPA 160.4 Percent 0.01 3.89
091008#1

'r'afrr Ara:nin -1pf6n I0/22/08 Plumbr1981 Percent 0.020 0.149
IO2208#r

RT, Analvtical renortino l imit
U Undetected at reported detection limit

Soil Sample Report-NN88 .) 0'" I



SAI'{PLE RE SULTS-COIIMNTIONALS
NN88-Anchor Environmental, LLC AXs:ffS*@

INCORPORATED

Matrix: Sediment
Data Re-Iease Authorized
Reported: 10 / 23 / 08

Analyte

Client fD: Atit-SB-02-080908
ARI ID: 08-22869 NN88B

Date Method Units

Project: KfMBERLY CLARK
Event: 000105-01

Date Sampled: 09/08/OB
Date Received: 09/09/08

RL Sanple

Total- Solids 09/12/08 EPA 160. 3 Percent 0. 01 62.40
09r208#2

Totaf Vol-atlle sofids 09/10/08 EPA 160.4 Percent 0.01 i .i 4
091008#1

T^+-l n---^: ^ -^rvLq! vlvarrau vdrbon I0/22/oB Plumb,1981 Percent O.o2O 0.402
r02208#7

RL AnaJ-ytical reporting -Limit
U Undetected at reported detection limit

Soil Sample Report-NN88
i)0ii9



Matrix: Sediment
Data Release Authorized
Rcnnrferl. 1n/?"/08Lvt 1Jt

SAI'{PLE REST LTS-CONVENIIONAIS alAgy1CAL fi\NN88-Anchor Environmental, LLC RESOURCES\7
INCORPORATED

Project: KIMBERLY CLARK
Event: 000105-01

Date Sampl-ed: 09 / Og / 08
Date Received: 09/09/OB

Analyte

C]-ient ID: AN-SB-03-080908
ARI ID: 08-22870 NN88C

Date Method Units RL Sa.nple

Total Solids 09/12/08 EpA 160.3 percenr 0.01 50.40
09r208#2

Tota-l- Vo]-atife sol-ids 09/10/oB EPA 160.4 percent 0.01 12.20
091008#1

Tnf:r ora:ni^.:rbon I0/22/08 Plumb,1981 percent 0.020 3.42
r02208#r

RL Analytical reporting limit
U Undetected at reported detection l-imit

Soil Sample Report-NN88 i1010



SAMPLE RESULTS -CONVENTIONALS
NN88-Anchor Environmental, LLC fixsbfiseb@

INCORPORATED

Matrix: Sediment An f /
3:::.1:::' i:,ilil;ri zed t+vLwr LJt wv \J

Client ID: AIrI-SB-O -080908
ARI ID: O8-22871 NN88D

Date Method Units

Project: KIMBERLY CLARK
Event: 0001-05-01

Date Sampled: 09/08/OB
Date Received: 09/09/08

Rt SampleAnalyte

Totaf Solids 09/L2/08 EPA 160.3 Percent 0.01 10.20
09r208#2

Totaf Volatife Solids 09/L0/08 EPA 160.4 Percent 0.01 3.36
091008#1

Tnf al oro:ni c C:rbon 10/22/08 P-l-umb, 1981 Percent 0.020 3.04
102208#I

RL Analytical reporting limit
U Undetected at reported detection fimit

Soil Samp.l-e Report-NN88 .Jil1 1



SA}4PLE RESI'LTS-CONVENTIONAIS
NN88-Anchor Environnental, LLC Aisbffsrr@

INCORPORATED

Matrix: Sediment ^. ;

Data Rel-ease Autho r ize4\f,,/
Reported: I0/23/08 U

Project: KfMBERLY CLARK
Event:000105-01

Date Sampled: 09/08/OB
Date Recei-ved: 09/09/08

Analyte

C]-ient ID: AliI-SB-05-080908
ARI ID: 08-22872 NN88E

Date Method Units RL Sa-mple

Total Solids 09/12/08 EPA 160.3 Percent 0.01 66.20
091208*2

Totaf Volatile Sofids O9/I0/08 EPA 160.4 Percent 0.01 3.15
091008#1

n^!-r n*^--i^ ^rrbon L0/22/08 P1umb,1981 Percent 0.020 2.63rvLor vt9orrru vo
L02208#7

RL AnaJ-ytical reporting Iimit
U Undetected at reported detection l.imit

Soil Sample Report-NN88 ilil i2



SAMPLE REsttLTs-coNvENTIoNAIS 4NALYTTCAL a
NN88-Anchor Environmental I LLc RESOURCESV

INCORPORATED

Project: KIMBERLY CLARK
Event: 000105-01

Date Sampled: 09/08/08
Date Received: 09/09/OB

Matrix: Sediment
Data Release Authorized
Rcnarfcrl '1O/21/OB

Analyte

Client ID: AtrI-SB-06-080908
ARI ID:. O8-22873 NN88F

Date Method Units RL Sanple

Total Sotids O9/L2/08 EPA 160.3 Percent 0.01 67 .60
o9r208*2

Tota1 Volatile Solids 09/70/08 EPA 160.4 Percent 0.01 3.98
091008#1

.lanf=r Arnrnin 1-11[ep 10/22/08 pIumb,1981 percent 0.020 2.73
702208#r

RL Analytical reporting limj-t
U Undetected at reported detection l-imit

Sni I S:mnlp Renort-NN88 ). i3



SAMPLE RESULTS-COI|TVENTIONAIS ANO''-'"O'A
NN88-Anchor Environmenta.l-, LLC RESOURCESV

INCORPORATED

Project: KIMBERLY CLARK
Event: 000105-01

Date Sampled: 09/08/08
Date Received: 09/09/08

Matrix: Sediment
Data Release Authorized
Reported : 1O / 23 / OB

Anal-yte

Client ID: Atrl-SB-07-080908
ARI IDz Q8-22874 NN88G

Date Method Units RL Sanple

Total- Sol-ids 09/12/08 EPA 160.3 Percent 0.01 39.10
091208#2

Total Volatile Soli-ds 09/1,0/08 EPA 160.4 Percent 0.01 3L.92
091008#1

T^+-r n-^-^i^ ^-rbon I0/22/08 Plumb,1981 Percent 0.020 3.4Lt9LOM VArrrU VA

102208#L

RL Analytical reporting limit
U Undetected at reported detection fimit

Soil Sample Report-NN88 t):J'i 4



Matrix: Sediment
Data Release Authorized
Rannrfcrl' 1n/?"/OB

Analyte Date Units

Ais:fi:rb@
INGORPORATED

METHOD BI"ANK RESULTS-COIiIVENIIONAIS
NN88-Anchor Environmental, LLC

Project: KfMBERLY CLARK
Event: 000105-01

Date Samnlecl: NA
Date Received: NA

Blank

Tota] Solids 09/72/08 Percent < 0.01 U

09/72/08 < 0.01 U
09/72/08 < 0.01 U

Total Volatile Sofids 09/70/08 Percent < 0.01 U

Total Organic Carbon 10/22/08 Percent < 0.020 U

Soi-l- Method Blank Report-NN88 ..,ri | ?



LAB CONTROL RESI'LTS-CONVENTIONALS
NN88-Anchor Environmental, LLC fixsbfir!@

INCORPORATED

Matrix: Sediment
Data Release Authorize
Reported: IO/23/08

Project: KIMBERLY CLARK
Event: 000105-01

Date Sampled: NA
Date Received: NA

Spike
Analyte Date Units LCS Added Recovery

Totaf Organic Carbon 10/22/08 Percent 0.525 0.500 105.0%

SoiI Lab Controf Report-NN88
ii)'ia)



axsbfisrb@
INCORPORATED

CLARKMatrix: Sediment ^ /
3::: - l:l:" i :,x:: l:ri zefhlr'/
r\slJv! usu. Lw/ LJ/ vu I | \,.U

Analyte/SRM rD

STATiIDARD RE E ERENCE RE ST'LTS -CONVENT IONAIS
NN88-Anchor Environnental, LLC

Date Units

Prni acl- .

Event:
T^)al- o Qrmnl arl .

Date Received:

SRM

KIMBERLY
000105-01
NA
NA

True
VaIue Recovery

Total Organic Carbon
NIST #8704

ro/22/08 Percent 3.44 3.35 r02 .1 z

Soil- Standard Reference Report-NN88 rlii I 7



RE PLTCATE RE SI'LT S - CONVENT IONALS
NN88-Anchor Environmental, LLC fixsbfi8rr@

INCORPORATED

Matrix: Sediment n^ rf /
Data Release Authorl-zed\,)\(r/
Reported: I0/23/08 \J-

Project: KIMBERLY CLARK
Event: 000105-01

Date Sampled: 09/08/08
Date Recei-ved: 09 / 09 / Og

Date Units Sanple RepJ-icate(s) RPD/RSDAnalyte

ARI ID: NN88A Client ID: AtiI-SB-01-080908

Total Solids 09/12/08 Percent 66.20 66.-10 0.4%
66.50

Total- Volati]e Sol-ids 09/IO/OB Percent 3.89 3.'71 2.22
3.93

m^+-r n----'^ ^rrbon 10/22/08 Percent 0.149 0.131 5.1%rvLor vr9orrtu uo

0.818

Qni l Ranl in:l- o Rannri- -l{NIRP
.irJ i iJ



}4S /MSD RE ST'LTS -CONVENT IONAIS
NN88-Anchor Environnental- , r.r.C Alsbfi:tb@

INCORPORATED

Matrix: Sediment
Data Rel-ease Authorize
DannrfaA. 1i/)"/08!vt LJI

Analyte

Project: KIMBERLY CLARK
Event: 000105-01

Date Sampled: 09/08/08
Date Received: 09/09/OB

Spike
Date Units Sanp1e Spike Added Recovery

ARI ID: NN88A Client ID: AN-SB-01-080908

T^!-1 n-^--i^ ^-rbon I0/22/OB Percent 0.149 1.48 0.798 97.62avLor vr9arrfu vq

SoiI MS/MSD Report-NN88 )i) 'i 9
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Laboratory Data Package

prepared
for

ANCHOR ENVIRONMENTAL O LLC

Project: KIMBERLY CLARK 000105-01

ARI JOB NO: NN88

prepared
by

Analytical Resources, Inc.
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General Chemistry Analysis
QC Summary Data
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for

ANCHOR ENVIRONMENTAL, LLC

Project: KIMBERLY CLARK 000105-01
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Matrix: Sediment
Data Refease Authortzed
Reported: L0/23/08

Analyte

METHOD BLANK RESULTS-CON\ZENTIONALS 4NALyT1CAL fi\
NN88-Anchor Environmental, LLC RESOURCES\/

INCORPORATED

Proj ect: KTMBERLY CLARK
Event: 000105-01

I-)af c Samnl ed. \IA
Date Received: NA

Date Units BIank

09/10/08 Percent < 0.01 U

10/22/08 Percent < 0.020 U

Total- Sof ids 09 / 1,2 / 08 Percent < 0 . 01 U

09/12/08 < 0.01 u
09/12/08 < 0.01 u

Total- Volatile Soflds

m^r^1 r^ ^-fbonrvLof vrvqrrf9 !o

Soil- Method Blank Report-NN88
lilr,l5



LAB CONTROL RESI'LTS-CON\IENTIONAIS
NN88-Anchor Enwironnental, LLC fixsbffsrb@

INCORPORATED

Matri-x: Sediment
Data Re]ease Authorize
Renorf erll. 1O/21/08

Project: KIMBERLY CLARK
Event: 000105-01

Dafe Semnled: NA
Date Received: NA

Spike
Analyte Date Units LCS Added Recovery

Total- Organic Carbon 10/22/08 Percent 0.525 0.500 105.0C

Soif Lab Controf Report-NN88 l.l '7



S TA}.IDARD RE FERENCE RE SULT S -COIiTVENT IONAIS
NN88-Anchor Envirorurental , LLC fitsbff:rb@

INCORPORATED

Matrix: Sediment
Data Release Authorize
Reported: I0/23/08

Project: KIMBERLY CLARK
Event: 000105-01

Dafc Semnlcd' NA
Date Received: NA

True
Analyte/SRM ID Date Units SRM Value Recovery

Totaf Organic Carbon 10/22/08 Percent 3.44 3.35 102.12
Nrsr #8704

Soif Standard Reference Report-NN88 ir':"3



REPLTCATE REST LTS-COIWENTIONALS 4NALyTICAL A
NN88-Anchor Enwironnental, LLC RESOURCES\7

INCORPORATED

Matrix: Sediment
Data Rel-ease Authortzed
Reported: I0/23/08

Analyte Date

Project: KfMBERLY CLARK
Event: 000105-01

Date Sampled: 09/08/08
Date Received: 09/09/08

Units Sample Replicate(s) RPD/RSD

ARI ID: NN88A Client ID: AN-SB-01-080908

Totaf Sofids 09/72/08 Percent 66.20 66.10 0.42
66. s0

Total Vofatife Sofids 09/10/08 Percent 3.89 3.11 2.22
3.93

_^r^r n__--,^ ^_fbonruLdl vt9orrfu !o L0/22/08 Percent 0.1 49 0 .131 5 .12
0.818

Qni I Panl i nr1- a Rannrf -NItr]RR



MS /MSD RE SULTS -CON\ZENTIONAT,S
NN88-Anchor Environmental, LLC firsbfi8rb@

INCORPORATED

Matrix: Sediment
n^r^ n^l ^^^udLd 

^srsd>Y 
fiuuhoIl-Z€

Reportedl. L0/23/08

Project: KIMBERLY CLARK
Event: 000105-01

Date Sampled: 09/08/08
Date Received: 09/09/08

Spike
Date Units Sanple Spike Added RecoveryAnalyte

ARI ID: NN88A Client rD: AliI-SB-01-080908

n^f -1 A----i ^ ^-rbon L0/22/08 Percent 0.'749 1.48 0.798 9\.6eor v Lar vr 9orlf I va

Soil- MS/MSD Report-NN88 '' 't'1fi



General Chemistry Analysis
Sample Data

prepared
for

ANCHOR ENVIRONMENTAL, LLC

Project: KIMBERLY CLARK 000105-01

ARI JOB NO: NN88

prepared
by

Analytical Resources, Inc.

0031



SAI"IPLE RESULTS-CONVENTIONALS 4NALyT1CAL fi\
NN88-Anchor Environmental, LLC RESOURCES\7

INCORPORATED

Project: KIMBERLY CLARK
Event: 000105-01

Date Sampled: 09/08/08
Date Received: 09/09/08

Matri-x: Sediment
Data Release Authorized
Rcnnrrcrl' 1O/2"/08

Analyte

Client ID: AN-SB-01-080908
ARI ID: 08-22868 NN88A

Date Method Units RL Sample

09/12/08 EPA 160.3 Percent 0.01 66.20'IOtat 50-Lads
09L208#2

Totaf Volatile Solids 09/10/08 EPA 160.4 Percent 0.01 3.89
091008#1

' ^ rbon 10/22/08 Pfumb, 1981 Percent 0.020 0.1 49luLdr vt9artru 9@

L02208#r

RL Analytical reporting limit
U Undetected at reported detection fimit

Soil- Sampl-e Report-NN88 ii a'i jj ?



SAI'IPLE REsuLTs-coliIvENTroNArs aNALyrtcAL d\
NN88-Anchor Environmental, LLC RESOURCESV

INCORPORATED

Project: KIMBERLY CLARK
Event: 000105-01

Date Sampled: 09/08/08
Date Received: 09/09/08

Matrix: Sedi-ment
Data Release Authorized:
Renorf er] : 1O /2", /08

Analyte

Client ID: AN-SB-02-080908
ARI ID: 08-22869 NN88B

Date Method Units RL Sample

Total Solids 09/12/08 EPA 150.3 Percent 0.01 62.40
09L208#2

Total Vo]atlle Solids 09/10/08 EPA 160.4 Percent 0.01 '7.74
091008#1

m^'-r n*---'^ ^^rbon 10/22/08 plumb,1981 percent 0.020 0.402rvuar v!9otlf9 vq.
r02208#1_

RL Anaj-ytical reporting limit
U Undetected at reported detection limit

Soil- Sample Report-NN88 )i):,'3



SAI4PLE RESULTS-COI{\TENTIONAIS 4NALyI;CAL 
@NN88-Arrchor Environmental, LLc 

fir-"TJJ""ffY
Prolect: KIMBERLY CLARK

Event: OOO105-01
Dace Sampled: 09/08/08

Date Received: 09/09/08

Matrix: Sediment
Data Refease Authorized
Reported: 70/23/08

Analyte

Client ID: AtrI-SB-03-080908
ARI ID: 08-2287 0 NN88C

Date Method Units RL Sample

Totaf Sollds 09/72/08 EPA 160.3 Percent 0.01 50.40
09r208#2

Total Vofatr-l-e Sol-ids A9/I0/08 EPA 160.4 Percent 0.01 12.20
091008#1

m^'-r n--^-r ^ ^^rbon 10/22/08 Plumb,1981 Percent 0.020 3.42lvLoI v!9drrtu 9d

I02208#r

RL AnaJ-ytlcal reporting limit
U Undetected at reported detection limit

Soif Sampfe Report-NN88 ;i i) :.4



SAMPLE RESULTS-CONVENTIONAIS 4NALy1CALfi\
NN88-Anchor Environmental, LLC RESOURCES\/

INCORPORATED

Project: KIMBERLY CLARK
Event: 0O0l-05-01

Date Sampled: 09/08/08
Date Received: 09/09/08

Matrix: Sediment
Data Release Auchorized
Renorfecll. 1O/2i/08

Analyte

Client ID: A}{-SB-04-080908
ARI ID: 08-2287 1 NN88D

Date Method Units RL Sample

Total Solids 09/12/08 EPA 160.3 Percent 0.01 70.20
091208#2

Total Vofatile Solids 09/10/08 EPA l-60.4 Percent 0.01 3.36
091008#1

T^+-r n '^-nj ^ ^-rbon 10/22/08 Plumb, 1981 Percent 0.020 3.04r uLdr vr\Jdtr!u vo
r02208#r

RL Analytical reporting limit
U Undetected at reported detection fimit

Soil- Sam'ol-e Re'oort-NN88 ii.J.,1-l.i



SAIVIPLE RESULTs-cotwENTroNALS 4NALyrtcAL d\
NN88-Anchor Envirorrnental , LLC RESOURCES\7

INCORPORATED

Matrix: Sediment 
^n 

j Project: KIMBERLY CLARK
^ ^.-!L^--r-^f\l\/.uara Kerease nuchorized}-1,,2 Event: 000105-01

Reported: 10/23/08 [ /' Date Sampled: 09/08/08\/ Date Received: O9/O9/OB

Cl-ient ID : AN-SB-05-080908
ARI ID: 08-22872 NN88E

Analyte Date Method Units RL Sample

Totaf Sol-ids 09/12/08 EPA 160.3 Percent 0.01 66.20
091208#2

Totaf Vofatil-e Solids 09/10/08 EPA 160.4 Percent 0.01 3.15
091008#1

T^ts-1 n,^-n.;^ a-vr varlru rorbon L0 / 22 / 08 Plumb, 1- 981- Percent 0 .020 2 . 63
102208#r

RL Analytical reporting limit
U Undetected at reported detection Iimit

Soj-I Samp1e Report-NN88 il ii:;5



SAMPLE RESULTS-COI{VENTIONAIS 4NALyT1CAL A
NN88-Anchor Environmental, LLC RESOURCES\/

INCORPORATED

Project: KIMBERLY CLARK
Event: 000105-01

Date Sampled: 09/08/08
Date Received: 09/09/08

Matrix: Sediment
Data Refease Authoriz
Reported: I0/23/08

Analyte

Client ID: AN-SB-06-080908
ARI ID: 08-22873 NN88F

Date Method Units RL Samp1e

Total Sofids 09/12/08 EPA 160.3 Percent 0.01 61.60
0912A8#2

Totaf Volatife Sol-lds 09/10/08 EPA 160.4 Percent 0.01 3.98
091008#1

m^'-r A-^--'^ ^^rbon 10/22/08 plumb, 1981 percent 0.020 2.r3fvLqf vr9qrlfu vo

r02208#7

RL Analytical reporting limit
U Undetected aI renortecl cle1-ggljgn limit

Soil Sample Report-NN88
ii i),, 7



Matrix: Sediment
^.-!L^--. ---'./h^ 

n

uaEa Ke-Lease AuEnorrzeclltx\l .,

Reported: IO/23/Oe \l\lV
V

SAI"IPLE RESULTS-CO}WENTIONAT,S 4NALYNCAL d\
NN88-Anchor Environmental, LLC RESOURCES\7

INCORPORATED

Project: KIMBERLY CLARK
Event: 000105-01

Date Sampled: 09/08/08
Date Received: 09/09/08

Analyte

Client ID : AliI-SB-07-080908
ARI ID: 08-2287 4 NN88c

Date Method Units RL Sample

Total Solids 09/12/08 EPA 160.3 Percent 0.01 39.10
09L2A8#2

Total Vol-atile Sofids 09/10/08 EPA 1,60.4 Percent 0.01 3I.92
091008#1

' ^ rbon 10/22/08 P]umb,1-981 Percent 0.020 3.41MO! Vtgorrfu VA

r02208#7

RL Analytical reporting 11mit
U Undetected at reported detection l-imit

So11 Sample Report-NN88 il ii -:i 3



General Chemistry Analysis
Instrument Raw Data

prepared
for

ANCHOR ENVIRONMENTAL, LLC

Project: KIMBERLY CLARK 000105-01

ARI JOB NO: NN88

prepared
by

Analytical Resources, Inc.

0a39
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fo- ro-ov

TOC Solids Prep Log I onre: -sllolzoos
zcid purging to rcmove lc and drying at 7vc for Toc anatysis I ANALYST: CDE 12:35
General notes regarding prcp method and samples (identify the acid used)

make no enw to shaded cells, they are calculated

Sample lD
ARI# | ctient

lC Test
+l-

Gravimetric Data (orams) Yo

Solids
Sample desciption & notes

Tare Wt. Wetwt. 70oC dry wt ' hom@eneltv and exclusionsl

Blank 12.9684 12.9686 0.2 mq

NN95 A1 12.9074 18.7530 17.7760 83.25%

NN95 A1 DUP 12.8154 18.4866 17.5408 83.32o/o

NN95 A1 TRIP 12.9442 18.7097 17.9779 8731%

NN95 81 12.8886 18.8616 18.3941 92.'170/o

NN95 C1 12.8772 18.s931 18.0214 90.00%

NN95 D1 12.9128 18.6487 18.0991 90.42o/o

NN95 E1 12.8803 18.6380 18.2516 93.290h

NN95 F1 12.UU 18.9245 18.5565 93.957o

NN95 G1 12.8323 18.3264 17.9631 93.39%

NN95 H1 12.9100 18.7811 18.1425 89.12o/o

NN95 | 1 12.9011 18.1486 17.4365 86.430h

NN95 J 1 12.8887 18.6554 18.0482 89.47o/o

NN92 A1 12.9071 18.3039 18.1711 97.il%

NN92 41 DUP 12.8691 18.4561 18.2833 96.9't%

NN92 A1 TRIP 12.8671 18.8177 18.6833 97.74o/o

NN92 81 12.8051 18.2050 17.8975 94.31o/o

NN92 C1 12.8921 18.3586 18.0908 95.10%

NN92 D1 12.8397 18.0118 17.3587 87.37o/o

NN92 E1 '12.88/,8 18.0071 17.7410 94.8'to/o

NN92 F1 12.9055 18.7709 18.1792 89.91%

NN92 G1 12.9821 18.1444 17.7864 93.070h

NN92 H1 12.7752 18.3150 17.9041 92.58%

NN92 ! 1 12.8420 18.2543 17.4872 85.83%

NN92 J 1 12.8795 18.6359 18.1715 91.93%

NN92 K1 12.8810 18.1530 17.5930 89.387o

NN92 Ll 12.8446 18.3987 18.0076 92.96%

NN92 M1 12.8992 18.5642 18.1508 92.70%

NN92 N1 12.8829 18.1977 17.9703 95.72%

NN92 01 12.9014 18.0070 17.3589 87.31Yo

NN92 P1 12.9135 18.8817 18.4634 92.99o/o

NN92 Q1 12.9676 18.5088 17.7265 85.88%

trt 12.7778 18.6549 16.8162 d#+B n

12.8335 18.3251 16.5907 .EHfiT
T**ommp. 12.8502 18.8703 16.9745 6t.Et.qk,

ARI 6119F TOC Solids Prep
Rev.2
8/2400

SEPT 10 2008 PREP TOCsolidsl
Date Printed: l0nqZ@g



Sample lD

ARI# | Ctient

lC Test
+l-

Gravimetric Data (orams) o/o

Solids
Sample descriptbn & notes

Tare Wt. Wetwt. 70oC drv wt ( homoge neity and exclu sions)

ffisB1 12.7794 18.9205 16.7351 tN.tl%

mmqrCl +- 12.8527 18.8735 16.2566 S#l*ar
ffia*P1 +++- 12.8727 18.4958 17.2979 ,La.mls

ffiffiR E1 12.9201 18.3595 16.4230 ffi
ffi* Fl 12.8834 18.0714 16.4121 mf,ffi
ffiw,"o Gl 12.8610 18.3053 15.0332 s9.8016

NN61 A1 12.8505 18.8226 16.7967 66.08%

NN61 A1 DUP 12.8828 18.8879 16.8394 65.89%

NN61 A1 TRIP 12.9025 18.8054 16.8806 67.390/0

NN61 81 12.8962 18.3820 17.4866 83,68%

NN61 Cl 12.9400 18.4523 17.1874 77.05o/o

Blank 12.9209 12.9210 0.00%

NO62 M 12.9457 18.4488 15.5626 47.55Yo

NO62 82 12.9403 18.8178 15.7727 48.19%

NO62 C2 12.8628 18.7255 17.9934 87.51%

NO62 D2 +++- 12.9212 18.9140 19.0802 102.770/o

ARI 6119F TOC Solids Prep
Rev.2
u22/00

SEPT 10 2OO8 PREP TOCsotidSl
Date Printed: I 0/1 0n008

:t'!
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Analytiial Resources, Incorporated
Analytical Chemists and Consultants

TOC Solids Preparation Log
Add purge to remove lC and drying 70 C for TOC anal ;ais
Add general notes regarding samples and preparation and
identify the acid used

Analyst Cbt o^r" Q-ta-og f-A-5

6061 F
TOC Solids Preparation Log

Page 02008 Revision 003
10nto6

.i,l,lri

Samole ldenification tc
Test

Gravimetric Data
% Solids Sample desc(ption & notes

ARI #, Client lD Tare Wet.a 70Jp

Bl' .V t>,Q k4 nx#v tzflsQ

nl"ru 1q,4' n,q oTcl r,qt&6 til,7g30 7.7760
lN? /4, z,1tT4 x,1H7 ts,qgu 17(tldP
'\P *' 7,qq% xfiue tsJZ017 t2g77q

hl 12,4ggb 6,s?tl t,g6t 6 l8?eti t
e1 12.<tT?2 Ds1( t(.5f11 l&oLl/
$r tzn nQ q,6yg7 tfrffig, tffy,:,
€-, t2,g 903 +,h390 IY.TSlc
Q! pl,9{t4 ,$ft2q5 lSssu
6' tL,q3 23 i43zAcl i1qtr3l
l.i ,

1,? f 00 q:7stl l9t 4t9
IT, tfrqorr lg,H 86 17"i17.9

V 5!r t2,4$$7 A,6tf,l l*ow;
A,l.UlL n , tLfl071 1"4'rs n3431 /r i7l I

r tr$ A, I1,96 ql effi n.cts6l t82Ee
ro 4t ?,q6? I )*+tf lg,\t77 t?.L733

$r 2,totl t9.2aJ6 t77?75
It n-slLl $sS*( itoTE
sr fl,X3'17 {ottg t7.3#7
Il L'X944 I ooll 17.74n
cr 7,q0ft t$;770q t7"iT
q' t2,9q2l qHr/t/ t?.?i Ll
&{t i2,77C2 6.3f fo l1,9o|l
TI 2,Xtf L0 '()5(3 tt 431x
tr n-97qE ,g,L?gc( tatT|f
K' 2.{$r b ntgsD r7st3t
lt tLgttq6 t8.3117 l&rctL
ftll r i2,4n7 t&Cotlz Itt fin

/n' il,&n te,Iq?7 17.q'loiv0' fl,q oF-l 4,ooz0 Yl,g<t4

hg. ., "+ 2..
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Analytical Resources, tncorporated

at Analytical Chemists and Consultants

0qPJlL

Anafyst AC Date Q -/ O *Q 
X t2;s f

6061 F
TOC Solids Preparation Log

Page 02009

TOC Solids Preparation Log
Acid purge to remove lC and drying 70 C for TOC anal ysis
Add general notes regarding samples and preparation and
identify the acid used

Samole ldenification tc
Test

Gravimetric Data
% Solids Sample description & notesARI # Client lD Tare Wet 708

At,ltqL P; t2,q l3( tx,x9t7 l?.rJ Aa\
U@r fl..q b?b tg.50s3 l'|,'lZQ:

'd,tl rg e' 12,? 779 ix,6Eq1 lb.9 tl;L
I trP4' i7,13?, $\Lrl b.mnt
tPA' ?,96a2 l$,17o2 tt#ir,

tb.73fi
v'Tt(

$r a2,77qcl $q?6
ct l>- ?,gf17 r$,$73S lblt5(6
5t + ll,- 12,9727 $,q199 n,Tnfi
2l Lswl \$tq5 tL'417c

/ P' t2,g(34 1$,07lLl tb,4t7l
Yq' t'2,$610 9,30r3 t5.0iJ)t

rl)lj 6t ,et i2,If oC A.si_26 16,n67
nf,4' lL,x9L9 n,x\n ib "a3qq
m4' ,2.t105 ig.fil6L t6{$06

I tb' r.s16r x,3('lo fl,uQ66
rt l/6 I

i2,qq,c)c)
q,q,n n,l nl

hlnnL fl,1261 2^fl+fr 'n.qzrc

AJa 62 la ilPWn iQHQq4 s,s626
tA2 n qqo3 B,snq ts,nzJ

(q t2.x62i 1.1LSS n,q13Ll
Vn. ,tt. t2,4zt2 RflILIO rt.OXo2.

-

A
at 'A\,)

\
L 4) ;7

z?
Revision 003

10t7to6

;,1,19r
)

P"fZaf L



.''.{,

#
::. .

tr"

luZJ-er

spresu=@lnlmc

Source.' ERA 0852 - 08 '02 @-AgnL
Standard Reference Materlal lSouce; ,V,ST

Hlstortcal BlankUmlts
flrean stdev

17.8 7.23
LBL *.$t$,1 ;,,l i;
UBL ;s"j;ii8€.d,i

Blanks bnter'obserued

Btanks (enter'conected C'at end of run)

lentenA aab must matchthe Dohtmann oulput rept I )

'Coneded C" (no dllution) =

IOC so/ds DG190
Rev: $27/08

OCT 22 2008 TOCsdtdsDClg02
Page 1 ol 2

r j?U



Data (Entercd data mu$ match the Dohrmann output repott I )
'@nected C' (no dtluilon) = 'observed C" 'Mean Blank

"CfiededC' C'- (Mean slllca Blarl/'' 'Dilutlqt Factor

= 0.06 mo Cto ;; -1

IOC solids DC-190
Rev: 9/27/08

OCT 22 2008 TOCsdtdsDClg02

ij ll.: 1

Page 2 of 2
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Analytical Resou rces, I ncorporated
Analytical Chemisb and Consultant

Toc sotids sampte Run Log /ogn 'L o( S-
Set-Up Parameters MODE: ttt ht tt - fNLEr: $d/+7

Standards:
Calibrat'ro*
V.t'rf,s.tio*

sRttft

Sample Sequencer

/o:a L

Sample lD
Dilution Data (mE) Burn Wt Matrix Spike Data

Comments
Sample + Silica Gel mg mg/L uL added

/01) /o
i 1r-B

'DalRS Azat l 3..1
|aSB ?.6

)
.? IL L)

It.tr
r\r\RR A I ,g

I AN
#t I ,f,.o
@Al JJ>
mn l. &1. Z-(Otr) /6

Ai 9.R
M)) lo
AA t6

I lnq,q, n I l.q
Ar T

Ft 1.6
tl/ 6r l. t

UTxr il, a..9
L D3l

YZ lf
G;z lq

s / Itr. l.r
oa r'f EO
(
^A to

IM.\ AZ t.q
[rbq.rl ! q,b q!, g.u

a0 tl q.L ql 4.4
.NPAI q.2. O l.q J,3

/ nd( I 4,1 91 , J,l 2-6D ,o

6154F
TQC Solids Run Log

Revision 001
5t1to6

l il') Z

Page Oi2178



Set-Up Parameters MODE: rO pQ I fNLET: An*f
Standards:

Calibration:------:-
Verification:

SRM:

Sample Sequencet

I Sourceffi
I fitA orf,lo|-oz
I nas floq

/o:oL

Sample lD
Dilution Data (mg) Burn Wt Matrix Spike Data

Gomments
Sample + Silica Gel mg mg/L pL added

f$nqo \l lrD'? I oL>6 3.\
lN"tA lll,A a,o

\r o,1
t t.

/ Fl t3
I (01' ?)

T}na ftl
r.)rJL t F\r oq

At aq
^'P 

L, o.q
a0 *l o.g
Mri t o .el 2ffi, 3o

t $ll I 6,9 ?o; tla 7n
I t2

\ / Q,l s.T
Uf-'* ?7rJ,l 17t

oAf la
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/o-zzor@

Operating Paranetets

AitaJJr,sJ,s sei.-ttP 1"

NP1C Analysis
Boat nctcie

SampJe size L0.
Ca.f ibration f actor .i " 256259
Systen biank 0.
Std. czneentration =200().
,$am;LJ"e mass (ng ) = 1"0 .

J. N.POC = 5284, u.g/g
i-1": i9:0i Wed Oct 22, 2AAB
SampJe iTies,$ (nE) = L0.

1". NP?C = 3J.35 ugi'E
1".!-:2:5:L5 Wed }ct 22, 20AB
Sa.npJe /na,ss (nig,) = 3.4

:1 " NPQCi = 344LC\. ug/g
.1i.2:00:40 tfed Oct 22, 2A08
Santpit nass (mg) = 7.5
.1. N.PCIC - L53.4 ug/g

|L2:05:55 WeC. Oct 22, 20AB
Sanple tnass (mq ) = 7L . 3
J", ldPf,F = 84. 57 ug,rg

72:L3:47 tded Gcr 22, 2408
,Ta"nPJe ma.ss (mg ) : J".2 , 4
1". I'IP?C = 73 " 87 tigig

L.2;24:48 Wed ?c:t 22, 2008
S arnp i-e /na.es ( mg ) = :L 2 . 7
1.. NP}C = 7L.L3 ug,/g'

i2:45:34 Wed Oct 22, ?CAB
SampJe tt?ass (mg ) '= I . I
L, ffFOC = 56A9 " Ltgig

'12:5J. : J"4 FIed Oct 22 " 2008
Sampl€ r"l?dsrs (mE) = E.
l-. !{POC = 7t54. ug/g

1"2:55:4'1 l+?ed Oct: 22, 20AB
SampJe inas,s (ng ,i .= 2 .

L, IVPOC = 71"39. ugriQ
1"3:05:23 Wed Oct 22, 2008
,SampJe i.r?a-es (ng) = 2,
1". .NPAC = 79t5, ug/U

7 3 : '1" 9 : 26 f{ed 0c't 22 , 2005
San:pJe rfla-q"s (rng) .= 2.5
1. NPOC = 1429C" ug/g

i3:27 :47 hrea Oct 22, 2008
,SenipJ6 Inass (mg) = 2.8
i. fiPOf = 3935. ttg,le

I -q : 34 : 2J" Wed }ct E2 , 20Cg
.$ainJ:l e flas-c (ng ) * LC .

1 " ffPOC = 5068. ugig
J3:43:39 fu'ed Oci 22, 20AB
*{ampJe m€ss (ffi9) = L0.
1-, N.P}C '= 34 " 93 Ug,!'g

73:47:48 i.qiecf ftct ?:2, 2008
SalipJ € ffi€s,s ( ntg i .':a .l . 4'1. I{Pr\C = 3A54C. Ltgig
.L3:52:54 WecF 1ct 32, 20t)8
,SaritnJ e iTi$$"rt i inri .i ,.: .!. " .!-

iJ:i'i4



i.4 : 01 : 09 htEd )ci. Ii , 800"
fan{:ie tlr.rss (gg) :: j.F

it . ffPOC .= 27ASA" L:C'/Q
i"4:05:4'i t{ed CIet: ZZ, I00S
Sariijrie .fla,$si (ing) = L.J-
:i,. lttp}L = 2i.J90 " u.q/g

i,4:J"2:29 t+ieei Oct 22, 2A08
i:anpi.e ntas,s { rng )

1. " IfPfrC = .33421i. ug/'g
l-4:it7:;?9 Wed Oct 22, 2A08
Sarnple nas r; ( mg,) :.- A " I

:1". IIPAC = 5J"270, ,-rg/'g
14: 55:43 krea )ct: 22, 2008
tlanip-le Ea#s (ng) = 0.9
l. ,VF#C = t-680A. ug/g

-14:59;42 Wed Oct 32, 2A08
,lra;npJe na-q,s (ng) z I".s
1. NPLIC = .i-4A50" ttgl/g."

3.5:06:01- Wea Qct 22, 2A08
SanpJe lnass (ng ) ,' L.4

3.. firPOC - 27Fg#" uE/g
L5:09:53 t{eui, oct 22, E00g
F.ianpJ.e i.riiJss {ng) = L.2
:!.. |YPOC'= 28050. u.Tr,g

i5:i3:58 bf'ed ?ct: n2, ?nCg
.Sa,rnj:i-l e lnass ( rn?') = L0 ,

1* luPii0 =. 5248. ug/g
i 5:20: 55 We'i Oct lZ, 2008
6'anj:Je r??ass (mg) = Lil.
i. I\PTJC = 59.35 Lig/g

7 5:25: 37 [.tea CIc:t 22, 2008
SanipJ€ tlt;-ss (tng) r,r i.I
1". JYPffC =- i00C" ug/g

i5:45:08 llrezi. Oct 23" 2008
-iar,?irJe nif,ss (nE) = 2,,*
l. .ltiPOC = 655b. rrgi'g

.!- 5: 5C: 26 r,ai*i. Oct 22, 20C8
Sanpie fla-ss (rrtg) z 2"4
1. "tfi?,i# = 7$65. ug/g

L5:54:53 F{ed Cct 22, 2008
S'arnp-Z '3 in6s,s ( mg ) = t. "?.!". .N.ilDC * 8028. "L:E/g

i 5; 58.' ji l,[e;ci fict 22 " 2C08
,S*ii,rpJs tnass (ng) i: 1.,9
J., IIFOC = 72gEA. uE/Q

.i.'5 : {19: 51. ltted CIct: 12, 2008
;TanpJ e fia,ss { ng } j3 -?, i

1 . |VP?C = 4iii-4 . Ltg/ g
-ai6:J.3:4.2 lv'ed Ctct 22, 2005
Sanp.l-e rnafi# (mg) n' Z"

i. ^ I{F0C .= 6761. ug,/g
J5:53:33 iitt+ti Oc:t 22, I008
SanpJ.e na.,s€ (rng) = A"'i
J " NPAC = V7J_.?0. Ltg/g

15 : 5 7 : *?Ct fr'ect fct 22, .2008
,lianpJ.c* r?l..:?"ss img ) :: iL . -Zl " tfPOC * IESZ}, ug/E
J7:43:48 lded Oi;'y 32, i1ti?
,S*ripje ,:??,':-€s (ng) :j i, -?

1". IiFCIC = 3 _10 5fr . u.g,ig
1.7:2il;"?7 F:J'ec? 0cr 22, 20{,1t
,Ji.uiip^le iila,=s (nS ) = !0 .

i. &?0C = 5i7L, t_ig//g
l-7:29:33 lr.rerf dr-:rl 2.2, 20C6
E enln'l te i7)..+ .a'q- i' nn' i - 1 n

;) ii.j 5



.?.V:36:53 Wed Ott 22, 2008
,Ja,ri4rJ'i nass (mEi) n 0.9

'J " NF1C = 5996A, ug/g
3-,t:4J.:2A Wed }ct' 22, 2008
9anpJ6 rnes$ (ng) L- 0.9
.i. lyP0rl - 74790. ug/g

.i7:47:05 Wed Qtt 2], 20C8
i:iampTe nass (mg) -r 0.9
L. AIPOC = 73560, ug/g

ii-7:5J.:4.? Wed Oct 23, JC08
Satnple nassi (ng ) -= 0 " I.!. !'{PQC = 587J-n. ug/,j
i,7:57:25 htecl Oct. 22, 2A08
lianpJ.e mlss (mg) :: 0.9

1_. triPOC = 212L00. u.g/g
1-8:27:53 Wed Oct 22, 2008
SainoJe fl€s,s (ng) = 0"9

.?'-" NPOC = l-50.300. Ltg/g
.-tE: 57 : 02 hfed Oct 22, 2008
Siample nags (nq) = 3"2
J, NPOC = 88L3, uq/g

1."9 :0J:2L Wed Ctct 22, 2006
,5ampJ e mass (rng ) = 3. I

1^, NP)C = 28300" ug/g
19:09:33 Wed Act 22, 2008
,$anple maaE {ng)
1. NPOC = 51"33. ug/E

1"9:.L5:22 Wed Oct 22, 2A0B
SailpJ-e na-qs (mg) = 7A"
t . ITPOC = 1_30.4 ug/g

1 'l: L8: 33 Wed Oct 22, 2008
SanpJe nir.BS (ng,l E 1"0.

1". JfPOd = 1-1".78 ug/g
L9:2J.:55 Wed OcL 22, 2A08

.) .) )1
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Job No. N y ARt sampte *". 4' f crient sampre r'ro. *D. <B.aZ -otdg@t-

set-up DarJ: (o'73'Ot sample Description:

Calgon eatcn* i8 8 Sieve Set #

PSEP GRAIN SIZE ANALYSIS

SOLIDS CONTENT

Moisture Content lnitials/K--'

Container No. /+o
Tare Weight /. s2a6
Wet Weight + Tare 26-T2ZZ
Dry Weight + Tare )a. (,rLto

Test Sample Initials //./L--'
Container No- tL{-o
Tare Weight Sl.za 3s
Wet Weight + Tare lo€ ttA€1
Dry Weight + Tare 93,4#

5o3E AK
10/30/2008 t Corection

e Wt.

PIPETTE ANALYSIS
Temp:23 )+DrySa

SIEVE ANALYSIS
lnitials

Sieve Size Weight Retained

Tare 5( eg I t
(

4 $. s7 q_:

10 5e. ?3 90
18 5l f 6 ].]
35 q3.f7) >
60 Sr-/ L3 g6'
120 S6,4,Ll o 6
230. 7 3 5r::
PAN 9.111 e 9

gv

t:-. I Ij ).)1

f nitials ?L TIME

Tare lD Tare Wt Dry Wt & Tarel" 9:45:00

B^ l-l-I .511+ l.vs '{ 9.45.20

t-2 g1l I,ag 47 9:46:46

t-9 .5ts( l, sI++ 9.52.05

t -.t .6lDl l, s7 zt 1 0:1 3:1 B

t-5 l.azaL -5-\1,n . 11:38:00

-

!*,S1,:0P-_=.-].T
8:21:oo

t-Q l.5ztt I ,{1[ U

t-1 \ 5Lt1 l "rqffi 8:21:00+



PSEP GRAIN SIZE ANALYSIS

JobNo NrugA ARt sample *" A'Z ctient sampte No.40.58.e>1 -@&16,
Set-up r,set@'L3'o? Sample Description:

cargon Batch # /P B sieve ser # Ar_ Date sieved, l<r /Al /o g
SOLIDS CONTENT

Moisture Content lnitialq/%.-

Container No. t€
Tare Weight /.+467
WetWeight + Tare 2-6:sozJ
Dry Weight + Tare lY, fl2eK

PIPETTE ANALYSIS

10t30t2008

Temp:23

JIEVE ANALYSIS
Initials 4 (

Sieve Size Weight Retained

Tare fo.35lt
4 5[, lc 2c
10 5f .5FoR
18 t, 3a 8q
35 s), 3( 6:
60 5],1" /9
120 5t{,9 6Ub
230 7f,.,e63t
PAN 9,?o 3L(

Test Sample Initials

Wet Weight + Tare

f nitials FL TIME

Tare lD Tare Wt Dry Wt & Tare 9:48:00

RE A.7'\ s4tft 18s31 9.48'.20

- 7:i .5Aq7 IrLEtz 9:49:46

-?3 .64q7 l, a3 2l 9:55:05

-4 ,F.415 L bl3L 10:16:18

1 1:41:00

15:14:00

8:24$0

t-6 545') l5qq7
"1-b 1.5571 l-; ffi+
-A 1.627q t.4b9h

J tl i;5



PSEP GRAIN SIZE ANALYSIS

AL

Job No. DtJ6{ ARrsampte *" A -? ctient sampte No.lA).58.@1 .6o@
Set-up Date: | @-23 -O{ Sampte

catgonBatch# f8f sieveset# [ Daresieved:

SOLIDS CONTENT

Moisture Content tnitids/W
Container No. u1
Tare Weight 1 53e.t
Wet Weight + Tare 26.Sfu??
Dry Weight + Tare ?- 83 *q

Test Sample lnitiats (TU'

Container No. (1
Tare Weight 4q.q1 ++
Wet Weight + Tare to.S-i 5€s
Dry Weight + Tare 9,e,1( gs

PIPETTE ANALYSIS

10/30/2008

Temp:23

Initials
SIS

Sieve Size Weight Retained

Tare \9,y25)
4 50. Pa 3?

10 5r lB f p

18 Sf.n lo
35 Sr. l'( 99
60 53, oo Ko
120 sq, b) 6)
230 7t )) 1b
PAN B,c,a sq

Initials F-1- TIME

Tare lD Tare Wt Dry Wt & Tare 9:51:00

N-a-l .54ncl L sLzs 9:51:20

1-L .55f0 I,Lt I o 9'.52.46

1-9 I sq,z-t-, I. 63U7 9:58:05

b-4 .552q I.al (6 10:19:18

5-9 .4441s 1.ffi8q 11:44:00;ffi44 .54r.0 f,99zz
k1 l.54Lq qt''bA

8:27:O0

uci;5



Job No. ,Dilra ARf Sample No.

Set-up Date , [D'zs'og- Sample Description:

PSEP GRAIN SIZE ANALYSIS

10/30/2008

Temp:23

ctient sampfe r,r". 40-58.e ?-6ab7@.

Calgon Batch # ln Sieve Set #

SOLIDS CONTENT

PIPETTE ANALYSIS

SIEVE SIS
Initials

Sieve Size Weight Retained

Tare Lu, q"5 b3
4 5o, 1s o 1
10 St, 52 o),
18 te.{r Bl
3s 5: 38 So
60 SLr, 3f S t
120 s 8. 28 {;
230 7J. YB 9o
PAN 5, 3 6 g:

Moisture Content lnitials4il

Container No. lsz
Tare Weight l.++K
Wet Weight + Tare Zftq-z-t3
Dry Weight + Tare )P, be SL

Test sampte Initiats @
Container No. (3L
Tare Weight +1 +4G
Wet Weight + Tare io+.tr3L
Dry Weight + Tare t8,ai 6a

f nitials VT TIME

Tare lD Tare Wt Dry Wt & Tare 9:54:00

%-l .sBa 1.76t" o 9'.54.20

A'L .51t4 I, bs, t 9.55:46

$-1 .616f. l,Loq o 10:01:05

u4 .fr1- 41' | "cttz 10.22'.18

%5 .51q5 t_s1K3 11:47:00

h- (a l.5tl4 l. sLeo ;il;
%"1 l.5lUa t.q41+

-

: ;gr'i5@r1i1g:r, '

il0i /



Job No. N lJ.. ARt sampre *o. Q' 
n 

crient sampre No. AOJB'ag o%9ag
PSEP GRAIN SIZE ANALYSIS

Set-up Date: /0) .23 " 07 Sample Description:

calson a"tcn* [88 SieveSet # |
SOLIDS CONTENT

Moisture content tnitiitsw-
Container No. /|of
Tare Weight l.5o3s
Wet Weight + Tare 75,754s
Dry Weight + Tare 13, (r,,=a

PIPETTE ANALYSIS

10/30/2008

Temp:23

6-t

SIEVE
tnitiais A

S

Sieve Size Weight Retained

Tare f.'. 3 b \l
4 So, bo 29
10 5Q, et 7 {
18 5: ti ] ?
35 5q, bl o q

60 s[. {lrg
120 bS cc 8l
230 b (.o9 V o
PAN o. ?ol 7

Test Sample tnitiut"@
Container No. fot
Tare Weight 50. ias7
Wet Weight + Tare (c{or44
Dry Weight + Tare LK,73o)

0orrection

f nitials ?T- TIME

Tare lD Tare Wt Dry Wt & Tare 9:57:00

f-1 t.5rrg4 1,72G7 9'.57.20

r -') .f'trtl I fozs 9:58:46

r.-j t.5144 [, ee"1 10:04:05

(-A .5t4L f ,63t9 10:25:18

e-q 5t bt l-too n 1 1:50:00

ffiFilir-
P-b L5 lrq lrfS o g

(-1 .5l3rs "qrlL<



PSEP GRAIN SIZE ANALYSIS

Job No. 1il0 
gg 

ARrsampre ruo. D crient sampre *".1l).88-a+. a@av-
Set-up Date: f ^z?ot Sampfe Descriptior: St*ln 9;/+; g( ,
calson Batch # I trg sieve setu R H"t" si"u"o ,- l, i$ I og

SOLIDS CONTENT

Moisture Content Initiatslfu[=

Container No. /ZF1
Tare Weight 1..{r z3
Wet Weight + Tare 2e -3en2-
Dry Weight + Tare l), r3f3

Test Sample Initiats 4K
Container No. [/n
Tare Weight 4q.g+ss-
Wet Weight + Tare lo+^28,€o
Dry Weight + Tare 1f;. 7?

10t30t2008

Temp:23

SIEVESIEVE AMLYSIS
lnitials /l K

Sieve Size Weight Retained

Tare ('( ) .t (sc
4 5:,f1 3l
10 ss bssr
18 S'K 4( Ss
35 ?c,o909
60 b o(,)V L(o

120 g/, >\6>
230 v1.'(g g
PAN ,35>g

Corection

PIPETTE ANALYSIS
Initials _F[. T|ME

Tare lD Tare Wt Dry Wt & Tare 10:00:00

D-\ -'nq Laast 10:O0:20

D-7 .s3r9 /,62 "t 10:01:46

10:07:05

10:28'.18

1 1:53:00

t5:26:00

---
glga oo

D-j l, 5 ttpto l, { g s5;'

D-4 .1tgs l, {74(
f)- { .52q5 1 58+1
f)-(r .6r4q l, sszo
D-'r .€4v> .q4e'l



PSEP GRAIN SIZE ANALYSIS

Moisture content lnitiats(fu

Container No. t5€
Tare Weight /.Sz-an
Wet Weight + Tare 3+.€Y124
Dry Weight + Tare er. ef .{}

Test Sample Initials

Container No. /56
Tare Weight SO,Ss,ffi
Wet Weight + Tare t4O-6'+0+
Dry Weight + Tare t]6.ul?

Job No. T\WA ARlSample No. : crient sampfe ruo. dlSB"a SaSaW
Set-up Date: lA,%@sampte Description:

calgon Batch # ty? Sieve Set* [ 
- Date sieved ,W

SOLIDS CONTENT
srEVE ANiAtYSrs
Initials N N

Sieve Size Weight Retained

Tare 5o q> q?
4 4t',f.gsl
10 S 3. q> g>
18 srt.q)b?
35 {s t6?e
60 ]1, 03)L
120 (o[ ,8\t3
230 lo 5 , 5o o h
PAN O, LABI

PIPETTE ANALYSIS
lnitials

10/30/2008

Temp:23

TIME

Correction

Tare lD Tare Wt Dry Wt8 Tare 10.03:00

1't l.sltaz 1,6o6+ 10.03:20

4-Z l.*+q ,: s?33 10:04:46

4-4 .st(s Ls?S 6 10.10:05

2-4 "s72t l, s7t z 10:31 :18

4-5 l.qz-nz .3bt3 1 1:56:00

z-b l.s++n l"sw+ 15.,29:00

4-1 l.*zt< .5q5q 8:39:00

iir'?,1



PSEP GRAIN SIZE ANALYSIS

Job No. DlJt*' ARt sampte No. F
Set-up Date: /@ 

-23.OKSampte Description:

Calgon Batch # Sieve Set #

SOLIDS CONTENT

PIPETTE ANALYSIS

,flil*

10/30/2008

TemP:23

Cf ient Sampfe ruo24l,Jx3B.-QC, oFialol$.

SIEVEJIIVE ANALYSIS
Initials A /t

Sieve Size Weight Retained

Tare $c, bg S2
4 S{ ot{ 5e
10 .{r.9} 7}
18 Ct. 5 'i rB
35 5) qJqq
60 t), QBtt
120 Bo f q 57
230 8t,(?]ts
PAN c g? 5)

Moisture Content lnitials@lz

Container No. 16|3,
Tare Weight /.4q(2
Wet Weight + Tare 3q.l t48
Dry Weight + Tare e t So<)

Test Sample Initials /.fl-.-
Container No. tEo
Tare Weight 50.6405
Wet Weight + Tare (oec23t
Dry Weight + Tare '13.3) oR

)orection

f nitials FL TrME

Tare lD Tare Wt Dry Wt & Tare 10:06:00

F-l Lszttt l.oz 1* 10:06:20

F'L .,<ncrr l, 5q tL 10:07.46

€-1 . Sb\ete l,57o3 10:13:05

€-4 . st&fr Irs916 10:34.18

F'.. . s05/ .s441 11:59:00

-
1€:32-00F.U 5oqs l,s12r

?-1 -SM{o ,5qQQ- 8.42:00

jti ir l



Job No. lJl\g{ ARr Sampre No.

SIZE

G sampre *o. lr08B'e+ '6taq6
Set-up DaE: [o9qe)B;Sample Description:

Calgon eatcn* (?8 Sieve Set#

SOLIDS CONTENT

PIPETTE ANALYSIS

PSEP GRAIN ANALYSIS

jtes

srEVE ANIAI
lnitials ff i

Sieve Size Weight Retained

Tare So.7 g L>
4 sl lq a8
10 Si qc 0?
18 fl.Kc ?o
35 9z (g] s
60 bo, ).f )o
120 ,l ,]L 5(
230 b), Ya )/
PAN Ll,3o 4q

SI

10/30/2008

Temp:23

12:02:00

-

15:35:00

-

8gs:oo

Moisture Content lnitialsfufo-

Container No. ,K
Tare Weight l.++7o
Wet Weight + Tare 2?.s731
Dry Weight + Tare tr.9S( U,

Test Sample lnitials /'fl---
Container No. t+8
Tare Weight 1;o.3R48
Wet Weight + Tare l24.*t+o
Dry Weight + Tare al.cLt 5l

f nitials Fr- TIME

Tare lD Tare Wt Dry Wt & Tare 10:09:00

(- -l . f,0{c9 l,vt? s 10:09:20

h-z .SnQq I. 6NsB 10:10:46

h-q -3nr l.6rta 10.16:05

k-4 .()3q 1.54 tq 10:37:18

(jr -( - fli17 t-5 8zt 12:02:00

fx-(n .<f\1q I'sc77 15:35:00

8gs:ooh-1 1.5183 . 5(o lnl

iiir iz



N
c
.9
.!o

=
oo

i&:

si

it:i)

'i,

9,
,$'.

!i:,

*i
::I

li'jj

$

$:
il::.,

in

'f-
ii:
iir:,il
:it:r
|?;::
,;:..

:I:,,

!:i,
ii!:,
li:1

ft
ii!:

#;
w;
ft,,

&,

tr:

#;

w:

ff
w
w;
,s,
ffi

Wi
:i#n:

*n;

o
tr:
No
ol

o
O

+
,s

\n\s
+C

a
c)

o
t
o)

E
o
tll

I
O

:f
Eo

9n

5
Eog

14
E

\c)
c{\

o
E

(o

t)
\,
R
$

V
\c

\ts

V
te
tt.

tn
-
C'c

l
Y <- tL d Ir

tr
I
a!
tt
f

oI

i
i..',:.
li;*
frt
i*i
iB_

:T
#:
ii;'

,

iii'

:i,
:.xi

ii
ti.t

::i

+

'a:r:.t:n

L
'/L

if
Li:
;il

$:
.ri,i.
i:i.::

E:
i;f.r
s"r

*
4;;

'il'

.".

i:

{+

e
"tu.,#

w
@

w
p
'E;

w
rnt
;::t
'+.

F,.
i#
.i"

ffi
!F
w
F:.

',
4\
. :

o
E

=

3
o)l

oo
r

.lJo
r

oO
r

o(>
r

e
0.)

oo
q)
V.

q)

c
=@
J

E
O
s-

\..,

t
-!c

c\a

vr

)-

LO
$C

E

.l$

o
E

.o
n

oN
s

o
T
-S

o
l
-S

aq\

-S

?
i t\ \-L \$

\
v V

o

J
N

t
c!
o

E

Ec
CG

Jsrl

o
(u

o C

g

\
a\

:+

o
E
F

E
oF

ct
n
fr'

{
sl

$
Eoo
U)

q)

U)

o
(o
o

o

r.i
co
(o
o
'tr

o
O

3R
otagb
1=

E''
it

ui
I-r

>1
I

@.o

o

l
={ E-\t- I

\fi\iI

I

E
c)
o
c)Fos- 

ElgEl
tfil
EEIygl
3ElE3l
Ec

no
o
c)
E
o
E
f
o

o

Y
(t,

-o
-o
Yoq)
(o

.:

z
o-

o
q)

oz

.: ,j ,i {



N
c
9
6
CI

=
0,
o

.$;

.llii

$j
S'j
,:9..

t:!!

:::,

F*,

::i'
:i
',&,,

lit
,r-l-i,

;iif
:!'ii
+t'
8l

ii:
fr.,
*r:

M
F::
i.ti.

f/;,

tr,
c',
'ta:,#;

!5.i:

F
i:,

F
?;,

K:r
ffi

W
&a

W:
&:

:!:;l
ifli

&rl

#i
ffi,:

ffi
si
F
ffil
ffi.

o
E
C
ao
q)
3

la

\i
\

eA

t
!c

I
a
c)

oo

I
.E

=o
.u

$

))

s \)
FC

ql

tr

=F
rE

n
M

s
tr
t\n

{

ht!
a

l
Y

0D p

q,
N

o
tr

^ l-./

;e5599oo<s

tl:
O(!
eg
;io

g
u-

I
N

\A
f\f\

z
Ir

\v@
.o
5
(g
c

I
I
I

:t\
F\
d'
E
2
lt)
l-

I

-Rt\J

-b'(!
o

I

R{2\-]
--l.:
oz
E
t

1

fi.
r
*
+
]It

0,
.=
oot
o
E

6

ogel
-olnEl5et
3 ,il
EEIygl
3Elg. 3l
Eg

t

)

,i
o
oz

c
I
(E
o
=
co
u

1l

#
{$,

;it

:):

r",'

ir
:i
F

5:::

F.

a?i

'.*';:.:,

?;

ii:,,

'{j:

*ri
s;r'
!{-.f
;ti
fn

$l
:;,

T.
",*

W
W

K,.#;

F;.
!a':

***a

F.

i:

o
c
tr

o
o

a
N

S
N

g\
\
S

{

z

oo
ov
Eo
(!
E
=o
JJ

s s \r
cc

o

E

o
n

b
t\
|.r1

\.r

I
\n

\n
tc)

\n

o q tr D

:
V

\
v

6
c,J
No

Jo
oJ
No

,'

C
es

f

I
IX

o

o

o

o

N
\

t
+

ii
E

-
ii
E
oF

*\\

tr{'

,t

$
CJc
c

C,

c
c

:'
o
oo

c
qJ

O

N

o
G

o
O

.i .' ,i



f/ EAnalytical Resources, I ncorporated

aU 
Analytical Chemists and Consultants

FFSOURCES, rNC.

V&*
Susan Dunnihoo
Director, Client Services
sue@arilabs.com
206-695-6207

Enclosures

cc: eFile NO68

SD/co

October 2,2008

Joy Dunay
Anchor Environmental, LLC
1423 3'd Avenue, Suite 300
Seattle, WA 98101

RE: Client Project: 000105-01, Kimberly Glark
ARI Job No.: NO68

Dear Joy:

Please find enclosed the original chain of custody (COC) and the final data package for
samples from the project referenced above.

Sample receipt and details of these analyses are discussed in the Case Narrative.

An electronic copy of this package will remain on file with ARl. Should you have any
questions or problems, please feel free to contact me at your convenience.

4611 South 134th Place, Suite 100 . TukwilaWAg8l68 .206-695-6200. 206-695-6201 fax



Chain of Custodv Documentation

Prepared
for

ANCHOR ENVIRONMENTAL. LLC

PROJECT: Kimberlv Clark. 000105-01

ARI JOB NO.: NO68

Prepared
By

Analytical Resources, Inc.

000 1



^ig
xa I b*Ft E
FFg €'BS J
d (l)*

sE * g
O-oX o
orSS ':

;g$ E
T b.s
$tr r 6

$f,E Bi8E €o'SE E

efi s :
$$i E
8Eh -o

FE g 
fi

$f€ ;
E ES e

$EE fl<\!2 Eo'6 ii tg

sRl sbES 'E

E 
gF 

E

5 sF 3

"[gT E

$ F$ EEs# a
H $; F

E$ S FC
;i€ 

=:Hss Eg
*39 ;*
er ts Ei
EEES {E
s tr s ! Ftf *i'S BE
5E gS 

= 
E

FEtE EI

si s I E*
TE s g $E

s,p *g FE

UEo ?Ei3 s
x9.y =!o:r.t
UUr' I
FF -i

!'ir!-! Igs:€s
r'==-^lX E+co"6 qc.oo
&6:<R
= -E59.9.e.9 dR
>>-'= 9
€€s;H

(U

o

o):

oo
=Eo
E
.9,o
.>
(g
c,

L
o
oL
o

.Ct
(g
J
od

E
ooo
E,

tlo
o
=o
o
tr
(U
.co



F
o

o>

o
EToo
h)
o

^l,ft|
. \\l
\
-sir\.

I

3
fd
a

\'\l
$k

t\
m

'd
C)

o
c-)

_c
O

F
tnF

F

6
tu

Ots
Otq

@@

ol o
o@

tll
NI O

AA
aao
zi z

@ 19o lno€imo
NCOjN@
ta, t(o

@Oi@Oaz oz

tl

i,):)i.)3

(.)
a
2
o-

wr'
!Fr
G

--l
- r\

oro> O@ o-l orO .-r ! .p
O @ oC) o
Z o oO ll\ OE" A.. N -.1 c)O .-r ..l(.l-.l .-r
Z O\ + .-1 rdOr ..A O
.a Q)o p+r ...-l
o 5 oooo.lr- a.. oq).--rz>

& '-'- Pr -lH ..U) OOEL'G
& L)F tr!rdoc

9s
i;Ezr!Y<tr=

@
OO
\Ff
NFf
F{\or co .-1
oord

]JZNcOr-rocr)H \ E FO
H o) C $Z
doolO t4 r{ o..
H Z,'>.A (1)0)
E O'd o > > o1H zA\ C d
& .p t'] .'J1
FI "a. .do

rr ()5rdOFlo0r..
bnH- U)

oq-r E () 5 () ci c)HO a&a c..]r_l_.]H Z < >o.a.ad.-r v).. .ecD r0 rU

ft froO!O()(d()
El .rr >rd c o.-ro >ql C,) 5 -l ]J Q.) br Qr-n -n
Fl b' ttru c.; fnfirr
fird CCO-rOrdrdC)
Atu H4OOF:cn>A



Case Narrative

Prepared
for

ANCHOR ENVIRONMENTAL" LLC

PROJECT: Kimberlv Clark. 000105-01

ARI JOB NO.: NO68

Prepared
By

Analytical Resources, Inc.

0004



ANALYTICAL
RESOURCES
INCORPORATED

Case Nawative

Client: Anchor Environmental
Project: 000105-01, Kimberly Clark
Matrix: Pore Water
ARI Job No.: NO68

Sample receipt

Seven pore water samples were received September 12,2008 under the ARI job number
referenced above. Samples were received in unpreserved sample containers. The samples
were analyzed for Ammonia and Sulfide as requested on the COC.

General Chemistry Parameters

The samples were prepared and analyzed within the required holding time.

The method blanks were clean and the LCS had recoveries within limits for both batches.
Standard reference recoveries were within limits for both batches.

The matrix replicates had RSD within limits. The matrix spike percent recoveries were
within control limits.

Case Narrative NO68 Page I of I tt;ii



Data Summary Package

Prepared
for

ANCHOR ENVIRONMENTAL. LLC

PROJECT: Kimberly Clark, 000105-01

ARI JOB NO.: NO68

Prepared
By

Analytical Resources, Inc.

000 6



SAI'{PLE RE SULTS -CONVENTIONAIS
NO68-Anchor Enwironmental., LLC Arsbfi8*@

INCORPORATED

Matrix: Pore Water
h^1^- ^^ .._-.horized:udLd ncacd5e HUL

Renorfeci:. 1O/O2/OB

Analyte

C]-ient ID: AN-SB-01-080908
ARr rD: 08-23563 NOSBA

Date
Batch

Project: Kimber_ly CJ_ark
Event: 000105-01

Date Sampled: 09/17/OB
Date Received: 09/12/08

Method Units RL Sample

N-Ammonia I0/0I/08 EPA 350.1M mq-N,/L 0.200 10.7
100108#2

SuI fide 09/72/08 EPA 316.2 mg/L
091208#1

0. s00 3.16

RL AnaIyL ica 1 report j-ng limi t
U Undetected at reported detection limtt

Water Sample Report-NO68 ilfJ07



SAMPLE RE ST,'LTS -CONVENT IONA].S
NO58-Anchor Environmental, LLC AlsbfiSrb@

INCORPORATED

Matrix: Pore Water
Data Ref ease Author_ized:
Reported:. IO/02/08

Analyte

Client ID: AN-SB-02-080908
ARr rD: 08-23564 NO68B

Date
Batch

Project: Kj-mberly Clark
Event: 000105-01

Date SampJ-ed: 09 / 71_ / OB
Date Received: 09/12/08

Method Units RL Sanple

N-Ammonia IO/0I/08 EpA 350.1M mg-N/L 0.100 6.26
100108#2

sulfide 09/12/08 EpA316.2 mg/L 2.50 14.8
091208#1

RL Analyt.i caJ. report ing limic
U Undetected at renorterJ cletection limit

Water Sample Report-NO68
il,.) il I



SAI{PLE RE STATS-CONVENTTONAIS
NO68-Anchor Envirorurental. t LLC Arsbffiei@

INCORPORATED

Matrix: Pore Water
Data Release Authori-ze
Rcnnrforl. 1O/n2/08t\utsv! Lve. Lv/ v-/

Analyte

Client ID: AN-SB-03-080908
ARI ID: 08-23565 NO68C

Date
Batch

Project : Kimberly CLark
Event: 000105-01

Date Sampled: O9/72/OB
Date Received: 09/12/08

Method Units RL g:mpIe

N-Ammonra L0/07/08 EpA 350. 1M mg-N/L 0.200 8. BB
100108#2

Sulfide 09/12/08 EPA 316.2 mq/L 2.50 33.8
091208#1

RL Analytical reporting Iimit
U Undetected at reported detection limit

Water Sampl-e Report-NO68
iJtil9



SAMPLE RE ST'LTS -CONVENTIONA],S
NO68-Anchor Environmenta1, LLC Als:ff8ri@

INCORPORATED

Matri-x: Pore Water
Data Refease Authorized
Reported: 70/02/08

AnaJ.yte

C]-ient ID: AN-SB-04-080908
ARr ID: 08-23566 No68D

Date
Batch

Project: Kimberl-y CIark
Event: 000105-01

Date Sampled: O9/II/08
Date Received: 09/12/08

Method Units RL ganpJ-e

N-Ammonia I0/OI/08 EPA 350.1M mq-N,/L 0.200 I2.4
100108#2

Su I fide 09/72/08 EPA 316.2 mg/L
09).208#r

2.50 31.0

RT, An:lrrf ic:l rannrl-inn limit
U Undetected at reported detection limit

Water Sample Report-NO68 ilO 1 il



SAI"IPLE RE SULT S -CONVENTIONALS
NO68-Anchor Enwironmental, LLC Arsbfisrb@

INCORPORATED

Matrix: Pore Water
Data Release Authorlzed:
Reported: L0/02/08

Analyte

Client ID: AN-SB-05-080908
ARI rD: 08-23567 NO68E

Date
Batch

Project: Kimberly Clark
Event: 000105-01

Date Sampled: 09/12/08
Date Recei-ved: 09 / 72 / 0B

Method Units RL Sample

N-Ammonia I0/0f/08 EPA 350.1M mg-N,/L O.2OO I4.j
100108#2

Surf ide 09/12/08 EpA 3i 6.2 mg/L 2.50 rg.2
091208#1

RL Analytical reporting limit
U Undeteqted:t- ranarl-arl rlot-gglion fimit

Water Sampfe Reoort-NO68
ll i1



SAI{PLE RE ST'LTS -CONVENTTONA].S
NO68-Anchor Environmental-, LLC AXsbfJ:rb@

INCORPORATED

Clar kMatrix: Pore Water
Data Rel-ease Authori-z
Reported: LO/02/OB

Analyte

Client ID: AN-SB-O6-080908
ARI ID: 0B-23568 NO68F

Date
Batch Method

Project: Kimberly
Event: 000105-01

Date Sampled: 09/12/OB
Date Received: 09/12/08

Units RL 5enp1e

N-Ammonia

Suf fide

RL
U

r0/or/08
100108#2

09/72/08
091208#1

Analyt i caI reporLinq l-imit
Undetected at reported detection limit

EPA 350.1M

EPA 316.2

mg-N,zL

mg/L

0 .200

2 .50

9.10

19.3

Water Sample Report-NO6B
lil'i2



SAI\4PLE RE SULTS -CONVENT TONAIS
NO68-Anchor Environmental, LLC fit3:fi8tb@

INCORPORATED

Matrix: Pore Water r, I
Data Ref ease Authorized hl-/Reported: L0/02/08 tJ'

Client ID: AN-SB-07-080908
ARI rD: 08-23569 NO68c

Date
Batch

Project: Kimberly Clark
Event: 000105-01

Date Sampled: O9/12/08
Date Received: 09/12/08

Method UnitsAnalyte RL Sample

N-Ammonia |j/OI/OB EpA 350. 1M mg-N/L O.2OO 6.40
100108#2

Sulfide 09/I2/OB EpA 3j6.2 mg/L 2.50 30.2
091208#1

RL Analytical reporting limi t
U Undetected at reported detection limrt

Water Sample Report-NO68



METHOD BI.ANK RESULTS-CONVENTIONAIS
NO68-Anchor Enwironmenta]-, LLC Arstfi8rb@

INCORPORATED

Matrix: Pore Water
Data Release Authorized:
Reported:. IO/02/OB

Analyte Method Date Units

Project: Kimberly CIark
Event: 000105-01

Date Sampled: NA
Date Received: NA

BIank

N-Ammonia

Su.l- f ide

EPA 350.lM I0/01/08 mg-N/L

EPA 316.2 09/12/OB mg/L

< 0.010 U

< 0.050 u

Water Method Blank Report-NO68
t;lili



I,AB CONTROL RESULTS-CONVENTIONA],S
NO68-Anchor Environmental, LLC Arsbfi8rb@

INCORPORATED

Matrix: Pore Water
Data Release Authorized
Renorfccl' 1n/n?/08

Pro j ect : Kimberl_y Clark
Event: 000105-01

Date Sampled: NA
Date Received: NA

Spike
Analyte Method Date Units LCS Added Recowerv

Suf fide EPA 31 6.2 09/12/08 mq/L 0. 681 0.6j2 101.3%

Water Lab Controf Report-NO68 ,.) 
'r 

I ir



STANDARD REFERENCE RESULTS-CONVENTIONAIS
NO68-Anchor Environmental, LLC firsbfisrb@

INCORPORATED

Matrix: Pore Water 
"^lData Re-Iease Authorlzedfl\,,,

Reported: I0/02/08 tL,

Pro j ect : Kj-mberly CIark
Event: 000105-01

h:fa Qam^l^-l . 
^rA

Date Received: NA

True
Method Date Units SRM Value RecoveryAnaIyte,/SRM ID

N-Ammonia EPA 350.1M r)/jr/a8 mq-N,/L 0-4i9 0.500 95.8?
ERA #T5I25

Water Standard Reference Report-NO68 .,ii) i i)



REPLTCATE RE SULTS-CONVENTIONATS
NO68-Anchor Environmental-, LLC Ais5fiS*@

INCORPORATED

Matrix: Pore Wat
Data Ret-e".. autfif rized]}( ,Reported: L0/02/OB U*

Proj ect : Kimberly Clark
Event: 000105-01

Date Sampled: 09/17/OB
Date Received: 09/72/08

Analyte Method Date Uni_ts g:mple Replicate(s) RpD/RsD

ARI ID: NO68B Client ID: AN-SB-O2-OBO9O8

N-Anmonia EPA 350.1M L0/0I/08 mg-N/L 6-26 6.30 0.6Z

Water Replicate Report-NO68
j'i 1



MS/MSD REST'LTS-CONVENTIONAIS
NO68-Anchor Environmental, LLC Arsb#slb@

INCORPOR.ATED

Matrix: Pore Water
Dat a Rel-ease Authori ze
Reported: 10/02/OB

Pro j ect : Kimberly Clark
Event: 000105-01

Date Sampled: 09/II/08
Date Received: 09/12/08

Analyte
Spike

Method Date Units Sample Spike Added Recovery

ARr fD: NO68A C1ient ID: AN-SB-OL-080908

sulfide EPA 316.2 09/72/08 mg/L 3.16 9.r4 6.i2 80.1?

Sulfide EPA 316.2 09/I2/OB mq/L 3.j6 9.04 6.j2 jg.6Z

ARI ID: NO6BB Client fD: AN-SB-02-080908

N-Ammonia EPA 350.1M 10 /jr/a8 mq-N/L 6.26 16.3 10.0 100.4?

Water MS/MSD Report-NO68



Laboratory Data Package

prepared
for

Anchor Environmental, LLC

PROJECT: Kimberly Clark, 000105-01

ARI JOB NO.: NO68

Prepared
By

Analvtical Resources. Inc.

0019



General Chemistry Analysis
QC Summary Data

Prepared
for

ANCIIOR ENVIRONMENTAL. LLC

PROJECT: Kimberlv Clark. 000105-01

ARI JOB NO.: NO68

Prepared
By

Analytical Resources, Inc.

0020



METHOD BI,ANK RESULTS-CONVENTIONAIS
NO58-Anchor Environmental, LLC Ais:fi8*@

INCORPORATED

Matrix: Pore Water
Data Release Authorizedz
Reported: I0/02/08

Analyte Method Date Units

Project: Kimberly Clark
Event: 000105-01

D:1_c S:mnlad. NIA

Date Received: NA

Blank

N-Ammonia

Sul fide

EPA 350.1M I0/0I/AB mg-N/L

EPA 316.2 A9/I2/08 mg/L

< 0.010 u

< 0.050 u

Water Method Blank Report-NO68 .t:i:l 1



LAB CONIROL RESULTS-CONVENTIONAIS
NO68-Anchor Environmental, LLC Alsbfi:tb@

INCORPORATED

Matrrx: Pore Water
Data Rel-ease Authorize
Reported:' IA/02/08

Draiar+' . tr{ihh^rl,, al--LL ! vJ uu L . r\Itlavv! !y vrar A

Event: 000105-01
f):ra q^mn la.l . NIA

Date Received: NA

Spike
Analyte Method Date Units LCS Added Recovery

Sul fi de EPA 376.2 09/I2/AB mq/L 0.681 0.612 101.3%

Water Lab Control Report-No68 l r':i



STANDARD REFERENCE REST'I,TS_CO}WENTIONAIS
NO68-Anchor Environment,al , LT,C AlsbfiSrb@

INCORPORATED

Matrix: Pore Water
Data Rel-ease Authorized
Reported : 10 / 02 / 0B

AnaIyte,/SRM ID

Pro;ect: Kimberly Clark
Event: OOO105-01

D:tc Samnlcd. NA
Date Received: NA

True
Method Date Units SRM Value Recovery

N-Ammonia EPA 350. 1M IA/01/AB mq-N/L 0.419 0.500 95.82
ERA #I5I25

Water Standard Reference Report-NO68 .:.1',;"3



Matrix: Pore Water
Data Re]ease Authorized
Reported: I0/02/08

Analyte

REPLICATE RE SULTS-CONVENTIONALS
NO68-Anchor Environmental, LLC

Method Date

ANALYTICAL
RESOURCES
INCORPORATED

Project: Kimberfy Clark
Event: 000105-01

Date Sampled: 09/II/08
Date Received: 09/12/08

Units Sample Replicate(s) RPD/RSD

ARI ID: NO68B

N-Ammonla

Client ID: AN-SB-02-080908

EPA 350.1M I0/0L/08 mg-N/L o-zo 6. 30 0. 6?

IaJrJ-ar Ranl i n:J-o :'t4



MS/MSD RE SULTS_CONVENTIONAIS
NO68-Anchor Environmentaf , LI.C Alsbfisr!@

INCORPORATED

Macrix: Pore Water ^ |
DaLa Release Authorized[:ffi ,,
Reported IO/02/08 \(J*

Pro j ect : Kimberl-y CJ-ark
Event: 000105-01

Date Sampled: 09/I7/08
Date Received: 09/12/08

Spike
Method Date Units Sample Spike Added RecoveryAnalyte

ARI ID: NO68A Client ID: AN-SB-01-080908

Suf fide

Sul frde

ARI ID: NO68B Client ID: AN-SB-02-080908

N-Ammonia

EPA 316.2 09/12/48 mg/L 3.16 9.L4 6.12 80. 1%

EPA 316.2 A9/I2/08 mg/L 3.16 9.04 6.'72 '78.6e"

EPA 350.IM I0/0I/08 mq-N/L 6.26 16.3 10.0 100.4%

Water MS/MSD Report-NO68



General Chemistry Analysis
Sample Data

Prepared
for

ANCHOR ENVIRONMENTAL. LLC

PROJECT: Kimberlv Clark. 000105-01

ARI JOB NO.: NO68

Prepared
By

Analytical Resources, fnc.

aa?6



SAMPLE RE SULTS-CONVENTIONALS
NO68-Anchor Environmental, LLC Al35fi3rr@

INCORPORATED

Matrix: Pore Water
Data Release Authorized:
Report ed : 70 / 02 / aB

Analyte

Client ID: AN-SB-01-080908
ARI ID: 08-23563 NO68A

Date
Batch

Project: Kimberly CIark
Event: 000105-01

Date Sampled: 09/17/08
Date Received: 09/L2/08

Method Units RL Sample

N-Ammonia I0/0I/08 EPA 350.1M mq-N/L 0.200 10.7
100108#2

Suf fide 09/12/08 EPA 316.2 mq/L
091208#1

0.500 3.16

RL Analytical reporting lrmit
U Undetected at reported detect:-on flmit

Water SampJ-e Report-NO68
: :: 

"','l



Matri-x: Pore Water
Data Refease Authorizedt
Report ed : 70 / 02 / AB

Analyte

SAI'4PLE RESULTS-CONVENTIONAIS 4NALyT1CAL A
NO68-Anchor Environmental, LLC RESOURCES\7

INCORPORATED

Drni anl- . Ki mharl rz l- l r rlz

Event: O0O1O5-01
Date Sampl-ed: 09 / 77 / 08

Date Received: 09/12/08

Client ID: AN-SB-02-080908
ARI ID: 08-23564 NO68B

Date
Batch Method Units RL Sample

N-Arnmonia I0/0I/AB EPA 350.1M mq-N,/L 0.100 6.26
t-00108#2

Sul fide 09/12/08 EPA 316.2 mg/L
091208#1

2.50 14.8

RL Analytical reporting limit
U Undetected at reported detection limit

Water Sampl-e Report-NO68 ) tJ:ri 3



Matrix: Pore Water
Data Rel-ease Authoriz
Reported:. I0/02/08

Analyte

SAI"IPLE RESULTS-CONVENTIONAIS 4NALyT;CAL A
NO68-Anchor Environmental, LLC RESOURCES\/

INCORPORATED

Project: Kimberfy Clark
Event: 000105-01

Date Sampled: 09/12/08
Date Received: 09/12/08

Client ID: AN-SB-03-080908
ARI ID: 08-23565 NO68C

Date
Batch Method Units RL Sample

N-Ammonia I)/)L/AB EPA 350.1M mq-N/L 0.20A 8.88
100108#2

Sulflde 09/12/08 EPA 316.2 mg/L
091208#1

2.50 33.8

RT, Ana I rri- i c:'l ron^rl_ i nc I imi I
U Undetected at reported detection limlt

Water Sample Re'oort-NO68 'rt .l ..r O



Matrix: Pore Water
Data Refease Authorized
Rannrf erJ . 1O / 02 / 08

Anal-yte

SAI"IPLE REsuLTs-coNVENTroNArs 4NALyTtcAL A
NO68-Anchor Environmental, LLC RESOURCES\/

INCORPORATED

Project: Kimberfy Clark
Event: 000105-01

Date Sampled: 09/II/08
Date Recelved: 09/12/08

Client ID: AN-SB-04-080908
ARI rD: 08-23566 NO68D

Date
Batch Method Units RL Sample

N-Ammonia 1,0/0I/08 EPA 350.1M mq-N/L 0.200 I2.4
100108#2

SuI fide 09/12/08 EPA 3'76.2 mg/L
091208#1

2.50 31.0

Rl An:lrrt ic:I rannrf ina I imiru!rrY trrrLf s

U Undetected at reported detection fimit

Water Sampfe Report-NO68 lfiil



Matrix: Pore Water
Data Refease Authorized:
Ronnrfccl . 1lt/n2/08

Analyte

SAI'{PLE RESULTS-CO}VENTIONAIS 4NALyT1CAL A
NO68-Anchor Environmental/ LLC RESOURCES\7

INCORPORATED

Project: Kimberfy Clark
Event: 000105-01

Date Sampled: 09/12/08
Date Received: 09/L2/08

Client ID: AN-SB-05-080908
ARI ID: 08-23567 NO68E

Date
Batch Method Units RL Sample

N-Ammonia I0/Al/08 EPA 350.1M mg-N/L 0.200 I4.1
100108#2

Sul fide A9/L2/08 EPA 316.2 mg/L
091208+1

2.50 L9.2

RL Analytical reporting limit
U Undetected at reported detection fimit

InT:Fcr S.mnl c Qcng;t-NO68
:i!?1
iii I I



SAI"IPLE REsuLTS-colwENTroNAls aNALyncAL A
NO68-Anchor Environmental I LLC RESOUHCES\7

INCORPORATED

Matrix: Pore Water A / Project: Kimberly Clark
Daca Rel-ease Authorizefl:ffi Event: OOO105-01
ReporLed: 7O/02/OB ((lU Date Sampled: Og/I2/08-v Date Received: O9/L2/OB

Client ID: AN-SB-O6-080908
ARI ID: 08-23568 NO68F

Analyte
Date
Batch Method Units RL Sample

N-Ammonia 10/AI/08 EPA 350.1M mg-N/L 0.200 9.10
100108#2

Sulfide 2.50 19.309/12/08 EPA 3'76.2 mq/L
091208#1

RL Analytical reporting lj-mit
U Undetected at reported detection fimit

W:ter S:mnl c Rcngal-1;Q[! i)i) "';2



Matrix: Pore Water
Data Rel-ease Authorized:
Reported: LO/02/OB

Analyte

SAI"IPLE RESWTS-CONVENTIONAIS 4NALy1CAL d\
NO68-Anchor Envj-ronmental , LLC RESOURCES\/

INCORPORATED

Project: Klmberfy Clark
Event: 000105-01

Date Sampled: 09/12/08
Date Recei-ved: 09 / 12 / 08

Client ID: AN-SB-07-080908
ARI ID: 08-23569 NO68c

Date
Batch Method Units RL Sample

N-Ammonia I0/0I/AB EPA 350.1M mq-N/L 0.200 6.40
100108#2

Sul fl de 09/12/08 EPA 316.2 mg/L
091208#1

2.50 30.2

RT An:lrzric:l ran^rf inn I imi1-
U Undetected at reported detection l-irnit

Water Sampfe Re'oort-NO68
I.i,i'.; i



General Chemistry Analysis
Instrument Raw Data

Prepared
for

ANCHOR ENVIRONMENTAL. LLC

PROJECT: Kimberly Clark, 000105-01

ARI JOB NO.: NO68

Prepared
By

Analvtical Resources. Inc.
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PLE DATA enter dilution factor as ml final/mL
DISTILL DATA SPECTROPHOTOMETRIC DATA SAMPLE DATA

SAMPLE ID
Sample
Volume

Distill
'/oiume

(mL)

Dilution

factor
ABS

@ 650 nm

BKG

ABS
Regressed

Conc
(mo S/L)

Flnal
Conc

mq S/L
NO68 G1 50.0 50.00 0.400 ,.0.603 il 30.13- , i l: ir
CalBlk 50.0 nla 1.00 -0.006 ',OKt., .;
CCV 50.0 nla 1.00 0.422 - 0"€36 i 0'54 ': :' . ,,g4tif%,-' ,,

ARl6046 Sulfide, Water
Rev: 8/27/04

SEPT 12 20OBwater sulfide A
Date Printed: 9/1 ?J2008Page 2 of 2

:,:::'5



Originaf Run Filename: OM_10-1-2008_11-54-12AM.OMN created 101112008 11:54:12 AM

Original Run Author's Signature: UW

Current Run Filename: 100108NH3A.omn last modified 101112008 2:59:37 PM

Description: LACHAT 1

Standards made from ARI Stock#:0078-01

Sample Cup No.

cnannet t 
I

NH3 
Detection Time

TFI*
MANUAL

DILUTION
FACTOR

STD 1.0 S1 1 41.2212 1 0 I 1 t2008@1 1 :55: 1 2 AtV

STD 0.8 s2 0.8 32.8609 101112008@11:56:23 AM

STD 0.5 S3 0.5 20.66't6 101112008@11:57:34 AM

3TD 0.2 S4 0.2 7.7586 101112008@11:58:44 AM

iTD 0.05 s5 0.05 1.4006 101112008@11:59:54 AM

sTD 0.02 S6 0.02 0.5641 101112008@12:01:06 PM

STD O.O1 S7 0.01 0.2026 101112008@12:02:17 PM

]LANK S8 0 -0.2895 10t112008@12:03:28 PM

CV
:RA 06107

0.4789 19.5544 'l0l 1 t2008@12:04:39 PM

Known Conc: 0.5

3alibration:
Table/Fig.

1

tcB 1( 0,003 -0.2503 1 OI 1 t2OO8@12:1 1'.27 PM

Known Conc: 0

LOW 't' 0.0123 0.1 388 101112008@12:18:15 PM

Known Conc: 0.01

FILTER BLK 1 0.0049 -0.1690 1 0l 1 12008@'12:25:03 PM

NOt0-82 18,,135,1 1€3372€ 101112008@12:26:14 PM 5.0000

Ng+0€2 + 254€€p 2113441 101112008@12:27:25PM 5.0000

NOXI€2 1{ szAW 2695578 101112008@12:28:35 PM 5.0000

!o40 F2 l{ 26€4A9 wwT 1 0 I 1 I 2008@1 2:29:47 P Ni 5.0000

% R = 95.78

o/o R= 123

ff' ,p^

i -\ :r -'a '7.: .'.-t I



18,847 45.,0581 1011/2008@12:30:58

!O4O G2 DUP 1{ 10,781 1 @ 101112008@12:32:09 PN

{010€2 1{ 1g,7gtl7 418,11573 1 0l 1 12008@12:33:20 PN

{olo€+Ms 2T 14863i1 451J266 1 0l'l 12008@12:34:31 PN

Spike Level: 0.5

lcv I 0.4609 18.8060 1Ol1t20O8@12:35:42 PM

Known Conc: 0.5

lcB 1 0.01 0.0418 'l 0 I 1 I 2008@1 2:42:31 P N,

Known Conc: 0

NO70 81 21 2.8185 23.0857 101112008@12:49:20 PM 5.0000

NO70 el I 6J244 55€966 101112008@12:50:32 PM 5.0000

N€E+D4 A 7=6S5 63r4{eg 'l 0l 1 12008@12:51 :43 PM 5.0000

NO7+E4 4 12*pg7 1€€3558 101112008@12:52:54 PM 5.0000

NO40 82 2! 20.51 16.6973 1011l2OO8@12:54:05 PM 50.0000

NO40 D2 2( 29.1 305 23.8726 101112008@12:55:18 PM 50.0000

!o40 E2 zl 40.1 083 33.0100 101112008@12:56:30 PM 50.0000

NO40 F2 2t 30.9807 25.4126 1Ot1t20O8@12:57:41 PM 50.0000

N@10€2 A 2+*4 ffi 1Ol1l2OO8@12:58:53 PM 20.0000

N€i4€€+D'tJF 4 24*4e2 sffi 101112008@1:00:04 PM 20.0000

ccv 1 0.4824 19.7005 101112008@1:01:16 PM

Known Conc: 0.5

lcB 1t 0.0099 0.0366 101112008@1:08:04 PM

Known Conc: 0

\o40 G2 3( 25.679 20.9997 101112008@1:14:53 PM 50.0000

!O4O G2 DUP 3( 25.5805 20.9178 101112008@1:16:04 PM 50.0000

\o40 G2 3( 25.6504 20.9760 101112008@1:17:15 PM 50.0000

o/o R= 92.18

% R = 96.48

% RPD = 0.38

rj



G2 MS 74.574 30.6617 101112008@1:18:28 PM 100.0000

Spike Level: 50

!o70 c1 3t 7.2356 14.6822 101112008@1:19:40 PM 20.0000

!o70 D1 3: 8.2821 16.8599 101112008@1:20:52 PM 20.0000

\o70 El 3t 13.8412 28.4277 101112008@1:22:03 PM 20.0000

!o41 Al 3a 0.0009 -0.3364 101112008@1:23:15 PM

!O41 A1 DUP 3t 0.0045 -0.1882 101112008@1:24:26 PM

!o41 A1 J: 0.01 0.0410 101112008@1:25:38 PM

!o41 41 MS 3t 0.5098 20.8/.34 10t1t2008@1:26:50 PM

Spike Level: 0.5

lcv 1 0.4817 19.6725 101112008@1:28:02 PM

Known Conc: 0.5

ccB 1 0.0048 -0.1738 1Ol112008@1:34:51 PM

Known Conc: 0

!o41 81 3i 0.4049 16.478/. 101112008@1:41:40 PM

!o41 Cl 3t 0.0403 1.3022 101112008@1:42i52PM

!o41 D1 3S 0.0035 -0.2304 1Ql1|2QO8@1:M:Q1 PM

\o41 E1 4C 0.0288 0.8238 101112008@1:45:12 PM

\o42 A2 41 0.0428 1.4086 'lOl1l20O8@1:46:25 PM

\o42 82 42 0.309 2.1 958 101112008@1:47:37 PM 5.0000

\o42 C2 0.0297 0.8619 101112008@1:48:50 PM

NO42 D2 41 0.0136 0.1922 101112008@1:50:01 PM

NO21 E2 4l 0.0259 0.7044 1 Ol 1 12008@1 :5'l :'l 2 PM

NO42 F2 4t 0.0099 0.0389 101112008@1:52:25 PM

3CV I 0.4844 19.7874 1011t2008@1:53:36 PM

Known Conc: 0.5

o/o R= 97.79
.5 ml ' 1000 ppm / 10 ml

%RPD=NA

% R = 101.96
25 ml" 20 ppm / 10 ml

% R = 96.34

% R = 96.88



ccB 1 0.0053 -0.1 54E 101112008@2:00:24 PM

Known Conc: 0

NO42 G2 4t 0.0419 1.3682 1Ql1l2O08@2:07:14 PM

NP94 A4 4t 0.0005 -0.3518 1U112A08@2:08:27 PM

!P94 44 DUP 4t 0.0023 -0.2766 101112Q08@2:09:39 PM

!P94 A4 4t 0.0005 -0.3534 101112008@2:10:50 PM

NP94 A4 MS 4! 0.516 21j020 101112008@2:12:03 PM

Spike Level: 0.5

NO€€iA+ 5( M # '10t112008@2:13:15 PM

NO€8€4 5r 5A1e 225S35C 101112008@2:14:28 PM

{0684r 5; w 27fffi 101112008@2:15:41 PM

{o6c+r o,i 8€57:l ?3494€e 101112008@2:16:53 PM

{o68€t 8J658 3644364 101112008@2:18:06 PM

lcv 1 0.4628 18.8859 101112008@2:19:17 PM

Known Conc: 0.5

3CB 1 0.0018 -0.2980 1011t2008@2:26:05 PM

Known Conc: 0

NO68 Fl qr 9.1039 18.5699 101112008@2:32:55 PM 20.0000

NO€8 G1 6.4009 12.9454 101112008@2:34:08 PM 20.0000

Ftoss A1 5i 10.6876 21.8654 101112008@2:35:21 PM 20.0000

NO68 Bl 5t 0.2609 25.6823 101112008@2:36:33 PM 10.0000

NO68 81 DUP 6.2962 25.8291 101112008@2:37:45 PM 10.0000

\o@ Bl 5t 6.2529 25.6489 10l1l2OO8@2:38:58 PM 10.0000

N@8 81 MS 16.3399 33.6272 'l0l112008@2:40:10 PM 20.0000

Spike Level: 10

%RPD=NA

o/o R= 103.2
25ml *20ppm/10m|

% R = 92.56

% RPD = 0.56

o/o R = 100.79
ml * 1000 ppm / 10 ml



c1 8.8763 18.0963 101112008@2:41:22PM 20.0000

NO68 D1 aa 12.3914 25.4108 101112008@2:42:34 PM 20.0000

NO68 E1 1t 14.992 30.1 980 101112008@2:43:45 PM 20.0000

ccv 1 0.4987 20.3825 101112008@2:44:56 PM

Known Conc: 0.5

ccB I 0.0053 -0.1 554 101112008@2:51:44 PM

Known Conc: 0

% R = 99.74

/, r: .-i 1i;.i : I
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1.0 INTRODUCTION 
Anchor Environmental requested NewFields in Port Gamble, Washington to conduct three 
bioassays from a former Scott Paper Mill site operated by Kimberly-Clark in Anacortes, 
Washington.  This was a supplemental sediment characterization to expand upon data from 
an assessment completed in 2007. The goal of the biological testing was to refine the SQS 
boundaries in areas with wood debris so that appropriate remediation efforts could be 
determined.  This report presents the results of the biological evaluation of the sediment 
collected.   

2.0 METHODS 
This section summarizes the test methods that were followed for this biological 
characterization.  Test methods followed guidance provided by the Puget Sound Estuary 
Program (PSEP 1995), the WDOE Sampling and Analysis Plan Appendix (Ecology 2008), 
and the various updates presented during the Annual Sediment Management Review 
meetings (SMARM).  Sediment toxicity was evaluated using three standard PSEP 
bioassays, the 10-day amphipod test, the 20-day juvenile polychaete growth test, and the 
48-96 hour larval development test.  

2.1 Site Sample and Animal Receipt 
Sediment samples were collected by Anchor Environmental on September 8, 2008 and 
were delivered directly to the NewFields laboratory on September 10, 2008.  Bioassay 
samples were stored under nitrogen headspace in a walk-in cold room at 4 ± 2ºC in the 
dark.  All tests were conducted within the eight week holding time.   

Amphipods (Eohaustorius estuarius) were supplied by Northwestern Aquatic Sciences in 
Newport, Oregon.  Animals were held in native sediment at 15°C prior to test initiation.  
Polychaetes (Neanthes arenaceodentata) were acquired from Don Reish in Alamitos, 
California and held in native sediment at 20°C.  Mytilus sp. (mussel) broodstock were 
provided by Carlsbad Aquafarm in Carlsbad, California.  Broodstock were held in 
unfiltered seawater from Hood Canal at 16°C prior to spawning.  

Native Eohaustorius sediment from Newport, Oregon was also provided by Northwestern 
Aquatic Sciences for use in control replicates for the amphipod and polychaete tests.   

Seawater for the tests was collected from Hood Canal and was then filtered through a 0.2-
µm filter and diluted with deionized water to 28 ppt for use in the bioassays. 

2.2 Bioassay Reference Sample Collection  
Three reference sediments for the bioassays were collected by NewFields, two from Carr 
Inlet, Washington on September 12, 2008 and one from Sequim Bay, Washington on 
September 15, 2008.  Reference stations were chosen from a list of commonly used sites 
and selected based on grain size.  Samples were collected using a Van Veen grab sampler 
from the upper 10 cm of the sediment surface. Multiple grabs were necessary to collect 
enough sediment.  Sediment was wet sieved in the field to determine appropriate grain 
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sizes.  The two references from Carr Inlet were CR-1 (53% fines) and CR-22 (15% fines).  
The reference from Sequim Bay (SB Ref35) consisted of 35% fines.  Sediment was stored 
in an insulated cooler in the field.  Upon arrival at the NewFields laboratory, reference 
sediment was stored in a walk-in cold room at 4 ± 2ºC in the dark.  The coordinates for the 
reference sites were as follows: 

 CR-1:        Latitude:      47º 20.04” N 

                   Longitude:   122º 39.88” W 

 CR-22:      Latitude:      47º 19.90” N 

                   Longitude:   122º 40.62” W 

 SB Ref35: Latitude:      48º 04.13” N 

                   Longitude:   123º 02.24” W 

2.3 Amphipod Bioassay 
The 10-day acute toxicity test with Eohaustorius estuarius was initiated on October 3, 
2008.  To prepare the test exposures, approximately 175 mL of sediment was placed in 
clean, acid and solvent-rinsed 1-L glass jars, which were then filled with 750 mL of 
filtered seawater.  Seven replicate chambers were prepared for each test treatment, the 
three reference sediments, and the native control sediment.  Five of the replicates were 
used to evaluate sediment toxicity; the sixth and the seventh replicates were used to 
measure daily water quality, as well as porewater and overlying ammonia and sulfides at 
test initiation and termination.  Total ammonia as nitrogen was monitored using an Orion 
meter fitted with an ammonia ion-specific probe. Total sulfides as S2- were monitored 
using a HACH DR/4000V Spectrophotometer. 

Test chambers were placed in randomly assigned positions in a 15°C water bath and 
allowed to equilibrate overnight.  Trickle-flow aeration was provided to prevent dissolved 
oxygen concentrations from dropping below acceptable levels.  

Immediately prior to test initiation, water quality parameters were measured in the 
surrogate chamber for each treatment.  Dissolved oxygen (DO), temperature, salinity, and 
pH were then monitored in the surrogate chambers daily until test termination.  Target test 
parameters were:  

 Dissolved Oxygen: ≥5.0 mg/L 
 Temperature: 15 ± 1°C 
 Salinity: 28 ± 1‰  
 pH: 7.8 ± 0.5 units 
 
The test was initiated by randomly allocating 20 E. estuarius into each test chamber, 
ensuring that each of the amphipods successfully buried into the sediment.  The 10-day 
amphipod bioassay was conducted as a static test with no feeding during the exposure 
period.  Daily observations were made to note abnormalities on the sediment surface and 
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animal behavior (emergence).  At test termination, sediment from each test chamber was 
sieved through a 0.5-mm screen and all recovered amphipods transferred into a plastic cup.  
The number of surviving and dead amphipods was then determined.  A water-only, 4-day 
reference-toxicant test was conducted with cadmium chloride concurrently with the 
sediment test.  The cadmium reference-toxicant test was used to ensure animals used in the 
test were healthy and of similar sensitivity to those tested previously at NewFields. 
  

2.4 Juvenile Polychaete Growth Test 
The 20-day polychaete growth bioassay was initiated on September 30, 2008.  Test 
exposures were prepared using the same method as described for the amphipod bioassay.  
175 mL of sediment and 750 mL of filtered seawater were placed in each 1-L glass jar.  
There were seven replicates per treatment, the control, and the three references.  Five of 
those were test replicates, and the other two were used for water quality monitoring and to 
measure sulfide and ammonia levels at test initiation and termination.  Total ammonia as 
nitrogen was monitored using an Orion meter fitted with an ammonia ion-specific probe. 
Total sulfides as S2- were monitored using a HACH DR/4000V Spectrophotometer. 

Test chambers were placed in randomly assigned positions in a water bath at 20°C and 
allowed to equilibrate overnight.  Trickle-flow aeration was provided to prevent dissolved 
oxygen concentrations from dropping below acceptable levels.  Water quality monitoring 
and observations were made daily and surface abnormalities and animal emergence were 
noted.  Target test parameters were: 

 Dissolved Oxygen: ≥6.0 mg/L 
 Temperature: 20 ± 1°C 
 Salinity: 28 ± 1‰  
 pH: 8.0 ± 1.0 units 
 
The test was initiated by randomly allocating five N. arenaceodentata into each test 
chamber, ensuring that each of the polychaetes successfully buried into the sediment.  The 
20-day test was conducted as a static-renewal test, with exchanges of 300 mL of water 
occurring every third day.  N. arenaceodentata were fed every other day with 40 mg of 
TetraMarin® (approximately 8 mg dry weight per worm).  Daily observations were made 
to note abnormalities on the sediment surface and animal behavior.   

At test termination, sediment from each test chamber was sieved through a 0.5-mm screen 
and all recovered polychaetes were transferred into a plastic cup.  Survival was recorded 
and worms were placed in pre-weighed foil boats and dried in a drying oven at 60°C for 
approximately 24 hours.  Each weigh-boat was removed, cooled in a dessicator, and then 
weighed on a microbalance to 0.01 mg.  Individual worm weight and growth rates were 
calculated.  A water-only, 4-day reference-toxicant test was conducted with cadmium 
chloride concurrently with the sediment test.  The cadmium reference-toxicant test was 
used to ensure animals used in the test were healthy and of similar sensitivity to prior tests. 
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2.5 Larval Developmental Bioassay  
Test sediment was evaluated using the 48-96 hour acute toxicity test with the mussel, 
Mytilus sp.  The larval test was initiated on October 22, 2008.   
To prepare the test exposures, 18 g (±1 g) of test sediment were placed in clean, acid and 
solvent-rinsed 1-L glass jars, which were then filled to 900 mL with filtered seawater. Six 
replicate chambers were prepared for each test treatment and the three reference sediments.  
The six control replicates consisted of filtered seawater with no sediment.   Five of the 
replicates were used to evaluate the test; the sixth replicate was used as a water quality 
surrogate. Each chamber was shaken for 10 seconds and then placed in predetermined 
randomly-assigned positions in a water bath at 16°C.   

To collect gametes mussels were placed in clean seawater and acclimated at 12°C for 
approximately 20 minutes.  The water bath temperature was then increased over a period 
of 15 minutes to 20°C.  Mussels were held at 20°C and monitored for spawning 
individuals.  Spawning females were removed from the water bath and placed in individual 
containers with seawater.  Spawning males were removed and placed in a separate water 
bath with other males.  Gametes from at least two males and one female were used to 
initiate the test.  Egg-sperm solutions were periodically homogenized with a perforated 
plunger during the fertilization process.  Approximately one hour after fertilization, 
embryo solutions were checked for fertilization rate.  Only those embryo stocks with >90% 
fertilization were used to initiate the tests.  Embryo solutions were rinsed free of excess 
sperm and then combined to create one embryo stock solution.  Density of the embryo 
stock solution was determined by counting the number of embryos in a subsample of 
homogenized stock solution.  This was used to determine the volume of embryo stock 
solution to deliver approximately 27,000 embryos to each test chamber. 

The test was initiated by randomly allocating an aliquot of the embryo stock solution into 
each test chamber four hours after sediments were shaken and within two hours of egg 
fertilization.  Embryos were held in suspension during initiation using a perforated 
plunger.  The actual stocking density was 27.4 embryos/mL, within the target stocking 
density of 20 - 40 embryos/mL. 

Dissolved oxygen, temperature, salinity, and pH were monitored daily in water quality 
surrogates to prevent loss or transfer of larvae by adhesion to water-quality probes.  
Overlying water ammonia and sulfides were measured on Day 0 and Day 3. Total 
ammonia as nitrogen was monitored using an Orion meter fitted with an ammonia ion-
specific probe. Total sulfides as S2- were monitored using a HACH DR/4000V 
Spectrophotometer. Target test parameters were: 

 Dissolved Oxygen: ≥4.0 mg/L 
 Temperature: 16 ± 1°C 
 Salinity: 28 ± 2‰ 
 pH: 8.0 ± 0.5 units 
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The 48-96 hour test was conducted as a static test without aeration.  The test was 
terminated approximately 69 hours after initiation, when 90% of the control larvae had 
achieved the prodissoconch I stage.  At termination, the overlying seawater was decanted 
into a clean 1-L jar and mixed with a perforated plunger.  From this container, a 10 mL 
subsample was transferred to a scintillation vial and preserved in 5% buffered formalin.  
Larvae were subsequently stained with a dilute solution of Rose Bengal in 70% alcohol to 
help visualization of larvae.  The number of normal and abnormal larvae was enumerated 
using an inverted microscope.  Normal larvae included all D-shaped prodissoconch I stage 
larvae.  Abnormal larvae included abnormally shaped prodissoconch I larvae and all early 
stage larvae.  A 48-hour water-only reference-toxicant test with copper sulfate was 
conducted concurrently with the sediment test.  

2.6 Data Analysis and Quality Assurance / Quality Control (QA/QC) 
All water quality and endpoint data were entered into Excel spreadsheets.  Water quality 
parameters were summarized by calculating the mean, minimum, and maximum values for 
each test treatment.  Endpoint data were calculated for each replicate and then mean values 
and standard deviations were determined for each test treatment.  Data were also entered 
into EIM format for all three bioassays and submitted electronically to Anchor 
Environmental.   

The endpoint used for the amphipod test was survival only, while both survival and growth 
were analyzed for the polychaete test.  For the larval test, the normalized combined 
mortality and abnormality endpoint was used to evaluate the test sediment.  This was based 
on the number of normal larvae in the treatment or reference divided by the number of 
normal larvae in the control, as defined in Ecology (2005).   

All hand-entered data were reviewed for data entry errors, which were corrected prior to 
summary calculations.  A minimum of 10% of all calculations and data sorting were 
reviewed for errors.  Review counts were conducted on any apparent outliers.  

Data reported as percent survival or mortality were transformed using an arcsine square 
root transformation prior to statistical analysis.  All data were tested for normality using 
the Wilk-Shapiro test and equality of variance using Levene’s test.  Determinations of 
statistical significance were based on one-tailed Student’s t-tests with an alpha of 0.05.  A 
comparison of the larval endpoint, relative to the reference was made using an alpha level 
of 0.10.  For samples failing to meet assumptions of normality, a Mann-Whitney test was 
conducted to determine significance.  For those samples failing to meet the assumptions of 
normality and equality of variance, a t-test on Rankits was used. 

For SMS suitability determinations, comparisons were made according to SAPA and Fox 
et al. (1998).  Treatments were compared to one of the three references.  The selected 
references were chosen to most closely match the grain size of the treatment.  A summary 
of the grain size data is located in Appendix E.   
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3.0 RESULTS 
The results of the sediment testing, including a summary of test results and water quality 
observations, are presented in this section.  Data for each of the replicates, as well as 
laboratory benchsheets and statistical analyses are provided in the appendices.   

3.1 Amphipod Bioassay 
A summary of E. estuarius survival is presented in Table 1 and water quality observations 
are summarized in Table 2.  Laboratory data sheets are included in Appendix A.  Statistical 
results are located in Appendix D. 

Mean percent survival in the controls was 98%, above the 90% acceptable limit.  Mean 
survival in the reference treatments were also high: 100% in CR-1, 98% in CR-22, and 
100% in SB Ref35.  These all met the SMS (<25% mortality) performance criteria and 
indicated that the reference sediments were acceptable for suitability determination.  Mean 
percentage survival in the test treatments ranged from 92-100% survival.   

The LC50 for the cadmium reference-toxicant test was 9.37 mg Cd/L, which is within the 
control chart limits (3.48 to 11.79 mg Cd/L), indicating that the test organisms used in this 
study were of similar sensitivity to those previously tested at NewFields.   

With the exception of minor deviations, water quality measurements were within target 
parameters during the test and remained within the tolerance ranges for this species.  These 
deviations did not appear to have affected the test results as survival was above 90% in all 
treatments.  Initial and final overlying and interstitial ammonia levels were well below the 
no observable effects concentrations (NOEC) for this species.  Interstitial sulfide levels 
were elevated at test initiation in AN-SB-03 and AN-SB-07 treatments, which contained 
7.3 and 10.0 mg/L respectively.  Levels dropped to within acceptable parameters at test 
termination.  These deviations did not affect test results as evidenced by the high survival 
rates. 

3.2 Juvenile Polychaete Growth Test 
A summary of N. arenaceodentata survival is presented in Table 3 and water quality 
observations are summarized in Table 4.  Laboratory data sheets are included in Appendix 
B.  Statistical results are presented in Appendix D. 

Mean percent survival in the controls was 100%.  Mean survival in references CR-1 and 
SB Ref35 were both 100%, and CR-22 had 96% survival.  These were all above the SMS 
(<20% mortality) performance criteria indicating that the reference sediments were 
acceptable for suitability determination.  Mean percentage survival in the test treatments 
ranged from 92-100% survival.   

Mean individual growth weight (MIG) in the control was 0.73 mg/ind/day, above the 
performance criteria of 0.72 mg/ind/day.  To pass performance standards a reference must 
be ≥ 80% of the control MIG.  CR-1 was 87% (0.63 mg/ind/day), CR-22 was 100% (0.73 
mg/ind/day), and SB Ref-35 was 80% ( 0.58 mg/ind/day).  Thus all three references were 
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acceptable to use for treatment comparisons.  MIG in the test treatments ranged from 0.45 
– 0.74 mg/ind/day.   

The LC50 for the cadmium reference-toxicant test was 5.55 mg Cd/L, which is within the 
control chart limits (2.44 to 17.27 mg Cd/L), indicating that the test organisms used in this 
study were of similar sensitivity to those previously tested at NewFields.   

DO was above the minimum limit throughout the test with the exception of one control 
chamber (the water quality surrogate) that was found without air and the level had dropped 
to 2.2 mg/L on Day 18.  Aeration was restored in this chamber and DO came back up 
immediately.  Only minor deviations were observed otherwise during the test, and 
measurements were within the tolerance range for this species.  Initial and final overlying 
and interstitial ammonia levels were well below the no observable effects concentrations 
(NOEC) for this species.  However, interstitial sulfide levels were above the 3.4 mg/L 
recommended concentration at test initiation in three treatments (Kendall and Barton 
2004).  Measurements were 8.9, 16.3, and 14.1 mg/L in AN-SB-03, AN-SB-05, and AN-
SB-07 respectively (Appendix Table B4).  Sulfide levels fell to below NOEC levels during 
the test, and measurements at termination in all treatments were less than 1 mg/L.  Sulfide 
levels do not appear to have affected the results illustrated by high survival and lack of 
statistically significant differences in growth relative to references. 

3.3 Larval Development Bioassay 
The summary of the test results from the Mytilus sp. test is presented in Table 5 and a 
summary of water quality observations is shown in Table 6.  Data sheets are included in 
Appendix C.  Statistical results are presented in Appendix D. 

The larval test was validated by 5.9% mean combined mortality in the control treatment, 
within the acceptability criteria of 30%.  Water quality parameters remained within the 
target limits throughout the test with the exception of a slight drop in temperature in some 
treatments to as low as 14.5°C.   pH also dropped on Days 2 and 3 to as low as 7.2 mg/L.  
DO and salinity were within acceptable ranges. 

The EC50 for the copper reference-toxicant test for proportion normal was 8.6 µg Cu/L, 
within the control chart limits (3.3 to 19.3 µg Cu/L). The results of the reference-toxicant 
test indicate that the test organisms used in this study were similar in sensitivity to those 
previously tested at NewFields.  Ammonia and sulfide values in the test chambers were 
below the NOEC values for Mytilus sp.   

Mean normalized combined mortality and abnormality (NCMA) in the reference sediments 
were 17.8%, 8.6%, and 28.2% for CR-1, CR-22, and SB Ref-35 respectively.  They all fell 
within the performance criteria of 65% normal development (35% abnormal) relative to the 
control.  Mean NCMA in the test treatments ranged from 11.0% to 45.5%. 

4.0 DISCUSSION 
Sediments were evaluated based on Sediment Management Standards (SMS) criteria for 
the three bioassays.  The biological criteria were based on both statistical significance (a 
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statistical comparison) and the degree of biological response (a numerical comparison).  
The SMS criteria used were from the Washington Department of Ecology Sampling and 
Analysis Plan Appendix (Ecology 2008). Suitability determinations were based on a 
comparison of responses observed in the test treatments versus those in the corresponding 
reference treatments.  Tables 7 – 9 present the criteria results for each of the bioassays.  
Table 10 contains a summary of all three tests.   For SMS comparisons, treatments were 
compared to the reference which most closely matched the grain size of sediment collected 
at a given station.  AN-SB-01, AN-SB-02, and AN-SB-03 were compared to SB Ref35.  
AN-SB-04, AN-SB-05, and AN-SB-06 were compared to CR-22.  AN-SB-07 was 
compared to CR-1 (Appendix E.1).   

4.1 Amphipod Test Suitability Determination 
Under the SMS program, a test treatment will fail SQS if mean mortality is statistically 
significantly higher than that of the reference treatment and mean mortality in the test 
sediment is >25%. Treatments fail CSL if the test treatment mortality is more than 30% 
greater than the reference sediment and a significant difference is found. 

All treatments passed SQS and CSL criteria (Table 7).   

4.2 Juvenile Polychaete Suitability Determination 
SMS criteria states that a treatment fails SQS standards if MIG is less than 70% of the 
associated reference and a statistical difference exists.  To pass CSL criteria the MIG of the 
treatment must be greater than 50% of the reference and not significantly different from the 
reference.   

AN-SB-04 failed SQS criteria.  All other treatments passed both SQS and CSL standards 
in this bioassay (Table 8). 

4.3 Larval Test Suitability Determination 
Larval test treatments fail SQS criteria if the percentage of normal larvae in the test 
treatment is significantly lower than that of the reference and if the normal larval 
development in the test treatment is less than 85% of the normal development in the 
reference.  Treatments fail CSL criteria when a statistical difference is found between the 
treatment and the reference and if the control normalized development in the treatment is 
less than 70% of that observed in the control normalized reference.   

Station AN-SB-05 failed SQS standards, while Station AN-SB-07 failed both SQS and 
CSL criteria.  All other treatments passed the SMS criteria (Table 9).   
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Table 1.  Summary of Test Results for the 10-day Acute 
Toxicity Test with Eohaustorius estuarius. 

Treatment Mean Percentage 
Survival SD 

Control 98 2.7 

CR-1 100  0.0 

CR-22 98  2.7 

SB Ref-35 100 0.0 

AN-SB-01 92 4.5 

AN-SB-02 98 2.7 

AN-SB-03  100  0.0 

AN-SB-04 98 2.7 

AN-SB-05 100  0.0 

AN-SB-06 97 2.7 

AN-SB-07  97  2.7 
 



Table 2.  Water Quality Summary for the 10-Day Acute Test with Eohaustorius estuarius.      
Dissolved Oxygen 

(mg/L) Temperature  (°C) Salinity (ppt) pH (units) 
Treatment 

Mean Min Max Mean Min Max Mean Min Max Mean Min Max 

Control 8.2 5.7 9.4 15.2 14.5 17.3 29.5 28.0 30.0 8.0 7.8 8.2 

CR-1 Ref 8.0 5.6 9.4 15.1 14.1 17.3 29.5 28.0 30.0 8.0 7.9 8.1 

CR-22 Ref 8.2 5.4 10.0 15.1 13.9 17.4 29.5 28.0 30.0 8.0 7.8 8.1 

SB Ref-35 8.1 5.1 9.9 15.1 14.3 17.4 29.5 28.0 30.0 8.0 7.9 8.2 

AN-SB-01 8.4 7.3 9.9 15.1 14.1 17.3 29.3 28.0 30.0 8.1 7.9 8.2 

AN-SB-02 8.5 7.8 9.4 15.0 13.9 17.3 29.4 28.0 30.0 8.0 7.8 8.1 

AN-SB-03 8.4 7.6 10.0 15.1 14.1 17.3 29.4 28.0 30.0 8.0 7.9 8.1 

AN-SB-04 8.4 7.6 9.4 15.0 14.0 17.3 29.4 28.0 30.0 8.0 7.9 8.1 

AN-SB-05 8.3 7.6 9.4 15.2 14.2 17.3 29.5 28.0 31.0 8.0 7.8 8.1 

AN-SB-06 8.2 7.0 9.4 15.3 14.0 17.3 29.1 28.0 30.0 7.8 7.5 8.0 

AN-SB-07 7.9 3.8 9.4 15.1 14.2 17.4 29.4 28.0 30.0 7.9 7.4 8.2 
 



Table 3.  Summary Endpoint Results for the 20-day Toxicity Test with 
Neanthes arenaceodentata 

Treatment 
Mean 

Percent 
Survival SD 

Mean 
Individual 
Biomass 

(mg) 
SD 

Mean 
Individial 
Growth 

Rate 
(mg/ind/d) 

SD 

Control 100 0.0 15.22 3.7 0.733 0.2 

CR-1 100 0.0 13.25 4.9 0.634 0.2 

CR-22 96 8.9 15.17 4.1 0.730 0.2 

SB Ref-35 100 0.0 12.23 1.4 0.584 0.1 

AN-SB-01 96 8.9 14.10 5.0 0.677 0.2 

AN-SB-02 100 0.0 10.80 3.5 0.512 0.2 

AN-SB-03 96 8.9 9.65 2.8 0.454 0.1 

AN-SB-04 100 0.0 10.63 3.2 0.503 0.2 

AN-SB-05 96 8.9 14.72 4.3 0.708 0.2 

AN-SB-06 92 11.0 12.12 2.3 0.578 0.1 

AN-SB-07 100 0.0 15.31 2.6 0.737 0.1 
 



Table 4. Water Quality Summary Test Results for the 20-day Chronic Toxicity Test with Neanthes arenaceodentata 
Dissolved Oxygen 

(mg/L) Temperature  (°C) pH (units) Salinity (ppt) 
Treatment 

Mean Min Max Mean Min Max Mean Min Max Mean Min Max 

Control 7.1 2.2 8.8 20.1 18.8 20.9 7.9 7.6 8.1 28.4 28.0 30.0 

CR-1 7.2 6.6 8.7 20.1 18.7 20.5 7.9 7.7 8.5 28.3 28.0 29.0 

CR-22 7.3 6.5 8.7 20.1 18.6 20.5 7.9 7.6 8.0 28.3 28.0 30.0 

SB Ref-35 7.2 6.6 8.8 20.0 18.5 20.4 7.9 7.7 8.1 28.4 28.0 30.0 

AN-SB-01 7.3 6.5 8.7 20.2 18.8 20.5 8.1 7.7 8.4 28.6 28.0 30.0 

AN-SB-02 7.2 6.7 8.7 20.2 18.9 20.6 8.1 7.8 8.3 28.3 28.0 29.0 

AN-SB-03 7.0 6.4 8.5 20.2 18.6 20.5 8.0 7.7 8.2 28.4 28.0 30.0 

AN-SB-04 7.3 6.3 9.0 20.1 18.6 20.6 8.2 7.8 8.4 28.5 28.0 29.0 

AN-SB-05 7.3 6.4 8.8 19.9 18.5 20.4 7.9 7.5 8.1 28.5 28.0 30.0 

AN-SB-06 7.3 6.7 8.8 20.2 18.8 20.4 8.0 7.6 8.2 28.4 28.0 29.0 

AN-SB-07 7.2 6.0 8.8 20.2 18.8 20.5 8.0 7.6 8.2 28.5 28.0 29.0 
 



Table 5. Summary of Test Results for the PSEP Larval Test with Mytilus sp. 

Treatment Mean 
Normal 

Mean 
Percentage 
Combined 
Mortality 

SD 
Mean 

Percentage 
Mortality 

SD 
Mean 

Percentage 
Abnormal 

SD 

Control 233.4 5.9 3.7 2.7 2.2 3.9 0.5 

CR-1 191.8 17.8 8.0 15.8 8.1 2.4 0.7 

CR-22 214.2 8.6 7.5 7.2 7.6 1.6 1.0 

SB Ref-35 167.6 28.2 3.9 25.2 3.8 4.0 0.9 

AN-SB-01 187.0 19.9 5.3 13.2 4.0 7.8 2.5 

AN-SB-02 205.2 12.1 6.7 9.5 6.8 2.8 0.7 

AN-SB-03 179.0 23.3 7.6 19.3 7.9 5.0 1.8 

AN-SB-04 207.8 11.0 4.9 8.9 4.8 2.3 0.9 

AN-SB-05 176.6 24.3 3.5 15.4 4.8 10.5 1.3 

AN-SB-06 186.2 20.2 6.6 13.5 7.5 7.8 2.3 

AN-SB-07 127.2 45.5 5.2 20.1 4.8 31.6 8.4 
 



Table 6.  Water Quality Summary for the 48-96h Acute Test with Mytilus sp. 
Dissolved Oxygen 

(mg/L) Temperature  (°C) Salinity (ppt) pH (units) 
Treatment 

Mean Min Max Mean Min Max Mean Min Max Mean Min Max 

Control 8.7 7.0 10.5 15.4 14.7 16.6 27.5 27.0 28.0 7.7 7.6 7.8 

CR-1 Ref 6.9 5.8 7.6 15.6 15.0 16.8 28.0 28.0 28.0 7.5 7.3 7.7 

CR-22 Ref 8.6 7.5 10.1 15.5 14.9 16.6 28.0 28.0 28.0 7.7 7.5 7.8 

SB Ref-35 6.8 5.8 7.7 15.3 14.5 16.1 27.8 27.0 28.0 7.6 7.4 7.7 

AN-SB-01 7.7 6.4 8.9 15.4 14.8 16.1 27.8 27.0 28.0 7.6 7.5 7.7 

AN-SB-02 7.0 5.6 7.6 15.1 14.6 16.1 27.8 27.0 28.0 7.6 7.4 7.7 

AN-SB-03 5.6 0.0 7.8 11.3 0.0 15.4 21.0 0.0 28.0 5.7 0.0 7.7 

AN-SB-04 6.5 5.5 7.1 15.5 14.8 16.3 28.0 28.0 28.0 7.6 7.4 7.7 

AN-SB-05 6.0 0.0 8.6 11.4 0.0 15.6 20.8 0.0 28.0 5.6 0.0 7.6 

AN-SB-06 6.8 5.9 7.1 15.5 14.7 16.8 27.5 27.0 28.0 7.6 7.3 7.7 

AN-SB-07 6.6 5.7 7.3 15.5 14.8 16.7 28.0 28.0 28.0 7.5 7.2 7.6 
 



Table 7. Performance Summary Results for the 10-Day Amphipod Test with Eohaustorius 
estuarius. 

Treatment Mean survival 
(%) Statistically Less 

than Reference 
MT-MR

Pass / 
Fail 

SQS? 

Pass / 
Fail 

CSL? 

Control 98 NA NA NA NA 
CR-1 Ref 100 NA NA NA NA 

CR-22 Ref 98 NA NA NA NA 
SB Ref-35 100 NA NA NA NA 
AN-SB-01 92 Yes 8% Pass  Pass  
AN-SB-02 98 No 2% Pass  Pass  
AN-SB-03 100 No 0% Pass  Pass  
AN-SB-04 98 No 0% Pass  Pass  
AN-SB-05 100 No 0% Pass  Pass  
AN-SB-06 97 No 1% Pass  Pass  
AN-SB-07 97 Yes 3% Pass  Pass  

SQS: Statistical Significance; MT-MR >25%     
CSL: Statistical Significance; MT-MR >30%     

 



Table 8. Performance Summary Results for the 20-Day Juvenile Polychaete Growth Test with 
Neanthes arenaceodentata. 

Treatment 
Survival 

(%) 

Mean 
Individual 

Growth Rate 
(mg/ind/day)

Statistically 
Less than 

Associated 
Reference MIGT/MIGR

Fails 
SQS? 

Fails 
CSL? 

Control 100 0.733 NA NA NA NA 

CR-1 100 0.634 NA NA NA NA 

CR-22 96 0.730 NA NA NA NA 

SB Ref35 100 0.584 NA NA NA NA 

AN-SB-01 96 0.677 No 1.16 Pass Pass 

AN-SB-02 100 0.512 No 0.88 Pass Pass 

AN-SB-03 96 0.454 Yes 0.78 Pass Pass 

AN-SB-04 100 0.503 Yes 0.69 Fail Pass 

AN-SB-05 96 0.708 No 0.97 Pass Pass 

AN-SB-06 92 0.578 No 0.91 Pass Pass 

AN-SB-07 100 0.737 No 1.16 Pass Pass 
SQS: Statistical Significance; MIGT <0.7*MIGR     
CSL: Statistical Significance; MIGT <0.5*MIGR     

 



Table 9. Performance Summary Results of the 48-96 Hour Larval Development Test with 
Mytilus sp. 

Treatment Normal 
Survival 

Statistically 
Less than 

Associated 
Reference 

(NT/NC)/(NR/NC) 
Pass / 

Fail 
SQS? 

Pass / 
Fail 

CSL? 

Control 94.1 NA NA NA NA 

CR-1 Ref 82.2 NA NA NA NA 

CR-22 Ref 91.4 NA NA NA NA 

SB Ref-35 71.8 NA NA NA NA 

AN-SB-01 80.1 No 1.12 Pass Pass 

AN-SB-02 87.9 No 1.22 Pass Pass 

AN-SB-03 76.9 No 1.07 Pass Pass 

AN-SB-04 89.0 No 0.97 Pass Pass 

AN-SB-05 75.7 Yes 0.83 Fail Pass 

AN-SB-06 79.8 Yes 0.87 Pass Pass 

AN-SB-07 54.5 Yes 0.66 Fail Fail 

SQS: Statistical Significance and NCT<0.85*NCR

CSL: Statistical Significance and NCT<0.70*NCR
 



Table 10. Summary of SMS Suitability Criteria for the PSEP Bioassays 
Amphipod Polychaete Larval 

Treatment 
Pass 
SQS? 

Pass 
CSL? 

Pass 
SQS? 

Pass 
CSL? 

Pass 
SQS? 

Pass 
CSL? 

AN-SB-01 Pass Pass Pass Pass Pass Pass 

AN-SB-02 Pass Pass Pass Pass Pass Pass 

AN-SB-03 Pass Pass Pass Pass Pass Pass 

AN-SB-04 Pass Pass Fail Pass Pass Pass 

AN-SB-05 Pass Pass Pass Pass Fail Pass 

AN-SB-06 Pass Pass Pass Pass Pass Pass 

AN-SB-07 Pass Pass Pass Pass Fail Fail 
 



 

   

 
 
 
 
 

BIOLOGICAL ASSESSMENT OF SEDIMENT 
FROM KIMBERLY- CLARK PAPER MILL, 

ANACORTES, WASHINGTON 
 
 

 

         

       JANUARY 2008 
 
 
PREPARED FOR: 
ANCHOR ENVIRONMENTAL, LLC 
1423 3rd Avenue, Suite 300 
Seattle, WA  98101 
 
PREPARED BY: 
NEWFIELDS NORTHWEST LLC 
PO Box 216   
4729 View Drive 
Port Gamble, Washington  98364 
 

 



Biological Assessment of Anacortes Wood Debris Site 

NEWFIELDS 1

1.0 INTRODUCTION 
Anchor Environmental requested NewFields Northwest LLC, in Port Gamble, Washington 
to evaluate sediment from a paper mill site operated by Kimberly-Clark in Anacortes, 
Washington.  Wood waste is a concern at the mill, and sampling was conducted to assess 
whether cleanup action needs to be taken at this site with respect to Sediment Management 
Standards (SMS) criteria.  This report presents the results of the biological evaluation of 
the sediment collected.   

2.0 METHODS 
This section summarizes the test methods that were followed for this biological 
characterization.  Test methods followed guidance provided by the Puget Sound Estuary 
Program (PSEP 1995), the WDOE Sampling and Analysis Plan Appendix (SAPA), and the 
various updates presented during the Annual Sediment Management Review meetings 
(SMARM).  Sediment toxicity was evaluated using two standard PSEP bioassays, the 10-
day amphipod test and the 48-96 hour larval development test, as well as a benthic 
community analysis.  

2.1 Site Sample and Animal Receipt 

Bioassay and benthic samples were collected by Anchor Environmental on September 28, 
2007 and were delivered directly to the NewFields laboratory on September 29, 2007.  
Bioassay samples were stored in a walk-in cold room at 4 ± 2ºC in the dark, and both tests 
were conducted within the eight week holding time.   

Benthic community samples were received preserved in buffered 10% formalin in 
seawater.  Benthic samples were transferred to 70% ethanol in seawater on October 8, 
2007 and delivered to Dr. Sandy Lipovski in BC, Canada for enumeration and 
identification to the lowest possible taxonomic level.   

Amphipods (Ampelisca abdita) were supplied by Brezina & Associates in Dillon Beach, 
California.  Animals were held in native sediment at 20°C prior to test initiation.  Mytilus 
galloprovincialis (mussel) broodstock were provided by two different suppliers, Taylor 
Shellfish Farms in Quilcene, Washington and Marine Research & Educational Products in 
Carlsbad, California.  Broodstock were held in unfiltered seawater at 15°C from Hood 
Canal prior to spawning. 

Native Ampelisca sediment from Dillon Beach, California was also provided by Brezina & 
Associates for use in control replicates for the amphipod test.   

Seawater from Hood Canal was filtered through a 0.45-µm filter and diluted with 
deionized water to 28 ppt for use in the bioassays. 

2.2 Bioassay Reference Sample Collection  

Reference sediment for the bioassays was collected from Sequim Bay by NewFields on 
October 4, 2007.  Samples were collected using a Van Veen grab sampler from the upper 
10 cm of the sediment surface. Multiple grabs were necessary to collect enough sediment.  
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Sediment was stored in an insulated cooler in the field.  Upon arrival at the NewFields 
laboratory, reference sediment was stored in a walk-in cold room at 4 ± 2ºC in the dark. 

2.3 10-day Amphipod Bioassay 

The 10-day acute toxicity test with Ampelisca abdita was initiated on November 6, 2007.  
To prepare the test exposures, approximately 175 mL of sediment were placed in clean, 
acid and solvent-rinsed 1-L glass jars, which were then filled with 750 mL of filtered 
seawater.  Seven replicate chambers were prepared for each test treatment, the Sequim Bay 
reference sediment, and the native control sediment.  Five of the replicates were used to 
evaluate sediment toxicity; the sixth and the seventh replicates were used to measure daily 
water quality, as well as porewater and overlying ammonia and sulfides at test initiation 
and termination.  Total ammonia as nitrogen was monitored using an Orion meter fitted 
with an ammonia ion-specific probe. Total sulfides as S2- were monitored using a HACH 
DR/4000V Spectrophotometer. 

Test chambers were placed in randomly assigned positions in a 20°C water bath and 
allowed to equilibrate overnight.  Trickle-flow aeration was provided to prevent dissolved 
oxygen concentrations from dropping below acceptable levels.  

Immediately prior to test initiation, water quality parameters were measured in the 
surrogate chamber for each treatment.  Dissolved oxygen (DO), temperature, pH, and 
salinity were then monitored in the surrogate chambers daily until test termination.  Target 
test parameters were:  

 Dissolved Oxygen: ≥4.6 mg/L 
 pH: 8.0 ± 1.0 units 
 Temperature: 20 ± 1°C 
 Salinity: 28 ± 1‰  
 
The test was initiated by randomly allocating 20 A. abdita into each test chamber, ensuring 
that each of the amphipods successfully buried into the sediment.  The 10-day amphipod 
bioassay was conducted as a static test with no feeding during the exposure period.  At test 
termination, sediment from each test chamber was sieved through a 0.5-mm screen and all 
recovered amphipods transferred into a Petri dish.  The number of surviving and dead 
amphipods was then determined under a dissecting microscope.  A water-only, 4─day 
reference-toxicant test was conducted concurrently with the sediment test with cadmium 
chloride.  The cadmium reference-toxicant test was used to ensure animals used in the test 
were healthy and of similar sensitivity to prior tests. 
  

2.4 Larval Developmental Bioassay  

Test sediment was evaluated using the 48-96 hour acute toxicity test with the mussel, 
Mytilus galloprovincialis.  The larval test was initiated on November 14, 2007.   
To prepare the test exposures, 18 g (±1 g) of test sediment was placed in clean, acid and 
solvent-rinsed 1-L glass jars, which were then filled to 900 mL with filtered seawater. Six 
replicate chambers were prepared for each test treatment and the Sequim Bay reference 
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sediment.  The six control replicates consisted of filtered seawater.   Five of the replicates 
were used to evaluate the test; the sixth replicate was used as a water quality surrogate. 
Each chamber was shaken for 10 seconds and then placed in predetermined randomly-
assigned positions in a water bath at 16°C.   

To collect gametes for each test, mussels were placed in clean seawater and acclimated at 
12°C for approximately 20 minutes.  The water bath temperature was then increased over a 
period of 15 minutes to 20°C.  Mussels were held at 20°C and monitored for spawning 
individuals.  Spawning females were removed from the water bath and placed in individual 
containers with seawater.  Spawning males were removed and placed in a separate water 
bath with other males.  Gametes from at least two males and one female were used to 
initiate the test.  Egg-sperm solutions were periodically homogenized with a perforated 
plunger during the fertilization process.  Approximately one hour after fertilization, 
embryo solutions were checked for fertilization rate.  Only those embryo stocks with >90% 
fertilization were used to initiate the tests.  Embryo solutions were rinsed free of excess 
sperm and then combined to create one embryo stock solution.  Density of the embryo 
stock solution was determined by counting the number of embryos in a subsample of 
homogenized stock solution.  This was used to determine the volume of embryo stock 
solution to deliver approximately 27,000 embryos to each test chamber. 

The test was initiated by randomly allocating an aliquot of the embryo stock solution into 
each test chamber four hours after sediments were shaken and within two hours of egg 
fertilization.  Embryos were held in suspension during initiation using a perforated 
plunger.  The actual stocking density was 22.5 embryos/mL, within the target stocking 
density of 20 - 40 embryos/mL. 

Dissolved oxygen, temperature, pH, and salinity were monitored daily in water quality 
surrogates to prevent loss or transfer of larvae by adhesion to water-quality probes.  
Overlying water ammonia and sulfides were measured on Day 0 and Day 2. Total 
ammonia as nitrogen was monitored using an Orion meter fitted with an ammonia ion-
specific probe. Total sulfides as S2- were monitored using a HACH DR/4000V 
Spectrophotometer. Target test parameters were: 

 Dissolved Oxygen: ≥4.0 mg/L 
 pH: 8.0 ± 0.5 units 
 Temperature: 16 ± 1°C 
 Salinity: 28 ± 2‰ 
 
The 48-96 hour test was conducted as a static test without aeration.  The test was 
terminated approximately 48 hours after initiation, when 90% of the control larvae had 
achieved the prodissoconch I stage.  At termination, the overlying seawater was decanted 
into a clean 1-L jar and mixed with a perforated plunger.  From this container, a 10 mL 
subsample was transferred to a scintillation vial and preserved in 5% buffered formalin.  
Larvae were subsequently stained with a dilute solution of Rose Bengal in 70% alcohol to 
help visualization of larvae.  The number of normal and abnormal larvae was enumerated 
on an inverted microscope.  Normal larvae included all D-shaped prodissoconch I stage 
larvae.  Abnormal larvae included abnormally shaped prodissoconch I larvae and all early 
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stage larvae.  A 48-hour water-only reference-toxicant test with copper sulfate was 
conducted concurrently with the sediment test.  

2.5 Benthic Community Analysis  

There were five replicates for each station, including the reference, and each sample was 
sieved through standard nested 3 mm and 0.5 mm sieves to separate the larger bark/pebble 
fraction from the finer fraction.  The material retained on the 3 mm sieve was rinsed into a 
sorting tray and examined under a 10X magnifying light.  The samples were then viewed 
under a dissecting microscope to confirm that all invertebrates were removed.  The fraction 
from the 0.5mm standard sieve was sorted under a dissecting microscope. 

Animals from each station were sorted into glass vials by taxonomic groups including 
polychaetes, oligochaetes, mollusks, crustaceans, echinoderms, nematodes, and a 
miscellaneous group.   After sorting was complete, all animals were identified to the 
lowest possible taxonomic level by a regional expert.   

2.6 Data Analysis and Quality Assurance / Quality Control (QA/QC) 

All water quality and endpoint data were entered into Excel spreadsheets.  Water quality 
parameters were summarized by calculating the mean, minimum, and maximum values for 
each test treatment.  Endpoint data were calculated for each replicate and then mean values 
and standard deviations were determined for each test treatment.   

All hand-entered data was reviewed for data entry errors, which were corrected prior to 
summary calculations.  A minimum of 10% of all calculations and data sorting were 
reviewed for errors.  Review counts were conducted on any apparent outliers.  

For the larval test, the normalized combined mortality and abnormality endpoint was used 
to evaluate the test sediment.  This was based on the number of normal larvae in the 
treatment or reference divided by the number of normal larvae in the control, as defined in 
Ecology (2005). 

For SMS suitability determinations, comparisons were made according to SAPA and Fox 
et al. (1998).  All data were tested for normality using the Wilk-Shapiro test and equality 
of variance using Levene’s test.  Determinations of statistical significance were based on 
one-tailed Student’s t-tests with an alpha of 0.05.  A comparison of the larval endpoint, 
relative to the reference was made using an alpha level of 0.10.  For samples failing to 
meet assumptions of normality, a Mann-Whitney test was conducted to determine 
significance.  For those samples failing to meet the assumptions of normality and equality 
of variance, a t-test on rankits was used. 

For the benthic enumerations, at least 20 percent of the sorted residue was resorted for QA.  
Samples that did not pass a 95% QA criteria were resorted and inspected in a second QA.  
Representative substrate aliquots of each sorted sample were archived into 100 ml 
containers. 
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3.0 RESULTS 
The results of the sediment testing and the benthic community analysis, including a 
summary of test results and water quality observations, are presented in this section.  Data 
for each of the replicates, as well as laboratory benchsheets are provided in the appendices.   

3.1 10-day Amphipod Bioassay 

A summary of A. abdita survival is presented in Table 1 and water quality observations are 
summarized in Table 2.  Statistical results and laboratory data sheets are included in 
Appendix A.   

Mean percent survival in the controls was 96%, above the 90% acceptable limit.  Mean 
survival in the reference treatments was 85%, which met the SMS (<25% mortality) 
performance criteria and indicated that the reference sediment was acceptable for 
suitability determination.  Mean percentage survival in the test treatments ranged from 66-
90% survival.   

The LC50 for the cadmium reference-toxicant test was 0.24 mg Cd/L, which is within the 
control chart limits (0.18 to 0.61 mg Cd/L), indicating that the test organisms used in this 
study were of similar sensitivity to those previously tested at NewFields.   

Dissolved oxygen, temperature, and pH remained within acceptable limits throughout the 
test.  Salinity was slightly higher (1-2 ppt) than the target limits in all treatments, controls, 
and references; however, it was within the tolerance range for this species.  Initial and final 
interstitial ammonia and sulfide levels were well below the no observable effects 
concentrations (NOEC) for this species.   

3.2 Larval Development Bioassay 

The summary of the test results from the Mytilus galloprovincialis test is presented in 
Table 3 and a summary of water quality observations is shown in Table 4.  Statistical 
results and data sheets are included in Appendix B.   

The larval test was validated by 26.6% mean combined mortality in the control treatment, 
within the acceptability criteria of 30%.  Water quality parameters remained within the 
target limits throughout the 48-hour test with the exception of a drop in pH on the day of 
initiation to 7.2.  The low mortality rates suggest that this drop did not have an adverse 
effect on the test.   

The EC50 for the copper reference-toxicant test for proportion normal was 3.9 µg Cu/L, 
within the control chart limits (2.6 to 14.9 µg Cu/L). The results of the reference-toxicant 
test indicate that the test organisms used in this study were similar in sensitivity to those 
previously tested at NewFields.  Ammonia and sulfide values detected in the test chambers 
were below the NOEC values for M. galloprovincialis.   

Mean normalized combined mortality and abnormality (NCMA) in the reference sediment 
was 25.9%, within the performance criteria of 65% normal development (35% abnormal), 
relative to the control.  Mean NCMA in the test treatments ranged from 4.3% to 34.8%. 
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3.3 Benthic Community Analysis 

The benthic enumeration is summarized in Table 5.  A complete list of species present at 
each station is included in Appendix C.  The reference samples contained little sand, and 
debris consisted mainly of empty polychaete tubes, including Chaetopteridae. The 
reference site was dominated by mollusks and annelids, comprising 43.6% and 39.6% of 
the total individuals, respectively.   

Wood debris was present in all of the treatments, and nematodes dominated all of the 
stations with the exception of SS-10.  At SS-01 and SS-02 nematodes comprised 50.3% 
and 60.9% of the total population, respectively.  Stations SS-03, SS-07, and SS-11 were 
dominated by nematodes and annelid worms in approximately equal percentages.  SS-10 
was the only station primarily dominated by annelid worms, including both polychaetes 
and oligochaetes, which made up 52.6% of the population. 

4.0 DISCUSSION 
Sediments were evaluated based on Sediment Management Standards (SMS) criteria for 
the two bioassays and the benthic enumeration.  The biological criteria were based on both 
statistical significance (a statistical comparison) and the degree of biological response (a 
numerical comparison).  The SMS criteria were derived from the Washington Department 
of Ecology Sampling and Analysis Plan Appendix (WDOE 2003). Suitability 
determinations were based on a comparison of responses observed in the test treatments 
versus those in the reference treatments.  Tables 6 – 8 present the criteria results for each of 
the bioassays and the benthic enumeration.  Table 9 contains a summary of all three 
analyses.   

4.1 Amphipod Test Suitability Determination 

Under the SMS program, a test treatment will fail SQS if mean mortality is statistically 
significantly higher than that of the reference treatment; and mean mortality in the test 
sediment is >25%. Treatments fail the CSL if the test treatment mortality is more than 30% 
greater than the reference sediment. 

Relative to the Sequim Bay reference, mortality at stations SS-01 and SS-03 were 
statistically significant.  Survival in SS-01 and SS-03 treatments failed to meet SQS, but all 
treatments passed CSL criteria (Table 6).   

4.2 Larval Test Suitability Determination 

Larval test treatments fail SQS criteria if the percentage of abnormal larvae in the test 
treatment is significantly higher than that of the reference and if the normal larval 
development in the test treatment is at least 85% of the normal development in the 
reference.  Treatments fail CSL criteria if the normal development is less than 70% of the 
response observed in the reference.   

Station SS-11 was significantly different from the reference and failed the numeric 
thresholds for both SQS and CSL criteria.   However, no significant differences were 
observed in development in the other treatments relative to the Sequim Bay reference   
(Table 7).   
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4.3 Benthic Community Suitability Determination 

Benthic samples fail SQS criteria if the treatment has less than 50% of the reference station 
mean abundance for any of the three major taxonomic groups (polychaetes, mollusks, or 
crustaceans) and if the abundance for any of the three major taxa in a treatment is 
statistically different from the reference station abundances.   

Table 8 presents a summary of the SQS determination for the benthic community analysis.  
All stations were statistically different than the SS-Ref samples in at least one of the 
taxonomic comparison groups.  With the exception of SS-10, all stations failed the 
numerical comparison criteria in mollusk abundance, and stations SS-01, SS-03, and SS-07 
also failed in polychaete abundance in relation to the reference. 
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Table 1.  Survival Results for the 10-day Acute Toxicity Test with Ampelisca abdita. 

Treatment Replicate Number 
Initiated

Number 
Surviving

Number 
Missing 
or Dead 

Percentage 
Survival 

Mean 
Percentage 

Survival 
SD 

1 20 19 1 95     
2 20 19 1 95     
3 20 20 0 100     
4 20 18 2 90     

Control 

5 20 20 0 100 96.0 4.2 
                

1 20 17 3 85     
2 20 16 4 80     
3 20 17 3 85     
4 20 18 2 90     

Sequim 
Bay 

Reference 
5 20 17 3 85 85.0 3.5 

                
1 20 17 3 85     
2 20 8 12 40     
3 20 17 3 85     
4 20 14 6 70     

SS-01 

5 20 10 10 50 66.0 20.4
                

1 20 20 0 100     
2 20 17 3 85     
3 20 18 2 90     
4 20 17 3 85     

SS-02 

5 20 18 2 90 90.0 6.1 
                

1 20 16 4 80     
2 20 15 5 75     
3 20 16 4 80     
4 20 10 10 50     

SS-03 

5 20 17 3 85 74.0 13.9
                

1 20 14 6 70     
2 20 12 8 60     
3 20 17 3 85     
4 20 14 6 70     

SS-07 

5 20 18 2 90 75.0 12.2
                

1 20 20 0 100     
2 20 13 7 65     
3 20 16 4 80     
4 20 16 4 80     

SS-10 

5 20 15 5 75 80.0 12.7
                

1 20 15 5 75     
2 20 10 10 50     
3 20 16 4 80     
4 20 16 4 80     

SS-11 

5 20 18 2 90 75.0 15.0



Table 2.  Water Quality Summary for the 10-Day Acute Test with Ampelisca abdita. 
Dissolved Oxygen 

(mg/L) Temperature  (°C) pH (units) Salinity (ppt) 
Treatment 

Mean Min Max Mean Min Max Mean Min Max Mean Min Max 

Control 7.7 7.4 7.9 19.6 18.8 20.4 8.0 7.7 8.2 30.0 29.0 31.0 

Sequim Bay 
Reference 7.7 7.5 7.9 19.7 19.1 20.4 8.0 7.9 8.1 30.1 29.0 31.0 

SS-01 7.7 7.5 7.9 19.7 19.2 20.5 8.2 8.0 8.4 30.1 29.0 31.0 

SS-02 7.7 7.5 7.9 19.7 19.2 20.4 8.2 8.0 8.4 29.9 29.0 31.0 

SS-03 7.6 7.4 7.8 19.4 18.5 20.4 8.1 7.8 8.3 29.7 29.0 31.0 

SS-07 7.6 7.4 7.9 19.6 19.2 20.4 8.1 7.9 8.4 29.7 29.0 31.0 

SS-10 7.7 7.5 7.9 19.7 19.2 20.5 8.2 7.9 8.4 29.7 29.0 31.0 

SS-11 7.7 7.5 7.9 19.8 19.3 20.5 8.1 7.9 8.2 29.9 29.0 31.0 

 



 
Table 3.  Test Results for the PSEP Larval Test with Mytilus galloprovincialis       

Treatment Replicate Normal Abnormal Total 

Percent 
Combined 
Mortality 

Percent 
Mortality 

Percent 
Abnormal 

Mean 
Percentage 
Combined 
Mortality SD 

Mean 
Percentage 

Mortality SD 

Mean 
Percentage 
Abnormal SD 

  1 221 13 234 23.5 19.0 5.6             
  2 190 14 204 34.2 29.4 6.9             
  3 212 17 229 26.6 20.7 7.4             
  4 215 14 229 25.6 20.7 6.1             

Control 

  5 222 15 237 23.1 17.9 6.3 26.6 4.5 21.5 4.5 6.5 0.7 
  Mean   212.0                       

  1 158 3 161 25.5 24.1 1.9             
  2 168 5 173 20.8 18.4 2.9             
  3 130 6 136 38.7 35.8 4.4             
  4 96 3 99 54.7 53.3 3.0             

Sequim 
Bay 

Reference 
  5 189 4 193 10.8 9.0 2.1 30.1 17.0 28.1 17.1 2.9 1.0 

  Mean  148.2                       
  1 153 2 155 27.8 26.9 1.3             
  2 115 2 117 45.8 44.8 1.7             
  3 162 1 163 23.6 23.1 0.6             
  4 150 2 152 29.2 28.3 1.3             

SS-01 

  5 143 1 144 32.5 32.1 0.7 31.8 8.4 31.0 8.3 1.1 0.5 
  Mean  144.6                       

  1 167 5 172 21.2 18.9 2.9             
  2 80 0 80 62.3 62.3 0.0             
  3 169 4 173 20.3 18.4 2.3             
  4 162 3 165 23.6 22.2 1.8             

SS-02 

  5 200 6 206 5.7 2.8 2.9 26.6 21.1 24.9 22.2 2.0 1.2 
  Mean   155.6                       

  1 148 0 148 30.2 30.2 0.0             
  2 188 1 189 11.3 10.8 0.5             
  3 169 2 171 20.3 19.3 1.2             
  4 144 4 148 32.1 30.2 2.7             

SS-03 

  5 190 3 193 10.4 9.0 1.6 20.8 10.2 19.9 10.2 1.2 1.0 
  Mean   167.8                       



Table 3.  Test Results for the PSEP Larval Test with Mytilus galloprovincialis       

Treatment Replicate Normal Abnormal Total 

Percent 
Combined 
Mortality 

Percent 
Mortality 

Percent 
Abnormal 

Mean 
Percentage 
Combined 
Mortality SD 

Mean 
Percentage 

Mortality SD 

Mean 
Percentage 
Abnormal SD 

  1 154 2 156 27.4 26.4 1.3             
  2 165 3 168 22.2 20.8 1.8             
  3 173 2 175 18.4 17.5 1.1             
  4 146 2 148 31.1 30.2 1.4             

SS-07 

  5 218 3 221 0.0 0.0 1.4 19.8 12.1 19.0 11.7 1.4 0.2 
  Mean   171.2                       

  1 164 3 167 22.6 21.2 1.8             
  2 216 3 219 0.0 0.0 1.4             
  3 180 2 182 15.1 14.2 1.1             
  4 197 3 200 7.1 5.7 1.5             

SS-10 

  5 210 21 231 0.9 0.0 9.1 9.2 9.7 8.2 9.3 3.0 3.4 
  Mean   193.4                       

  1 122 51 173 42.5 18.4 29.5             
  2 77 56 133 63.7 37.3 42.1             
  3 103 71 174 51.4 17.9 40.8             
  4 87 3 90 59.0 57.5 3.3             

SS-11 

  5 78 9 87 63.2 59.0 10.3 55.9 9.0 38.0 20.1 25.2 17.7
  Mean   93.4                       
Stocking Density = 22.5 embryos/mL           

 



 

Table 4.  Water Quality Summary for the 48-h Acute Test with Mytilus galloprovincialis 
Dissolved Oxygen 

(mg/L) Temperature  (°C) pH (units) Salinity (ppt) 
Treatment 

Mean Min Max Mean Min Max Mean Min Max Mean Min Max 

Control 7.1 6.9 7.3 15.8 15.2 16.2 7.4 7.2 7.6 28.7 28.0 29.0 
Sequim Bay Reference 6.4 6.2 6.7 15.4 15.2 15.9 7.5 7.3 7.6 29.0 29.0 29.0 
SS-01 5.5 5.3 5.6 15.6 15.4 15.8 7.4 7.3 7.4 29.0 29.0 29.0 
SS-02 5.7 5.5 5.8 15.2 15.1 15.3 7.4 7.2 7.5 29.0 29.0 29.0 
SS-03 5.6 5.3 5.8 15.4 15.2 15.5 7.4 7.3 7.5 29.0 29.0 29.0 
SS-07 5.5 5.2 5.8 15.2 15.1 15.2 7.5 7.3 7.6 29.0 29.0 29.0 
SS-10 5.6 5.3 5.9 15.2 15.1 15.3 7.4 7.2 7.6 29.0 29.0 29.0 
SS-11 5.6 5.4 5.8 15.3 15.3 15.4 7.3 7.2 7.4 29.0 29.0 29.0 

 



 
Table 5. Benthic Community Summary by Major Taxa   

Station 
Taxonomic 

Group 

Total 
Animals 
per Taxa 

Total 
Animals 

Abundance by 
Station (# 

Animals/m2) 

Abundance by 
Taxa (# 

Animals/m2) 
% of Total 

Abundance 
SS-REF Arthropods 11 110 1.9 
SS-REF Miscellaneous  86 860 14.9 
SS-REF Mollusks 251 2510 43.6 
SS-REF Annelids 228 576 5760 2280 39.6 
SS-01 Arthropods 43 430 25.7 
SS-01 Mollusks 17 170 10.2 
SS-01 Miscellaneous  85 850 50.9 
SS-01 Annelids 22 167 1670 220 13.2 
SS-02 Arthropods 96 960 12.3 
SS-02 Mollusks 31 310 4.0 
SS-02 Miscellaneous  476 4760 60.9 
SS-02 Annelids 179 782 7820 1790 22.9 
SS-03 Arthropods 116 1160 19.5 
SS-03 Mollusks 39 390 6.5 
SS-03 Miscellaneous  254 2540 42.6 
SS-03 Annelids 187 596 5960 1870 31.4 
SS-07 Arthropods 11 110 3.4 
SS-07 Mollusks 73 730 22.3 
SS-07 Miscellaneous  135 1350 41.3 
SS-07 Annelids 108 327 3270 1080 33.0 
SS-10 Arthropods 132 1320 8.4 
SS-10 Mollusks 133 1330 8.5 
SS-10 Miscellaneous  477 4770 30.4 
SS-10 Annelids 825 1567 15670 8250 52.6 
SS-11 Arthropods 8 80 2.4 
SS-11 Mollusks 51 510 15.0 
SS-11 Miscellaneous  153 1530 45.0 
SS-11 Annelids 128 340 3400 1280 37.6 

 



 

Table 6. SMS Suitability Criteria for Ampelisca abdita Bioassay 

Treatment 
Statistically 
Less than 

Sequim Bay 
Reference? 

Mortality 
(%) 

Pass 
SQS? 

MortalityTreatment 
- 

MortalityReference 
(%) 

Pass 
CSL? 

Control — 4 — — — 
Sequim Bay Reference — 15 — — — 
SS-01 Yes 34 Fail 19 Pass 
SS-02 No 10 Pass -5 Pass 
SS-03 Yes 26 Fail 11 Pass 
SS-07 No 25 Pass 10 Pass 
SS-10 No 20 Pass 5 Pass 
SS-11 No 25 Pass 10 Pass 
SQS: Mortality > 25%     
CSL: MortalityTreatment - MortalityReference > 30%     

 



 

Table 7. SMS Suitability Criteria for Mytilus galloprovincialis Bioassay 

Treatment 
Mean 
NCMA 

(%) 

Statistically 
Less than 

Sequim Bay 
Reference? 

NCMATreatment 
/ 

NCMAReference 
(%) 

Pass SQS? Pass CSL?

Control 26.6 — — — — 

Sequim Bay Reference 30.1 — — — — 

SS-01 31.8 No 97.6 Pass Pass 

SS-02 26.6 No 105.0 Pass Pass 

SS-03 20.8 No 113.3 Pass Pass 

SS-07 19.8 No 115.6 Pass Pass 

SS-10 9.2 No 130.5 Pass Pass 

SS-11 55.9 Yes 62.9 Fail Fail 

SQS: NCMATreatment / NCMAReference < 85%     
CSL: NCMATreatment / NCMAReference < 70%     

 



 
Table 8. SQS Suitability Criteria for Benthic Community Analysis   

Station 
Class / 
Phylum 

Rep 
1 

Rep 
2 

Rep 
3 

Rep 
4 

Rep 
5 Mean

Statistically 
Different 

from 
Reference?

Mean 
AbundanceTreatment 

(#Animals/m2) 

Allowed 50% of 
Mean 

AbundanceReference 
(#Animals/m2) 

Pass 
SQS? 

SS-REF Crustacea 1 2 3 4 1 2.2 ─ 22 ─ ─ 
SS-REF Mollusca 52 34 41 66 58 50.2 ─ 502 ─ ─ 
SS-REF Polychaeta 46 46 47 49 40 45.6 ─ 456 ─ ─ 
SS-01 Crustacea 16 6 10 5 6 8.6 No 86 > 11 Pass 
SS-01 Mollusca 3 6 4 2 2 3.4 Yes 34 > 251 Fail 
SS-01 Polychaeta 10 0 8 2 0 4 Yes 40 > 228 Fail 
SS-02 Crustacea 58 19 8 6 5 19.2 No 192 > 11 Pass 
SS-02 Mollusca 8 7 2 6 8 6.2 Yes 62 > 251 Fail 
SS-02 Polychaeta 33 12 81 14 19 31.8 No 318 > 228 Pass 
SS-03 Crustacea 40 7 22 7 40 23.2 No 232 > 11 Pass 
SS-03 Mollusca 3 3 8 18 7 7.8 Yes 78 > 251 Fail 
SS-03 Polychaeta 7 3 14 9 15 9.6 Yes 96 > 228 Fail 
SS-07 Crustacea 2 0 1 2 6 2.2 No 22 > 11 Pass 
SS-07 Mollusca 9 12 12 31 9 14.6 Yes 146 > 251 Fail 
SS-07 Polychaeta 12 11 16 12 21 14.4 Yes 144 > 228 Fail 
SS-10 Crustacea 11 14 10 13 84 26.4 No 264 > 11 Pass 
SS-10 Mollusca 24 34 30 21 24 26.6 Yes 266 > 251 Pass 
SS-10 Polychaeta 75 69 108 65 159 95.2 No 952 > 228 Pass 
SS-11 Crustacea 1 0 0 0 7 1.6 No 16 > 11 Pass 
SS-11 Mollusca 4 18 11 10 8 10.2 Yes 102 > 251 Fail 
SS-11 Polychaeta 16 7 57 11 24 23 No 230 > 228 Pass 
SQS: Mean abundanceTreatment < 50% of Mean abundanceReference (for each taxonomic group) 

 



 
Table 9. Summary of Test Results 

Amphipod Test Criteria Larval Test Criteria Benthic Analysis Criteria 
Station Numerical Numerical 

  
Statistical 

Difference? SQS CSL 
Statistical 

Difference? SQS CSL 
Statistical 

Difference? 
Numerical 

SQS 
SS-01 Yes Fail Pass No Pass Pass Yes (M, P) Fail (M, P) 

                  
SS-02 No Pass Pass No Pass Pass Yes (M) Fail (M) 

                  
SS-03 Yes Fail Pass No Pass Pass Yes (M, P) Fail (M, P) 

                  
SS-07 No Pass Pass No Pass Pass Yes (M, P) Fail (M, P) 

                  
SS-10 No Pass Pass No Pass Pass Yes (M) Pass 

                  
SS-11 No Pass Pass Yes Fail Fail Yes (M) Fail (M) 

M = Mollusca, P = Polychaeta        
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1423 3rd Avenue, Suite 300 
Seattle, Washington 98101 
Phone 206.287.9130 
Fax  206.287.9131 

 

Data Validation Review Report- EPA Level 2 
Project:      Kimberly Clark‐ Former Scott Paper Mill Site 

Project Number: 000105‐01 

Date:   November 13, 2008 

This report summarizes the review of analytical results for seven sediment samples collected on 

September 8th 2008.  Samples were collected by Anchor Environmental and submitted to 

Analytical Resources, Inc. (ARI) in Tukwila, Washington.  On September 11th  and 12th 

porewater was extracted from all samples.  Samples were analyzed for the following:  

 

• Sulfides by United States Environmental Protection Agency (USEPA) method 376.2 

• Ammonia by USEPA method 350.1M 

• Total solids (TS) by USEPA method 160.3 

• Total organic carbon (TOC) by Plumb (1981) 

• Total volatile solids (TVS) by USEPA method 160.4 

• Grainsize by method Plumb 1981 

 

ARI sample data group (SDG) numbers NN88 (sediment samples) and NO68 (porewater 

samples) were reviewed in this report.  The samples reviewed in this report are presented in 

Table 1. 

 
 

Table 1 
Samples Reviewed 

 

Sample ID Lab ID Matrix Analysis Requested 

AN-SB-01-080908 NN88A/ NO68A Sediment/Pore
Water 

TS,TOC,TVS,Grainsize,Porewater 
Ammonia, Porewater Sulfide 

AN-SB-02-080908 NN88B/ NO68B Sediment/Pore
Water 

TS,TOC,TVS,Grainsize,Porewater 
Ammonia, Porewater Sulfide 

AN-SB-03-080908 NN88C/ NO68C Sediment/Pore
Water 

TS,TOC,TVS,Grainsize,Porewater 
Ammonia, Porewater Sulfide 
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Sample ID Lab ID Matrix Analysis Requested 

AN-SB-04-080908 NN88D/ NO68D Sediment/Pore
Water 

TS,TOC,TVS,Grainsize,Porewater 
Ammonia, Porewater Sulfide 

AN-SB-05-080908 NN88E/ NO68E Sediment/Pore
Water 

TS,TOC,TVS,Grainsize,Porewater 
Ammonia, Porewater Sulfide 

AN-SB-06-080908 NN88F/ NO68F Sediment/Pore
Water 

TS,TOC,TVS,Grainsize,Porewater 
Ammonia, Porewater Sulfide 

AN-SB-07-080908 NN88G/ NO68G Sediment/Pore
Water 

TS,TOC,TVS,Grainsize,Porewater 
Ammonia, Porewater Sulfide 

 
 

Data Validation and Qualifications 

The following comments refer to the laboratory’s performance in meeting the quality 

assurance/quality control (QA/QC) guidelines outlined in the analytical procedures and 

data quality objective section of the Sampling and Analysis Plan (SAP) and Quality 

Assurance Project Plan (QAPP) Addendum (Anchor 2008). Laboratory results were 

reviewed following USEPA guidelines using USEPA Contract Laboratory Program National 

Functional Guidelines for Inorganics Data Review (USEPA, 2004) and USEPA Contract 

Laboratory National Functional Guidelines for Organics Data Review (USEPA, 1999) as 

guidelines, and applying laboratory and method QC criteria as stated in SW 846, Third 

Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update IIA, August 

1993; update II, September 1994; update IIB, January 1995; update III, December 1996; 

update IIIA, April 1998. Unless noted in this report, laboratory results for the samples listed 

above were within QC criteria.   

 

Field Documentation 

Field documentation was checked for completeness and accuracy.  The chain‐of‐custody 

(COC) was signed by ARI at the time of sample receipt; the samples were received cold and 

in good condition.  

 

Holding Times and Sample Preservation 

Samples were appropriately preserved and analyzed within holding times.  TOC was 

prepared within the 14 day holding time, but not analyzed until 10/22/08 (30 days past the 
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holding time).  Because the laboratory applies the holding time to the preparation date, and 

the dried samples were stored in a dessicator until analysis, samples were not qualified. 

 

Analytical Methods 

The laboratory followed the recommended analytical methods specified in the QAPP with 

the following exceptions: 

• Total solids‐ the lab used 160.3 instead of PSEP 

• Total volatile solids‐ the lab used 160.4 instead of ASTM‐D2974 

• Total organic carbon‐ the lab used Plumb, 1981 instead of 9060 

 

The difference between the recommended methods and the actual methods is sample size 

used.  Both PSEP and ASTM‐D2974 use larger volumes than the 160 methods.  For TOC the 

Plumb, 1981 method uses a larger sample size than the 9060 method.  Because data quality 

would not be significantly affected by this discrepancy no data were qualified. 

 

Porewater Extraction 

The laboratory indicated that the samples contained “floaters” (material that was floating on 

the top or within the water) and could not be separated by centrifuging.  

 

Grain size Analysis 

The laboratory indicated that all samples contained shell fragments and organic debris 

which may have broken down during the sieve process, possibly affecting the grain size 

distribution.  

 

Laboratory Method Blanks 

Laboratory method blanks were analyzed at the required frequencies.  All method blanks 

were free of target analytes.  

 

Field Quality Control  

Field Blanks 

No field blanks were collected with this set of samples. 
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Field Duplicates 

No field duplicates were collected with this set of samples. 

 

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) 

MS and MSD samples were performed at the required frequencies.  All associated MS/MSD 

samples yielded percent recoveries (%R) values and relative percent difference (RPD) values 

within the laboratory control limits. 

 

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD) 

LCS and LCSDs were analyzed at the required frequencies and resulted in recoveries within 

laboratory control limits.   

 

Laboratory Replicates 

Laboratory replicates were analyzed at the required frequencies yielding %RPDs within the 

laboratory control limits. 

 

Method Reporting Limits 

Reporting limits were deemed acceptable as reported.  All values were reported using the 

laboratory’s reporting limits.  Values were reported as undiluted, or when diluted, the 

reporting limit accurately reflects the dilution factor.   

 

Overall Assessment 

As was determined by this evaluation, the laboratory followed the specified analytical 

methods with the exception noted above and all requested sample analyses were completed.  

Accuracy was acceptable, as demonstrated by LCS and MS %R values. Precision was 

acceptable, as demonstrated by the lab replicate analyses %RPD values. All data were 

deemed acceptable as reported; no data were qualified.   
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Anchor Environmental, L.L.C. 
1423 3rd Avenue, Suite 300 
Seattle, Washington 98101 
Phone 206.287.9130 
Fax  206.287.9131 

 

Data Validation Review Report 
Project:      Kimberly Clark Anacortes 

Project Number: 000105‐01 

Date:   November 15, 2007 

This report summarizes the review of analytical results for twelve sediment samples collected 

on September 27 and 28 of 2007.  Samples were collected by Anchor Environmental and 

submitted to Analytical Resources, Inc. (ARI) in Tukwila, Washington.  Pore water samples 

were extracted from sediment samples.  Samples were analyzed for the following:  

 

• Total metals by United States Environmental Protection Agency (USEPA) methods 

6010B, and 7471A(Hg). 

• Semivolatile organic compounds (SVOCs) by USEPA method 8270D full scan. 

• Polychlorinated biphenyls (PCBs) by USEPA 8082 

• Total solids (TS) by method USEPA 160.3 

• Total volatile solids (TVS) by method ASTM‐D2974 

• Total organic carbon (TOC) by Plumb, 1981/PSEP 

• Grainsize by ASTM D422 

• Ammonia by USEPA method 350.1 (pore water) 

• Total sulfides by USEPA 376.2 (pore water) 

 

ARI sample data group numbers LT50 and LR71 were reviewed in this report.  The samples 

reviewed in this report are presented in Table 1. 
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Table 1 
Samples Reviewed 

 
Sample ID  Lab ID  Matrix Analysis Requested 

AN‐SS‐01‐070927  LR71A, LT50A  Sediment  Metals,SVOC,PCB,TS,TVS,TOC, Ammonia,Sulfide, 
Grainsize 

AN‐SS‐02‐070927  LR71B, LT50B  Sediment  Metals,SVOC,PCB,TS,TVS,TOC, Ammonia,Sulfide, 
Grainsize 

AN‐SS‐03‐070928  LR71C, LT50C  Sediment  Metals,SVOC,PCB,TS,TVS,TOC, Ammonia,Sulfide, 
Grainsize 

AN‐SS‐07‐070928  LR71D, LT50D  Sediment  Metals,SVOC,PCB,TS,TVS,TOC, Ammonia,Sulfide, 
Grainsize

AN‐SS‐10‐070928  LR71E, LT50E  Sediment  Metals,SVOC,PCB,TS,TVS,TOC, Ammonia,Sulfide, 
Grainsize

AN‐SS‐11‐070928  LR71F, LT50F  Sediment  Metals,SVOC,PCB,TS,TVS,TOC, Ammonia,Sulfide, 
Grainsize 

AN‐SS‐REF‐070928  LR71G, LT50G  Sediment  TS,TOC, Ammonia, Grainsize 
AN‐SS‐04  LR71H, LT50H  Sediment  Metals,SVOC,PCB,TS,TVS,TOC, Ammonia, Grainsize 

AN‐SS‐05  LR71I, LT50I  Sediment  Metals,SVOC,PCB,TS,TVS,TOC, Ammonia,Sulfide, 
Grainsize 

AN‐SS‐06  LR71J, LT50J  Sediment  Metals,SVOC,PCB,TS,TVS,TOC, Ammonia,Sulfide, 
Grainsize

AN‐SS‐08  LR71K  Sediment  Metals, SVOC, PCB,TS,TVS,TOC, Grainsize 
AN‐SS‐09  LR71L, LT50L  Sediment  Metals, SVOC, PCB, TS, TVS, TOC, Ammonia, 

Grainsize
 

Data Validation and Qualifications 

The following comments refer to the laboratory’s performance in meeting the quality 

assurance/quality control (QA/QC) guidelines outlined in the analytical procedures and 

data quality objective section of the Sampling and Analysis Plan (SAP). Laboratory results 

were reviewed following USEPA guidelines using USEPA Contract Laboratory Program 

National Functional Guidelines for Inorganics Data Review (USEPA, 2004) and USEPA Contract 

Laboratory National Functional Guidelines for Organics Data Review (USEPA, 1999) as 

guidelines, and applying laboratory and method QC criteria as stated in SW 846, Third 

Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update IIA, August 

1993; update II, September 1994; update IIB, January 1995; update III, December 1996; 

update IIIA, April 1998. Unless noted in this report, laboratory results for the samples listed 

above were within QC criteria.   
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Laboratory Data Package and Field Documentation 

Field documentation was checked for completeness and accuracy.  The chain‐of‐custody 

was signed by ARI at the time of sample receipt; the samples were received cold and in 

good condition.  Ammonia and sulfide analyses were requested for all pore water samples, 

however, neither analysis was performed on sample AN‐SS‐08 and sulfide analyses were 

not performed on samples AN‐SS‐REF‐070928, AN‐SS‐04, and AN‐SS‐09 due to limited or 

no sample volume. 

 

Holding Times and Sample Preservation 

Samples were appropriately preserved and analyses were conducted within holding times 

with the exception of TOC analysis.  Samples were analyzed three to four days past the 

fourteen day holding time.  All TOC results have been qualified with a “J” to indicate results 

are estimated.  Samples were re‐extracted for SVOC analyses due to low LCS and MS/MSD 

recoveries.  The re‐extraction was within holding time for samples stored frozen. 

 

Laboratory Method Blanks 

Laboratory method blanks were analyzed at the required frequencies.  All method blanks 

were free of target analytes with the following exceptions: 

• Analysis of SVOC method blank LR71MBS2 resulted in the detection of bis(2‐

ethylhexyl)phthalate above the RL.  The sample concentrations were compared to 

that found in the method blank.  All sample concentrations were either not detected 

or were significantly greater (>5x) than the method blank with the following 

exceptions: 

 
Sample  Analyte  Reported Concentration  Modified Concentration 

AN‐SS‐07‐070928  Bis (2‐Ethylhexyl) phthalate  50 ug/kg  50U ug/kg 

AN‐SS‐10‐070928  Bis (2‐Ethylhexyl) phthalate  20 ug/kg  20U ug/kg 

AN‐SS‐04  Bis (2‐Ethylhexyl) phthalate  110 ug/kg  110U ug/kg 
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Field Quality Control  

Field Duplicates 

No field duplicates were collected with this sample set. 
 

 

Surrogate Recoveries 

Surrogate recoveries for organic analyses were performed at the required frequencies.  

Surrogate recoveries were within laboratory control limits for all surrogates with the 

exception of 2‐fluorobiphenyl in the first SVOC extraction of the method blank and LCS.  

Surrogate recoveries are not considered out of control unless two acid or two base pairs 

recover outside of control limits.  No data from this extraction batch was reported. 

 

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) 

MS/MSD samples were analyzed at the required frequencies.  All MS/MSD analyses yielded 

percent recoveries (%Rs) and relative percent difference (RPD) values within the project 

data quality objectives with the following exceptions: 

• Ammonia and Sulfides ‐ No MS/MSD analyses were performed due to limited 

sample volume. 

• SVOC ‐ Analyses of samples AN‐SS‐10‐070928 MS and MSD yielded low %Rs for 

benzo (g,h,i) perylene in both the first and second extraction.  .  This analyte has 

been qualified in the parent sample result with a “UJ” to indicate a potential low 

bias.  Hexachloroethane also recovered low in the first extraction of the MS sample.  

No data are reported from this extraction batch. 

• Metals ‐ Analysis of sample AN‐SS‐01‐070928 MS yielded a low %R for antimony.  

All associated sample results have been qualified with a “J” or “UJ” to indicate a 

potential low bias.  

 

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD) 

An LCS and LCSD were analyzed at the required frequencies.  All LCS and LCSD analyses 

were within laboratory control limits. 
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Laboratory Duplicates/ Triplicates 

Laboratory duplicates/triplicates were analyzed at the required frequencies.  All %RPD 

values were within the project control limits. 

 

Method Reporting Limits 

All results were reported using the laboratory’s reporting limits and were reported as 

undiluted, or when diluted, the reporting limit accurately reflects the dilution factor.  

Reporting limits were deemed acceptable as reported.  Aroclor 1248 was reported at 

elevated reporting limits for samples AN‐SS‐070928 and AN‐SS‐04. 

 

Overall Assessment 

The original SVOC analyses of all samples were rejected due to poor recoveries in the LCS.  

The laboratory performed valid re‐extractions/re‐analyses as instructed per the project 

sampling and analysis plan.  Data from the re‐extraction/re‐analyses are reviewed in this 

report.  All other data are judged to be acceptable as qualified.  Table 3 summarizes the 

qualifiers applied to samples reviewed in this report. 

 

Precision, Accuracy, and Completeness 

Precision:  All precision goals were met. 

Accuracy:  All accuracy goals were met. 

Completeness:  Completeness was 100 percent. 
 
 

Table 3 
Data Qualification Summary  

 

Sample ID  Parameter  Analyte  Reported 
Result 

Qualified 
Result 

Reason 

AN‐SS‐01‐070927  Conventionals  TOC  1.43%  1.43%J  Analysis outside 
of hold time 

AN‐SS‐02‐070927  Conventionals  TOC  4.84%  4.84%J  Analysis outside 
of hold time 

AN‐SS‐03‐070928  Conventionals  TOC  2.53%  2.53%J  Analysis outside 
of hold time 

AN‐SS‐07‐070927  SVOC  Bis(2‐Ethylhexyl)phthalate  50 ug/kg  50U ug/kg  Method Blank 
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Sample ID  Parameter  Analyte  Reported 
Result 

Qualified 
Result 

Reason 

AN‐SS‐07‐070928  Conventionals  TOC  1.35%  1.35%J 
Analysis outside 
of hold time 

  SVOC  Bis(2‐Ethylhexyl)phthalate  20 ug/kg  20U ug/kg  Method Blank 
 

AN‐SS‐10‐070928  SVOC  Benzo(g,h,i)perylene  20U ug/kg  20UJ ug/kg 
MS/MSD %R 
outside criteria 

  Conventionals  TOC  1.07%  1.07%J  Analysis outside 
of hold time 

AN‐SS‐11‐070928  Conventionals  TOC  1.15%  1.15%J  Analysis outside 
of hold time 

AN‐SS‐REF‐070928  Conventionals  TOC  0.951%  0.951%J  Analysis outside 
of hold time 

AN‐SS‐04  SVOC  Bis (2‐Ethylhexyl)phthalate  110 ug/kg  110U ug/kg  Method Blank 

AN‐SS‐04  Conventionals  TOC  6.13%  6.13%J 
Analysis outside 
of hold time 

AN‐SS‐05  Conventionals  TOC  2.42%  2.42%J 
Analysis outside 
of hold time 

AN‐SS‐06  Conventionals  TOC  1.40%  1.40%J 
Analysis outside 
of hold time 

AN‐SS‐08  Conventionals  TOC  1.75%  1.75%J 
Analysis outside 
of hold time 

AN‐SS‐09  Conventionals  TOC  3.99%  3.99%J 
Analysis outside 
of hold time 
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