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Effective: 12/23/2020 Expires: 03/31/2023
Permit Number: MB13304C-0

SCIENTIFIC COLLECTING

A.  General conditions set out in Subpart B of 50 CFR 13, and specific conditions contained in Federal regulations cited above, 
are hereby made a part of this permit.  All activities authorized herein must be carried out in accord with and for the 
purposes described in the application submitted.  Continued validity, or renewal of this permit is subject to complete and 
timely compliance with all applicable conditions, including the filing of all required information and reports.

B.  The validity of this permit is also conditioned upon strict observance of all applicable foreign, state, local tribal, or other 
federal law.

C.  Valid for use by permittee named above.

D. You are authorized to take, transport, and possess the following migratory birds for scientific purposes:  

Species Trap and Release Collection Period State
American Black Duck 45 Annually ME

E. You are authorized to salvage dead migratory birds (except species listed as threatened or endangered under the Endangered Species 
Act).  Any dead bald eagle or golden eagle salvaged must be reported within 48 hours to the National Eagle Repository at (303) 287-2110 and 
to the migratory bird permit issuing office at 413-253-8643 or fax 413-253-8424.  The Repository will provide directions for shipment of these 
specimens.     

For a list of threatened and endangered species in your state, visit the U.S. Fish and Wildlife Service's Threatened and Endangered Species 
System (TESS) at: http://www.fws.gov/endangered/.  

Department of the Interior
U.S. FISH AND WILDLIFE SERVICE
Migratory Bird Permit Office
1875 Century Boulevard, NE
Atlanta, GA  30345
Tel: 404-679-7070  Fax: 404-679-4180

Authority: Statutes and Regulations: 16 USC 703-712, 16 USC 668(a); 50 CFR Part 13, 50 CFR 21.23, 50 CFR 22.21.

Activities authorized in Condition D may be conducted in Maine.
Activities authorized in Condition E and F may be conducted anywhere in the U.S. permittee has appropriate corresponding State authority.

ANNUAL REPORT DUE: 01/31
You must submit an annual report to your Regional Migratory Bird Permit Office 
each year, even if you had no activity. Form at www.fws.gov/forms/3-202-1.pdf.

WOOD ENVIRONMENT & INFRASTRUCTURE SOLUTIONS
1075 BIG SHANTY ROAD NW SUITE 100
KENNESAW, GA 30144
U.S.A.

Permittee:

Name and Title of Principal Officer:

Authorizations and Conditions:

Issuing Office:

MATTHEW C. GROSTICK - OFFICE MANAGER

CHIEF, MIGRATORY BIRD PERMIT OFFICE - REGION 5

Location where authorized activity may be conducted:

Reporting requirements:
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Effective: 12/23/2020 Expires: 03/31/2023
Permit Number: MB13304C-0

SCIENTIFIC COLLECTING

F.     You are authorized to salvage abandoned (unoccupied) migratory bird nests and nonviable eggs outside the nesting season, except for 
nests and eggs of bald eagles or golden eagles, or species listed as threatened or endangered under the Endangered Species Act.  

G. You may not salvage and must immediately report to the USFWS Office of Law Enforcement any dead or injured migratory birds that you 
encounter that appear to have been poisoned, shot, electrocuted, have collided with industrial power generation equipment, or were otherwise 
killed or injured as the result of potential criminal activity.  See FWS OLE contact information below.

H. Any person who is 
(1) employed by or under contract to you for the activities specified in this permit, or 
(2) otherwise designated a subpermittee by you in writing, may exercise the authority of this permit.  

I.    You and any subpermittees must comply with the attached Standard Conditions for Federal Migratory Bird Scientific Collecting Permits.  
These standard conditions are a continuation of your permit conditions and must remain with your permit.

For suspected illegal activity, immediately contact USFWS Office of Law Enforcement at:  East Orland, ME  207-469-6642
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wood Penobscot River Mercury Study - Phase ll Engineering Evaluation 

SEDIMENT CORE L0G 

Owner: m tjernard
Sub: N/ 

Project No.: Al 72748o oY Logger
SST Crew z_SL 

Time: e Vessel: lA 
WO: 

Date: -9-51 
Coordinates: Lat Long Plan Volume:(", Oysa 
Sampling Station: 1l-3KDDILOi2 S2-5EH Sub-tidal Location? O Deploy No. 

Weather:ClaNe20 Winds: Ala Waters: |Traffic: AN/A Water Temp:

Measured WaterDepth[NAVD88): ALA Core PenetrationLength (t): O.a 
Correction to NAVD88 (+/- ft. from 

NAVD88): Recovered Core Length(t: 221 
Sample Length Retained (t): 0.50" 

Acceptable Core (80% recovery:&o lo 
Core Volume Retained (gal): 

Mudline (Corrected Depth) NAVD88:

StudyDepth (-NAVD88); 
Required PenetrationLength:

Il LengthMeasurements are in DecimalFeet 
Sample Interval(t) 

Top 
O.0-0.

Sample ld # Description

N/A NOt CdlectU

mELD-O-0252 SCratd to wet dar 
-SED-O aeu cluy w n raQ C NnCs 

O.0.3 

NA 

Bottom
Core VolumesNumber of containers: 

Nominal core-barrel 

diameter
4.0 
3.5 

TVnT ------ Type of container 
Liner Type: rtt 

liner bag| 
Vibracorer:
Push Corer HitNd

EST. Volume
50gal/ft

.33gal/ft 

bucket Jdl Other 

Slambar 

CommentsLive Organisms present

Oil-Like Present
Odor Present y nil 

Debris Present yoroXAAI
Photo Numbers

NoNE 



wood. 
Penobscot River Mercury Study - Phase ll Engineering Evaluation 

SEDIMENT CORE LOG 
Project No.: 3A720748%.04 
wo: l 

Owner: om bERHARD Logger:3 C 
Crew:71SC 

Time: 151S Vessel: A 
Sub: N/A 

Date: 
Coordinates: Lat Long Plan Volume:( .IHSa 

Sampling Station: MM BKD OI0/252_SED Sub-tidal Location? N Deploy No. 

Weather: CER 20 Winds: NoNE Waters: Traffic: A Water Temp: AJC 

Measured Water Depth [NAVD88] NA Core Penetration Length (ft.): 
Correction to NAVD88 (+/- ft. from 

NAVD88): Recovered Core Length (ft.): .T8 

Sample Length Retained(t.): O. 5_ 
Acceptable Core (80% recovery):O.84 

Core Volume Retained (gal.):

Mudline (Corrected Depth)@NAVD88:
Study Depth (-NAVD88): 

Required Penetration Length: C.t 

All Length Measurements are in Decimal Feet 
Sample Interval(ft.)

Top 
Sample Id# Description 

MIMBKD-Oo12521-| SUturateA Dac GARIA 
sEdOOI eISZ>| ClL wittn Sme ciULn 

0.0-0.1 

O.-0 mmb--ozs2V W DacL ocR 

KULe aaniC

O3- oSmmBeD-Ol _O12S24mpistdarkgeu Z32T cau 

FSED-03-0S 
SHD SonAOCACLniL adDC 

Bottom Sc 2S-202

Number of containers: Core Volumes

her jar 
Nominal core-barrel 
diameter

4.0" 
3.5 

----. - --. 
Type of container: 
Liner Type: AQUR 

bucketliner bag other
Vibracorer 

(PushCorerALetat Slambar

EST. Volume

50gal/ft
.33gal/ft 

CommentsLive Organisms present 
Oil-Like Present 
Odor Present cragni
Debris Present draGai(S 

Photo Numbers 

NsNT 



woodPenobscot River Mercury Study Phase Ill Engineering Evaluation 

SEDIMENT CORE LOG 

Owner: Om bERHARD
Sub: NA 

Project No.: 341720748.oY Logger:7, LERHARD
Crew 7, LV 
Vessel: N|A 

Wo: 
Date: 1 2 20 Time:445 

Long Plan Volume:(p", 0.IHsaCoordinates: Lat 

Sampling Station: FRB-¢2 

Weather: 20, (LEAR Winds

Deploy No. 
Sub-tidal Location? O 

Waters: CALVM Traffic: |A |WaterTemp: NA 

Measured Water Depth[NAVD88] NA (IT)| Core Penetration Length (ft.): O.% 

Correction to NAVD88 (+/-ft. from 

NAVD88) Recovered Core Length (ft.): O.0 

Sample Length Retained(ft): O.5 

Acceptable Core (80% recovery): o L 
Core Volume Retained (gal.): 0.1 

N/A 

Mudline (Corrected Depth)NAVD88: A 
Study Depth (-NAVD88): 

Required Penetration Length:
N 
0.5 

All LengthMeasurements are in Decinmal Feet 
Description Sample Interval (ft) 

Top 
O0-O.

Sample ld # 
FRD2-01 221 DCAAY T 3las ciAy wswg PME 

5hd.oRGTT�S (ttmsftaTSJ LLESENIAD 

DAeL GRAY TO BLOy CLA l 5ir. 

PINE RGCS HMR iKe RaA ) mestCI| 
SED-O-03 e 15IS|ORUMJe abur meisT. fÁ71ATY1 

0.- O 3 FRB-201 221- 

O,3-0 S 
|DAMK CRAY T Bee CLA. ReUTS

PRI3-O2_O| 2CI- enesT. thGt oR&.i eDOR, Lo 
ES3-05 P153dA TY. S MT 

T Bottom 
Core VolumesNumber of containers: 

Nominal core-barrel 
|diameter Type of container 

Liner Type:AcET41E 
bucket linerbag 

Vibracore 
Push Corer 

EST. Volume 

|50gal/ft
.33gal/ft

jar other 

4.0" 

HAND Slambar 3.5" 

CommentsLive Organisms presentAJU 
Oil-Like Present 
Odor Present 0K IC 

Debris Present TS 
Photo Numbers 

pcnCA RoST CONT ENT AWA MOSTuRE S 

DEfT. 
No weu PoLe /cnPs PRESeT.



wood Penobscot River Mercury Study Phase ll Engineering Evaluation 

SEDIMENT CORE LOG 

Owner: om GERHARD
Sub: A 

Project No.:l720748%O) Logger: bERAAOD 
Crew TGLV 
Vessel: N/A 

WO: 

Date: 12 22 Time:183o 
Coordinates: Lat Long Plan Volume: OIl Se 
Sampling Station: 3 

Deploy No. Sub-tidal Location? O 
Weather:0TRCAST 34" |Winds: CAM Waters: CWm Traffic: NJ4 Water Temp: NA 

Measured Water Depth (NAVD88]: A T Core Penetration Length (ft): 5T 
Correction to NAVD88 (+/-ft. from 

NA Recovered Core Length (ft.): O. o8 

Sample Length Retained (t.): 50 
Acceptable Core (80% recovery): o 

Core Volume Retained (gal.): 

NAVD88):
Mudline (Corrected Depth)@NAVD88: NA 

Study Depth (-NAVD88): 
Required Penetration Length:

All Length Measurements are in Decimal Feet 
Sample Interval (ft.) 

Top 
0.0-0.

Sample Id # 
ES-13 Oi24Z (SED 82 T ex Beszn 3 wsMe 

Description 

00-0e 1845 RA 3rLACS (AuS) . Ma LASTCUTY

ES 13o12 21 E)B To BAL esScr AD PINEE0.-0.3 SAND. TaAE LAANL (O TD OLACS 
Low D oR, WET. ol-031855 

0.3-0.S ES13OZW2ISED3LT, TLME uALALS R Na5 03-05 195 OddR, Las mostoE NO ?AST7H.

Bottom 

Number of containers: Core Volumes

Type of container 
Liner Type: tIRTC

Nominal core-barrel 
diameter

4.0 
3.5" 

bucket liner bag 
Vibracorer 
Push Corer 

other
KAAND PSH 

Stambar

EST. Volume

50gal/ft
|.33galft

Comments Live Organisms present
Oil-LikePresent_
Odor Present NUE 

Debris Presenth IkS 
Photo Numbers 

NoNE 
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PHOTO 1: 
 

Location: Penobscot 
River 
 
Date: 1/25/2021 
 
Sample collection 
time: 1525 
 

Description: Intertidal 
sediment collected at 
MMBKD-01, depth 0-0.1 
ft. 
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PHOTO 2: 
 

Location: Penobscot 
River 
 
Date: 1/25/2021 
 
Sample collection 
time: 1535 
 

Description: Intertidal 
sediment collected at 
MMBKD-01, depth 0.1-
0.3 ft. 
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PHOTO 3: 
 

Location: Penobscot 
River 
 
Date: 1/25/2021 
 
Sample collection 
time: 1540 
 

Description: Intertidal 
sediment collected at 
MMBKD-01, depth 0.3-
0.5 ft. 
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PHOTO 4: 
 

Location: Penobscot 
River 
 
Date: 1/25/2021 
 
Sample collection 
time: 1555 
 

Description: Intertidal 
sediment collected at 
MMBKD-01, depth 0.1-
0.3 ft, duplicate sample. 
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PHOTO 5: 
 

Location: Penobscot 
River 
 
Date: 1/26/2021 
 
Sample collection 
time: 1500 
 

Description: Intertidal 
sediment collected at 
FRB-02, depth 0-0.1 ft. 
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PHOTO 6: 
 

Location: Penobscot 
River 
 
Date: 1/26/2021 
 
Sample collection 
time: 1515 
 
Description: Intertidal 
sediment collected at 
FRB-02, depth 0.1-0.3 
ft. 
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PHOTO 7: 
 

Location: Penobscot 
River 
 
Date: 1/26/2021 
 
Sample collection 
time: 1530 
 
Description: Intertidal 
sediment collected at 
FRB-02, depth 0.3-0.5 
ft. 
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PHOTO 8: 
 

Location: Penobscot 
River 
 
Date: 1/26/2021 
 
Sample collection 
time: 1845 
 
Description: Intertidal 
sediment collected at 
ES-13, depth 0-0.1 ft. 
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PHOTO 9: 
 

Location: Penobscot 
River 
 
Date: 1/26/2021 
 
Sample collection 
time: 1855 
 
Description: Intertidal 
sediment collected at 
ES-13, depth 0.1-0.3 ft. 
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PHOTO 10: 
 

Location: Penobscot 
River 
 
Date: 1/26/2021 
 
Sample collection 
time: 1905 
 
Description: Intertidal 
sediment collected at 
ES-13, depth 0.3-0.5 ft. 
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Wood. 
SAMPLE COLLECTION LOG 

AMERICAN BLACK DUCK BLOOD

Project Number: 72074B6

Location 1D: mMBKD 

Collection Method (Equip): RoCKET NGT 

USDC Penobscot River 3617207486.04.**** Project Name:

Date:i2s/202 
Collectors: DO, V, SC 

Weather: |5°F,LIlGHT iN) NNN 
Lat/Long: Latitude: 

Media: Blood (BL) 
Longitude: 

Weight Capillary 
Sample ID Time Band Number Sex Age Notes

grams Tubes

M.MBK-o1 -012521 AGDOI-BL051241851H|12to MASZ 
mmBKD- oL-012521ARDUZ.BL 008 224751i220 mS 
1nTBKD O1 -02521.ASD- 03-RL 1030 2u76 513 HO S1 
mBKD O1 -01252).ABD- o-BL0HO22478652 1250|MISI5

SY 4H 
BitND 520 Na 

mgkD Oi_o12521ABD-O5.PL 5124188522 150F 
nmBD-0 012521.ABD ORL07218B85|430MAS1| 

S mmBD 1-012521ABD-O1. BL20 224186515120|F 
an6 Kp-O1-012521-ABD-O3L 130 2247885131310 mS 
MmBKD-O1O1252)- ABDOBLI138 |22442501270| MS 
mmBKDOl -oi2521-A 30-10-8|H5 24865H1010LFSY 
hmBKD- o101252), ABD- IBL I5Y22488 56|1240 M_ AS 
wBK-Ci 01252)-ARD-12-BL| 20427523 1010| F S| 
mmBKD l-012521-ABD-12-BL12112278 52|150|FSI 
MwWBKD-0l -ol2521-A3D-H-BL1128 p24738513 14HO M SY| 
mmgkD ol -012521-A BD-I5 BL233|224885o||2t0 | F_ASY H 

MS SS 

Requested Analyses 
Analytes: 

Total 
Additional Questions: 
Preservative at Collection: 

QC Collected: 
Notes:
Duck sampling was conducted according to the following SOPs included in the QAPP: SOP S-10 American Black Duck Sampling 

Technician name (Print):oMh latRHR)
Technician Signature: A X L 

Methods: Container: Preservative 

1631e 70 uL Capillary Tubes Frozen 

Wet lce Dry lce (EETER)
MS/MSD None MS/MSD Source: NMBKD-o-012521ABD 07-BL

QA/QC by: 

Date: 

Page 1 of 1 



wood SAMPLE CoLLECTION LOG 

AMERICAN BLACK DUCK BLOOD

Project Name:

Date:i2 2021 
Collectors: GLV 

Project Number:317242 S1617207486.04. 
Location 1D:FRg1

USDC Penobscot River 

Collection Method (Equip): wIRE TRAP 
Weather:CuEAR_ 2S: 
Lat/Long: Latitude: 

Media: Blood (BL) 
Longitude: 

Weight Capillary 
Sample ID Time Band Number Sex Age Notes 

(grams) Tubes 

lios NH23 |4o M AS|. MS/MSD FRR-1-i 2021-ABDOI-BL
FRB 2ZG21AB)-Z2-BL UI5 21TS2A||210|ASY 

T 
Requested Analyses

ytes: Methods: Container: Preservative An. 
Total h 
Additional Questions: 

Preservative at Collection: 

Qc Collected: 
Notes:
Duck sampling was conducted according to the following SOPs included in the QAPP: SOP S-10 American Black Duck Sampling

1631e 70 uL Capillary TubesS Frozen

Wet Ice Dry Ice FREE rER 
MS/MSD None MS/MSD Source: FR 92_O2G21ABD-OL BL 

QA/QC by: Technician name (Print):Ta bERH AR) 
Technician Signature: Date 

Page 1 of 1 



Wood SAMPLE COLLECTION L0G 

AMERICAN BLACK DUCK BLOOD

Project Name: USDC Penobscot River Project Number: 3617207486.04.**** 
Date: Location 1D:FRZ-2

Collectors: 16LV Collection Method (Equip): WiRE TRAP 
Media: Blood (BL) Weather: 0vER CHST 32°F 

Lat/Long: Latitude: Longitude: 

Sample ID Time Band Number Weight Capillary 
Sex Age Notes 

grams) 

FRE 02-12721_ABD-U3. BL 2zo|788529 LO 
liz4o 24188530|127|M 

FAB-202721ARDLS-BL |ZSS 24788 531 c20 

Tubes

S 4 
FKR-2di2121-ABD-4BL 

Requested Analyses
Analytes: 
Total Hg 
Additional Questions: 
Preservative at Collection: 

Qc Collected: 
Notes:
Duck sampling was conducted according to the following SOPs included in the QAPP: SOP S-10 American Black Duck Sampling

Methods: Container 
70 ul Capillary Tubess 

Preservative 

1631e Frozen

Wet lce Dry lc FKEER 
MS/MSD None MS/MSD Source:5EE ol2 (2i fDR 

Technician name (Print): M bERHARD_
Technician Signature 

QA/QC by:. 

Date: 

Page 1 of 1 



Wood SAMPLE COLLECTION LOG 

AMERICAN BLACK DUCK BLOODD

Project Name: USDC Penobscot River ProjectNumber:
Location 1D: ES13 VERDNAISLAND) 

3617207486.04,* 
Date: 130/ 202_ 

Collectors: TNG, LV Collection Method (Equip): iRE TRAP 
Weather: CLEAK IS 

Lat/Long: Latitude: 

Media: Blood (BL) 
Longitude: 

Sample ID Band Number Weight Capillary Time Sex Age Notes
(erams)

iH 224788533 |o50FS9
liLHS2247 Res38|1302 M AS1 3 

Tubes 

ES13 13021- ABD OI-BL 
ES 131 3021. 43d -02- B 
S13-6I 3021-ARD -03-BL |(654|22478853|3o| m |AS| 
ES-13-di 3021.ASD-O-BL RO4 221788S43 1440 M 1 
S13-8l3021-A8D AS-BL 
ES13-I3021- AR)- Ø0- BL 722 |224 78853H|25o MSY| 
ES-13-P30214B). 1-RL 
3.03021- ABD-8-RL 740224788535 1230 M S7 
ES-13-G3421-A3D-9- BL_S222489548 I90 mSy 
ES-13-D3O21. ABD-/0-BL ASB224768544|1250 M AS5 
13-13021-ABD- U-BL 806|224788534420 m SY 
ES13-13921- AGD-12-BLQ6|224T88512| |350 m ASY1 
ES13-13#2)ABD-13-BL i82511247865A|150| F |SY 
ES-13-I342) -A BO-/-BL 83|224T88545| L30| m 
13-O1`D2|-AB-15.BL145 |22412856|]oF 
EB-CAPLARY-GI302|-ARD-QC |18SO

RECAP,OLt 182- 
RECAP ad # 1827-3?07 

721224788540|3c MASY 3 

msmsD

CAJIPMENT BLOK 

Requested Analyses 
Analytes: 
Total Hg 
Additional Questions: 

Preservative at Collection: 

QC Collected: 
Notes:

Duck sampling was conducted accordingto the following SOPs included in the QAPP:SoP S-10 American Black Duck Sampling

Methods: Container: Preservative 
1631e 70 uL Capillary Tubes Frozen

Wet ice Dry ice FREEER 
MS/MSD None MS/MSD Source. b3013421-ABDJY-BL 

Technician name (Print):_ 

Technician Signature: 
Tm RHAAN QA/QC by: 

Date:

Page 1 of 1 
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PHOTO 1: 
 
Location: 
 
FRB-02 (Frenchman 
Bay – Jordan River) 
 
 
Description: 
 
Wire duck trap setup in 
progress. 
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PHOTO 2: 
 
Location: 
 
FRB-02 (Frenchman 
Bay – Jordan River) 
 
 
Description: 
 
Wire duck trap setup in 
progress, with corn 
bait. 
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PHOTO 3: 
 
Location: 
 
Frenchman Bay - 
Skilling 
 
Description:  
 
Wire duck trap setup 
complete. 
 

 

PHOTO 4: 
 
Location: 
 
ES-13  
 
Description: 
 
Rocket net blind. 
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PHOTO 5: 
 
Location: 
 
ES-13 
 
Description: 
 
Baited and set wire 
duck trap. 
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PHOTO 6: 
 
Location: 

 
 ES-13 
 
Description: 
 
Wire trap with captured 
ducks. 
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PHOTO 7: 
 
Location: 
 
MMBKD-01 
 
Description: 
 
Maine DIFW biologist 
and Wood scientists 
aging a mallard via 
wear patterns on the 
primary coverts. 
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PHOTO 8: 
 
Location: 
 
Field Office 
 
Description: 
 
American black duck 
wing during aging, 
duck collected at 
MMBKD-01. 
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PHOTO 9: 
 
Location: 
 
MMBKD-01 
 
Description: 
 
Wood scientist banding 
a drake mallard, 
supervised by Maine 
DIFW biologist. 
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PHOTO 10: 
 
Location: 
 
FRB-02 
 
Description: 
 
Wood scientist banding 
a mallard. 
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PHOTO 11: 
 
Location: 
 
Field office 
 
Description: 
 
Wood scientist 
collecting a blood 
sample from an 
American black duck, 
collected at MMBKD-
01. 
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PHOTO 12: 
 
Location: 
 
Field office 
 
Description: 
 
Wood scientist 
collecting a blood 
sample from an 
American black duck, 
collected at MMBKD-
01. 
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PHOTO 13: 
 
Location: 
 
Field office 
 
Description: 
 
Banded and processed 
black ducks from ES-
13 awaiting release. 
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2021 Black Duck Monitoring Report 
Penobscot River, ME 
 

Project No.:  3617207486  April 2021 
   

 

 
APPENDIX C 

STANDARD OPERATING PROCEDURES 
 

 SOP S-6: Sediment Collection 
SOP S-7: Procedure for Descriptions and Identification of Soils 
SOP S-7A: Procedure for Physical Description and Identification of 
Penobscot Sediment Characteristics 

 SOP S-10: Duck Collection and Sampling of Breast Muscle Tissue and 
Blood 

 SOP S-17: Decontamination Procedures 
 SOP S-19: Sample Chain of Custody Procedures 
 SOP S-20: Sample Packaging and Shipment 
 SOP S-23: Sediment Processing – Extrusion & Sampling 
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SOP No. S-6 
 

 
 
 
 
 
 

WOOD ENVIRONMENT & INFRASTRUCTURE SOLUTIONS, INC. 

STANDARD OPERATING PROCEDURE 

 

SEDIMENT COLLECTION 
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DEFINITIONS 
 

FDR Field Daily Record 
 
FOL  Field Operation Lead 
 
FSP Field Sampling Plan 
 
HASP Health and Safety Plan 
 
PM Project Manager 
 
PPE Personal Protective Equipment  
 
QAPP Quality Assurance Project Plan 
 
SOP Standard Operating Procedure 
 

Wood Wood Environment & Infrastructure Solutions, Inc. 
(formerly Amec Foster Wheeler) 

 
TERMINOLOGY 
 

• Sampling Station or Location 

• Sediment Collection – retrieval of bulk sediment 

• Sediment Sample – aliquot of the bulk sediment to be subjected to laboratory analyses 

• Deployment – individual use of sampling device to recover sediment 

• Penetration – depth of the sampling device beneath the mudline 

• Recovered Sediment – sediment removed and contained within sampling device 

• Percent Recovery – amount of recovered sediment divided by penetration or capacity of 

sampling device 

• Interval – a measured amount or increment, often measured where zero is surface of 

recovered sediment within the sampling device  

• Strata – a layer of physically-similar material such as a 3-inch gravel layer or 2-foot sand 

layer 

• Homogenization – blending of the recovered sediment often performed by designated 

interval 

• Composing – combining homogenized recovered sediment often performed to add like 

strata or like intervals from multiple deployments (or across multiple stations) to achieve 

laboratory-required sample volume or mass 
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SEDIMENT COLLECTION 
 
PURPOSE 
 

The purpose of this SOP is to provide a standardized method for collecting polluted or 
contaminated sediment samples. This SOP may be used by employees of Wood, or its 
subcontractors supporting the Penobscot River Estuary Project. Deviations from the procedures 
outlined in this document are to be approved by the Project Manager (PM), Technical Lead (TL), 
or Field Operation Leader (FOL) prior to initiation of the sampling activity. 
 
This SOP is applicable to the collection of representative sediment samples. Analysis of 
sediment may be biological, chemical, or physical in nature and may be used to determine the 
following: 
 

• toxicity 

• biological availability and effects of contaminants 

• benthic biota 

• extent and magnitude of contamination 

• contaminant migration pathway and potential source 

• fate of contaminants 

• physical characteristics 

 

The methodologies discussed in this SOP are applicable to the sampling of sediment in 

flowing waters, tidal flats, or vegetated marshes/wetlands.  

 
This SOP is intended to provide general procedure and guidance for the operation of multiple 

types of sediment sampling equipment.  On-water and nearshore operations are heavily 
dependent on a number of factors and conditions that may change during the period of work 

performance.  If conditions change in the field that would require changing the proposed 

sampling method or location, field personnel shall contact the FOL, TL, or PM before making 
field changes.  

 

RESPONSIBILITIES 
 

Project Manager – responsible for work execution in accordance with scope of work, budget, 

and corporate policies and procedures. 
 

Technical Lead – designated personnel with the requisite knowledge, skills, and abilities to 
develop scope, provide instruction, and resolve field conditions encountered to achieve the task 

objectives.  

 
Field Operation Leader - may be a Wood employee or contractor who is responsible for 

overseeing the sediment sampling activities. The FOL is also responsible for checking work 
performed and verifying that the work satisfies the specific tasks outlined by this SOP and the 

Field Sampling Plan (FSP). It is the responsibility of the FOL to communicate with the field 
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personnel regarding specific collection objectives and anticipated situations that require 
deviation from the FSP. It is also the responsibility of the FOL to communicate the need for any 

deviations from the Field Sampling Plan with the appropriate personnel (Project Manager or 

Technical Leader). 

 

Field Crew Member / Field Personnel - performing sediment sampling are responsible for 
adhering to the applicable tasks outlined in this procedure while collecting samples. 

 

EQUIPMENT 
 
The following list of equipment shall be maintained by the field personnel and equipped on the 
vessel or in the field while performing sampling.  This list does not include the sampling device 
and the parts of the device.  See following sections on the specific equipment needs for each 
sampling device. 

 

• Aluminum foil – cover decontaminated equipment or used to lay sampling equipment or 
sample upon as a clean surface (as a separation barrier) 

• Brush – for clearing debris and contamination from sampling equipment prior to 
decontamination.  Also, for scrubbing sampling equipment in decontamination detergent 
prior to rinse. 

• Bucket – 2 or 5-gallon bucket, minimum of two, one for mixing decontamination 
detergent, one for rinse water for equipment decontamination. 

• Camera device – for photographic documentation of each core or grab collected. Device 
should be a standalone camera, not a tablet, phone or other device. 

• Collection containers - glass or plastic jars or bottles, commonly supplied by the 
analytical laboratory, with lined lids.  

• Clear Packing Tape – for placing over the sample label on sampling containers once the 
label has been completed filled out.  This will prevent label degradation from field 
conditions. 

• Decontamination Detergent – Alconox or equivalent detergent to perform equipment 
decontamination.  

• FDR – Enough copies of the FDR paperwork to fill out in the field at each sampling 
location that is planned to be visited during the workday.  Ensure enough copies are 
provided each day in case multiple are needed at a given sampling location. 

• Field Clothing and Personal Protective Equipment (PPE) - as specified in the HASP. 

• Field notebook - a bound book used to record progress of sampling effort and record any 
problems and field observations during sampling.  Alternatively, an electronic tablet 
device with pre-loaded forms for electronic data entry may be used. 

• Gloves - for personal protection and to prevent cross-contamination of samples. May be 
nitrile or latex, disposable, powderless. 

• GPS Device  - for recording coordinates of each deployment at a sampling location and 
to provide navigation to the proposed station. 
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• Tablet - to store necessary forms used to record and track samples collected at the site. 
iPads, or equivalent, will contain the necessary field forms and maps for field personnel 
reference.  

• Lead line – measuring tape with a weighted end to measure water depth at sampling 
location. 

• Marker flags - Used for identifying sediment sampling locations. 

• Permanent marking pen - used to mark sample jars/lids, coring tubes, and for 
documentation of field logbooks and data sheets. 

• Ruler – wooden preferred 

• Sample Labels –sample labels to affix to collection containers for each sampling location 
to be visited during the workday, as appropriate pre-printed. 

• Stainless steel lab spoon - or equivalent. Used for homogenizing sediment samples.  

• Stainless steel bowls or bucket - used for compositing samples; sized appropriate for 
sample volume capacity. 

• Stainless steel or equivalent tray – upon which sampling devices will be placed providing 
a decontaminated surface for the equipment (e.g., ponar dredge).  

• Trash bags - used to dispose of gloves and any other non-hazardous waste generated 
during sampling. 

• White Board – used for documentation project name, project number, sampling station, 
core ID, date and time sampled while photo documenting sampling efforts. Place behind 
or under a core when taking photograph. 

 

 

METHOD SUMMARY 
 
Sediments can be collected with numerous sampling devices.   

• For recovering sub-aqueous surface sediment from the 0 – 6-inch depth interval, 
collection can be performed with a grab sampler such as a Ponar dredge The Ponar 
dredge requires sufficient water depth is available  to allow sufficient gravitational force 
during descent for the Ponar dredge to engage (or “dig in to”) surface sediments and to 
trigger its pressure-activated closure springs.  If used in shallow depths, or does not 
adequately engage, the Ponar dredge may not trigger as intended or adequately 
engage, resulting in no recovery of sediment, leading to multiple deployments. 
 

• For recovering sediment deeper than 6 inches, a coring device is commonly required.  
Coring devices can consist of gravity core, vibracore, box core, push core or hammer 
core.  

• For sediment samples in shallow water (less than 1 foot), submerged, mud flat or 
marsh/wetland areas collection can be performed using push core, hammer core, 
shovel, hand auger or split spoon sampler.  

 
Procedures on how to operate each type of coring device are detailed in the following sections. 
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SAMPLE COLLECTION PROCEDURE BY METHOD 
 
Before sampling with any of the below sampling devices, the following procedures shall be 
performed:  
 

1. Sampling equipment shall be decontaminated prior to deployment.  If the sampling 
station is the first to be visited that day, decontamination of equipment shall be 
performed before deployment.  At the completion of sample collection at a given station, 
the equipment shall be decontaminated prior to moving to the next sampling location so 
as to not track contaminated materials or equipment to the next location. 
Decontamination shall be performed in accordance with SOP S-17.  
 

2. An individual FDR will be completed for each deployment with deployments sequentially 
identified with an Alpha designation added to the Station ID. On each individual FDR, the 
station and deployment information will be fully completed including indicating not 
pertinent information rather than blank cells (if left blank, mark through cell to indicate 
not applicable). The FDR serves to record station information, conditions, deployment 
sequence, work conditions and crew, collection details, recovered sediment 
characteristics, and incremental sample identification and handling.   
 

3. For each deployment, individual date, time, weather and water conditions, GPS 
coordinates, and crew roles will be recorded on the FDR. 
 

4. When handling the recovered sediment and its incremental samples, a new pair of nitrile 
gloves shall be donned.  
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Grab Sample with Ponar Dredge 
 

The Ponar dredge is a commonly used grab sampler When the scoop strikes the bottom, its 
tapered cutting edges penetrate beneath the mudline with minimal disturbance. Removable 
screens on top of each scoop allow water to flow through as it descends and minimize wash out 
upon retrieval.  Often a winch is used for deployment and recovery due to the device’s working 
weight especially when fully loaded.  
 
 
Prior to leaving the field station, ensure all required parts of the Ponar dredge are properly 
functioning and the equipment is ready for deployment per the following:  
 

1. Ensure that a sturdy nylon rope is securely fastened to the shackle at the top of the 
Ponar dredge.  If needed, secure the knot in the line using cable ties to ensure the knot 
cannot work its way loose, causing it to come untied from the equipment during 
deployment.  This can prevent equipment loss during sampling.  

 
2. Inspect the nylon rope for any wear.  If excessive where is noted, replace rope, or cut 

and splice together.  Use cable ties at the splice to ensure knot will not loosen during 
deployment. 

 
3. Ensure the Ponar dredge has at a minimum two screens free of damage.  Damage that 

would require replacement may include screen broken from the frame or rips/tears in the 
screen covers. Carry extra screens with the equipment in the field in case screens are 
lost during deployment. 

 

4. Ensure the spring-loaded trigger pin attached to the Ponar dredge is functioning by 
depressing the spring. Inspect the spring for signs of rust and significant wear that may 
lead to functionality issues while in the field. 

 
5. Inspect all screws on the jaw and on the weight blocks and ensure they are securely 

fastened. 
 

6. Safety check the functionality of the Ponar dredge by opening the jaws, placing the 
trigger pin in place and gently placing the dredge back on the ground.  If the pin does not 
trigger, pull the pin out and then lift the ponar, closing the jaws. Ensure the jaws close 
completely.  

 

7. For sampling stations where collection is for purposes of monitoring (station is re-visited 
from past campaigns) FOL will review the available logs and records of previous 
sampling campaigns and provide station-specific expectations to the field personnel. 

 
The following steps shall be followed when deploying the Ponar dredge for collecting a sediment 
sample:  
 

1. Ensure the deployment line is securely fastened on the Ponar dredge shackle.   
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2. Measure water depth and pull enough deployment line to reach the bottom with some 
contingency length.  Tie off deployment line to a cleat or secure location on the 
vessel/working platform such that if the operator’s grip is lost on the rope during 
deployment, the equipment is not lost. 

 

3. Place the screens in the correct locations. 
 

4. Arrange the jaws of the Ponar dredge in the open position and place the spring-loaded 
trigger pin into the alignment hole on the Ponar dredge arms.   

 

5. Lift and deploy the Ponar dredge over the side of the vessel/working platform, slowly 
lowering the sampler to approximately one to two meters above mudline. The drop depth 
can be adjusted based on field or site conditions including flows and sediment type. Stop 
momentarily and then drop the sampler to impact the sediment. Slack on the deployment 
line will allow the Ponar dredge to trigger, releasing the trigger pin and Ponar dredge 
jaws. 

 

6. Give the deployment line a few quick, sharp tugs to ensure the Ponar dredge has 
property triggered. 

 

7. Lift the Ponar dredge slowly and deliberately to the water surface and lift onto the deck 
of the vessel/working platform.  Place the Ponar dredge onto the sampling tray. 

 

8. Before removing the screens, carefully tip the Ponar dredge towards one side to slowly 
decant water through the screen.  Care should be taken to retain the fine sediment 
fraction during this operation.  

 

9. Remove the screens from the Ponar dredge, measure recovery, and collect interval by 
placing into bowl or equivalent. If necessary, follow procedures to re-deploy sampler if 
needed to obtain sufficient quantity of sample.   

 

10. Take a photo of the sample, in the Ponar with whiteboard denoting project name, project 
number, sampling station, Core ID, date and time. 

 

11. Record depth of recovery on the FDR form.  With nitrile gloved hands, remove a small 
portion of the sediment to provide a sample classification on the FDR.   

 

12. Properly mark or label the sample container per the FSP sampling nomenclature. 
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Watermark Universal Core Head Sediment Sampler (Push Core) 
 
The Watermark universal core head sediment sampler is a device used to collect sediment in 
submerged, mud flat or marsh/wetland areas under human power.  The sample is slowly 
lowered, or placed, at the sediment interface and pushed into the subsurface strata to obtain a 
sample.  The sampler is then retrieved from the sediment by pulling the device out or by digging 
around the sampler, if on land or in shallow water, to minimize sample disturbance.   
 
A push core sampler can be used at deeper depths (up to 10 feet of water depth) but 
manipulation and handling of the device becomes more difficult in deeper waters.  The optimum 
depth for push sampling in most water conditions is 4 feet or less. The sampler is human 
powered and pushed into the sediment to the collection depth, or refusal. The push sampler 
consists of the following parts: 
  

• Lexan tube (typically 2-4 ft in length; diameter may vary) 

• Sampler head with check valve  

• Nosecone, or core catcher, if needed 

• T-handle to attach at sampler head or drive head 

• Extension rods (typically 4 ft in length) 
 
Prior to leaving the field station, ensure all required parts of the Watermark sampler are properly 
functioning and the equipment is ready for deployment per the following:  
 

1. Inspect the pipe clamps securing the rubber sleeve secured to the sampler head.  
Ensure the clamps are not damaged or severely rusted and that the screw advances 
easily using the nut driver or screwdriver.  
 

2. Inspect the rubber sleeve for any visible cracks or damage.  If sleeve has large cracks 
splitting through the rubber, replace the sleeve.  

 

3. Inspect the check valve in the sampler head.  Submerge the head in a bucket of water 
and ensure the valve functions properly.  As the sampler head is pushed deeper into the 
water, the valve should rise to the top of the sampler head. As the sampler head is lifted 
through the water column, the valve should lower to the bottom of the sampler head and 
should seal to provide suction on the sample tube holding the sample or water in the 
tube. A simple function test is to shake the sampler head in a vertical orientation.  If the 
valve moves freely, a click can be heard as it moves in its travel channel.  

 

4. Inspect Lexan liner tubes used to collect sample and ensure they are free from cracks or 
other debris.  Ensure the ends of the tubes are not cracked or gouged.  If longitudinal 
cracks (running the length of the tube) are present, replace the tube as these cracks can 
prevent the valve from providing a seal when retrieving the sample, increasing the 
possibility that sample will be lost during retrieval.  

 

5. Inspect liner end caps for cracks and other damage.  If cracks exist, replace caps.   
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6. Inspect threads in the top of the sampler head.  T-handle or extensions rods should 
freely thread into the top of the sampler head.  Fasten either the T-handle or extension 
rod to the top of the sampler head to ensure a proper fit.  

 

7. Inspect the threads on extension rods, if used to ensure they are free of debris and that 
they thread correctly to other rods and the sampler head.  

 

8. Inspect the core catcher, if used, for any signs of wear or rust.  Ensure the teeth of the 
catcher are stiff and provide resistance to hold the sample in the liner tube.  This can be 
performed by pulling the teeth away from the center and feeling if there is resistance.  

 

9. For sampling stations where collection is for purposes of monitoring (station is re-visited 
from past campaigns) FOL will review the available logs and records of previous 
sampling campaigns and provide station-specific expectations to the field personnel. 

 
 
The following steps shall be followed when deploying the Watermark sampler for collecting a 
sediment core.  Steps below in bold are for when the sample is being obtained from below 
water only.  
 

1. Secure a Lexan liner tube into the bottom of the rubber sleeve secured to the sampler 
head.  Fasten pipe clamp using nut driver or flat head screwdriver. Pull gently upward on 
the sampler head while holding the liner stationary to ensure a tight fit.   
 
When fastening or removing a liner from the sampler head, only loosen and tighten the 
pipe clamp at the bottom of the rubber sleeve.   
 

2. Measure water depth at the sampling location and determine the required length 
of extension rods, if needed, and secure to the sampler.  Measurement shall 
include water depth, air gap from water surface to vessel/working platform deck, 
and length of liner tube to account for the depth the sampler will be pushed into 
the mudline.   
 

2a. When sampling on land, ensure enough length of rods are used to reach the 
desired depth.  
 

3. Slowly lower the sampler through the water column to the mudline.   
 

4. Push the sampler to the required depth, or refusal, defined as resistance at which the 
sampler will no longer advance under human power. Ensure the sampler is always 
perpendicular to the mudline while sampling. 

 

4a. If a sample is being collected in the marsh platform and a drive hammer is 
required to reach the required depth, thread the drive hammer into the top of the 
sampler head and drive the sampler to the required depth. 

 
5. Twist the sampler clockwise 1 – 2 full rotations to shear the bottom of the sediment core, 

allowing the core to be recovered in the liner and not pulled back out of the liner during 
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retrieval.  Gently and deliberately retrieve the sampler to the water surface, leaving 
the bottom end of the liner just below the water surface.   

 

6. Reach over the side of the vessel/working platform and cap the bottom of the liner 
so as the core breaks the water surface it does not slide out of the liner. 

 

7. Keep the sample vertical.  If overlying water exists above the sediment, carefully 
tip the sample slowly decant the overlying water from the top of the core.  Take 
care to retain the fines fraction of sample that may be at the sediment interface.  

 
8. Keep the sample vertical and record pertinent information on the FDR. 

 

9. Take a photo of the sample, in the liner with whiteboard denoting project name, project 
number, sampling station, Core ID, date and time. 

 

10. Proceed to process the sample per SOP S-23.  
 
AMS Professional Series Multi-Stage Sediment Sampler (Push/Hammer Core) 
 
The AMS sediment sampler is a device used to collect sediment in submerged, mud flat, or 
marsh/wetland areas under human power. The sample is slowly lowered, or placed, at the 
sediment interface and pushed or hammered into the subsurface strata to obtain a sample. The 
sampler is then retrieved from the sediment by pulling the device out or by digging around the 
sampler, if on land or in shallow water, to minimize sample disturbance.  
 
A push core sampler can be used at deeper depths (up to 10 feet of water depth) but 
manipulation and handling of the device becomes more difficult in deeper waters. The optimum 
depth for push sampling in most water conditions is 4 feet or less. The sampler is human 
powered and pushed into the sediment to the collection depth, or refusal. The push sampler 
consists of the following parts: 
  

• Lexan tube (typically 2-4 ft in length) 

• Sampler head with check valve  

• Nosecone 

• Core catcher, if needed 

• T-handle to attach at sampler head 

• Drive hammer, if needed 

• Extension rods (typically 4 ft in length) 
 
Prior to leaving the field station, ensure all required parts of the AMS sediment sampler are 
properly functioning and the equipment is ready for deployment per the following:  
 

1. Inspect the threads on the stainless-steel sleeves to ensure they are clean and that the 
nose cone and sampler head thread properly to the sleeve. 
 

2. Inspect the check valve in the sampler head. A simple function test is to shake the 
sampler head in a vertical orientation.  If the valve moves freely, a click can be heard as 
it moves in its travel channel.  
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3. Inspect Lexan liner tubes used to collect sample and ensure they are free from cracks or 
other debris. Ensure the ends of the tubes are not cracked or gouged. If longitudinal 
cracks (running the length of the tube) are present, replace the tube as these cracks can 
prevent the valve from providing a seal when retrieving the sample, increasing the 
possibility that sample will be lost during retrieval.  

 
4. Inspect liner end caps for cracks and other damage. If cracks exist, replace caps.  

 
5. Inspect threads in the top of the sampler head. T-handle or extensions rods should freely 

thread into the top of the sampler head. Fasten either the T-handle or extension rod to 
the top of the sampler head to ensure a proper fit.  

 

6. Inspect the threads on extension rods, if used to ensure they are free of debris and that 
they thread correctly to other rods and the sampler head. 

 
7. Inspect the core catcher, if used, for any signs of wear. Ensure the teeth of the catcher 

are stiff and provide resistance to hold the sample in the liner tube. This can be 
performed by pulling the teeth away from the center and feeling if there is resistance. If 
teeth are weak, or broken, replace core catcher.  

 

8. For sampling stations where collection is for purposes of monitoring (station is re-visited 
from past campaigns) FOL will review the available logs and records of previous 
sampling campaigns and provide station-specific expectations to the field personnel. 

 
 
The following steps shall be followed when deploying the AMS sediment sampler for collecting a 
sediment core. Steps below in bold are for when the sample is being obtained from below 
water only.  
 

11. Secure the nose cone to the bottom of the stainless-steel sleeve. Insert a lexan liner into 
the sleeve. 
 

12. Secure the sampler head to the top of the stainless-steel sleeve. 
 

13. Measure water depth at the sampling location and determine the required length 
of extension rods, if needed, and secure to the sampler. Measurement shall 
include water depth, air gap from water surface to vessel/working platform deck, 
and length of liner tube to account for the depth the sampler will be pushed into 
the mudline.  
 

2a. When sampling on land, ensure enough length of rods are used to reach the 
desired depth.  
 

14. Slowly lower the sampler through the water column to the mudline.  
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15. Push the sampler to the required depth, or refusal, defined as resistance at which the 
sampler will no longer advance under human power. Ensure the sampler is always 
perpendicular to the mudline while sampling. 

 

4a. If a sample is being collected which must be hammered to reach the 
proposed depth, thread the drive hammer into the top of the sampler head, or 
onto the extension rods, and drive the sampler to the required depth. 

 
16. Twist the sampler clockwise 1 – 2 full rotations to shear the bottom of the sediment core, 

allowing the core to be recovered in the liner and not pulled back out of the liner during 
retrieval. Gently and deliberately retrieve the sampler to the water surface, leaving 
the bottom end of the liner just below the water surface.  

 

17. Reach over the side of the vessel/working platform and cap the bottom of the liner 
so as the core breaks the water surface it does not slide out of the liner. 

 

18. Keep the sample vertical. If overlying water exists above the sediment, carefully 
tip the sample slowly decant the overlying water from the top of the core. Take 
care to retain the fines fraction of sample that may be at the sediment interface.  

 

19. Remove the sampler head and nosecone from the stainless-steel sleeve and remove the 
lexan liner, maintain a vertical orientation during this process. 

 
20. Take a photo of the sample, in the liner with whiteboard denoting project name, project 

number, sampling station, Core ID, date and time. 
 

21. Keep the sample vertical and record pertinent information on the FDR. 
 

22. Proceed to process the sample per SOP S-23.  
 
Gravity Core Sampler 
 

There are several types of gravity coring devices.  Generally, the gravity core sampler uses the 
pull of gravity with a weighted sampler head to penetrate the mudline with a polycarbonate liner.  
The device can generally obtain cores up to 3 feet in length in deep water, depending on water 
and current conditions. The device is generally only effective in water depths greater than 4 feet 
with slack conditions facilitating the gravitational force to drive the liner into the sediments with 
sufficient penetration to preclude device falling over.  The sediment is retained in the liner using 
suction induced by a ball valve or sealing cover.  Recovering sediment using the gravity core is 
dependent upon multiple factors, which are tailored to station conditions, including: water depth, 
water circulation, weights, sediment type and compaction, liner length and diameter, suction 
efficiency, overlying water between the suction device and recovered sediment in liner, retrieval 
rate, and ability to effectively plug the liner at or beneath the water surface.  The polycarbonate 
liner can be either dedicated or re-usable where the recovered sediment is extruded from the 
liner.   
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Field crews will review the manufacturer instruction manual prior to device use and tailor the 
means and methods outlined in this SOP to the device obtained and sampling station 
conditions.  It is recommended that a ponar grab be performed at the sampling station prior to 
tailoring the gravity core and its deployment. 
 
The gravity core device generally consists of the following parts:  
 

• Sampler head 

• Nylon deployment rope 

• Polycarbonate liner tube 

• Weight rings 

• Suction device with integrated trigger 

• Plug, stopper, or caps 
 
Prior to leaving the field station, ensure all required parts of the gravity core sampler are 
properly functioning and the equipment is ready for deployment per the following:  
 

1. Inspect the sampler head plunger for any significant wear including the rubber washer 
used to create a seal on the top of the liner during sample retrieval.  If any cracks or 
damage or found, discontinue use of sampler. 

2. Inspect shackle at top of sampler head. Ensure shackle bolt is securely fastened.  

3. Inspect the nylon rope for any wear.  If excessive wear is noted, replace rope, or cut and 
splice together.  Use cable ties at the splice to ensure knot will not loosen during 
deployment. 

4. Inspect the polycarbonate liner tube for any damage.  If significant damage including 
chips, and gouges are noted, especially around the top of the liner, discard and use new 
liner. 

5. Inspect liner clamp to ensure proper functionality. Lift the sampler head and place a liner 
into the head.  Gently tug on the liner downward to test resistance of liner clamp.  If liner 
falls out or is easily pulled out, discontinue use of the sampler until repairs have been 
made. 

6. For sampling stations where collection is for purposes of monitoring (station is re-visited 
from past campaigns) FOL will review the available logs and records of previous 
sampling campaigns and provide station-specific expectations to the field personnel. 

 

The following steps shall be followed when deploying the gravity core sampler for collecting a 
sediment sample.  
 

1. Secure a polycarbonate liner into the sampler head and ensure it is secure by gently 
pulling downward on the liner.  
 

2. Measure water depth and pull enough deployment line to reach the bottom with some 
contingency length.  Tie off deployment line to a cleat or secure location on the 
vessel/working platform such that if the operator’s grip is lost on the rope during 
deployment, the equipment is not lost. 
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3. Slowly lower the sampler through the water column to approximately 2-3 meters above 
the mudline. Hold the sampler at this depth for approximately 10-15 seconds to ensure it 
is stationary and perpendicular to the sediment surface. 

 
4. Release the sampler and allow it to penetrate the mudline. Hold slight tension on the 

deployment line so that the operator can feel if the sampler remained perpendicular 
during penetration and to feel when the sampler reaches refusal.  
 

5. Pull the sampler out of the mudline with the deployment line and slowly retrieve the 
sampler to the water surface, leaving the bottom end of the liner just below the water 
surface.  

 
6. Reach over the side of the vessel/working platform and cap the bottom of the liner so as 

the core breaks the water surface it does not slide out of the liner. 
 

7. Keep the sample vertical.  If overlying water exists above the sediment, carefully tip the 
sample slowly decant the overlying water from the top of the core.  Take care to retain 
the fines fraction of sample that may be at the sediment interface.  

 
8. Keep the sample vertical and record pertinent information on the FDR. 

 
9. Take a photo of the sample, in the liner with whiteboard denoting project name, project 

number, sampling station, Core ID, date and time. 
 

10. Proceed to process the sample per SOP S-23.  
 

11. Log the remaining recovered sediment on the FDR.  
 

12. Dispose of the remaining sediment and decontaminate the equipment. 
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Box Core Sampler 
 

The box core sampler is a grab sample device that recovers a cube of sediment.  For the 
Penobscot River sediment collection, the box core sampler is a tool to, in essence, bring 
undisturbed sediment to the vessel deck where the field crew will hand-insert a cylinder (liner 
segment) thereby creating a “core” suitable for incremental sampling.  The box core is a heavy 
sampling device often capable to withstand water circulation forces in the water column during 
descent and requires the use of an A-frame and properly sized vessel to deploy. The sampler is 
attached to a winch cable and lowered through the moonpool of the vessel.  Depending on the 
stiffness of the sediment at the mudline, the box core can be dropped from different water 
depths to ensure sufficient penetration is achieved.  As the box impacts the mudline, it 
penetrates until it reaches sufficient resistance to stop advancement.  The device is retrieved 
and as the bottom of the box breaks the mudline interface, the jaws close to retain the sediment 
within the box. The device is then raised to deck and placed in a stand where short Lexan liner 
tubes can be manually pushed into the undisturbed sediment to recover a cylindrical core. The 
device operation is performed by Wood’s subcontractor with assistance from Wood field staff.  
 
Prior to leaving the dock, Wood field staff shall work with the subcontractor to ensure all 
required parts for the box core sampler are properly functioning and the equipment is ready for 
deployment per the following:  
 

1. Inspect the box core sampler arms to ensure there is no significant damage of wear.  
Ensure the jaws open and close as intended.  
 

2. Inspect shackle at top of box core sampler. Ensure shackle bolt is securely fastened. 

 

3. Inspect winch cable to ensure no fraying is present or burrs are present that could cause 
hand injury.  

 

4. For sampling stations where collection is for purposes of monitoring (station is re-visited 
from past campaigns) FOL will review the available logs and records of previous 
sampling campaigns and provide station-specific expectations to the field personnel. 

 

The following steps shall be followed when deploying the box core sampler for collecting a 
sediment sample.  
 

The box core sampler shall only be handled by Wood’s subcontractor or those personnel 
who have been properly trained in the operation of the sampler.  

1. Using a lead line, and depth sounder if equipped, measure and confirm water depth. 

2. Secure the winch cable to the shackle on top of the box core sampler.   

3. With two crew members supporting, lift the box core sampler out of the stand and in a 
controlled manner, move the sampler over the moonpool of the vessel. 

4. Slowly lower the box core sampler into the water to the prescribed depth for deployment.   

5. Release the box core sampler into the mudline. Allow the sampler to sit for a short 
period of time to allow it to fully penetrate.  



Standard Operating Procedure  Sediment Collection 
Wood  July 2016, revised April 2020 
  Page 17 

 

Project No. 3617207486   
 

6. Retrieve the box core sampler to deck and place in the stand.  

7. Push two short Lexan liner segments about 1 foot long each parallel to one another into 
the sediment inside the box core sampler. 

8. Let the Lexan liners sit for approximately 30-60 seconds once pushed into the sediment 
to allow the sediment to gain cohesion and stick to the inside of the liner.  

9. Place a cap on top of each liner to create suction when pulling the liner out of the 
sediment. Twist the liner clockwise 1 – 2 full rotations to shear the sediment and pull the 
liner from the box corer contained sediment.  If the twisting removal results in sediment 
loss, separation, or disturbance within the liner, then manually dig out the second liner 
segment by excavating the box core-containing sediment around the second liner. If the 
twisting removal of the first liner is successful, repeat for second liner.   

10. Pull the liners out of the box core sampler and record pertinent information on the FDR.  

11. Dispose of remaining sediment in the box core sampler and decontaminated the 
equipment. 

12. Take a photo of the sample, in the liner with whiteboard denoting project name, project 
number, sampling station, Core ID, date and time. 

13. Process the cores per SOP S-23.  

 

HEALTH AND SAFETY 
 

All field personnel must wear protective clothing and equipment as specified in the HASP.   
 
SITE CLEAN-UP 
 
Excess sediment not included in the sample shall be returned into the waterbody from which it 
was collected. 
 
Throw all used wipes and gloves into the trash bags and take with you to dispose of at the field 
office. 

 

RECORD KEEPING AND QUALITY CONTROL 
 

Each field crew will carry and complete at the time of work field data sheets, site diagrams, and 
sample labels. In addition, a field notebook shall be maintained by each individual or team that 
is collecting samples, as described in the QAPP. Each sample shall have an ID number affixed 
to the outside of the collection container. Deviations from the SOP shall be noted in the field 
notebook, as necessary. 
 
 

Samples taken from waters with visible color abnormalities, foaming, unusual odor, iridescent 
film, or other indications of non-homogeneous conditions shall also be noted.  Field personnel 
will collect the proper type and quantity of quality control samples as prescribed in the QAPP. 
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DECONTAMINATION 
 

Because decontamination procedures are time consuming, having a quantity of pre-cleaned 
sampling tools available is recommended.  All sampling equipment must be decontaminated 
prior to reuse as prescribed in the FSP and detailed in the QAPP SOP No. S-17, 
Decontamination of Field Equipment. 
 
The general procedure for equipment decontamination is as follows: 
 

1. Brush off any loose soil/sediment 

2. Detergent Wash 

3. River water rinse 

4. Deionized water rinse 

5. Air Dry 

 
REFERENCES 
 
Wood, 2020a.  Field Sampling Plan; Penobscot River Phase III Engineering Study – Penobscot 

River, Maine.  July 2016. 
 
Wood, 2020b.  Quality Assurance Project Plan; Penobscot River Phase III Engineering Study – 

Penobscot River, Maine.  July 2016. 
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PROCEDURE FOR DESCRIPTION AND IDENTIFICATION OF SOILS 
 

 
SCOPE AND APPLICABILITY 
 
The appearance and textural properties of soil samples will be described using the Unified Soil 
Classification System (USCS). The USCS uses grain size to divide soils into different soil 
classes, coarse grained vs. fine grained. The system then further describes the soils based on 
the mix of coarse materials such as sand and gravel or the relative plasticity of the fine grained 
materials such as silt and clay. 
 
Soil type identifications and descriptions will be recorded by field samplers during field 
investigation activities. Soil types will determined when completing explorations (monitoring well 
installations, soil borings, and surface soil sampling) and other activities where descriptions of 
soils are needed to characterize site location conditions. These field descriptions may be 
supplemented with laboratory data on grain size distributions analyses to characterize soils. 
 
EQUIPMENT AND SUPPLIES 
 

• USCS Key 

• 6 foot folding rule or other measuring tool 

• PID 

• Field Data Records 

• Knife of spatula 

 
PROCEDURE 
 
Soil descriptions are made using the USCS Classifications and will include the following 
observations: 

 
• Color 

• Name 

• Gradation 

• Density 

• Moisture 

• Plasticity 

• Structure 

• geologic origin 

• USCS classification designation. 

 
A USCS key to soil descriptions and terms is included as Attachment 1. All sample descriptions 
will be recorded in a field log book and/or the Field Data Record for the media being sampled 
(see FDR Appendix).
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ATTACHMENT 1 -  KEY TO SOIL DESCRIPTIONS AND TERMS 

UNIFIED SOIL CLASSIFICATION SYSTEM TERMS DESCRIBING SOILS  

(excludes particles > 3", organics, 

debris, etc.) 

TERMS DESCRIBING 

MATERIALS 

i.e. particles > 3", 

organics, debris, etc.) 
MAJOR DIVISIONS GROUP 

SYMBOLS 

TYPICAL NAMES 

Trace:  Particles present, but < 5% Occasional:    Particles 

present, but < 10% 

Few:    5% - 10% Some:             10% to 

25% 

Little:  10% - 25% Frequent:       >25% 

COARSE-

GRAINED SOILS 

( >50% 

RETAINED on 

the No. 200 

sieve) 

GRAVELS 

( >50% of coarse 

fraction 

RETAINED on 

the No. 4 sieve) 

CLEAN 

GRAVELS 

(<5% fines) 

GW Well-graded gravels or 

gravel-sand mixtures; 

trace or no fines. 

Some:  25% - 45%     

TERMS DESCRIBING MOISTURE TERMS DESCRIBING 

STRUCTURE 
GP Poorly-graded gravels 

or gravel-sand mixtures; 

trace or no fines. 
Dry:    Absence of moisture; dusty Layer:   > 3" thick 

GRAVEL 

WITH FINES 

(>12% fines) 

GM Silty gravels or gravel-

sand-silt mixtures. 

Moist: Damp, but no visible water Seam:   1/16" to 3" thick 

Wet:    Visible/free water Parting:   < 1/16" thick 

GC Clayey gravels or 

gravel-sand-clay 

mixtures. 

CORRELATION OF STANDARD PENETRATION TEST (SPT) 

WITH RELATIVE DENSITY AND CONSISTENCY 

SANDS 

(50% or more of 

coarse fraction 

PASSES the No. 

4 sieve size) 

CLEAN 

SANDS 

(<5% fines) 

SW Well-graded sands or 

sand-gravel mixtures; 

trace or no fines. 

GRAVEL, SAND & SILT (NON-PLASTIC) 

Relative Density N-Value (blows per foot)   

SP Poorly-graded sands or 

sand-gravel mixtures; 

trace or no fines. 

Very loose  0 - 4 

Loose  5 - 10 

SAND WITH 

FINES 

(>12% fines) 

SM Silty sands or sand-

gravel-silt mixtures. 

Compact 11 - 30 

Dense  31 - 50 

SC Clayey sands or sand-

gravel-clay mixtures. 

Very Dense  > 51 

SILT (PLASTIC) & CLAY 
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ATTACHMENT 1 -  KEY TO SOIL DESCRIPTIONS AND TERMS 

FINE-GRAINED 

SOILS 

(50% or more 

PASSES the No. 

200 sieve) 

SILTS AND CLAYS 

(liquid limit <50) 

ML Inorganic silts or rock 

flour, non-plastic or very 

slightly plastic. PI <4 or 

plots below "A" line.  

Consistency  SPT N-Value  Su (psf) Field 

Guidelines 

Very Soft  0 - 2 0 - 250 Fist easily 

penetrates 

Soft  3 - 4 250 - 

500 

Thumb easily 

penetrates 

CL Inorganic lean clays. 

Low to medium 

plasticity. PI >7 and 

plots on or above "A" 

line. 

Medium Stiff 5 - 8 500 - 

1000 

Thumb 

penetrates 

with moderate 

effort. 

Firm 9 - 15 1000 - 

2000 

Indented by 

thumb with 

great effort 
OL Organic silts, clays and 

silty clays. Low to 

medium plasticity. Very Stiff  16 - 30 2000 - 

4000 

Indented by 

thumbnail 

SILTS AND CLAYS 

(liquid limit ≥50) 

MH Inorganic elastic silt. PI 

line plots on or above 

"A" line.  

Hard  >31 over 

4000  

Indented by 

thumbnail with 

difficulty 

CH Inorganic fat clay. High 

plasticity. PI line plots 

on or above "A" line.  

ROCK QUALITY DESIGNATION (RQD) 

OH Organic silts and clays. 

High plasticity. 

 RQD = sum of the lengths of intact pieces of core* >100mm 

(0.3ft.) 

HIGHLY ORGANIC SOILS Pt Peat and other highly 

organic soils. 

Decomposed vegetable 

tissue. Fibrous to 

amorphous texture. 

       length of core advance 

*Minimum NQ rock core (1.88 in. OD of core) 
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ATTACHMENT 1 -  KEY TO SOIL DESCRIPTIONS AND TERMS 

Desired Soil Observations: (in this order)   Quality Description  RQD 

Color 
   

  Very Poor  <25% 

Primary Soil Component 
 

  Poor  26% - 50% 

Secondary Soil Components 
 

  Fair  51% -  75% 

Angularity and/or shape of sand/gravel particles   Good  76% - 90% 

USCS Symbol (See ASTM D 2488 Figs 1a, 1b, & 2)   Excellent  >91% 

Density/Consistency 
  

   Desired Rock Observations: (in this order)    

Moisture 
  

  

Plasticity (as applicable) 
 

   Color (i.e. olive brown, gray, reddish brown)    

Structure 
  

   Texture (aphanitic, fine-grained, etc.)     

Geologic Origin 
  

   Lithology (igneous, sedimentary, metamorphic, etc.)   

Fill, Alluvium, Lacustrine, Glacial Till, etc.    Hardness (very hard, hard, mod. hard, etc.)     

Presence of organics (leaves, roots, rootlets, etc.) or debris (concrete, brick, wood, metal, etc.)  Weathering (fresh, very slight, slight, moderate, mod. severe, 

severe, 

  etc.) 

Presence of cobbles or boulders (based on observations of drilling)   Geologic discontinuities/jointing: 
 

  

Odor, PID data, Torvane or pocket penetrometer data, etc. -dip (horiz - 0o-5o, low angle - 5o-35o, mod. dipping - 35o-55o, 

steep - 55o-85o, 

  vertical - 85o-90o)       
Example Descriptions: 

-spacing (very close - <5 cm, close - 5-30 cm, mod.close 30-

100 cm, 

  wide - 1-3 m,  very wide >3 m) 
Olive brown, fine to medium sand, little silt, trace angular gravel, SM, medium dense, moist: FILL 

- occasional concrete and brick fragments; petroleum odor; PID = 1.4 ppm -tightness (tight, open or healed) 
 

  

Gray, CLAY, little fine sand, trace angular gravel, CL, stiff, moist, desiccated: LACUSTRINE  -infilling (grain size, color, etc.)   
 

  

Yellowish brown, fine SAND, trace silt, trace rounded gravel, poorly-graded, SP, loose, wet: 

ALLUVIUM 

 Interpreted Formation (Waterville, Ellsworth, Cape Elizabeth, 

etc.)     

 RQD and Rock Mass Description (very poor, poor, fair, etc.)   

- occasional partings of fine sand; 1-inch seam of olive brown silt at 8’ bgs; Torvane = 0.55 tsf  Recovery         

Sample Container Labeling Requirements (if retained):  Site, Boring ID, Sample Number, Sample Depth, Sample Recovery, Blow Counts, Personnel Initials. 

 

 

- END OF PROCEDURE - 
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PROCEDURE FOR PHYSICAL DESCRIPTIONS AND IDENTIFICATION OF 
PENOBSCOT SEDIMENT CHARACTERISTICS 

 

 

SCOPE AND PURPOSE 
 

The purpose of this SOP is to provide a field guide for the uniform completion of the sediment 
description section of core forms, grab forms, visual forms and sediment trap forms. The 
intended users are from a broad background of environmental investigation including, 
geologists, biologists, chemists, engineers and environmental scientists. The visual appearance 
and textural properties of sediment samples will be described using the Unified Soil 
Classification System (USCS) without the group symbol and density. When further description is 
necessary the field descriptions may be supplemented with laboratory data on grain size 
distributions and density analyses to characterize sediments, determined by an Amec Foster 
Wheeler employee who has been competency tested on ASTM D 2488-09a classification skills.   

 
TERMS  

• Wood Waste is the broad term that encompasses four principal subgroups: 
o Twigs and bark (generally 2 inches and larger) 
o Wood mulch defined as pieces ½-inch and larger in any one direction 
o Wood chips defined as pieces 1/8-inch to ½-inch and generally appear like 

chain saw cuttings and often a mix of browns and black 
o Wood fines defined as pieces smaller than 1/8-inch and generally appear like 

flat sand grain-sized particles and often black 

     Typical wood chips  



 

• New Mud- Dr. Geyer- generally a brown silt or clay (mobile) with a Munsell color of # 

YR #/#, add others  ”New mud” 
• Old Mud- Dr. Geyer – Generally a darker black silt or clay (non-mobile) with a 

Munsell color of # YR #/#, add others 

 “Old Mud” 
 

 

 

EQUIPMENT AND SUPPLIES 
 

USCS Key; 

Munsell Soil Color Charts; 

Field Data Records; 

Knife or spatula; 

PID (Optional based on site conditions). 

 



 

SEDIMENT DESCIPTION PROCEDURE 
 

Information to be documented on field data records with each sediment sample description will 
include the following observations: 
 
 
Sediment descriptions are to be written in following sequence:  

Primary Material [Abundance + color (Munsell code) + sediment texture “and” non-mineral 
observations (such as wood waste, shells, redox features, organisms, sheens] with Secondary 
Material [abundance + color (Munsell code) + sediment texture]…if pertinent continue in same 
manner for sequential Materials.   

As example:  Abundant brown (7.5YR4/4) sandy-silt and wood chips with some green (1 
Gley 5/5G) silt and shells. 
 

1.   
 

The following practices will be employed for each Material by strata: 

Describing the Abundance use the following nomenclature  

Table 1: DESCRIBING Abundance  

• Description • Criteria • Abbreviation  

• Trace  

• Some  

• Moderate  

• Occasional  

• Abundant  
 

• ~ 0--5% 

• ~ 5-20% 

• ~ 20-50% 

• ~ 50-70% 

• ~ 80-100% 
 

• TR 

• Some 

• Mod 

• Occ 

• Abnt 
 

 
 

• Primary constituent: Description of the sediment texture using USCS terminology 
(Sand, Silt, and Clay) using the bold text descriptions on the triangle below:  



 

 

Figure 1 - Credit - Google image 

 
• Stated color (primary or secondary): a one word description of the color as 

determined by the person characterizing (i.e., brown) 
• Munsell soil color: Using the Munsell soil color chart describe the soil next to the 

soil chip. User should do this in natural sun light and while not wearing 
sunglasses.  

• Secondary constituent: For heterogeneous samples describe other materials and 
strata’s in the same order.  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi7w-H83pDTAhVDQSYKHcoKCtMQjRwIBw&url=http://www.cwejournal.org/vol8no2/localized-profile-of-arsenic-concentration-in-soil-and-water-at-the-area-around-gold-mine/&psig=AFQjCNHsw8kiiza1EjM4YC2d5LxOd2Djng&ust=1491599247170727


 

Soil Redox:1  

 Some soils will have reddish streaking through it, this is a redox feature and should be 
noted. Sampler should indicate the approximate percent of the observed sample is a reduction. 
If this is a separate mineral type then it should be indicated.  

Soil redox example 

  
Execution 
The following steps are typically expected: 

1. Retrieve sediment 
2. Using a knife, spatula, spoon, or Nitrile-gloved hand remove about a golf-ball sized piece 

of the retrieved sediment.  If it is solid, break apart and observe and record its primary 
and secondary matrix abundance and color and redox features.  Record findings on 
FDR. 

3. Using a Nitrile-gloved hand, hold and feel the material to identify its texture(s).  Record 
findings on FDR 

4. Dispose of assessed material. 
5. Remove and properly dispose Nitrile gloves.  Complete sediment description on FDR.  

 
ATTACHMENT INDEX 
 
Attachment 1: ASTM D 2488-09a  
Attachment 2: Penobscot River Field Form: Grab Log 
Attachment 3: Penobscot River Field Form: Core Log 
Attachment 4: Penobscot River Field Form: Sediment Trap Form  
Attachment 5: Penobscot River Field Form: Visual Assessment  
 
 

                                                           
1 Applies to intertidal and marshes only 



 

REFERENCES 
 

ASTM International, 2009. Standard Practice for Description and Identification of Soils (Visual, 
Manual Procedure) Designation D 2488-09a. West Conshohocken, PA. 

 

ASTM International, 2013. Standard Practice for Handling, Storing, and Preparing Soft Intact 
Marine Soil Designation D 3213-13. West Conshohocken, PA. 

 

Munsell Color (Firm). (2010). Munsell soil color charts : with genuine Munsell color chips. Grand 
Rapids, MI :Munsell Color, 
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Designation: D 2488 – 09a

Standard Practice for
Description and Identification of Soils (Visual-Manual
Procedure)1

This standard is issued under the fixed designation D 2488; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope*

1.1 This practice covers procedures for the description of
soils for engineering purposes.

1.2 This practice also describes a procedure for identifying
soils, at the option of the user, based on the classification
system described in Test Method D 2487. The identification is
based on visual examination and manual tests. It must be
clearly stated in reporting an identification that it is based on
visual-manual procedures.

1.2.1 When precise classification of soils for engineering
purposes is required, the procedures prescribed in Test Method
D 2487 shall be used.

1.2.2 In this practice, the identification portion assigning a
group symbol and name is limited to soil particles smaller than
3 in. (75 mm).

1.2.3 The identification portion of this practice is limited to
naturally occurring soils (either intact or disturbed).

NOTE 1—This practice may be used as a descriptive system applied to
such materials as shale, claystone, shells, crushed rock, etc. (see Appendix
X2).

1.3 The descriptive information in this practice may be used
with other soil classification systems or for materials other than
naturally occurring soils.

1.4 The values stated in inch-pound units are to be regarded
as standard. The values given in parentheses are mathematical
conversions to SI units that are provided for information only
and are not considered standard.

1.5 This standard does not purport to address all of the
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. For specific
precautionary statements see Section 8.

1.6 This practice offers a set of instructions for performing
one or more specific operations. This document cannot replace

education or experience and should be used in conjunction
with professional judgment. Not all aspects of this practice may
be applicable in all circumstances. This ASTM standard is not
intended to represent or replace the standard of care by which
the adequacy of a given professional service must be judged,
nor should this document be applied without consideration of
a project’s many unique aspects. The word “Standard” in the
title of this document means only that the document has been
approved through the ASTM consensus process.

2. Referenced Documents

2.1 ASTM Standards:2

D 653 Terminology Relating to Soil, Rock, and Contained
Fluids

D 1452 Practice for Soil Exploration and Sampling by
Auger Borings

D 1586 Test Method for Penetration Test (SPT) and Split-
Barrel Sampling of Soils

D 1587 Practice for Thin-Walled Tube Sampling of Soils
for Geotechnical Purposes

D 2113 Practice for Rock Core Drilling and Sampling of
Rock for Site Investigation

D 2487 Practice for Classification of Soils for Engineering
Purposes (Unified Soil Classification System)

D 3740 Practice for Minimum Requirements for Agencies
Engaged in Testing and/or Inspection of Soil and Rock as
Used in Engineering Design and Construction

D 4083 Practice for Description of Frozen Soils (Visual-
Manual Procedure)

3. Terminology

3.1 Definitions—Except as listed below, all definitions are
in accordance with Terminology D 653.

NOTE 2—For particles retained on a 3-in. (75-mm) US standard sieve,
the following definitions are suggested:
Cobbles—particles of rock that will pass a 12-in. (300-mm) square
opening and be retained on a 3-in. (75-mm) sieve, and

1 This practice is under the jurisdiction of ASTM Committee D18 on Soil and
Rock and is the direct responsibility of Subcommittee D18.07 on Identification and
Classification of Soils.

Current edition approved June 15, 2009. Published July 2009. Originally
approved in 1966. Last previous edition approved in 2009 as D 2488 – 09.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.
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Boulders—particles of rock that will not pass a 12-in. (300-mm) square
opening.

3.1.1 clay—soil passing a No. 200 (75-µm) sieve that can be
made to exhibit plasticity (putty-like properties) within a range
of water contents, and that exhibits considerable strength when
air-dry. For classification, a clay is a fine-grained soil, or the
fine-grained portion of a soil, with a plasticity index equal to or
greater than 4, and the plot of plasticity index versus liquid
limit falls on or above the “A” line (see Fig. 3 of Test Method
D 2487).

3.1.2 gravel—particles of rock that will pass a 3-in. (75-
mm) sieve and be retained on a No. 4 (4.75-mm) sieve with the
following subdivisions:

coarse—passes a 3-in. (75-mm) sieve and is retained on a
3⁄4-in. (19-mm) sieve.

fine—passes a 3⁄4-in. (19-mm) sieve and is retained on a No.
4 (4.75-mm) sieve.

3.1.3 organic clay—a clay with sufficient organic content to
influence the soil properties. For classification, an organic clay
is a soil that would be classified as a clay, except that its liquid
limit value after oven drying is less than 75 % of its liquid limit
value before oven drying.

3.1.4 organic silt—a silt with sufficient organic content to
influence the soil properties. For classification, an organic silt
is a soil that would be classified as a silt except that its liquid
limit value after oven drying is less than 75 % of its liquid limit
value before oven drying.

3.1.5 peat—a soil composed primarily of vegetable tissue in
various stages of decomposition usually with an organic odor,
a dark brown to black color, a spongy consistency, and a
texture ranging from fibrous to amorphous.

3.1.6 sand—particles of rock that will pass a No. 4 (4.75-
mm) sieve and be retained on a No. 200 (75-µm) sieve with the
following subdivisions:

coarse—passes a No. 4 (4.75-mm) sieve and is retained on
a No. 10 (2.00-mm) sieve.

medium—passes a No. 10 (2.00-mm) sieve and is retained
on a No. 40 (425-µm) sieve.

fine—passes a No. 40 (425-µm) sieve and is retained on a
No. 200 (75-µm) sieve.

3.1.7 silt—soil passing a No. 200 (75-µm) sieve that is
nonplastic or very slightly plastic and that exhibits little or no
strength when air dry. For classification, a silt is a fine-grained
soil, or the fine-grained portion of a soil, with a plasticity index
less than 4, or the plot of plasticity index versus liquid limit
falls below the “A” line (see Fig. 3 of Test Method D 2487).

4. Summary of Practice

4.1 Using visual examination and simple manual tests, this
practice gives standardized criteria and procedures for describ-
ing and identifying soils.

4.2 The soil can be given an identification by assigning a
group symbol(s) and name. The flow charts, Fig. 1a and Fig. 1b
for fine-grained soils, and Fig. 2, for coarse-grained soils, can
be used to assign the appropriate group symbol(s) and name. If
the soil has properties which do not distinctly place it into a
specific group, borderline symbols may be used, see Appendix
X3.

NOTE 3—It is suggested that a distinction be made between dual
symbols and borderline symbols.

Dual Symbol—A dual symbol is two symbols separated by a hyphen,
for example, GP-GM, SW-SC, CL-ML used to indicate that the soil has
been identified as having the properties of a classification in accordance
with Test Method D 2487 where two symbols are required. Two symbols
are required when the soil has between 5 and 12 % fines or when the liquid
limit and plasticity index values plot in the CL-ML area of the plasticity
chart.
Borderline Symbol—A borderline symbol is two symbols separated by a
slash, for example, CL/CH, GM/SM, CL/ML. A borderline symbol should
be used to indicate that the soil has been identified as having properties
that do not distinctly place the soil into a specific group (see Appendix
X3).

5. Significance and Use

5.1 The descriptive information required in this practice can
be used to describe a soil to aid in the evaluation of its
significant properties for engineering use.

5.2 The descriptive information required in this practice
should be used to supplement the classification of a soil as
determined by Test Method D 2487.

5.3 This practice may be used in identifying soils using the
classification group symbols and names as prescribed in Test
Method D 2487. Since the names and symbols used in this
practice to identify the soils are the same as those used in Test
Method D 2487, it shall be clearly stated in reports and all
other appropriate documents, that the classification symbol and
name are based on visual-manual procedures.

5.4 This practice is to be used not only for identification of
soils in the field, but also in the office, laboratory, or wherever
soil samples are inspected and described.

5.5 This practice has particular value in grouping similar
soil samples so that only a minimum number of laboratory tests
need be run for positive soil classification.

NOTE 4—The ability to describe and identify soils correctly is learned
more readily under the guidance of experienced personnel, but it may also
be acquired systematically by comparing numerical laboratory test results
for typical soils of each type with their visual and manual characteristics.

5.6 When describing and identifying soil samples from a
given boring, test pit, or group of borings or pits, it is not
necessary to follow all of the procedures in this practice for
every sample. Soils which appear to be similar can be grouped
together; one sample completely described and identified with
the others referred to as similar based on performing only a few
of the descriptive and identification procedures described in
this practice.

5.7 This practice may be used in combination with Practice
D 4083 when working with frozen soils.

NOTE 5—Notwithstanding the statements on precision and bias con-
tained in this standard: The precision of this test method is dependent on
the competence of the personnel performing it and the suitability of the
equipment and facilities used. Agencies that meet the criteria of Practice
D 3740 are generally considered capable of competent and objective
testing. Users of this test method are cautioned that compliance with
Practice D 3740 does not in itself assure reliable testing. Reliable testing
depends on several factors; Practice D 3740 provides a means for
evaluating some of those factors.
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6. Apparatus

6.1 Required Apparatus:
6.1.1 Pocket Knife or Small Spatula.
6.2 Useful Auxiliary Apparatus:
6.2.1 Test Tube and Stopper (or jar with a lid).
6.2.2 Hand Lens.

7. Reagents

7.1 Purity of Water—Unless otherwise indicated, references
to water shall be understood to mean water from a city water
supply or natural source, including non-potable water.

7.2 Hydrochloric Acid—A small bottle of dilute hydrochlo-
ric acid, HCl, one part HCl (10 N) to three parts water (This
reagent is optional for use with this practice). See Section 8.

8. Safety Precautions

8.1 When preparing the dilute HCl solution of one part
concentrated hydrochloric acid (10 N) to three parts of distilled

water, slowly add acid into water following necessary safety
precautions. Handle with caution and store safely. If solution
comes into contact with the skin, rinse thoroughly with water.

8.2 Caution—Do not add water to acid.

9. Sampling

9.1 The sample shall be considered to be representative of
the stratum from which it was obtained by an appropriate,
accepted, or standard procedure.

NOTE 6—Preferably, the sampling procedure should be identified as
having been conducted in accordance with Practices D 1452, D 1587, or
D 2113, or Test Method D 1586.

9.2 The sample shall be carefully identified as to origin.

NOTE 7—Remarks as to the origin may take the form of a boring
number and sample number in conjunction with a job number, a geologic
stratum, a pedologic horizon or a location description with respect to a
permanent monument, a grid system or a station number and offset with
respect to a stated centerline and a depth or elevation.

NOTE 1—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 %.
FIG. 1a Flow Chart for Identifying Inorganic Fine-Grained Soil (50 % or more fines)

NOTE 1—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 %.

FIG. 1 b Flow Chart for Identifying Organic Fine-Grained Soil (50 % or more fines)
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9.3 For accurate description and identification, the mini-
mum amount of the specimen to be examined shall be in
accordance with the following schedule:
Maximum Particle Size,

Sieve Opening
Minimum Specimen Size,

Dry Weight

4.75 mm (No. 4) 100 g (0.25 lb)
9.5 mm (3⁄8 in.) 200 g (0.5 lb)
19.0 mm (3⁄4 in.) 1.0 kg (2.2 lb)
38.1 mm (11⁄2 in.) 8.0 kg (18 lb)
75.0 mm (3 in.) 60.0 kg (132 lb)

NOTE 8—If random isolated particles are encountered that are signifi-
cantly larger than the particles in the soil matrix, the soil matrix can be
accurately described and identified in accordance with the preceeding
schedule.

9.4 If the field sample or specimen being examined is
smaller than the minimum recommended amount, the report
shall include an appropriate remark.

10. Descriptive Information for Soils

10.1 Angularity—Describe the angularity of the sand
(coarse sizes only), gravel, cobbles, and boulders, as angular,
subangular, subrounded, or rounded in accordance with the
criteria in Table 1 and Fig. 3. A range of angularity may be
stated, such as: subrounded to rounded.

10.2 Shape—Describe the shape of the gravel, cobbles, and
boulders as flat, elongated, or flat and elongated if they meet
the criteria in Table 2 and Fig. 4. Otherwise, do not mention the
shape. Indicate the fraction of the particles that have the shape,
such as: one-third of the gravel particles are flat.

10.3 Color—Describe the color. Color is an important
property in identifying organic soils, and within a given
locality it may also be useful in identifying materials of similar
geologic origin. If the sample contains layers or patches of
varying colors, this shall be noted and all representative colors
shall be described. The color shall be described for moist
samples. If the color represents a dry condition, this shall be
stated in the report.

10.4 Odor—Describe the odor if organic or unusual. Soils
containing a significant amount of organic material usually
have a distinctive odor of decaying vegetation. This is espe-
cially apparent in fresh samples, but if the samples are dried,
the odor may often be revived by heating a moistened sample.
If the odor is unusual (petroleum product, chemical, and the
like), it shall be described.

10.5 Moisture Condition—Describe the moisture condition
as dry, moist, or wet, in accordance with the criteria in Table 3.

10.6 HCl Reaction—Describe the reaction with HCl as
none, weak, or strong, in accordance with the critera in Table

NOTE 1—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 %.
FIG. 2 Flow Chart for Identifying Coarse-Grained Soils (less than 50 % fines)

TABLE 1 Criteria for Describing Angularity of Coarse-Grained
Particles (see Fig. 3)

Description Criteria

Angular Particles have sharp edges and relatively plane sides with
unpolished surfaces

Subangular Particles are similar to angular description but have
rounded edges

Subrounded Particles have nearly plane sides but have well-rounded
corners and edges

Rounded Particles have smoothly curved sides and no edges
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4. Since calcium carbonate is a common cementing agent, a
report of its presence on the basis of the reaction with dilute
hydrochloric acid is important.

10.7 Consistency—For intact fine-grained soil, describe the
consistency as very soft, soft, firm, hard, or very hard, in
accordance with the criteria in Table 5. This observation is
inappropriate for soils with significant amounts of gravel.

10.8 Cementation—Describe the cementation of intact
coarse-grained soils as weak, moderate, or strong, in accor-
dance with the criteria in Table 6.

10.9 Structure—Describe the structure of intact soils in
accordance with the criteria in Table 7.

10.10 Range of Particle Sizes—For gravel and sand com-
ponents, describe the range of particle sizes within each
component as defined in 3.1.2 and 3.1.6. For example, about
20 % fine to coarse gravel, about 40 % fine to coarse sand.

10.11 Maximum Particle Size—Describe the maximum par-
ticle size found in the sample in accordance with the following
information:

10.11.1 Sand Size—If the maximum particle size is a sand
size, describe as fine, medium, or coarse as defined in 3.1.6.
For example: maximum particle size, medium sand.

10.11.2 Gravel Size—If the maximum particle size is a
gravel size, describe the maximum particle size as the smallest
sieve opening that the particle will pass. For example, maxi-

FIG. 3 Typical Angularity of Bulky Grains

TABLE 2 Criteria for Describing Particle Shape (see Fig. 4)

The particle shape shall be described as follows where length, width, and
thickness refer to the greatest, intermediate, and least dimensions of a particle,
respectively.

Flat Particles with width/thickness > 3
Elongated Particles with length/width > 3
Flat and elongated Particles meet criteria for both flat and elongated

FIG. 4 Criteria for Particle Shape
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mum particle size, 11⁄2 in. (will pass a 11⁄2-in. square opening
but not a 3⁄4-in. square opening).

10.11.3 Cobble or Boulder Size—If the maximum particle
size is a cobble or boulder size, describe the maximum
dimension of the largest particle. For example: maximum
dimension, 18 in. (450 mm).

10.12 Hardness—Describe the hardness of coarse sand and
larger particles as hard, or state what happens when the
particles are hit by a hammer, for example, gravel-size particles
fracture with considerable hammer blow, some gravel-size
particles crumble with hammer blow. “Hard” means particles
do not crack, fracture, or crumble under a hammer blow.

10.13 Additional comments shall be noted, such as the
presence of roots or root holes, difficulty in drilling or augering
hole, caving of trench or hole, or the presence of mica.

10.14 A local or commercial name or a geologic interpre-
tation of the soil, or both, may be added if identified as such.

10.15 A classification or identification of the soil in accor-
dance with other classification systems may be added if
identified as such.

11. Identification of Peat

11.1 A sample composed primarily of vegetable tissue in
various stages of decomposition that has a fibrous to amor-
phous texture, usually a dark brown to black color, and an
organic odor, shall be designated as a highly organic soil and
shall be identified as peat, PT, and not subjected to the
identification procedures described hereafter.

12. Preparation for Identification

12.1 The soil identification portion of this practice is based
on the portion of the soil sample that will pass a 3-in. (75-mm)
sieve. The larger than 3-in. (75-mm) particles must be re-
moved, manually, for a loose sample, or mentally, for an intact
sample before classifying the soil.

12.2 Estimate and note the percentage of cobbles and the
percentage of boulders. Performed visually, these estimates
will be on the basis of volume percentage.

NOTE 9—Since the percentages of the particle-size distribution in Test
Method D 2487 are by dry weight, and the estimates of percentages for
gravel, sand, and fines in this practice are by dry weight, it is recom-
mended that the report state that the percentages of cobbles and boulders
are by volume.

12.3 Of the fraction of the soil smaller than 3 in. (75 mm),
estimate and note the percentage, by dry weight, of the gravel,
sand, and fines (see Appendix X4 for suggested procedures).

NOTE 10—Since the particle-size components appear visually on the
basis of volume, considerable experience is required to estimate the
percentages on the basis of dry weight. Frequent comparisons with
laboratory particle-size analyses should be made.

12.3.1 The percentages shall be estimated to the closest 5 %.
The percentages of gravel, sand, and fines must add up to
100 %.

12.3.2 If one of the components is present but not in
sufficient quantity to be considered 5 % of the smaller than
3-in. (75-mm) portion, indicate its presence by the term trace,
for example, trace of fines. A trace is not to be considered in the
total of 100 % for the components.

13. Preliminary Identification

13.1 The soil is fine grained if it contains 50 % or more
fines. Follow the procedures for identifying fine-grained soils
of Section 14.

13.2 The soil is coarse grained if it contains less than 50 %
fines. Follow the procedures for identifying coarse-grained
soils of Section 15.

14. Procedure for Identifying Fine-Grained Soils

14.1 Select a representative sample of the material for
examination. Remove particles larger than the No. 40 sieve
(medium sand and larger) until a specimen equivalent to about
a handful of material is available. Use this specimen for
performing the dry strength, dilatancy, and toughness tests.

TABLE 3 Criteria for Describing Moisture Condition

Description Criteria

Dry Absence of moisture, dusty, dry to the touch
Moist Damp but no visible water
Wet Visible free water, usually soil is below water table

TABLE 4 Criteria for Describing the Reaction With HCl

Description Criteria

None No visible reaction
Weak Some reaction, with bubbles forming slowly
Strong Violent reaction, with bubbles forming immediately

TABLE 5 Criteria for Describing Consistency

Description Criteria

Very soft Thumb will penetrate soil more than 1 in. (25 mm)
Soft Thumb will penetrate soil about 1 in. (25 mm)
Firm Thumb will indent soil about 1⁄4 in. (6 mm)
Hard Thumb will not indent soil but readily indented with thumbnail
Very hard Thumbnail will not indent soil

TABLE 6 Criteria for Describing Cementation

Description Criteria

Weak Crumbles or breaks with handling or little finger pressure
Moderate Crumbles or breaks with considerable finger pressure
Strong Will not crumble or break with finger pressure

TABLE 7 Criteria for Describing Structure

Description Criteria

Stratified Alternating layers of varying material or color with layers at
least 6 mm thick; note thickness

Laminated Alternating layers of varying material or color with the
layers less than 6 mm thick; note thickness

Fissured Breaks along definite planes of fracture with little
resistance to fracturing

Slickensided Fracture planes appear polished or glossy, sometimes
striated

Blocky Cohesive soil that can be broken down into small angular
lumps which resist further breakdown

Lensed Inclusion of small pockets of different soils, such as small
lenses of sand scattered through a mass of clay; note
thickness

Homogeneous Same color and appearance throughout
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14.2 Dry Strength:
14.2.1 From the specimen, select enough material to mold

into a ball about 1 in. (25 mm) in diameter. Mold the material
until it has the consistency of putty, adding water if necessary.

14.2.2 From the molded material, make at least three test
specimens. A test specimen shall be a ball of material about 1⁄2
in. (12 mm) in diameter. Allow the test specimens to dry in air,
or sun, or by artificial means, as long as the temperature does
not exceed 60°C.

14.2.3 If the test specimen contains natural dry lumps, those
that are about 1⁄2 in. (12 mm) in diameter may be used in place
of the molded balls.

NOTE 11—The process of molding and drying usually produces higher
strengths than are found in natural dry lumps of soil.

14.2.4 Test the strength of the dry balls or lumps by
crushing between the fingers. Note the strength as none, low,
medium, high, or very high in accorance with the criteria in
Table 8. If natural dry lumps are used, do not use the results of
any of the lumps that are found to contain particles of coarse
sand.

14.2.5 The presence of high-strength water-soluble cement-
ing materials, such as calcium carbonate, may cause excep-
tionally high dry strengths. The presence of calcium carbonate
can usually be detected from the intensity of the reaction with
dilute hydrochloric acid (see 10.6).

14.3 Dilatancy:
14.3.1 From the specimen, select enough material to mold

into a ball about 1⁄2 in. (12 mm) in diameter. Mold the material,
adding water if necessary, until it has a soft, but not sticky,
consistency.

14.3.2 Smooth the soil ball in the palm of one hand with the
blade of a knife or small spatula. Shake horizontally, striking
the side of the hand vigorously against the other hand several
times. Note the reaction of water appearing on the surface of
the soil. Squeeze the sample by closing the hand or pinching
the soil between the fingers, and note the reaction as none,
slow, or rapid in accordance with the criteria in Table 9. The
reaction is the speed with which water appears while shaking,
and disappears while squeezing.

14.4 Toughness:
14.4.1 Following the completion of the dilatancy test, the

test specimen is shaped into an elongated pat and rolled by
hand on a smooth surface or between the palms into a thread
about 1⁄8 in. (3 mm) in diameter. (If the sample is too wet to roll
easily, it should be spread into a thin layer and allowed to lose

some water by evaporation.) Fold the sample threads and reroll
repeatedly until the thread crumbles at a diameter of about 1⁄8
in. The thread will crumble at a diameter of 1⁄8 in. when the soil
is near the plastic limit. Note the pressure required to roll the
thread near the plastic limit. Also, note the strength of the
thread. After the thread crumbles, the pieces should be lumped
together and kneaded until the lump crumbles. Note the
toughness of the material during kneading.

14.4.2 Describe the toughness of the thread and lump as
low, medium, or high in accordance with the criteria in Table
10.

14.5 Plasticity—On the basis of observations made during
the toughness test, describe the plasticity of the material in
accordance with the criteria given in Table 11.

14.6 Decide whether the soil is an inorganic or an organic
fine-grained soil (see 14.8). If inorganic, follow the steps given
in 14.7.

14.7 Identification of Inorganic Fine-Grained Soils:
14.7.1 Identify the soil as a lean clay, CL, if the soil has

medium to high dry strength, no or slow dilatancy, and medium
toughness and plasticity (see Table 12).

14.7.2 Identify the soil as a fat clay, CH, if the soil has high
to very high dry strength, no dilatancy, and high toughness and
plasticity (see Table 12).

14.7.3 Identify the soil as a silt, ML, if the soil has no to low
dry strength, slow to rapid dilatancy, and low toughness and
plasticity, or is nonplastic (see Table 12).

14.7.4 Identify the soil as an elastic silt, MH, if the soil has
low to medium dry strength, no to slow dilatancy, and low to
medium toughness and plasticity (see Table 12).

NOTE 12—These properties are similar to those for a lean clay.
However, the silt will dry quickly on the hand and have a smooth, silky
feel when dry. Some soils that would classify as MH in accordance with
the criteria in Test Method D 2487 are visually difficult to distinguish from
lean clays, CL. It may be necessary to perform laboratory testing for
proper identification.

14.8 Identification of Organic Fine-Grained Soils:
14.8.1 Identify the soil as an organic soil, OL/OH, if the soil

contains enough organic particles to influence the soil proper-
ties. Organic soils usually have a dark brown to black color and

TABLE 8 Criteria for Describing Dry Strength

Description Criteria

None The dry specimen crumbles into powder with mere pressure
of handling

Low The dry specimen crumbles into powder with some finger
pressure

Medium The dry specimen breaks into pieces or crumbles with
considerable finger pressure

High The dry specimen cannot be broken with finger pressure.
Specimen will break into pieces between thumb and a hard
surface

Very high The dry specimen cannot be broken between the thumb and a
hard surface

TABLE 9 Criteria for Describing Dilatancy

Description Criteria

None No visible change in the specimen
Slow Water appears slowly on the surface of the specimen during

shaking and does not disappear or disappears slowly upon
squeezing

Rapid Water appears quickly on the surface of the specimen during
shaking and disappears quickly upon squeezing

TABLE 10 Criteria for Describing Toughness

Description Criteria

Low Only slight pressure is required to roll the thread near the
plastic limit. The thread and the lump are weak and soft

Medium Medium pressure is required to roll the thread to near the
plastic limit. The thread and the lump have medium stiffness

High Considerable pressure is required to roll the thread to near the
plastic limit. The thread and the lump have very high
stiffness
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may have an organic odor. Often, organic soils will change
color, for example, black to brown, when exposed to the air.
Some organic soils will lighten in color significantly when air
dried. Organic soils normally will not have a high toughness or
plasticity. The thread for the toughness test will be spongy.

NOTE 13—In some cases, through practice and experience, it may be
possible to further identify the organic soils as organic silts or organic
clays, OL or OH. Correlations between the dilatancy, dry strength,
toughness tests, and laboratory tests can be made to identify organic soils
in certain deposits of similar materials of known geologic origin.

14.9 If the soil is estimated to have 15 to 25 % sand or
gravel, or both, the words “with sand” or “with gravel”
(whichever is more predominant) shall be added to the group
name. For example: “lean clay with sand, CL” or “silt with
gravel, ML” (see Fig. 1a and Fig. 1b). If the percentage of sand
is equal to the percentage of gravel, use “with sand.”

14.10 If the soil is estimated to have 30 % or more sand or
gravel, or both, the words “sandy” or “gravelly” shall be added
to the group name. Add the word “sandy” if there appears to be
more sand than gravel. Add the word “gravelly” if there
appears to be more gravel than sand. For example: “sandy lean
clay, CL”, “gravelly fat clay, CH”, or “sandy silt, ML” (see Fig.
1a and Fig. 1b). If the percentage of sand is equal to the percent
of gravel, use “sandy.”

15. Procedure for Identifying Coarse-Grained Soils
(Contains less than 50 % fines)

15.1 The soil is a gravel if the percentage of gravel is
estimated to be more than the percentage of sand.

15.2 The soil is a sand if the percentage of gravel is
estimated to be equal to or less than the percentage of sand.

15.3 The soil is a clean gravel or clean sand if the
percentage of fines is estimated to be 5 % or less.

15.3.1 Identify the soil as a well-graded gravel, GW, or as a
well-graded sand, SW, if it has a wide range of particle sizes
and substantial amounts of the intermediate particle sizes.

15.3.2 Identify the soil as a poorly graded gravel, GP, or as
a poorly graded sand, SP, if it consists predominantly of one
size (uniformly graded), or it has a wide range of sizes with
some intermediate sizes obviously missing (gap or skip
graded).

15.4 The soil is either a gravel with fines or a sand with fines
if the percentage of fines is estimated to be 15 % or more.

15.4.1 Identify the soil as a clayey gravel, GC, or a clayey
sand, SC, if the fines are clayey as determined by the
procedures in Section 14.

15.4.2 Identify the soil as a silty gravel, GM, or a silty sand,
SM, if the fines are silty as determined by the procedures in
Section 14.

15.5 If the soil is estimated to contain 10 % fines, give the
soil a dual identification using two group symbols.

15.5.1 The first group symbol shall correspond to a clean
gravel or sand (GW, GP, SW, SP) and the second symbol shall
correspond to a gravel or sand with fines (GC, GM, SC, SM).

15.5.2 The group name shall correspond to the first group
symbol plus the words “with clay” or “with silt” to indicate the
plasticity characteristics of the fines. For example: “well-
graded gravel with clay, GW-GC” or “poorly graded sand with
silt, SP-SM” (see Fig. 2).

15.6 If the specimen is predominantly sand or gravel but
contains an estimated 15 % or more of the other coarse-grained
constituent, the words “with gravel” or “with sand” shall be
added to the group name. For example: “poorly graded gravel
with sand, GP” or “clayey sand with gravel, SC” (see Fig. 2).

15.7 If the field sample contains any cobbles or boulders, or
both, the words “with cobbles” or “with cobbles and boulders”
shall be added to the group name. For example: “silty gravel
with cobbles, GM.”

16. Report

16.1 The report shall include the information as to origin,
and the items indicated in Table 13.

NOTE 14—Example: Clayey Gravel with Sand and Cobbles, GC—
About 50 % fine to coarse, subrounded to subangular gravel; about 30 %
fine to coarse, subrounded sand; about 20 % fines with medium plasticity,
high dry strength, no dilatancy, medium toughness; weak reaction with
HCl; original field sample had about 5 % (by volume) subrounded
cobbles, maximum dimension, 150 mm.

In-Place Conditions—Firm, homogeneous, dry, brown

Geologic Interpretation—Alluvial fan

NOTE 15—Other examples of soil descriptions and identification are
given in Appendix X1 and Appendix X2.

NOTE 16—If desired, the percentages of gravel, sand, and fines may be
stated in terms indicating a range of percentages, as follows:

Trace—Particles are present but estimated to be less than 5 %

Few—5 to 10 %

Little—15 to 25 %

Some—30 to 45 %

Mostly—50 to 100 %

16.2 If, in the soil description, the soil is identified using a
classification group symbol and name as described in Test
Method D 2487, it must be distinctly and clearly stated in log
forms, summary tables, reports, and the like, that the symbol
and name are based on visual-manual procedures.

TABLE 11 Criteria for Describing Plasticity

Description Criteria

Nonplastic A 1⁄8-in. (3-mm) thread cannot be rolled at any water content
Low The thread can barely be rolled and the lump cannot be

formed when drier than the plastic limit
Medium The thread is easy to roll and not much time is required to

reach the plastic limit. The thread cannot be rerolled after
reaching the plastic limit. The lump crumbles when drier
than the plastic limit

High It takes considerable time rolling and kneading to reach the
plastic limit. The thread can be rerolled several times after
reaching the plastic limit. The lump can be formed without
crumbling when drier than the plastic limit

TABLE 12 Identification of Inorganic Fine-Grained Soils from
Manual Tests

Soil
Symbol

Dry Strength Dilatancy
Toughness

and Plasticity

ML None to low Slow to rapid Low or thread cannot be
formed

CL Medium to high None to slow Medium
MH Low to medium None to slow Low to medium
CH High to very high None High
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17. Precision and Bias

17.1 This practice provides qualitative information only,
therefore, a precision and bias statement is not applicable.

18. Keywords

18.1 classification; clay; gravel; organic soils; sand; silt; soil
classification; soil description; visual classification

APPENDIXES

(Nonmandatory Information)

X1. EXAMPLES OF VISUAL SOIL DESCRIPTIONS

X1.1 The following examples show how the information
required in 16.1 can be reported. The information that is
included in descriptions should be based on individual circum-
stances and need.

X1.1.1 Well-Graded Gravel with Sand (GW)—About 75 %
fine to coarse, hard, subangular gravel; about 25 % fine to
coarse, hard, subangular sand; trace of fines; maximum size, 75
mm, brown, dry; no reaction with HCl.

X1.1.2 Silty Sand with Gravel (SM)—About 60 % predomi-
nantly fine sand; about 25 % silty fines with low plasticity, low
dry strength, rapid dilatancy, and low toughness; about 15 %
fine, hard, subrounded gravel, a few gravel-size particles
fractured with hammer blow; maximum size, 25 mm; no
reaction with HCl (Note—Field sample size smaller than
recommended).

In-Place Conditions—Firm, stratified and contains lenses of
silt 1 to 2 in. (25 to 50 mm) thick, moist, brown to gray;
in-place density 106 lb/ft3; in-place moisture 9 %.

X1.1.3 Organic Soil (OL/OH)—About 100 % fines with
low plasticity, slow dilatancy, low dry strength, and low
toughness; wet, dark brown, organic odor; weak reaction with
HCl.

X1.1.4 Silty Sand with Organic Fines (SM)—About 75 %
fine to coarse, hard, subangular reddish sand; about 25 %
organic and silty dark brown nonplastic fines with no dry
strength and slow dilatancy; wet; maximum size, coarse sand;
weak reaction with HCl.

X1.1.5 Poorly Graded Gravel with Silt, Sand, Cobbles and
Boulders (GP-GM)—About 75 % fine to coarse, hard, sub-
rounded to subangular gravel; about 15 % fine, hard, sub-
rounded to subangular sand; about 10 % silty nonplastic fines;
moist, brown; no reaction with HCl; original field sample had
about 5 % (by volume) hard, subrounded cobbles and a trace of
hard, subrounded boulders, with a maximum dimension of 18
in. (450 mm).

TABLE 13 Checklist for Description of Soils

1. Group name
2. Group symbol
3. Percent of cobbles or boulders, or both (by volume)
4. Percent of gravel, sand, or fines, or all three (by dry weight)
5. Particle-size range:

Gravel—fine, coarse
Sand—fine, medium, coarse

6. Particle angularity: angular, subangular, subrounded, rounded
7. Particle shape: (if appropriate) flat, elongated, flat and elongated
8. Maximum particle size or dimension
9. Hardness of coarse sand and larger particles

10. Plasticity of fines: nonplastic, low, medium, high
11. Dry strength: none, low, medium, high, very high
12. Dilatancy: none, slow, rapid
13. Toughness: low, medium, high
14. Color (in moist condition)
15. Odor (mention only if organic or unusual)
16. Moisture: dry, moist, wet
17. Reaction with HCl: none, weak, strong
For intact samples:
18. Consistency (fine-grained soils only): very soft, soft, firm, hard, very hard
19. Structure: stratified, laminated, fissured, slickensided, lensed, homo-

geneous
20. Cementation: weak, moderate, strong
21. Local name
22. Geologic interpretation
23. Additional comments: presence of roots or root holes, presence of mica,

gypsum, etc., surface coatings on coarse-grained particles, caving or
sloughing of auger hole or trench sides, difficulty in augering or excavating,
etc.
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X2. USING THE IDENTIFICATION PROCEDURE AS A DESCRIPTIVE SYSTEM FOR SHALE, CLAYSTONE,
SHELLS, SLAG, CRUSHED ROCK, AND THE LIKE

X2.1 The identification procedure may be used as a
descriptive system applied to materials that exist in-situ as
shale, claystone, sandstone, siltstone, mudstone, etc., but con-
vert to soils after field or laboratory processing (crushing,
slaking, and the like).

X2.2 Materials such as shells, crushed rock, slag, and the
like, should be identified as such. However, the procedures
used in this practice for describing the particle size and
plasticity characteristics may be used in the description of the
material. If desired, an identification using a group name and
symbol according to this practice may be assigned to aid in
describing the material.

X2.3 The group symbol(s) and group names should be
placed in quotation marks or noted with some type of distin-
guishing symbol. See examples.

X2.4 Examples of how group names and symbols can be
incororated into a descriptive system for materials that are not
naturally occurring soils are as follows:

X2.4.1 Shale Chunks—Retrieved as 2 to 4-in. (50 to 100-
mm) pieces of shale from power auger hole, dry, brown, no
reaction with HCl. After slaking in water for 24 h, material
identified as “Sandy Lean Clay (CL)”; about 60 % fines with
medium plasticity, high dry strength, no dilatancy, and medium
toughness; about 35 % fine to medium, hard sand; about 5 %
gravel-size pieces of shale.

X2.4.2 Crushed Sandstone—Product of commercial crush-
ing operation; “Poorly Graded Sand with Silt (SP-SM)”; about
90 % fine to medium sand; about 10 % nonplastic fines; dry,
reddish-brown.

X2.4.3 Broken Shells—About 60 % uniformly graded
gravel-size broken shells; about 30 % sand and sand-size shell
pieces; about 10 % nonplastic fines; “Poorly Graded Gravel
with Silt and Sand (GP-GM).”

X2.4.4 Crushed Rock—Processed from gravel and cobbles
in Pit No. 7; “Poorly Graded Gravel (GP)”; about 90 % fine,
hard, angular gravel-size particles; about 10 % coarse, hard,
angular sand-size particles; dry, tan; no reaction with HCl.

X3. SUGGESTED PROCEDURE FOR USING A BORDERLINE SYMBOL FOR SOILS WITH TWO POSSIBLE
IDENTIFICATIONS.

X3.1 Since this practice is based on estimates of particle
size distribution and plasticity characteristics, it may be diffi-
cult to clearly identify the soil as belonging to one category. To
indicate that the soil may fall into one of two possible basic
groups, a borderline symbol may be used with the two symbols
separated by a slash. For example: SC/CL or CL/CH.

X3.1.1 A borderline symbol may be used when the percent-
age of fines is estimated to be between 45 and 55 %. One
symbol should be for a coarse-grained soil with fines and the
other for a fine-grained soil. For example: GM/ML or CL/SC.

X3.1.2 A borderline symbol may be used when the percent-
age of sand and the percentage of gravel are estimated to be
about the same. For example: GP/SP, SC/GC, GM/SM. It is
practically impossible to have a soil that would have a
borderline symbol of GW/SW.

X3.1.3 A borderline symbol may be used when the soil
could be either well graded or poorly graded. For example:
GW/GP, SW/SP.

X3.1.4 A borderline symbol may be used when the soil
could either be a silt or a clay. For example: CL/ML, CH/MH,
SC/SM.

X3.1.5 A borderline symbol may be used when a fine-
grained soil has properties that indicate that it is at the
boundary between a soil of low compressibility and a soil of
high compressibility. For example: CL/CH, MH/ML.

X3.2 The order of the borderline symbols should reflect
similarity to surrounding or adjacent soils. For example: soils
in a borrow area have been identified as CH. One sample is
considered to have a borderline symbol of CL and CH. To
show similarity, the borderline symbol should be CH/CL.

X3.3 The group name for a soil with a borderline symbol
should be the group name for the first symbol, except for:

CL/CH lean to fat clay
ML/CL clayey silt
CL/ML silty clay

X3.4 The use of a borderline symbol should not be used
indiscriminately. Every effort shall be made to first place the
soil into a single group.
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X4. SUGGESTED PROCEDURES FOR ESTIMATING THE PERCENTAGES OF GRAVEL, SAND,
AND FINES IN A SOIL SAMPLE

X4.1 Jar Method—The relative percentage of coarse- and
fine-grained material may be estimated by thoroughly shaking
a mixture of soil and water in a test tube or jar, and then
allowing the mixture to settle. The coarse particles will fall to
the bottom and successively finer particles will be deposited
with increasing time; the sand sizes will fall out of suspension
in 20 to 30 s. The relative proportions can be estimated from
the relative volume of each size separate. This method should
be correlated to particle-size laboratory determinations.

X4.2 Visual Method—Mentally visualize the gravel size
particles placed in a sack (or other container) or sacks. Then,
do the same with the sand size particles and the fines. Then,
mentally compare the number of sacks to estimate the percent-
age of plus No. 4 sieve size and minus No. 4 sieve size present.

The percentages of sand and fines in the minus sieve size No.
4 material can then be estimated from the wash test (X4.3).

X4.3 Wash Test (for relative percentages of sand and
fines)—Select and moisten enough minus No. 4 sieve size
material to form a 1-in (25-mm) cube of soil. Cut the cube in
half, set one-half to the side, and place the other half in a small
dish. Wash and decant the fines out of the material in the dish
until the wash water is clear and then compare the two samples
and estimate the percentage of sand and fines. Remember that
the percentage is based on weight, not volume. However, the
volume comparison will provide a reasonable indication of
grain size percentages.

X4.3.1 While washing, it may be necessary to break down
lumps of fines with the finger to get the correct percentages.

X5. ABBREVIATED SOIL CLASSIFICATION SYMBOLS

X5.1 In some cases, because of lack of space, an abbrevi-
ated system may be useful to indicate the soil classification
symbol and name. Examples of such cases would be graphical
logs, databases, tables, etc.

X5.2 This abbreviated system is not a substitute for the full
name and descriptive information but can be used in supple-
mentary presentations when the complete description is refer-
enced.

X5.3 The abbreviated system should consist of the soil
classification symbol based on this standard with appropriate
lower case letter prefixes and suffixes as:

Prefix: Suffix:

s = sandy s = with sand
g = gravelly g = with gravel

c = with cobbles
b = with boulders

X5.4 The soil classification symbol is to be enclosed in
parenthesis. Some examples would be:

Group Symbol and Full Name Abbreviated

CL, Sandy lean clay s(CL)
SP-SM, Poorly graded sand with silt and gravel (SP-SM)g
GP, poorly graded gravel with sand, cobbles, and
boulders

(GP)scb

ML, gravelly silt with sand and cobbles g(ML)sc
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Owner: USDC, District of Maine Project No.: 3616166052 Logger:

Sub: WO:  3 - Geophysical Crew:

Tablet #: Date: Time :  Vessel:

Coordinates: Lat  Plan Volume:

Weather:  Winds:  Waters: Traffic: None Water Temp: __°F

Measured Water Depth [NAVD88]:

 

Study Depth (-NAVD88):

Recovery

 

 

  
 

  

Grab Equipment

Type of container: bucket liner bag jar other Capacity 
Y    N
Y    N
Y    N
Y    N

Photo Numbers
Debris Present

Oil-Like Present
Odor Present

Sampler Type:      Standard Ponar  

Conditions:

Long  

Sub-tidal Location?    Y        N     

Penobscot River Mercury Study - Phase III Engineering Evaluation

Correction to NAVD88 (+/- ft. from NAVD88):

Sampling Station:  

SEDIMENT GRAB LOG

Total Number of Deployments:

All Recovered Quantities are in Percent 

Number of containers:

Live Organisms present

Description

Mudline (Corrected Depth) @ NAVD88:

Comments

Sample IDDeployment



Owner: Project No.: 3616166052 Logger:

Sub: WO:  Crew:  

Tablet #: Date:  Time :  Vessel:

Coordinates: Lat Long  Plan Volume:

Deploy No.

Weather: Winds: Waters: Traffic: Water Temp:

Measured Water Depth [NAVD88]:  

  

 

Study Depth (-NAVD88):

Required Penetration Length:

Sample Interval (ft.) Sample Id # Description
Top   

 
 
 
 
  

  

  
 

  

Bottom

Core Volumes

Type of container: bucket liner bag jar other EST. Volume
Liner Type:      Soft Hard Vibracorer: 4.0" .50gal/ft

Push Corer Slambar 3.5" .33gal/ft 
Y    N
Y    N
Y    N
Y    N

Photo Numbers

Nominal core-barrel 
diameter

All Length Measurements are in Decimal Feet

Correction to NAVD88 (+/- ft. from 
NAVD88):

Core Volume Retained (gal.):

Core Penetration Length (ft.):

Recovered  Core Length (ft.):

Sample Length Retained (ft.):

Acceptable Core (80% recovery):

USDC, District of Maine

Penobscot River Mercury Study - Phase III Engineering Evaluation

Sub-tidal Location?    Y        N     

Debris Present

Mudline (Corrected Depth) @ NAVD88:

Sampling Station:

Number of containers:

Live Organisms present

Oil-Like Present
Odor Present

Comments

SEDIMENT CORE LOG



Date: Logger:

Time: Crew: Weather:

Location: Vessel: Winds:

Lat: Surface Waters:

Long: Tide: Open Waters:

10/15/2016 Station Name:

I. Description of Trap

Trap Types

(Circle) Eel pot 9X11X24

Lobster Pot 12X12X36

Burlap Sack 

Abundant: 80-100%

Occasional: 50-70%

Chip Size Scattered: 20-50%

Some: 5-20%

Trace: 0-5%

Gravel Sand  Silt

Sediment Description:

Collection Method: Photographed: Y         N

Comments: Collected: Y         N

Sediment Trap Forms 

Penobscot River Mercury Study - Phase III Engineering Evaluation

      A. Trap Method Outside Cover

Trap Size in Inches

      B. Sediment Recovered 

FF_TRAP1

Inside Cover

Other (describe below)

Uncovered 

Retrieval Date:

Particle (grain)

Base Sediment

Leaves & Grass

Shredded Mulch (1-2")

Sawdust (1/4")

Further description (if needed):

Sub-tidal Location?    Y        N 

Twigs & Bark

Samples:



Date: Logger: Tablet #:

Time: Crew: Weather:

Location: Vessel: Winds:

Lat: Surface Waters:

Long: Tide: Open Waters:

I. Surf Line

Abundant: 80-100%

Occasional: 50-70%

Chip Size Scattered: 20-50%

Some: 5-20%

Trace: 0-5%

Intermingled Wood Chip   Y         N % chip

Gravel Sand  Silt Munsel Color:

Redox:

Sediment Description:

Abundant: 80-100%

Occasional: 50-70%

Chip Size Scattered: 20-50%

Some: 5-20%

Trace: 0-5%

Intermingled Wood Chip   Y         N % chip

Gravel Sand  Silt Munsel Color:

Redox:

Sediment Description:

Collection Method: Ponar Photographed: Y         N

Comments: Collected: Y         N

II. Mud Line

      A. WC Explosed above mudline Y         N

Approx. Surface Thickness (in):

Collection Method: Photographed: Y         N

Comments: Collected: Y         N

      B. WC below mudline

Deposition band offset from surf line Y         N

Approx. Surface Thickness (in):

Collection Method: Photographed: Y         N

Comments: Collected: Y         N

VISUAL ASSESSMENT

Penobscot River Mercury Study - Phase III Engineering Evaluation

      A. Strata 1

      B. Strata 2 Twigs & Bark

Twigs & Bark

Leaves & Grass

Shredded Mulch (1-2")

Sawdust (1/4")

Particle (grain)

Base Sediment

Vegetated

Particle (grain)

Base Sediment

Leaves & Grass

Shredded Mulch (1-2")

Sawdust (1/4")

Bulkhead

Rock (cliff)

III. Edge Conditions

(Circle)

IV. Bank Conditions

(Circle)

Boulder Outcrops

Sloping Mudflats

Slumped Mudflats

Sub-tidal Location?    Y        N 



 

SOP No. S-10 
 

 
 
 
 
 
 

AMEC FOSTER WHEELER ENVIRONMENT & INFRASTRUCTURE, INC. 
STANDARD OPERATING PROCEDURE 

 

DUCK COLLECTION AND SAMPLING OF BREAST MUSCLE TISSUE AND BLOOD 

 



Standard Operating Procedure  Duck Collection and Sampling  
Amec Foster Wheeler  July 2016 
  Page 1 
 

Project No. 3616166052   
 

DUCK COLLECTION AND SAMPLING OF BREAST MUSCLE TISSUE AND BLOOD  

OBJECTIVE 
 
This standard operating procedure (SOP) sets forth the field procedures used to collect duck 
tissue and blood samples. Project personnel will possess the appropriate scientific collection 
permits and training. 
 
Pre-Collection Activities 
 
Staff assigned the responsibility of duck sample collection will be provided the following: 

 

 Work documents (data sheets, copies of permits) 

 Target species information 

 Blood and tissue sampling equipment 

 Collection and processing procedures 

 Special instructions (if any) 

 
Sample Collection Procedures 
 
The general procedures to be followed when sampling ducks are outlined below. 
 
Materials 
 
The following collection equipment and materials will be available, as appropriate: 
 

 Health and safety equipment (as required by the health and safety plan) 

 Identification Guide to North American Birds: Part I (Pyle 1997) 

 The Tabular Pyle (Sakai and Ralph 2007) 

 Wing ruler 

 Tail ruler 

 Leg gauge 

 Weighing scale(s) 

 Weighing bags 

 Clean holding bags 

 Net guns 

 Wire traps (and bait) 

 Alcohol wipes 

 Antiseptic ointment 

 Nitrile gloves 

 Vacutainer tubes (royal blue) with EDTA  

 25-gauge needle syringes 

 Sharps container 
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 Powdered styptic for clotting minor cuts or abrasions 

 Scalpels with spare blades 

 Tweezers 

 Scissors 

 Pens/Pencils/Sharpies 

 Field Notebook 

 Digital Camera 

 Handheld GPS 

 Ziploc bags 

 Sample coolers (with ice)  

 
Field Notes 
 
Field notes will be recorded during sampling activities, and at a minimum, will include the 
following information: 
 

 Names of field crew and additional personnel present on site 
 General weather conditions 
 Date, time, and location, including a general description and GPS coordinates 
 Capture technique 
 Sampling duration 
 General observations  
 Representative photographs 
 Banding information (if applicable) and sample identification from blood and tissue 

collection 

Blood and Tissue Collection Form 
Blood and tissue collection forms must be filled out completely and include the following 
information: 
 

 4-Digit Alpha Species Code 
 Sample identification number 
 Month/Day/Year 
 Location 
 Time (24-Hour) 
 Weight 
 Number of vacutainer tubes 
 Number of tissue samples 
 Sampler initials 

 
Field Forms 
 
Field forms may include the electronic field data record and chain of custody forms. Forms will 
be filled out completely and include the below listed information. 
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Field Data Record 
 Collector’s initials and method of collection 
 Date, time, and location 
 Number and type of individual samples 
 Coordinates 
 Photo numbers (if taken) 
 Notes 

Chain of Custody 
 Project name and number 
 Date and time (24-hour) 
 Sample identification numbers 
 Analytical method requested 
 Signature of recording personnel 

Sample Capture Procedures 
 
Wire Traps.  Wire traps can be an effective collection procedure for trapping multiple ducks at a 
time. Trapping should be conducted following the hunting season closure. Collection sites 
should be baited to accustom the ducks to finding food at the site. Toward the end of the baiting 
period open wire traps should be constructed on the bait site, allowing free access into and out 
of the baited trap. After ducks begin to willingly enter the open traps to eat the bait, the traps 
should be rebaited and set. To set, the traps should be closed, leaving only narrow access 
chutes which allowed the ducks to enter, but not exit the trap. 
 
Net Gun.  A pneumatic net gun is a suitable capture technique for short-duration handling, 
generally less than 10 minutes, which enables rapid capture and release of target duck. Net 
guns should only be used to capture a single duck at a time, as attempts to capture two or 
more ducks within a single net are likely to result in injury, or possibly death. At least two 
capture guns with loaded nets, or a gun with detachable barrel and multiple nets, should be 
available to the gunner for each capture. This provides a back-up that can be used to reduce 
chase duration if the first net missed the target duck or to re-net a duck if the first net did not 
provide adequate restraint. Pursuit and capture must occur on smooth, open terrain with good 
footing. Final, close pursuit for the purpose of netting a duck should be kept short (less than 1 
min of strenuous flying), and must always be terminated when the target duck show signs of 
fatigue. Ducks must be handled and released as quickly as possible following capture. 
Attempts to capture two ducks with separate nets prior to handling and sampling must not be 
done unless there is an additional handler present to attend to the first captured duck while the 
net gunner and second handler pursue a second duck. Where multiple individuals are to be 
captured from the same flock or group, the capture crew must avoid causing fatigue and stress 
in non-target ducks. 
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Sample Collecting Procedures 

Blood Collection. Blood should be collected from the inner brachial artery at the base of the 
wing, or from the femoral vein in the leg, using a 25 gauge needle syringe. However, the leg 
veins are typically not as good for drawing blood, and it is recommended that draws are 
attempted from both wings prior to attempting to draw from a leg. Blood should be collected into 
a trace element vacutainer (royal blue) containing EDTA to prevent clotting.  
 
Wear nitrile gloves during blood collection. To collect blood from the brachial artery on the inside 
of either wing, have one person hold the bird on its back on a flat work surface. Spread one 
wing out and pluck the feathers from the inside of the “elbow” and wipe the area with alcohol 
until the darker brachial artery going over the wing bone is visible.  
 
Remove the cap and sleeve of the syringe, and twist and remove the needle cover. As the 
needle is threaded on the syringe, twist the needle cover clockwise so it is tightening the needle 
while removing the cover. Pull out the plunger of the syringe about ½” and push it back in, this 
breaks the seal and makes it easier to pull gently on the plunger when drawing blood. 
 
Use both hands on the syringe when collecting blood. One hand steadies the syringe and the 
other controls the plunger on the syringe. The needle should enter at a very slight angle (almost 
parallel) to the artery. Do not go all the way through artery as it is more difficult to find the center 
when the needle is pulled back through the artery. Once the needle is inserted into the skin, pull 
back very slightly on the plunger so that when the needle enters the artery, blood will 
immediately enter the syringe. Once good flow of blood is started, freeze needle movement, as 
any movement may remove the needle from the artery. Gradually pull back on the syringe 
plunger; do not pull back hard on the syringe plunger as the resulting suction may collapse the 
artery. The target collection is 1.5 cc (1.5 ml) of blood. Sometimes good blood flow is difficult 
and the needle must be removed to try the other wing.  
 
Once sufficient blood is obtained, remove the needle, press briefly on the puncture spot and 
release the bird. Only rarely does the bird bleed enough to notice it on the feathers after its 
release. Transfer the blood from the syringe to a vacutainer tube (royal blue with EDTA). As the 
tubes have a slight vacuum, stick the needle into the tube and the blood will be sucked out of 
the syringe and into the tube. The 1.5 ml of blood should be gently mixed, appropriately labeled, 
and placed on ice for transport to the lab. Make sure that needles are disposed of in a sharps 
container. 
 
Tissue Collection.  Tissue collection from “taken” ducks may be conducted in the field or whole 
ducks may be shipped on ice to the laboratory. Both breasts are to be collected from each duck. 
Wear nitrile gloves during tissue collection. Insert a clean scalpel or a knife to make a midline 
incision through the skin of the breast (Figure 1A). Take care not to penetrate the body cavity, 
particularly in the abdominal region. Continue the skin incision to the vent and to the base of the 
neck, and reflect the skin away from the neck, breast, and abdominal areas (Figure 1B). Use the 
thumb and the first finger of each hand to reflect the skin, it is easiest to place the thumb and 
the first finger of each hand along the incision line in the breast area and then push and gently 
pull the skin to the side. When an opening in the skin has been established, work towards the 
bill and then the vent. 
 
Make a shallow transverse incision just below the breast muscles and sternum (Figure 1C). 
Insert the thumb of one gloved hand into the incision along the midpoint of the sternum and 
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apply a slight pressure upwards, then with a scissors in the other gloved hand, carefully cut 
through the ribs extending the cut on each side of the breast through the area of the wishbone 
(Figure aD). Gently separate the breastplate from the carcass, and use a scissors or a scalpel 
to sever any remaining connections (Figure 1E). The breastplate may be shipped to the 
laboratory for final processing, or the breasts may be removed by hand manually or with a 
scalpel in the field. Tissue should be double-bagged in Ziploc bags, labeled, and shipped on ice 
to the laboratory under the appropriate chain of custody procedures. 

 
 

 

 

 

 

 

 

 

Figure 1. Duck Breast Tissue Removal 
 

 

 

 

 

 

 

- END OF PROCEDURE - 
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Decontamination Procedures 

 

PURPOSE 

 

This Standard Operating Procedure (SOP) describes the methods to be used for the 
decontamination of all field equipment and sample processing equipment which becomes 
potentially contaminated during sampling tasks.  The equipment may include coring devices, 
dredgers, hand-augers, biota collection devices, trowels, shovels, or any other type of 
equipment used during field activities. 

 
Decontamination is performed as a quality assurance measure and a safety precaution. It 
prevents cross- contamination between samples and also helps to maintain a clean working 
environment for the safety of field personnel. 

 
Decontamination is mainly achieved by rinsing with liquids which include: tap-water (potable 
water), Formula 409 cleaner solution (50 % Formula and 50% potable water), and deionized 
(DI) water. Equipment will be allowed to air dry after being cleaned or may be wiped dry 
paper towels if immediate re-use is needed. The frequency of equipment use dictates that 
most decontamination be accomplished at each sampling site, between collection points. 
 
This same decontamination procedure will be used for sediment, soil, biota, or any other 
sampling where non-dedicated equipment is being used and the potential for cross 
contamination exists.  
 

 

RESPONSIBILITIES 

 

It is the primary responsibility of the project Field Operations Leader and field samplers to 
assure that the proper decontamination procedures are followed and that all waste materials 
produced by decontamination are properly stored and disposed of. 

 
It is the responsibility of the project safety officer to draft and enforce safety measures which 
provide the best protection for all persons involved directly with sampling and/or 
decontamination. 

 
It is the responsibility of any subcontractors to follow the proper designated decontamination 
procedures that are stated in their contracts and outlined in the Project Health and Safety 
Plan. 
 
It is the responsibility of all personnel involved with sample collection or decontamination to 
maintain a clean working environment and to ensure that any contaminants are not 
negligently introduced to the environment. 

 

EQUIPMENT AND MATERIALS 

 

• Squeeze bottles or stainless steel sprayers– labeled squeeze bottles for dispensing 
decontamination fluids used in the rinsing process. 

• Paper Towels - used for drying equipment after final rinse. 
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• Cleaning containers – plastic or stainless steel buckets to place equipment in during the 
decontamination procedure 

• Cleaning Liquids – potable water, DI water, and Formula 409 cleaner solution 

• Cleaning Brushes – to be used in conjunction with decontamination fluids to facilitate 
removal of stuck on sample media. 

• Gloves - for personal protection and to prevent cross-contamination of samples. May be 
plastic or latex, disposable, powderless. 

• Field Clothing and Personal Protective Equipment - as specified in the Health and Safety 
Plan. 

• Trash bags - used to dispose of gloves and any other non-hazardous waste generated 
during sampling. 

 

 

PROCEDURE 

 

All non-dedicated equipment that comes in contact with the media that is sampled should be 
included in the decontamination process. Dedicated equipment does not require 
decontamination.  Include equipment that is used for sample processing (e.g., stainless steel 
bowls and spoons) as well as equipment used for sample collection.   
 
Sample collection equipment should be decontaminated between sampling locations.  Sample 
processing equipment should be decontaminated between samples. 
 

The standard procedures listed in the following section can be considered the procedure for full 
field decontamination.  If different or more elaborate procedures are required for a specific task, 
they will be spelled out in the Field Sampling Plan (FSP). Such variations in decontamination 
may include following all, just part, or an expanded scope of the decontamination procedure 
stated herein.  Any variation in the decontamination procedure should be documented in the log 
book and or, electronic field data record. 
 

• Remove any solid particles (soil or sediment) from the equipment or material by brushing 
and then rinsing with clean water. This can be accomplished with a squeeze bottle and 
brush, or the equipment can be soaked in a bucket of potable water and bushed in 
place.  This initial step is performed to remove gross contamination.  Repeat the 
procedure until visibly free of gross contamination 

 

• Rinse with potable water. 
 

• Rinse with Formula 409 cleaner solution (50 % Formula and 50% potable water). This 
can be accomplished with a squeeze bottle and brush, or the equipment can be soaked 
and scrubbed in a bucket with solution. 

 

• Thorough DI water rinse. 
 

• Air dry or if needed for re use, dry with paper towels. 
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• If sampling equipment is not to be used immediately at another location, wrap the 
equipment in aluminum foil or place in a clean plastic bag and store in a clean safe 
place. 

 

• If rinsate equipment blanks are specified in the FSP, collect rinsate by pouring DI water 
over sampling equipment and into sample containers. 

 
 

 

REFERENCES 

 

U.S. Environmental Protection Agency (USEPA), January, 1986. "Decontamination Techniques 
for Mobile Response Equipment Used at Waste Sites (State-of-the-Art Survey)." EPA/600/52-
85/105. 
 

 
 
 

- END OF PROCEDURE - 
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SAMPLE CHAIN OF CUSTODY PROCEDURE 
 

INTRODUCTION 
 

This SOP describes chain of custody procedures to be followed whenever collecting 
environmental samples.  
 
CROSS-REFERENCES 
 

• ASTM D4840-95: Guide for Sampling Chain-of-Custody Procedures 

• U.S. EPA Region 4 “Environmental Investigations Standard Operating Procedures and 
Quality Assurance Manual,” May 1996 Including 1997 Revisions 

• Site-specific Health and Safety Plan 
 

MATERIALS 
 

DOCUMENTATION 

 

• Work Plan 

• Field Data Records (FDR) 

• Chain-of-custody forms 

• Sample labels 

• Field logbook 

• Permanent marker 

• Lab contact information 

• Chain-of-Custody Form 
 

PREPARATION 
 

Review Work Plan/Work Order to identify samples to be collected, analyses to be performed, 
laboratory performing the analyses, and any other project specific-objectives of the sampling 
program.  Review sample collection SOPs for media being sampled. 

 

SAMPLE LABELING 
 

Enter in the log book and label each sample container with the following information: a) Project 
number b) Date and time of collection c) Sample location d) Sample number e) Analysis to be 
performed f) Sampler's initials g) Preservative If using field sample tracking system labels will be 
generated and printed by the field sample coordinator. 
 

CHAIN OF CUSTODY 
 

Definition 
 

EPA provides the following definition of chain-of-custody: 
 
“A sample is considered to be in your custody if any of the following criteria are met: 

 

• The sample is in your possession or is in your view after being in your possession; 
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• The sample was in your possession and then locked up or sealed to prevent tampering; or 

• You have placed the sample in a secured area.” 
 

Purpose 
 

"The chain-of-custody form is functionally similar to a packing slip that accompanies a shipment 
of goods.  The chain-of-custody form includes a chain-of-custody record located at the bottom of 
the form. The form is used as physical evidence of sample custody. EPA guidelines specify that 
official custody of samples must be maintained and documented from the time of collection until 
the time the samples are introduced as evidence in the event of litigation. The sampler is 
responsible for the care and custody of the sample until sample shipment." 

 

Documentation 
 

After samples are collected and labeled, fill out the chain-of-custody form. Examples of computer 
generated COC forms and hand written laboratory COC forms that may be used are presented 
in Attachment A of this SOP. The sampler becomes the initial sample custodian. 
 

Chain-of-custody forms must be completed for every shipment of samples to an analytical 
laboratory. 
 

Use indelible ink only, no pencil (a ball point pen is best). Make corrections by drawing a line 
through and initialing and dating the error, then enter the correct information.  Erasures are not 
allowed. 
 

A separate chain-of-custody form must accompany each cooler for each shipment. Place the 
original COC form in a zipper-type plastic bag in the cooler with the samples. The chain-of-
custody forms must address all samples in that sample shipment. If multiple coolers are shipped 
a copy of the COC should accompany each cooler. This practice maintains the chain-of-custody 
for all samples in case of mis-shipment. 
 

Transfer of Custody  
 
When transferring the possession of samples, the individuals relinquishing and receiving custody 
will sign, date, and note the time on the record. Persons receiving the custody of a sample 
group are responsible for confirming the accuracy of the COC with regard to the number and 
type of sample containers for which they are accepting responsibility. 
 

 

When samples are to be shipped to an analytical facility by commercial delivery service, the 
samples will be relinquished to the courier in sealed containers, and, if practicable, the shipment 
number will be noted on the COC form. When samples are transferred by commercial delivery 
service, a copy of the shipping documentation will serve as the COC record for the delivery 
service's role in the chain of custody. 
 

The sample custodian relinquishing custody to a facility or agency will request the signature of a 
representative of the appropriate party acknowledging receipt of the samples. If a representative 
is unavailable or refuses to sign, this will be noted in the "Received by" space on the COC.  
When appropriate, the custody record will contain a statement that the samples were delivered 
to the designated location at the designated time. 
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Attachment A 
Examples Of Chain Of Custody And Hand Written Laboratory Chain Of Custody Forms 

 

 

 

 

 
- END OF PROCEDURE - 
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SAMPLE PACKAGING AND SHIPMENT 
 

SCOPE AND APPLICATION 
 

This Standard Operating Procedure (SOP) establishes methodologies for shipping samples 
collected during environmental field investigation/remediation activities. This SOP applies to all 
environmental samples including drinking water, groundwater, surface water samples, soil, and 
sediment samples, and treatment plant samples. 
 

DEFINITIONS 
 

Shipper’s Declaration – A paper document describing the contents of a shipment. 
 

HEALTH AND SAFETY WARNINGS 
 

Shippers of dangerous goods should take all precautions to eliminate any hazards associated 
with the goods being shipped. The shipper should consult the most-recent version of the 
International Air Transportation Association (IATA) regulations regarding shipment of dangerous 
goods. 
 

PERSONNEL QUALIFICATIONS 
 

Any person designated as a shipper of dangerous goods shall be trained in the U.S. Department 
of Transportation Hazardous Materials Regulations, which must be renewed every two years. 
Shipment of environmental samples does not require specialized training; however, a familiarity 
with the regulations and the materials being shipped is considered beneficial. 
 

EQUIPMENT AND SUPPLIES 
 

Consult the most-recent version of the IATA regulations for a listing of proper shipping materials. 

• Cooler -Samples -Labels -Ink pen 

• Packing materials (bubble wrap) to prevent breakage, absorb leakage, and insulate 
samples. 

• Polyethylene zip-type baggies large enough to contain the largest sample bottles. 

• Custody seals if shipped through Federal Express (FEDEX) or similar shipping vendor. 

• Large plastic trash bag to act as containment for the packing materials. 
 

PROCEDURES 
 

1. Be certain that all containers are sufficiently tight, preserved, and labeled correctly. 
Sediment samples should be allowed to settle for a minimum of 2 hrs prior to shipping to 
the laboratory. The sample manger should look closely at all sediment samples to see if a 
clear water layer forms above the sediment.  Any water layer should be decanted from the 
sample jar prior to shipping to the laboratory. 

2. Clean the exterior of each sample container such that no gross contamination remains. 

3. Complete the Chain of Custody (COC) as described SOP S-19.  When the COC form is 
completed, verify that bottle labels, analytical fractions, and bottle numbers match what is 
written on the COC form. 
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4. Wrap sample containers in bubble wrap. Zip-type plastic baggies may be used as 
additional containment. 

5. Line the cooler with the trash bag and add a layer of packing material. If the cooler has a 
drain, close and seal to prevent leakage of water from melting ice. 

6. Place sample containers into the cooler, and pack them sufficiently to prevent them from 
shifting during shipment. 

7. Place ice-filled zip-type bags on samples such that all samples are contacted by the ice. 
Place sufficient ice to retain the sample temperature between 2 and 6 degrees C. Place a 
temperature blank in with the samples. 

8. Fill the remaining space in the cooler with packing material and close and secure the top 
of the trash bag. 

9. On the chain of custody, sign in the relinquished by box and add in the subsequent 
received by box the name of the courier/carrier and the air bill No. (if applicable). 

10. Place the COC into a plastic bag and tape it to the inside top of the cooler. 

11. Close the cooler and tape the cooler shut with strapping tape or similar high-strength 
shipping tape. 

12. If more than one cooler is being shipped under the same COC, copies of the COC should 
be placed into each additional cooler in the same manner as the original COC. 

13. If shipped through FEDEX or other shipping vendor, apply custody seals to the cooler 
such that the seals must be broken in order to open the cooler. 

14. Apply “UP Arrows” in the appropriate direction on at least opposing sides of the cooler 
exterior,or indicate on top “this side up”. 

15. Add the appropriate shipping address labels to the cooler along with a return address to 
the cooler.  If more than one cooler is being shipped, add “one of ” to the label so that 
the recipient is aware that more than one cooler should be received. 

 
DATA AND RECORDS MANAGEMENT 
 

A copy of the COC shall be retained by the shipper until the completed laboratory data package is 
received.  In addition, a copy of the air bill shall also be retained for validation/custody purposes 
and also for payment. 
 

REFERENCES 
 

AMEC Environment and Infrastructure, Inc. Standard Operating Procedure for Chain of Custody 
S-9 Code of Federal Regulations 40 CFR Part 261.4(d) Samples. Dangerous Goods Regulations, 
IATA, Most-Current Version. 
 

-END OF PROCEDURE - 
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STANDARD OPERATING PROCEDURE 

 

SEDIMENT PROCESSING – EXTRUSION & SAMPLING 
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DEFINITIONS 

 

FDR Field Daily Record 
 
FOL  Field Operation Lead 
 
FSP Field Sampling Plan 
 
HASP Health and Safety Plan 
 
PM Project Manager 
 
PPE Personal Protective Equipment  
 
QAPP Quality Assurance Project Plan 
 
SOP Standard Operating Procedure 
 

Wood Wood Environment & Infrastructure Solutions, Inc. 
(formerly Amec Foster Wheeler) 
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SEDIMENT PROCESSING – EXTRUSION & SAMPLING 

 

PURPOSE 

 

The purpose of this Standard Operating Procedure (SOP) is to provide a standardized method 
for processing a collected sediment core using incremental and mass extrusion. This SOP may 
be used by employees of Wood, or its subcontractors supporting the Penobscot River Estuary 
Project.  Deviations from the procedures outlined in this document are to approved by the 
Project Manager (PM), Technical Lead, or Field Operation Lead prior to initiation of the 
sampling activity. 
 
This SOP is a companion document to SOP-6, which outlines the sediment collection. 
 
The methodologies and general procedures discussed in this SOP are applicable to the 
processing of collected sediment cores by extrusion methods in the field.  

 
Analysis of sediment may be biological, chemical, or physical in nature and may be used to 
determine the following: 
 

• toxicity 

• biological availability and effects of contaminants 

• benthic biota 

• extent and magnitude of contamination 

• contaminant migration pathway and potential source 

• fate of contaminants 

• physical characteristics 

 

 

RESPONSIBILITIES 

 

Project Manager – responsible for work execution in accordance with scope of work, budget, 

and corporate policies and procedures. 
 

Technical Lead – designated personnel with the requisite knowledge, skills, and abilities to 

develop scope, provide instruction, and resolve field conditions encountered to achieve the task 
objectives.  

 
Field Operation Leader - may be a Wood employee or contractor who is responsible for 

overseeing the sediment sampling activities. The FOL is also responsible for checking work 

performed and verifying that the work satisfies the specific tasks outlined by this SOP and the 
Field Sampling Plan (FSP).  It is the responsibility of the FOL to communicate with the field 

personnel regarding specific collection objectives and anticipated situations that require 
deviation from the FSP.  It is also the responsibility of the FOL to communicate the need for 

any deviations from the Field Sampling Plan with the appropriate personnel (Project Manager 

or Technical Leader). 
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Field Crew Member / Field Personnel - performing sediment sampling are responsible for 
adhering to the applicable tasks outlined in this procedure while collecting samples. 
 

 

EQUIPMENT 

 

The following list of equipment shall be maintained by the field personnel and equipped on the 
vessel or in the field while performing sample processing.   
 

• Aluminum foil – cover decontaminated equipment or used to lay sampling equipment or 
sample upon as a clean surface (as a separation barrier) 

• Brush – for clearing debris and contamination from sampling equipment prior to 
decontamination.  Also, for scrubbing sampling equipment in decontamination detergent 
prior to rinse. 

• Bucket – 2 to 5-gallon bucket, minimum of two, one for mixing decontamination 
detergent, one for rinse water for equipment decontamination. 

• Camera device – for photographic documentation of each core or grab collected. Device 
should be a standalone camera, not a tablet, phone or other device. 

• Collection containers - glass or plastic jars or bottles, commonly supplied by the 
analytical laboratory, with lids.   

• Clear Packing Tape – for placing over the sample label on sampling containers once the 
label has been completed filled out.  This will prevent label degradation from field 
conditions. 

• Decontamination Detergent – Alconox or equivalent detergent to perform equipment 
decontamination.  

• FDR – Enough copies of the FDR paperwork to fill out in the field at each sampling 
location that is planned to be visited during the workday.  Ensure enough copies are 
provided each day in case multiple are needed at a given sampling location. 

• Field Clothing and Personal Protective Equipment (PPE) - as specified in the HASP. 

• Field notebook - a bound book used to record progress of sampling effort and record any 
problems and field observations during sampling.  Alternatively, an electronic tablet 
device with pre-loaded forms for electronic data entry may be used. 

• Gloves - for personal protection and to prevent cross-contamination of samples. May be 
nitrile or latex, disposable, powderless. 

• Tablet - to store necessary forms used to record and track samples collected at the site. 
iPads, or equivalent, will contain the necessary field forms and maps for field personnel 
reference.  

• Mass Extraction Tool – used for pushing sediment out of the liner into a tray for 
processing. 

• Permanent marking pen - used to mark sample jars/lids, coring tubes, and for 
documentation of field logbooks and data sheets. 

• Plastic tray – tray or gutter section for placing mass extruded core for processing 
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• Ruler – wooden preferred 

• Sample Extruder – Device used to extrude sample from liner. 

• Sample Labels –sample labels to affix to collection containers for each sampling location 
to be visited during the workday, as appropriate pre-printed. 

• Stainless steel bowls or bucket - used for compositing samples; sized appropriate for 
sample volume capacity. 

• Stainless steel lab spoon - or equivalent. Used for homogenizing sediment samples.  

• Trash bags - used to dispose of gloves and any other non-hazardous waste generated 
during sampling. 

• White Board – used for documentation project name, project number, sampling station, 
core ID, date and time sampled while photo documenting sampling efforts. Place behind 
or under a core when taking photograph. 

 
TERMINOLOGY 

 

• Sampling Station or Location 

• Sediment Collection – retrieval of bulk sediment 

• Sediment Sample – aliquot of the bulk sediment to be subjected to laboratory analyses 

• Deployment – individual use of sampling device to recover sediment 

• Penetration – depth of the sampling device beneath the mudline 

• Recovered Sediment – sediment removed and contained within sampling device 

• Percent Recovery – amount of recovered sediment divided by penetration or capacity of 

sampling device 

• Interval – a measured amount or increment, often measured where zero is surface of 

recovered sediment within the sampling device  

• Strata – a layer of physically-similar material such as a 3-inch gravel layer or 2 foot sand 

layer 

• Homogenization – blending of the recovered sediment often performed by designated 

interval 

• Composing – combining homogenized recovered sediment often performed to add like 

strata or like intervals from multiple deployments (or across multiple stations) to achieve 

laboratory-required sample volume or mass 
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METHOD SUMMARY 

 
Sediment cores can be processed using several different methodologies. Incremental extrusion 
or mass extrusion of a sediment core are commonly used methods allowing for discrete 
sampling of specified intervals. The extrusion method allows for a single increment of sediment 
to be removed from the liner at a time. Once extruded, the interval is placed in a clean bowl, 
homogenized and aliquot placed into the analytical laboratory-specified sample container. The 
mass extrusion method involves removing an entire sediment core from the liner into a tray, and 
incrementally processing the core by removing a defined interval from the tray into clean bowl, 
homogenizing, and an aliquot placed into the analytical laboratory-specified sample container. 
Each of the processes are repeated until the required laboratory samples have been collected.  
 
Procedures on how to complete each method are detailed in the following sections. 
 
SAMPLE PROCESSING - EXTRUSION 

 
Before processing a sample by either incremental or mass extrusion, the following procedures 
shall be performed:  
 
 

1. Processing equipment shall be decontaminated prior to use. If the sampling station is the 
first to be visited that day, decontamination of equipment shall be performed before use. 
At the completion of sample collection at a given station, the equipment shall be 
decontaminated prior to moving to the next sampling location so as to not track 
contaminated materials or equipment to the next location.  Decontamination shall be 
performed in accordance with SOP S-17.  

 

2. Personnel performing the processing shall review the FDR completed for the collection.  
If the processing is not performed sequential to the collection, the FDR will be annotated 
to indicate the date, time, location, and crew members for the processing. 

 

3. The individual FDR for the recovered sediment deployment to be processed will be 
supplemented with completion of the logging and incremental sampling. The FDR serves 
to record station information, conditions, deployment sequence, work conditions and 
crew, collection details, recovered sediment characteristics, and incremental sample 
identification and handling.   

 

4. The processing crew will confirm that the top and bottom of the liner to be processed are 
known.  If there is uncertainty as to the location of the mudline within the liner, the liner 
will not be processed. 

 

5. When handling the recovered sediment and its incremental samples, a new pair of nitrile 
gloves shall be donned.   
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Incremental Extrusion 

 

There are several types of coring devices that facilitate incremental extrusion.  There are 
nuances specific to each device as the extrusion apparatus is commonly customized to the 
coring device.  Field crews will review the manufacturer instruction manual prior to device use 
and tailor the means and methods outlined in this SOP to the device obtained.  It is 
recommended that the processing crew perform one or two “practice cores” after reviewing the 
manufacturer instructions prior to performing incremental extrusion on a station-specific 
collected core. 
 
The incremental extruder is a sample processing device that allows for the removal of a discrete 
interval of sediment from a liner in centimeter lengths. When the core is collected, a 
plug/stopper or extruding plug is inserted into the bottom of the core liner. This plug allows for 
the sample to be pressed out of the liner without impacting the sediment.  
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Prior to leaving the field station, ensure all required parts of the incremental extruder are 
properly functioning and the equipment is ready for use per the following:  
 

1. Inspect extruder disks to ensure rubber seals are in good condition. If damage is noted, 
replace plug/puck or rubber seal. 

 
2. Inspect threaded rod for any wear or damage. Ensure the threaded plugs/puck will 

properly thread onto the rod.  
 

3. Ensure a sufficient quantity of plastic spacers are equipped for the proposed sampling. 
 
The following steps shall be followed when using the incremental extruder to interval a core:  
 

1.  Mount the core barrel atop the barrel stabilizer disk.  
 

2. Adjust the threaded disk on the threaded rod such that the gap between the threaded 
disk and barrel stabilizer disk can be filled with the plastic spacers.  Adjust this gap to be 
equal to the total thickness of sample that will be aliquoted (i.e., 6 inches or 15 cm).  

 

3. Place the core extruder funnel on the top of the liner section.  
 

4. Remove the plastic spacers that coincide with the thickness of the sediment interval to 
be aliquoted (i.e., for a 0.0-0.1ft interval (2cm) remove 2 plastic spacers).  

 

5. Push the liner tube down so that the bottom of the tube rests on the next in-place plastic 
spacer. This will push the sediment out of the liner and onto the extruder funnel.  

 

6. Scrape the displaced sediment in the extruding funnel into a stainless-steel bowl, or 
cleaned equivalent (e.g, ziplock bag). Classify the material as it is placed into the bowl 
and record on the FDR specific to the interval. 

 

7. Photograph the extruded interval.  Include the white board within the photo view where 
the white board has clearly written the station identification, core deployment, interval 
extruded, and date and time. 

 

8. Homogenize the extruded interval in the bowl by manually mixing 50 strokes or greater if 
additional blending is necessary.  If encountered, remove pieces of gravel or wood 
greater than 1 inch in any one direction and record the type and dimensions of removed 
material on the FDR specific to the interval extruded. 

 

9. Aliquot sufficient volume/mass to support the laboratory analyses, commonly outlined in 
the Field Sampling Plan or instructions from the laboratory, and place into the sample 
container. 

 

10. Label the sample container by fully completing labels and place clear tape over the 
sample label for protection.  Write the sample ID on the lid of the sample container. 
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11. Place sample container in cooler or equivalent to maintain analytical requirements for 
sample preservation commonly outlined in the Field Sampling Plan or instructions from 
the laboratory.  

 

12. Remove the extruding funnel from the top of the liner and decontaminate and reinstall 
before continuing.  

 

13. Repeat steps 1 – 11 until the required intervals have been extruded.  
 

14. Log the entire core, including the material that is not being collected for analysis. Record 
pertinent data on the FDR as the core is aliquoted and samples are collected in the 
sample containers. 
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Mass Extrusion 

 
Mass extrusion of a sediment core involves pushing the material out of the liner tube into a tray 
using a mass extraction tool, like a plunger. The entire length of a collected sediment core is 
placed in a plastic tray, intervals extracted, and materials mixed and processed consistent with 
the interval extrusion method.  
 
Prior to leaving the field station, ensure all required equipment for mass extraction is ready for 
use per the following:  
 

1. Inspect the mass extraction tool for damage or wear. Ensure the plastic disk at the end 
of the rod is securely fastened. 
 

2. Inspect the plastic tray for any cracks or sharp edges. Remove from use if damaged. 
 

 
The following steps shall be followed when using the mass extrusion method is used to interval 
a core: 
 

1. Lay the sediment core in the plastic tray with the top approximately 1 foot from the end 
of the tray.  

 
2. Using the mass extraction tool, push the sediment core out of the liner and into the tray. 

 

3. Take a photo of the sediment using a whiteboard to identify the station location, date and 
time of collection, project number and name. The view should include the ruler 
positioned to measure from the mudline. 

 

4. Remove the material within the measured interval (e.g., 0.1 to 0.3 ft) placing sediment in 
into a stainless-steel bowl, or cleaned equivalent (e.g, ziplock bag). Classify the material 
as it is placed into the bowl and record on the FDR specific to the interval. 

 

5. Homogenize the extruded interval in the bowl by manually mixing 50 strokes or greater if 
additional blending is necessary.  If encountered, remove pieces of gravel or wood 
greater than 1 inch in any one direction and record the type and dimensions of removed 
material on the FDR specific to the interval extruded. 

 

6. Aliquot sufficient volume/mass to support the laboratory analyses, commonly outlined in 
the Field Sampling Plan or instructions from the laboratory, and place into the sample 
container. 

 

7. Label the sample container by fully completing labels and place clear tape over the 
sample label for protection.  Write the sample ID on the lid of the sample container. 

 

8. Place sample container in cooler or equivalent to maintain analytical requirements for 
sample preservation commonly outlined in the Field Sampling Plan or instructions from 
the laboratory.  
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9. Decontaminate bowls and mixing tools before continuing.  
 

10. Repeat steps 4 to 9 until the required intervals have been removed.  
 

11. Log the entire core, including the material that is not being collected for analysis. Record 
pertinent data on the FDR as the core is aliquoted and samples are collected in the 
sample containers. 
 
 

HEALTH AND SAFETY 

 

All field personnel must wear protective clothing and equipment as specified in the HASP.   
 
SAMPLE CONTAINERS AND LABELING 

 
 
Sample labeling will occur as prescribed in the Field Sampling Plan. 
 
All samples will be stored temperature controlled as outlined in the Field Sampling Plan, Quality 
Assurance Project Plan, or analytical laboratory instructions.   
Labeled sample containers may be stored in the field station and subsequently shipped to the 
analytical laboratory.  Samples will be shipped under chain-of-custody, protected with suitable 
resilient packing material to reduce shock, vibration, and disturbance. 
 
SITE CLEAN-UP 

 

Excess sediment not included in the sample shall be returned into the waterbody from which it 
was collected.  
 
Throw all used wipes and gloves into the trash bags and take with you to dispose of at the field 
office. 

 

RECORD KEEPING AND QUALITY CONTROL 

 

Each field crew will carry and complete at the time or work field data sheets, site diagrams, and 
sample labels. In addition, a field notebook shall be maintained by each individual or team that 
is collecting samples, as described in the QAPP. Each sample shall have an ID number affixed 
to the outside of the collection container. Deviations from the SOP shall be noted in the field 
notebook, as necessary. 
 
 

Samples taken from waters with visible color abnormalities, foaming, unusual odor, iridescent 
film, or other indications of non-homogeneous conditions shall also be noted.  Field personnel 
will collect the proper type and quantity of quality control samples as prescribed in the QAPP. 
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DECONTAMINATION 
 

Because decontamination procedures are time consuming, having a quantity of pre-cleaned 
sampling tools available is recommended.  All sampling equipment must be decontaminated 
prior to reuse as prescribed in the FSP and detailed in the QAPP SOP No. S-17, 
Decontamination of Field Equipment. 
 
The general procedure for equipment decontamination is as follows: 
 

1. Brush off any loose soil/sediment 

2. Detergent Wash 

3. River water rinse 

4. Deionized water rinse 

5. Air Dry 

 

REFERENCES 

 
Wood, 2020a.  Field Sampling Plan; Penobscot River Phase III Engineering Study – Penobscot 

River, Maine.  July 2016. 
 
Wood, 2020b.  Quality Assurance Project Plan; Penobscot River Phase III Engineering Study – 

Penobscot River, Maine.  July 2016. 
 
 
 
 

- END OF PROCEDURE - 
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5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Wood - MA

RE: Penobscot

Chelmsford, MA 01824

271 Mill Road

Denise King

Patrick Garcia-Strickland

Business Unit Manager

Enclosed are the analytical results for samples received by Eurofins Frontier Global Sciences.  All quality 

control measurements are within established control limits and there were no analytical difficulties 

encountered with the exception of those listed in the case narrative section of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely, 

15 March 2021
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

MMBKD-01_012521_SED_00-01 1A00115-01 25-Jan-21 15:25 29-Jan-21 09:40Soil/Sediment

MMBKD-01_012521_SED_01-03 1A00115-02 25-Jan-21 15:35 29-Jan-21 09:40Soil/Sediment

MMBKD-01_012521_SED_03-05 1A00115-03 25-Jan-21 15:40 29-Jan-21 09:40Soil/Sediment

MMBKD-01_012521_SED_01-03_DUP 1A00115-04 25-Jan-21 12:00 29-Jan-21 09:40Soil/Sediment

FRB-02_012621_SED_00-01 1A00115-05 26-Jan-21 15:00 29-Jan-21 09:40Soil/Sediment

FRB-02_012621_SED_01-03 1A00115-06 26-Jan-21 15:15 29-Jan-21 09:40Soil/Sediment

FRB-02_012621_SED_03-05 1A00115-07 26-Jan-21 15:30 29-Jan-21 09:40Soil/Sediment

ES-13_012621_SED_00-01 1A00115-08 26-Jan-21 18:45 29-Jan-21 09:40Soil/Sediment

ES-13_012621_SED_01-03 1A00115-10 26-Jan-21 18:55 29-Jan-21 09:40Soil/Sediment

ES-13_012621_SED_03-05 1A00115-11 26-Jan-21 19:05 29-Jan-21 09:40Soil/Sediment

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

SAMPLE RECEIPT

Samples were received at Eurofins Frontier Global Sciences (EFGS) on 29-Jan-21 09:40.  The samples were received intact, on-ice within 

a sealed cooler at 

Cooler Temp C°

Default Cooler -27.3

SAMPLE PREPARATION AND ANALYSIS

Total solids analysis was performed in accordance with method SM2540B. Total solids are prepared at the same time as the preparation for 

the analyte(s) of interest in order to provide the most accurate dry mass correction which may be outside of the method recommended 

holding time of 7 days from sample collection. 

Total mercury preparation and analysis was performed by flow injection atomic fluorescence spectrometry (FI-AFS) in accordance with 

EPA 7474/1631B.

Samples were prepared and analyzed for methyl mercury by cold vapor gas chromatography atomic fluorescence spectrometry 

(CV-GC-AFS) in accordance with EPA 1630 (EFGS SOP2808).

ANALYTICAL AND QUALITY CONTROL ISSUES

Method blanks were prepared for every preparation to assess possible blank contribution from the sample preparation procedure.  The 

method blanks were carried through the entire analytical procedure.  All blanks fell within the established acceptance criteria with the 

exception of any items narrated above or flagged and described in the notes and definitions section of the report.

Liquid spikes, certified reference material (CRM) or a quality control samples (QCS) were prepared for every preparation as a measure of 

accuracy. All liquid spikes, CRMs and/or QCS samples fell within the established acceptance criteria with the exception of any items 

narrated above or flagged and described in the notes and definitions section of the report.

As an additional measure of the accuracy of the methods used and to check for matrix interference, matrix spikes (MS) and matrix spike 

duplicates (MSD) were digested and analyzed. All of the matrix spike recoveries fell within the established acceptance criteria with the 

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

exception of any items flagged and described in the notes and definitions section of the report.

A reasonable measure of the precision of the analytical methods is the relative percent difference (RPD) between a matrix spike recovery 

and a matrix spike duplicate recovery and between laboratory control sample recovery and laboratory control sample duplicate recoveries. 

All of the relative percent differences fell within established acceptance criteria with the exception of any items flagged and described in 

the notes and definitions section of the report.   

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_SED_00-01

Limit

Detection

1A00115-01

Sample Preparation: EPA 1630 Mod

ND 19-Feb-21 03-Mar-2114.9 UEPA 1630 ModF102324500ng/g dry1.9Methyl Mercury (as Mercury) 1C04009

Sample Preparation: EPA 1631B

360 19-Feb-21 24-Feb-21153 EPA 1631BF102335100ng/g dry34.6Mercury 1B25007

Sample Preparation: SM 2540B

25.0 04-Mar-21 05-Mar-210.1 O-04, O-09SM 2540BF1034091% by 

Weight

0.1% Solids

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_SED_01-03

Limit

Detection

1A00115-02

Sample Preparation: EPA 1630 Mod

ND 19-Feb-21 03-Mar-219.5 UEPA 1630 ModF102324500ng/g dry1.2Methyl Mercury (as Mercury) 1C04009

Sample Preparation: EPA 1631B

149 19-Feb-21 24-Feb-2146.8 EPA 1631BF10233550ng/g dry10.6Mercury 1B25007

Sample Preparation: SM 2540B

41.1 04-Mar-21 05-Mar-210.1 O-04, O-09SM 2540BF1034091% by 

Weight

0.1% Solids

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_SED_03-05

Limit

Detection

1A00115-03

Sample Preparation: EPA 1631B

28.7 19-Feb-21 24-Feb-2137.9 JEPA 1631BF10233550ng/g dry8.58Mercury 1B25007

Sample Preparation: SM 2540B

52.4 04-Mar-21 05-Mar-210.1 O-04, O-09SM 2540BF1034091% by 

Weight

0.1% Solids

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_SED_01-03_DUP

Limit

Detection

1A00115-04

Sample Preparation: EPA 1630 Mod

ND 19-Feb-21 03-Mar-2110.2 UEPA 1630 ModF102324500ng/g dry1.3Methyl Mercury (as Mercury) 1C04009

Sample Preparation: EPA 1631B

142 19-Feb-21 24-Feb-2150.6 EPA 1631BF10233550ng/g dry11.5Mercury 1B25007

Sample Preparation: SM 2540B

38.5 04-Mar-21 05-Mar-210.1 O-04, O-09SM 2540BF1034091% by 

Weight

0.1% Solids

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

FRB-02_012621_SED_00-01

Limit

Detection

1A00115-05

Sample Preparation: EPA 1630 Mod

ND 19-Feb-21 03-Mar-217.8 UEPA 1630 ModF102324500ng/g dry1.0Methyl Mercury (as Mercury) 1C04009

Sample Preparation: EPA 1631B

8.94 19-Feb-21 24-Feb-2137.9 JEPA 1631BF10233550ng/g dry8.57Mercury 1B25007

Sample Preparation: SM 2540B

50.1 04-Mar-21 05-Mar-210.1 O-04, O-09SM 2540BF1034091% by 

Weight

0.1% Solids

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

FRB-02_012621_SED_01-03

Limit

Detection

1A00115-06

Sample Preparation: EPA 1630 Mod

ND 19-Feb-21 03-Mar-217.4 UEPA 1630 ModF102324500ng/g dry0.9Methyl Mercury (as Mercury) 1C04009

Sample Preparation: EPA 1631B

16.9 19-Feb-21 24-Feb-2137.2 JEPA 1631BF10233550ng/g dry8.42Mercury 1B25007

Sample Preparation: SM 2540B

50.9 04-Mar-21 05-Mar-210.1 O-04, O-09SM 2540BF1034091% by 

Weight

0.1% Solids

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

FRB-02_012621_SED_03-05

Limit

Detection

1A00115-07

Sample Preparation: EPA 1631B

14.2 19-Feb-21 24-Feb-2134.4 JEPA 1631BF10233550ng/g dry7.78Mercury 1B25007

Sample Preparation: SM 2540B

54.9 04-Mar-21 05-Mar-210.1 O-04, O-09SM 2540BF1034091% by 

Weight

0.1% Solids

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_012621_SED_00-01

Limit

Detection

1A00115-08

Sample Preparation: EPA 1630 Mod

12.3 19-Feb-21 03-Mar-219.8 EPA 1630 ModF102324500ng/g dry1.2Methyl Mercury (as Mercury) 1C04009

Sample Preparation: EPA 1631B

253 19-Feb-21 24-Feb-2149.1 EPA 1631BF10233550ng/g dry11.1Mercury 1B25007

Sample Preparation: SM 2540B

40.0 05-Mar-21 08-Mar-210.1 O-04, O-09SM 2540BF1034121% by 

Weight

0.1% Solids

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_012621_SED_01-03

Limit

Detection

1A00115-10

Sample Preparation: EPA 1630 Mod

8.6 19-Feb-21 03-Mar-219.3 JEPA 1630 ModF102324500ng/g dry1.2Methyl Mercury (as Mercury) 1C04009

Sample Preparation: EPA 1631B

239 19-Feb-21 24-Feb-2147.8 EPA 1631BF10233550ng/g dry10.8Mercury 1B25007

Sample Preparation: SM 2540B

40.7 04-Mar-21 05-Mar-210.1 O-04, O-09SM 2540BF1034091% by 

Weight

0.1% Solids

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_012621_SED_03-05

Limit

Detection

1A00115-11

Sample Preparation: EPA 1631B

32.1 19-Feb-21 24-Feb-2127.5 EPA 1631BF10233550ng/g dry6.23Mercury 1B25007

Sample Preparation: SM 2540B

72.6 04-Mar-21 05-Mar-210.1 O-04, O-09SM 2540BF1034091% by 

Weight

0.1% Solids

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1C04009 - F102324

Cal Standard (1C04009-CAL1) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 0.05 0.050000 98.6ng/L-

Cal Standard (1C04009-CAL2) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 0.2 0.20000 106ng/L-

Cal Standard (1C04009-CAL3) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 0.9 1.0000 93.8ng/L-

Cal Standard (1C04009-CAL4) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 2.0 2.0000 99.1ng/L-

Cal Standard (1C04009-CAL5) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 4.1 4.0000 103ng/L-

Calibration Blank (1C04009-CCB1) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 0.04 ng/L-

Calibration Blank (1C04009-CCB2) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 0.03 ng/L-

Calibration Blank (1C04009-CCB3) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 0.03 ng/L-

Calibration Check (1C04009-CCV1) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 0.6 0.50368 67-133122ng/L-

Calibration Check (1C04009-CCV2) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 0.6 0.50368 67-133115ng/L-

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1C04009 - F102324

Calibration Check (1C04009-CCV3) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 0.6 0.50368 67-133125ng/L-

Instrument Blank (1C04009-IBL1) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) ND 0.008 Ung/L0.001

Initial Cal Blank (1C04009-ICB2) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 0.03 ng/L-

Initial Cal Check (1C04009-ICV2) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 0.6 0.50368 69-131111ng/L-

Initial Cal Check (1C04009-ICV3) Prepared & Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 0.6 0.50368 69-131114ng/L-

Batch 1C05008 - F102324

Cal Standard (1C05008-CAL1) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 0.05 0.050000 93.1ng/L-

Cal Standard (1C05008-CAL2) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 0.2 0.20000 94.2ng/L-

Cal Standard (1C05008-CAL3) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 0.9 1.0000 91.8ng/L-

Cal Standard (1C05008-CAL4) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 2.1 2.0000 103ng/L-

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1C05008 - F102324

Cal Standard (1C05008-CAL5) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 4.7 4.0000 118ng/L-

Calibration Blank (1C05008-CCB1) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) -0.005 Ung/L-

Calibration Blank (1C05008-CCB2) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) -0.008 Ung/L-

Calibration Blank (1C05008-CCB3) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) -0.004 Ung/L-

Calibration Blank (1C05008-CCB4) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) -0.002 Ung/L-

Calibration Blank (1C05008-CCB5) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 0.0007 ng/L-

Calibration Blank (1C05008-CCB6) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) -0.003 Ung/L-

Calibration Blank (1C05008-CCB7) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) -0.01 Ung/L-

Calibration Blank (1C05008-CCB8) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) -0.02 Ung/L-

Calibration Check (1C05008-CCV1) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 0.5 0.50368 67-13398.5ng/L-

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1C05008 - F102324

Calibration Check (1C05008-CCV2) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 0.5 0.50368 67-133102ng/L-

Calibration Check (1C05008-CCV3) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 0.5 0.50368 67-133103ng/L-

Calibration Check (1C05008-CCV4) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 0.6 0.50368 67-133116ng/L-

Calibration Check (1C05008-CCV5) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 0.6 0.50368 67-133128ng/L-

Calibration Check (1C05008-CCV6) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 0.5 0.50368 67-13397.2ng/L-

Calibration Check (1C05008-CCV7) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 0.4 0.50368 67-13377.3ng/L-

Calibration Check (1C05008-CCV8) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 0.4 0.50368 67-13373.5ng/L-

Instrument Blank (1C05008-IBL1) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) ND 0.004 Ung/L0.001

Initial Cal Blank (1C05008-ICB1) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 0.01 ng/L-

Initial Cal Check (1C05008-ICV1) Prepared & Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) 0.5 0.50368 69-131109ng/L-

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F102324 - EFGS SOP2986 KOH/Methanol Digestion for Methyl Hg

Blank (F102324-BLK1) Prepared: 19-Feb-21 Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 3.2 4.0 Jng/g wet0.5

Blank (F102324-BLK2) Prepared: 19-Feb-21 Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 1.6 4.0 Jng/g wet0.5

Blank (F102324-BLK3) Prepared: 19-Feb-21 Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 1.6 4.0 Jng/g wet0.5

Blank (F102324-BLK4) Prepared: 19-Feb-21 Analyzed: 04-Mar-21

Methyl Mercury (as Mercury) ND 2.0 Ung/g wet0.5

LCS (F102324-BS1) Prepared: 19-Feb-21 Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 409.3 15.6 355.00 50-150115ng/g wet2.0

LCS Dup (F102324-BSD1) Prepared: 19-Feb-21 Analyzed: 03-Mar-21

Methyl Mercury (as Mercury) 401.7 15.8 355.00 3550-150113 1.87ng/g wet2.0

Matrix Spike (F102324-MS1) Prepared: 19-Feb-21 Analyzed: 03-Mar-21Source: 1B00035-01

Methyl Mercury (as Mercury) 435.0 18.7 0.37467 458.1 QM-0750-150-6170ng/g wet2.4

Matrix Spike (F102324-MS2) Prepared: 19-Feb-21 Analyzed: 03-Mar-21Source: 1B00083-02

Methyl Mercury (as Mercury) 1.7 7.6 0.38037 ND QM-07, J50-150453ng/g wet1.0

Matrix Spike Dup (F102324-MSD1) Prepared: 19-Feb-21 Analyzed: 03-Mar-21Source: 1B00035-01

Methyl Mercury (as Mercury) 373.0 19.4 0.38745 458.1 35 QM-0750-150-22000 -112ng/g wet2.4

Matrix Spike Dup (F102324-MSD2) Prepared: 19-Feb-21 Analyzed: 03-Mar-21Source: 1B00083-02

Methyl Mercury (as Mercury) ND 7.6 0.37750 ND 35 QM-07, U50-150ng/g wet1.0

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1B25007 - F101423

Cal Standard (1B25007-CAL1) Prepared & Analyzed: 24-Feb-21

Mercury 0.61 0.50000 123ng/L-

Cal Standard (1B25007-CAL2) Prepared & Analyzed: 24-Feb-21

Mercury 1.05 1.0000 105ng/L-

Cal Standard (1B25007-CAL3) Prepared & Analyzed: 24-Feb-21

Mercury 4.54 5.0000 90.7ng/L-

Cal Standard (1B25007-CAL4) Prepared & Analyzed: 24-Feb-21

Mercury 18.08 20.000 90.4ng/L-

Cal Standard (1B25007-CAL5) Prepared & Analyzed: 24-Feb-21

Mercury 36.46 40.000 91.1ng/L-

Calibration Blank (1B25007-CCB1) Prepared & Analyzed: 24-Feb-21

Mercury 0.20 ng/L-

Calibration Blank (1B25007-CCB2) Prepared & Analyzed: 24-Feb-21

Mercury 0.25 ng/L-

Calibration Blank (1B25007-CCB3) Prepared & Analyzed: 24-Feb-21

Mercury 0.03 ng/L-

Calibration Blank (1B25007-CCB4) Prepared & Analyzed: 24-Feb-21

Mercury 0.002 ng/L-

Calibration Blank (1B25007-CCB5) Prepared & Analyzed: 24-Feb-21

Mercury 0.009 ng/L-

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1B25007 - F101423

Calibration Blank (1B25007-CCB6) Prepared & Analyzed: 24-Feb-21

Mercury 0.19 ng/L-

Calibration Blank (1B25007-CCB7) Prepared & Analyzed: 24-Feb-21

Mercury -0.05 Ung/L-

Calibration Check (1B25007-CCV1) Prepared & Analyzed: 24-Feb-21

Mercury 4.41 4.9950 77-12388.3ng/L-

Calibration Check (1B25007-CCV2) Prepared & Analyzed: 24-Feb-21

Mercury 4.47 4.9950 77-12389.4ng/L-

Calibration Check (1B25007-CCV3) Prepared & Analyzed: 24-Feb-21

Mercury 4.27 4.9950 77-12385.6ng/L-

Calibration Check (1B25007-CCV4) Prepared & Analyzed: 24-Feb-21

Mercury 4.15 4.9950 77-12383.1ng/L-

Calibration Check (1B25007-CCV5) Prepared & Analyzed: 24-Feb-21

Mercury 4.12 4.9950 77-12382.4ng/L-

Calibration Check (1B25007-CCV6) Prepared & Analyzed: 24-Feb-21

Mercury 3.90 4.9950 77-12378.0ng/L-

Calibration Check (1B25007-CCV7) Prepared & Analyzed: 24-Feb-21

Mercury 4.03 4.9950 77-12380.7ng/L-

Instrument Blank (1B25007-IBL1) Prepared & Analyzed: 24-Feb-21

Mercury ND 0.40 Ung/L0.09

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1B25007 - F101423

Instrument Blank (1B25007-IBL2) Prepared & Analyzed: 24-Feb-21

Mercury ND 0.40 Ung/L0.09

Instrument Blank (1B25007-IBL3) Prepared & Analyzed: 24-Feb-21

Mercury ND 0.40 Ung/L0.09

Initial Cal Blank (1B25007-ICB1) Prepared & Analyzed: 24-Feb-21

Mercury 0.24 ng/L-

Initial Cal Check (1B25007-ICV1) Prepared & Analyzed: 24-Feb-21

Mercury 4.80 4.9950 79-12196.2ng/L-

Batch F102335 - EFGS SOP14801 EPA 7474 Preparation

Blank (F102335-BLK1) Prepared: 19-Feb-21 Analyzed: 24-Feb-21

Mercury 1.75 4.00 Jng/g wet0.91

Blank (F102335-BLK2) Prepared: 19-Feb-21 Analyzed: 24-Feb-21

Mercury 1.08 4.00 Jng/g wet0.91

Blank (F102335-BLK3) Prepared: 19-Feb-21 Analyzed: 24-Feb-21

Mercury 0.98 4.00 Jng/g wet0.91

LCS (F102335-BS1) Prepared: 19-Feb-21 Analyzed: 24-Feb-21

Mercury 33.82 8.00 39.960 75-12584.6ng/g wet1.81

LCS Dup (F102335-BSD1) Prepared: 19-Feb-21 Analyzed: 24-Feb-21

Mercury 37.23 8.00 39.960 2475-12593.2 9.58ng/g wet1.81

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F102335 - EFGS SOP14801 EPA 7474 Preparation

Matrix Spike (F102335-MS1) Prepared: 19-Feb-21 Analyzed: 24-Feb-21Source: 1A00115-01

Mercury 2372 636 1986.9 359.5 71-125101ng/g dry144

Matrix Spike Dup (F102335-MSD1) Prepared: 19-Feb-21 Analyzed: 24-Feb-21Source: 1A00115-01

Mercury 2070 630 1968.9 359.5 2471-12586.9 15.3ng/g dry143

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F103409 - EFGS SOP5133 Solids Analysis

Duplicate (F103409-DUP1) Prepared: 04-Mar-21 Analyzed: 05-Mar-21Source: 1A00115-06

% Solids 51.5 0.1 50.9 101.17% by 

Weight

0.1

Duplicate (F103409-DUP2) Prepared: 04-Mar-21 Analyzed: 05-Mar-21Source: 1B00120-01

% Solids 81.9 0.1 82.1 100.244% by 

Weight

0.1

Batch F103412 - EFGS SOP5133 Solids Analysis

Duplicate (F103412-DUP1) Prepared: 05-Mar-21 Analyzed: 08-Mar-21Source: 1A00115-08

% Solids 41.5 0.1 40.0 103.68% by 

Weight

0.1

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road Penobscot Sediments Hg

Denise King

Penobscot

15-Mar-21 11:14Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Notes and Definitions 

U Analyte was not detected and is reported as less than the LOD or as defined by the client.  The LOD has been adjusted for any dilution 

or concentration of the sample.

QM-07 The spike recovery was outside control limits for the MS and/or MSD. The batch was accepted based on LCS and LCSD recoveries 

within control limits and, when analysis permits, acceptable AS/ASD.

O-09 Total Solids are prepared at the same time as the preparation for the analyte(s) of interest in order to provide the most accurate dry mass 

correction.

O-04 This sample was analyzed outside of the recommended holding time.

J The result is an estimated concentration.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the method detection limit if reported to the MDL or above the reporting limit if 

reported to the MRL.

ND

Analyte DETECTEDDET

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Wood - MA

RE: Penobscot

Chelmsford, MA 01824

271 Mill Road

Rod Pendleton

Patrick Garcia-Strickland

Business Unit Manager

Enclosed are the analytical results for samples received by Eurofins Frontier Global Sciences.  All quality 

control measurements are within established control limits and there were no analytical difficulties 

encountered with the exception of those listed in the case narrative section of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely, 

10 March 2021
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.03

Rod Pendleton

Penobscot

10-Mar-21 14:36Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

EB_DeconlinerHSBowl_020121_SED_QC 1B00004-01 01-Feb-21 10:45 02-Feb-21 09:31Water

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.03

Rod Pendleton

Penobscot

10-Mar-21 14:36Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

SAMPLE RECEIPT

Samples were received at Eurofins Frontier Global Sciences (EFGS) on 02-Feb-21 09:31.  The samples were received intact, on-ice within 

a sealed cooler at 

Cooler Temp C°

Default Cooler 0.8

SAMPLE PREPARATION AND ANALYSIS

Samples were prepared and analyzed for total mercury by flow injection atomic fluorescence spectrometry (FI-AFS) in accordance with 

EPA 1631E.

Samples were prepared and analyzed for methyl mercury by cold vapor gas chromatography atomic fluorescence spectrometry 

(CV-GC-AFS) in accordance with EPA 1630 (EFGS-070).

ANALYTICAL AND QUALITY CONTROL ISSUES

Method blanks were prepared for every preparation to assess possible blank contribution from the sample preparation procedure.  The 

method blanks were carried through the entire analytical procedure.  All blanks fell within the established acceptance criteria with the 

exception of any items narrated above or flagged and described in the notes and definitions section of the report.

Liquid spikes, certified reference material (CRM) or a quality control samples (QCS) were prepared for every preparation as a measure of 

accuracy. All liquid spikes, CRMs and/or QCS samples fell within the established acceptance criteria with the exception of any items 

narrated above or flagged and described in the notes and definitions section of the report.

As an additional measure of the accuracy of the methods used and to check for matrix interference, matrix spikes (MS) and matrix spike 

duplicates (MSD) were digested and analyzed. All of the matrix spike recoveries fell within the established acceptance criteria with the 

exception of any items flagged and described in the notes and definitions section of the report.

A reasonable measure of the precision of the analytical methods is the relative percent difference (RPD) between a matrix spike recovery 

and a matrix spike duplicate recovery and between laboratory control sample recovery and laboratory control sample duplicate recoveries. 

All of the relative percent differences fell within established acceptance criteria with the exception of any items flagged and described in 

the notes and definitions section of the report.   

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.03

Rod Pendleton

Penobscot

10-Mar-21 14:36Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

EB_DeconlinerHSBowl_020121_SED_QC

Limit

Detection

1B00004-01

Sample Preparation: EPA 1630

ND 04-Feb-21 04-Feb-210.050 UEPA 1630F1022951.25ng/L0.026Methyl Mercury (as Mercury) 1B05002

Sample Preparation: EPA 1631E

ND 11-Feb-21 11-Feb-210.50 UEPA 1631EF1023111ng/L0.08Mercury 1B12001

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.

Page 6 of 116



Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.03

Rod Pendleton

Penobscot

10-Mar-21 14:36Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1B05002 - F102295

Cal Standard (1B05002-CAL1) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.050 0.050000 100ng/L-

Cal Standard (1B05002-CAL2) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.209 0.20000 105ng/L-

Cal Standard (1B05002-CAL3) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.965 1.0000 96.5ng/L-

Cal Standard (1B05002-CAL4) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 1.984 2.0000 99.2ng/L-

Cal Standard (1B05002-CAL5) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 3.965 4.0000 99.1ng/L-

Calibration Blank (1B05002-CCB1) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) -0.007 Ung/L-

Calibration Blank (1B05002-CCB2) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) -0.011 Ung/L-

Calibration Blank (1B05002-CCB3) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) -0.0006 Ung/L-

Calibration Blank (1B05002-CCB4) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.012 ng/L-

Calibration Blank (1B05002-CCB5) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.005 ng/L-

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.03

Rod Pendleton

Penobscot

10-Mar-21 14:36Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1B05002 - F102295

Calibration Blank (1B05002-CCB6) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.0004 ng/L-

Calibration Check (1B05002-CCV1) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.483 0.50368 67-13396.0ng/L-

Calibration Check (1B05002-CCV2) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.497 0.50368 67-13398.6ng/L-

Calibration Check (1B05002-CCV3) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.519 0.50368 67-133103ng/L-

Calibration Check (1B05002-CCV4) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.573 0.50368 67-133114ng/L-

Calibration Check (1B05002-CCV5) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.569 0.50368 67-133113ng/L-

Calibration Check (1B05002-CCV6) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.476 0.50368 67-13394.6ng/L-

Instrument Blank (1B05002-IBL1) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) ND 0.040 Ung/L0.021

Initial Cal Blank (1B05002-ICB1) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) -0.004 Ung/L-

Initial Cal Check (1B05002-ICV1) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.538 0.50368 69-131107ng/L-

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.03

Rod Pendleton

Penobscot

10-Mar-21 14:36Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1B12001 - F102311

Cal Standard (1B12001-CAL1) Prepared & Analyzed: 11-Feb-21

Mercury 0.58 0.50000 117ng/L-

Cal Standard (1B12001-CAL2) Prepared & Analyzed: 11-Feb-21

Mercury 1.08 1.0000 108ng/L-

Cal Standard (1B12001-CAL3) Prepared & Analyzed: 11-Feb-21

Mercury 4.58 5.0000 91.7ng/L-

Cal Standard (1B12001-CAL4) Prepared & Analyzed: 11-Feb-21

Mercury 18.57 20.000 92.8ng/L-

Cal Standard (1B12001-CAL5) Prepared & Analyzed: 11-Feb-21

Mercury 36.40 40.000 91.0ng/L-

Calibration Blank (1B12001-CCB1) Prepared & Analyzed: 11-Feb-21

Mercury -0.05 Ung/L-

Calibration Blank (1B12001-CCB2) Prepared & Analyzed: 11-Feb-21

Mercury -0.02 Ung/L-

Calibration Blank (1B12001-CCB3) Prepared & Analyzed: 11-Feb-21

Mercury -0.04 Ung/L-

Calibration Blank (1B12001-CCB4) Prepared & Analyzed: 11-Feb-21

Mercury -0.11 Ung/L-

Calibration Blank (1B12001-CCB5) Prepared & Analyzed: 11-Feb-21

Mercury -0.15 Ung/L-

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.03

Rod Pendleton

Penobscot

10-Mar-21 14:36Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1B12001 - F102311

Calibration Blank (1B12001-CCB6) Prepared & Analyzed: 11-Feb-21

Mercury -0.05 Ung/L-

Calibration Blank (1B12001-CCB7) Prepared & Analyzed: 11-Feb-21

Mercury -0.13 Ung/L-

Calibration Blank (1B12001-CCB8) Prepared & Analyzed: 11-Feb-21

Mercury -0.11 Ung/L-

Calibration Blank (1B12001-CCB9) Prepared & Analyzed: 11-Feb-21

Mercury -0.07 Ung/L-

Calibration Check (1B12001-CCV1) Prepared & Analyzed: 11-Feb-21

Mercury 4.85 4.9950 77-12397.0ng/L-

Calibration Check (1B12001-CCV2) Prepared & Analyzed: 11-Feb-21

Mercury 4.87 4.9950 77-12397.6ng/L-

Calibration Check (1B12001-CCV3) Prepared & Analyzed: 11-Feb-21

Mercury 4.91 4.9950 77-12398.2ng/L-

Calibration Check (1B12001-CCV4) Prepared & Analyzed: 11-Feb-21

Mercury 4.76 4.9950 77-12395.3ng/L-

Calibration Check (1B12001-CCV5) Prepared & Analyzed: 11-Feb-21

Mercury 4.76 4.9950 77-12395.3ng/L-

Calibration Check (1B12001-CCV6) Prepared & Analyzed: 11-Feb-21

Mercury 4.72 4.9950 77-12394.5ng/L-

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.03

Rod Pendleton

Penobscot

10-Mar-21 14:36Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1B12001 - F102311

Calibration Check (1B12001-CCV7) Prepared & Analyzed: 11-Feb-21

Mercury 4.42 4.9950 77-12388.5ng/L-

Calibration Check (1B12001-CCV8) Prepared & Analyzed: 11-Feb-21

Mercury 4.35 4.9950 77-12387.0ng/L-

Calibration Check (1B12001-CCV9) Prepared & Analyzed: 11-Feb-21

Mercury 4.19 4.9950 77-12383.9ng/L-

Instrument Blank (1B12001-IBL1) Prepared & Analyzed: 11-Feb-21

Mercury ND 0.50 Ung/L0.08

Instrument Blank (1B12001-IBL2) Prepared & Analyzed: 11-Feb-21

Mercury ND 0.50 Ung/L0.08

Instrument Blank (1B12001-IBL3) Prepared & Analyzed: 11-Feb-21

Mercury 0.09 0.50 ng/L0.08

Initial Cal Blank (1B12001-ICB1) Prepared & Analyzed: 11-Feb-21

Mercury 0.15 ng/L-

Initial Cal Check (1B12001-ICV1) Prepared & Analyzed: 11-Feb-21

Mercury 5.05 4.9950 79-121101ng/L-

Batch F102295 - EFGS SOP2797 Methyl Hg Distillation for Water

Blank (F102295-BLK1) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) ND 0.050 Ung/L0.026

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.03

Rod Pendleton

Penobscot

10-Mar-21 14:36Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F102295 - EFGS SOP2797 Methyl Hg Distillation for Water

Blank (F102295-BLK2) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) ND 0.050 Ung/L0.026

Blank (F102295-BLK3) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) ND 0.050 Ung/L0.026

LCS (F102295-BS1) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.861 0.050 1.1111 65-13577.5ng/L0.026

LCS Dup (F102295-BSD1) Prepared & Analyzed: 04-Feb-21

Methyl Mercury (as Mercury) 0.860 0.050 1.1111 3565-13577.4 0.145ng/L0.026

Matrix Spike (F102295-MS1) Prepared & Analyzed: 04-Feb-21Source: 1B00004-01

Methyl Mercury (as Mercury) 1.007 0.050 1.1111 ND 65-13090.7ng/L0.026

Matrix Spike (F102295-MS2) Prepared & Analyzed: 04-Feb-21Source: 1A00094-01RE1

Methyl Mercury (as Mercury) 1.076 0.050 1.1111 0.318 65-13068.1ng/L0.026

Matrix Spike Dup (F102295-MSD2) Prepared & Analyzed: 04-Feb-21Source: 1A00094-01RE1

Methyl Mercury (as Mercury) 1.067 0.050 1.1111 0.318 3565-13067.4 0.811ng/L0.026

Batch F102311 - EFGS SOP2796 EPA 1631 Oxidation

Blank (F102311-BLK1) Prepared & Analyzed: 11-Feb-21

Mercury 0.08 0.50 Jng/L0.08

Blank (F102311-BLK2) Prepared & Analyzed: 11-Feb-21

Mercury ND 0.50 Ung/L0.08

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.03

Rod Pendleton

Penobscot

10-Mar-21 14:36Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F102311 - EFGS SOP2796 EPA 1631 Oxidation

Blank (F102311-BLK3) Prepared & Analyzed: 11-Feb-21

Mercury ND 0.50 Ung/L0.08

Blank (F102311-BLK4) Prepared & Analyzed: 11-Feb-21

Mercury ND 0.50 Ung/L0.08

Blank (F102311-BLK5) Prepared & Analyzed: 11-Feb-21

Mercury ND 0.50 Ung/L0.08

LCS (F102311-BS1) Prepared & Analyzed: 11-Feb-21

Mercury 4.59 0.50 5.0000 77-12391.9ng/L0.08

LCS Dup (F102311-BSD1) Prepared & Analyzed: 11-Feb-21

Mercury 4.41 0.50 5.0000 2477-12388.3 4.02ng/L0.08

Matrix Spike (F102311-MS1) Prepared & Analyzed: 11-Feb-21Source: 1A00113-08RE1

Mercury 569.8 50.0 505.00 167.6 71-12579.7ng/L8.34

Matrix Spike (F102311-MS2) Prepared & Analyzed: 11-Feb-21Source: 1B00050-03

Mercury 9.65 0.50 5.0000 6.05 71-12571.9ng/L0.08

Matrix Spike Dup (F102311-MSD1) Prepared & Analyzed: 11-Feb-21Source: 1A00113-08RE1

Mercury 589.4 50.0 505.00 167.6 2471-12583.5 3.38ng/L8.34

Matrix Spike Dup (F102311-MSD2) Prepared & Analyzed: 11-Feb-21Source: 1B00050-03

Mercury 9.81 0.50 5.0000 6.05 2471-12575.2 1.70ng/L0.08

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.03

Rod Pendleton

Penobscot

10-Mar-21 14:36Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Notes and Definitions 

U Analyte was not detected and is reported as less than the LOD or as defined by the client.  The LOD has been adjusted for any dilution 

or concentration of the sample.

J The result is an estimated concentration.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the method detection limit if reported to the MDL or above the reporting limit if 

reported to the MRL.

ND

Analyte DETECTEDDET

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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ANALYTICAL REPORT

Job Number: 180-116528-1

Job Description: Wood Penobscot River Proposal

For:
Wood E&I Solutions Inc

271 Mill Road
Chelmsford, MA  01824

Attention: Ms. Denise King

_____________________________________________

Approved for release.
Carrie L Gamber
Senior Project Manager
2/5/2021 1:41 PM

Carrie L Gamber, Senior Project Manager
301 Alpha Drive, Pittsburgh, PA, 15238

(412)963-2428       
Carrie.Gamber@Eurofinset.com

02/05/2021  

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions to the
NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written approval of the
laboratory.  This report is confidential and is intended for the sole use of Eurofins TestAmerica and its client. All questions regarding this report should
be directed to the Eurofins TestAmerica Project Manager or designee who has signed this report.

The test results in this report relate only to the samples as received by the laboratory and will meet all requirements of the methodology, with any
exceptions noted. This report shall not be reproduced except in full, without the express written approval of the laboratory. All questions should be
directed to the Eurofins TestAmerica Project Manager.

This report has been electronically signed and authorized by the signatory.  Electronic signature is intended to be the legally binding equivalent of a
traditionally handwritten signature.

Eurofins TestAmerica, Pittsburgh

301 Alpha Drive, RIDC Park, Pittsburgh, PA  15238

Tel (412) 963-7058  Fax (412) 963-2468 www.testamericainc.com

PA Lab ID: 02-00416
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Definitions/Glossary
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TNTC Too Numerous To Count

Eurofins TestAmerica, Pittsburgh
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CASE NARRATIVE

Client: Wood E&I Solutions Inc

Project: Wood Penobscot River Proposal

Report Number: 180-116528-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

RECEIPT
The samples were received on 01/28/2021; the samples arrived in good condition, properly preserved and on ice.  The temperature of the 
coolers at receipt was 2.9 C.

TOTAL ORGANIC CARBON
The reporting limit for Lloyd Kahn TOC analysis is a nominal value and does not reflect adjustments in sample mass processed on an 
individual basis.

PERCENT SOLIDS
No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Detection Summary
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

Client Sample ID: MMBKD-01_012521_SED_00-01 Lab Sample ID: 180-116528-1

☼Total Organic Carbon - Duplicates

RL

4000 mg/Kg

MDL

3000

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA194000 EPA-Lloyd Kahn

Client Sample ID: MMBKD-01_012521_SED_01-03 Lab Sample ID: 180-116528-2

☼Total Organic Carbon - Duplicates

RL

2500 mg/Kg

MDL

1900

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA154000 EPA-Lloyd Kahn

Client Sample ID: MMBKD-01_012521_SED_03-05 Lab Sample ID: 180-116528-3

☼Total Organic Carbon - Duplicates

RL

1900 mg/Kg

MDL

1400

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA134000 EPA-Lloyd Kahn

Client Sample ID: MMBKD-01_012521_SED_01-03_DUP Lab Sample ID: 180-116528-4

☼Total Organic Carbon - Duplicates

RL

2500 mg/Kg

MDL

1900

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA156000 EPA-Lloyd Kahn

Client Sample ID: FRB-02_012621_SED_00-01 Lab Sample ID: 180-116528-5

☼Total Organic Carbon - Duplicates

RL

2100 mg/Kg

MDL

1500

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA121000 EPA-Lloyd Kahn

Client Sample ID: FRB-02_012621_SED_01-03 Lab Sample ID: 180-116528-6

☼Total Organic Carbon - Duplicates

RL

2000 mg/Kg

MDL

1500

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA124000 EPA-Lloyd Kahn

Client Sample ID: FRB-02_012621_SED_03-05 Lab Sample ID: 180-116528-7

☼Total Organic Carbon - Duplicates

RL

1800 mg/Kg

MDL

1300

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA122000 EPA-Lloyd Kahn

Client Sample ID: ES-13_012621_SED_00-01 Lab Sample ID: 180-116528-8

☼Total Organic Carbon - Duplicates

RL

2400 mg/Kg

MDL

1800

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA166000 EPA-Lloyd Kahn

Client Sample ID: ES-13_012621_SED_01-03 Lab Sample ID: 180-116528-9

☼Total Organic Carbon - Duplicates

RL

2000 mg/Kg

MDL

1500

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA144000 EPA-Lloyd Kahn

Client Sample ID: ES-13_012621_SED_03-05 Lab Sample ID: 180-116528-10

☼Total Organic Carbon - Duplicates

RL

1400 mg/Kg

MDL

1000

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA112000 EPA-Lloyd Kahn

Eurofins TestAmerica, Pittsburgh

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-1Client Sample ID: MMBKD-01_012521_SED_00-01
Matrix: SolidDate Collected: 01/25/21 15:25

Date Received: 01/28/21 08:30
RL MDL

Percent Moisture 75.2 0.1 0.1 % 02/03/21 13:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.1 0.1 % 02/03/21 13:23 1Percent Solids 24.8

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-1Client Sample ID: MMBKD-01_012521_SED_00-01
Matrix: SolidDate Collected: 01/25/21 15:25

Percent Solids: 24.8Date Received: 01/28/21 08:30
RL MDL

Total Organic Carbon - Duplicates 94000 4000 3000 mg/Kg ☼ 01/29/21 14:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-2Client Sample ID: MMBKD-01_012521_SED_01-03
Matrix: SolidDate Collected: 01/25/21 15:35

Date Received: 01/28/21 08:30
RL MDL

Percent Moisture 60.4 0.1 0.1 % 02/03/21 10:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.1 0.1 % 02/03/21 10:43 1Percent Solids 39.6

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-2Client Sample ID: MMBKD-01_012521_SED_01-03
Matrix: SolidDate Collected: 01/25/21 15:35

Percent Solids: 39.6Date Received: 01/28/21 08:30
RL MDL

Total Organic Carbon - Duplicates 54000 2500 1900 mg/Kg ☼ 01/29/21 14:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-3Client Sample ID: MMBKD-01_012521_SED_03-05
Matrix: SolidDate Collected: 01/25/21 15:40

Date Received: 01/28/21 08:30
RL MDL

Percent Moisture 47.4 0.1 0.1 % 02/03/21 10:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.1 0.1 % 02/03/21 10:43 1Percent Solids 52.6

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-3Client Sample ID: MMBKD-01_012521_SED_03-05
Matrix: SolidDate Collected: 01/25/21 15:40

Percent Solids: 52.6Date Received: 01/28/21 08:30
RL MDL

Total Organic Carbon - Duplicates 34000 1900 1400 mg/Kg ☼ 01/29/21 14:44 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-4Client Sample ID: MMBKD-01_012521_SED_01-03_DUP
Matrix: SolidDate Collected: 01/25/21 12:00

Date Received: 01/28/21 08:30
RL MDL

Percent Moisture 60.7 0.1 0.1 % 02/03/21 10:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.1 0.1 % 02/03/21 10:43 1Percent Solids 39.3

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-4Client Sample ID: MMBKD-01_012521_SED_01-03_DUP
Matrix: SolidDate Collected: 01/25/21 12:00

Percent Solids: 39.3Date Received: 01/28/21 08:30
RL MDL

Total Organic Carbon - Duplicates 56000 2500 1900 mg/Kg ☼ 01/29/21 15:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-5Client Sample ID: FRB-02_012621_SED_00-01
Matrix: SolidDate Collected: 01/26/21 15:00

Date Received: 01/28/21 08:30
RL MDL

Percent Moisture 51.7 0.1 0.1 % 02/03/21 11:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.1 0.1 % 02/03/21 11:23 1Percent Solids 48.3

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-5Client Sample ID: FRB-02_012621_SED_00-01
Matrix: SolidDate Collected: 01/26/21 15:00

Percent Solids: 48.3Date Received: 01/28/21 08:30
RL MDL

Total Organic Carbon - Duplicates 21000 2100 1500 mg/Kg ☼ 01/29/21 15:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-6Client Sample ID: FRB-02_012621_SED_01-03
Matrix: SolidDate Collected: 01/26/21 15:15

Date Received: 01/28/21 08:30
RL MDL

Percent Moisture 49.7 0.1 0.1 % 02/03/21 11:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.1 0.1 % 02/03/21 11:23 1Percent Solids 50.3

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-6Client Sample ID: FRB-02_012621_SED_01-03
Matrix: SolidDate Collected: 01/26/21 15:15

Percent Solids: 50.3Date Received: 01/28/21 08:30
RL MDL

Total Organic Carbon - Duplicates 24000 2000 1500 mg/Kg ☼ 01/29/21 15:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-7Client Sample ID: FRB-02_012621_SED_03-05
Matrix: SolidDate Collected: 01/26/21 15:30

Date Received: 01/28/21 08:30
RL MDL

Percent Moisture 44.0 0.1 0.1 % 02/03/21 11:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.1 0.1 % 02/03/21 11:23 1Percent Solids 56.0

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-7Client Sample ID: FRB-02_012621_SED_03-05
Matrix: SolidDate Collected: 01/26/21 15:30

Percent Solids: 56.0Date Received: 01/28/21 08:30
RL MDL

Total Organic Carbon - Duplicates 22000 1800 1300 mg/Kg ☼ 01/29/21 16:16 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-8Client Sample ID: ES-13_012621_SED_00-01
Matrix: SolidDate Collected: 01/26/21 18:45

Date Received: 01/28/21 08:30
RL MDL

Percent Moisture 58.9 0.1 0.1 % 02/04/21 12:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.1 0.1 % 02/04/21 12:03 1Percent Solids 41.1

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-8Client Sample ID: ES-13_012621_SED_00-01
Matrix: SolidDate Collected: 01/26/21 18:45

Percent Solids: 41.1Date Received: 01/28/21 08:30
RL MDL

Total Organic Carbon - Duplicates 66000 2400 1800 mg/Kg ☼ 02/04/21 11:59 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-9Client Sample ID: ES-13_012621_SED_01-03
Matrix: SolidDate Collected: 01/26/21 18:55

Date Received: 01/28/21 08:30
RL MDL

Percent Moisture 50.0 0.1 0.1 % 02/04/21 12:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.1 0.1 % 02/04/21 12:03 1Percent Solids 50.0

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-9Client Sample ID: ES-13_012621_SED_01-03
Matrix: SolidDate Collected: 01/26/21 18:55

Percent Solids: 50.0Date Received: 01/28/21 08:30
RL MDL

Total Organic Carbon - Duplicates 44000 2000 1500 mg/Kg ☼ 02/04/21 13:41 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-10Client Sample ID: ES-13_012621_SED_03-05
Matrix: SolidDate Collected: 01/26/21 19:05

Date Received: 01/28/21 08:30
RL MDL

Percent Moisture 28.6 0.1 0.1 % 02/04/21 12:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.1 0.1 % 02/04/21 12:03 1Percent Solids 71.4

Eurofins TestAmerica, Pittsburgh
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Client Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Lab Sample ID: 180-116528-10Client Sample ID: ES-13_012621_SED_03-05
Matrix: SolidDate Collected: 01/26/21 19:05

Percent Solids: 71.4Date Received: 01/28/21 08:30
RL MDL

Total Organic Carbon - Duplicates 12000 1400 1000 mg/Kg ☼ 02/04/21 12:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Eurofins TestAmerica, Pittsburgh
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Default Detection Limits
Client: Wood E&I Solutions Inc Job ID: 180-116528-1
Project/Site: Wood Penobscot River Proposal

General Chemistry

0.1Percent Moisture %

Analyte UnitsMDLRL

0.1

0.1Percent Solids %0.1

1000Total Organic Carbon - Duplicates mg/Kg750

Eurofins TestAmerica, Pittsburgh
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QC Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

Method: 2540G - SM 2540G

Client Sample ID: FRB-02_012621_SED_00-01Lab Sample ID: 180-116528-5 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 345426

Percent Moisture 51.7 51.4 % 0.6 10

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Percent Solids 48.3 48.6 % 0.6 10

Client Sample ID: ES-13_012621_SED_00-01Lab Sample ID: 180-116528-8 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 345577

Percent Moisture 58.9 59.2 % 0.5 10

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Percent Solids 41.1 40.8 % 0.7 10

Method: EPA-Lloyd Kahn - Organic Carbon, Total (TOC)

Client Sample ID: Method BlankLab Sample ID: MB 180-345159/4
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 345159

RL MDL

Total Organic Carbon - Duplicates ND 1000 750 mg/Kg 01/29/21 13:31 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 180-345159/5
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 345159

Total Organic Carbon - 

Duplicates

37800 34800 mg/Kg 92 75 - 125

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: FRB-02_012621_SED_03-05Lab Sample ID: 180-116528-7 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 345159

Total Organic Carbon - 

Duplicates

22000 39300 58100 mg/Kg 93 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: FRB-02_012621_SED_03-05Lab Sample ID: 180-116528-7 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 345159

Total Organic Carbon - 

Duplicates

22000 37700 59400 mg/Kg 100 75 - 125 2 20☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 180-345656/4
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 345656

RL MDL

Total Organic Carbon - Duplicates ND 1000 750 mg/Kg 02/04/21 11:37 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Eurofins TestAmerica, Pittsburgh
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QC Sample Results
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

Method: EPA-Lloyd Kahn - Organic Carbon, Total (TOC) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 180-345656/5
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 345656

Total Organic Carbon - 

Duplicates

37800 38300 mg/Kg 101 75 - 125

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ES-13_012621_SED_03-05Lab Sample ID: 180-116528-10 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 345656

Total Organic Carbon - 

Duplicates

12000 32900 42100 mg/Kg 90 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: ES-13_012621_SED_03-05Lab Sample ID: 180-116528-10 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 345656

Total Organic Carbon - 

Duplicates

12000 31900 42900 mg/Kg 96 75 - 125 2 20☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Eurofins TestAmerica, Pittsburgh
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QC Association Summary
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

General Chemistry

Analysis Batch: 345159

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid EPA-Lloyd Kahn180-116528-1 MMBKD-01_012521_SED_00-01 Total/NA

Solid EPA-Lloyd Kahn180-116528-2 MMBKD-01_012521_SED_01-03 Total/NA

Solid EPA-Lloyd Kahn180-116528-3 MMBKD-01_012521_SED_03-05 Total/NA

Solid EPA-Lloyd Kahn180-116528-4 MMBKD-01_012521_SED_01-03_DUP Total/NA

Solid EPA-Lloyd Kahn180-116528-5 FRB-02_012621_SED_00-01 Total/NA

Solid EPA-Lloyd Kahn180-116528-6 FRB-02_012621_SED_01-03 Total/NA

Solid EPA-Lloyd Kahn180-116528-7 FRB-02_012621_SED_03-05 Total/NA

Solid EPA-Lloyd KahnMB 180-345159/4 Method Blank Total/NA

Solid EPA-Lloyd KahnLCS 180-345159/5 Lab Control Sample Total/NA

Solid EPA-Lloyd Kahn180-116528-7 MS FRB-02_012621_SED_03-05 Total/NA

Solid EPA-Lloyd Kahn180-116528-7 MSD FRB-02_012621_SED_03-05 Total/NA

Analysis Batch: 345415

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 2540G180-116528-2 MMBKD-01_012521_SED_01-03 Total/NA

Solid 2540G180-116528-3 MMBKD-01_012521_SED_03-05 Total/NA

Solid 2540G180-116528-4 MMBKD-01_012521_SED_01-03_DUP Total/NA

Analysis Batch: 345426

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 2540G180-116528-5 FRB-02_012621_SED_00-01 Total/NA

Solid 2540G180-116528-6 FRB-02_012621_SED_01-03 Total/NA

Solid 2540G180-116528-7 FRB-02_012621_SED_03-05 Total/NA

Solid 2540G180-116528-5 DU FRB-02_012621_SED_00-01 Total/NA

Analysis Batch: 345455

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 2540G180-116528-1 MMBKD-01_012521_SED_00-01 Total/NA

Analysis Batch: 345577

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 2540G180-116528-8 ES-13_012621_SED_00-01 Total/NA

Solid 2540G180-116528-9 ES-13_012621_SED_01-03 Total/NA

Solid 2540G180-116528-10 ES-13_012621_SED_03-05 Total/NA

Solid 2540G180-116528-8 DU ES-13_012621_SED_00-01 Total/NA

Analysis Batch: 345656

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid EPA-Lloyd Kahn180-116528-8 ES-13_012621_SED_00-01 Total/NA

Solid EPA-Lloyd Kahn180-116528-9 ES-13_012621_SED_01-03 Total/NA

Solid EPA-Lloyd Kahn180-116528-10 ES-13_012621_SED_03-05 Total/NA

Solid EPA-Lloyd KahnMB 180-345656/4 Method Blank Total/NA

Solid EPA-Lloyd KahnLCS 180-345656/5 Lab Control Sample Total/NA

Solid EPA-Lloyd Kahn180-116528-10 MS ES-13_012621_SED_03-05 Total/NA

Solid EPA-Lloyd Kahn180-116528-10 MSD ES-13_012621_SED_03-05 Total/NA

Eurofins TestAmerica, Pittsburgh
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Lab Chronicle
Client: Wood E&I Solutions Inc Job ID: 180-116528-1
Project/Site: Wood Penobscot River Proposal

Client Sample ID: MMBKD-01_012521_SED_00-01 Lab Sample ID: 180-116528-1
Matrix: SolidDate Collected: 01/25/21 15:25

Date Received: 01/28/21 08:30

Analysis 2540G MM102/03/21 13:231 TAL PIT345455

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: NOEQUIP

Client Sample ID: MMBKD-01_012521_SED_00-01 Lab Sample ID: 180-116528-1
Matrix: SolidDate Collected: 01/25/21 15:25

Percent Solids: 24.8Date Received: 01/28/21 08:30

Analysis EPA-Lloyd Kahn DLF01/29/21 14:101 TAL PIT345159

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: FLASHEA

Client Sample ID: MMBKD-01_012521_SED_01-03 Lab Sample ID: 180-116528-2
Matrix: SolidDate Collected: 01/25/21 15:35

Date Received: 01/28/21 08:30

Analysis 2540G MM102/03/21 10:431 TAL PIT345415

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: NOEQUIP

Client Sample ID: MMBKD-01_012521_SED_01-03 Lab Sample ID: 180-116528-2
Matrix: SolidDate Collected: 01/25/21 15:35

Percent Solids: 39.6Date Received: 01/28/21 08:30

Analysis EPA-Lloyd Kahn DLF01/29/21 14:271 TAL PIT345159

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: FLASHEA

Client Sample ID: MMBKD-01_012521_SED_03-05 Lab Sample ID: 180-116528-3
Matrix: SolidDate Collected: 01/25/21 15:40

Date Received: 01/28/21 08:30

Analysis 2540G MM102/03/21 10:431 TAL PIT345415

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: NOEQUIP

Client Sample ID: MMBKD-01_012521_SED_03-05 Lab Sample ID: 180-116528-3
Matrix: SolidDate Collected: 01/25/21 15:40

Percent Solids: 52.6Date Received: 01/28/21 08:30

Analysis EPA-Lloyd Kahn DLF01/29/21 14:441 TAL PIT345159

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: FLASHEA

Eurofins TestAmerica, Pittsburgh
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Lab Chronicle
Client: Wood E&I Solutions Inc Job ID: 180-116528-1
Project/Site: Wood Penobscot River Proposal

Client Sample ID: MMBKD-01_012521_SED_01-03_DUP Lab Sample ID: 180-116528-4
Matrix: SolidDate Collected: 01/25/21 12:00

Date Received: 01/28/21 08:30

Analysis 2540G MM102/03/21 10:431 TAL PIT345415

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: NOEQUIP

Client Sample ID: MMBKD-01_012521_SED_01-03_DUP Lab Sample ID: 180-116528-4
Matrix: SolidDate Collected: 01/25/21 12:00

Percent Solids: 39.3Date Received: 01/28/21 08:30

Analysis EPA-Lloyd Kahn DLF01/29/21 15:061 TAL PIT345159

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: FLASHEA

Client Sample ID: FRB-02_012621_SED_00-01 Lab Sample ID: 180-116528-5
Matrix: SolidDate Collected: 01/26/21 15:00

Date Received: 01/28/21 08:30

Analysis 2540G MM102/03/21 11:231 TAL PIT345426

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: NOEQUIP

Client Sample ID: FRB-02_012621_SED_00-01 Lab Sample ID: 180-116528-5
Matrix: SolidDate Collected: 01/26/21 15:00

Percent Solids: 48.3Date Received: 01/28/21 08:30

Analysis EPA-Lloyd Kahn DLF01/29/21 15:361 TAL PIT345159

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: FLASHEA

Client Sample ID: FRB-02_012621_SED_01-03 Lab Sample ID: 180-116528-6
Matrix: SolidDate Collected: 01/26/21 15:15

Date Received: 01/28/21 08:30

Analysis 2540G MM102/03/21 11:231 TAL PIT345426

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: NOEQUIP

Client Sample ID: FRB-02_012621_SED_01-03 Lab Sample ID: 180-116528-6
Matrix: SolidDate Collected: 01/26/21 15:15

Percent Solids: 50.3Date Received: 01/28/21 08:30

Analysis EPA-Lloyd Kahn DLF01/29/21 15:531 TAL PIT345159

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: FLASHEA

Eurofins TestAmerica, Pittsburgh
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Lab Chronicle
Client: Wood E&I Solutions Inc Job ID: 180-116528-1
Project/Site: Wood Penobscot River Proposal

Client Sample ID: FRB-02_012621_SED_03-05 Lab Sample ID: 180-116528-7
Matrix: SolidDate Collected: 01/26/21 15:30

Date Received: 01/28/21 08:30

Analysis 2540G MM102/03/21 11:231 TAL PIT345426

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: NOEQUIP

Client Sample ID: FRB-02_012621_SED_03-05 Lab Sample ID: 180-116528-7
Matrix: SolidDate Collected: 01/26/21 15:30

Percent Solids: 56.0Date Received: 01/28/21 08:30

Analysis EPA-Lloyd Kahn DLF01/29/21 16:161 TAL PIT345159

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 14.6 mg 14.6 mg

Instrument ID: FLASHEA

Client Sample ID: ES-13_012621_SED_00-01 Lab Sample ID: 180-116528-8
Matrix: SolidDate Collected: 01/26/21 18:45

Date Received: 01/28/21 08:30

Analysis 2540G KMM02/04/21 12:031 TAL PIT345577

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: NOEQUIP

Client Sample ID: ES-13_012621_SED_00-01 Lab Sample ID: 180-116528-8
Matrix: SolidDate Collected: 01/26/21 18:45

Percent Solids: 41.1Date Received: 01/28/21 08:30

Analysis EPA-Lloyd Kahn DLF02/04/21 11:591 TAL PIT345656

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: FLASHEA

Client Sample ID: ES-13_012621_SED_01-03 Lab Sample ID: 180-116528-9
Matrix: SolidDate Collected: 01/26/21 18:55

Date Received: 01/28/21 08:30

Analysis 2540G KMM02/04/21 12:031 TAL PIT345577

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: NOEQUIP

Client Sample ID: ES-13_012621_SED_01-03 Lab Sample ID: 180-116528-9
Matrix: SolidDate Collected: 01/26/21 18:55

Percent Solids: 50.0Date Received: 01/28/21 08:30

Analysis EPA-Lloyd Kahn DLF02/04/21 13:411 TAL PIT345656

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: FLASHEA

Eurofins TestAmerica, Pittsburgh
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Lab Chronicle
Client: Wood E&I Solutions Inc Job ID: 180-116528-1
Project/Site: Wood Penobscot River Proposal

Client Sample ID: ES-13_012621_SED_03-05 Lab Sample ID: 180-116528-10
Matrix: SolidDate Collected: 01/26/21 19:05

Date Received: 01/28/21 08:30

Analysis 2540G KMM02/04/21 12:031 TAL PIT345577

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Instrument ID: NOEQUIP

Client Sample ID: ES-13_012621_SED_03-05 Lab Sample ID: 180-116528-10
Matrix: SolidDate Collected: 01/26/21 19:05

Percent Solids: 71.4Date Received: 01/28/21 08:30

Analysis EPA-Lloyd Kahn DLF02/04/21 12:221 TAL PIT345656

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 14.7 mg 14.7 mg

Instrument ID: FLASHEA

Laboratory References:

TAL PIT = Eurofins TestAmerica, Pittsburgh, 301 Alpha Drive, RIDC Park, Pittsburgh, PA 15238, TEL (412)963-7058

Analyst References:

Lab: TAL PIT

Batch Type: Analysis

DLF = Donald Ferguson

KMM = Kendric Moore

MM1 = Mary Beth Miller

Eurofins TestAmerica, Pittsburgh
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Accreditation/Certification Summary
Client: Wood E&I Solutions Inc Job ID: 180-116528-1
Project/Site: Wood Penobscot River Proposal

Laboratory: Eurofins TestAmerica, Pittsburgh
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program Identification Number Expiration Date

Maine PA00164State 03-06-22

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

2540G Solid Percent Moisture

2540G Solid Percent Solids

EPA-Lloyd Kahn Solid Total Organic Carbon - Duplicates

Eurofins TestAmerica, Pittsburgh
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Method Summary
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

Method Method Description LaboratoryProtocol

SM222540G SM 2540G TAL PIT

EPAEPA-Lloyd Kahn Organic Carbon, Total (TOC) TAL PIT

Protocol References:

EPA = US Environmental Protection Agency

SM22 = Standard Methods For The Examination Of Water And Wastewater, 22nd Edition

Laboratory References:

TAL PIT = Eurofins TestAmerica, Pittsburgh, 301 Alpha Drive, RIDC Park, Pittsburgh, PA 15238, TEL (412)963-7058

Eurofins TestAmerica, Pittsburgh
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Sample Summary
Job ID: 180-116528-1Client: Wood E&I Solutions Inc

Project/Site: Wood Penobscot River Proposal

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

180-116528-1 MMBKD-01_012521_SED_00-01 Solid 01/25/21 15:25 01/28/21 08:30

180-116528-2 MMBKD-01_012521_SED_01-03 Solid 01/25/21 15:35 01/28/21 08:30

180-116528-3 MMBKD-01_012521_SED_03-05 Solid 01/25/21 15:40 01/28/21 08:30

180-116528-4 MMBKD-01_012521_SED_01-03_DUP Solid 01/25/21 12:00 01/28/21 08:30

180-116528-5 FRB-02_012621_SED_00-01 Solid 01/26/21 15:00 01/28/21 08:30

180-116528-6 FRB-02_012621_SED_01-03 Solid 01/26/21 15:15 01/28/21 08:30

180-116528-7 FRB-02_012621_SED_03-05 Solid 01/26/21 15:30 01/28/21 08:30

180-116528-8 ES-13_012621_SED_00-01 Solid 01/26/21 18:45 01/28/21 08:30

180-116528-9 ES-13_012621_SED_01-03 Solid 01/26/21 18:55 01/28/21 08:30

180-116528-10 ES-13_012621_SED_03-05 Solid 01/26/21 19:05 01/28/21 08:30

Eurofins TestAmerica, Pittsburgh
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 180-116528-1Eurofins TestAmerica, Pittsburgh

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

05/10/21 11/10/20 100 mL LKTOCKHP_00014 2.128 g Total Organic Carbon - 
Duplicates

10022.9 mg/LLKTOCKHPL1_00030 DI Water, Lot na

01/28/25 (Purchased Reagent) Total Organic Carbon - 
Duplicates

47.1 %Frontier Scientific, Lot LH90S92.LKTOCKHP_00014

09/28/22 (Purchased Reagent) Total Organic Carbon - 
Duplicates

37790 mg/KgCE Elantech, Lot 020718LKTOCSRM_00040

Page 38 of 297



Reagent

LKTOCKHP_00014
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CERTIFICATE OF ANALYSIS 
Catalog No. : 141482 Lot Number : LH90S92

Product Name : Potassium hydrogen phthalate, 99%

CAS : 877-24-7

Version : 1.2

Molecular Formula : C8H5KO4

Molecular Weight : 204.22 Issue Date : 2018-09-17

Appearance : White crystals

IR : Conforms to structure

Assay : 99.96%

pH : 4.0 (0.05 M soln. at 25 ℃)

Page 1 of 1COA -J&K Scientific

9/14/2020https://www.jk-sci.com/Search/COA?coaID=154891
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Reagent

LKTOCSRM_00040
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GENERAL CHEMISTRY
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COVER PAGE

Lab Name:   Job Number: 

Client Sample ID Lab Sample ID

GENERAL CHEMISTRY

Project: Wood Penobscot River Proposal

SDG No.:  

180-116528-1Eurofins TestAmerica, Pittsburgh

180-116528-1 MMBKD-01_012521_SED_00-01
180-116528-2 MMBKD-01_012521_SED_01-03
180-116528-3 MMBKD-01_012521_SED_03-05
180-116528-4 MMBKD-01_012521_SED_01-03_DUP
180-116528-5 FRB-02_012621_SED_00-01
180-116528-6 FRB-02_012621_SED_01-03
180-116528-7 FRB-02_012621_SED_03-05
180-116528-8 ES-13_012621_SED_00-01
180-116528-9 ES-13_012621_SED_01-03
180-116528-10 ES-13_012621_SED_03-05

Comments:
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1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 180-116528-1

Date Received: 01/28/2021  08:30

 

180-116528-1

MMBKD-01_012521_SED_00-01

Solid 01/25/2021  15:25Date Sampled:

Reporting Basis: DRY

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

% Solids: 24.8

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-44-0 Total Organic Carbon 
- Duplicates

94000 mg/Kg4000 3000 1 EPA-Lloy
d Kahn

FORM IB-IN Page 48 of 297



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 180-116528-2

Date Received: 01/28/2021  08:30

 

180-116528-1

MMBKD-01_012521_SED_01-03

Solid 01/25/2021  15:35Date Sampled:

Reporting Basis: DRY

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

% Solids: 39.6

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-44-0 Total Organic Carbon 
- Duplicates

54000 mg/Kg2500 1900 1 EPA-Lloy
d Kahn

FORM IB-IN Page 49 of 297



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 180-116528-3

Date Received: 01/28/2021  08:30

 

180-116528-1

MMBKD-01_012521_SED_03-05

Solid 01/25/2021  15:40Date Sampled:

Reporting Basis: DRY

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

% Solids: 52.6

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-44-0 Total Organic Carbon 
- Duplicates

34000 mg/Kg1900 1400 1 EPA-Lloy
d Kahn

FORM IB-IN Page 50 of 297



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 180-116528-4

Date Received: 01/28/2021  08:30

 

180-116528-1

MMBKD-01_012521_SED_01-03_DUP

Solid 01/25/2021  12:00Date Sampled:

Reporting Basis: DRY

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

% Solids: 39.3

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-44-0 Total Organic Carbon 
- Duplicates

56000 mg/Kg2500 1900 1 EPA-Lloy
d Kahn

FORM IB-IN Page 51 of 297



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 180-116528-5

Date Received: 01/28/2021  08:30

 

180-116528-1

FRB-02_012621_SED_00-01

Solid 01/26/2021  15:00Date Sampled:

Reporting Basis: DRY

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

% Solids: 48.3

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-44-0 Total Organic Carbon 
- Duplicates

21000 mg/Kg2100 1500 1 EPA-Lloy
d Kahn

FORM IB-IN Page 52 of 297



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 180-116528-6

Date Received: 01/28/2021  08:30

 

180-116528-1

FRB-02_012621_SED_01-03

Solid 01/26/2021  15:15Date Sampled:

Reporting Basis: DRY

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

% Solids: 50.3

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-44-0 Total Organic Carbon 
- Duplicates

24000 mg/Kg2000 1500 1 EPA-Lloy
d Kahn

FORM IB-IN Page 53 of 297



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 180-116528-7

Date Received: 01/28/2021  08:30

 

180-116528-1

FRB-02_012621_SED_03-05

Solid 01/26/2021  15:30Date Sampled:

Reporting Basis: DRY

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

% Solids: 56.0

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-44-0 Total Organic Carbon 
- Duplicates

22000 mg/Kg1800 1300 1 EPA-Lloy
d Kahn

FORM IB-IN Page 54 of 297



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 180-116528-8

Date Received: 01/28/2021  08:30

 

180-116528-1

ES-13_012621_SED_00-01

Solid 01/26/2021  18:45Date Sampled:

Reporting Basis: DRY

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

% Solids: 41.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-44-0 Total Organic Carbon 
- Duplicates

66000 mg/Kg2400 1800 1 EPA-Lloy
d Kahn

FORM IB-IN Page 55 of 297



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 180-116528-9

Date Received: 01/28/2021  08:30

 

180-116528-1

ES-13_012621_SED_01-03

Solid 01/26/2021  18:55Date Sampled:

Reporting Basis: DRY

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

% Solids: 50.0

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-44-0 Total Organic Carbon 
- Duplicates

44000 mg/Kg2000 1500 1 EPA-Lloy
d Kahn

FORM IB-IN Page 56 of 297



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 180-116528-10

Date Received: 01/28/2021  08:30

 

180-116528-1

ES-13_012621_SED_03-05

Solid 01/26/2021  19:05Date Sampled:

Reporting Basis: DRY

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

% Solids: 71.4

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-44-0 Total Organic Carbon 
- Duplicates

12000 mg/Kg1400 1000 1 EPA-Lloy
d Kahn

FORM IB-IN Page 57 of 297



2-IN

Lab Name: Job No.:

SDG No.:  

180-116528-1

Analyst: DLF Batch Start Date: 01/29/2021

Reporting Units: mg/Kg Analytical Batch No.: 345159

CALIBRATION QUALITY CONTROL
GENERAL CHEMISTRY

Sample
Number

QC 
Type Time Analyte Result

Spike
Amount

(%)
Recovery Limits Qual Reagent

Eurofins TestAmerica, Pittsburgh

CCV 13:18 Total Organic Carbon - 
Duplicates

10100 10000 101 85-115 LKTOCKHPL1_00030 2

CCB 13:23 Total Organic Carbon - 
Duplicates

ND   3

CCV 15:23 Total Organic Carbon - 
Duplicates

10200 10000 102 85-115 LKTOCKHPL1_00030 16

CCB 15:28 Total Organic Carbon - 
Duplicates

ND   17

CCV 17:28 Total Organic Carbon - 
Duplicates

10200 10000 102 85-115 LKTOCKHPL1_00030 30

CCB 17:34 Total Organic Carbon - 
Duplicates

ND   31

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.
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2-IN

Lab Name: Job No.:

SDG No.:  

180-116528-1

Analyst: DLF Batch Start Date: 02/04/2021

Reporting Units: mg/Kg Analytical Batch No.: 345656

CALIBRATION QUALITY CONTROL
GENERAL CHEMISTRY

Sample
Number

QC 
Type Time Analyte Result

Spike
Amount

(%)
Recovery Limits Qual Reagent

Eurofins TestAmerica, Pittsburgh

CCV 11:25 Total Organic Carbon - 
Duplicates

10100 10000 100 85-115 LKTOCKHPL1_00030 2

CCB 11:31 Total Organic Carbon - 
Duplicates

ND   3

CCV 13:29 Total Organic Carbon - 
Duplicates

10100 10000 101 85-115 LKTOCKHPL1_00030 14

CCB 13:35 Total Organic Carbon - 
Duplicates

ND   15

CCV 14:48 Total Organic Carbon - 
Duplicates

10100 10000 101 85-115 LKTOCKHPL1_00030 24

CCB 14:53 Total Organic Carbon - 
Duplicates

ND   25

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.
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Lab Name: Job No.:

SDG No.:

Method Analyte Result Qual Dil

3-IN

 

180-116528-1

Lab Sample ID Units

Eurofins TestAmerica, Pittsburgh

METHOD BLANK
GENERAL CHEMISTRY

RL

Batch ID:  345159 Date: 01/29/2021 13:31

NDMB 180-345159/4 11000mg/KgTotal Organic Carbon - 
Duplicates

EPA-Lloyd 
Kahn
Batch ID:  345656 Date: 02/04/2021 11:37

NDMB 180-345656/4 11000mg/KgTotal Organic Carbon - 
Duplicates

EPA-Lloyd 
Kahn

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Matrix:

Analyte

 

180-116528-1

Method Lab Sample ID Result Unit
Spike
Amount

Pct.
Rec. LimitsC RPD

RPD
Limit Q

Solid

5-IN
MATRIX SPIKE SAMPLE RECOVERY

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

Batch ID:  345159 Date: 01/29/2021 16:32

Total Organic Carbon - 
Duplicates

EPA-Llo
yd Kahn

mg/Kg22000180-116528-7

EPA-Llo
yd Kahn

180-116528-7 
MS 

Total Organic Carbon - 
Duplicates

58100 mg/Kg 39300 75-12593

Batch ID:  345656 Date: 02/04/2021 12:44

Total Organic Carbon - 
Duplicates

EPA-Llo
yd Kahn

mg/Kg12000180-116528-10

EPA-Llo
yd Kahn

180-116528-10 
MS 

Total Organic Carbon - 
Duplicates

42100 mg/Kg 32900 75-12590

FORM V-IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Lab Name: Job No.:

SDG No.:

Matrix:

Analyte

 

180-116528-1

Method Lab Sample ID Result Unit
Spike
Amount

Pct.
Rec. LimitsC RPD

RPD
Limit Q

Solid

5-IN
MATRIX SPIKE DUPLICATE SAMPLE RECOVERY

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

Batch ID:  345159 Date: 01/29/2021 16:49

EPA-Llo
yd Kahn

180-116528-7 
MSD 

Total Organic Carbon - 
Duplicates

59400 mg/Kg 37700 100 75-125 2 20

Batch ID:  345656 Date: 02/04/2021 13:07

EPA-Llo
yd Kahn

180-116528-10 
MSD 

Total Organic Carbon - 
Duplicates

42900 mg/Kg 31900 96 75-125 2 20

FORM V-IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN

Job No.: 180-116528-1

LAB CONTROL SAMPLE
GENERAL CHEMISTRY

Lab Name:

SDG No.:  

Q
RPD

LimitRPDLimits
Pct.
Rec.

Spike
AmountUnitCResultAnalyteLab Sample IDMethod

Matrix: Solid

Eurofins TestAmerica, Pittsburgh

Batch ID:  345159 Date: 01/29/2021 13:42

LCS Source: LKTOCSRM_00040

37800 92EPA-Llo
yd Kahn

LCS 
180-345159/5

Total Organic Carbon - 
Duplicates

34800 mg/Kg 75-125

Batch ID:  345656 Date: 02/04/2021 11:48

LCS Source: LKTOCSRM_00040

37800 101EPA-Llo
yd Kahn

LCS 
180-345656/5

Total Organic Carbon - 
Duplicates

38300 mg/Kg 75-125

FORM VIIA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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9-IN

Instrument ID: NOEQUIP

180-116528-1Job Number:

SolidMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

DETECTION LIMITS

01/31/2010 13:27Method: 2540G RL Date:

Analyte Wavelength/
Mass

RL
(%)

Percent Moisture 0.1
Percent Solids 0.1

FORM IX - IN
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9-IN

Instrument ID: NOEQUIP

180-116528-1Job Number:

SolidMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

CALIBRATION BLANK DETECTION LIMITS

2540G XRL Date: 01/31/2010 13:31Method:

Analyte Wavelength/
Mass

XRL
(%)

Percent Moisture 0.1
Percent Solids 0.1

FORM IX - IN
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9-IN

Instrument ID: FLASHEA

180-116528-1Job Number:

SolidMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

DETECTION LIMITS

EPA-Lloyd Kahn MDL Date: 03/09/2017 16:58Method:

Analyte Wavelength/
Mass

RL MDL
(mg/Kg) (mg/Kg)

Total Organic Carbon - 
Duplicates

7461000

FORM IX - IN
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9-IN

Instrument ID: FLASHEA

180-116528-1Job Number:

SolidMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

Eurofins TestAmerica, Pittsburgh

CALIBRATION BLANK DETECTION LIMITS

EPA-Lloyd Kahn XMDL Date: 03/09/2017 16:58Method:

Analyte Wavelength/
Mass

XRL XMDL
(mg/Kg) (mg/Kg)

Total Organic Carbon - 
Duplicates

7461000

FORM IX - IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:02/03/2021  10:43 02/03/2021  10:43

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 180-116528-1

SDG No.:

Eurofins TestAmerica, Pittsburgh

NOEQUIP 2540G

Analytes

TimeD/FLab Sample Id
%
S
o
l

M
o
i
s
t

T
y
p
e

10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ
10:43ZZZZZZ

X X10:431180-116528-2 T
X X10:431180-116528-3 T
X X10:431180-116528-4 T

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:02/03/2021  11:23 02/03/2021  11:23

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 180-116528-1

SDG No.:

Eurofins TestAmerica, Pittsburgh

NOEQUIP 2540G

Analytes

TimeD/FLab Sample Id
%
S
o
l

M
o
i
s
t

T
y
p
e

X X11:231180-116528-5 T
X X11:231180-116528-5 DU T
X X11:231180-116528-6 T

11:23ZZZZZZ
11:23ZZZZZZ
11:23ZZZZZZ

X X11:231180-116528-7 T
11:23ZZZZZZ
11:23ZZZZZZ
11:23ZZZZZZ
11:23ZZZZZZ
11:23ZZZZZZ
11:23ZZZZZZ
11:23ZZZZZZ
11:23ZZZZZZ
11:23ZZZZZZ
11:23ZZZZZZ
11:23ZZZZZZ
11:23ZZZZZZ
11:23ZZZZZZ
11:23ZZZZZZ
11:23ZZZZZZ

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:02/03/2021  13:23 02/03/2021  13:23

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 180-116528-1

SDG No.:

Eurofins TestAmerica, Pittsburgh

NOEQUIP 2540G

Analytes

TimeD/FLab Sample Id
%
S
o
l

M
o
i
s
t

T
y
p
e

13:23ZZZZZZ
13:23ZZZZZZ
13:23ZZZZZZ
13:23ZZZZZZ
13:23ZZZZZZ
13:23ZZZZZZ
13:23ZZZZZZ

X X13:231180-116528-1 T

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:02/04/2021  12:03 02/04/2021  12:03

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 180-116528-1

SDG No.:

Eurofins TestAmerica, Pittsburgh

NOEQUIP 2540G

Analytes

TimeD/FLab Sample Id
%
S
o
l

M
o
i
s
t

T
y
p
e

X X12:031180-116528-8 T
X X12:031180-116528-8 DU T
X X12:031180-116528-9 T
X X12:031180-116528-10 T

12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ
12:03ZZZZZZ

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:01/29/2021  13:00 02/01/2021  10:39

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 180-116528-1

SDG No.:

Eurofins TestAmerica, Pittsburgh

FLASHEA EPA-Lloyd Kahn

Analytes

TimeD/FLab Sample Id
T
O
C
D

T
y
p
e

13:00RINSE 180-345159/1 
X13:181CCV 180-345159/2 
X13:231CCB 180-345159/3 
X13:311MB 180-345159/4 T
X13:421LCS 180-345159/5 T

13:53ZZZZZZ
14:05RINSE 180-345159/7 

X14:101180-116528-1 T
14:21RINSE 180-345159/9 

X14:271180-116528-2 T
14:38RINSE 180-345159/11 

X14:441180-116528-3 T
14:55RINSE 180-345159/13 

X15:061180-116528-4 T
15:17RINSE 180-345159/15 

X15:231CCV 180-345159/16 
X15:281CCB 180-345159/17 
X15:361180-116528-5 T

15:48RINSE 180-345159/19 
X15:531180-116528-6 T

16:04RINSE 180-345159/21 
X16:161180-116528-7 T

16:27RINSE 180-345159/23 
X16:321180-116528-7 MS T

16:43RINSE 180-345159/25 
X16:491180-116528-7 MSD T

17:00RINSE 180-345159/27 
17:11ZZZZZZ
17:23RINSE 180-345159/29 

X17:281CCV 180-345159/30 
X17:341CCB 180-345159/31 

17:39ZZZZZZ
17:50RINSE 180-345159/33 
17:56ZZZZZZ
18:07RINSE 180-345159/35 
18:18ZZZZZZ
18:30RINSE 180-345159/37 
18:35ZZZZZZ
18:46RINSE 180-345159/39 
18:57ZZZZZZ

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:01/29/2021  13:00 02/01/2021  10:39

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 180-116528-1

SDG No.:

Eurofins TestAmerica, Pittsburgh

FLASHEA EPA-Lloyd Kahn

Analytes

TimeD/FLab Sample Id
T
O
C
D

T
y
p
e

07:45RINSE 180-345159/41 
07:56CCV 180-345159/42 
08:02CCB 180-345159/43 
08:08ZZZZZZ
08:20RINSE 180-345159/45 
08:31ZZZZZZ
08:42RINSE 180-345159/47 
08:53ZZZZZZ
09:04RINSE 180-345159/49 
09:15ZZZZZZ
09:27RINSE 180-345159/51 
09:38CCV 180-345159/52 
09:43CCB 180-345159/53 
09:49ZZZZZZ
10:00RINSE 180-345159/55 
10:11ZZZZZZ
10:22RINSE 180-345159/57 
10:33CCV 180-345159/58 
10:39CCB 180-345159/59 

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:02/04/2021  11:19 02/04/2021  14:53

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 180-116528-1

SDG No.:

Eurofins TestAmerica, Pittsburgh

FLASHEA EPA-Lloyd Kahn

Analytes

TimeD/FLab Sample Id
T
O
C
D

T
y
p
e

11:19RINSE 180-345656/1 
X11:251CCV 180-345656/2 
X11:311CCB 180-345656/3 
X11:371MB 180-345656/4 T
X11:481LCS 180-345656/5 T
X11:591180-116528-8 T

12:11RINSE 180-345656/7 
X12:221180-116528-10 T

12:33RINSE 180-345656/9 
X12:441180-116528-10 MS T

12:56RINSE 180-345656/11 
X13:071180-116528-10 MSD T

13:18RINSE 180-345656/13 
X13:291CCV 180-345656/14 
X13:351CCB 180-345656/15 
X13:411180-116528-9 T

13:52RINSE 180-345656/17 
13:57RINSE 180-345656/18 
14:09ZZZZZZ
14:20RINSE 180-345656/20 
14:25RINSE 180-345656/21 
14:31RINSE 180-345656/22 
14:37RINSE 180-345656/23 

X14:481CCV 180-345656/24 
X14:531CCB 180-345656/25 

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

180-116528-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Miller, Mary Beth

02/04/21  01:00

02/03/21  12:50345415

Batch Method:

Eurofins TestAmerica, Pittsburgh

2540G

Lab Sample ID Client Sample ID Method Chain Basis DISH# DishWeight SampleMassWet SampleMassDry

MMBKD-01_012521_
SED_01-03

42 1.02 g 9.60 g 4.42 g2540G T180-116528-A-2

MMBKD-01_012521_
SED_03-05

43 1.00 g 7.67 g 4.51 g2540G T180-116528-A-3

MMBKD-01_012521_
SED_01-03_DUP

44 1.01 g 10.32 g 4.67 g2540G T180-116528-A-4

Batch Notes

Balance ID B738722774

Batch Comment completed by mbm

Date and Time Samples in Desiccator 02/04/2021 09:00

Date and Time Samples out of Desiccator 02/04/2021 09:30

Date samples were placed in the oven 02/03/2021

Oven Temp In 103 Degrees C

Time samples were place in the oven 12:50

Date samples were removed from oven 02/04/2021

Oven Temp Out 104 Degrees C

Time Samples were removed from oven 09:00

Oven ID 5005

Thermometer ID Qc-12  cf=0

Temperature - Start - Uncorrected 103 Degrees C

Temperature - End - Uncorrected 104 Degrees C

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 12540G
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

180-116528-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Miller, Mary Beth

02/04/21  13:04

02/03/21  12:50345426

Batch Method:

Eurofins TestAmerica, Pittsburgh

2540G

Lab Sample ID Client Sample ID Method Chain Basis DISH# DishWeight SampleMassWet SampleMassDry AnalysisComment

FRB-02_012621_SE
D_00-01

45 1.00 g 6.01 g 3.42 g tray 492540G T180-116528-A-5

FRB-02_012621_SE
D_00-01

46 1.01 g 6.03 g 3.45 g2540G T180-116528-A-5 
DU

FRB-02_012621_SE
D_01-03

47 1.00 g 8.02 g 4.53 g2540G T180-116528-A-6

FRB-02_012621_SE
D_03-05

51 1.01 g 8.22 g 5.05 g2540G T180-116528-A-7

Batch Notes

Balance ID B738722774

Batch Comment completed by mbm

Date and Time Samples in Desiccator 02/04/2021 09:00

Date and Time Samples out of Desiccator 02/04/2021 09:30

Date samples were placed in the oven 02/03/2021

Oven Temp In 103 Degrees C

Time samples were place in the oven 12:30

Date samples were removed from oven 02/04/2021

Oven Temp Out 104 Degrees C

Time Samples were removed from oven 09:00

Oven ID 5005

Thermometer ID QC-12 CF=0

Temperature - Start - Uncorrected 103 Degrees C

Temperature - End - Uncorrected 104 Degrees C

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

180-116528-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Miller, Mary Beth

02/04/21  13:07

02/03/21  13:23345455

Batch Method:

Eurofins TestAmerica, Pittsburgh

2540G

Lab Sample ID Client Sample ID Method Chain Basis DISH# DishWeight SampleMassWet SampleMassDry

MMBKD-01_012521_
SED_00-01

76 1.00 g 8.38 g 2.83 g2540G T180-116528-A-1

Batch Notes

Balance ID B738722774

Batch Comment completed by mbm

Date and Time Samples in Desiccator 02/04/2021 09:00

Date and Time Samples out of Desiccator 02/04/2021 09:30

Date samples were placed in the oven 02/03/2021

Oven Temp In 103 Degrees C

Time samples were place in the oven 01:30

Date samples were removed from oven 02/04/2021

Oven Temp Out 104 Degrees C

Time Samples were removed from oven 09:00

Oven ID 5005

Thermometer ID qc-12 CF=0

Temperature - Start - Uncorrected 103 Degrees C

Temperature - End - Uncorrected 104 Degrees C

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

180-116528-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Moore, Kendric M

02/05/21  12:59

02/04/21  12:03345577

Batch Method:

Eurofins TestAmerica, Pittsburgh

2540G

Lab Sample ID Client Sample ID Method Chain Basis DISH# DishWeight SampleMassWet SampleMassDry AnalysisComment

ES-13_012621_SED
_00-01

1 1.04 g 6.34 g 3.22 g Tray 0.22540G T180-116528-A-8

ES-13_012621_SED
_00-01

2 1.03 g 6.32 g 3.19 g2540G T180-116528-A-8 
DU

ES-13_012621_SED
_01-03

3 1.03 g 8.03 g 4.53 g2540G T180-116528-A-9

ES-13_012621_SED
_03-05

4 1.02 g 8.11 g 6.08 g2540G T180-116528-A-10

Batch Notes

Balance ID 8949

Batch Comment Desiccator 6

Date and Time Samples in Desiccator 02/05/2021 11:25

Date and Time Samples out of Desiccator 02/05/2021 12:49

Date samples were placed in the oven 02/04/2021

Oven Temp In 103 Degrees C

Time samples were place in the oven 15:26

Date samples were removed from oven 02/05/2021

Oven Temp Out 103 Degrees C

Time Samples were removed from oven 11:22

Oven ID 5005

Thermometer ID qa back-up 12(tclp) cf=0

Temperature - Start - Uncorrected 103 Degrees C

Temperature - End - Uncorrected 103 Degrees C

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

180-116528-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Ferguson, Donald01/29/21  13:00345159

Batch Method:

Eurofins TestAmerica, Pittsburgh

EPA-Lloyd Kahn

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount LKTOCKHPL1 
00030

LKTOCSRM 00040

0.1 mLEPA-Lloyd 
Kahn

CCV 
180-345159/2

23.55 mg 23.55 mgEPA-Lloyd 
Kahn

MB 180-345159/4

9.75 mg 9.75 mg 9.75 mgEPA-Lloyd 
Kahn

LCS 
180-345159/5

0.1 mLEPA-Lloyd 
Kahn

CCV 
180-345159/16

FRB-02_012621_SE
D_03-05

14.6 mg 14.6 mgEPA-Lloyd 
Kahn

T180-116528-A-7

FRB-02_012621_SE
D_03-05

13.4 mg 13.4 mg 7.8 mgEPA-Lloyd 
Kahn

T180-116528-A-7 
MS

FRB-02_012621_SE
D_03-05

14.15 mg 14.15 mg 7.9 mgEPA-Lloyd 
Kahn

T180-116528-A-7 
MSD

0.1 mLEPA-Lloyd 
Kahn

CCV 
180-345159/30

Batch Notes

Batch Comment Ottawa sand 3442271

Phosphoric Acid ID 3958283

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 1EPA-Lloyd Kahn
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

180-116528-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Ferguson, Donald02/04/21  11:19345656

Batch Method:

Eurofins TestAmerica, Pittsburgh

EPA-Lloyd Kahn

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount LKTOCKHPL1 
00030

LKTOCSRM 00040

0.1 mLEPA-Lloyd 
Kahn

CCV 
180-345656/2

20.2 mg 20.2 mgEPA-Lloyd 
Kahn

MB 180-345656/4

10.45 mg 10.45 mg 10.45 mgEPA-Lloyd 
Kahn

LCS 
180-345656/5

ES-13_012621_SED
_03-05

14.7 mg 14.7 mgEPA-Lloyd 
Kahn

T180-116528-B-10

ES-13_012621_SED
_03-05

13.05 mg 13.05 mg 8.1 mgEPA-Lloyd 
Kahn

T180-116528-B-10 
MS

ES-13_012621_SED
_03-05

13.05 mg 13.05 mg 7.85 mgEPA-Lloyd 
Kahn

T180-116528-B-10 
MSD

0.1 mLEPA-Lloyd 
Kahn

CCV 
180-345656/14

0.1 mLEPA-Lloyd 
Kahn

CCV 
180-345656/24

Batch Notes

Batch Comment Ottawa sand 3442271

Phosphoric Acid ID 3958283

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 1EPA-Lloyd Kahn

Page 80 of 297



General Chemistry Raw Data Report
Job ID: 180-116528-1

Batch: 345415 Analyst Initials: MM1
Instrument: No EquipmentMethod: 2540G

Lab Sample ID: 180-116528-A-2 Analysis Date: Feb 03, 2021 10:43

Percent Moisture

Analyte Raw Result UnitDetector

60.3729603729604None %

Dilution

1

Percent Solids None 39.6270396270396 %1

Lab Sample ID: 180-116528-A-3 Analysis Date: Feb 03, 2021 10:43

Percent Moisture

Analyte Raw Result UnitDetector

47.376311844078None %

Dilution

1

Percent Solids None 52.623688155922 %1

Lab Sample ID: 180-116528-A-4 Analysis Date: Feb 03, 2021 10:43

Percent Moisture

Analyte Raw Result UnitDetector

60.687432867884None %

Dilution

1

Percent Solids None 39.312567132116 %1

Eurofins TestAmerica, Pittsburgh

Page 81 of 297



General Chemistry Raw Data Report
Job ID: 180-116528-1

Batch: 345426 Analyst Initials: MM1
Instrument: No EquipmentMethod: 2540G

Lab Sample ID: 180-116528-A-5 Analysis Date: Feb 03, 2021 11:23

Percent Moisture

Analyte Raw Result UnitDetector

51.6966067864271None %

Dilution

1

Percent Solids None 48.3033932135729 %1

Lab Sample ID: 180-116528-A-5 DU Analysis Date: Feb 03, 2021 11:23

Percent Moisture

Analyte Raw Result UnitDetector

51.394422310757None %

Dilution

1

Percent Solids None 48.605577689243 %1

Lab Sample ID: 180-116528-A-6 Analysis Date: Feb 03, 2021 11:23

Percent Moisture

Analyte Raw Result UnitDetector

49.7150997150997None %

Dilution

1

Percent Solids None 50.2849002849003 %1

Lab Sample ID: 180-116528-A-7 Analysis Date: Feb 03, 2021 11:23

Percent Moisture

Analyte Raw Result UnitDetector

43.9667128987517None %

Dilution

1

Percent Solids None 56.0332871012483 %1

Eurofins TestAmerica, Pittsburgh
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General Chemistry Raw Data Report
Job ID: 180-116528-1

Batch: 345455 Analyst Initials: MM1
Instrument: No EquipmentMethod: 2540G

Lab Sample ID: 180-116528-A-1 Analysis Date: Feb 03, 2021 13:23

Percent Moisture

Analyte Raw Result UnitDetector

75.2032520325203None %

Dilution

1

Percent Solids None 24.7967479674797 %1

Eurofins TestAmerica, Pittsburgh
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General Chemistry Raw Data Report
Job ID: 180-116528-1

Batch: 345577 Analyst Initials: KMM
Instrument: No EquipmentMethod: 2540G

Lab Sample ID: 180-116528-A-8 Analysis Date: Feb 04, 2021 12:03

Percent Moisture

Analyte Raw Result UnitDetector

58.8679245283019None %

Dilution

1

Percent Solids None 41.1320754716981 %1

Lab Sample ID: 180-116528-A-8 DU Analysis Date: Feb 04, 2021 12:03

Percent Moisture

Analyte Raw Result UnitDetector

59.1682419659735None %

Dilution

1

Percent Solids None 40.8317580340265 %1

Lab Sample ID: 180-116528-A-9 Analysis Date: Feb 04, 2021 12:03

Percent Moisture

Analyte Raw Result UnitDetector

50None %

Dilution

1

Percent Solids None 50 %1

Lab Sample ID: 180-116528-A-10 Analysis Date: Feb 04, 2021 12:03

Percent Moisture

Analyte Raw Result UnitDetector

28.6318758815233None %

Dilution

1

Percent Solids None 71.3681241184767 %1

Eurofins TestAmerica, Pittsburgh
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Shipping and
Receiving
Documents
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SHIP TO: DATE: 1/28/2021 
CHAIN OF 

CUSTODY 

-------
Wood E&IS Eurofins Pitts. 

CCC#: 511 Congress Street 
Portland, ME 04101 
(207) 828-3367

301 Alpha Drive RIDC Park 
Pittsburgh, PA 15238 
Atten: Carrie Gamber 

-------
PAGE: OF 

Lab Phone# (412) 963-2428 
Project Name: Penobscot River 2020 Project Contact: Denise King __________ B_il_l T_o __ : Denise King, W90 __ d_E_&_IS_--t-D_is_,_p_os_a_l _ln_st_ru_ct_io_n_s_: __ LA_B ___ ----l 

�-- ___________________ P_ro_,�"--·e_ct_N_u_m_b_e_r:_3_6_17_2_0_74=8=6=.0=3=-•= .... =• ======P=h=o=ne==N=um=b=e=r---__ - -_--_-__ 5_08_-_78_9_-1_7_3_8 _________ 2 __ 71_M_ill_R_d _____ ---t--S_h_;..ip_m_e_nt_M_e_t_ho_d_: ___ FE_D_E_X __ ---1
Project Manager: Rod Pendelton Project Phase: Sediment Monitoring Chelmsford, MA 01824 Waybill Number: NIA 
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I i I ) i : I 

; ! 
I 

; i I i I I : 

I

! ii 

I 
I 

I 
I 

Matrix 
! 

! 
: 

I !,�!:iii 
No. Sample ID Date & Time Sampled Sample Type 

! ! 1 
� 

::i 

� 0 � I-

SED 

SED 

SED 

N X 
N X 
N X 

: !
� 

_ 1 MMBKD-01_012521_SE

_

D
_=-

_
�-
-
O-

-

-�
-
-�

��
-

��-
-
-
-
:�-

--
�-

�
-

O
-=-

l
_
/
_
2

-=_

5
=
/2
=

0
=

2
=

1,
=
1
=
52

=
5

-��------��--�-+--_____ 
N

���-=-��---1:_:- ---�-=--=-==!=====---+· -•·-.,. , . ----,.- _-__ -_· 
2 MMBKD-01_01252l_SED_0l-03 01/25/2021 , 1535 N _ -· 

3 MMBKD-01_01252!-_?ED_03-0� __ 01}25/2021, 15�0 _______ N _________ _
SED 

SED 

N X 4 MMBKD-01_012521_SED_Ol-03_DUP 01/25/2021_, 1_2_0
_

0____ N ·- -

111111 11 
s FRB-02_012621_SED_00-0l _ __ _ ___ 01/26/2021, 1500 ___________ N ______ _!,! __ �-�-�-� 
6 FRB-02_012621 _S�D_0l-0� _____ ____ ___ 0_l/26/2021, 1515 __ SE_D _______ _r:-J _____ N ____ X ___ 
7 FRB-02_012621_SED_03-05 01/26/2021, 1530 SED N Y X 

i I 
I 

i I 

I i I I 
I i II ; 
I I I N 

I I i 
I. 

(/) 

X 
-t 

X 
X ·-
X 
X 

X 

X 

s ES-13_01262l_SED_00-01 _ 01/26/2021 , 184_5 �_S_E�--�- -� ____ N ___ H��� __ 1B_0_-1_1_65_2_B_C_h_a_in_o_f_C_us_to_d_y_____ . _ X

RU:>H 

5 5 
0 :r: :r: 

<X) � 'St 

- . - - ·-

Cl) 

ro 
0 

9 ES-13_012621 SED_Ol-03 01/26/2021, 1855 _SE_D __ --�----- ➔---�- �H��-� �------------A.-� -�--X
----1----+-----1----. 

10 ES-13_012621_SED_03-05 01/26/2021, 1905 SED N N H . , , '\. X 

�::--·-----��-�:-=------�----
-�-:----�-�--�-----�----------�--��---=-�-�=·=--=--=-=;-=·�;;�:::::::�;;;;ti:_=_=_=_=-_==-�-----,�� 1 ! _LH 1 �� T : ' "� '�'\ .. 

(/) 

� 
I-

0 
CD 

<( 
I-
0 
I-

1 
1 

1 
--

1 

1 

1 
-

1 

V) 

� 
� 
<( 

<( 
0 

0 
I 

- -

1 H 

1 H 

1 H

Sampler's Signature: • ✓• -�/" Date
} 

- Time: 
.r...tl 

For Lab Use 

--;Z:,.....t-� / -�� _ ______________ l .. _?,?il'Z_,L_ _ Vl_�u__ _ __1-D_o_ e_s _C _O_C _m_a-tc_h_ s_a _m _p _le -s:--------------------------.1

Relinquished By/Affil�n: 
· 
_ 
1 l , . ., JS Dat

i
e

/
·
., 
,1Jl 

I 
Time: ,..,(-l:, J. Broken Container: 

Y or N Comments: 

Y or N X=Analyze H=Hold Analysis Request - . . --,o,...,, b��� /-�vro� t.1' _�., VI-� u _ coc seal intact 

�
�c

�
v

�-
d

-�
y:

_f�)( 
Dat

i}2�fj21_
�

me
: V9-�0 ���;�

o

:��::ted: 
Relinquished By/Affiliation: Date: Time: Date contacted: 
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Cooler Temperature at receipt: 

Received By (LAB): Date: Time: 

Y or N 
y or N PO# C012906205 

y or N 
TOC Frozen until Shipment 
Extra volume for MS/MSD 

oc ---
NUMBER OF COOLERS SENT: 1 

Take off hold and analyze. 02/02/21 DMK
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Login Sample Receipt Checklist

Client: Wood E&I Solutions Inc Job Number: 180-116528-1

Login Number: 116528

Question Answer Comment

Creator: Kovitch, Christina M

List Source: Eurofins TestAmerica, Pittsburgh

List Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

Eurofins TestAmerica, Pittsburgh Page 297 of 297



US District Court – District of Maine 
2021 Black Duck Monitoring Report 
Penobscot River, ME 

Project No.:  3617207486 April 2021 

APPENDIX D-2 
BLACK DUCK BLOOD LARS 



5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Wood - MA

RE: Penobscot

Chelmsford, MA 01824

271 Mill Road

Rod Pendleton

Patrick Garcia-Strickland

Business Unit Manager

Enclosed are the analytical results for samples received by Eurofins Frontier Global Sciences.  All quality 

control measurements are within established control limits and there were no analytical difficulties 

encountered with the exception of those listed in the case narrative section of this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely, 

16 March 2021
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

MMBKD-01_012521_ABD_01_BL 1B00003-01 25-Jan-21 09:51 02-Feb-21 09:31Tissue

MMBKD-01_012521_ABD_02_BL 1B00003-02 25-Jan-21 10:08 02-Feb-21 09:31Tissue

MMBKD-01_012521_ABD_03_BL 1B00003-03 25-Jan-21 10:30 02-Feb-21 09:31Tissue

MMBKD-01_012521_ABD_04_BL 1B00003-04 25-Jan-21 10:40 02-Feb-21 09:31Tissue

MMBKD-01_012521_ABD_05_BL 1B00003-05 25-Jan-21 10:51 02-Feb-21 09:31Tissue

MMBKD-01_012521_ABD_06_BL 1B00003-06 25-Jan-21 11:07 02-Feb-21 09:31Tissue

MMBKD-01_012521_ABD_07_BL 1B00003-07 25-Jan-21 11:20 02-Feb-21 09:31Tissue

MMBKD-01_012521_ABD_08_BL 1B00003-08 25-Jan-21 11:30 02-Feb-21 09:31Tissue

MMBKD-01_012521_ABD_09_BL 1B00003-09 25-Jan-21 11:38 02-Feb-21 09:31Tissue

MMBKD-01_012521_ABD_10_BL 1B00003-10 25-Jan-21 11:45 02-Feb-21 09:31Tissue

MMBKD-01_012521_ABD_11_BL 1B00003-11 25-Jan-21 11:54 02-Feb-21 09:31Tissue

MMBKD-01_012521_ABD_12_BL 1B00003-12 25-Jan-21 12:04 02-Feb-21 09:31Tissue

MMBKD-01_012521_ABD_13_BL 1B00003-13 25-Jan-21 12:17 02-Feb-21 09:31Tissue

MMBKD-01_012521_ABD_14_BL 1B00003-14 25-Jan-21 12:28 02-Feb-21 09:31Tissue

MMBKD-01_012521_ABD_15_BL 1B00003-15 25-Jan-21 12:33 02-Feb-21 09:31Tissue

ES-13_013021_ABD_01_BL 1B00003-16 30-Jan-21 16:34 02-Feb-21 09:31Tissue

ES-13_013021_ABD_02_BL 1B00003-17 30-Jan-21 16:45 02-Feb-21 09:31Tissue

ES-13_013021_ABD_03_BL 1B00003-18 30-Jan-21 16:54 02-Feb-21 09:31Tissue

ES-13_013021_ABD_04_BL 1B00003-19 30-Jan-21 17:04 02-Feb-21 09:31Tissue

ES-13_013021_ABD_05_BL 1B00003-20 30-Jan-21 17:14 02-Feb-21 09:31Tissue

ES-13_013021_ABD_06_BL 1B00003-21 30-Jan-21 17:22 02-Feb-21 09:31Tissue

ES-13_013021_ABD_07_BL 1B00003-22 30-Jan-21 17:29 02-Feb-21 09:31Tissue

ES-13_013021_ABD_08_BL 1B00003-23 30-Jan-21 17:40 02-Feb-21 09:31Tissue

ES-13_013021_ABD_09_BL 1B00003-24 30-Jan-21 17:52 02-Feb-21 09:31Tissue

ES-13_013021_ABD_10_BL 1B00003-25 30-Jan-21 17:58 02-Feb-21 09:31Tissue

ES-13_013021_ABD_11_BL 1B00003-26 30-Jan-21 18:06 02-Feb-21 09:31Tissue

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

ES-13_013021_ABD_12_BL 1B00003-27 30-Jan-21 18:16 02-Feb-21 09:31Tissue

ES-13_013021_ABD_13_BL 1B00003-28 30-Jan-21 18:25 02-Feb-21 09:31Tissue

ES-13_013021_ABD_14_BL 1B00003-29 30-Jan-21 18:36 02-Feb-21 09:31Tissue

ES-13_013021_ABD_15_BL 1B00003-30 30-Jan-21 18:45 02-Feb-21 09:31Tissue

FRB-02_012621_ABD_01_BL 1B00003-31 26-Jan-21 10:45 02-Feb-21 09:31Tissue

FRB-02_012621_ABD_02_BL 1B00003-32 26-Jan-21 11:15 02-Feb-21 09:31Tissue

FRB-02_012721_ABD_03_BL 1B00003-33 27-Jan-21 12:20 02-Feb-21 09:31Tissue

FRB-02_012721_ABD_04_BL 1B00003-34 27-Jan-21 12:40 02-Feb-21 09:31Tissue

FRB-02_012721_ABD_05_BL 1B00003-35 27-Jan-21 12:55 02-Feb-21 09:31Tissue

EB_CAPILLARY_013021_ABD_QC 1B00003-36 30-Jan-21 18:50 02-Feb-21 09:31Tissue

CORN_012521_ABD-BAIT 1B00003-37 25-Jan-21 13:30 02-Feb-21 09:31Tissue

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

SAMPLE RECEIPT

Samples were received at Eurofins Frontier Global Sciences (EFGS) on 02-Feb-21 09:31.  The samples were received intact, on-ice within 

a sealed cooler at 

Cooler Temp C°

Default Cooler -53.0

SAMPLE PREPARATION AND ANALYSIS

Tissue samples were homogenized per EFGS SOP5141 prior to digestion.  

Total mercury preparation and analysis was performed by flow injection atomic fluorescence spectrometry (FI-AFS) in accordance with 

EPA 1631B (EFGS SOP2822).

ANALYTICAL AND QUALITY CONTROL ISSUES

Method blanks were prepared for every preparation to assess possible blank contribution from the sample preparation procedure.  The 

method blanks were carried through the entire analytical procedure.  All blanks fell within the established acceptance criteria with the 

exception of any items narrated above or flagged and described in the notes and definitions section of the report.

Liquid spikes, certified reference material (CRM) or a quality control samples (QCS) were prepared for every preparation as a measure of 

accuracy. All liquid spikes, CRMs and/or QCS samples fell within the established acceptance criteria with the exception of any items 

narrated above or flagged and described in the notes and definitions section of the report.

As an additional measure of the accuracy of the methods used and to check for matrix interference, matrix spikes (MS) and matrix spike 

duplicates (MSD) were digested and analyzed. All of the matrix spike recoveries fell within the established acceptance criteria with the 

exception of any items flagged and described in the notes and definitions section of the report.

A reasonable measure of the precision of the analytical methods is the relative percent difference (RPD) between a matrix spike recovery 

and a matrix spike duplicate recovery and between laboratory control sample recovery and laboratory control sample duplicate recoveries. 

All of the relative percent differences established acceptance criteria with the exception of any items flagged and described in the notes and 

definitions section of the report.   

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_01_BL

Limit

Detection

1B00003-01

Sample Preparation: EPA 1631B

804 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_02_BL

Limit

Detection

1B00003-02

Sample Preparation: EPA 1631B

385 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_03_BL

Limit

Detection

1B00003-03

Sample Preparation: EPA 1631B

795 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.

Page 13 of 93



Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_04_BL

Limit

Detection

1B00003-04

Sample Preparation: EPA 1631B

404 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_05_BL

Limit

Detection

1B00003-05

Sample Preparation: EPA 1631B

592 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_06_BL

Limit

Detection

1B00003-06

Sample Preparation: EPA 1631B

236 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_07_BL

Limit

Detection

1B00003-07

Sample Preparation: EPA 1631B

223 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_08_BL

Limit

Detection

1B00003-08

Sample Preparation: EPA 1631B

290 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_09_BL

Limit

Detection

1B00003-09

Sample Preparation: EPA 1631B

434 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_10_BL

Limit

Detection

1B00003-10

Sample Preparation: EPA 1631B

551 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_11_BL

Limit

Detection

1B00003-11

Sample Preparation: EPA 1631B

255 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_12_BL

Limit

Detection

1B00003-12

Sample Preparation: EPA 1631B

390 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_13_BL

Limit

Detection

1B00003-13

Sample Preparation: EPA 1631B

271 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_14_BL

Limit

Detection

1B00003-14

Sample Preparation: EPA 1631B

232 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

MMBKD-01_012521_ABD_15_BL

Limit

Detection

1B00003-15

Sample Preparation: EPA 1631B

281 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_01_BL

Limit

Detection

1B00003-16

Sample Preparation: EPA 1631B

50.0 18-Feb-21 04-Mar-2140.0 EPA 1631BF1023291000ng/g4.48Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_02_BL

Limit

Detection

1B00003-17

Sample Preparation: EPA 1631B

198 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_03_BL

Limit

Detection

1B00003-18

Sample Preparation: EPA 1631B

ND 18-Feb-21 04-Mar-2140.0 UEPA 1631BF1023291000ng/g4.48Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_04_BL

Limit

Detection

1B00003-19

Sample Preparation: EPA 1631B

353 18-Feb-21 04-Mar-21100 EPA 1631BF1023292500ng/g11.2Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_05_BL

Limit

Detection

1B00003-20

Sample Preparation: EPA 1631B

180 22-Feb-21 24-Feb-2186.4 EPA 1631BF1023362500ng/g9.68Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_06_BL

Limit

Detection

1B00003-21

Sample Preparation: EPA 1631B

360 22-Feb-21 24-Feb-21119 EPA 1631BF1023362500ng/g13.3Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_07_BL

Limit

Detection

1B00003-22

Sample Preparation: EPA 1631B

366 22-Feb-21 24-Feb-21112 EPA 1631BF1023362500ng/g12.6Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_08_BL

Limit

Detection

1B00003-23

Sample Preparation: EPA 1631B

291 22-Feb-21 24-Feb-21146 EPA 1631BF1023362500ng/g16.4Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_09_BL

Limit

Detection

1B00003-24

Sample Preparation: EPA 1631B

176 22-Feb-21 24-Feb-21146 EPA 1631BF1023362500ng/g16.3Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_10_BL

Limit

Detection

1B00003-25

Sample Preparation: EPA 1631B

216 22-Feb-21 24-Feb-2180.2 EPA 1631BF1023362500ng/g8.99Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_11_BL

Limit

Detection

1B00003-26

Sample Preparation: EPA 1631B

172 22-Feb-21 24-Feb-21115 EPA 1631BF1023362500ng/g12.8Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_12_BL

Limit

Detection

1B00003-27

Sample Preparation: EPA 1631B

99.4 22-Feb-21 24-Feb-21111 JEPA 1631BF1023362500ng/g12.4Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_13_BL

Limit

Detection

1B00003-28

Sample Preparation: EPA 1631B

161 22-Feb-21 24-Feb-21161 EPA 1631BF1023362500ng/g18.1Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_14_BL

Limit

Detection

1B00003-29

Sample Preparation: EPA 1631B

237 22-Feb-21 24-Feb-2189.0 EPA 1631BF1023362500ng/g9.96Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

ES-13_013021_ABD_15_BL

Limit

Detection

1B00003-30

Sample Preparation: EPA 1631B

289 22-Feb-21 24-Feb-21128 EPA 1631BF1023362500ng/g14.3Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

FRB-02_012621_ABD_01_BL

Limit

Detection

1B00003-31

Sample Preparation: EPA 1631B

99.8 22-Feb-21 24-Feb-21170 JEPA 1631BF1023362500ng/g19.0Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

FRB-02_012621_ABD_02_BL

Limit

Detection

1B00003-32

Sample Preparation: EPA 1631B

58.4 22-Feb-21 24-Feb-2171.2 JEPA 1631BF1023362500ng/g7.97Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

FRB-02_012721_ABD_03_BL

Limit

Detection

1B00003-33

Sample Preparation: EPA 1631B

75.8 22-Feb-21 24-Feb-21101 JEPA 1631BF1023362500ng/g11.3Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

FRB-02_012721_ABD_04_BL

Limit

Detection

1B00003-34

Sample Preparation: EPA 1631B

69.5 22-Feb-21 24-Feb-21198 JEPA 1631BF1023362500ng/g22.2Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

FRB-02_012721_ABD_05_BL

Limit

Detection

1B00003-35

Sample Preparation: EPA 1631B

87.7 22-Feb-21 24-Feb-21234 JEPA 1631BF1023362500ng/g26.2Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

EB_CAPILLARY_013021_ABD_QC

Limit

Detection

1B00003-36

Sample Preparation: EPA 1631B

ND 22-Feb-21 24-Feb-2199.9 UEPA 1631BF1023362500ng/g11.2Mercury 1B25008

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

ResultAnalyte Limit Batch

Reporting

Prepared Analyzed Method Notes DilutionUnits Sequence

CORN_012521_ABD-BAIT

Limit

Detection

1B00003-37

Sample Preparation: EPA 1631B

ND 18-Feb-21 04-Mar-2140.0 UEPA 1631BF1023291000ng/g4.48Mercury 1C05005

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1B25008 - F102336

Cal Standard (1B25008-CAL1) Prepared & Analyzed: 24-Feb-21

Mercury 0.615 0.50000 123ng/L-

Cal Standard (1B25008-CAL2) Prepared & Analyzed: 24-Feb-21

Mercury 1.048 1.0000 105ng/L-

Cal Standard (1B25008-CAL3) Prepared & Analyzed: 24-Feb-21

Mercury 4.535 5.0000 90.7ng/L-

Cal Standard (1B25008-CAL4) Prepared & Analyzed: 24-Feb-21

Mercury 18.08 20.000 90.4ng/L-

Cal Standard (1B25008-CAL5) Prepared & Analyzed: 24-Feb-21

Mercury 36.46 40.000 91.1ng/L-

Calibration Blank (1B25008-CCB1) Prepared & Analyzed: 24-Feb-21

Mercury 0.204 ng/L-

Calibration Blank (1B25008-CCB2) Prepared & Analyzed: 24-Feb-21

Mercury 0.250 ng/L-

Calibration Blank (1B25008-CCB3) Prepared & Analyzed: 24-Feb-21

Mercury 0.029 ng/L-

Calibration Blank (1B25008-CCB4) Prepared & Analyzed: 24-Feb-21

Mercury 0.002 ng/L-

Calibration Blank (1B25008-CCB5) Prepared & Analyzed: 24-Feb-21

Mercury 0.009 ng/L-

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1B25008 - F102336

Calibration Blank (1B25008-CCB6) Prepared & Analyzed: 24-Feb-21

Mercury 0.186 ng/L-

Calibration Blank (1B25008-CCB7) Prepared & Analyzed: 24-Feb-21

Mercury -0.053 Ung/L-

Calibration Check (1B25008-CCV1) Prepared & Analyzed: 24-Feb-21

Mercury 4.410 4.9950 77-12388.3ng/L-

Calibration Check (1B25008-CCV2) Prepared & Analyzed: 24-Feb-21

Mercury 4.466 4.9950 77-12389.4ng/L-

Calibration Check (1B25008-CCV3) Prepared & Analyzed: 24-Feb-21

Mercury 4.275 4.9950 77-12385.6ng/L-

Calibration Check (1B25008-CCV4) Prepared & Analyzed: 24-Feb-21

Mercury 4.152 4.9950 77-12383.1ng/L-

Calibration Check (1B25008-CCV5) Prepared & Analyzed: 24-Feb-21

Mercury 4.118 4.9950 77-12382.4ng/L-

Calibration Check (1B25008-CCV6) Prepared & Analyzed: 24-Feb-21

Mercury 3.896 4.9950 77-12378.0ng/L-

Calibration Check (1B25008-CCV7) Prepared & Analyzed: 24-Feb-21

Mercury 4.033 4.9950 77-12380.7ng/L-

Instrument Blank (1B25008-IBL1) Prepared & Analyzed: 24-Feb-21

Mercury ND 0.040 Ung/L0.004

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1B25008 - F102336

Instrument Blank (1B25008-IBL2) Prepared & Analyzed: 24-Feb-21

Mercury ND 0.040 Ung/L0.004

Instrument Blank (1B25008-IBL3) Prepared & Analyzed: 24-Feb-21

Mercury ND 0.040 Ung/L0.004

Initial Cal Blank (1B25008-ICB1) Prepared & Analyzed: 24-Feb-21

Mercury 0.239 ng/L-

Initial Cal Check (1B25008-ICV1) Prepared & Analyzed: 24-Feb-21

Mercury 4.804 4.9950 79-12196.2ng/L-

Batch 1C05005 - F102329

Cal Standard (1C05005-CAL1) Prepared & Analyzed: 04-Mar-21

Mercury 0.563 0.50000 113ng/L-

Cal Standard (1C05005-CAL2) Prepared & Analyzed: 04-Mar-21

Mercury 0.908 1.0000 90.8ng/L-

Cal Standard (1C05005-CAL3) Prepared & Analyzed: 04-Mar-21

Mercury 4.795 5.0000 95.9ng/L-

Cal Standard (1C05005-CAL4) Prepared & Analyzed: 04-Mar-21

Mercury 19.93 20.000 99.6ng/L-

Cal Standard (1C05005-CAL5) Prepared & Analyzed: 04-Mar-21

Mercury 40.43 40.000 101ng/L-

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1C05005 - F102329

Calibration Blank (1C05005-CCB1) Prepared & Analyzed: 04-Mar-21

Mercury -0.238 Ung/L-

Calibration Blank (1C05005-CCB2) Prepared & Analyzed: 04-Mar-21

Mercury -0.367 Ung/L-

Calibration Blank (1C05005-CCB3) Prepared & Analyzed: 04-Mar-21

Mercury -0.240 Ung/L-

Calibration Blank (1C05005-CCB4) Prepared & Analyzed: 04-Mar-21

Mercury -0.353 Ung/L-

Calibration Blank (1C05005-CCB5) Prepared & Analyzed: 04-Mar-21

Mercury 0.050 ng/L-

Calibration Blank (1C05005-CCB6) Prepared & Analyzed: 04-Mar-21

Mercury -0.234 Ung/L-

Calibration Blank (1C05005-CCB7) Prepared & Analyzed: 04-Mar-21

Mercury -0.247 Ung/L-

Calibration Blank (1C05005-CCB8) Prepared & Analyzed: 04-Mar-21

Mercury -0.316 Ung/L-

Calibration Blank (1C05005-CCB9) Prepared & Analyzed: 04-Mar-21

Mercury -0.362 Ung/L-

Calibration Blank (1C05005-CCBA) Prepared & Analyzed: 04-Mar-21

Mercury -0.325 Ung/L-

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1C05005 - F102329

Calibration Check (1C05005-CCV1) Prepared & Analyzed: 04-Mar-21

Mercury 4.672 4.9950 77-12393.5ng/L-

Calibration Check (1C05005-CCV2) Prepared & Analyzed: 04-Mar-21

Mercury 4.402 4.9950 77-12388.1ng/L-

Calibration Check (1C05005-CCV3) Prepared & Analyzed: 04-Mar-21

Mercury 4.446 4.9950 77-12389.0ng/L-

Calibration Check (1C05005-CCV4) Prepared & Analyzed: 04-Mar-21

Mercury 4.472 4.9950 77-12389.5ng/L-

Calibration Check (1C05005-CCV5) Prepared & Analyzed: 04-Mar-21

Mercury 4.457 4.9950 77-12389.2ng/L-

Calibration Check (1C05005-CCV6) Prepared & Analyzed: 04-Mar-21

Mercury 4.533 4.9950 77-12390.8ng/L-

Calibration Check (1C05005-CCV7) Prepared & Analyzed: 04-Mar-21

Mercury 4.204 4.9950 77-12384.2ng/L-

Calibration Check (1C05005-CCV8) Prepared & Analyzed: 04-Mar-21

Mercury 4.227 4.9950 77-12384.6ng/L-

Calibration Check (1C05005-CCV9) Prepared & Analyzed: 04-Mar-21

Mercury 4.608 4.9950 77-12392.3ng/L-

Calibration Check (1C05005-CCVA) Prepared & Analyzed: 04-Mar-21

Mercury 4.254 4.9950 77-12385.2ng/L-

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch 1C05005 - F102329

Instrument Blank (1C05005-IBL1) Prepared & Analyzed: 04-Mar-21

Mercury ND 0.040 Ung/L0.004

Instrument Blank (1C05005-IBL2) Prepared & Analyzed: 04-Mar-21

Mercury ND 0.040 Ung/L0.004

Instrument Blank (1C05005-IBL3) Prepared & Analyzed: 04-Mar-21

Mercury ND 0.040 Ung/L0.004

Initial Cal Blank (1C05005-ICB1) Prepared & Analyzed: 04-Mar-21

Mercury 0.073 ng/L-

Initial Cal Check (1C05005-ICV1) Prepared & Analyzed: 04-Mar-21

Mercury 5.076 4.9950 79-121102ng/L-

Batch F102329 - EFGS SOP2795 Nitric/Sulfuric Hg Digestion

Blank (F102329-BLK1) Prepared: 18-Feb-21 Analyzed: 04-Mar-21

Mercury ND 0.800 Ung/g0.090

Blank (F102329-BLK2) Prepared: 18-Feb-21 Analyzed: 04-Mar-21

Mercury ND 0.800 Ung/g0.090

Blank (F102329-BLK3) Prepared: 18-Feb-21 Analyzed: 04-Mar-21

Mercury 0.428 0.800 Jng/g0.090

LCS (F102329-BS1) Prepared: 18-Feb-21 Analyzed: 04-Mar-21

Mercury 7.658 0.800 8.0000 75-12595.7ng/g0.090

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F102329 - EFGS SOP2795 Nitric/Sulfuric Hg Digestion

LCS Dup (F102329-BSD1) Prepared: 18-Feb-21 Analyzed: 04-Mar-21

Mercury 7.651 0.800 8.0000 2475-12595.6 0.0958ng/g0.090

Matrix Spike (F102329-MS1) Prepared: 18-Feb-21 Analyzed: 04-Mar-21Source: 1B00003-37RE1

Mercury 463.6 100 799.20 ND QM-0771-12558.0ng/g11.2

Matrix Spike (F102329-MS2) Prepared: 18-Feb-21 Analyzed: 04-Mar-21Source: 1B00003-07

Mercury 707.4 100 399.60 223.3 71-125121ng/g11.2

Matrix Spike Dup (F102329-MSD1) Prepared: 18-Feb-21 Analyzed: 04-Mar-21Source: 1B00003-37RE1

Mercury 428.3 100 799.20 ND 24 QM-0771-12553.6 7.91ng/g11.2

Matrix Spike Dup (F102329-MSD2) Prepared: 18-Feb-21 Analyzed: 04-Mar-21Source: 1B00003-07

Mercury 863.1 100 399.60 223.3 24 QM-0771-125160 27.7ng/g11.2

Batch F102336 - EFGS SOP2795 Nitric/Sulfuric Hg Digestion

Blank (F102336-BLK1) Prepared: 22-Feb-21 Analyzed: 24-Feb-21

Mercury 0.626 0.800 Jng/g0.090

Blank (F102336-BLK2) Prepared: 22-Feb-21 Analyzed: 24-Feb-21

Mercury 0.098 0.800 Jng/g0.090

Blank (F102336-BLK3) Prepared: 22-Feb-21 Analyzed: 24-Feb-21

Mercury 0.151 0.800 Jng/g0.090

LCS (F102336-BS1) Prepared: 22-Feb-21 Analyzed: 24-Feb-21

Mercury 7.321 0.800 8.0000 75-12591.5ng/g0.090

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Quality Control Data

Limit

Detection

Batch F102336 - EFGS SOP2795 Nitric/Sulfuric Hg Digestion

LCS Dup (F102336-BSD1) Prepared: 22-Feb-21 Analyzed: 24-Feb-21

Mercury 6.972 0.800 8.0000 2475-12587.2 4.88ng/g0.090

Matrix Spike (F102336-MS1) Prepared: 22-Feb-21 Analyzed: 24-Feb-21Source: 1B00003-31

Mercury 598.3 147 585.58 99.81 71-12585.1ng/g16.4

Matrix Spike (F102336-MS2) Prepared: 22-Feb-21 Analyzed: 24-Feb-21Source: 1B00003-34

Mercury 562.1 260 1040.6 69.46 QM-0571-12547.3ng/g29.2

Matrix Spike Dup (F102336-MSD1) Prepared: 22-Feb-21 Analyzed: 24-Feb-21Source: 1B00003-31

Mercury 438.1 207 828.36 99.81 24 QM-0571-12540.8 70.3ng/g23.2

Matrix Spike Dup (F102336-MSD2) Prepared: 22-Feb-21 Analyzed: 24-Feb-21Source: 1B00003-34

Mercury 765.2 235 940.68 69.46 24 QM-0571-12574.0 43.9ng/g26.4

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Wood - MA

271 Mill Road 3617207486.04

Rod Pendleton

Penobscot

16-Mar-21 11:55Chelmsford MA, 01824

5755 8th Street East

Tacoma, WA 98424

Phone: (253) 922-2310

Notes and Definitions 

U Analyte was not detected and is reported as less than the LOD or as defined by the client.  The LOD has been adjusted for any dilution 

or concentration of the sample.

QM-07 The spike recovery was outside control limits for the MS and/or MSD. The batch was accepted based on LCS and LCSD recoveries 

within control limits and, when analysis permits, acceptable AS/ASD.

QM-05 The spike recovery was outside acceptance limits for the MS/MSD and or AS/ASD due to matrix interference. The LCS and/or LCSD 

were within acceptance limits showing that the laboratory is in control and the data is acceptable.

J The result is an estimated concentration.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the method detection limit if reported to the MDL or above the reporting limit if 

reported to the MRL.

ND

Analyte DETECTEDDET

Patrick Garcia-Strickland, Business Unit Manager

Eurofins Frontier Global Sciences, LLC The results in this report only apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its entirety.
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PREPARATION BENCH SHEET

Eurofins Frontier Global Sciences, LLC

Matrix: Tissue

F102336

Prepared using: Trace Metals - EFGS SOP2795 Nitric/Sulfuric Hg Digestion Prepared: 2/22/2021

Lab Number Sample ID and Source Sample
Initial

(g)

Final

(mL) Spike1 ID

µl

Spike1 Spike2 ID

µl

Spike2 Extraction Comments

F102336-BLK1 0.25 20Blank

F102336-BLK2 0.25 20Blank

F102336-BLK3 0.25 20Blank

F102336-BS1 0.25 20 2100109 20LCS

F102336-BSD1 0.25 20 2100109 20LCS Dup

F102336-MS1 0.0853 10 2002758 50Matrix Spike [1B00003-31]

F102336-MS2 0.048 10 2002758 50Matrix Spike [1B00003-34]

F102336-MSD1 0.0603 10 2002758 50Matrix Spike Dup [1B00003-31]

F102336-MSD2 0.0531 10 2002758 50Matrix Spike Dup [1B00003-34]

Standard ID(s): Description: Expiration:

2002758 THg 1,000ng/mL Secondary Spiking Standard 04-May-21 00:00

2100109 THg 100ng/mL Primary Spiking Standard 12-Apr-21 00:00

Description:Reagent ID(s): Expiration:

2003665 Boiling Chips for Trace Metals 29-Jun-21 00:00

2100342 5% BrCl 06-Jul-21 00:00

2100386 70/30 Digestion Acid 21-Aug-21 00:00

Page 1 of 3Due Date: 3/2/2021
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PREPARATION BENCH SHEET

Eurofins Frontier Global Sciences, LLC

Matrix: Tissue

F102336

Prepared using: Trace Metals - EFGS SOP2795 Nitric/Sulfuric Hg Digestion Prepared: 2/22/2021

Analysis CommentsSample Comments

Final

(mL)

Initial

(g)Sample ID Lab Number

QC 

Sample

Sample 

Specs.
Location

1B00003-20 ES-13_013021_ABD_05_BL 0.1446 10 - -  Freezer 23 FR

1B00003-21 ES-13_013021_ABD_06_BL 0.1051 10 - -  Freezer 23 FR

1B00003-22 ES-13_013021_ABD_07_BL 0.1112 10 - -  Freezer 23 FR

1B00003-23 ES-13_013021_ABD_08_BL 0.0854 10 - -  Freezer 23 FR

1B00003-24 ES-13_013021_ABD_09_BL 0.0859 10 - -  Freezer 23 FR

1B00003-25 ES-13_013021_ABD_10_BL 0.1558 10 - -  Freezer 23 FR

1B00003-26 ES-13_013021_ABD_11_BL 0.109 10 - -  Freezer 23 FR

1B00003-27 ES-13_013021_ABD_12_BL 0.1129 10 - -  Freezer 23 FR

1B00003-28 ES-13_013021_ABD_13_BL 0.0774 10 - -  Freezer 23 FR

1B00003-29 ES-13_013021_ABD_14_BL 0.1405 10 - -  Freezer 23 FR

1B00003-30 ES-13_013021_ABD_15_BL 0.0978 10 - -  Freezer 23 FR

1B00003-31 FRB-02_012621_ABD_01_BL 0.0735 10 QC - MS/MSD Freezer 23 FR

1B00003-32 FRB-02_012621_ABD_02_BL 0.1756 10 - -  Freezer 23 FR

1B00003-33 FRB-02_012721_ABD_03_BL 0.124 10 - -  Freezer 23 FR

1B00003-34 FRB-02_012721_ABD_04_BL 0.063 10 - -  Freezer 23 FR

1B00003-35 FRB-02_012721_ABD_05_BL 0.0534 10 - -  Freezer 23 FR

1B00003-36 EB_CAPILLARY_013021_ABD_QC 0.1251 10 - - Add DI at lab to make blank S&R
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PREPARATION BENCH SHEET

Eurofins Frontier Global Sciences, LLC

Matrix: Tissue

F102336

Prepared using: Trace Metals - EFGS SOP2795 Nitric/Sulfuric Hg Digestion Prepared: 2/22/2021
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PREPARATION BENCH SHEET

Eurofins Frontier Global Sciences, LLC

Matrix: Tissue

F102329

Prepared using: Trace Metals - EFGS SOP2795 Nitric/Sulfuric Hg Digestion Prepared: 2/18/2021

Lab Number Sample ID and Source Sample
Initial

(g)

Final

(mL) Spike1 ID

µl

Spike1 Spike2 ID

µl

Spike2 Extraction Comments

F102329-BLK1 0.25 20Blank

F102329-BLK2 0.25 20Blank

F102329-BLK3 0.25 20Blank

F102329-BS1 0.25 20 2100109 20LCS

F102329-BSD1 0.25 20 2100109 20LCS Dup

F102329-MS1 0.125 10 2002758 100Matrix Spike [1B00003-37RE1]

F102329-MS2 0.125 10 2002758 50Matrix Spike [1B00003-07]

F102329-MSD1 0.125 10 2002758 100Matrix Spike Dup [1B00003-37RE1]

F102329-MSD2 0.125 10 2002758 50Matrix Spike Dup [1B00003-07]

Standard ID(s): Description: Expiration:

2002758 THg 1,000ng/mL Secondary Spiking Standard 04-May-21 00:00

04-May-21 00:00

2100109 THg 100ng/mL Primary Spiking Standard 12-Apr-21 00:00

Description:Reagent ID(s): Expiration:

2003665 Boiling Chips for Trace Metals 29-Jun-21 00:00

2100342 5% BrCl 06-Jul-21 00:00

2100386 70/30 Digestion Acid 21-Aug-21 00:00
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PREPARATION BENCH SHEET

Eurofins Frontier Global Sciences, LLC

Matrix: Tissue

F102329

Prepared using: Trace Metals - EFGS SOP2795 Nitric/Sulfuric Hg Digestion Prepared: 2/18/2021

Analysis CommentsSample Comments

Final

(mL)

Initial

(g)Sample ID Lab Number

QC 

Sample

Sample 

Specs.
Location

1B00003-01 MMBKD-01_012521_ABD_01_BL 0.125 10 - -  Freezer 23 FR

1B00003-02 MMBKD-01_012521_ABD_02_BL 0.125 10 - -  Freezer 23 FR

1B00003-03 MMBKD-01_012521_ABD_03_BL 0.125 10 - -  Freezer 23 FR

1B00003-04 MMBKD-01_012521_ABD_04_BL 0.125 10 - -  Freezer 23 FR

1B00003-05 MMBKD-01_012521_ABD_05_BL 0.125 10 - -  Freezer 23 FR

1B00003-06 MMBKD-01_012521_ABD_06_BL 0.125 10 - -  Freezer 23 FR

1B00003-07 MMBKD-01_012521_ABD_07_BL 0.125 10 QC - Requested MS/MSD Freezer 23 FR

1B00003-08 MMBKD-01_012521_ABD_08_BL 0.125 10 - -  Freezer 23 FR

1B00003-09 MMBKD-01_012521_ABD_09_BL 0.125 10 - -  Freezer 23 FR

1B00003-10 MMBKD-01_012521_ABD_10_BL 0.125 10 - -  Freezer 23 FR

1B00003-11 MMBKD-01_012521_ABD_11_BL 0.125 10 - -  Freezer 23 FR

1B00003-12 MMBKD-01_012521_ABD_12_BL 0.125 10 - -  Freezer 23 FR

1B00003-13 MMBKD-01_012521_ABD_13_BL 0.125 10 - -  Freezer 23 FR

1B00003-14 MMBKD-01_012521_ABD_14_BL 0.125 10 - -  Freezer 23 FR

1B00003-15 MMBKD-01_012521_ABD_15_BL 0.125 10 - -  Freezer 23 FR

1B00003-16 ES-13_013021_ABD_01_BL 0.125 10 - -  Freezer 23 FR

1B00003-16RE1 ES-13_013021_ABD_01_BL 0.125 10 Added 3/5/2021 by MV2- -  Added 3/5/2021 by MV2Freezer 23 FR

1B00003-17 ES-13_013021_ABD_02_BL 0.125 10 - -  Freezer 23 FR

1B00003-18 ES-13_013021_ABD_03_BL 0.125 10 - -  Freezer 23 FR
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PREPARATION BENCH SHEET

Eurofins Frontier Global Sciences, LLC

Matrix: Tissue

F102329

Prepared using: Trace Metals - EFGS SOP2795 Nitric/Sulfuric Hg Digestion Prepared: 2/18/2021

1B00003-18RE1 ES-13_013021_ABD_03_BL 0.125 10 Added 3/5/2021 by MV2- -  Added 3/5/2021 by MV2Freezer 23 FR

1B00003-19 ES-13_013021_ABD_04_BL 0.125 10 - -  Freezer 23 FR

1B00003-37 CORN_012521_ABD-BAIT 0.25 20 QC -  Freezer 23 FR

1B00003-37RE1 CORN_012521_ABD-BAIT 0.25 20 Added 3/5/2021 by MV2QC -  Added 3/5/2021 by MV2Freezer 23 FR
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US District Court – Penobscot River Estuary 2020 Monitoring, Penobscot River, ME  
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X:\Projects\USDC - Penobscot River 2020 Monitoring-3617207486\3.0_Site_Data\3.4_Test_Results\Validation_Files\Avian and Co-Located 
Sediment\Penobscot 2021 Sediment- Validation Report.doc 

Data Validation Summary 
2021 Duck and Co-Located Sediment Sampling  

Penobscot River 2021 Monitoring 
Penobscot River, Maine 

 
1.0 INTRODUCTION 
 
Duck blood biota samples and co-located sediment samples were collected in January 2021 from the 
Penobscot River located in Maine.  Samples were analyzed by Eurofins Frontier Global Sciences, Inc. 
(Eurofins) located in Tacoma, Washington and included in sample delivery groups (SDG) 1A00115, 
1B00003, and 1B00004. Samples were analyzed by Eurofins TestAmerica (TestAmerica) located in 
Pittsburg, Pennsylvania and are included in SDG J116528.  Samples were analyzed by one or more of the 
following:  Clean Water Act (CWA, 2012) and United States Environment Protection Agency (USEPA) Lloyd 
Kahn Method (USEPA, 1988): 
 

Laboratory Parameter Analytical 
Method Validation Level 

Eurofins Mercury, total CWA 1631B and E 10% Stage III/ 90% Stage IIB 
Eurofins Methyl mercury, total CWA 1630 10% Stage III/ 90% Stage IIB 
TestAmerica  Total Organic Carbon (TOC) Lloyd Kahn 10% Stage III/ 90% Stage IIB 

 
A Stage IIb data validation was completed on SDGs 1A00115, 1B00003, and J116528.  A Stage III data 
validation was performed on ten percent of samples from these SDGs. Data from equipment blanks did 
not undergo validation because results from these samples are only used to assess data usability for field 
samples. Data validation was completed using National Functional Guidelines for Inorganic Superfund 
Data Review (USEPA, 2017) and EPA New England Environmental Data Review Supplement for Regional 
Data Review Elements and Superfund Specific Guidance/Procedures (USEPA, 2013) where applicable.  Data 
quality evaluations were completed using quality control (QC) limits specified in the Draft Quality 
Assurance Project Plan (QAPP) Penobscot River 2020 Monitoring [Wood, 2020].  The project laboratory 
reported results using a combination of two detection limits including the reporting limit (RL) and the 
method detection limit (MDL).  Results for compounds that are not detected in samples are reported as U 
qualified results at the RL.  Positive detections between the MDL and RL are qualified as estimated (J) by 
the laboratory.     
 
Data validation review and qualification actions are discussed in the following subsections. It should be 
noted that only instances that result in an impact to data quality are presented in this report. There may 
be QC elements outside of QAPP and/or method control limits not presented in this report since there is 
no impact to data quality. Samples included in this data evaluation are presented in Table 1.   
 
Data qualifications were completed if necessary, in accordance with the guidelines or the professional 
judgment of the project chemist.  The following qualifiers as applied during data validation or reported 
by the laboratory are included in the final data set: 
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J = The reported concentration is considered an estimated value 
U = The target compound was not detected above the method detection limit 
UJ = The target compound was not detected above the method detection limit and is considered an 

estimated value.  
 
Validation reason codes were applied to results associated with QC measurements outside project QC 
goals.  The validation qualification actions, and associated validation reason codes applied to sample 
results are summarized on Table 2.  The following data validation reason codes were applied to one or 
more sample results:   
 
LR = Laboratory replicate relative percent difference (RPD) limit exceeded 
MS-H = Matrix spike (MS) and/or MS duplicate (MSD) recovery high 
MS-L = MS and/or MSD recovery low 
MS-RPD = MS/MSD RPD limit exceeded 
 
A complete summary of final sample results is provided in Table 3.  

Data were evaluated based on the following parameters: 

* Data Completeness and Chain of Custody 
* Holding Times and Preservation 
* Blanks 
* Initial Calibration  
* Continuing Calibration  
* LCS and LCS Duplicate (LCSD) 
 MS/MSD 
 Laboratory Duplicates/ Replicates 
* Field Duplicates 
* Detection Limits 
* Sample Result Verification/Electronic Evaluation Verification (EDD) 
* Ongoing Precision Recovery 
 
* = indicates that criteria were met and/or no impact to data quality for this parameter 

 
With the exception of the following items discussed below, results were determined to be usable as 
reported by the laboratory. 
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2.0 Mercury – 1631 
 
Matrix Spike 
 
SDG 1A00115 – MMBKD-01_012521_SED_00-01 was selected by the laboratory for MS/MSD analysis; 
however, sample FRB-02_012621_SED_03-05 was requested on the chain of custody. No impact to data 
quality. 
 
SDG 1B00003 – Sample MMBKD-01_012521_ABD_07_BL was used as the source for the MS/MSD 
analysis.  The MSD recovery for total mercury (160%) was above the QC limit of 125%. Sample results for 
MMBKD-01_012521_ABD_01_BL, MMBKD-01_012521_ABD_02_BL, MMBKD-01_012521_ABD_03_BL, 
MMBKD-01_012521_ABD_04_BL, MMBKD-01_012521_ABD_05_BL, MMBKD-01_012521_ABD_06_BL, 
MMBKD-01_012521_ABD_07_BL, MMBKD-01_012521_ABD_08_BL, MMBKD-01_012521_ABD_09_BL, 
MMBKD-01_012521_ABD_10_BL, MMBKD-01_012521_ABD_11_BL, MMBKD-01_012521_ABD_12_BL, 
MMBKD-01_012521_ABD_13_BL, MMBKD-01_012521_ABD_14_BL, MMBKD-01_012521_ABD_15_BL, ES-
13_013021_ABD_01_BL, ES-13_013021_ABD_02_BL, and ES-13_013021_ABD_04_BL were qualified as 
estimated (J) due to the potential high bias. (J – MS-H) 
 
SDG 1B00003 – Sample FRB-02_012621_ABD_01_BL was used as the source for the MS/MSD analysis.  
The MSD recovery for total mercury (40.8%) was below the QC limit of 71%. Sample results for ES-
13_013021_ABD_05_BL, ES-13_013021_ABD_06_BL, ES-13_013021_ABD_07_BL, ES-13_013021_ABD_08_BL, 
ES-13_013021_ABD_09_BL, ES-13_013021_ABD_10_BL, ES-13_013021_ABD_11_BL, ES-
13_013021_ABD_12_BL, ES-13_013021_ABD_13_BL, ES-13_013021_ABD_14_BL, ES-13_013021_ABD_15_BL, 
FRB-02_012621_ABD_01_BL, FRB-02_012621_ABD_02_BL, FRB-02_012721_ABD_03_BL, FRB-
02_012721_ABD_04_BL, and FRB-02_012721_ABD_05_BL were qualified as estimated (J) due to the 
potential low bias. (J – MS-L)  
 
Additionally, the MS/MSD RPD was elevated (70.3%) above the QC limit of 24%. The laboratory is 
calculating the RPD based on MS and MSD recoveries instead of concentrations detected in the MS and 
MSD. Wood re-calculated RPDs between the MS and MSD results to confirm that precision values were 
within limits. The RPD was still outside of criteria at (53.6%). The detected sample results for ES-
13_013021_ABD_05_BL, ES-13_013021_ABD_06_BL, ES-13_013021_ABD_07_BL, ES-13_013021_ABD_08_BL, 
ES-13_013021_ABD_09_BL, ES-13_013021_ABD_10_BL, ES-13_013021_ABD_11_BL, ES-
13_013021_ABD_12_BL, ES-13_013021_ABD_13_BL, ES-13_013021_ABD_14_BL, ES-13_013021_ABD_15_BL, 
FRB-02_012621_ABD_01_BL, FRB-02_012621_ABD_02_BL, FRB-02_012721_ABD_03_BL, FRB-
02_012721_ABD_04_BL, and FRB-02_012721_ABD_05_BL were qualified as estimated (J) due to the 
imprecision. (J – MS-RPD) 
 
SDG 1B00003 – Sample FRB-02_012621_ABD_04_BL was used as the source for the MS/MSD analysis.  
The MS recovery for total mercury (47.3%) was below the QC limit of 71%. Sample results for ES-
13_013021_ABD_05_BL, ES-13_013021_ABD_06_BL, ES-13_013021_ABD_07_BL, ES-13_013021_ABD_08_BL, 
ES-13_013021_ABD_09_BL, ES-13_013021_ABD_10_BL, ES-13_013021_ABD_11_BL, ES-
13_013021_ABD_12_BL, ES-13_013021_ABD_13_BL, ES-13_013021_ABD_14_BL, ES-13_013021_ABD_15_BL, 
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FRB-02_012621_ABD_01_BL, FRB-02_012621_ABD_02_BL, FRB-02_012721_ABD_03_BL, FRB-
02_012721_ABD_04_BL, and FRB-02_012721_ABD_05_BL were qualified as an estimated concentration (J) 
due to the potential low bias. (J – MS-L) 
 
Additionally, the MS/MSD RPD was elevated (43.9%) above the QC limit of 24%. The laboratory is 
calculating the RPD based on MS and MSD recoveries instead of concentrations detected in the MS and 
MSD. Wood re-calculated RPDs between the MS and MSD results to confirm that precision values were 
within limits. The RPD was still outside of criteria at (72.3%). The detected sample results for ES-
13_013021_ABD_05_BL, ES-13_013021_ABD_06_BL, ES-13_013021_ABD_07_BL, ES-13_013021_ABD_08_BL, 
ES-13_013021_ABD_09_BL, ES-13_013021_ABD_10_BL, ES-13_013021_ABD_11_BL, ES-
13_013021_ABD_12_BL, ES-13_013021_ABD_13_BL, ES-13_013021_ABD_14_BL, ES-13_013021_ABD_15_BL, 
FRB-02_012621_ABD_01_BL, FRB-02_012621_ABD_02_BL, FRB-02_012721_ABD_03_BL, FRB-
02_012721_ABD_04_BL, and FRB-02_012721_ABD_05_BL were qualified as estimated (J) due to the 
imprecision. (J – MS-RPD) 
 
SDG 1B00003 – Sample CORN_012521_ABD_BAIT was used as the source for the MS/MSD analysis.  The 
MS/MSD recovery for total mercury (58.0%/53.6%) was below the QC limit of 71%. Sample result for 
CORN_012521_ABD_BAIT was qualified as having an estimated reporting limit (UJ) due to the potential 
low bias. (UJ – MS-L) 
 
3.0 Methyl Mercury – 1630 
 
Matrix Spike 
 
SDG 1A00115 – Wood did not request a sample for MS/MSD analysis on the chain of custody and the 
lab did not select a project sample for MS/MSD analysis. No qualifications are warranted.  
 
4.0 Total Organic Carbon – Lloyd Kahn  
 
Lab Replicate 
 
SDG 180-116528-1 – The sample replicate RPD was above the QC acceptance criteria of 30%, in sample 
MMBKD-01_012521_SED_00-01, at 38%.  The TOC result for this sample was qualified as estimated due to 
the imprecision. (J-LR) 
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TABLE 1
DATA VALIDATION REPORT

SAMPLE AND ANALYSIS SUMMARY
2021 DUCK SAMPLING and CO-LOCATED SEDIMENT SAMPLING

PENOBSCOT RIVER 2021 MONITORING
PENOBSCOT RIVER, MAINE

SDGs 01A00115, 1B00003, 1B00004 and 180-116528-1

Method Class
% 

Solids
TOC Mercury

Methyl 
Mercury

Analysis Method
SM 

2540G
Lloyd 
Kahn

EPA 
1631

EPA 1630

SDG Media Location Field Sample ID Lab Sample ID Sample Date QC Code
180-116528-1 

/ 1A00115
SED ES-13 ES-13_012621_SED_00-01

180-116528-8 / 
1A00115-08

1/26/2021 FS 1 1 1 1

180-116528-1 
/ 1A00115

SED ES-13 ES-13_012621_SED_01-03
180-116528-9 / 

1A00115-10
1/26/2021 FS 1 1 1 1

180-116528-1 
/ 1A00115

SED ES-13 ES-13_012621_SED_03-05
180-116528-10/ 

1A00115-11
1/26/2021 FS 1 1 1

180-116528-1 
/ 1A00115

SED FRB-02 FRB-02_012621_SED_00-01
180-116528-5 / 

1A00115-05
1/26/2021 FS 1 1 1 1

180-116528-1 
/ 1A00115

SED FRB-02 FRB-02_012621_SED_01-03
180-116528-6/ 

1A00115-06
1/26/2021 FS 1 1 1 1

180-116528-1 
/ 1A00115

SED FRB-02 FRB-02_012621_SED_03-05
180-116528-7 / 

1A00115-07
1/26/2021 FS 1 1 1

180-116528-1 
/ 1A00115

SED MMBKD-01a MMBKD-01_012521_SED_00-01
180-116528-1 / 

1A00115-01
1/25/2021 FS 1 1 1 1

180-116528-1 
/ 1A00115

SED MMBKD-01a MMBKD-01_012521_SED_01-03
180-116528-2 / 

1A00115-02
1/25/2021 FS 1 1 1 1

180-116528-1 
/ 1A00115

SED MMBKD-01a MMBKD-01_012521_SED_01-03_DUP
180-116528-4 / 

1A00115-04
1/25/2021 FD 1 1 1 1

180-116528-1 
/ 1A00115

SED MMBKD-01a MMBKD-01_012521_SED_03-05
180-116528-3 / 

1A00115-03
1/25/2021 FS 1 1 1

1B00003 BL ES-13 ES-13_013021_ABD_01_BL 1B00003-16RE1 1/30/2021 FS 1
1B00003 BL ES-13 ES-13_013021_ABD_02_BL 1B00003-17 1/30/2021 FS 1
1B00003 BL ES-13 ES-13_013021_ABD_03_BL 1B00003-18RE1 1/30/2021 FS 1
1B00003 BL ES-13 ES-13_013021_ABD_04_BL 1B00003-19 1/30/2021 FS 1
1B00003 BL ES-13 ES-13_013021_ABD_05_BL 1B00003-20 1/30/2021 FS 1
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TABLE 1
DATA VALIDATION REPORT

SAMPLE AND ANALYSIS SUMMARY
2021 DUCK SAMPLING and CO-LOCATED SEDIMENT SAMPLING

PENOBSCOT RIVER 2021 MONITORING
PENOBSCOT RIVER, MAINE

SDGs 01A00115, 1B00003, 1B00004 and 180-116528-1

Method Class
% 

Solids
TOC Mercury

Methyl 
Mercury

Analysis Method
SM 

2540G
Lloyd 
Kahn

EPA 
1631

EPA 1630

SDG Media Location Field Sample ID Lab Sample ID Sample Date QC Code

1B00003 BL ES-13 ES-13_013021_ABD_06_BL 1B00003-21 1/30/2021 FS 1
1B00003 BL ES-13 ES-13_013021_ABD_07_BL 1B00003-22 1/30/2021 FS 1
1B00003 BL ES-13 ES-13_013021_ABD_08_BL 1B00003-23 1/30/2021 FS 1
1B00003 BL ES-13 ES-13_013021_ABD_09_BL 1B00003-24 1/30/2021 FS 1
1B00003 BL ES-13 ES-13_013021_ABD_10_BL 1B00003-25 1/30/2021 FS 1
1B00003 BL ES-13 ES-13_013021_ABD_11_BL 1B00003-26 1/30/2021 FS 1
1B00003 BL ES-13 ES-13_013021_ABD_12_BL 1B00003-27 1/30/2021 FS 1
1B00003 BL ES-13 ES-13_013021_ABD_13_BL 1B00003-28 1/30/2021 FS 1
1B00003 BL ES-13 ES-13_013021_ABD_14_BL 1B00003-29 1/30/2021 FS 1
1B00003 BL ES-13 ES-13_013021_ABD_15_BL 1B00003-30 1/30/2021 FS 1
1B00003 BL FRB-02 FRB-02_012621_ABD_01_BL 1B00003-31 1/26/2021 FS 1
1B00003 BL FRB-02 FRB-02_012621_ABD_02_BL 1B00003-32 1/26/2021 FS 1
1B00003 BL FRB-02 FRB-02_012721_ABD_03_BL 1B00003-33 1/27/2021 FS 1
1B00003 BL FRB-02 FRB-02_012721_ABD_04_BL 1B00003-34 1/27/2021 FS 1
1B00003 BL FRB-02 FRB-02_012721_ABD_05_BL 1B00003-35 1/27/2021 FS 1
1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_01_BL 1B00003-01 1/25/2021 FS 1
1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_02_BL 1B00003-02 1/25/2021 FS 1
1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_03_BL 1B00003-03 1/25/2021 FS 1
1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_04_BL 1B00003-04 1/25/2021 FS 1
1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_05_BL 1B00003-05 1/25/2021 FS 1
1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_06_BL 1B00003-06 1/25/2021 FS 1
1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_07_BL 1B00003-07 1/25/2021 FS 1
1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_08_BL 1B00003-08 1/25/2021 FS 1
1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_09_BL 1B00003-09 1/25/2021 FS 1
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TABLE 1
DATA VALIDATION REPORT

SAMPLE AND ANALYSIS SUMMARY
2021 DUCK SAMPLING and CO-LOCATED SEDIMENT SAMPLING

PENOBSCOT RIVER 2021 MONITORING
PENOBSCOT RIVER, MAINE

SDGs 01A00115, 1B00003, 1B00004 and 180-116528-1

Method Class
% 

Solids
TOC Mercury

Methyl 
Mercury

Analysis Method
SM 

2540G
Lloyd 
Kahn

EPA 
1631

EPA 1630

SDG Media Location Field Sample ID Lab Sample ID Sample Date QC Code

1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_10_BL 1B00003-10 1/25/2021 FS 1
1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_11_BL 1B00003-11 1/25/2021 FS 1
1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_12_BL 1B00003-12 1/25/2021 FS 1
1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_13_BL 1B00003-13 1/25/2021 FS 1
1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_14_BL 1B00003-14 1/25/2021 FS 1
1B00003 BL MMBKD-01a MMBKD-01_012521_ABD_15_BL 1B00003-15 1/25/2021 FS 1
1B00003 Solid QC CORN_012521_ABD-BAIT 1B00003-37RE1 1/25/2021 Bait 1
1B00003 BS QC EB_CAPILLARY_013021_ABD_QC 1B00003-36 1/30/2021 EB 1
1B00004 BW QC EB_DeconlinerHSBowl_020121_SED_QC 1B00004-01 2/1/2021 EB 1 1

Notes:
BL = Blood SED = Sediment
BS = Blank Solid SDG = Sample Delivery Group
BW = Blank Water SM = Standard Methods
EB = Equipment Blank TOC = Total Organic Carbon
EPA = US Environmental Protection Agency
FS = Field Sample
ID = Identification
QC = Quality Contol
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TABLE 2
DATA VALIDATION REPORT

DATA VALIDATION QUALIFIERS ADDED
2021 BLACK DUCK AND CO-LOCATED SEDIMENT SAMPLING

PENOBSCOT RIVER 2021 MONITORING
PENOBSCOT RIVER, MAINE

Method Lab Sample ID Field Sample ID
Parameter 

Name
Lab 

Result
Lab 

Qualifier
Validated 

Result
Validated 
Qualifier

Validation 
Reason Code

Units

E1631 1B00003-37RE1 CORN_012521_ABD-BAIT Mercury 40 U 40 UJ MS-L NG/G
E1631 1B00003-16RE1 ES-13_013021_ABD_01_BL Mercury 50 50 J MS-H NG/G
E1631 1B00003-17 ES-13_013021_ABD_02_BL Mercury 198 198 J MS-H NG/G
E1631 1B00003-19 ES-13_013021_ABD_04_BL Mercury 353 353 J MS-H NG/G
E1631 1B00003-20 ES-13_013021_ABD_05_BL Mercury 180 180 J MS-L, MS-RPD NG/G
E1631 1B00003-21 ES-13_013021_ABD_06_BL Mercury 360 360 J MS-L, MS-RPD NG/G
E1631 1B00003-22 ES-13_013021_ABD_07_BL Mercury 366 366 J MS-L, MS-RPD NG/G
E1631 1B00003-23 ES-13_013021_ABD_08_BL Mercury 291 291 J MS-L, MS-RPD NG/G
E1631 1B00003-24 ES-13_013021_ABD_09_BL Mercury 176 176 J MS-L, MS-RPD NG/G
E1631 1B00003-25 ES-13_013021_ABD_10_BL Mercury 216 216 J MS-L, MS-RPD NG/G
E1631 1B00003-26 ES-13_013021_ABD_11_BL Mercury 172 172 J MS-L, MS-RPD NG/G
E1631 1B00003-27 ES-13_013021_ABD_12_BL Mercury 99.4 J 99.4 J MS-L, MS-RPD NG/G
E1631 1B00003-28 ES-13_013021_ABD_13_BL Mercury 161 161 J MS-L, MS-RPD NG/G
E1631 1B00003-29 ES-13_013021_ABD_14_BL Mercury 237 237 J MS-L, MS-RPD NG/G
E1631 1B00003-30 ES-13_013021_ABD_15_BL Mercury 289 289 J MS-L, MS-RPD NG/G
E1631 1B00003-31 FRB-02_012621_ABD_01_BL Mercury 99.8 J 99.8 J MS-L, MS-RPD NG/G
E1631 1B00003-32 FRB-02_012621_ABD_02_BL Mercury 58.4 J 58.4 J MS-L, MS-RPD NG/G
E1631 1B00003-33 FRB-02_012721_ABD_03_BL Mercury 75.8 J 75.8 J MS-L, MS-RPD NG/G
E1631 1B00003-34 FRB-02_012721_ABD_04_BL Mercury 69.5 J 69.5 J MS-L, MS-RPD NG/G
E1631 1B00003-35 FRB-02_012721_ABD_05_BL Mercury 87.7 J 87.7 J MS-L, MS-RPD NG/G
E1631 1B00003-01 MMBKD-01_012521_ABD_01_BL Mercury 804 804 J MS-H NG/G
E1631 1B00003-02 MMBKD-01_012521_ABD_02_BL Mercury 385 385 J MS-H NG/G
E1631 1B00003-03 MMBKD-01_012521_ABD_03_BL Mercury 795 795 J MS-H NG/G
E1631 1B00003-04 MMBKD-01_012521_ABD_04_BL Mercury 404 404 J MS-H NG/G
E1631 1B00003-05 MMBKD-01_012521_ABD_05_BL Mercury 592 592 J MS-H NG/G
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TABLE 2
DATA VALIDATION REPORT

DATA VALIDATION QUALIFIERS ADDED
2021 BLACK DUCK AND CO-LOCATED SEDIMENT SAMPLING

PENOBSCOT RIVER 2021 MONITORING
PENOBSCOT RIVER, MAINE

Method Lab Sample ID Field Sample ID
Parameter 

Name
Lab 

Result
Lab 

Qualifier
Validated 

Result
Validated 
Qualifier

Validation 
Reason Code

Units

E1631 1B00003-06 MMBKD-01_012521_ABD_06_BL Mercury 236 236 J MS-H NG/G
E1631 1B00003-07 MMBKD-01_012521_ABD_07_BL Mercury 223 223 J MS-H NG/G
E1631 1B00003-08 MMBKD-01_012521_ABD_08_BL Mercury 290 290 J MS-H NG/G
E1631 1B00003-09 MMBKD-01_012521_ABD_09_BL Mercury 434 434 J MS-H NG/G
E1631 1B00003-10 MMBKD-01_012521_ABD_10_BL Mercury 551 551 J MS-H NG/G
E1631 1B00003-11 MMBKD-01_012521_ABD_11_BL Mercury 255 255 J MS-H NG/G
E1631 1B00003-12 MMBKD-01_012521_ABD_12_BL Mercury 390 390 J MS-H NG/G
E1631 1B00003-13 MMBKD-01_012521_ABD_13_BL Mercury 271 271 J MS-H NG/G
E1631 1B00003-14 MMBKD-01_012521_ABD_14_BL Mercury 232 232 J MS-H NG/G
E1631 1B00003-15 MMBKD-01_012521_ABD_15_BL Mercury 281 281 J MS-H NG/G

EPA-Lloyd Kahn 180-116528-1 MMBKD-01_012521_SED_00-01 Carbon 94,000 94,000 J LR MG/KG

Units Notes
MG/KG = Nanogram per gram EPA  = US Environmental Protection Agency
NG/G = Nanogram per gram ID = Identification

RPD = Relative percent difference
Validation Qualifier
J = Value is estimated
U = The target compound was not detected above the method detection limit
UJ = The target compound was not detected above the method detection limit and is considered an estimated value. 

Validation Reason Codes
LR = Laboratory replicate RPD limit exceeded
MS-H = Matrix spike (MS) and/or MS duplicate (MSD) recovery high
MS-L = MS and/or MSD recovery low
MS-RPD = MS/MSD RPD limit exceeded
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TABLE 3
DATA VALIDATION REPORT

VALIDATED SAMPLE RESULTS
2021 DUCK AND CO-LOCATED SEDIMENT SAMPLING

PENOBSCOT RIVER 2021 MONITORING
PENOBSCOT RIVER, MAINE

Lab

Method
Parameter

Units

Location
Sample 

Date
Field Sample ID

QC 
Code

Final 
Result

Final 
Qualifier

Final 
Result

Final 
Qualifier

Final 
Result

Final 
Qualifier

Final 
Result

Final 
Qualifier

Final 
Result

Final 
Qualifier

ES-13 1/26/2021 ES-13_012621_SED_00-01 FS 40 253 12.3 66,000
ES-13 1/26/2021 ES-13_012621_SED_01-03 FS 40.7 239 8.6 J 44,000
ES-13 1/26/2021 ES-13_012621_SED_03-05 FS 72.6 32.1 12,000
ES-13 1/30/2021 ES-13_013021_ABD_01_BL FS 50 J
ES-13 1/30/2021 ES-13_013021_ABD_02_BL FS 198 J
ES-13 1/30/2021 ES-13_013021_ABD_03_BL FS 40 U
ES-13 1/30/2021 ES-13_013021_ABD_04_BL FS 353 J
ES-13 1/30/2021 ES-13_013021_ABD_05_BL FS 180 J
ES-13 1/30/2021 ES-13_013021_ABD_06_BL FS 360 J
ES-13 1/30/2021 ES-13_013021_ABD_07_BL FS 366 J
ES-13 1/30/2021 ES-13_013021_ABD_08_BL FS 291 J
ES-13 1/30/2021 ES-13_013021_ABD_09_BL FS 176 J
ES-13 1/30/2021 ES-13_013021_ABD_10_BL FS 216 J
ES-13 1/30/2021 ES-13_013021_ABD_11_BL FS 172 J
ES-13 1/30/2021 ES-13_013021_ABD_12_BL FS 99.4 J
ES-13 1/30/2021 ES-13_013021_ABD_13_BL FS 161 J
ES-13 1/30/2021 ES-13_013021_ABD_14_BL FS 237 J
ES-13 1/30/2021 ES-13_013021_ABD_15_BL FS 289 J

FRB-02 1/26/2021 FRB-02_012621_ABD_01_BL FS 99.8 J
FRB-02 1/26/2021 FRB-02_012621_ABD_02_BL FS 58.4 J
FRB-02 1/26/2021 FRB-02_012621_SED_00-01 FS 50.1 8.94 J 7.8 U 21,000
FRB-02 1/26/2021 FRB-02_012621_SED_01-03 FS 50.9 16.9 J 7.4 U 24,000
FRB-02 1/26/2021 FRB-02_012621_SED_03-05 FS 54.9 14.2 J 22,000
FRB-02 1/27/2021 FRB-02_012721_ABD_03_BL FS 75.8 J
FRB-02 1/27/2021 FRB-02_012721_ABD_04_BL FS 69.5 J

Eurofins 
Pittsburgh

EPA-Lloyd Kahn
Carbon
MG/KG

% Solids
Percent Solids

Percent

Eurofins Frontier 
Global Sciences

7474_1631

Eurofins Frontier 
Global Sciences

Mercury Mercury Methyl Mercury

Eurofins Frontier 
Global Sciences

Eurofins Frontier 
Global Sciences

NG/G NG/G

E1631 KOH_1630

NG/G
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TABLE 3
DATA VALIDATION REPORT

VALIDATED SAMPLE RESULTS
2021 DUCK AND CO-LOCATED SEDIMENT SAMPLING

PENOBSCOT RIVER 2021 MONITORING
PENOBSCOT RIVER, MAINE

Lab

Method
Parameter

Units

Location
Sample 

Date
Field Sample ID

QC 
Code

Final 
Result

Final 
Qualifier

Final 
Result

Final 
Qualifier

Final 
Result

Final 
Qualifier

Final 
Result

Final 
Qualifier

Final 
Result

Final 
Qualifier

Eurofins 
Pittsburgh

EPA-Lloyd Kahn
Carbon
MG/KG

% Solids
Percent Solids

Percent

Eurofins Frontier 
Global Sciences

7474_1631

Eurofins Frontier 
Global Sciences

Mercury Mercury Methyl Mercury

Eurofins Frontier 
Global Sciences

Eurofins Frontier 
Global Sciences

NG/G NG/G

E1631 KOH_1630

NG/G

FRB-02 1/27/2021 FRB-02_012721_ABD_05_BL FS 87.7 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_01_BL FS 804 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_02_BL FS 385 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_03_BL FS 795 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_04_BL FS 404 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_05_BL FS 592 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_06_BL FS 236 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_07_BL FS 223 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_08_BL FS 290 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_09_BL FS 434 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_10_BL FS 551 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_11_BL FS 255 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_SED_01-03_DUP FD 38.5 142 10.2 U 56,000
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_12_BL FS 390 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_13_BL FS 271 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_14_BL FS 232 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_ABD_15_BL FS 281 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_SED_00-01 FS 25 360 14.9 U 94,000 J
MMBKD-01a 1/25/2021 MMBKD-01_012521_SED_01-03 FS 41.1 149 9.5 U 54,000
MMBKD-01a 1/25/2021 MMBKD-01_012521_SED_03-05 FS 52.4 28.7 J 34,000

QC 1/25/2021 CORN_012521_ABD-BAIT FS 40 UJ

Units Notes
MG/KG = Nanogram per gram EPA  = US Environmental Protection Agency
NG/G = Nanogram per gram FD = Field duplicate

FS = Field sample
Validation Qualifier ID = Identification
J = Value is estimated KOH = Potassium hydroxide
U = The target compound was not detected above the method detection limit.
UJ = The target compound was not detected above the method detection limit and is considered an estimated value. 
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