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314 298-8757 Fax
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Bechtel Hanford Incorporated
3350 George Washington Way
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May 15, 1998

Attention: Joan Kessner
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Project Number . 550.230
SDG . W02310
Number of Samples Two (2)
Sample Matrix Water
Data Deliverable Summary
Date SDG Closed . April 2, 1998

11. Introduction

On April 2, 1998, two (2) "water" samples were received by Quanterra, Richland and
transferred to Quanterra, St. Louis for chemical analysis. There are no comments or
nonconformances associated with the shipping and receiving of these samples. Upon receipt, the
samples were given the following laboratory ID numbers to correspond with the specific client
ID's:

St.Louis M
17397-001
17397-002

B~UM
BONJP
BONMP

RichandD
80405001
80404901

Matrix
Water
Water

Dae ofRi
02-APR-98
02-APR-98
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III. Analytical Results! Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

Analyses requested:

Deviation from Request:

pH by EPA method 150. 1.
Sulfate by EPA method 375.4.
TDS by EPA method 160. 1.
TSS by EPA method 160.2.
Arsenic by EPA method 7060 - (GFFA),
ICP Metals by EPA method 6010A.
Chlorine (Total residual) by EPA method 330.3.
Acrylamnide by EPA method 8316.
Volatiles by EPA method 8240 (Append IX).
Volatiles by EPA method 8260 (TCL).

No Deviation from requested methods.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike

V. Comments

Gneral The ERC Contractor acknowledges the specified holding time is not likely
achievable for EPA 330.3.

Priority results for BONJP3 were transmitted on April 13, 1998.
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Inorganics:i

Volatiles by 8240:

Volatiles by 8260:

A Laboratory Control Sample, Method Blank. Matrix Spike and Ma,-ix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

The recovery of the Silver matrix spike duplicate (76.8%) was less than
80% therefore all associated data was flagged with a "N'. The recovery
of the Silver matrix spike (93.5 %) met criteria.

The percent differences for the serial dilution for Magnesium (12.3) and
Sodium (14.5) were greater than 10 which was indicated on the form one
by the 'E" flag.

A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

No problems were noted during the analyses of these samples.

A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

The blank VBLK98A had levels of Methylene Chloride that
acceptance criteria. The maximum amount allowed is 25 ug/l.
has 50 ug/l. The sample associated with this blank had
Methylene Chloride. See NCM#4060.

exceed the
The blank
1 ug/l of

Acaykmide7

Sample 17397-OOlMSD had high recovery of the surrogate DFM and
Trichloroethene recovered low in the MSD.

A Laboratory Control Sample. Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

No problems were noted during the analyses of these samples.

CoDY60 -
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Wet Chemistry:7

Incorporated

550 .230

A Laboratory Control Sample. Method Blank, Matrix Spike and
Laboratory Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

The Total Residual Chlorine for sample 17397-00 1 was received at
Quanterra, St. Louis on the last day of holding time and analyzed outside
of holding time.

I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Reviewed and approved:

Robert E. White
Project Manager

6)000-('A



- - ~Quamenao Incorporated

Project ID/Client:

14CM Initiated by/Date:

Sample Nurnbers/QC
batch or lot numbers

Tests:

Analytical Ares (clieck 2P

0 Sample control
0 Organic preparation

o Inorganic preparation

( 55b~2S~N.hLod I (o 1SOI
0 U11 (gM ProjectManager ct 1\nI P-

inronriate am)!il

Cc

0 HPLC
ar'G/ms

Q Wet chemistry

Q Metals

0 Reporting

Wi~~ 2St? 9

- nfl-, - I.~ft.AO~ I'

I ' 5~'

02 Data review-

o Radiochemnistry

0l

Nonconformance (check appropriate pm):l To be LtflfPlPCe l k' tinuiiVi

Holding Time Violations (wreeded by___ days) Quaality Assurne/Quality Control

Category P: Laboratory Independent CrO~. QC data reported outside of controls

o3 1. Holding time expired in transit 0 2!1. incorrect procedure used

o3 2. Sample recd > 48 hrs after sampling, or '/z holding time has 0 2-2. SOP intentionally modified with QA and tech approval
expired

o3 3. Test added by client after expiration 0 23. Invalid instrument calibration

Category /P Laboratory Dependent Q 24. Received insufficient sample for proper analysts

03 4. Instrument failure El 5. Analyst error Incorrect or Incomplete Client Deli verable

0 6. Log-in error 0 7. Miscommiunication 0 25. Hardcopy deliverable error

03 8. Other (explanation required)___________ _ 03 26. Electronic deliverable error

___________________________________ Reported Detection Limits Elevated Due to:

Category III. Analysis Reruns (QA/QC) 0 27. Sample matrix: Does not include high analyxc content

o3 9. Surrogates 0 10. Internal standards 0 23. Insufficient sample volume

o 11. Spike recoveries 0 12. Blank 029. Other (explanation required)

contamination

Category IV: Analysis Reruns (Confirmation) Miscellan eous

o3 13. Second columin 0 14. Contamination 0 30. Instrument/equipment Tag-out

check

0 15. Confnration of matrix effects Q031. Other (explanation required)

0 16. Other (explanation required)

Category V: Analysis Reruns (Dilution)

0 17. Over calibration a IS. Under calibration ___________________

Q 19. Other (explanation required)......

Notification (check appropriate aires) (3 Required 0 Not Required To be completed by project manager

Client notified by (name and date): ezb V/Nti #a /9 Client's name and response: -Joavn KPs- nYet-

'nwriting C By facsimile C Process "as is" 0 Re-sample

01 By telephone C Other (explain) C On hold until -____ WAOther (explain)

Project manager (signature and date): 7A 41/7,1 698 mttWkb Ca. Se4 ra r r ai ;Y~ fWi)

PAGE 1 of12
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QUANTERRA LABORATORY NONCONFORMANCE MEMO

Corrective Action:

LOG#: ___ _to

To be completed and revie m ed by all associates inilvea

Problem Dcrption/Roo.Cause Autho' initials and date: -

: -~k 2 y xwn W1a a-t Cto6UQ iped-,t &Pk 2 &

Corrective Actions tShort Term) Author's initials and date:

N ONF AS IS

Corrective Actions to Prevent Reoccurrence (Long Term) &utft) a c) n '

Corrective Action approved by (Supervisor/Group Leader) and date:

Additional Comments:

Corrective Action to be completed by (if other than Supervisor/Group Leader):

'Oate Corrective Action is to be completed:

lm;i. A ... n.a rn~,,..t..i.,tJTo bIee om 1ted bC -A tJ*..t et

A Anomaly t Deficiency

3 Further action quired:

U Notified Ops/Sys Manager (Initials)

Further action assigned to:

QA signature: \L w Date: 4/-7/N7
Corrective Action Verifleation: To be completed by a QA ussocutv

XVerification not required or requested Uy uk A\Q C w M r. m CLQ xrvtu-.A

O Verified / CA completed on: - by

O Cannot verify (specify reason)_

Verified by: Date:

Noneonformance Memo Closure:

QA signature: \\ A Date: 0_______1_91_

7k Oft qf QamWiy Azuance nmamum a copy f this NCM adicwmg nfmaW sta.
PAGE 2 OF 2
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Project Manager: Wd. Price

Quanterre April 06, 1998 09:37 ama
Account: 10722 Project: 550.230 Quanterra-RichLand GAS No. 550.23 Rev.

Master Sample Login: 17397

WO2SIO1
1k 1( )

Draft:QE

Saqlte Header Tempylate:

Entered and Reviewed by:

Semiple No.
Comments

# Container Type
Data:

Client ID C-Matrix

Ama tys is

17397-001 BONJP2
RIC:LAIIO 10 80405001

Date: Coll ected Received

Class Preservative Anal. Due Datc

Water

Due Shipper Rad category Red Saplo No.

* Hold Date Site (Container Nubers:% Filled)

02-APR-98 08:45 02-APR-98 11:25 22-APR-98 AIRBORNE Bcrewinu not hqWi red

3 VI - Viat-40nl
3
3
1 PH - Plastic-IL
1 PH - Ptastic-O~ML

1 PH - PlasticZS0ml
1 PIJ - Plastic-l28oz

HPLC/8316/04
VOA/8240APP I X04
VQA/8260f 04
CL/330 3/04
AS /i06i/ 04
ICAPI6OIOIQ4
TDSI16J.1/04
TSSI160.2/04
S04/375.4/04
PHI15O.1/04

NCI
HCL
HCL
COLD
10403
HN103
COLD
COLD
COLD
COLD

16-APR-98
16-APR-98
16-APR-98
16-APR-98
16-APR -98
16-APR-98
16-APR-98
16-APR-98
16-APR-98
16-APR-98

16-APR-98 10901
16-APR-98 109H4
16-APR-98 109H
04-APR-98 T3e.
29-SEP-98 T38
29-SE-98 T3B
09-APR-98 T313
09-APR-98 T38
30-APR-98 T3B
03-APR-98 138

(36797S.00 367976-98 367917.9?)
(367969:92 367970:91 367971:90)
(367972:89 367973:88 367974:87)
(367960M3.
(36797&80S6
(367919:M5)
(367966:95)
(367967:94)
(367965:90)
(367964:-99)

17397-001DUP BONJP2
RICHILAND IP 80405001

1 PH - Plastic-11.
1 PH - Plstic-O0mt

1 PH - Plastic-ZS0mi
I Md - plastic-Z8oz

17397-OGINS BObIJP2
RICH4LAND 11) 80405001

water

CL/33.3/04
TOS/160. 1/04
TSS/ 160.2/04
S04/375.4/04
PH/150. 1./04

02-APR-98 08:40 02APR-98 11;25 22-APR-98 AIRBORNE

S
S
S
S
S

Water

COLD
COLD
COLD
COLD
COLD

16-APR-98
16-APR-98
16-APR-98
16-APR -98
16-APR-98

I

04-APk-95 T3
09-Aflt9t. Tie
09-APR-98 T5B
30-APR-98 T3B
0$-APR-fl T3B

02-APR-98 08:45 D2-APR-98 11:25 2-APR-98 AIRBORNE 1

Screeftfig not ReqIred

(367968;M3
(36796.:SY
(36N967:94)
(367M65:98>
(36M96.:99)

trearing rot Reqalired

3 vi - viaL-40m1.
3
3
1 PH1 - Plastic-5O~ML

1 PH - PLaStiC-25ail

HP 1018316/04
VOA/8240APP1X/04
VOA/ 8260/ 04
A 8/7060/04
ICAP/6010/04
S04/375 .4/04

Mv'-
HCL
HCL
"NOs
HN103
COLD

16-APR-98
16-APR-98
16-APR-98
16-APR-98
16-APR-98
16-APR-93

16-APR-fl 10901
16-APR-98 101
16-APR-98 109H1
29-SEP.-98 130
29-SEP-98 T3B
30-APR-98 T18

(367975:99 3M,976.96 367977:97)
(367969:-2 367970:91 367971:90)
(367972:89 367973:88 367974:87)
(367978t86)
'367979:85)
(367965t98)

17397-OO1MSD BOMJPZ
RICHLAND ID 80405001

Water 02-APR-98 08:45 02-APR-98 11:25 22-APR-98 AIRBORNE I Scraening niot Reai red

3 V1 - Vial -4Onil
3
3
1 PH1 - Plastic-500miT

3Cdmple has not been red screened.

C

HPLC/8316/04
VOA/8240APPIX/04
VOA/8260/04
AS/7060/04
I CAP/6010/04

S
S
S
S
S

HCL
HCL
MCI
Ha03
HN103t

16-APR-98
16-APR-98
16-APR-98
16-APR-98
16-APR-98

16-APR-98
16-APR-98
16-APR-98
29-SEP-98
29-SEP-98

10D9
10D9
1091
T38
T3B

(367975t99 367976:98 36797t97)
(367969:92 367970:91 367971:90)
(367972:89 367973:88 367974:87)
(36797.86)
(367979:85)

Page 1
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Account:

Project Manager: W. Price

Draft: Final: Entered and Reviewed by:

Samrple Header Temrplate: ________________

Sample No. Client ID C-Natrix
Camnents

# Container Type Analysis
Data: __________________

17397-002 BOMJP3 Water
RICHLAND ID 80404901

3 VI - Vial-4OL VOA/8260/04

Guanterra April 06, 1998 09:37 wn
10722 Project: 550.230 Ouanterra-RichLand QAS No. 550.23 Rev. 1

Master Samrple Login: 17397

PM Review:

Date: Collected Received Due Shipper

Class Preservative Anal. Due Date Hold Date Site

02-APR-98 D9:33 02-APR-98 11:25 09-APR-98 AIR#ORWE

S HCL 08-APR-98 16-APR-98 109H

Red Category Rad $Mete MD.

(Container Ntaters:t Fi1led)

1 ..Sftre*.ifg nt JuWi red

(36flU8.89 367989:88 367 MO'87)

C)
C)

3*4Dptie has not been rad screened.
Page 2



Chain of
Custody Record

@r-tr (ye'- &4~k*

St ltLL&
I y)- 0,7

Ojuantrra
QUA-4124 0797

Client rProetMngr5 a Chain of Custody Nm

Address Telephone Number (Area Cde) " umerLa Number Page of
city State ZioeSite ContatLab Contaect Analysis (Attach list if

I Zip Code more ceis needed) _

Project ~~c j Na e ~ g C )Ca rerlW aybill N um berS p c a I st u io i

Contract/Purchase Order/Quote No. Spetcial aCnItinstofrcipta
___________________________________Preservatives

Sample I.D. No. and DescriptionDae Tm
(Containers for each sample may be combined on one ine) Time)t~

C£ 5- J 77, v-_ V1__ 
_

Possible Hazard Identification Dis15posal- - -

NonHazrd l Famabl ntEl osm B Unkiow I(A le may be aseed If samples areMtainedO No-Haard 0 Fammble Skin Irritan 5mosnB Ukor To Client 0 Disposal By Lab E0 Archive For Montlhs longer than 3 months)
Turn Around Time Required \C \ C Requirements (Specify)
ol 24 Hours 0548Hour ? Days E0 14Days 5121 Days rOther nfit,

eli quished By 75. &.eI ere B Date Tite
By zt SQ -6g 1162cr?7) i4AIP- 99 6

--eRelinqushed ByDate Time "eceived By Date m

! 1Renquished By Date Time 3. Received By Date Time

Comments 3 I JPq 
OA P2 -q5 &jj T -

DISTRIBLITION., WHITE - Stays with the Sample: CANARV - Returned to nt with Retion, PINK - Field COPY



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-00.9-14 IPage j of(

Collector Company contact Telephone No. roject Coordinator Data Turnaround
It. Pahibeig Joe Zoric 1373-4315 OERNER. CC

Project Designation Sampling Location AF No.
1I3N Backwash Discharge Pond - Permit Monitoring 1998 1lOON 98409

Ice Chest No. Field Logbook No. ethod of Shipment
EL-I 1309-1 G3ov Vehicle

Shipped To lhie Property No. Bill of Lading/Air Bill No.
Qumstena Incorporated

Wask Deuignation COA

POSSIBLE SAMPLE HAZARDS/REMARKS He' Wo PH <2
Preservation Co 4C

Type or Container as

No. of Container(s) 3

Special Handling and/or Storage Volume 4m
Cool to 4C

VIDA - IZGOA

SAMPLE ANALYSIS Sot (TL)

SapeNo. Matrx *Sample Date SpeTm

BOWP3Wateir J±sc ac?. 3 4-

SPECIAL INSTRUCTFIONS Mti
CHAIN OF POSSESSION Sign/Print Names0 Close SDG upon receipt of siamples. s - soil

__________I____ I_________f___ SE - Sedimnt
eimquished By L4. 2.-if DauTinie I y Date/time *EPA330 3 - The ERC Conenrclor acknowledges the specified holding time is not SO - Soli

It g I1.7 likely achieable. SL - Sludge
Is ae - y ~j_ W * WMt

By6 1 ~ rrm-ecie By ~jQDatelime A -A.1
AS - Aij, Sld
DS. nlr. Sluids

smoltlBy Oat/Time tcival By Date/time vL Dru veiqui

0CLABORATORY vtaed By Title Date/Time
SECTION r

FINAL SAMPLE IDisposal Method
IDISPOSITION

Disposed By Date/time
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST i9-009-13 1Page I of I

CletrCompany Coqtaet Telephone No. roject Coordinator Data Turnaround
, abesJoe-nric 1 373-4315 OVtRN.R. CC45D y

Prjc "silnSamupling Location AF Nor 5Dy
183N Backwash Discharge Pond - Permit Monitoring 1998 I BON 911-0019

ltCaNo.Field Logbook No. etinod of Shipment
EL-I 309-I Gov Vehicle

Shpe oOffalte Property No. Bill of Lamdin&/Air Bill1 No.
Qtrnnr Incorporated

Wste Designaetion COA

POSSIBLE SAMPLE HAZARDSIREMARKS HCI to PH <2
Preservation Co .C

Type of Container as

No. orContainer(s) 3

Special Handling and/or Storage Voue 40m1
Codil to 4C Vlm

VOA -8260A

(TCL)

SAM1PLE ANALYSIS

Sample No. Mairix *Sample Date Sample Time

BONJP2 Water .t0 t~_______________ ___ ___

SPECIAL INSTRUCTIONS Matrix
CHtAIN OF POSSESSIOTN Si n/Print Names Close SDC upon receipt of samples.-Sl

__________________SE - Sednitt
enquistied By t..4.t. Dale/Time k By Date/Time EPA330.3- The ERIC Contractor ackowledges the specified holding time is not SO - Solid

- likely achievable. SL - Skludg

R elinquished By % l-baleT'ne teceivedy 0 Z r o Datterrime o -oil
cl- A *A.,

Relinquished By Date/Time Rteceived By Date/Time OL N Du. Liquid
C T *Tissue

C i__________________ Wt W.pe
Rlnquished By Dale/lirme beted By Date/Time L -Liquid

iX *Oier

LABORATORY ffeved By Title Date/lime
SECTION

Diposed ByFINAL SAMPLE I Disposal Method
DISPOSITION

Da1fi/ie



RFSH-SOW-93-0003
Revision 5

FiguremI

SAMPLE CHECK-IN LIST

Daterime Received: ~IZ (5)SG*. _______

WcrkarderNumber VOO~ ov SAF M_______
Shipping Container ID:LXL...... ChadneCustody ~ A-cY 34

1. Custody Seals on shipping container ntadi Yes f]No V
2. Custody Seals dated and signed? Yes []No [
3. Chain-of-Custody record present? Yes [4(1

4. Coo ler temperature4

5. Vemicurste/packing materials is Wet [I Oryj4

6. Number of samples in shipping container _______________

7. Sample holding times exceeded? Yes [] No .

L4

Where any anomalies identified in sample iit? Yes []No(J
Description of anomalies inciude sample wters):_

Sample CUstodian/Labo~ato . Date: LZS

Telephoned To: OnM y__________

On By1

8. Sample have:
-rapehaoibl
_custody seals ........ app~ite Sample labels

-ngood condition havekir uble
.. broken hv i ube

10.

11.



frhu~~
sulk-

Condition Upon Recept Variance Report
St. Loc kartry

Clint:e c
Project No: Z

Shipper/NoU K V?/ 7yr o (
Condlton Variance (Chock all that apply):

Sample received broken/leaking.

Sample received without proper preservative.

o Cooler temperaure not wihin4C ± 2C

Record temperature:__________

E3 pH

[3 other:_________________

Sample received in improper container.

Sample received without proper paperwork. Explain:

Paperwork received without sample.

No sample ID on sample container.

Custody tape disturbed/broken/missing.

Login No.: 7 /

Dae:Y ztt;-!!
Initiated by:ci4~2

RFA/COC Numbers: / 6 Vr

8. 03 Sample ID on container does not match sample 13D

on paperwork. Explain: ________

9.

10.

03

0

All coolers on airbill not received with shipment.

Other (explain below):

No variances were noted during sample receipt. Cooler Temperature Upon Receipt: 14Ct

Notes:

Corrective Action:

O Client's Name:

o Client's Nam:

Informed verbally on:

hIformed in writing on:

4Sample()processed "as is".

Sample(s) on hold until: If released, notify:

Samtple Coatrl Supervisor R -eview: (or designate) aljP &' YQ Date: C-f

ProectMangemnt Rview: _____

SL-th4IN40041 Revised I V24/95

000012

01420713

1.

2.

3.

4.

5.

6.

7.

0

0

By:

By:

W - L-



Bechtel Hanford Incoporated
3350 George Washington Way
Richland0 WA 99352

Category:
Method:
Matrix:

VoLatites 8240-Appendix IX
EPA 8240
LIQUI D

Project: 550.230
Samplte Date
Receipt Date
Report Date

Client ID: BOIEJP2

04/02/98
04/02/98
05/15/98

Cuanterra ID : 17397-001

Blank Sample Prep. Analyses Detection
Anaiyte CAS Number Naew Date Date Result Unit Quat. Limit Dilution

Ctnorometnane
Bromomethane
Vinyl Chloride
Ch Loroethane
Methytene Chloride
Acetone
Carbon Disutfide
1,1 -Dichioroethene
1 ,1-Dichtoroethane
1,2-Dichoroethene (total)
Chloroform
1 ,2-Dichloraethane
2-Butanone (MEK)
1,1 ,1-Trichkoroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichtorotnethane
1 .2-Dichoropropane
cis-i ,3-Dichloropropene
Trichioroethene
DibromochLoromethane
1,1 ,2-Trichioroethane
Benz ene-
trans-1,3-Dichloroprppene
Broenof rm
4-Methyi-2-Pentanone (MISK)
2- Hexanone
Tetrach ioroethene
Tol uene
1,1 .2.2-Tetrachloroethane
Chtorobenzene
Ethylsenzene
Styrene
Xylene (total)
Toluene-d8
BromoflIuorobenzene
1 ,2-Oichloroethane-d4

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
7.5-35-4
75-34-3
540- 59-0
67-"6-3
107-06-2
78-93-3
71-55-6
5 6-23-5
108-05-4
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061 -02-6
75-25-2
108-10-1
591-78-6
127- 18-4
108-88-3
79-34-5
108-90-7
100-41-4
100-42-5
1330-20-7
2037-26-5
460-00-4
17070-07-0

QCSLK16Y745-1
0C8LK169745-1
QC8LK169745- 1
0C8LK169745- 1
QCBLK169745- 1
0CBLK169745-1
QCBLK169745-1
QCS1K169745 -1
QCSLK169745- 1
0CBLK169745- 1
QCBLK169745- 1
QC6LK169745- 1
QC6LK169745- 1
0CBLK169745-1
0C8LKC169745-1
QC8LK169745 -1
0C8LK169745- 1
QC9LK169745- 1
QC8LK169745-1I
QCBLK169745-1
QCBLK169745- 1
QCBL.K169745-1
QCBLK169745-1
QCBLK169745-1
QCBLK169745-1
QCBLK1 69745-1
QCBLK169745- 1
QCBLK169745- 1
0CBLK169745- 1
QCBLK169745- 1
QCBLKC169745- 1
QCBLK169745-1
QC8LK169745 -1
QCBLK169745-1
0C8LK169745-1
QCBLK169745-1
0C8LK169745- 1

0 0 00 14

04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/ 98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98

04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04109/98
0 4/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04109/98
04/09/98
04/09/98
04/09/98
04/09/98

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
IJG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
I.G/L
UG/ L
UG/ L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/ L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
%REC
7%REC
%REC



Bechtel Hanford Incoporated
3350 George Washington Way
Richiand, WA 99332

Category:
Method:
Matrix:

VoLatiles 8240-Appendix IX
EPA 8240
LI QUID

Project: 550.230
Sample Date
Receipt Date
Report Date

Client ID: SOMJP2

04/02/98
04/02/98
05/15/98

Quanterra ID : 17397-OOlMS

Stank SanrpLe Prep. Analyses Detection
Anatyte CAS Minter Namne Date Date Result Unit Qual. Limfit Dilution

,, .-4Jc loroetnene
Trichioroethere
Benzene
Toluene
Ch Iorobenzene
Tot uene-d8
Bronofluorobenrene
1 ,2-Dfchloroethane-d4

75-35-4
79-01-6
71-43-2
108-88-3
108-90-7
2037-26-5
460-00-4
17070-07-0

QCBLK169745-1
QC8LK169745-1
QCBLK169745-1
QCBLK169745-1
QCBLK169745- 1
QC8LK169745-1
QCBLK169745-1
QC9LK169745 -1

000015

04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98

04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98

103
84
84
80
81
97
90

104

%REC
XREC
XREC

UREC
tREC
tREC



Bechtel Hanford Incoporated
3350 George Washington Way
Richland, WA 99352

Category:
Method:
Matrix:

Votatites 8240-Appendix IX
EPA 8240
LI 0.3ID

Project: 550.230
Sairpte Date
Receipt Date
Report Date

Client ID: BOIEJP2

04/02/98
04/02/98
05/15/98

Quanterra ID : 17397-OOlMSD

Blank Samfple Prep. Analyses Detection
Analyte CAS NLutber Name Date Date Result Unit Quat. Limit Dilution

I I n ioroethene
Trichtoroethene
Benzene
To Iuene
Ch Lorobenzene
To Luene - d
Bromot tuorobenzene
1 ,2-Dichloroethane-d4

75-354
79-01-6
71-43-2
108-88-3
108-90-7
2037-26-5
460-00-4
17070-07-0

QC8LK169745-1
QC8LK169745-1
QC8LK169745-1
QCBLK169745-1
QCBLK169745-1
QCBLKC169745-1
0CBLKC169745- 1
QCBLK169745 -1

000015

U4/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98

04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98
04/09/98

104
86
86
79
81
92
89

107

XRE C
flEC
tREe
tREe
tREC
tREC
tREC
tREe



IA
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: QUANTERRA MO

Lab Code: ITMO Case No.:

Contract: 550.230

SAS No.:

EPA SAMPLE NO.

BONJP2

SDG No. : W0231.0

Matrix: (soil/water) WATER Lab Sample ID: --7397-001

Sample wt/vol: 5.000 (g/ml) ML Lab File ID:

Level: (low/med)

% Moisture: not dec.

L-OW

Column: (pack/cap) CAP

CAS NO. COMPOUND

Date Received: 04/02/98

Date Analyzed: 04/09/98

Dilution Factor:

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

1.0

Q

74-87-3 --------- Chloromethane_ ______
74-83-9 --------- Bromomethane________
75-01-4 --------- Vinyl Chloride_______
75-00-32--------- Chioroethane_ _______
75-09-2 --------- Methylene Chloridle_____
67-64-1 --------- Acetone___________
75-15-0 --------- Carbon Disulfide______
75-35-4 ----------1, 1-Dichioroethene _____

75-34-3 ----------1, 1-Dichioroethane______
540-59-0 -------- l1,2-Dichloroethene (oa)_
67-66-3 --------- Chloroform_________
107-06-2 ---------1,2-Dichioroetane_ ____
78-93-3 ----------2-Butanone_________
71-55-6 ----------1.1, l-Trichloroethane____
56-23-5 --------- Carbon Tetrachloride____
108-05-4 -------- Vinyl acetate_ ______
75-27-4 --------- Bromodichloroietbae_____
78-87-5 --------- 1,2-Dichioropropane_ ___
10061-01-5 ------ cis-1, 3-Dichloropropene___
79-01-6 --------- Trichioroethene ____

124 -48-1 -------- DibromochlorometE~e________
79-00-5 --------- 1,1,2-Trichioroethane____
71-43-2 --------- Benzene_ _________
10061-02-6 ------ trans-i ,3-Dichloropropene
75-25-2 --------- Bromofonnrm _______
108-10-1 -------- 4-Methyl-2 -pentanone____
591-78-6 -------- 2- Hexanone__________
127-18-4 -------- Tetrachloroethe-ne ____

108-88-3 -------- Toluene______
79-34-5 --------- 1, l,2,2-Tetrachloroe-ThFan
108-90-7 -------- Chlorobenzene_ ______
100-41-4 -------- Ethylbenzene________
100-42-5 -------- Styrene_____________
1330-20-7 ------- Xylenes (total) ______

10 U
10 U
10 U
10 U

5 JB
20 U

5 U
5 U!
5 U
5 U

10 ___

5 U
20 U
5 It
5 U'

10 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

20 U
20 U

5 U
5 U
5 U
5 U
5 U
5 U
5 U

FORM I VGA 1/87 Rev.

6066019

GSMP0358



1E
VOLATILE ORGANICS ANALYSTS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: QUANTERRA MO

Lab Code: ITMO Case No.:

Contract: 550.230

SAS No.:

EPA SAMPLE NO.

BONJP2

SDG No. : W02310

Matrix: (soil/water) WATER

Sample wt/vol: 5.000 (g/ml) DCL

Level: (low/med) LOW

% Moisture: not dec.

Column: (pack/cap) CAP

Number TICs found: 0

Lab Sample ID: 17397-001

Lab File ID: GSMPO35S

Date Received: C4/02/98

Date Analyzed: 04/09/98

Dilution Factor: 1.0

CONCENTRATION UNITS:
(ug/L or tag/Kg) ug/L

CAS NUMBER

1. _ _ _ _ _ _

2. _ _ _ _ _ _

3. _ _ _ _ _ _

4. _ _ _ _ _ _

5. _ _ _ _ _ _

6. _ _ _ _ _ _

7. _ _ _ _ _ _

8. _ _ _ _ _ _

9. _ _ _ _ _ _

10. _ _ _ _ _ _ _

11. _ _ _ _ _ _

12. _______

13. _______

14. _ _ _ _ _ _ _

15. _______

16. _ _ _ _ _ _

17. _ _ _ _ _ _

18. _ _ _ _ _ _ _

19. _ _ _ _ _ _

20. _ _ _ _ _ _ _

21. _ _ _ _ _ _

22. _______

23. _______

24. _ _ _ _ _ _

25. _ _ _ _ _ _

26. _ _ _ _ _ _

27. _ _ _ _ _ _

28. _ _ _ _ _ _

29. _ _ _ _ _ _

30. _ _ _ _ _ _ _

COMPOUND NAME RT EST. CONC. Q

FORM I VOA-TIC 1/87 Rev.

00I0020



Votati Les 8260 (TCL)
EPA 8260
LIQUID

Bechtet Hanford Incoporated
3350 George Washington Way
Richiand, WA 99352

Project: 550.230
Saipte Date
Receipt Date
Report Date

Client ID: BONJP2 Quanterra 10 : 17397-OOlNSD

Btank Saaple Prep. Analyses Detection
Anatyte CAS Number Name Date Date Result Unit Ouat. Limit Dilution

1,1-Dichoroeth ene
Trichioroethene
Benzene
To tuene
01 Lorobenzene
Branof Luorobenie
Dibromof Luoromethane
Tot uene-d8

f5-55-4
79-01-6
71 -43-2
108-88-3
108-90-7
460-00-4
1868-53-7
2037-26-5

QCBLK1695(Z-1
QCBLK169f2- 1
QCtLK169572-1I
QCBLK16972-1
0C8LK169572-1
QCBLK16972- 1
GCBL169572- 1
QCBLK169572- 1

DG&031

Category:
Method:
Matrix:

04/02/98
04/02/98
04/17/98

U4/(Rl/93
04/08/98
04/08/98
04/08/98
04/08/98
04 /08/98
04/08/98
04/08/98

u4/08/98
04/08/98
04/08/98
04/08/98
04/08/98
04/08/98
04/08/98
04/08/98

80
69

101
as
91
83

124
101

7Ut'
DREC
DREC
DREC
DREC
DREC
DREC
DREC



Votatiles 8260 (TCL)
EPA 8260
LI QUID

Bechtel Hanford Incoporated
3350 George Washington Way
Richland, WA 919352

Project: 550.230
Samiple Date
Receipt Date
Report Date

Client ID: BONJP2 Quanterra ID : 17397-001

Blank Samrple Prep. Analyses Detection
Anatyte CAS Ntmtber Name Date Date Result Unit OuaI. Limit Dilution

Chliorometijine
Bromomthane
Vinyl Chloride
Chioroethane
Methytene Chloride
Acetone
Carbon DisuLfide
1,1-Dichloroethene
1 , 1-D Ich Ioroethane
1.2-Dichtoroethene (total)
Chloroform
1 ,2-DichLoroethane
2-Butanone (MEK)
1,1, 1-TrichLoroethane
Carbon Tetrachloride
Sromodichloromethane
1 .2-DichLoropropene
cis-1 .3-DichLoropropene
TrichLoroethene
Dibor onochlor ome thane
1,1 .2-Trichloroethane
Benzene
trans-i ,3-DichLoropropene
Broguotorm
4-Nethyl-2-Pentanone (MIRK)
2-Hexanone
Tetrachioroethene
TolIuene
1,1 .2,2-Tetrachloroethane
ChtIorobenzene
EthylBenzene
Styrene
Xylene (total)
Br olo ftuorobenzene
D ibroinof luoromethane
Toluene-d8

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061 -02-6
75-25-2
108-10-1
59 1-78-6
127- 18-4
108-88-3
79-34-5
108-90-7
100-41-4
100-42-5
1330-20-7
460-00-4
1868-53-7
2037-26-5

QCBLK169673-1
QC8LK169673- 1
QCBLK169673- 1
QCBLK169673-1
0CBLK169673- 1
0CBLK169673- 1
QC8LK169673-1
QCBLK169673-1I
GCBLK169673-1
QCBLK169673- 1
Qc8LK169673- 1
QC8LK169673- 1
QCBLK169673- 1
QCBLK169673-1I
0CBLK169673- 1
0CBLK169673-1
QC8LK169673- 1
QC8LK169673- 1
QC9LK169673- 1
QCBLK169673- 1
0CBLK169673-1
QCBLK169673- 1
0CBLK169673 -1
QCBLK169673- 1
QCBLK169673- 1
QCBLK169673- 1
0CBLK169673-1
QC9LK169673- 1
0C8LK169673- 1
QCBLK169673- 1
QCBLK16967'3- 1
QCBLK169673-1
0CBLK169673- 1
QC81K169673- 1
0CBLK169673- 1
QCBLK169673- 1

Categoryt
Method:
Matrix:

04/02/98
04/02/98
D4/17/98

04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98

04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UO/L
UG/L
UG/L
UG/L
UG/L
UG/L
U0/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
%REC
%REC
YAEC



Bechtel Hanford Ircoporated
3350 George Washington Way
Richland, WA 99352

Project: 550.230
Votatites 8260 (TCL)
EPA 8260
LIQUID

Client ID: 80MJP2 Ouanterra ID : 17397-O0lMS

Blank Samrple Prep. Analyses Detection
Anatyte CAB Mister Name Date Date Result Unit Qual. Limit Dilution

1,1-Dichloroethene 75-35-4 QCBLK169673-1 04/10/98 04/10/98 88 flEC1
Trichloroethene
Benzene
Tol uene
ChlIorobenzene
Bromof Luorobenzene
Dibroinoftuoromethane
Totuene-dO

79-01-6
71 -43-2
108-a8-3
108-90-7
460-00-4
1868-53-7
2037-26-5

QCBLK169673-1
0CBLK169673-1
QCBLK169673-1
0CBLK169673-1
QCBLK169673- 1
QCBLK169673- 1
QC8LK169673- 1

04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98

04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98

93
95
87
91
86

106
98

flEC
UREC
XREC
XREC
XREC
XREC
XREC

6,35~

Category:
Method:
Matrix:

Sample Date
Receipt Date
Report Date

04/02/98
04/02/98
D4/17/98

I



category: VotatiLes 8260 (TCL)
Method: EPA 8260
Matrix: LIQUID

Bechtel Hanford Incoporated
3350 George Washington Way
Richiand, WA 99352

Project: 550.230
Sample Date
Receipt Date
Report Date

Client ID: BONJP3 Quanterra ID : 17397-002

Btank Samipe Prep. Anatyses Detection~
AnaLyte CAS Number Name Date Date Result Unit Oust. Limit Dilution

ChLoromethane
Sronomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon DisuLfide
1.1-DicfiLoroethele
1, 1-Dichioroethane
1 ,2-Dichloroethene (total)
Chloroform
1 ,2-Dichloroethane
2-Butanone (MEK)
1,1 ,1-TrichLoroethane
Carbon Tetrachioride
Brwcodichlorcmethane
1 ,2-Dichloropropane
cis-1 ,3-Oichtoroprop ene
Trichioroethene
Dibromochtor ome thae
1 ,1,2-Trichloroethane
Benzene
trans-i ,3-Oichtoropropene
Branooform
4-M4ethyl-2-Pentanone (MIRK)
2-Hexanone
Tetrach loroethene
Totuene
1,1 .2,2-Tetrachioroethane
Chiorobentene
Ethyl~enzene
Styrene
Xylene (total)
Unknown-i
Silanol, trimethyt-
Unknown Alkane
B ran om uorobenzene
Oibr omoftuoromethane
Tot uene - d

74-117-3
74-a3-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127- 18-4
108-88-3
79-34-5
108-90-7
100-41-4
100-42-5
1330-20-7
TI C-32
1066-40-6
TIC -40
460-00-4
1868-53-7
2037- 26-5

QC8LK169673- 1
QC9LK169673-1
0CBLK169673-1
QCBLK169673- 1
QCBLK169673-1
0c3LK169673- 1
0C8LK169673- 1
QcBLK169673-1
OCBLK 169673-1
QC8LK169673-1
0C8LK169673-1
QCBLK169673-1
0CBLK169673-1
OCBLK16963- 1
0C8LK169673 -1
OC81K169673- 1
QC8LK169673- 1
QCBLK1 69673-1
0CBLK169673- 1
OCBLK696fl-1
0C1LK169673- 1
0C81K169673 -1
0C9LK169673- 1
0C9LK169673- 1
QCBLK169673-1
0CBLK169673- 1
QCBLKC169673- 1
0C8LK169673- 1
0CBLK169673-1
0CBLK169673- 1
QCBLK169673-1
0CBL1169673- 1
0C8LK169673- 1
0C81K169673- 1
0CBLK169673-1
GCBLK169673-1
QCBLK1 69673-1
0CBLK169673- 1
QC9LK169673- 1

04/02/98
04/02/98
04/17/98

04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
D4/10/98
D4/10/98
04/10/98
04110/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04110/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98

04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
D4/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98
04/10/98

UG/L
UG/L
UC/L
UG/L
UG/L
UG/L
UG/L
UG/ L
UG/L
UG/L
UG/I.
UG/L
UG/.
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/I.
%REC
%REC
XREC



LA
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: QUANTERRA MO

Lab Code: ITMO Case No.:

Contr-act: 550.230

SAS No.:

EPA SAMPLE NO.

BONJP2

SDG No.: W02310

Matrix: (soil/water) WATER Lab Sample ID: 17397-001

Sample wt/vol: 5.000 (g/rnl) ML Lab Pile ID:

Level: (low/med)

% Moisture: not dec.

LOW

Column: (pack/cap) CAP

CAS NO. COMPOUND

Date Received: 04/02/98

Date Analyzed: 04/10/98

Dilution Factor: 1.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

74-87-3 --------- Chloromethane_______
74-83-9 --------- Bromometbane________
75-01-4 --------- Vinyl Chloride_ _____
75-00-3 --------- Chloroethane________
75-09-2 --------- Methylene Chl-o-ride_____
67-64-1 --------- Acetone___________
75-15-0 --------- Carbon Disultide ____

75-35-4 --------- 1, 1-Dichloroethene____
75-34-3 --------- 1, l-Dichloroethane ____

540-59-0 -------- 1,2-Dichioroethene (total)-_
67-66-3 --------- Chloroform_________
107-06-2 -------- 1,2-Dichloroet Hae ____

78-93-3 --------- 2-Butanone_________
71-55-6 --------- 1,1, l-Trichloroethane___
56-23-5 --------- Carbon Tetrachloride____
75-27-4 --------- Bromodichloromethane____
78-87-5 --------- 1,2-Dichloropropane____
10061-01-5 ------ cis-1, 3-Dichloropropene___
79-01-6 --------- Trichioroethene_ _____
124-48-1 -------- Chlorodibromomethane____
79-00-5 --------- 1,1, 2-Trichioroethane____
71-43-2 --------- Benzene___________
10061-02-6 ------ trans-i, 3-Dichioropropene_
75-25-2 --------- 2Brorrcform__________
108-10-1 -------- 4-Methyl-2-pentanone____
591-78-6 -------- 2- Hexanone ____

127-18-4 -------- Tetrachloroetene~_____
108-88-3 -------- Toluene___________
79-34-5 --------- 1,1, 2,2-Tetrachioroetha-ne
108-90-7 -------- Chlorobenzene_ ______
100-41-4 -------- Ethylbenzene________
100-42-5 -------- Styrene _7_____________
1330-20-7 ------- Xylenes (total ______

FORM I VOA1/7Rv

ESMP 1619

Q

10 U
10 U
10 U
10 U

6 B
7 JB
5 U
5 U
5 U
5 U
9 ___

5 U
20 U

5 U
5 U
5 U
5 U
5 U

11 ___

5 U
5 U
5 U
5 U
5 U

20 U
20 U

5 U
5 U
5 U
5 U
5 U
5 U
5 U

1/87 Rev.



1E
VOLATILE ORGANICS ANALYSTS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: QUANTERRA MO

Lab Code: 11140 Case No.:

Contract: 550.230

SAS No.:

EPA SAMPLE NO.

3ONJP2

SDG No. : W02310

Matrix: (soil/water) WATER

Sample wt/vol: 5.000 (g/ml) ML

Level: (low/med) LOW

% Moisture: not dec.

Column: (pack/cap) CAP

Number TICs found: 0

Lab Sample ID: 17397-001

Lab File ID: ESMP1619

Date Received: 04/02/98

Date Analyzed: 04/10/98

Dilution Factor: 1.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NUBE

2. _ _ _ _ _ _

3. _ _ _ _ _ _

4. _ _ _ _ _ _

5. _ _ _ _ _ _

6. _ _ _ _ _ _

7. _ _ _ _ _ _

8. _ _ _ _ _ _

10. _ _ _ _ _ _ _

11. _ _ _ _ _ _

12. _ _ _ _ _ _ _

13. ______ _

14. _ _ _ _ _ _

15. _ _ _ _ _ _

16. _ _ _ _ _ _

17. _ _ _ _ _ _

18. _ _ _ _ _ _ _

19. _ _ _ _ _ _

20. _ _ _ _ _ _

21. _ _ _ _ _ _

22. _ _ _ _ _ _

23. _ _ _ _ _ _

24. _ _ _ _ _ _

25. _ _ _ _ _ _

26. _ _ _ _ _ _

27. _ _ _ _ _ _

28. _ _ _ _ _ _ _

29. _ _ _ _ _ _

30. _ _ _ _ _ _

COMPOUND NAME RT EST. CONC. Q

FORM I VOA-TIC 1/87 Rev.

00-6040(



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SEET ______

Lab Name: QUANTERRA MO Contract: 550.230 __________

Lab Code: IIh1O Case No.: SAS No.: SDG No.: W02310

Matrix: (soil/water) WATER Lab Sample ID: 17397-002

Sample wt/vol: 5.000 (g/rnl) ML Lab Pile ID: ESMP1622

Level: (low/med) LOW Date Received: 041/02/98

% Moisture: not dec. _____Date Analyzed: 041/10/98

Column: (pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q

74-87-3 --------- Chloromethane________ 10 U
74-83-9 --------- Bromomethane_ ______ 10 U
75-01-4 --------- Vinyl Chloride________ 10 U
75-00-3 --------- Cloroethane________ 10 U
75-09-2 --------- Methylene Chloride _____ 2 JB
67-64-1 --------- Acetone___________ 18 JB
75-15-0 --------- Carbon DisE;uie ____5 U
75-35-4 ---------- 1, l-Dichloroethene- _____ U
75-34-3 ---------- 1, 1-Dichloroethane______ 5 U
540-59-0 -------- 1,2-Dichioroethene (total _ 5 U
67-66-3 --------- Chloroform _____54 __

107-06-2 -------- 1, 2-DichlooEa-The 5____ U
78-93-3 --------- 2-Butanone_________ 20 U
71-55-6 ----------1,1,1-Trichloroethane_ __ 5 U
56-23-5 --------- Carbon Tetrachloride____ 5 U
75-27-4 --------- Bromodichloromethane____ 2 J
78-87-5S----------1,2-Dichloropropane_____ 5 U
10061-01-5 ------ cis-1, 3-Dichloropropene___ 5 U
79-01-6 --------- Trichloroethene 5____ U
124-48-1 -------- Chlorodibrornome~-eE____ 5 U
79-00-5 ----------1,1, 2-Trichloroethane___ 5 U
71-43-2 --------- Benzene___________ 5 U
10061-02-6 ------ trans-1,3-Dichloropropene- 5 U
75-25-2 --------- Brornf orm_________ 5 U
108-10-1 -------- 4-Methyl-2-pentanone____ 20 U
591-78-6 -------- 2-Hexanone_________ 20 U
127-18-4 -------- Tetrachioroethene 5____ U
108-88-3 -------- Toluene___________ S U
79-34-5 ----------1, l,2,2-Tetrachloroethane 5 U
108-90-7 -------- Chlorobenzene_______ 5 U
100-41-4 -------- Ethylbenzene________ 5 U
100-42-5 -------- Styrene___________ 5 U
1330-20-7 ------- Xylenes (total) 5_______ U

FORM I VOA 1/87 Rev.

0 1 1



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: QUANTERRA MO

Lab Code: IThIC Case No.:

Contract: 550.230

SAS No.:

EPA SAMPLE NO.

3ONJP3

SDG No. : W02310

matrix: (soil/water) WATER Lab Sample ID: 17397-002

Sample wt/vol: 5.000 (g/mJ.) ML Lab File ID:

Level: (low/med)

% Moisture: not dec.

LOW

Columrn: (pack/cap) CAP

Number TICs found: 3

Date Received: 04/02/98

Date Analyzed: 04/10/98

Dilution Factor: 1.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NU1E

2. 1066-40-6
3.
4. _ _ _ _ _ _

5. _ _ _ _ _ _

6. _ _ _ _ _ _

7. _ _ _ _ _ _

8. _ _ _ _ _ _

9. _ _ _ _ _ _

10. _ _ _ _ _ _

11. _ _ _ _ _ _

12. _ _ _ _ _ _

13. _______

14. _______

15. _______

16. _ _ _ _ _ _

17. _ _ _ _ _ _ _

18. _ _ _ _ _ _ _

19. _ _ _ _ _ _

20. _ _ _ _ _

21. _ _ _ _ _ _

22. _______

23. _ _ _ _ _ _

24. _ _ _ _ _ _

25. _ _ _ _ _

26. _ _ _ _ _ _

27. _ _ _ _ _ _

28. _ _ _ _ _ _

29. _ _ _ _ _ _

30. _ _ _ _ _ _ _

COMPOUND NAME

U.nknown
Silanol, trimethyl-
Unknown Alkane

RT

2.048
4.332

24.326

EST. CONC.

11
14
9

FORM I VOA-TIC 1/ 87 Rev.

a 06042its

ESMP1622

Q

NJ



Bechtel Hanford Incoporated
3350 George Washington Way
Richland, WA 99352

Project: 550.230

Client ID: BO#4JP2 Quanterra ID : 17397-001

Category:
Method;
Matrix:

Acrytamide
SW-846 81316
LIQUID

samiple Date:
Receipt Date:
Report Date

Blank Sample Prep. Analyses Detection

Anayte CAS Number Nam Date Date Result Unit Dual. Limit Dilution

Acrytamide 79-06-1 0CBLK169249-1 04/28/98 04/23/98 100 UC/L U 1001

04102/98
04/02/98
04/29/9a

6 U 6 6:- 3



Bechtel Hanford Incoporated
3350 George Washington Way
Richland, WA 99352

Project: 550.230
Category: AcryLamide

Method: SW-846 8316
Matrix: LIQUID

Client ID: B0MJP2

Saple Date
Receipt Date
Report Date

04/02/98
04/02/98
04/29/98

Guanterra ID ! 17397-OOIMS

Blank Samrple Prep. Analyses Detection

Anatyte CAS Number Namne Date Date Result Unit Dust. Limit Dilution

Acrytamide 79-06-1 0CBLK169249-1 04/28/98 04/28/98 102 %RECI

6JG~ : 9



Bechtel Hanford Incoporated
3350 George Washington Way
Richland, WA 99352

Project: 550.230

Client ID: BONJPZ Quanterra ID : 17397-OOlMSD

Blank sample Prep. Analyses Detection
Anaiyte CAS Number Name Date Date Result Unit Quat. Limit Dilution

Acrytamide 79-06-1 QCBLK169249-1 04/28/98 04/28/98 102 %REC1

OGGOUD

Category:
Method:
Matrix:

Acrytamide
SW-846 8316
LIQUliID

Sanpie Date
Receipt Date
Report Date

04/02/98
04/02/98
04/29/98



1D
ACRYLAMIDE ANALYSIS DATA SHEET

EPA SAMPLE NO.

BONJP2

Lab _,7ame: OtIANTERRA MO

Lab Code: ITNO Case No.:

Contract:

SAS No. :

550. 23

SDG No. : W023l0

Matrix : (soil/water)

Sample wt/vol:

WATER

1000 (g/ml) ML

Level: (low/med) LOW

Moisture: not dec. dec.

Extraction: (SepF/Cont/Sonc/shak) _____

GPC Cleanup: (YIN)

CAS NO.

N

Compound

pH:

Lab Sample ID:

Lab File ID:

Date Sampled:

Date Extracted:

Date Analyzed:

Dilution Factor:

17397-001

04-02-98

D4-28-98

1

CONCENTRATION UNITS:
(rng/L or mg/Kg) UG/L

ACRYLAMIDE - 100 _______ __U_

U-: zz3ncentration of analyte is less than the value given.

FORM I HBH

79-06-1

Q



Bechtel Hanford Incoporated
3350 George Wash ington Way
Richland, WA 99352

Category:
Method:
Matrix:

ICP Metats-6010A (TAL)
EPA 6010
LIQUID

Project: 550.230
Sample Date
Receipt Date
Report Date

Client ID: SONJP2

04/02/98
04/02/98
04/21/98

Quanterra ID : 17397-001

Blank Samvple Prep. Analyses Detection
Anatyte CAS Number Name Date Date Result Unit Oust. Limit Dilution

'4z9-90-5
7440-36-0
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7440- 22-4
7440-23-5
7440-62-2
7440-66-6

0CBLK169960- 1
QCALK1 69960-1
QC8LK169960- 1
QC81K169960- 1
QC8LX169960- 1
QCBLK169960-1I
QCBLK169960-1I
QCBLK169960- 1
QCBLK169960- 1
QCBLK169960-1I
QCBLK(169960- 1
QCBLK169960- 1
QCBLK169960- 1
0CBLKC169960- 1
QCBLK169960- 1
QCBLK169960- 1
QCBLKC169960- 1
QCBLK169960- 1

04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98

04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98

542
45.7
28.5
0.60
4.6

24700
2.1
3.8
3.6
14"

4980
7.1

14.2
2150
5.1

2990
5.1

13.1

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/ L
UG/L
UG/L
UG/L
UG/L

200
60.0

200
5.0
5.0

5000
10.0
50.0
25.0

100
5000
15.0
40.0
5000
10.0
5000
50.0
20.0

ItQG?2

AluinTum1
Ant imony
Barijum
BeryIIi um
Cadnitum
Calc im
Chromniumi
Cobalt
Copper
I ran
Magnesium
Manganese
Nickel
Potassi um
Silver
Sodijum
Vanad ium
Zinc



Category:
Method:
Matrix:

ICP Metals-6010A (TAL)
EPA 6010
LIQUID

Bechtel Hanford Incoporated
3350 George Washington Way
Richland, WA 99352

Project: 550.230
Sample Date
Receipt Date
Report Date

Client 10: B0NJP2

04/02/98
04/02/98
04/21/98

Cuanterra ID : 17397-OOIMS

Blank Saple Prep. Analyses Detection
Anatyte CAS Mutber Namne Date Date Result Unit Qua(. Limit Dilution

c-90,-5
7440-36-0
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
T439-89-6
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7440-22-4
7440-23-5
7440-62-2
7440-66-6

UCBLK1IO96U-1
QCBLK169960-1I
QCBLKc169960-1I
QCBLK169960-1
QCBLK169960- 1
QCBLK169960- 1
QCBLK169960- 1
QCBLK169960- 1
QC8LK169960-1
QCBLK169960-1
QC8LK169960- 1
QCBLK 169960-1
QCBLK169960- 1
0C9LKC169960-1
QC8LK169960- 1
0C8UC169960- 1
0C81K169960- 1
QC81LK169960- 1

04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98
04/14/98

04/15/198
04/15/98
04115/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
D4/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98
04/15/98

104
ill
97

106
97

103
96
96

100
92

106
96
94

100
94

102
99
98

XREC
tREC
XREC
tREC
flEC
XREC
IREC
XREC
flEC
flEC
%REC
flEC
flEC
%REC
flEC
tREe
tREe
tREe

joG 73 11,-

Antimony
Barium
Berylltiis
Cadmi um
Catlium
Chromium
CobalIt
Copper
Iron
Magnesium
Manganese
Nickel
Potassi um
Siliver
Sodiumi
Vanadium
Zinc



Bechtel Hanford Incoporated
3350 George Washington Way
Richkand, WA 99352

Category: ICP Metats-6010A (TAL)Poet 5.3 Sairple Date : 04/02/98
Method: EPA 6010 Receipt Date : 04/02/98
Matrix: LIQUID Report Date : 04/21/98

Client ID: BONJP2 Cuanterra ID : 17397-OOlMSD

Blank Sanyote Prep. Analyses Detection
Analyte CAS Nmbser Name Date Date Result Unit Ouat. Limit Dilution

Altai nun 7429-90-5 QC8LX169960-1 04/14/98 04/15/98 105 flEC 1
Antimony 7440-36-0 QCBLI16996-1 04/14/98 04/15/98 107 XREC; 1
Barium 7440-39-3 QCBLK169960-1 04/14/98 04/15/98 98 flEC 1
Berytti um 7440-41-7 QCBLK169960-1 04/14/98 04/15/98 108 flEC 1
Ca&,nit 7440-43-9 QCBLK169960-1 04/14/98 04/15/98 97 tREC 1
Calcium 7440-70-2 QCBLK169960-1 04/14/98 04/15/98 105 fREC 1
Chromium 7440-47-3 QCBLK169960-1 04/14/98 04/15/98 97 fEC 1
Cobalt 7440-48-4 QC81K169960-1 04/14/98 04/15/98 97 fEC
Copper 7440-50-8 QC8LK169960-1 04/14/98 04/15/98 101 fEC1
Iron 7439-89-6 QC8LK169960-1 04/14/98 04/15/98 93 fEC 1
Megnesi um 7439-95-4 0C8LKc169960-1 04/14/98 04/15/98 107 fREC 1
Manganese 7439-96-5 QCBLK169960-1 04/14/98 04/15/98 98 fECI
Nickel 7440-02-0 QCBLK169960-1 04/14/98 04/15/98 95 XREC 1
Potassium 7440-09-7 0CBLK169960-1 04/14/98 04/15/98 103 fREC 1
Silver 7440-22-4 QCBLK169960-1 04/14/98 04/15/98 77 fREC N 1
Sodiun 7440-23-5 QCBLK169960-1 04/14/98 04/15/98 102 fRECI
Vanadium 7440-62-2 QC8LK169960-1 04/14/98 04/15/98 100 fRECI
Zinc 7440-66-6 QCBLK169960-1 04/14/98 04/15/98 98 fREC 1

0(3*06? 4



Category: Arsenic-7060-GFAA)
Method: EPA 7000 Series
Matrix: LIQUID

Bechtel Hanford Incoporated
3350 George Washington Way
Richland, WA 99352

Project: 550.230
Semple Date:
Receipt Date:
Report Date:

CIi ent Quanterra Blank Sample Prep. Analyses Detection
ID ID Analyte CAS Number Name Date Date Result Unit Du~al. Limit OiL.

B0NJP2 17397-001 Arsenic 7440-38-2 QCBLK17llO2-1 04/16/98 04/16/98 0.60 UG/L U 10.0 1

17397-00 INS

17397-O00lMSD

QCLCS170102-1

QCBLK170102- 1

Arsenic

Arsenic

Arsenic

Arsenic

7"40-38-2

7440-38-2

7440-38-2

7440-38-2

QCBLK170102-1

QCBLK170102- 1

QCBLK170102-1

QCBLK170102-1

04/16/98 04/16/98

04/16/98 04/16/98

04/16/98 04/16/98

04/16/98 04/16/98

-) ) -~ 6-1uuUUiI

80NJP2

BONJPZ

NA

NA

04/02/98
04/02/98
04/21/98

97

94

94

0.60

flEC

flEC

XREC

UG/L U 10.0 1



U.S. EPA - CLF

COVER PACE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: QUANTERRA MO Contract: 550.230

Lab Code: ITMO

SOW No. : SW846

Case No.: SAS No.: SUG No. : W02310

EPA Sample No.
-BONJP2____
BO0NJP2SD__
_BONJP2S___

Lab Sample ID
17397-001
l17397-OO1SD_
17397-001S_

Were ICP interelement corrections applied?

Were TCP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Comments:

Yes/No YES

Yes/No YES

Yes/No NO

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature:

Date:

Name:

_______ Title:

COVER PAGE - IN SW-8646



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO______
Lab Code: ITMO -Case No.: _ _

Matrix (soil/waiter) : WATER
Level (low/med) : LOW_

Solids: 0.0

EPA SAMPLE NO.

BONJP2
Contract: 550.230 _______

SAS No.: SDG No.: W02310___
LaE Sample ID: 17397-001
Date Received: 04/02/98

Concentration Units (ug/L or mg/kg dry weight) : UG/L

CAS No.

742-9-9U0-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
744 0-43-9
744 0-70-2
7440 -47-3
744 0-48-4
7440-50-8
743 9-89-6
743 9-95-4
743 9-96-5
744 0-02-0
7440-09-7
744 0-22-4
7440-23-5
744 0-62-2
7440-66-6

Analyte j Concentrationj

Al urninum
Antimony-
Arsenic_
Bar iurn
BeryllTiu
Cadmium
Cal ci urn
Chromium
Cobalt-
Copper__
Iron
Magn-esium
Manganese
Nickel
Potassilum
Silver
Sodium-
VanadiuTm
Zinc___

___ ___ __ 542
________45. 7

-- 0.60
____ ____28.5

___ __ __0.60

4.6
4 7 0 0

-~2.1
-3.8

-- 3.6
144

________4980

____ ____ 7.1
14 .2

_________21S0

5.1
________2990

____ ____ 5.1
13. 1

o Q

U _ _ _

U _ _ _

B ____

U _ _ _

U _ _ _

U _ _ _

U __N__

U N
B__
B _ _ _

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846

M

P_
F,
P_
P_
P_

P_

P_

P_
p

P_

P_
p _
P_
p_



BechteL Hanford Incoporated
3350 George Washington Way
Richiand, WA 99352

Project: 550.230
Category: pH EPA 150.1

Method: EPA 150.1
Matrix: LIQUID

SampLe Date : 04/02/98
Receipt Date : 04/02/98
Report Date : 04/21/98

CLient Quanterra BLank SampLe Prep. Anatyses Detection
ID ID AnaLyte CAS Nuber Name Date Date ResuLt Unit QuaL. Limit DiL.

BONJP2 17397-001 PH PH QCBLK169353-1 04/07/98 04/07/98 7.25 PH 1

17397-001DUP pH

QCBLK169353-1 pH

PM

PH

QCBLK169353-1

QCBLK169353-1

04/07/98 04/07/98

04/07/98 04/07/98

7.26 PH 1

5.02 PH 1

060 06 G7

BONJP2

NA



Bechtet Hanford Incoporated
3350 George Washington Way
RichLand, WA 99352

Project: 550.230
Category: Sulfate
Method: EPA 375.4
Matrix: LIQUID

SanpLe Date : 04/02/98
Receipt Date : 04/02/98
Report Date : 04/22/98

Client Quanterra Blank SanpLe Detect ion

Quanterra
ID

17397-001

17397-OOIDUP

17397-OilMS

QCRLK170689-1

QCLCS170689-1

Analyte

Sulfate

Sulfate

Sulfate

Sulfate

Sulfate

CAS Nuber

14808-79-8

14808-79-8

14808-79-8

14808-79-8

14808-79-8

Blank SampLe
Nam

QCBLK170689-1

QCBLK170689-1

QCBLK170689-1

QCBLK170689-1

QCBLK170689-1

Prep. AnaLyses
Date Date

04/21/98 04/21/98

04/21/98 04/21/98

04/21/98 04/21/98

04/21/98 04/21/98

04/21/98 04/21/98

ResuLt Unit

26.6 MG/L

27.6 MG/L

103 XREC

5.00 MG/L.

94 %REC

Qual.
Detection

Limit

5.00

5.00

DiL.

U 5.00 1

6Q IU

C i ent
ID

RONJP2

BONJP2

BONJP2

NA

NA



BechteL Hanford Incoporated
3350 George Washington Way
RichLand, WA 99352

Project: 550.230
Category: TDS-160.1
Method: EPA 160.1
Matrix: LIQUID

Saipte Date : 04/02/98
Receipt Date : 04/02/98
Report Date : 04/22/98

CLient Quanterra BLank Saupte Prep. Anatyses Detection
ID ID Anakyte CAS Number Name Date Date Resuit Unit Qua(. Limit DiL.

11397-001

17397-0010UP

QCBLK169350-1

0CLCS169350-1

Totat DissoLved TDS

TotaL DissoLved TD5

TotaL DissoLved TDS

TotaL DissoLved TDS

QGBLK169350-1

QCBLK169350-1

QCBLK169350-1

QCBLK169350-1

04/07/98 04/07/98

04/07/98 04/07/98

04/07/98 04/07/98

04/07/98 04/07/98

Qj oss0

BUNJP2

B0NJP2

NA

NA

65.0 MG/L

62.0 MG/L

5.00 MG/L

96 %REC

5.00

5.00

U 5.00

I



Category: Total Suspended Solids (160.2)
Method: EPA 160.2
Matrix: LIQUID

Bechtel Kanford Incoporated
3350 George Washington Way
Richland, WA 99352

Project: 550.230
SaipLe Date : 04/02/98
Receipt Date : 04/02/98
Report Date : 04/21/98

Cl ient Quanterra Blank Sample Prep. Analyses Detection
ID ID Anlyte CAS Number Name Date Date Result Unit QuaL. Limit Dil.

Total Suspended TSS

Total Suspended TSS

Total Suspended TSS

Total Suspended TSS

QCSLK169351-1

QCBLK169351-1

QCBLK169351-1

GCBLK169351-1

04/07/98 04/07/98

04/07/98 04/07/98

04/07/98 04/07/98

04/07/98 04/07/98

6.0 NG/L 1.00

5.0 NG/L 1.00

1.00 MG/L U 1.00

98 %REC

300030

BONJP2

BONJP2

NA

NA

17397-001

17397-GOlDUP

QCBLK169351-1

0CLCS169351-1

1

i

i

I



Category: TotaL Residual Chlorine
Method: EPA 330.3
Matrix: LIQUID

Bechtet Hanford Incoporated
3350 George Washington Way
RichLand, WA 99352

Project: 550.230
Saepte Date : 04/02/98
Receipt Date : 04/02/98
Report Date : 04/22/98

CLient Quanterra Blank Sampte Prep. Analyses Detection
ID ID AnaLyte CAS Number Name Date Date Result Unit Quat. Limit DiL.

17397-001

17397-OOICUP

QCBLK170206-1

QCLCS170206-1

Residual Chlori (82-50-5a QCBLK170206-1

Residual ChLori 7782-50-5a QCBLK170206-1

Residual ChLori 7782-50-5a QCBLK170206-1

Residual Chlori 7782-50-5a QCBLK170206-1

04/16/98 04/16/98

04/16/98 04/16/98

04/16/98 04/16/98

04/16/98 04/16/98

a daca

BuNJP2

BONJP2

NA

NA

0.10 MG/L

0.10 MG/L

0.10 MG/L

110 %REC

U

U

U

0.10

0.10

0.10

1

1

1

I


