
7 West 6th Avenue, Suite 612, Helena, MT 59601 
Tel  406.442.5588   Fax  406.442.7182 

www.tetratech.com 

 

TETRA TECH EM INC.  
 
 
 
 
 
 
February 3, 2012 
 
 
John Podolinsky 
Montana Department of Environmental Quality 
Remediation Division 
P.O. Box 200901 
Helena, MT  59620-0901 
 
 
Subject: Final Data Report for DNRC Tree Bark and Duff Sampling for the Upper Flower 

Creek Timber Sale, Task Order No. 93, DEQ Contract 407026 
 
Dear John: 

One hard copy of the Final Data Report for the Department of Natural Resources and Conservation 
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DBH Diameter at breast height 
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DNRC Montana Department of Natural Resources and Conservation 
Doug Fir Douglas fir (Pseudotsuga menziesii) 
 
EMSL  EMSL Analytical, Inc. 
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FSDS Field Sample Data Sheet 
 
HASP Health and safety plan 
 
ISO International Organization for Standardization 
 
LA Libby amphibole 
 
ND Non-detect 
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QA Quality assurance 
QC Quality control 
 
SAP Sampling and analysis plan 
SOP Standard operating procedure 
SRC Scientific Research Corporation 
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s/g dry wt  
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TEM Transmission electron microscopy 
Tetra Tech Tetra Tech EM Inc.  
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1.0 PROJECT OVERVIEW AND PURPOSE OF THE INVESTIGATION 

Tetra Tech EM Inc. (Tetra Tech) entered into a contract with the Montana Department of Environmental 

Quality (DEQ) pursuant to DEQ contract No. 407026, Task Order 93, to sample tree bark and duff in the 

Upper Flower Creek timber sale area south of Libby, Montana (Upper Flower Creek site).  Tetra Tech 

completed the sampling on November 3, 2011 and submitted 10 bark and 10 duff samples to the EMSL 

Analytical Inc. (EMSL) laboratory for determination of Libby amphibole (LA) asbestos concentrations 

using approved sample preparation and analytical techniques.  Sampling and analytical procedures were 

described in the approved Sampling and Analysis Plan (SAP) (Tetra Tech 2011).  This Data Report 

contains a summary of the main tasks completed and the validated analytical data. 

The purpose of the investigation was to: 

 Use a standardized method for collection of tree bark and duff to be analyzed for LA asbestos. 

 Submit samples to an analytical laboratory for determination of LA asbestos concentrations using 
approved sample preparation and analytical techniques. 

 Complete a cursory data validation, and 

 Provide the results in a brief data report. 

2.0 SITE BACKGROUND 

The Upper Flower Creek timber sale site is located south of Libby, Montana.  The site is owned by the 

State of Montana and managed by the Department of Natural Resources and Conservation (DNRC).  

Tetra Tech was tasked to complete this project for DNRC under Tetra Tech’s DEQ contract No. 407026.  

Mr. John Podolinsky, the DEQ Project Officer, provided direction and oversight to Tetra Tech.  Mr. Mark 

Peck, the primary DNRC Project Contact, provided site access to Tetra Tech for the field sampling.  Mr. 

Podolinsky and Mr. Peck reviewed and provided comments on the SAP.  

Tetra Tech completed the Draft SAP on October 28, 2011 and the Final SAP on November 2, 2011.  Tetra 

Tech provided the field personnel and collected 10 bark samples and 10 duff samples on November 3, 

2011 and shipped the samples to EMSL for analysis on November 4, 2011.  Tetra Tech received the 

analytical data from EMSL on November 23, 2011.  Tetra Tech completed cursory data validation during 

December 2011 and prepared this Data Report to describe the work completed and data results obtained. 

J. Edward Surbrugg, Ph.D. was Tetra Tech’s project manager and Mr. Mark Stockwell was the field 

sampling team leader.  Mr. Stockwell and Mr. Jay Jordan collected the bark and duff samples and 

completed the sample shipment.  Tetra Tech prepared a project Health and Safety Plan (HASP) that was 
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available during the sampling.  The HASP included general site information, site-specific waste 

characteristics, hazard evaluation, summary of the field tasks, the site safety work plan (including 

personnel training), and emergency information including contact phone numbers and a map identifying 

the route to the local hospital.  Mr. Stockwell and Mr. Jordan are current for the Occupational Safety and 

Health Administration 40-hour hazardous materials handling course training and are certified as asbestos 

inspectors and contractor/supervisors through the Environmental Protection Agency (EPA) Asbestos 

Hazard and Emergency Response Act training program. 

3.0 COMPLETED SAMPLING AND ANALYSIS 

One tree bark sample was collected from each of nine individual trees located across the Upper Flower 

Creek site (Figure 1).  One collocated duplicate bark sample was collected from the tree at Location No. 

1.  One duff sample was collected near the base of each of the nine trees.  One collocated duplicate duff 

sample was collected at Location No. 4.  The collection and analysis of the bark and duff samples for LA 

concentrations followed the Standard Operating Procedures (SOP) described in (1) Sampling and 

Analysis of Tree Bark for Asbestos and (2) Sampling and Analysis of Duff for Asbestos (Scientific 

Research Corporation [SRC] 2007 and 2008).   

Two main areas in the upper Flower Creek site were designated for bark and duff sampling.  The first area 

consisted of approximately 450 acres in Section 20, Township 30N, Range 31 W.  The second area 

consisted of approximately 50 acres in a portion of Section 16, Township 30 N, Range 31 W.  Six 

locations were sampled in Section 20 and three in Section 16.  Sample locations were selected by dividing 

the two main areas into polygons and using a Geographic Information System tool to select random 

locations within each polygon.  Representative trees were selected at each of the nine locations from 

species of Douglas fir, Ponderosa pine, and Western larch with minimum diameters at breast height 

(DBH) of 16 inches.  Five fir trees, three pine trees, and one larch tree were sampled.   

Tetra Tech used a tacky hairspray to thoroughly coat the area of bark to be sampled.  Bark samples were 

collected from the northeast side of the tree which generally faces the vermiculite mine.  After the 

hairspray dried, a 2-inch hole saw was used to cut a ring in the bark.  The circular piece of bark was 

removed from the tree using a sharp chisel and a hammer.  The detached bark sample was placed in a 

labeled gallon-size plastic recloseable bag.   

Tetra Tech collected the duff samples from the base area near the selected trees.  Duff samples were 

collected using a disposable-gloved hand to place all twigs, leaves, pine needles, and partially decayed 

organic debris from an approximately six- by six-inch area into a labeled gallon-size reclosable plastic 



 

3 
Final LA Asbestos In Tree Bark And Duff  February 2012 
In The Upper Flower Creek Timber Sale Site 

bag.  All samples were shipped to EMSL under chain-of-custody protocols as described in the SAP (Tetra 

Tech 2011). 

Samples were prepared and analyzed by transmission electron microscopy (TEM) by EMSL as described 

in Section 6 of the SOPs.  The laboratory prepared three grids for TEM analysis as detailed in 

International Organization for Standardization (ISO) TEM method 10312, also known as ISO 

10312:1995(E).  The laboratory utilized two grids for analysis, and archived one grid.  A detailed 

description of the TEM examination and counting rules was provided in the SAP and in the SOPs.  Field 

and laboratory quality assurance (QA) and quality control (QC) methods are also provided in the SAP and 

SOPs.  

Tetra Tech documented the bark and duff sampling activities on project-specific field sample data sheets 

(FSDS).  Copies of the completed FSDSs are in Attachment A.  Tetra Tech recorded field sampling 

notes in a bound field logbook.  Photographs were taken to document the field-sampling.  Representative 

photographs of the main field tasks are in Attachment B.  

4.0 DATA VERIFICATION AND VALIDATION 

Tetra Tech completed verification of the field data and validation of the laboratory data.  Verification of 

the data generated during field activities is needed to ensure accuracy of the results.  Validation of the 

laboratory data is essential to ensuring the data is defensible and of acceptable quality.  Tetra Tech 

completed a 100 percent cursory validation on the summary data packages for the analytical results of 

bark and duff samples and found the data to be correct and of acceptable quality.  The field and analytical 

data will be uploaded to the Scribe database and published to the EPA Region 8 Scribe website. 

5.0 DATA RESULTS AND DISCUSSION 

Tetra Tech compiled the data from EMSL for the Upper Flower Creek Timber Sale tree bark and duff 

sampling in Table 1.  Tree bark samples were collected from five Douglas fir, three Ponderosa pine, and 

one Western larch.  Eight of the nine sample locations contained detectable LA fibers in the tree bark 

sample or the duff sample.  Only Location No. 4 had no detectable LA concentrations in the bark and duff 

samples.  Five of nine tree bark samples and 3 of the nine duff samples contained LA fibers. 
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LA fibers were detected in tree bark from Sample Locations 1, 5, 6, 7, and 8 with fiber counts from one to 

ten fibers.  LA concentrations in the bark samples ranged from non-detect to 282,873 structures per 

square centimeter (s/cm2).  The three Upper Flower Creek duff samples with detectable LA fiber counts 

of 1 to 3 fibers were found at Sample Locations 2, 3, and 9.  The LA fiber counts translated to LA 

concentrations of non-detected to 12,000,000 structures per gram dry weight of duff (s/g dry wt. of duff).   

The duplicate tree bark samples were collected from a Douglas fir tree at Sample Location No. 1.  The 

duplicate tree bark samples produced different LA results—the original sample contained 226,298 s/cm2 

and the duplicate sample had no-detectable concentration.  The duplicate duff samples were collected at 

Sample Location No. 4 and both samples had no-detectable concentration of LA asbestos. 
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Table 1:  Upper Flower Creek Timber Sale Bark and Duff Libby Amphibole Asbestos Concentrations 

Location No. Sample No. Sample Date Tree Type LA Fiber Count 
LA CONCENTRATIONS 

Bark = (s/cm2) 
1 BT-00105 11/3/2011 Doug Fir 8 226,298 
1 BT-00106 (FD of 

BT-00105) 
11/3/2011 Doug Fir ND <DL 

2 BT-00108 11/3/2011 P. Pine ND <DL 
3 BT-00110 11/3/2011 P. Pine ND <DL 
4 BT-00102 11/3/2011 Doug Fir ND <DL 
5 BT-00112 11/3/2011 Doug Fir 3 84,862 
6 BT-00100 11/3/2011 W. Larch 3 73,793 
7 BT-00114 11/3/2011 Doug Fir 10 282,873 
7 BT-00114 (RP) 11/3/2011 Doug Fir 5 141,436 
8 BT-00116 11/3/2011 P. Pine 1 28,287 
9 BT-00118 11/3/2011 Doug Fir ND <DL 
      

Location No. Sample No. Sample Date Tree Type LA Fiber Count 
LA CONCENTRATIONS 
Duff = (s/g dry wt. of duff) 

1 BT-00107 11/3/2011 Doug Fir ND <DL 
2 BT-00109 11/3/2011 P. Pine 2 5,700,000 
3 BT-00111 11/3/2011 P. Pine 1 7,300,000 
4 BT-00103 11/3/2011 Doug Fir ND <DL 
4 BT-00104 (FD of 

BT-00103) 
11/3/2011 Doug Fir ND <DL 

5 BT-00113 11/3/2011 Doug Fir ND <DL 
6 BT-00101 11/3/2011 W. Larch ND <DL 
7 BT-00115 11/3/2011 Doug Fir ND <DL 
8 BT-00117 11/3/2011 P. Pine ND <DL 
9 BT-00119 11/3/2011 Doug Fir 3 12,000,000 
      

Notes: 
FD  Field duplicate    RP  Laboratory reprepared sample 
s/cm2   Structures per square centimeter  s/g dry wt. of duff Structures per gram of dry weight of duff 
ND  Non-detect    Doug Fir  Douglas fir (Pseudotsuga menziesii) 
P. Pine  Ponderosa pine (Pinus ponderosa)  W. Larch  Western larch (Larix occidentalis) 
<DL  Less than the detection limit 
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ATTACHMENT A 
 

FIELD SAMPLE DATA SHEETS (FSDS) 
  



FIELD SAMPLE DATA SHEET (FSDS) 


BARK and DUFF 


Field Log Book Number: 7ft - DC'Lfl'j Page N u m be r __...:: --=--______:1.:...'1

Sample Location ID: ___-=-, _______ Sample Date : 1/1 ~ 1, / 

GPS Coordinate System: __d"-'-L-I-'-''-- Elevation Coordinate System: _ -,-----!...!'-!....-___ A ____ ,.}I I't

;) , ., (;,. I ' 

X Coordinate: ttl £.1<;$ .ill 0 -S.cI Y Coordinate: WilJ5 . -S -S~.'s Elevation: _-=~i -' 33 _!....-__ 

Sample Team: ttl s7Q+4.L~ v . ..J.:..JUft,J Samplers'lnitials: r111<:> J.r 
I 

Sample Location Comments: (I /l ~~ l.">(tt~ .~ t' Sc,) 'I~~ 1 . ,r 
w~ ra'~1 , I l 'M'£:~ 

Data Item Sample 1 Sample 2 Sample 3 

Index 10 
(place pre-printed BT-00105 BT-00106 BT-00107 
label in field provided ; 

.. 
I -:; (, r..,Sample Time (hhmm) I S b /,,""\I :Sit-' '., 

~ Duff (~ Duff Bark @0V 
Sample Type 

~ Composite I&,ab") Composite Composite~ 
(circle one) : , 

# of Composites _ , _# of Composites _,_# of Composites _ 1_ 

FS (field samolel (I~S (field sam~ ~ 
1'LJ(fieFen rUjJllcate) t ftJ (field duplicatei) Iti) (fie ld duplicate) Field QC Type 

For FD. Parent 10 rJtl\ For FD. Parent 10 RT- u.:l.O~ For FD. Parent 10 ;oJ I ..
(circle one) 

I 

is ."\ I't-i< .'!.. gAM<-

....  f':A.Jq- "Z..Field Comments 

~J;.Jll~<;;j. I. .# ;C,J{U\..~/.5 I r,Jc.~ 
T}h<;1( t;)~T}fJCIC-

Entered by (Provide initials): I' I · ~ Entered by (Provide initials): "1.'1'6... 



_ _____ _ 

FIELD SAMPLE DATA SHEET (FSDS) 


BARK and DUFF 


Field Log Book Number: _ _ --'-----______r, Page N u m be r ___ '1!!....--__=i~0 ~__
7Yl · ( · I .....__ _ - _ ~ ~·_ Sv ~ ;). _~

Sample Location ID : ___:)." '-- ..LI-!../----'"~~/ I
GPS Coordinate System: ___--'...f-'..:'--- Elevation Coordinate System: rJIL

Sa m pie Date: _---2j ~,'-!.----
N ,, ___ _~----,- A,---___ 

~ .. ,r 
'"" • t 

X Coordinate : ttl "IS J.\I ".b Y Coordinate: W 11'5 3S :iJ1.~ Elevation : .3 ' '''~ 

Sample Team: It~ '" If>. ~_-t.l- I r . vtJ"".J)!rJ Samplers' Initials : _.!. 'P'J:...1 --,.~,--~J ~___; -, ~· L-.:V·- _ 

Sample Locat ion Comments: fe" /!)6(\.<) , ~ (>/J -=- -;)..(;. 
/I 

I::>, ,,,",,,,,~ - L.Or ,,4 rE!:> ~ 
b do' ~S r .:) " .,.;,..,y ft:, .,J 7" ( ,..J ~~!>"r I-J. ~< ~ ~, n t-I 7YC.C ') 

Data Item Sample 1 Sample 2 Sample 3 

Index 10 
(place pre-printed 

BT-00108 
label in field provided) 

BT-00109 

Sample Time (hhmm) 1· ..'0(-,....... :) .. (..1<:p,.., 

Sam ple Type 

(circle one) 

'-l3ary Duff 

rab Composite 

-
# of CGIllposltes __,:_ 

Bark CQiff.J 

~ab) Composite 

I 

# of Composites ~ 

Bark Duff 

Grab Composite 

# of Composites __ 

Field QC Type 

(circle one) 

~.fleJd Salll l2lel.....) 
FO (field duplicate) 

For FO. Parent 10 : ,..J/tt 

~~I 
FO (field duplicate) 

For FO. Parent 10 rJ i.q 

FS (field sample) 
FO (field duplicale) 

For FO. Parent 10 

Field Comments 1".'" 1\.-1' -:!:

~ J:..J.. i-ti?,> 

11-f1C/<.. 

~1 ,'1/1.1':' ~ 

5.S ;= .J ~' .'-#£:-s 

~'... m-rt:1<. ~~ 

Entered by (Provide initials): / 111 ~" Entered ~ (Provide initialsl: ~ 



I 

FIELD SAMPLE DATA SHEET (FSDS) 

BARK and DUFF 

Field Log Book Number: 7(Z. - 0 ...."''1<1 ~=-______Page N u m be r __--,--$

-.. 
-'------_______ !. /

GPS Coordinate System: _--=-r'---'--'I't____ jV ~____ 

Sample Location ID : ___~ Sa m pie Date: --,'"-,-I--,-I---=-~/-,-I_____ 

I '- Elevation Coordinate System: _t--J{,-,A

() I ,~ ;: " 

X Coordinate: "" '1$ ,"). 1 0'1,'1 Y Coordinate :wll'S 3~ 'C:A .'"I Elevation: 3"7bS 

Sample Team: tJl S' iU;~.-fA- .;r·m ,,A·W Samplers'lnitials: ,"''') .:rT 
I 

P ' ",:":::","",,'-L-.L 1 L...:= I; . ,---== _... ~=- i16A. L ..... '\'"...l.l\:! ~ I
Sa m pie Loca t ion Co mmen ts: _ :....;v:::.;,..Jc...:..;:I):,:,~SA P..:.J,J\$==-----'-' ....:=-- t>:..., _....... - ..:..:=- ..:.....::=----"'-'"--(!......!. -"'-'c=.._'_ ,0 

~~ 1 ':; W/'t-Y f1.;; ',}., 

Data Item Sample 3 Sample 1 ISample 2 

Index ID 
(place pre-printed BT-00110 BT-00111 

label in field provided) 

Sample Time (hhmm) S ./e (1,,,,,\~:,r:;r'''''' 

Bark Duff 

Sample Type 


Composite 


~ Duff Bark ~ 
Composite Grab Composite~€ 

(circle one) 

# of Composites _ _# of Composites _1_ # of Composites _1_ 

FS (fi eld sample) 
FO (field duplicate) 

I~eld SrlmnlF!~ ~eldsa~ 
FO (field duplicate) FO (field duplicale) Field QC Type 


For FO . Parent 10 ,J, '\ For FO . Parenl 10 : rJ/1l 
 For FO . Parent 10(circle one) 

I 

8.", It¥ -t.- bJ f.{- ~Field Comments 

~ ~~{.'ieS 5 ~ liCS 

MCA<... ~~ 

Entered by (Provide initials): /'745 Entered by (Provide initials): /h./JS



FIELD SAMPLE DATA SHEET (FSDS) 

BARK and DUFF 

Field Log Book Number: Tfl - DOl-Ie, Page Number _ -'d-:o......=3_""'_·:....l_'i+-' ___ 

Sample Location ID : ____'1.L-______ Sa m pie Date: _--'-'"'--J/<-.......:... I-=-II..!-'- <-____ 

GPS Coord inate System: __--=,J ____ '-------'-I-"-~___ '-----'-"-Ift Elevation Coordinate System : _-"rJ /J 
;) I • I " • 

X Coordinate: '" 4'!s v <11 .e Y Coordinate: r.O II'S .!~ 511 . ~ Elevation: 3780 

Sample Team: 1'1 . :>jOq......Jb-.. , J'I'W ~~Samplers' Initials: JI?"S . J ·T 
, I 

" 
Sa mpie Loca t ion Co m ments : _-----'tI;..=.tA""'----'-'-'-"~=____7_ '---, ~ '='-----_:l.~ ' _ __=i:' _~~tJ<:=~_#_N''''~~'--------''==::.·-"'(4f£:LL~~ __ 

Data Item Sample 1 Sample 2 Sample 3 

Index 10 
(place pre-printed 

label in field provided) 

BT-00102 BT-00103 BT-00104 

Sample Time (hhmm) 

Sample Type 

(circle one) 

I J.. .10 r . ,1 

(§.rk) Duff 

~ Composi te 

# of Composites _ , _ 

I '10 "1 

Bark ~ 
~rab) Composite 

I 
# of Composites. _1_ 

I ~ 'IU t '1 

Bark G0 
Grab Composi te 

# of Compos ites _i_ 

Field QC Type 

(circle one) 

~!d.saropl;-'
FO (field duplicate) 

For FO. Parent 10 : dh 

~Sjfi etd sa~ 
FD (field duplicate) 

For FO. Parent 10: ,J!"" 

FS i fiplrl "' ''mnlp) 

fo""'FO (field duplicatV 

For FO. Parent 10 Br- to lei) 

'b.JFf $. DV IL.{- 'Z.e.~fI..'K. !.
Field Comments: 

I .r...,' :I...., r t ' .: ~(1 h..'s 1.5' ~(:1~'S 

7111C-f<: D.E-c.-c.p ~ " 

Entered by (Provide initials): /l',s Entered by (Provide initials1: 1'1.4-5 

http:jOq......Jb


FIELD SAMPLE DATA SHEET (FSDS) 

BARK and DUFF 

Field Log Book Number: Tfl. - .:;C)Lf1 Page Number __.:)_5 _______ 

Sample Location ID : ___5________ Sa m pie Date: _ I -'--- ___---.:..I.!-1=3'-1-/-!1C-L1_ 

G P S Coo r din ate Syste m: _---'rJ............I'-LA-<--___ __Al ILElevation Coordinate System: '--.L A.<....-__ 

XCoordinate: rJ 4!S'°~d 'S .4 '; YCoordinate: W"-S"js'~J,Q" Elevation: ~771 

Sample Team: frio '5i'Ol,4w.?IA.. . iT . IU'"l.h...,..JSamplers'lnitials: M/h :J r 
I I 

., 
Sa m pie Locati 0 n Co m men ts: _-=-fi'_ nr-.:.~c=:;- I b D ' ...: t::...:.--=.-=-_--= ~ =--=-=--_...:__4_1L_...:-,-~ ___ ==---~.:...."'r...:.'-,= ~ '...::...=..!.fl1\=~~ - '-=--_... - - ' 

Data Item Sample 1 Sample 2 Sample 3 

Index ID 
(place pre-printed BT-00112 BT-00113 

label in field provided) 

Sample Time (hhmm) '1 ~ '1 n ""3, 3.., t~""' I 

§~ ) Duff Bark Bark Duff<W 
Sample Type 

Composite ~ Composite Grab Composite~ ~ 
(circle one) 

# of Composites _,_ # of Composites ~,_ # of Compos ltes __ 

- FS (field sample) fufield samp~ ~elld sa!llil e.)
FO (field duplicate) FO (field duplicate) FO ( Ie d duplicate) Field QC Type 

For FO, Parenl 10For FO, Parent 10 : rJ/" For FO, Parent 10 , rJ/" (circle one) 

IL b.J(~ ~S~(t.1L Field Comments. 

I 5 ;HJCI~";)~ ~ ~(lhfS 

.-~,TlhC.K 

Entered by (Provide initials): M1'i Entered byJProvide initials): /"//<: 



FIELD SAMPLE DATA SHEET (FSDS) 


BARK and DUFF 


Fie I d Log Boo k N u m be r : ~1 OC')Y Cj,----_ Page Number ~_o._~_______--,--,---"-------,,~-=.J-.-.I

Sample Location ID : ____6________ Sa m pie D ate: ~----LI.L-I.L-t-",-$,--,/,------,--II<---~~~_ 
GPS Coordinate System: __----'--rJ--'--'I!\____ Elevation Coordinate System: ~----<.~ ~~_-----,-I-Lt1

. (., q-	 II ". " 

X Coordinate : rJ ~ d.O "/Ii· 7 Y Coordinate : IN liS ~s GI . Ri Elevation : S '7,b 

-I----"'-' J Samplers'lnitials: if ..:rSa m pie Tea m: _ J?'lI9....S~-'"'--'TIL--_____ 	 1'11)-";)
I 

,1 " 
Sa m pie Locatio n Co m me nts: __l. II._'....:....:._ .c..:....:::....:C L; I(., -'-'-='-'-U.....-:.....::!...---=-_______:::....;,._ . m .....==------'=-_ 

Su' 'F I.J Y 1J IJ-;-. ( ,J L) moe cr
(~"r b l '~/C ~l. _ rJ ~I't. i--'-" ( A 17 ~ ,J~l::-r 

Data Item Sample 1 I Sample 2 

I
Index 10 
(place pre-printed BT-00100 BT-00101 
label in field provided) 

Sample Time (hhmm) 1/ ~S' ,~ II: 30 -"'r'1 

Sample Type 

(ci rcle one) 

Field QC Type 

(circle one) 

~ark ) 	 Duff 

Composite~ 

# of Composites : _ , _ 

~.....§.J fie ldsam~ 
FD (fie ld duplicate) 

For FO , Parent 10. N/4 

Bark ~ 
~1 Composite 

# of Composites _1_ 

WD~aml~ 
FO (field dupl icate) 


For FO. Parent 10 ,..)I ,L\ 


I 

Sample 3 

Bark Duff 

Grab Composite 

# of Composites: __ 

FS (field sample) 
FD (field duplicate) 

For FO. Parent 10 

4r,",I'\.1'- ~ pv[-f -Field Comments 
:J. ,.•.J( I SI . 

., 
~ ~,..Jt" ,tC-<,~ 

I>hc.K h '" ..::-L:.. t) 

Entered by (Provide initials]: L1WEntered by (Provide initials): In~'$ 



FIELD SAMPLE DATA SHEET (FSDS) 


BARK and DUFF 


Fie I d Log Boo k N u m be r: __'-'-" - o"-',...... L.....("1 __ P age N u m be r _ =dc.....*'5 _ ~ =--__ T'fl_---"" ·" '- ( ---''--- --'--_",· --",(.c:...:....::G;.

Sample Location ID: ----7_------ Sa m pi e Date: _-'4 /--'!<-E-I.'-LI/_____t/~

GPS Co 0 rd i nate S yste m: _ _ ----=-----:...;___ '---!' ArJ /I't Elevation Coordinate System: _--',J '-'-L-___ 
t " 0 I .... 

X Coordinate: tV '-f'lit) t;/( ~-:;.I.{ Y Coordinate: W II "5 11 4'h"'l Elevation: '5776 


Sample Team : 1'1' m~14J~ :::T. ~ .<.1>~ Sam pie rs I In it i a Is: _ .::...:!:...L.<. s' -r-_.::J v ____
/Y1 """"'-,,,- -=--"--, 
Sample Location Comments: 

Data Item Sample 1 Sample 2 Sample 3 

Index 10 
(place pre-printed BT-00114 BT-0011S 

label in field provided) 

Sample Time (hhmm) '3 .'~O,., ?: 50 P.""! 

Bark ~Uff Bark Du ff 
Sample Type 

!.-Grab ) Composi te 

@ark . Duff 

0ab ) Composite Grab Composite-
(circle one) 

# of Compos ites : _ _# of Composites ~ # of Composites ---.!...

, 

FS (field sample) vrs-(field sam~ c:;-ES ,"old >em,:;> 
FD (field duplicate)fO('fiefd duPlicate) FD (field duplicate)Field QC Type 

For FD, Paren t IDFor FO , Parent 10 : ;J i,' For FD, Paren t ID. tJl1(circle one) 

~Field Comments gftML <.. bJrt-

I ;::,JC~ ~ ~C#t!-5 
'117l c..-(L b~ 

Entered by (Provide initials): /'14<)' Entered by (Provide initials): /I-1A} 



FIELD SAMPLE DATA SHEET (FSDS) 


BARK and DUFF 


~bField Log Book Number: 'TYL -00""9 Page Number ___~______ 

Sample Location 10: ____..::_______ -,Ic..:.I...!..I--L ____ ~. Sa m pie Date : __ 1 -,/'-!...!I, 

GPS Coordinate System: ___rJ ,____ Elevation Coordinate System : _'-- -<--____ .----'-Il- _ AJ--"....::.4

Ii) I.. D - I., 
X Coordinate: N liB .)./ ~ 5" ~ Y Coordinate: v) /IS ;$ 3 l.{o -5 Elevation: 37,'1 

Sa m pie rs' I n it i a Is: ----I-/:..:..u::J.,*5 T v _~.,...,_----'-_"--___ 

" 
Sample Location Comments : p I'J!)~O<;4 r.d;' II ~ .,wt'~~ LvC "-Ish 

~' $0 <..111-1 o f WI'IYP':'t,J, 

Data Item Sample 1 Sample 2 Sample 3 

Index 10 
(place pre-printed 

BT-00116 BT-00117 

label in field provided) 

I 
L/,o -,/'..,LI'OO f: .......
Sample Time (hhmm) 

~ Duff Bark @ Bark Duff 
Sample Type 

Composite Grab CompositeComposite~ S
(circle one) 

# of Composites: _,_ # of Composites __# of Composites _;_ 

FS (field sample) 
r- u \lIelO aupllcate) 

~I::;'; (field sampl0 ~Idsam~ 
FO (field duplicate) FO (field duplicate) Field QC Type 

For FO . Parent 10:For FO. Parent 10 : ".J IdFor FO. Parent 10 : N)~(circle one). 

-t.
Field Comments. ~ t::>v if f>1ift.1~ 

4 f,J(A+C).. S ,J:.";U~ 

7ihC-K !:>~ 

Entered by (Provide initials): /'1A5Entered by (Provide initials): /'74-S' 



FIELD SAMPLE DATA SHEET (FSDS) 


BARK and DUFF 


Field Log Book Number: J)t  DO "it:>, Page N umber ___~_b_______ 

Sample Location ID: ____q-L-______ Sample Date: /I /, I" 

'GPS Coordinate System: ---'rJ!'-' Elevation Coordinate System: _--,- iA~4'--__ ___ -,,--,-,=-__~ _ 

X Coordinate: '" q8~~1 ' 3l{. ;;l. " Y Coordinate: t,J /1"5 J'~3 'I{O/i " Elevation: J 771:> 

Sample Team: ,.., . S[Oc...f4.Jec..-. , T. JO "-b~ Sa m p Ie rs' In iti a Is: ------.,t'1~IK:.L1-,.----....J......,...r----

Sample Location Comments : 
" 

Data Item Sample 1 Sample 2 Sample 3 

Index ID 
(place pre-printed 8T-00118 8T-00119 
label in field provided) 

3"1.(;). PA1Sample Time (hh :mm) 3: '"I:l PI"1 

g~ Duff Bark Bark Duff 
Sample Type 

~ Composite Composite Grab Composite 

(circle one) I~ 
# of Composites. _,_# of Composites _i_ # of Composites __ 

FS (field sample)<.--FS (field sam~ C~~ifi eld sa~ 
FO (field duplicate) 

For FO, Parent 10: ~!.A 
FD (field dupl icate)Field QC Type jrnineTlllfi1P11a e 

For FO, Parent 10 : ~J [A- Far FO. Pa rent 10 : (circle one) 

1'::,,,,, f.I- '1c.Field Comments : 6AI4.c ~ 

,S h ~C~~4+€:S 

bG..,qlthGlc: 

Entered by (Provide initials): P1AS Entered by (Provide initialsJ: ~.#S 

http:t'1~IK:.L1


 

 

ATTACHMENT B 
 

PHOTOGRAPH LOG 



 
Photo 1:  Sample Location No. 1 – Field duplicate bark sample from Douglas fir tree (facing southwest) 

 

 
Photo 2:  Sample Location No. 2 – Bark and Duff collected from Ponderosa pine tree and forest floor 

(facing southwest) 
 



 
Photo 3:  Sample Location No. 2 – Tetra Tech field member collecting duff sample (facing southwest) 

 

 
Photo 4:  Sample Location No. 3 – General view around sampling area (facing southeast) 

 



 

 
Photo 5:  Sample Location No. 3 – Ponderosa pine tree after sampling (facing southwest) 

 
 

 
Photo 6:  Sample Location No. 4 – Field equipment and sample team member (facing southwest) 



 
Photo 7:  Sample Location No. 4 – Douglas fir tree bark after sampling (facing southwest) 

 
 

 
Photo 8: Sample Location No. 5 – Douglas fir tree to be sampled (facing east) 

 



 

 
Photo 9:  Sample Location No. 6 – Western larch tree after collecting bark sample (facing southwest) 
 
 

 
Photo 10:  Sample Location No. 7 – Douglas fir tree after collecting bark sample (facing southwest) 
 



 
Photo 11:  Sample Location No. 8 – Ponderosa pine tree and forest area (facing southwest) 

 
 

 
Photo 12:  Sample Location No. 9 – Douglas fir tree to be sampled (facing southwest) 




