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Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

11 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 Manger or a designee , as 
verified by the following signature. 11 

,f , I 3S23 .. 2395 
Jme.ed Environmental Systems & Technologies Co. 

eed Analytical Se!"Vlces 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3ii:r: 

L~11o;z- Lf\S 

Telephooo 702-36 1-<r.!20 800-582-7605 •~- 70:-361-8146 ~ 

LOCKHEED MARTIN 

July 9, 1996 
~'\?, 1576 7;>l 

Ms. Joan Kessner /.(,'1, ,~ 
Bechtel Hanford , Inc . 
3350 George Washington Way 
MISN 81 -35 
Richland , WA 99352 

RE: Log-in No.: 
Quotation No.: 
SAF: 
Document File No. : 
BHI Document File No. : 
SDG No. : 

L7102 
£_§7~ 0400000-8 

896- 109 
0524596 
371 
LK7 102 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 24 May 1996. 

The temperature of the cooler upon receipt was 4 °C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples 
designated for nitrate analysis were not received in t ime to meet the analytical holding time 
requirements. The vials for volatile analyses did not c ontain headspace. 

The case narratives included in the following attachments provide a detailed description of all 
events that occurred during sample preparation, ana lysis, and data review specific to the 
samples and analytical methods requested. 

A list of data qualifiers, chain-of--custody forms, sample rece iving checklist, and log-in report 
are also enclosed representing the samples received w ithin this group. 

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509 ) 375-4741. 
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Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

11 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 Manger or a designee, as 
verified by the following signature. 11 

cc: Client Services 
Document Control 

Sincerely, 

/~~~Jo 
Kathleen M. Hall '/?..___ 

Client Services Representative 

0 4 
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CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: initial and continuing calibration verification, initial and continuing calibration 
blanks , method blank(s) , laboratory control sample(s), matrix spike (predigestion) sample(s) , 
dupl icate sample(s). 

• 

• 

Preparation and Analysis Requirements 
Two water samples were received for LK7102 and analyzed in batch 524 bh for 
selected analytes as requested on the chain of custody. Quality control analysis was 
performed on the following samples: 

Client ID LAL# Method 

BOHG54 L7102-18 MS, DUP Nitrate as Nitrogen 

Holding Time Requirements 
All samples were received and analyzed outside of the method-specific holding times . 
The associated samples are flagged with an "H". 

Method Blanks 
• The concentration levels of all the requested analytes in the method blank were below 

the reporting detection limits. 

Internal Quality Control 
• All Internal Quality Control were within acceptance limits. 

Kay Mccann 
Prepared By 

June 5, 1996 
Date 

0 5 
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The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples , matrix spike (predigestion) sample(s), duplicate sample(s). 

Preparation and Analysis Requirements 

All samples were received on May 24, 1 996. The samples were logged in as L7102 
and were prepared and analyzed in batch 524 bh . The samples were analyzed by 
Method 601 0A ICP Metals. 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times. 

Method Blanks 

• The concentrat ion levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

Internal Quality Control 

• All Internal Quality Control were within acceptance limits. 

Shellee McGrath 
Prepared By 

June 18 , 1996 
Date 
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The associated samples were analyzed in one analytical batch. All instrument tunes, initial 
and continuing calibrations were within QC criteria. The surrogate recoveries were within QC 
limits for all samples. All internal standard area counts and retention times were within QC 
limits. 

Analytical Batch 060296-8260-E-1 (water) 

Note: Sample BOHG54 (L7102-3) was the native sample used for the MS and MSD 
analyzed as part of this analytical batch. 

The samples were analyzed within holding time on June 2, 1996. The target compounds 
Chloromethane(2 .3 ug /L), 2-Butanone(4.5 ug/L) and 1, 1, 1-Trichloroethane(1.2 ug/L) were 
detected in the Method Blank at concentrations below the Practical Quantitation Limits. Also 
detected was an unknown Tentatively Identified Compound at a retention time of 8.51 
minutes. If detected in any of the associated samples, these compounds will be flagged with 
a "B" qualifier. The spiked compound recoveries were within QC limits in the MS, MSD and 
LCS. The RPDs between the spiked compound recoveries in the MS and MSD were all within 
the QC limits. 

Donald A . Hilke 
Prepared By 

July 9, 1996 
Date 
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Lockheed Analytical Services 
DATA QUALIFIERS FOR INORGANIC ANALYSES 

[Revised 08/28/92] 

For Use on the Analytical Data Reporting Forms 

For CLP Analyses Only -- Reported value is less than the contract required detection 
limit (CRDL) but greater than or equal to the instrument detection limit (IDL). 

For Routine, Non-CLP Analyses Only -- Any constituent that was also detected in the 
associated blank whose concentration was greater than the reporting detection limit 
(RDL). 

Presence of high levels of interfering constituents required dilution of sample which 
increased the RDL by the dilution factor. 

Estimated value due to presence of interference. 

Sample analysis performed outside of method-or client-specified maximum holding time 
requirement. 

For CLP Analyses Only -- Duplicate injection precision criterion was not met. 

Matrix spike recovery exceeded acceptance limits. 

Reported value was determined from the method of standard addition. 

For CLP Reporting Only -- Constituent was analyzed for but not detected (sample 
quantitation must be corrected for dilution and percent moisture) . 

For AAS Only - Post-digestion spike for Furnace AAS did not meet acceptance criteria 
and sample absorbance is less than 50 % of spike absorbance. 

Analyst-defined qualifier. 

Relative percent difference (RPD) for duplicate analysis exceeded acceptance 
limits. 

Correlation coefficient (r) for the MSA is less than 0.995. 

For Use on the QC Data Reporting Forms 

The spike recovery and/ or RPD for matrix spike and matrix spike duplicates 
cannot be evaluated due to insufficient spiking level compared to the elevated 
sample analyte concentration. 

The RPD cannot be computed because the sample and/or duplicate concentration 
was below the RDL. 

I 

1 Used as footnote designations on the QC summary form. 

0 8 



97 ~ 35.l3ek • ed Analytical Services 
DATA QUALIFIERS FOR ORGANIC ANALYSES 

·.-.•.·.:-·-:-:-:-:-·, •.•,•··· 

I For Use On The Analytical Data Reporting Forms I 
A For CLP analyses Only - The TIC is a suspected aldol-condensation product. 

Any constituent that was also detected in the associated blank whose concentration was 
B greater than the practical or reporting detection limit (PQL or RDL). 

C Constituent confirmed by GC/MS analysis. [pesticide/PCB analyses only] 

D Constituent detected in the diluted sample. It also indicates that an accurate quantitation 
is not possible due to surrogates being diluted out of the samples during the course of the 
analysis. 

E Constituent concentration exceeded the calibration range. 

G The quantitation is not gasoline or diesel but believed to be some other combination of 
hydrocarbons. 

Sample analysis performed outside of method- or client-specified maximum holding time 
H requirement. 

Estimated value -- (1) constituent detected at a level less than the RDL or PQL and 
J greater than or equal to the MDL; (2) estimated concentration for TICs (For CLP 

Reporting Only). 

For CLP Reporting Only - Tentatively identified constituents (TICs) identified based on 
N mass spectral library search . 

NQ Analyte detected, but Not Quantified; see result from subsequent analysis 

For CLP Reporting Only - The percent difference between the concentrations detected 
p on both GC columns was greater than 25 percent [pesticide/PCB analyses only]. 

For CLP Reporting Only -- Constituent was analyzed for but not detected (sample 
u quantitation must be corrected for dilution and percent moisture). 

X, Y, or Z Analyst-defined qualifier. 

NI A in the % moisture cell indicates that data are reported on an "as received" basis . A 
NIA value in the % moisture cell indicates that data are reported based on a "dry weight" 

(% Moisture) basis. 

I For Use On The QC Data Reporting .Forms I 
QC data (i.e., percent recovery data for matrix spike, matrix spike duplicate, laboratory 

* control standard, or surrogates; and RPD for matrix spike duplicate or unspiked 
duplicate) exceeded acceptance limits. 

al 
The spike recovery and/or RPD for matrix spike and matrix spike duplicates cannot be 
evaluated due to insufficient spiking level compared to the elevated sample analyte 
concentration. 

bl The RPD cannot be computed because the sample and/or duplicate concentration was 
below the RDL. 

1 Used as footnote designations on the QC Summary Form. 

0 C 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (ln0l) 

May 24 1996, 11:44 am 

Login Number: L7102 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 

Project: BECHTEL-HANFORD Bechtel Hanford Project 

L7102.-l , ... 
temp 4 
Location: 157 
Water 1 S SCREENING ·Hold: 18-NOV-96 

L7102-2. \:: : X u:r :yl30HG55 \:{Ji:/Z27.~Y}~~9 \~4.-:-MAY...:96 ·. 28-JUN-9E 
temp 4 
Location: 157 
Water 1 S SCREENING 

L7102-J ... · . · ii j)QI:lG~4) 
temp 4 
Location: 157 
Water 1 S 8240 VOLATILES 

L7102...: 4y .··· 
temp 4 
Location: 157 

L7102:-S 
temp 4 · 
Location: 157 

L7102-6 
temp 4 
Location: 157 

L71.02-7 
temp 4 
Location: 157 

L7102-8 
temp 4 
Location: 157 
Water 1 

L7102-9 
temp 4 
Location: 157 

L7102-10 
temp 4 
Location: 157 

· .. •.· B0HG54/ ........ 

· BOHG54 

··.•· B0HG55 

S 8240 VOLATILES 

Hold:18-NOV-96 

. .. · ·. _. .. 2:2-MAY-96: 2.4-:-MAY...:96 28-JUN-9f 

··:· .. --.·.··-

Hold:OS-JUN-96 

Hold:05-JUN-96 

1::nr 22+MAY; ~§. \ 24-MAY.;;.96 

Page 1 
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97 i 3523 .. 2LlQ3 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (ln0l) 
May 24 1996, 11:44 am 

Login Number: L7102 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Be~htel Hanford Project 

L7102-1.1 ............................. I B0HG55 ) ;:•··•········ 
temp 4 
Location: 157 

L7102 ~12 B0HGSS ( 
temp 4 
Location: 157 

L7102".':°13 . BOHG61 >> 
temp 4··. 
Location: 157 
Water 1 S 8240 VOLATILES Hold:05-JUN-96 

28-JUN-9 f 

28-JUN-9 r 

28-JUN-9 

t7102 ;;;.14 ·.•· 
teinp .. 4 · ········ B0HG61 

•·• . . .. t: iiE~X7~9:C~~tFRAY.;;.96}.. ··•· 2s-JUN-9 

Location: 157 

t/ /102.;.15 •<: . 
temp 4 ... •.··· 
Location: 157 

L'7::l02 ~16 ' 
temp ·4 · ··· 
Location: 157 

L7102-i7 
temp 4 · 
Location: 157 

t1102·-1a 
temp 4 
Location: 157 
Water 1 

L7102-i9 
temp 4 
Location: 157 
Water 1 

~0HG61> 

. BOHG61 

B0HG54 

s 300.0 NITRATE 

B0HGss:· .>: 

s 300.0 NITRATE 

L7102-20 . BOHG54 
temp .4; Cr ONLY 
Location: 157 
Water 1 S 6010A ICP METALS 

28-JUN-9 

28-JUN-9 

28-JUN-~ 

Hold:24-MAY-96 

.. < \. • 22~~y..:96/ i-1-:~Y..;96 28-JUN-~ 

Hold:24-MAY-96 

··•.~.t ;;;;MAY~96 •2~..:MAY-96 28-JUN-~ 

Hold:18-NOV-96 

Page 2 



97 I 3523. ZLlQL) 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT {ln0l) 
May 24 1996, 11:44 am 

Login Number: L7102 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

t.1Jq~#:;?, ~::1 ; r: >· . , ><:J}Pm~?.~Jt ,: 
temp 4; Cr ONLY 
Location: 157 
Water 1 S 6010A ICP METALS 

C'.1.'1CJ2:f 22\•••·•:•···· (:)·:··· .. · · .. 
Location: 
Water 
Water 
Water 

1 
1 
1 

S EDD - DISK DEL. 
S GCMS2 
S INORG TYPE 2 RPT 

·Hold: 18-NOV-96 

Page 3 

28-JUN-9E 

Signature: :;::;:;;l•!';••:•::~A?a · 
Date: };;:: ::•:::::5 •'f lt1-1l. 
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REQUESTL 7 lb:L 
~Slll./j Puue _j_ ol ~ 

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS 
Data Turnaround 

• 0 Priority 
Collector {2 

) 
Company Contact Telephone • Normal ~- •°Z"°l<, m . ;1,,.1-iJ/.i,,1r, C. J. Kemp (509) 372-9692 

Project Designation Sampling Location SAF No. 
Horn Rapids Landfill Groundwater Sampling Horn Rapids Landfill B96-109 
lea Chest No. 

/!,J-01 
Field ~book No. Method of Shipment 

t=°L. · 1 o 'rb··d Hand Delivered 
Shipped To Otfsite Property No. 

\]vq(trO'O(iJ40., ~{o 
Bill of Lading/Air Bill No. 

Lockheed a CfO<-/(p5r"/ I0<t 
PoHible Sample Hazards/Remarks 

Preservation ·-~~ 
HCI HN03 Cool 4°C Cool 4°C -........i 

Type of Container aGs p p p c..,., 
L~ 

No. of Container(s) 
,....._ 

5 1 1 1 LJ. 
Special Handling and/or Storage 

Volume f'-.,J 
Maintain eamples between 2°C and 6°C. 40mL SOOmL SOOmL 20mL ..&. 

VOA· ICP Metal•· IC Anions Activity a, 
0010A 

8240A ISW-846I · • 300.0 - Scan 
SAMPLE ANALYSIS (TCL) Chromium Nitrate 

Sample No. Matrix• Date Sampled Time Sampled ,-.·.· ... ,,.-cc·. :,.:•., :: .. : __ :,;:: ;:.:-_:; .. ·:•;:::•::.:-:-:-.-;,· :-.'.- ',·., .. •· .. -. . •·.. --· . · . /-'c':> .:;: '"'' _,. ', ,,,,., '·,<,: ·.,<· .· .. , . .,.; .. .. :),::,::.; .. ,.,.·.· ... ·· ·.·.·. ::·-:.:.:-::.;,:::•::,·.·.·,·.·.·.·.•-·. 

BOHG54 w '>7;}.~ ·-,,{ C) '?'66 y ',c y v., , 

lSoH 6-&1 ~ 5°.:;)c:) ·7' <:S?~c. )< 

°E,ot-4 6-55 L,.... ~22.. -56 Jo;:;J.-s- v v y:- )< 

#t1t tN 9-,tiP!i~§~\9~ .. SPECIAL INSTRUCTIONS Matrix• 
Sign/Print Names The ERC Contractor acknowledges that the 48-hour holding time for nitrate is s • Soil ·-·-·-•-•,·-:,:-:-:-:-:-:-:-'.-:-:-:-:-:-:-:-:-:-:-:-:-:-:, :.;.:-:-·-: -:-:-:-:-:-:-:-:-:-:-·-· 

Relinquished By ~• • · "' Date/Time ~- 22· 7~ Received By Date/Time 1 "3t 'i f not likely achievable. SE • Sedimwit 
so - Solid 

- 1 ,IYJ-L}L
1

• _""]Ji.QI II ./..(c-., k:. ~ ~n';t... / .K. I t .::. o ,:;/ ) -:_/t:ir Sl • Sludge 
The Activity Scan is for all samples listed on this chain of custody. w - w ... ., 

itn~ed By /. _ Oat!_!lime O'! ) 0 ~~~ ~ Be-- '£ 'Date/Time o, ~ ~ 0 • Oil 

- Jl',;,A~"' -ICr/4~-h i /2J.4r: J11uj,/;'r-/ ("'-2'3 · f~ 
A •AM 
OS • Orum Solid• 

~ · '"' ·,/ <!!~ I I Date/Time 0906 / Received By Date/Time DL • Drum Liql.Ode 

Q ·;:;n~ /?£ /,f-b~ -5=71-,& T • Tieoue 
WI• Wipe 

s 'Relinquished By Date/Time Received By Date/Time L • Liquid 
V • V-c,et.cion 
X • Other 

.,,-c,-LABORATORY,.,,.,. Received By ~..__, A Title J, Date/Time/ 

~ )>~esri§ij :: =\ S ~ k> (_ L-.> h ,ir-, ~-1. L-\ -~ (., 6 ~4S-

~ /·FINAL SAMPLE"=' Disposal Method Disposed By Date/Time 
- .,,,.,, r,jc, c:,,.;·.,, ... ;;;;~t :"'-· 



Envirqnmental £RC 
Restoration Team 
Contractor I • 

Interoffice Memorandum 

TOI 

COPIESa 

W. S. Thompson 
G. C. Henckel 

K. A. Smith 
T. L. Lafreniere 
D. E.Gergely 

Nl-28 
H4-80 

X0-23 
X0-23 
X0-23 

0282 8~ 

Job No. 22192 
W-a_~);O 
CQ(: NIA 
OU: MIA 
TI:D:MIA 
DA: NIA 
M;oaC-. 51,a 

= :::;, /1 
Radiological Co~ ~ / 
TI-05/373-1913 

SUBJECT: Total Activities for Off-Site Shipments of Groundwater Samples to NRC Licensed 
Laboratories 

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of 
samples taken from ground water wells located on the Hanford Site. 

All wells reviewed to date for radiological content have shown no well with a total activity in 
excess of 2,000,000 pCi/1 (2,000 pCi/gm), the Department Of Transportation limit for radioactive 
material. The highest activity in any known well is 1.56 X 1Q6 pCi/1 H3

• 

While this does not constitute any release from radiological controls for worker protection, it does 
allow samples to be shipped based on historical laboratory data and save the expense of doing 
radiochemical analysis. 

A copy of the most recent analytical data should be provided to the NRC licensed laboratory with 
the samples being shipped or if no data is available for new wells, the most recent data from adjacent 
wells. 



LOCKHEED MARTIN 

Sample Login 
Login Review Checklist 

Lot Number L 1 /0')... 

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensur 
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist 
should be affixed to each login package prior to distribution. 

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent), 
the login COC report, the sample summary ;eport, the sample receiving checklist, and the login quotation. Before beginning 
review, ensure that these five components are available. Jobs with single component sampl~. the sample summary report may 
be omitted. 

SAMPLE SUM1\1ARY REPORT .YES Nil N/A Comment 

1. Are all sample ID ' s correct? L 
2. Are all samples present? 1_ 
3. Are all matrices indicated correctly? 1-
4. Are all analyses on the COC logged in for the 

1-appropriate samples? 

5. Are all analyses logged in for the correct container? f-
6. Are samples logged in according to LAS batching 

l procedures? 

LOGIN CHAIN OF CUSTODY XES Nil NIA Comment 

l. Are the collect, receive, and due dates correct j for every sample? 

2. Have all appropriate comments been indicated in 
_j_ the comment section? 

SAMPLE RECEIVING CHECKLIST XES Nil N/A Comment 

l . Are all discrepancies between the COC and the login 'YJ 
noted (if applicable)? 

primary review signature date 



97~3523.2~08 noa~,~ WHc.-sow~93-0003 
Revis ion 4 · 

SAMPLE CHECK-IN LIST 

Date/Time Received: s- -11..\ -11v LO '(.y{° SDGI: tvy\-
I 

Work Order Number: i-J\,} SAF I: ~9 l,'-10 '1 

Shipping Container ID: . ce..-o~ Chain of Custody I ~ V\-

1. Custody Seals on shipping container intact? Yes D><J 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Custody Seals dated and signed? Yes exr 
Sample temperature 

\ .. 0 C 

Vermiculite/packing materials is Wet [ ] 

Each sample is in a plastic bag? Yes rxr 
Sample holding times exceeded? Yes [ ] 

Samples have: 
µ,,._~tape 

__£_custody seals 
hazard labels 

.i._appropriate sample labels 

Samples are: 
..L__in good condition 

broken . 
leaking 

--have air bubbles 

9. Is the information on the COC and Sample bottles in agreement? 

Yes[)d- No [ ] 

Notes: 

No [ ] 

No [ ] 

Dry fx1 

No [ ] 

No N 

-------------------------'----

Sample Custodian/laboratory:~ Date: S· l '-f-'t~ 

Telephoned To: ~CA,..-l~v:\ l\ ..... ~\ On b-·'ll/-i4 By ,4.,.,,..f.._..._1 M:{f-{/' 

33 



. Lockheed Analytical Services 
Sample Receiving Checklist 

Rj)td -[~~J l.. 1 (0) 
1 

Client Name:: Job No. Cooler ID: 

COOLER CONDffiON UPON RECEIPT 

Temperature of cooler upon roceipt: L[o(_ 
temperature of temp. blank upon receipt: 

Yea No • Com.maita/Dbcrepanciea 

custody IC&l, intact 1 
chain of custody preacnt X 
blue ice (or equiv.) prCK.11tlfroZCD y. 
rad survey completed 'f 

SAMPLE CONDmON UPON RECEIPT 

Yea No • Commmta/Diacrcpanciea 

all bou1 ca labeled X 
samplca Intact .)( 

proper container ulCd for ample type y 
sample volume sufficient for analysis )( 
proper pres. indicated on the COC X 
VOA'a contain hcadspace y 
arc samplca bi-phuic (if 10, indicate ample ID'S): iV\.Ji. 

MISCELLANEOUS ITEMS 

Yea No • Commcnta/Diacrcpancica 

samples with ahon holding times ')C'.1 A. I : t-r-iA,, k 
samples to subconuact V -
ADDmONAL COMMENTS/DISCREPANCIES 

~,., 
Completed by / date: fo...A ~ . tALc ..:;--- 2.. -~ - 'U.,., 
Sent to the client (date/initial•) : •• Client's signature upon receipt: 

Hola: • - OCJdM:l Ul,o •ppropruk: CSR of aJJY di«:rt:pa,,cica imtaodul4/y .,_ rouipt 

, •• • p1"11C WYiow lbi, iofonurJoa -4 rclDnl vu hcllilzwk, to cbo •pproprul4 CSR (l'(J2) J6J-IJ46 

"' " I • • , • • '" _. \ 

.:_.t;. ,' 

Page of 

. 



9713523-Z~IO 
Lockheed Analytical Laboratory 

SAMPLE SUMMARY REPORT (su02) 
Bechtel Hanford, Inc.* Richland, WA 

i;::i:: .. ::N~~.:: .. :: ... :::·:.:.::.:.:,./;::: .. :: ... :.:::::.:·:::::\:.: .. :.:: .. :':::::::'.: ..... ;: :1:, .:,:,:N:Ym~~~,:::::.;.:::: .. ,::~:::::· .. :.::.:·. · l:~~:.:.:i .. :'. ... ·.·.:~~~~:1:~'::. · · · .:,:: .. ::i:•::i.~~ti:~i.i· ·· .. .:::•:, 

BOHG54 -- L7102-l Water SCREENING..-
L7102-3 Water 8240 VOLATILES -
L7102-18 Water 300.0 NITRATE-
L7102-20 Water 6010A ICP METAL 

BOHG55 L7102-2 Water SCREENING _ 
L7102-8 Water 8240 VOLATILES . 
L7102-19 Water 300.0 NITRATE-
L7102-21 Water 6010A ICP METAL 

BOHG61 L7102-13 Water 8240 VOLATILES 

REPORT TYPE ✓ L7102-22 Water EDD - D!._SK DEL. 
L7102-22 Water GCMS2 
L7102-22 Water !NORG TYPE 2 RF 



97 I 35Z3~ZL\ 11 
LOCKHEED ANALYTICAL SERVICES 

!Client Sample ID: BOHG54 

!Matrix: Water 

!Percent Solids : N/A 

Constituent 
.... · 

Units 

. 

Nitrate-N mg/L 

Sample Results 

!Date Collected: 22-MAY-96 

!Date Received: 24-MAY-96 

Method. Result :: Project ) Data. ••• Dste · 

... - ···••. R~rr;f!r..9 9.yaLHi7-r <s). Analyzed 

300.0 41. 0.20 HD(1:10) 28-MAY-96 

LAS 
Batchj ID 

37484 

LAS 
Sairplej ID _ 

L7102- 18 

0 2, 



97 ! 3523 .. Zll I Z 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

JClient Sample ID: BOHGSS JDate Collected: 22-MAY-96 

JMatrix : Water !Date Received: 24-MAY-96 

!Percent Solids: N/A 

Const i tuent •. •· . 
Project . Unfts·· Method Result Data Date· LAS . LAS 

Reporting Qual ifier(s) Analyzed .•· 
.. 

.Batch I ID SampLel ID 
·••.• ."':·· < Lii'nH / · . ··• •.•· ::•·•· 

Nitrate·N mg/L 300.0 43. 0.020 H 28-MAY-96 37484 L7102· 19 

0 



97 I 3523.Z 113 

LOCKHEED ANALYTICAL LABORATORY 
CALIBRATION SUMMARY· LOW LEVEL 
DETERMINATION OF NITRATE-N BY METHOD 300.0 (IC) 

LAL BATCH : 524-BH 

CALIB. CURVE: QUAD RA TIC 

STANDARD DATA 

MANUFACTURER: FISHER 

STANDARD ID 

AUTOCAL1 

AUTOCAL3 

AUTOCAL4 

AUTOCAL5 

AUTOCAL6 

AUTOCAL7 

AUTOCAL2 

CALIB. DATE : 5/28/96 

CALIB. TIME: 8:40 

R SQUARED: 1 .00000 

LOT NUMBER: 916724 

CONCENTRATION 

0 mg/L 

0 .005 mg/L 

0 .0125 mg/L 

0 .025 mg/L 

0 .25 mg/L 

1 .25 mg/L 

0 .005 mg/L 

INITIAL CALIBRATl9N VERIFICATION STANDARD 

SAMPLE ID TRUE VALUE FOUND 

ICVL 0.25 mg/L 0.252 mg/L 

INITIAL CALIBRATION BLANK 

SAMPLE ID FOUND FLAG 

ICB < 0.0030 mg/L u 

CONTINUING CALIBRATION VERIFICATION STANDARDS 

SAMPLE ID TRUE VALUE FOUND 

CCVL 

CCVL 

CCVL 

0 .25 mg/L 

0 .25 mg/L 

0 .25 mg/L 

CONTINUING CALIBRATION BLANKS 

SAMPLE ID 

CCB 

CCB 

CCB 

FOUND 

< 0.0030 mg/L 

< 0.0030 mg/L 

0.0044 mg/L 

0.245 mg/L 

0 .275 mg/L 

0 .248 mg/L 

FLAG 

u 
u 
u 

RECOVERY 

101 % 

RECOVERY 

98 % 

110 % 

99 % 

INTERCEPT: 0.000 

LINEAR COEFF.: 3.765E-08 

QUADRATIC COEFF.: -3.787E-17 

RESPONSE 

0 

136488 

307960 

615642 

6678562 

34376262 

148170 



LOCKHEED ANALYTICAL LABORATORY 
CALIBRATION SUMMARY - HIGH LEVEL 
DETERMINATION OF NITRATE-N BY METHOD 300.0 (IC) 

LAL BATCH : 524-BH 

CALIB. CURVE: QUAD RA TIC 

STANDARD DATA 

MANUFACTURER: FISHER 

STANDARD ID 

AUTOCAL1 

AUTOCAL2 

AUTOCAL3 

AUTOCAL4 

AUTOCAL5 

CALIB. DA TE: 5/2B/96 

CALIB. TIME: 8:40 

R SQUARED: 0 .99992 

LOT NUMBER: 916724 

CONCENTRATION 

1.25 mg/L 

2.5 mg/L 

6 .25 mg/L 

18.75 mg/L 

37.5 mg/L 

INITIAL CALIBRATION VERIFICATION STANDARD 

SAMPLE ID TRUE VALUE FOUND RECOVERY 

ICVH 12.5 mg/L 12.24 mg/L 98 % 

INITIAL CALIBRATION BLANK (See low-level calibration summary sheet) 

CONTINUING CALIBRATION VERIFICATION STANDARDS 

SAMPLE ID TRUE VALUE FOUND RECOVERY 

CCVH 12.5 mg/L 11.35 mg/L 91 % 

CCVH 12.5 mg/L 12.10 mg/L 97 % 

CCVH 12.5 mg/L 11.77 mg/L 94 % 

CONTINUING CALIBRATION BLANKS (See low-level calibration summary sheet) 

INTERCEPT: 0.458 

LINEAR COEFF.: 2 .763E-08 

QUADRATIC COEFF.: -1.008E-18 

RESPONSE 

34249474 

73469868 

203435084 

682401626 

1412816514 

0 r 
C. 



ii 3r:'"'i ~7u IS 97 !. ;,l,,1. ~ I " 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOHG54 !Date Collected: 22-MAY-96 

!Matrix: Water !Date Received: 24-MAY-96 

!Percent Solids: N/A 

Constituent .. Units Method •· ,oata , ·Dilution Date · ' LAS :. : LAS ,, 
i;iual< I Analy~ed Batch JD Sample ID 

CHROMIUM, TOTAL mg/L 6010 0.0079 0.0030 0.010 B !11-JUN-96 37719 L7102-20 



97135231"2~16 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOHGSS !Date Collected: 22-MAY-96 

!Matrix: Water !Date Received: 24-MAY-96 

!Percent Solids: N/A 

Const i tuent· 

. ·. 

·. /,Unicts· .• _Method :·:•Result 

:·:•· :-= ::.:, ... 
MOL ROI> . Data rif fotfori / Dat e ·.· LAS LAS/ .· .• 

•••• : ,• Giua L ,: ·. ·• Aria·lyzed • Batch ID: ,Sample 10·, 

CHROMIUM, TOTAL mg/L 6010 0.0073 0.0030 0.010 B 11-JUN-96 37719 L7102-21 

0 



97 ij3523 .. 2Ll t7 
LOCKHEED ANALYTICAL SERVICES 
GC/MS FOR VOLATILE ORGANICS 
8240 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

BOHG54 
22-MAY-96 
02-JUN-96 
Water 

l,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 74 - 87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
1,1-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
1,1 - Dichloroethane 75-34-3 
2-Butanone 78-93-3 
cis-1 , 2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
1,1,1-Trichloroethane 71-55 - 6 
Carbon tetrachloride 56-23 - 5 
1,2 - Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75 - 27-4 
2 -Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-1,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2 -Hexanone 591-78-6 
1,1,2 -Trichloroethane 79 - 00-5 
Tetrachloroethene 127-18-4 
Dibromochlorome thane 124-48-1 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777 - 61-2 
o -Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1,1,2,2 - Tetrachloroethane 79-34-5 
1,3 - Dichlorobenzene 541-73-1 
1 , 4-Dichlorobenzene 106-46-7 
1,2 - Dichlorobenzene 95-50-1 

LJ4678HANFORD Page 

LAL Sample ID: 
Date Received: 
Analytical Dilution : 
Analytical Batch ID: 
Preparation Dilution: 

117\- 84-122 
116\- 87-117 
115\- 83 -118 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5 . 0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
1.3 5.0 

<5.0 5.0 
<5 . 0 5.0 
<5.0 5.0 
7.7 5.0 

<5.0 5.0 
<5.0 5.0 
<20 . 20. 
<10. 10 . 
<5.0 5.0 
<5.0 5.0 
<5.0 5 . 0 
<10. 10 . 
<5.0 5.0 
<5.0 5 . 0 
<5.0 5 . 0 
<5 . 0 5 . 0 
<5.0 5.0 
<5.0 5.0 
<5.0 5 . 0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

1 

L7102 - 3 
24-MAY - 96 
1 
060296-8260-El 
1.00 

BJ 

0 43 



-,. 

97135Z3~2Ll 18 
LOCKHEED ANALYTICAL SERVICES 
GC/MS FOR VOLATILE ORGANICS 
TENTATIVELY IDENTIFIED COMPOUNDS 
8240 VOLATILES 

Client Sample ID: 
Date Collected: 

LAL Sample I:): 
Date Receive:i: 

L7102-3 
24-MAY-96 

Date Analyzed: 
Matrix: 

BOHG54 
22-MAY-96 
02-JUN-!36 
Water 

Analytical · D~lution: 
Analytical Batch ID: 
Preparation ~ilution: 

1 
060296-8260-El 
1.00 

Number of TICs found: 0 

1 

CONCENTRATION UNITS: 
(u~/L or ug/Kg) ~g/L 

21---------+-------------------1------+-------+-----! 

3 l---------+-------------------1------+-------+----' 
4 51---------+-------------------t------+-------+-----! 

6 --------+-------------------+------+--------+------< 
7 81---------+-------------------t------+-------+-----! 

9 l---------+-------------------1------+-------+----1 
10 i---------+-------------------t------+-------+-----1 
11 
12 t---------+-------------------l'-------1-------+-----! 
131-------~-+-------------------t------+-------+----i 

14 l---------+-------------------1------+-------+-----! 15 
161--------+-------------------+-----+------+-----! 

17 
181---------+-------------------t------+-------+----i 

19 t---------+-------------------1------+-------+-----! 20 
211--------+-------------------+-----+------+-----! 

22 
23 1---------+-------------------+------+-------+----I 
241----------t--------------------1------+-------+-----! 

25 
261----------t--------------------1------+-------+-----! 

27 
28:--------+--------------------1------+------+-----! 

29 ~------_.__ ________________ _. ____ __._ _____ __._ __ __, 

LJ4678HANFORD Page 1 

0 44 



9713523 .. zq 19 
LOCKHEED ANALYTICAL SERVICES 
GC/MS FOR VOLATILE ORGANICS 
8240 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

BOHG55 
22 -MAY-96 
02-JUN-96 
Water 

1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74 - 83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
1,1-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
1,1-Dichloroethane 75-34-3 
2-Butanone 78-93-3 
cis-1,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
1,1,1-Trichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
1, 2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1, 2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-1,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2-Hexanone 591-78-6 
1,1,2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124- 48-1 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
a-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1,1,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LAL Sample ID: 
Date Received: 

L7102 - 8 
24-MAY - 96 

Analytical Dilution: 1 
Analytical Batch ID : 060296-8260-El 
Preparation Dilution : 1 . 00 

117\- 84-122 
- 114\- 87-117 
113\- 83-118 

• 1::::Jm:g~gw;s1M :::;:;; ·::: >· DAT;~]: 
i] iffisttti\= f tro;~tiiW,tm; ~n,tt\t?? QpALIFI~1l(s} 

' J t? di!itti l //:Ug/lt : 

<5 . 0 5 . 0 
<5.0 5 . 0 
<5.0 5.0 
<5 . 0 5.0 
<5.0 5.0 
6.2 10. J 

<5 . 0 5.0 
<5 . 0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<10 . 10 . 
<5.0 5 . 0 
<5.0 5.0 
1.4 5.0 BJ 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
11. 5.0 

<5 . 0 5.0 
<5 . 0 5 . 0 
<20. 20. 
<10 . 10. 
<5 . 0 5 . 0 
<5 . 0 5.0 
<5 . 0 5.0 
<10. 10 . 
<5 . 0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<.5 . o 5 . 0 
<5.0 5 . 0 
<5.0 5.0 
<5 . 0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5 . 0 
<5 . 0 5 . 0 
<5.0 5.0 

LJ467 8HANFORD Page 1 

0 45 



97113523.2~20 
LOCKHEED ANALYTICAL SERVICES 
GC/MS FOR VOLATILE ORGANICS 
TENTATIVELY IDENTIFIED COMPOUNDS 
8240 VOLATI LES 

Client Sample ID: 
Date Collected: 
Date Analyzed : 
Matr i x : 

BOHG55 
22-MAY - 96 
02-JUN - ~6 
Water 

Number of TICs found : 0 

LAL Sample ID : 
Date Received : 
Analytical Dilution : 
Analytical Batch ID: 
Preparation Dilution : 

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

L7102 -8 
24 - MAY - 96 
1 
060 2 96 -82 60 - El 
1.00 

1 
21---------+-------- -----------lf-------l-------+----l 

31----------if------------------1------+------+--~ 
4 ---------+--------------------lf--------1-------+--~ 
:}---------+-------------------!-----+------+------! 

7 8 1---------+-------------------lf-------l-------+----l 

91---------+-------------------lf-------l-------+----l 
1 0 
llt----------+----------- --------lf-------1-------+----l 

12 --------+-------- --- ---------lf-------+-------1---~ 
13 
141---------+-------- -----------lf-------+------+-----l 

15 
1 61---------+-------- --- --------lf-------+------+-----l 

17 ---------+----- --- --- ---------11------+-------1---~ 
1 8 
19 :---------+-------------------l'------+------+-----l 

2 0 
211---------+-------------------l'-------+------+- -----l 

22 23r-----------1------------------ f--------1-------+---
24 
2 51---------+----------------~f-------l-------+--_J 

2 6 
271---------+------------------lf-------l------+---I 

28 
29 r-----------+------------------lf-------l------+---I 

LJ4 6 7 8HANFORD Page 1 

0 4t 



97 ~3523.Zl}Z I 
LOCKHEED ANALYTICAL SERVICES 
GC/MS FOR VOLATILE ORGANICS 
8240 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

B0HG61 
22 -MAY-96 
02-JUN-96 
Water 

1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
1,1-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
1,1-Dichloroethane 75-34-3 
2 - Butanone 78-93-3 
cis-1,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
1,1,1-Trichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
1,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-1,3 - Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2-Hexanone 591-78-6 
1,1,2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18 - 4 
Dibromochloromethane 124-48-1 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
a -Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1,1,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LJ4678HANFORD Page 

LAL Sample ID: 
Date Received : 
Analytical Dilution: 
Analytical Batch ID : 
Preparation Dilution: 

119\ 84-122 
87-117 

116\ 83-118 

<5.0 5.0 
<5.0 5.0 
<5.0 5 . 0 
<5.0 5.0 
<5.0 5.0 
16. 10. 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
5.4 10. 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<20. 20. 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5 . 0 
<5 . 0 5.0 
<5.0 5.0 
<5.0 5 . 0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5 . 0 5.0 

1 

L7102 -13 
24-MAY-96 
1 
060296-8260-El 
1.00 

BJ 

0 L 



97 ~ 3523.ZLIZZ 
LOCKHEED ANALYTICAL SERVICES 
GC/MS FOR VOLATILE ORGANICS 
TENTATIVELY IDENTIFIED COMPOUNDS 
8240 VOLATILES 

Client Sample ID: 
Date Collected : 

LAL Sample ID: 
Date Received : 

L7102 -13 
24-MAY-96 

Date Analyzed : 
Matrix: 

BOHG61 
22-MAY-96 -
02-JUN-96 
Water 

Analytical pilution : 
Analytical Batch ID: 
Preparatio~ Dilution : 

1 
060296-8260 -El 
1.00 

Number of TICs found : 0 
CONCENTRATION UNITS : 

(ug/L or ug/Kg) ug/L 

1 21--------+-------------------4-----+-------+-----I 

3 :---------+-------------------+------+------+-----I 
4 51--- -----+-------------------4-----+-------+-----I 

6 71--------+-------------------4-----+-------+-----I 

8 91---------+---------------- - --+------+-------+-----I 

10 
lll--------+-------------------4-----+-------+-----I 

12 
13t--------+-------------------l------4------+-----I 

14 :---------+-------------------'-------+-------+--__, 15 
16:--------+-------------------1-----+------+-----I 

17 
lSr----------t------------------+------+------+-----1 

19 
201---------+-------------------+------+-------+---____j 

21 
22r----------t-------------------+------+-------+---____j 

23 
24i---------+-------------------4-----+-------+-----I 

25 
26i---------t--------------------le-------4-------+--__J 

27 28:--------+-------------------4------+------1---_J 

29 ._ ______ _._ ________________ __Jc.._ ___ ___l _____ __L __ _j 

LJ467 8HANFORD Page 1 

0 48 



. 97113523 Zll23 
LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
GC / MS FOR VOLATILE ORGANICS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

BOHG54 
22-MAY-96 
02-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

l,2-Dichloroethane-d4 118% 84-122 
Toluene-dB 116% 87-117 
Bromofluorobenzene 116% 83-118 

37663MS 
24-MAY-96 
1 
060296 - 826 0- El 
1.00 

::::= :':\,.. . / 1?.AACT:l'.CAL .·=·.· ·.·.·.·.,·•···=·····•··= •. ·.. . }{pi'i'A : ( 
···••11•1•1 ;;~!i!i!·••1•1•1•••••!i•1•· , • ~liii~::::~~~~••::'i•=••:= QOALt .i?IER ( f3 ) 

Chloromethane 74-87 - 3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69 - 4 
Acetone 67-64-1 
1,1 - Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
1,1 - Dichloroethane 75-34-3 
2-Butanone 78-93-3 
cis-1,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
1,1,1 -Trichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
1,2 - Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2 - Chloroethylvinylether 110-75-8 
4 -Methyl - 2 - Pentanone 108-10-1 
cis-1 , 3-Dichloropropene 10061-01-5 
Toluene 108 - 88-3 
trans-1,3-Dichloropropene 10061-02-6 
2-Hexanone 591-78-6 
1,1,2 -Trichloroethane 79 - 00-5 
Tetrachloroethene 127 - 18-4 
Di bromochloromethane 124-48-1 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p -Xylene 136777-61-2 
o-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1,1,2,2 -Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LJ4678HANFORD Page 

39. 
45. 
75. 
54 . 
51. 
11. 
48. 

<5.0 
47. 
47 . 

<10 . 
49. 
2.5 
so. 
48 . 
47. 
45. 
47 . 
46. 
51. 
47. 
46. 

<20 . 
<10. 
45. 
46. 
44. 
2.9 
46. 
44. 
43. 
45 . 
46 . 
91. 
46. 
44 . 
41. 
47. 
43 . 
43. 
42. 

1 

5.0 
5 . 0 
5.0 
5 . 0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
10. 
5.0 
10. 
5 . 0 
5 . 0 
5.0 
5 . 0 
5.0 
5.0 
5.0 
5 . 0 
5.0 
20. 
10. 
5.0 
5 . 0 
5 . 0 
10. 
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

B 
B 

BJ 

B 

J 

0 51 



9i ~ 3523 .. ZllZLt 
LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
GC/ MS FOR VOLATILE ORGANICS 

Client Sample ID: 
Date Collected: 
Date Analyzed : 

BOHG54 
22 -MAY-96 
02-JUN-96 

1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

:-:•:::::::::::;::::- ;-:•:•:::::::;'.•' 
:::::::;::::::: :.:::::::::::•:❖:❖---.·.·,· 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
1,1 - Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
1,1 - Dichloroethane 75-34-3 
2 - Butanone 78-93-3 
cis-1,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
1,1,1-Trichloroethane 71-55-6 
Carbon tetrachloride 56 - 23-5 
1,2 -Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis - 1,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2 - Hexanone 591-78-6 
1,1 , 2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124-48-1 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p -Xylene 136777-61-2 
o-Xylene 95-47-6 
Styrene 100-42-5 
Brornoform 75-25-2 
1,1,2,2 - Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2 - Dichlorobenzene 95-50-1 

LJ4678HANFORD Page 

LAL Sample ID: 
Date Received : 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution : 

116%- 84-122 
. 113%- 87-117 

114%- 83-118 

45. 5 . 0 
46 . 5 . 0 
64. 5.0 
55. 5.0 
53. 5.0 
11. 10. 
52. 5.0 

<5.0 5.0 
so. 5.0 
50. 5 . 0 

<10. 10 . 
51. 5 . 0 

<10. 10 . 
52. 5.0 
49. 5 . 0 
52 . 5 . 0 
47. 5.0 
48. 5.0 
48. 5 . 0 
52. 5.0 
49. 5.0 
48. 5.0 

<20. 20 . 
<10. 10 . 
47. 5.0 
48. 5 . 0 
47. 5 . 0 
3.3 10. 
48. 5.0 
46. 5 . 0 
45. 5.0 
47. 5.0 
48. 5.0 
96 . 5.0 
48. 5 . 0 
47. 5 . 0 
45. 5 . 0 
50. 5.0 
45. 5.0 
45. 5.0 
44. 5 . 0 

1 

37663MSD 
24-MAY - 96 
1 
060296-8260 - El 
1.00 

B 
B 

B 

J 

0 :'12 



97 ~ 35Z3 .. 2ll25 
LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
GC/MS FOR VOLATILE ORGANICS 

Client Sample ID: 
Date Collected: 

Lab Ctrl Sample 
N/A 

Date Analyzed: 02-JUN-96 

l,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
1,1-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
1,1-Dichloroethane 75-34-3 
2-Butanone 78-93-3 
cis-1,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
1,1,1-Trichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
1,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-1,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2-Hexanone 591-78-6 
1,1,2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124-48-1 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
a-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1,1,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LJ4678HANFORD Page 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

116\- 84-122 
115\- 87-117 
116\- 83-118 

52. 5.0 
<5.0 5.0 

70. 5.0 
52. 5.0 
48. 5.0 
12. 10. 
45. 5.0 

<5.0 5.0 
45. 5.0 
45. 5.0 

<10. 10. 
46. 5.0 

<10. 10. 
47. 5.0 
44. 5.0 
45. 5.0 
43. 5 . 0 
44. 5.0 
44. 5.0 
43. 5.0 
45. 5.0 
44. 5.0 

<20. 20. 
<10. 10. 
43. 5.0 
44. 5.0 
44. 5.0 
3.4 10. 
45. 5.0 
42. 5.0 
41. 5 . 0 
43. 5.0 
44. 5.0 
88. 5.0 
44. 5.0 
44. 5.0 
41. 5.0 
44. 5.0 
41. 5.0 
41. 5.0 
41. 5.0 

1 

37663LCS 
N/A 
1 
060296-8260-El 
1.00 

B 

B 

J 

0 e 
\. 
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LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DATA SUMMARY 
GC/MS FOR VOLATILE ORGANICS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

BOHG54 
22-MAY-96 
02-JUN-96 

l,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

::::-::::;:···:.:-}tf. 
·-,•::-:-:-:=:-:::::.:-:-:-:-: 

LAL Sample ID: 37663MS 
Date Received: 24-MAY-96 
Analytical Dilution: 1 
Analytical Batch ID : 060296-8260-El 
Preparation Dilution: 1.00 

118\- 84-122 
·· 116\- 87-11 7 

116\- 83 -118 

1,1-Dichloroethene 50.0 0 . 000 48.5 97 0-231 
Benzene 50.0 0.000 46.4 93 44-150 
Trichloroethene 50.0 7.74 50.9 86 74-144 
Toluene 50.0 0.000 46 . 4 93 56-148 
Chlorobenzene 50.0 0.000 45.4 91 46-158 

LJ4678HANFORD Page 1 

0 54 
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LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DUPLICATE DATA SUMMARY 
GC/MS FOR VOLATILE ORGANICS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

BOHG54 
22 -MAY-96 
02-JUN-96 

1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

1,1-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 50.0 
Chlorobenzene 50.0 

LJ4678HANFORD 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

116\- 84-122 
113\- 87-117 
114\- 83-118 

51. 6 103 
47.9 96 
51. 7 88 
48.2 96 
47.2 94 

Page 1 

6 
3 
2 
4 
4 

37663MSD 
24-MAY-96 
1 
060296-8260-El 
1.00 

11 44-150 
14 74-144 
13 56-148 
13 46-158 

0 5 
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LOCKHEED ANALYTICAL SERVICES 
LCS DATA SUMMARY 
GC/MS FOR VOLATILE ORGANICS 

Client Sample ID: 
Date Collected: 

Lab Ctrl Sample 
N/A 

LAL Sample ID : 
Date Received: 

37663LCS 
N/A 

Date Ana l yzed : 02-JUN - 96 

Toluene-dB 
Bromofluorobenzene 

1,1 -Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

LJ4678HANFORD 

Analytical Dilution: 1 
Analytical Batch ID : 060296 - 8 2 60-El 
Preparation Dilution : 1 . 00 

· 115\ 87-117 
116\ 83-118 

50.0 45 . 4 91 0-231 
50.0 44.4 89 44-150 
50.0 43 . 2 86 74- 1 44 
50.0 44.2 88 56-148 
50.0 42.8 86 46-158 

Page 1 

0 5 



LOCKHEED ANALYTICAL SERVICES 

VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

Instrument ID: GC/MS-E 

12 HOUR STD 609239 

UPPER LIMIT 1218478 

LOWER LIMIT 

Method Blank 37663MB 518914 11.16 

BOHG54 37663MS 539174 11.17 

B0HG54 L7102-3 487784 11.18 

B0HG55 L7102-8 540316 11.17 

Lab Ctrl Sample 37663LCS 549372 11.17 

BOHG54 37663MSD 529196 11.18 
--- -----·------ -·-- . ·-------··- ----· --·-···----- - - - - - •-·------- ----·---

32748 · 

B0HG61 "•· 

AREA UPPER · LIMIT 
AREA 'LOWER LIMIT 
RT . UPPER LIMIT . 
RT LOWER LIMIT 

0 

= 
= 

L7092-18 .: 564040 · 

L7102-13 : 516909 

+100\ of internal · standard area- · , 
-50\ of internal · ·standard area 

11.17 

11.18 

+0.50 minutss of internal standard RT 
-0.50 minutes of internal standard RT 

904575 

941944 

858673 

944126 

950805 

931329 
-------
970998 

900761 

Date/Time Analyzed: 02-JUN-96 16:02 
LAL Batch ID: 060296-8260-El 

12.31 813087 16.44 664101 

12.32 849365 16.45 769289 

12.33 789878 16.45 624870 

12.32 844305 16.45 689273 

12.32 864689 16.44 777004 

12.33 837252 16.45 754520 
- ·- -- - ··- ... __ ,.. __ -- --- - ---- - ----
12.32 877372 

12.33 831089 

ISl (PFB) 
IS2 (DFB) 
IS3 (CBZ) 
IS4 (DCB) 

= 
= 

16.45 723110 

16.45 662863 

Pentafluorobenzene 
1,4 -Difluorobenzene 
Chlorobenzene-dS 
1,4-Dichlorobenzene-d4 

20.48 

20.49 

20.48 

20.48 

20.48 

20.48 
--- -------
20.48 

20.48 
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Richland. Wa shingw11 99352 

509 375 5667 

Facsimile 509 r 5 5151 

12 August 1996 

Ms . Joan Kessner 
Bechtel Hanford Incorporated 

AUB 1996 
RECEIVEO 
V2Jidation 

3350 George Washington Way MSIN BI-35 
Richland, Washington 99352 

Dear Ms . Kessner : 

Enclosed are the organic, wet chemistry and inorganic data 
validation reports for sample data group LK7102-LAS. 

Sincerely, 

~ a:z__. 
R. Bruce Christian, CIH 
Associate 

cc : J . Duncan - CH2 
J . Goode - ATK 
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Date: 

:g ~\\'> \~~~ ~ 
1 2 August 1 996 : t\[Ci\\J~ l 
Bechtel Hanford Inc. (technical representative) c;. ~a\,da\\Ot\ "-To: 

From: 
\ \.Oi \0 ~ 

A.T. Kearney, Inc. "c!' ,q1.i 

Horn Rapids Landfill Groundwater Sampling 0f.'6~aza,9-i01., Project: 
Subject: Wet Chemistry -. Data Package No. LK7102-LAS (SDG No. LK7102) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
LK7102-LAS prepared by Quanterra Environmental Services (QES). A list of the 
samples validated along with the analyses reported and the method of analysis is 
provided in the following table . 

SampletD •••· . Sample Date Media Validation > .·Analysis > / > 
Level 

. 

B0HG54 05/22/96 Water C 

B0HG55 05/22/96 Water C 

Note 1. Requested Method: IC Anions - 300.0 Nitrate 
Note 2. Analysis requested for 'information only' 

. .,, ,, 

See Note 1 &2 

See Note 1 &2 

Data validation was conducted in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1 992a). Appendices 1 through 5 
provide the following information as indicated below: 

Appendix 1 . Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Append ix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

• Holding Times 

Analytical holding times are assessed to ascertain whether the holding time 
requirements have been met by the laboratory. The holding time requirement is 
as follows: two days for nitrate. 

If hold ing times are exceeded, but not by greater than two times the limit, all 
associated sample results are qualified as estimates and flagged "J" for detects 
and "UJ'' for non-detects. If holding times are exceeded by greater than two 

000 0 01 



times the limit, all associated detectable sample results are qualified as estimates 
and flagged "J" and all non-detects are rejected and flagged "UR". 

Due to holding times being exceeded for nitrate by greater than twice the limit, 
all nitrate results (all detects) were qualified as estimates and flagged "J". 

• Instrument Calibration 

Instrument calibration is performed to establish that the instrument is capable of 
producing acceptable and reliable analytical data over a range of concentrations. 
The initial and continuing calibrations are performed according to the EPA 
method requirements and all results must meet validation requirements set by 
Westinghouse-Hanford (WHC 1 992a). At least one blank and three standards 
are used to establish the instrument calibrations with a correlation of grec1ter 
than or equal to 0.995 prior to sample analysis. Continuing calibration checks 
are performed to verify that instrument performance is stable and reproducible 
on a day-to-day basis. 

Instrument calibration is not reviewed under Level C validation. 

• Blanks 

Method blank analyses are performed to determine the extent of laboratory 
contamination introduced through sampling, sample preparation and analysis. At 
least one acceptable method blank analysis must be conducted for every 20 
samples of a given matrix. No contaminants should be present in the method 
blank. All blank results must fall below the CRQL to be acceptable. 

All method blank results were acceptable. 

• Accuracy 

Matrix Spike 

Matrix spike analyses are used to assess the analytical accuracy of the reported 
data and the effect of the matrix on the ability to accurately quantify sample 
concentrations. Matrix spike recoveries must fall within the range of 75% to 
125%. Samples with a spike recovery of less than 30% and a sample value 
below the IDL are rejected and flagged "UR". Samples with a spike recovery of 
30% to 74% and a sample result less than the IDL are qualified "UJ". Samples 
with a spike recovery of greater than 125% or less than 75% and a sample 
result greater than the IDL are qualified "J". Finally, for samples with a spike 

000002 
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recovery greater than 125% and a sample result less than the IDL, no 
qualification is requfred. 

All matrix spike recovery results were acceptable. 

Laboratory Control Sample 

The LCS monitors the overall performance of the analysis, including the sample 
preparation. An LCS should be prepared (e.g., digested or distilled) and analyzed 
with every group of samples which have been prepared together. 

Performance criteria for solid LCS samples are established through 
interlaboratory studies coordinated by a certifying agency (e.g., EPA or an 
independent commercial supplier). If the LCS recoveries are outside the control 
limit and the sample result is greater that the IDL, all sample results must be 
qualified as estimates and flagged 11 J". If the LCS recoveries are less than the 
control limit and the sample result is less than the IDL, all sample results must be 
flagged 11 UJ''. If the LCS recoveries are greater than the contro l limits and the 
sample result is less than the IDL, then no qualification is necessary. 

The performance criteria for aqueous LCS samples are percent recoveries 
between 80% and 120%. Samples with LCS recoveries of less that 50% are 
rejected and flagged "UR/R". Samples with LCS recoveries between 50% and 
79% and a sample value below the IDL are qualified as estimates and flagged 
"UJ''. If the LCS recovery is greater than 120% or between 50% and 79% and 
the sample value above the IDL, the result is qualified as an estimate and flagged 
"J". For LCS recoveries greater than 120% and a sample value below IDL, no 
qualification is necessary. 

LCS results are not reviewed under Level C validation. 

• Precision 

Laboratory Duplicate Samples 

Laboratory duplicate sample analyses are used to measure laboratory precision 
and sample homogeneity. Results must be within RPO limits of plus or minus 
35% for solid samples. If RPO values are out of specification and the sample 
concentration is greater than five times the CRQL, all associated sample results 
are qualified as estimated and flagged 11 J 11

• If RPO values are plus or minus two 
times the CRQL and the sample concentration is less than five times the CRQL, 
all associated sample results are qualified as estimated and flagged 11 J/UJ". The 
performance criteria for aqueous laboratory duplicates are an RPO less than 20% 
for positive sample results greater than five times the CRQL or plus or minus the 

000003 



CRQL for positive sample results less than five times the CRQL. Sample results 
outside the criteria are qualified as estimates and flagged II J/UJ 11

• 

All laboratory duplicate results fell within the required control limits. 

Field Split Samples 

Two pairs of field duplicate samples were submitted to QES for analysis as 
shown below: 

Sample No. 

B0HG45 (QES) 
B0HG46 (QES) 

Split Sample No. 

B0HG54 (LAS) 
B0HG55 (LAS) 

Well No. 

699-S30-E 1 0A 
699-S30-E 1 OB 

The split sample results were compared using the validation guidelines for 
determining the RPO between a sample and its duplicate. All split sample results 
were within QC limits. 

• Analytical Detection Levels 

Reported analytical detection levels are compared against CRQLs to ensure that 
laboratory detection levels meet the required criteria. All reported laboratory 
detection levels were below those specified in DOE/RL-95-50. 

• Completeness 

Data Package No. LK7102-LAS (SDG No. LK7102) was submitted for validation 
and verified for completeness. The completion rate was 100%. 

MAJOR DEFICIENCIES 

None found . 

MINOR DEFICIENCIES 

Due to holding times being exceeded for nitrate at greater than twice the limit, all 
nitrate results (all detects) were qualified as estimates and flagged 11 J 11

• Data 
flagged "J" indicates that the associated concentration is an estimate, but under 
WHC guidelines, the data may be usable for decision-making purposes. All other 
validated results are considered accurate within the standard error associated with 
the methods. 

OOOU04 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validators in compliance with WHC 
procedures are as follows: 

U Indicates the compound or analyte was analyzed for and not detected in 
the sample. The value reported is the sample quantitation limit corrected 
for sample dilution and moisture content by the laboratory. 

UJ Indicates the compound or analyte was analyzed for and not detected in 
the sample. Due to a QC deficiency identified during the data validation, 
the associated quantitation limit is an estimate. 

J Indicates the compound or analyte was analyzed for and detected. The 
associated concentration is an estimate, but the data are usable for 
decision-making purposes. 

R Indicates the compound or analyte was analyzed for, detected, and due 
to an identified QC deficiency, the data are unusable. 

UR Indicates the compound or analyte was analyzed for and not detected in 
the sample. Additionally, the data is unusable due to an identified QC 
deficiency. 

NJ Indicates presumptive evidence of a compound at an estimated value. 
The data may not be valid for some specific applications (i.e., usable for 
decision-making purposes). 

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific appl ications (i.e., usable for decision-making 
purposes) . 

U(Hi 00'7 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: LK7102 REVIEWER: RBC DATE: 08/09/96 PAGE _1_ OF_1_ 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

Nitrate J All Holding time 
exceeded. 

000()09 



Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/I) Page_1 of 1 

Project BECHTEL-HAN FORD ·----·---
Laboratory: Quanterra 
Case SDG: LK7102 
Sample Number B0HG54 B0HG55 
Location 699-S30- E10A 699- S30- E108 
Remarks Solit Split 
Sample Date 05/22/96 05/22/96 
General \Jnem1strv GHUL Hesult a Hesult a Hesult Q Result a Result Q Result Q Result Q Result Q Result Q Result Q 
Nitrate 0 .02 41 J 43 J 

C ----



Sample Results 

!Client Sample ID: BOHG54 !Date Collected: 22-MAY-96 

!Matrix: Water !Date Received: 24-MAY-96 

!Percent Solids: N/A 

.::-::- . 

Nitrate·N mg/L 300.0 41. 0.20 HD(1:10) 28-HAY-96 37484 L7102· 18 J 

OOOOJ.2 



jClient Sample ID: BOHGSS 

!Matrix: Water 

!Percent Solids: N/A 

Nitrate-N mg/L 

ANALYTICAL SERVICES 

Sample Results 

jDate Collected: 22-MAY-96 

300.0 

jDate Received: 24-MAY-96 

43. 0.020 H 

00001.3 

28-HAY-96 

<r LAS .'· 

/\~a.tch IID 

37484 

.· LAS 
Sarrq:ilelID 

L7102-19 



Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Lockh - ,.,,?Lil ... 1' I I - C · -. w y f 1 1 "' cc 1110 og1es o . 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vega.~. Nevad:i 89 11 9-3705 

Td<phooe 702-3"1-0220 800-581-7605 f,csimil,<Oe-361-s~ .,.;O CK HEED Ill ART I~ 

Ms. Joan Kessner 
Bechtel Hanford, Inc. 
3350 George Washington Way 
MISN B1-35 
Richland, WA 99352 

RE: Log-in No.: 
Quotation No.: 
SAF: 
Document File No.: 
BHI Document File No.: 
SDG No.: 

July 9, 1996 

L7102 
04DOOOO-B 
B96-109 
0524596 
371 
LK7102 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 24 May 1996. 

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples 
designated for nitrate analysis were not received in time to meet the analytical holding time 
requirements. The vials for volatile analyses did not contain headspace. 

The case narratives included in the following attachments provide a detailed description of all 
events that occurred during sample preparation, analysis, and data review specific to the 
samples and analytical methods requested. 

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group. 

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 375-4741. 

UOOU J.~ 



Lockheed Analytical Services Log-in No.: L 7102 
Quotation No.: 0400000-8 

SAF: 896-109 
Document File No.: 0524596 

8HI Document File No.:371 
SDG No.: LK7102 

Page1 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

" 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 Manger or a designee, as 
verified by the following signature. " 

cc: Client Services 
Document Control 

UO( )U .~ o 

Sincerely, 

!(~~/4 
Kathleen M. Hall 'I(_ 
Client Services Representative 
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Quotation No.: O400000-B 

SAF: B96-1 09 
Document File No.: 0524596 

BHI Document File No.:371 
SDG No.: LK7102 

Page2 

CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: initial and continuing calibration verification, initial and continuing calibration 
blanks, method blank(s), laboratory control sample(s), matrix spike (predigestion) sample(s), 
duplicate sample(s). 

• 

• 

Preparation and Analysi_s Requirements 
Two water samples were received for LK7102 and analyzed in batch 5 24· bh for 
selected analytes as requested on the chain of custody. Quality control analysis was 
performed on the following samples: 

Client ID LAL# Method 

BOHG54 L7102-18 MS, DUP Nitrate as Nitrogen 

Holding lime Requirements 
All samples were received and analyzed outside of the method-specific holding times . 
The associated samples are flagged with an "H". 

Method Blanks 
• The concentration levels of all the requested analytes in the method blank were below 

the reporting detection limits. 

Internal Quality Control 
• All Internal Quality Control were within acceptance limits. 

Kay Mccann 
Prepared By 

uooo.~. 7 

June 5. 1996 
Date 
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( t- s::.i 

__5;_'> I l1ij ---
OF CUSTODY/SAMPLE ANALYSIS REQUEST L 7 I b: ~ Page __ 1 _ of • 

Bechtel Hanford, Inc. CHAIN 
Oats Turnaround 

11 0 Priority 
Collector (2, J 

Company Contact Telephone • Normal A-· .-z~ m. rhrJ,lhw'ft- C. J. Kemp (509) 372-9692 

Project Designation Sampling Location SAF No. 
Horn R11plds Landfill Groundwater Sampling Horn Rapids Landfill B96-109 
lee Chest No. 

!!1-01 
Field ~book No. Method of Shipment 

"f:"L · 1 0 7~·-d H11nd Delivered 
Shipped To Offsite Property No. \J\Jq&,•O'Owl/0 "'t..f(o 

Bill of L8ding/Air Bill No. 
Lockheed a qQ'-{~5'7 JO<-( 
Pouible Sample Hazards/Remark• Preservation HCI HN03 Cool 4°C Cool 4°C 

Type of Container "-0 
aGs p p p " No. of Cont11lner(s) 5 1 1 1 ~ 

Special Handling and/or Storage 
Volume 

r,..;;i 
M11intain samples between 2°C and &•c. 40mL SOOmL SOOmL 20mL ~ . 

VOA· ICP M1tal1 · IC Anions Activity r-..) 

8240A 
11010.6. 

• 300.0 • Seen 
.,.r:; 

ISW-8481· ~ ,- SAMPLE ANALYSIS (TCLI Chromium Nitrate co -,-
::: 
r- Sample No. Matrix• Date Sampled Time Sampled 

:.· .. :.:-· ... . .. : ·· • .. . •• ;_·•.-:: -•-•'.•.•· , ,:._ ,:.-._. ,_.:,• _, :- ,· . .. :-:- :-:- _,•:-. ·· ·-: , -:- -·• -•'.-'.•. _._._•, . :'.: ,:,,. •. ' , .... .·, .·, •::. ···· ···· .. . · .. :. 

--~ V 'r y v., () ,BOHG54 w >'d~•...-;6 C> ?°()6 , 

13>oH 6-6.1 Lv S7 ;) c) · 7 l c/? !>o )< 

°E:>oN G-55 L,,.._ ,>-'22.. · 96 /Od-5' v 'v- ~ y 

- SPECIAL INSTRUCTIONS Matr ix• 
Sign/Print Name• The ERC Contractor 110kn0wledge1 that th11 48-hcur holding time fer nitrate is s • Soil 

q y 
7

, _ Oatemme S"-- ~v:7~ Receiv11d By Date/Time 1 '], ·i f not likely eohlevable, SE • S6dlment 
SO• Solid 

.'YI ..1 I IL .?Ji::J I 1 • /.,(~S- . ~ /.' - ·-,1 SI. • Sluclge J( • -~nO'- K.lf.::.l!•J ., 71/tii Tha Activity Scan is for all sampl11s listed on this chain of custody. w - w.,., 
~lln~e_::,v J.,.· _ Oat!['lme O'I }cJ ~~~ ~ ~ ~ Date/Time o,~" 0 • Oil 

• Y,.. -/<."tk~A J/2J.A/c -64/J.A'r-1. t"-23-,t' A • N r 
OS • Orlin Solid• 

Re.;. . ~~ e-- I I Datemme 0906 I Received By Oatemme •. •. OL • Orlin l iqoo• 

\j ~ ~ ~ ~ ~~Lff;..,v §?.1-Fb 
T - n aue 
W1 - Wipe 

Oeto/Time l • llqud 
~~ 'Relinquished By Oatemme Received By V • Veo,eution 

~ ,\\LABORAl'.OR\%\ Received By 

X • Other 

Title Ji Oatemmo/ 

~-~-c», .... ,M .. ~k .s cr---t3 k» (_ (..._> ~ ,ir, s-, 1. 4 ·G\ l, 6 't"4,S-
Disposed By Date/Time 
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9? II l :L.siq __ , SPP -002, Hev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATION A B 0 D E 
LEVEL: 

PROJECT: ~o..-'1. ~4p,.,k~ [.._ ..... Qi. Ir DATA PACKAGE: lk 7102.. -Lr\5 
VALIDATOR: ~U6<'. LAB: LA--3 DATE: l. c Jvl. . .., ~ (.. 

.. 
SDG: lk 71 Cl. - '--"-5 

V 

CASE: 

ANALYSES PERFORMED 
~ iono/lC OT0C OTOX 0 TPH-418.1 Oil end G, e,..e Allc.elinity 

0 Ammonia 0 BOD/COD 0 Chloride 0 Chromium-VI • pH 0 N0JN0, 

0 Sulfeto OTDS OTI<N 0 Phoephato 0 0 

0 0 D 0 0 0 ,. 

SAMPLES/MATRIX Le..>~ 

~o~G ~ ll- ~Oti~<;S . -

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 

ls a case narrative present? 
. Yes No ..!f!!J 

•• -~ No N/A 
Comments: ----------------------------

2. HOLDING TIMES 
Are sample holding times acceptable? 

Comments : All ~ ~ 
••••...•••.•. Yes @ 
---ix hc.(Jry ~ q 1- ca,v 

o--J__~ 

uooo~n 

N/A 

T 



q7n3&' ·~S9tt 1' -SPP-002. Rev. 2 
_/ ~ ' J '\t ~ ~ ''"f \.t 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
Was initial calibration perfonned for all applicable analyses? Yes No 
Are initial calibration results acceptable? •••••••••. Yes No 
Was a'calibration check perfonned for all applicable analyses? Yes No 

• 
Are calibration check result~ acceptable? ••••••••••• Yes No 
Comments: ____________________________ _ 

4. BLANKS 
Were laboratory blanks analyzed? •••••••••• 
Are laboratory blank results acceptable? •••••• 
Were field/trip blanks analyzed? ..••• 
Are field/trip blank results acceptable? 

. . . . -j No 
• Ye No 

• Yes @ 
. Yes No 

N/A 
.. N/A 

@ I 
Connnents: ____________________________ _ 

5. ACCURACY 
Were spike samples analyzed at the required frequency? 
Are spike recoveries acceptable? .••••••••••• 
Were LCS analyses performed at the required frequency? 
Are LCS recoveries acceptable? 
Connnents: 

-G 
-@ 
• Yes 
• Yes 

No N/A 
No N/A 

:: ~ 
-----------------------------

6. PRECISION 

Were laboratory duplicate samples analyzed 
at the required frequency? ••.•• 

Are laboratory duplicate sample RPO values 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 

. . . . . 
acceptable? 

oooo~t.1 

. 

. 

. . . :@ No N/A 
No 

~ . . . • Yes No 
. . . . @ No N/A 



.. 

~iC-SD-EN-SPP-002. Rev. 2 

GEN J 3c, r-rfi' . ATA VALIDATION CHECKLIST 

Comments: ___________________________ _ 

7. ANALYTE QUANTITATION 
Was analyte quantitation perfonned properly? ••••••••• Yes No @ 
Comments: ___________________________ _ 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are results supported in the raw data? 
Are results calculated properly? .••• 
Do results meet the CRDLs? •••.••. 
Comments: O ~ --Po c / 4'l L - ci ~ - ~ G 

••• Yes 
• • Yes 

... f!y 
½o~ J..,~ 

000022 

No N/A 

::JB 
No N/A 



HOLDING TIME SUMMARY 

SDG: lk. ltO'l.. VALIDATOR: ~( 

COMMENTS: 

FIELD SAMPLE ANALYSIS DATE DATE DATE 
ID TYPE SAMPLED PREPARED ANALYZED 

~o 1'-~ :> <f .,tJ 1-f--r, ~ sh 2. /c,c. s/i..r)-r, 
i,H\G St; /J,~r-~ 5/u_/9c 7>/2.y/c;, 

-------

I .. . 

DATE: vhf~< PAGE 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

G, 
(_, 

I OF I 

QUALIFIER 

s 
J 

f"T1 
:z: 
I 

(/') 

-0 
-0 
I 

0 
0 
N .. 
:::0 
fi) 

< . 
N 



Date: 1 2 August 1 996 
To: Bechtel Hanford Inc. (technical representative) 
From: A.T. Kearney, Inc. 
Project: Horn Rapids Landfill Groundwater Sampling 
Subject: lnorganics - Oat? Package No. LK7102-LAS (SDG No. LK7102) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
LK7102-LAS prepared by Lockheed Analytical Services (LAS). A list of samples 
validated along with the analyses reported and the method of analysis is provided 
in the following table. 

-.. -.·. . . '.•; :.: 

B0HG54 05/22/96 Water C SW846 601 0A - Chromium 

B0HG55 05/22/96 Water C SW846 601 0A - Chromium 

Data validation was conducted in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1992a). Appendices 1 through 5 
provide the following information as indicated below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

• Holding Times 

Analytical holding times for ICP metals (Ca and Mg) are assessed to ascertain 
whether the holding time requirements were met by the laboratory. The holding 
time requirements is as follows: Samples must be analyzed within six months. 

Holding time requirements were met for all analytes. 

000001 



• Blanks 

Calibration Blanks 

A calibration blank must be analyzed immediately after each initial and 
continuing calibration verification. The blank must be analyzed at the beginning 
of the run and after the last analytical sample. In the case of positive blank 
results , samples with digestate concentrations (in ug/L) of less than five times 
the highest amount found in any of the associated blanks have had their 
associated values qualified as non-detected and flagged "U". Samples with 
concentrations of greater than five times the highest blank value do not require 
qualification. 

In the case of negative calibration blank results, if the absolute value of any 
calibration blank exceeds the Instrument Detection Limit (IDL), all non-detects 
are qualified as estimates and flagged "UJ", and all positive results within two 
times the absolute value of the blank result are qualified as estimates and 
flagged II J 11

• The qualification is applied only to results generated between the 
associated unacceptable calibration blank and the nearest acceptable blank. 

Level C validation does not include the review of data based on calibration blank 
results. 

Preparation Blanks 

At least one preparation blank, consisting of deionized distilled water processed 
through each sample preparation and analysis procedure, must be prepared and 
analyzed with every sample delivery group. In the case of positive blank results, 
samples with digestate concentrations (in ug/L) less than five times the 
preparation blank value have had their associated values qualified as non
detected and flagged "U". Samples with concentrations of greater than five 
times the highest blank concentration do not require qualification. 

In the case of negative blank results, if the absolute value exceeds the Contract 
Required Detection Limit (CRDL), all non-detects are rejected and flagged "UR" 
and all detects that are less than ten times the absolute value of the associated 
preparation blank result are qualified as estimates and flagged "J". If the 
absolute value of the negative preparation blank is greater than the IDL and less 
than or equal to the CRDL, all non-detects are qualified as estimates and flagged 
"UJ'' and all detects less than ten times the absolute value of the blank are 
qualified as estimates and flagged "J". If the sample results are greater than ten 
times the absolute value of the preparation blank, no qualification is necessary. 

All preparation blank results were acceptable. 

00(}002 



• Accuracy 

Matrix Spike 

Matrix spike analyses are used to assess the analytical accuracy of the reported 
data and the effect of the matrix on the ability to accurately quantify sample 
concentrations. Matrix spike recoveries must fall within the range of 75% to 
125%. Samples with a spike recovery of less than 30% and a sample value 
below the IDL are rejected and flagged "UR". Samples with a spike recovery of 
30% to 74% and a sample result less than the IDL are qualified "UJ''. Samples 
with a spike recovery of greater than 125% or less than 75% and a sample 
result greater than the IDL are qualified "J". Finally, for samples with a spike 
recovery greater than 125% and a sample result less than the IDL, no 
qualification is required. 

All matrix spike recovery results were acceptable. 

Laboratory Control Sample Recovery 

The LCS monitors the overall performance of the analysis, including the sample 
preparation . An LCS should be digested or distilled and analyzed with every 
group of samples which have been prepared together. The performance criteria 
for solid LCS samples are established through interlaboratory studies coordinated 
by a certifying agency (e .g., EPA or an independent commercial supplier). One 
liquid LCS is digested and analyzed for each sample batch that contains water 
samples. The results are compared against the control limit of 80-120% as 
required by the WHC data validation guidelines (WHC 1 992a). 

Level C validation does not include the review _of data based on laboratory 
contro l sample results. 

• Precision 

Laboratory Duplicate Samples 

Laboratory duplicate sample analyses are used to measure laboratory precision 
and sample homogeneity. Results must be within RPD limits of plus or minus 
35% for solid samples. If RPD values are out of specification and the sample 
concentration is greater than five times the CRDL, all associated sample results 
are qualified as estimated and flagged "J" . If RPD values are plus or minus two 
times the CRDL and the sample concentration is less than five times the CRDL, 
all associated sample results are qualified as estimated and flagged "J/UJ". The 
performance criteria for aqueous laboratory duplicates are an RPD less than 20% 
for positive sample results greater than five times the CRDL or plus or minus the 
CRDL for positive sample results less than five times the CRDL. Sample results 

UOOU03 
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outside the criteria are qualified as estimates and flagged "J/UJ". 

All laboratory duplicate recovery results were acceptable. 

ICP Serial Dilution 

The ICP serial dilution is used to determine whether significant physical or 
chemical interferences exist due to the sample matrix. If the sample 
concentration is greater than or equal to 50 times the IDL for an analyte and the 
%0 is greater than 10%, the associated data are qualified as estimates and 
flagged II J 11

• 

Level C validation does not include the review of data based on serial dilution 
results. 

Field Split Samples 

Two sets of field split samples were submitted to QES/LAS as shown below: 

Sample Number 

BOHG45 (QES) 
BOHG46 (QES) 

Duplicate Sample No. 

BOHG54 (LAS) 
BOHG55 (LAS) 

Well Location 

699-S30-E 1 OA 
699-S30-E 1 OB 

The split sample results were compared using the validation guidelines for 
determining the RPO between a sample and its duplicate. All results fell within 
the requ ired control limits. 

• Detection Levels 

Reported detection levels are compared against CRDLs to ensure that laboratory 
detection levels meet the required criteria. All reported laboratory detection 
levels were below those specified in DOE/RL-95-50. 

• Completeness 

Data Package No. LK7102-LAS (SDG No. LK7102) was submitted for validation 
and verified for completeness . The completion rate was 1 00%. 

MAJOR DEFICIENCIES 

None found. 

UOOU0 4 
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MINOR DEFICIENCIES 

None found . 

REFERENCES 

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 
SW-846, Third Edition, Environmental Protection Agency , Washington, D.C. 

EPA, 1988a, EPA Contract Laboratory Program Statement of Work for Organics 
Analyses, Multi-Media, Mu/ti-Concentration, U.S. Environmental Protection 
Agency, Washington, D.C. 

EPA, 1988b, Laboratory Data Validation Functional Guidelines for Evaluating 
Organics Analyses, U.S. Environmental Protection Agency, Washington, D.C. 

EPA, 1988c, EPA Contract Laboratory Program Statement of Work for lnorganics 
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection 
Agency, Washington, D.C. 

EPA, 1988d, Laboratory Data Validation Functional Guidelines for Evaluating 
lnorganics Analyses, U.S. Environmental Protection Agency, Washington, D.C. 

EPA, 1990, EPA Contract Laboratory Program Statement of Work for Inorganic 
Analyses, Multi-media, Mu/ti-Concentration, U.S. Environmental Protection 
Agency, Washington, D.C. 
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Analyses, Multi-Media, Mu/ti-Concentration, Environmental Protection Agency, 
Washington, D.C . 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validators in compliance with WHC 
guidel ines are as follows: 

U Indicates the compound or analyte was analyzed for and not detected in 
the sample. The value reported is the sample quantitation limit corrected 
for sample dilution and moisture content by the laboratory. 

UJ Indicates the compound or analyte was analyzed for and not detected in 
the sample. Due to a QC deficiency identified during the data validation, 
the associated quantitation limit is an estimate. 

J Indicates the compound or analyte was analyzed for and detected. Due 
to a QC deficiency identified during the data validation, the associated 
concentration is an estimate, but the data are usable for decision-making 
purposes. 

BJ Applied to inorganic analyses only. Indicates the analyte concentration 
was greater than the IDL but less than the CRDL and is considered an 
estimated value. 

R Indicates the compound or analyte was analyzed for, detected, and due 
to an identified QC deficiency, the data are unusable. 

UR Indicates the compound or analyte was analyzed for and not detected in 
the sample. Additionally, the data is unusable due to an identified QC 
deficiency. 

NJ Indicates presumptive evidence of a compound at an estimated value. 
The data may not be valid for some specific applications (i.e. , usable for 
decision-making purposes). 

N Indicates presumptive evidence of a compound . The data may not be 
valid for some specific applications (i .e. , usable for decision-making 
purposes) . 

000 0 07 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: LK7102 REVIEWER: DATE: 08/12/96 PAGE_1_ OF_1_ 
RBC 

COMMENTS: No qualifiers assigned. 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

.. 
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Qualified Data Summary and Annotated Laboratory Reports 
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C 
C -

INORGANIC ANALYSIS, WATER MATRIX, (mg/I) 

Project: BECHTEL-HANFORD 
Laboratorv: Quanterra 
Case SDG: LK7102 
Sample Number B0HG54 
Location 699-S30-E10A 
Remarks Split 
Samole Date 05/22/96 
lnoraanics CRDL Result Q 
Chromium 0.007 0.0079 

--- - --

B0HG55 
699-S30-E10B 
Split 
05/22/96 
Result Q 

0.0073 

Page_1 of 1 

Result Q Result Q Result Q Result a Result Q Result Q Result Q Result Q 

,_ ___ -- ---· -
- -- ---· - --- ·-•-- - - --



jClient Sample ID: BOHGS4 

!Matrix: Water 

!Percent Solids: N/A 

ALYTICAL SERVICES 

Sample Results 

jDate Collected: 22-MAY-96 

jDate Received: 24-MAY-96 

B 11-JUN-96 3n19 L7102·20 

UOOU j.2 
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!Client Sample ID: BOHG55 

!Matrix: Water 

!Percent Solids: N/A 

CHROMIUM, TOTAL mg/L 

~~Y§U~ti~ 6ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 22-MAY-96 

6010 0.0073 0.0030 

!Date Received: 24-MAY-96 

0.010 B 

U000 j _3 

.•··•.· Oa.te •·.· •·•·•• .) LAs .·•• < / LAs)J 
Af.)alyzed \ l3~tch lD ~~tnple/ Ip 

11-JUN-96 37719 L7102-21 
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Ms. Joan Kessner 
Bechtel Hanford, Inc. 
3350 George Washington Way 
MISN 81-35 
Richland, WA 99352 

RE: Log-in No.: 
Quotation No.: 
SAF: 
Document File No.: 
BHI Document File No.: 
SDG No.: 

LOCKHEED MARTld 

July 9, 1996 

L7102 
O400000-B 
896-109 
0524596 
371 
LK7102 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 24 May 1996. 

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples 
designated for nitrate analysis were not received in time to meet the analytical holding time 
requirements. The vials for volatile analyses did not contain headspace. 

The case narratives included in the following .attachments provide a detailed description of all 
events that occurred during sample preparation, analysis, and data review specific to the 
samples and analytical methods requested. 

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group. 

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 375-4741. 

OUOO ~lS '"' 0 



Lockheed Analytical Services Log-in No. : L7102 
Quot ation No.: O400000-B 

SAF: B96-1 09 
Document File No.: 0524596 

BHI Document File No.:371 
SDG No.: LK7102 

Pagel 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

" 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 Manger or a designee, as 
verified by the following signature." 

cc: Client Services 
Document Control 

Sincerely, 

!(~~ 
Kathleen M . Hall 
Client Services Representative 

UOO(IJ .6 
..,: 0 
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Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

Log-in No.: L7102 
Quotation No.: O400000-B 

SAF: B96-109 
Document File No.: 0524596 

BHI Document File No.:371 
SDG No.: LK7102 

Page3 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). 

Preparation and Analysis Requirements 

All samples were received on May 24, 1996. The samples were logged in as L7102 
and were prepared and analyzed in batch 524 bh. The samples were analyzed by 
Method 601 OA ICP Metals. 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times. 

Method Blanks 

• The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

Internal Quality Control 

• All Internal Quality Control were within acceptance limits. 

Shellee McGrath 
Prepared By 

OO(}UJ.7 

June 18, 1996 
Date 
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REQUESTL 7 lb~l 
Page __ 1 _ of • 

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS 
Data Turnaround 

m D Priority 
Collector {2 ) 

Company Contact Telephone • Normal A-· •°Z~ m . mrJ.iJ!t,,.-r" C. J. Kemp (509) 372-9692 
Project Designation Sampling Location SAF No. 
Horn Rapids Landfill Groundwater Sampling Horn Replds Landfill B96-1O9 
1011 Chest No. 

f',f-01 
Field rbook No. Method of Shipment 

F"L ·1 c-;~~d Hand D111iv11r11d 
Shipped To Otf1lt11 Property No. \]vq(o•O-O(ii/0,, t./{o 

Bill of Lading/Air Bill No. 
Lockheed a qol/~5'7 10<-1 
Poseible Sample Hazards/Remarks Pr111111rvation 

HCI HN03 Cool 4°C Cool 4°C 

Type of Container aGs p p p ·..::::i 
--==-

No. of Contaln11r(1) <->.I 
5 1 1 1 c..n - ... 

Specie! Handling and/or Storage 
Volume ~~ 

Melntaln 1empl111 between 2•c and 6°C. 40ml 5OOmL 500mL 2OmL • -
VOA· ICPM1tal1 • IC Anions Activity 

. -
C010A 

-c: 
8240A (SW-8401· • 300.0 • Seen '-,J 

SAMPLE ANALYSIS -(TCLI Chromium Nitrate 

Sample No. Matrix• Dete Sampled Time Sampled ·-····-······-••:·-:.-, •·· ::···· ·-· -········ .·. ..... · ··.· .. ·,: ..... •.•;,.•, ·,.·-:• .. .-::.•: ···::\.>,.:.:::'··:=-:-.•.· ...• - -.. --:•: -······ :,.·. 

C BOHG54 w ~ d-d- ,,:;,< C) ?66 ',(° '( y c✓.-, - , 
~ 3>oH 6-&1 ~ 5-" d~·74 ci"?1o )< --- &oH G-55' v v ~ 'x - L,... .>-'22. · 96 IO;). ,S-
' ... , 
(r, 

!!!!'.!!!!~!!!:i!!!l!!:!!1! SPECIAL INSTRUCTIONS M•trix• 
Sign/Print Names The ERC Contractor acknowledges that the 48-hour holding time for nitrate is s • Soil 

Relinquished By n~~ .-r Oatemme S:-22.-7~ Received By Dete!Jime I: ·, )' not likely echievable. SE • S6dim&nt 

""" _1 ln,,L,}J..:~Yfh<l"J h /..(s-S- k. ~~n r},-/.k .. Tt.:.I!:-' 4/J-:/t;, 
SO - Sol id 
Sl • Sludo• 

The Activity Scan is for all samples listed on this chain of custody. W • Wate, 

Relln~d By i .- Oat~[fime O'I }('/ ~p~ ~ ~ Detemms vr:st> 0 • Oil 

-~ • ,J IA,~ 11,. 'K t /2,~,. //2J/9r, ,61vj.//rJ t°"-2'3·f~ A - A.ir 
OS - Drun Solid • 

R11Un.rt•1
- 2 ~ e,c.. I I Data/Tims 0906 / Received By Oatemme ·. DL • Drun Liquid• 

~ g __ ;z .. ~ 12.c/.fb# §73-,& T • Ti-Hue 
w, • W1po 

- 'Relinquished By Datamme Received By Oete/Tlme L - Llq,id 

-~. V - v...,.,, 11.., 
X • Ot!>or ···· ·· -- ..... . A 

Title 1 Oete/Time/ =t:::LAB.ORAT.OR!i%=::,: Raca1ved B 

~~ !!~t!! Dlopml M:t~ 
~ er-,; Lu (_ \...._} {-. itr,_ . $"-l L\-~ (., 6~4S-

Dispossd By Date/Time 



Appendix 5 

Data Validation Supporting Documentation 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 
-

VALIDATION A B ~) D E 
LEVEL: -

PROJECT: J..k r ~ 12..~nrol..s l- t, "J f.{( DATA PACKAGE: L l<- 71 o·z - L-.A--5 

VALIDATOR: ~ lAB: L-A-~ DATE: '1. \, j.)( 'f 

l \<... 7 I o 2- - l- ,+ S 
J 

CASE: SDG: 

ANALYSES PERFORMED 
'6:ClP/lCP 0 CLP/GFAA D CLP/Ho 0 CLP/Cyenide D D 

0 SW-846/lCP 0 SW-846/GFAA 0 SW-846/Hg 0 SW-846 D D 
Cyanide 

SAMPLES/MATRIX w~ 
~o t\ G5c.f ~o tf-Cs-5 

• ' 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE ~ 

Is technical verification documentation present? .••.••. Yes No ~tJJ.A__) 
ls a case narrative present? . • • • • • • • • • • • • Q No N/A 
Comments: ----------------------------

2. HOLDING TIMES 

Are sample holding times acceptable? •••••••••••• G No N/A 
Comments: ----------------------------

-A•lY? 

uoo u,._,u 



Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations performed on all instruments? • . Yes No 
Are initial calibrations acceptable? ••••••••••••. Yes No 
Are ICP interference checks acceptable? •••• ~ • • Yes No 
Were ICV and CCV checks performed on all instruments? ••••• Yes No 
Are ICV and CCV checks acceptable? • • • • • • • • • • Yes No 
Comments: ___________________________ _ 

4. BLANKS 

Were ICB and CCB checks performed for all applicable analyses? Yes No :@ 
Are !CB and CCB results acceptable? • • • • •••••.. Yes No r;f[fi} 
Were .preparation blanks analyzed? • • • • • . ._@ No N/A 
Are preparation blank results acceptable? • .N No N/A 
Were field/trip blanks analyzed? • . • • . •••. Yes ~ ~ 
Are field/trip blank results acceptable? .••••••••.. Yes No ~ 
Comments: ----------------------------

5. ACCURACY 

Were spike samples analyzed? 
Are spike sample recoveries acceptable? ••••••. 
Were laboratory control samples (LCS) analyzed? • 
Are LCS recoveries acceptable? 
Comments: 

... ·'® No N/A 

·'"® No N/A 
• Yes No @ 
. Yes No :J[f;) 

----------------------------

0000~1 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? . . . . . . . . . . ~ 
Are laboratory duplicate samples RPO values acceptable? . ._@ 

No N/A 
No N/A 

No 02 
No@ 
No .5fjffi 
No N/A 

Were ICP serial dilution samples analyzed? 
Are ICP serial dilution %0 values acceptable? • 
Are field duplicate RPO values acceptable? · .. 
Are field split RPO values acceptable? 

. Yes 
.•• Yes 

• • • • • • Yes -e Comments: ___________________________ _ 

7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? 
Are duplicate injection %RSD values acceptable? 
Were analytical spikes performed as required? . 
Are analytical spike recoveries 
Was MSA performed as required? 
Are MSA results acceptable? •• 
Comments: 

acceptable? 

. . . 

. . . 

. . . 

. . Yes No 
. . . Yes No 
. . . Yes No 

. Yes No 
. . . Yes No 

. Yes No 

----------------------------

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are all results supported in the raw data? 
Are results calculated properly? 
Do results meet the CRDLs? 
Comments: 

.@ No 
• Yes No 

• • • Yes No 

•••. -~ No 

N/A 

~ 
N/A 

-----------------------------
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PRECISION DATA SUMMARY 

I VALIDATOR: t&c. DATE: 7 / 1..'-/u. 

SAMPLE ID: SAMPLE ID: 
S~\ ;'\7 

'"\)cMC,45 <Bo H C.. S'( 
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Date: 
To: 
From: 
Project: 
Subject: 

1 2 August 1996 
Bechtel Hanford Inc. (technical representative) 
A.T. Kearney, Inc. 
Horn Rapids Landfill Groundwater Sampling 
Volatiles - Data Package No. LK7102-LAS (SDG No. LK7102) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
LK7102-LAS prepared by Lockheed Analytical Services (LAS). A list of the 
samples validated along with the analyses reported and the method of analysis is 
provided in the following table. 

J§ample ID •.: ... ·.·.····•··.•.s•·· ·•· • .. •.·• .. ·.·

0
,ma•·····t•~el·e······•.·.·•.·• ... ·•·•·:.•• ... • } Media · Vaiid~ti~jr) •-·.•. •·:•!?·. · ··.··•·•·•r•••Analysit <•··•·•·· . -... dive1 J ·• · \ .. ••·· </ 

·:'./ :,:., ·.;. ·: . .,:-: .·. 

·.•.· 

B0GG54 05/22/96 Water C SW-846 Method 8240A (TCL) 

B0HG55 05/22/96 Water C SW-846 Method 8240A (TCL) 

B0HG61 05/22/96 Water C SW-846 Method 8240A (TCL) 

Data validation was conducted in accordance with the WHC statement of work 
(WHC 1 994) and validation procedures (WHC 1 992a). Appendices 1 through 5 
provide the following information as indicated below: 

Appendix 1 . Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

• Holding Times 

Analytical holding times are assessed to ascertain whether the holding time 
requirements were met by the laboratory. Preserved water samples must be 
analyzed within 14 days of the date of sample collection. 

If holding times are exceeded, but not by greater than two times the limit, all 
associated sample results are qualified as estimates and flagged "J" for detects 
and "UJ'' for non-detects. If holding times are exceeded by greater than two 
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times the limit, all associated detectable sample results are qualified as estimates 
and flagged "J" and all non-detects are rejected and flagged "UR". 

Holding times were met for all samples. 

• Instrument Calibration and Tuning 

Instrument calibration is performed to establish that the GC/MS instrument is 
capable of producing acceptable and reliable analytical data over a range of 
concentrations. The initial and continuing calibrations are performed according 
to SW-846 methods and all results must meet validation requirements set by 
Westinghouse-Hanford (WHC 1992a). An initial multipoint calibration is 
performed prior to sample analysis to establish the linear range of the GC/MS 
instrument. Continuing calibration checks are performed to verify that 
instrument performance is stable and reproducible on a day-to-day basis. 

Instrument calibration and tuning are not evaluated under Level C validation. 

• Blanks 

Method blank analyses are conducted to determine the extent of laboratory 
contamination introduced through sampling, sample preparation and analysis. At 
least one acceptable method blank analysis must be conducted for every 20 
samples of a given matrix. No contaminants should be present in the method 
blank. Analytical results for analytes present in any sample at less than five 
times the concentration of that analyte found in the associated blank are 
qualified as non-detects and flagged "U". Common laboratory contaminants 
present in samples at less than ten times the concentration of that analyte found 
in the associated blank are qualified as non-detects. If a sample result is less 
than the CRQL and is less than five times (or less than ten times for lab 
contaminants) the highest associated blank result, the sample result value is 
raised to the CRQL, qualified as undetected and flagged "U". 

Tentatively identified compounds (TICs) present in the samples and blanks that 
are within plus or minus 0.06 relative retention time units (RRT) of each other 
are qualified as undetected and flagged "U" if the sample concentration is less 
than five times (or less than ten times for common laboratory contaminants) the 
highest blank concentration. 

Chloromethane, 2-butanone and 1, 1, 1-trichloroethane were detected in the 
method blank. 1, 1, 1-Trichloroethane was detected in sample numbers BOHG54 
and BOHG55 at les.s than five times the concentration detected in the method 
blank. The 1, 1, 1-trichloroethane results in both samples were raised to the 
detection limit, qualified as a non-detect and flagged "U". 
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All other method blank target compound results were acceptable. 

TIC identifications were not reviewed since spectral match comparisons could 
not be made without the raw data, which is not provided in a summary data 
package. 

Trip Blanks 

One trip blank was identified in this data package. The trip blank sample 
number, location and associated field sample numbers are as follows: 

Trip Blank Sample Number Well Number Associated Field Sample Number 

BOHG61 699-S30-E1 OA BOHG54, BOHG55 
699-S30-E 1 OB 

.. 

Acetone and 2-butanone were detected in the trip blank. Acetone was also 
detected in associated sample number BOHG55 at a concentration less than ten 
times the trip blank result. Bason on the WHC guidelines (WHC 1992a), no 
qualification is required. 

• Accuracy 

Matrix Spike/Matrix Spike Duplicate Recoveries 

Matrix spike/matrix spike duplicate analyses are used to assess the analytical 
accuracy of the reported data and the effect of the matrix on the ability to 
accurately quantify sample concentrations. Matrix spike/matrix spike duplicate 
analyses are performed in duplicate using five compounds for which percent 
recoveries must be within established laboratory quality contro l limits. If spike 
recoveries are outside control limits, detected sample results less than five times 
the spike concentration are qualified as estimates and flagged "J" . Undetected 
sample results with spike recoveries outside control limits are qualified as 
estimates and flagged "UJ". Sample results greater than five times the spike 
concentration require no qualification . 

All matrix spike/matrix spike duplicate recovery results were acceptable. 

Surrogate Recovery 

The analysis of surrogate compounds provides a measure of system performance 
for individual samples. Matrix-specific surrogate compound recovery control 
windows have been established by the EPA CLP program. When a surrogate 
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compound recovery is out of the control window, all positively identified target 
compounds associated with the unacceptable surrogate recoveries are qualified 
as estimates and flagged "J". Undetected compounds with surrogate recoveries 
less than the lower control limit are qualified as having an estimated detection 
limit and flagged "UJ" . . Samples with surrogate recoveries less than ten percent 
are qualified as estimates and flagged "J" for detects, and rejected and flagged 
"UR" for nondetects. Undetected compounds with surrogate recoveries greater 
than the upper control limit require no qualification. 

The 1,2-dichloroethane-d4 recovery was slightly above the QC limit for sample 
numbers BOHG54, BOHG55 and BOHG61. Therefore, all associated positive 
results in the three samples were qualified as estimates and flagged II J 11

• The 
toluene-dB and bromofluorobenzene recoveries were also slightly above the 
WHC criteria (WHC 1992a) in the three samples. Since there were no 
associated detects, no action was required. 

• Precision 

Matrix Spike/Matrix Spike Duplicate Samples 

Matrix spike/matrix spike duplicate results provide matrix-specific information on 
the precision of the method for specific target compound classes. Precision is 
expressed by the RPO between the recoveries of duplicate matrix spike analyses 
performed on a sample. For water samples analyzed using SW-846 protocol, 
results must be within RPO limits of plus or minus 20 percent. If RPO values are 
out of specification and the sample concentration is less than five times the 
spike concentration, all associated sample results are qualified as estimates and 
flagged II J 11 for detects and 11 UJ'' for non-detects. If RPO values are out of 
specification and the sample concentration is greater than five times the spike 
concentration, no qualification is required. 

All matrix spike/matrix spike duplicate RPO results were acceptable. 

Field Split Samples 

Two sets of field split samples were submitted for analysis as shown below: 

Sample Number 
BOHG45 (OES) 
BOHG46 (QES) 

Split Sample No. 
BOHG54 (LAS) 
BOHG55 (LAS) 

Well Location 
699-S30-E 1 QA 
699-S30-E 1 OB 

The split sample results were compared using the validation guidelines for 
determining the RPO between a sample and its duplicate. All results were found 
to be acceptable. 
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• System Performance 

Internal Standards Performance 

The evaluation of internal standards results provides a means to assess the 
stability and sensitivity of the GC/MS system on every analysis. Internal 
standard area counts must be within the limits of -50% to + 100% of the most 
recent standard. The retention time of the internal standard must not vary by 
more than + /-30 seconds of the most recent calibration. If area counts for a 
particular internal standard are outside the control limits or the relative retention 
t ime shift is greater than + /- 30 seconds, all associated sample results are 
qualified as estimates and flagged "J" for detects and "UJ" for non-detects. If 
area counts and retention times are both outside control limits, all non-detect 
sample results associated with that internal standard are rejected and flagged 
"UR" . 

Internal standard performance is not reviewed under Level C validation . 

Compound Identification 

The identifications of detected compounds are confirmed to investigate the 
possibility of false positives or false negatives. If a compound was incorrectly 
reported as undetected, the associated result is qualified as detected (no 
qual ifier) or as an estimate and flagged "J". If retention time and mass spectral 
criteria are not met, all associated results are qualified as unusable and flagged 
" R". If it is determined that incorrect identifications were made as a result of 
cross-contamination or carryover between analyses, then the affected data are 
qualified as unusable and flagged "UR/R". 

Compound identifications are not reviewed under Level C data validation. 

• Analytical Detection Levels 

Reported analytical detection levels are compared to CRQLs to ensure that 
laboratory detection levels meet the required criteria. All laboratory reported 
analytical detection levels were at or below the analyte specific CROLs with the 
exception of 2-chloroethylvinylether. In accordance with WHC procedures, no 
qualification is required. 

• Completeness 

Data Package No. LK7102-LAS (SDG No. LK7102) was submitted for validation 
and verified for completeness. The completion percentage was 100%. 
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MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

Chloromethane, 2-butanone and 1, 1, 1-trichloroethane were detected in the method 
blank. 1, 1, 1-Trichloroethane was detected in sample numbers BOHG54 and 
BOHG55 at less than five times the concentration detected in the method blank. 
The 1, 1, 1-trichloroethane results in both samples were raised to the detection limit, 
qualified as a non-detect and flagged "U". The 1,2-dichloroethane-d4 recovery 
was slightly above the QC limit for sample numbers BOHG54, BOHG55 and 
BOHG61. Therefore, all associated positive results in the three samples were 
qualified as estimates and flagged "J". Data flagged "J" indicates that the . 
associated concentration is an estimate, but under WHC guidelines, the data may 
be usable for decision-making purposes. All other validated results are considered 
accurate within the standard error associated with the methods. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validator in compliance with WHC 
procedures herein are as follows: 

U Indicates the compound or analyte was analyzed for and not detected in 
the sample. The value reported is the sample quantitation limit corrected 
for dilution and moisture content by the laboratory. 

UJ Indicates the compound or analyte was analyzed for and not detected in 
the sample. Due to a QC deficiency identified during the data validation, 
the associated quantitation limit is an estimate. 

J Indicates the compound or analyte was analyzed for and detected. The 
associated concentration is an estimate, but the data are usable for 
decision-making purposes. 

R Indicates the compound or analyte was analyzed for, detected, and due 
to an identified QC deficiency, the data are unusable. 

UR Indicates the compound or analyte was analyzed for and not detected in 
the sample. Additionally, the data is unusable due to an identified QC 
deficiency. 

NJ Indicates presumptive evidence of a compound at an estimated value. 
The data may not be valid for some specific applications (i.e., usable for 
decision-making purposes). 

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific applications ( i.e., usable for decision-making 
purposes). 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: LK7102 REVIEWER: RSC DATE: 08/12/96 PAGE _1_ OF _1_ 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

Trichloroethene J BOHG54, Surrogate recovery 
BOHG55 above QC limits. 

Acetone J BOHG55, Surrogate recovery 
BOHG61 above QC limits. 

1, 1, 1- u BOHG54, Method blank 
Trichloroethane BOHG55 contamination. 

2-Butanone J BOHG61 Surrogate recovery 
above QC limits. 

0 () ( \ ( ~ ,,T .,« 
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Qualified Data Summary and Annotated Laboratory Reports 
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VOLATILE ORGANIC ANALYSIS, WATER MATRIX, (ug/L) 

Project: BBCHIBL-HANFORD 
Laboratoiy: Lockheed 
Case SDG: LK.7102 

Sample Nvabcr BOHG54 BOHG55 

Locatloa 699-S30-E JOA 699-S30-EIOB 

Remub Split Split 

Analysis Date 06/0Z/96 06/01/96 
Sa111Dle Date 05(}.Z/96 05(}.Z/96 
Volatile Onaaics CRDL Resalt Q Rcsalt Q 
Woromcthae 10 5.0 u 5.0 u 
Vin.,I.Clalorilc 10 5.0 u 5.0 u 
Bromomcthaae 10 5.0 u 5.0 u 
Otlorocthaae 10 5.0 u 5.0 u 
Tm:ltloroflworoacthne 10 5.0 u 5.0 u 
Acetone 10 10 U 6.2 J 
1, 1 - Dicltlorocthmc 10 5.0 u 5.0 u 
Carbon Disalfide 10 5.0 u 5.0 u 
Mcth:,lme O.loridc 10 5.0 u 5.0 u 
trans-1,2-Dx:hlorocthcne 10 5.0 u 5.0 u 
Via.,I.Acctate 10 to u to u 
1, 1-Dichlorocth:me 10 5.0 u 5.0 u 
2-Bmtaaoae 10 10 u JO u 
cis-1,2-Dicltlorocthmc to 5.0 u 5.0 u 
O.loroform 10 5.0 u 5.0 u 
1,1,1-Trichlorocth:mc 10 5.0 u 5.0 u 
Carbon Tctracltlorilc 10 5.0 u 5.0 u 
1,2-Dichlorocth:mc 10 5.0 u 5.0 u 
Benzene 10 5.0 u 5.0 u 
Trichlorocthme to 7.7 J 11 J 

1,2-Dicltlornnrop:me 10 5.0 u 5.0 u 
Bromodx:hloromcth:me 10 5.0 u 5.0 u 
2-0tlorocth 'llvia. ,I.ether to 20 u 20 u 
4-Mcth:,l-2-pcatu.one 10 to u 10 u 
cis-1,3-DicltlorDPropmc 10 5.0 u 5.0 u 
Toluene 10 5.0 u 5.0 u 
trans-1,3-Dicltlorooroocae 10 5.0 u 5.0 u 
2-Hcnacae to 10 u 10 u 
1,1,2-Triclalorocthanc 10 5.0 u 5.0 u 
Tctracltlorocthcae 10 5.0 u 5.0 u 
Dibromocltlormcth:mc 10 5.0 u 5.0 u 
Worobcazme to 5.0 u 5.0 u 
Eth,l.bcnzCDe 10 5.0 u 5.0 u 
m.n-Xyl=c 10 5.0 u 5.0 u 
o-Xylmc 10 5.0 u 5.0 u - - - -
Slyrmc to rn II 5.0 II 
Bromoform 10 5.0 u 5.0 ll 
1,1,2,2-Tdrachl.orocth:mc 10 5.0 u 5.0 ll 
1,3-DichlorobcazCDe 10 5.0 u 5.0 u 
1,4-Dichlorobmzcn.c to 5.0 u 5.0 u 
1,2-DichlorbmzCDe 10 5.0 u 5.0 u 

BOHG61 

Trip Blank 

06/0Z/96 

05(1.1/96 
Resalt Q Resalt Q Resalt Q Resalt Q 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
16 J 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
10 u 
5.0 u 
5.4 J 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
20 u 
to u 
5.0 u 
5.0 u 
5.0 u 
10 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 lJ - ---
5.0 ll 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

Result Q Resalt Q Resalt 

- -- --·- - --- -· - ----
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9713523 .. ?L)9Q 
LOCKHEED ANALYTICAL SERVICES 
GC/MS FOR VOLATILE ORGANICS 
8240 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

LAL Sample ID: L7102-3 
Date Received: 24-MAY-96 
Analytical Dilution: 1 

Matrix: 

B0HG54 
22-MAY-96 
02-JUN-96 
Water Analytical Batch ID: 060296-8260-El 

Preparation Dilution: 1.00 

l,2-Dichloroethane-d4 117\- 84-122 
Toluene-dB 116\- 87-117 
Bromofluorobenzene 115\- 83 -118 

Chloromethane 74-87-3 <5.0 5.0 
Vinyl Chloride 75-01-4 <5.0 5.0 
Bromomethane 74-83-9 <5.0 5.0 
Chloroethane 75-00-3 <5.0 5.0 
Trichlorofluoromethane 75-69-4 <5.0 5.0 
Acetone 67-64-1 <10. 10. 
1,1-Dichloroethene 75-35-4 <5.0 5.0 
Carbon Disulfide 75-15-0 <5.0 5.0 
Methylene Chloride 75-09-2 <5.0 5.0 
trans-1,2-Dichloroethene 156-60-5 <5.0 5.0 
Vinyl Acetate 108-05-4 <10. 10. 
1,1-Dichloroethane 75-34-3 <5.0 5.0 
2-Butanone 78-93-3 <10. 10. 
cis-1,2-Dichloroethene 156-59-2 <5.0 5.0 
Chloroform 67-66-3 <5.0 5.0 
1,1,1-Trichloroethane 71-55-6 pr ~~s:v 5.0 BJ 
Carbon tetrachloride 56-23-5 <5.0 5.0 
1,2-Dichloroethane 107-06-2 <5.0 5.0 
Benzene 71-43-2 <5.0 5.0 
Trichloroethene 79-01-6 7.7 5.0 
1,2-Dichloropropane 78-87-5 <5.0 5.0 
Bromodichloromethane 75-27-4 <5.0 5.0 
2-Chloroethylvinylether 110-75-8 <20. 20. 
4-Methyl-2-Pentanone 108-10-1 <10. 10. 
cis-1,3-Dichloropropene 10061-01-5 <5.0 5.0 
Toluene 108-88-3 <5.0 5.0 
trans-1,3-Dichloropropene 10061-02-6 <5.0 5.0 
2-Hexanone 591-78-6 <10. 10. 
1,1,2-Trichloroethane 79-00-5 <5.0 5.0 
Tetrachloroethene 127-18-4 <5.0 5.0 
Dibromochloromethane 124-48-1 <5.0 5.0 
Chlorobenzene 108-90-7 <5.0 5.0 
Ethylbenzene 100-41-4 <5.0 5.0 
m,p-Xylene 136777-61-2 <5.0 5.0 
a-Xylene 95-47-6 <5.0 5.0 
Styrene 100-42-5 <5.0 5.0 
Bromoform 75-25-2 <5.0 5.0 
1,1,2,2-Tetrachloroethane 79-34-5 <5.0 5.0 
1,3-Dichlorobenzene 541-73-1 <5.0 5.0 
1,4-Dichlorobenzene 106-46-7 <5.0 5.0 
1,2-Dichlorobenzene 95-50-1 <5.0 5.0 

LJ4678HANFORD Page 1 
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9713523.2ll91 
LOCKHEED ANALYTICAL SERVICES 
GC/MS FOR VOLATILE ORGANICS 
TENTATIVELY IDENTIFIED COMPOUNDS 

· 8240 VOLATILES 

1 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

BOHGS4 
22-MAY-96 
02-JUN-96 
Water 

Number of TICs found: 0 

LAL Sample ID: L7102-3 
Date Received: 24-MAY-96 
Analytical · Dilution : 1 
Analytical Batch ID: 060296-8260-El 
Preparation Dilution: 1.00 

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

2i---------+--------------------i----~-----~---
3 t---------+--------------------1------:--------:-----: 
4!--------+------------------1-----------+----! 
5 ------------------------------+-------+-----< 6 l---------+-------------------+-----t----------7 1---------------------------+-----t-------t------l 8 1---------+-------------------+-----t-------t------1 
9 1---------+-------------------+-----t-------t------l 10 ------------------------------+-------+------< 11 

12 1---------------------------+-----t-------t------1 
1---------------------------+-----t-------4------l 13 l---------+-------------------+-----4-------4------l 14 i--------+-------------------+----~-----~---15 

16 1---------------------------+-----4-------4------l 
17 

:---------+-------------------+-----+------+---! 
1---------------------------+-----4-------4------l 18 191--------+-------------------+-----+------+---l 

20 t--------+------------------+-----4-------4------! 21 221--------------------------+-----4-------4----! 
23 
241--------+-------------------1-----+------+--~ 

25 26i---------------------------+-----t----------
27 
281--------+-------------------1-----+------+---l 

29 .__ ______ _._ ________________ ___. ____ _,_ _____ _,_ __ _J 

LJ4678HANFORD Page 1 
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GC/MS FOR VOLATILE ORGANICS 
8240 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

B0HG55 
22-MAY-96 
02-JUN-96 
Water 

l,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
1,1-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
1,1-Dichloroethane 75-34-3 
2-Butanone 78-93-3 
cis-1,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
1,1,1-Trichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
1,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2 - Pentanone 108-10-1 
cis-1,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2-Hexanone 591-78-6 
1,1,2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124-48-1 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
a-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1,1,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LAL Sample ID: L7102-8 
Date Received: 24-MAY-96 
Analytical Dilution: 1 
Analytical Batch ID: 060296-8260-El 
Preparation Dilution: 1.00 

117% 84 -122 
114% 87-117 
113% 83-118 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5 . 0 
<5.0 5 . 0 
6.2 10. 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 

~ <s.-o 5.0 BJ 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
11. 5.0 

<5.0 5.0 
<5.0 5.0 
<20. 20. 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5 . 0 
<5.0 5.0 
<5.0 5.0 
<.5 .o 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

LJ4678HANFORD Page 1 
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971352~ Lq3 
LOCKHEED ANALYTIC '"SERVICES 
GC/MS FOR VOLATILE ORGANICS 
TENTATIVELY IDENTIFIED COMPOUNDS 
8240 VOLATILES 

1 
2 

3 
4 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

BOHGSS 
22-MAY-96 
02-JUN-96 
Water 

Number of TICs found: 0 

LAL Sample ID : L7102-8 
Date Received: 24-MAY-96 
Analytical Qilution: 1 
Analytical Batch ID: 060296 - 8260-El 
Preparation Dilution: 1 . 00 

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

!----------+-----------------------------+----' 
!-------------------------------+------+----' 
--------+------------------------------+----' 

si---------1-------------------------------+----i 
6 7i--- - - ---------------------------t--------+----l 
8 !---------+-------------------+------+------+- ---! 9 lOi---------1-------------------t-------1---------+---i 

11 !----------+-------------------+-----+------+----' 12 
13 --------+-------------------+-----+------+----' 

--------+-------------------+-----+------+----' 14 
1 S :--------t-------------------t-------+-----~---
16 --------+-------------------+-----+------+----' 
171-------+------------------t-----t-------+-----! 

18 
19:-------+-------------------¼-----t------t--~ 

20 
211-------+------------------t-----t-------+---l 

22 
23 J---------1-------------------+------+------+----I 
241---------1------------------------+------+---i 
25 26i-------------------------------+------+----I 
27 
28:---- ----t--------------------¼-----l-------t------! 

29 ..._ _____ _ ....,_ ________________ __._ ____ __._ _____ __._ __ _J 

LJ4678HANFORD Page 1 
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LOCKHEED ANAi 
GC/MS FOR VOLATILE ORGANICS 
8240 VOLATILES 

Client Sample ID: 
Date Collected : 
Date Analyzed : 
Matrix: 

B0HG61 
22 -MAY-9 E 
02-JUN-96 
Water 

l,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
1,1-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
1,1-Dichloroethane 75-34-3 
2-Butanone 78-93-3 
cis-1,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
1,1,1-Trichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
1,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-1,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2-Hexanone 591-78-6 
1,1,2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124-48-1 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
a-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1,1,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LJ4678HANFORD Page 

LAL Sample ID : L7102-13 
Date Received: 24-MAY-96 
Analytical Dilution: 1 
Analytical Batch ID: 060296-8260-El 
Preparation Dilution : 1.00 

119\- 84-122 
117\- 87 -11 7 
116\- 83-118 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
16. 10. T 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5 . 0 5.0 
<10. 10 . 
<5.0 5.0 
5.4 10. 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<20. 20. 
<10. 10. 
<5.0 5 . 0 
<5.0 5.0 
<5.0 5.0 
<10 . 10. 
<5.0 5 . 0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5 . 0 
<5.0 5.0 

1 
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SERVICES 
GC/MS FOR VOLATILE ORGANICS 
TENTATIVELY IDENTIFIED COMPOUNDS 
8240 VOLATILES 

1 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Mat:=-ix: 

BOHG61 
22-MAY-96-
02-JUN-96 
Water 

Number of TICS found: 0 

LAL Sample ID: L7102-13 
Date Received: 24-MAY-96 
Analytical pilution: 1 
Analytical Batch ID: 060296-8260-El 
Preparatio~ Dilution: 1.00 

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

1---------+-------------------+------+-------+-----l 
21--------+-----------------------+-------+----l 
3!---------+------------------t-----+----------
4 1---------+-------------------+------+------~----i 5 !---------+------------------------+---------6 t--------+-------------------+-----+-------+----1 7 1--------------------------------+-------t-----! 8 91--------------------------------------t----1 

10 1--------------------------------+-------+-----! 11 121--------------------------------------t----1 
13 --------------------------+------+-------+-----! 14 
15 :---------+----------------------""""7---------

t--------------------------+------+---------16 
l 7 :--------------------------------1----------
181---------------------------+------1--------+-----l 
19 201---------------------------+-----+-------+-----l 
21 221---------------------------+-----+-------+-----l 
23 
241--------+-------------------+-----+-------+---l 

25 
261--------+-------------------+-----+------+---l 

27 !---------1-------------------+------+-------+----' 28 29:---------------------------+-----+-------+-----l 

LJ4678HANFORD Page 1 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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0 Z T '?l Q 
Loe~ . ~ I.I <.11W )'~~ ms & Technologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas , Nevada 89119-3705 
Telepbooe 702-361-0220 800-582-7605 Facsimile 702-361-8 14<> ---A-, 

LOCKHEED MARTI~ 

Ms. Joan Kessner 
Bechtel Hanford, Inc. 
3350 George Washington Way 
MISN B1 -35 
Richland, WA 99352 

RE: Log-in No.: 
Quotation No.: 
SAF: 
Document File No.: 
BHI Document File No.: 
SDG No.: 

July 9, 1996 

L7102 
O400000-B 
B96-109 
0524596 
371 
LK7102 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 24 May 1996. 

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples 
designated for nitrate analysis were not received in time to meet the analytical holding time 
requirements. The vials for volatile analyses did not contain headspace. 

The case narratives included in the following attachments provide a detailed description of all 
events that occurred during sample preparation, analysis, and data review specific to the 
samples and analytical methods requested. 

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group. 

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 375-4741. 

O(H }021 0 



Lockheed Analytical Services Log-in No.: L 7102 
Quotation No.: 0400000-8 

SAF: 896-1 09 
Document File No.: 0524596 

BHI Document File No.:371 
SDG No.: LK7102 

Pagel 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature . 

" 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 Manger or a designee, as 
verified by the following signature." 

cc: Client Services 
Document Control 

Sincerely, 

/~~ 
Kathleen M. Hall 
Client Services Representative 

00002~ -0 



97 ~35Z3 .. ZLJ99 

Lockheed Analytical Services Log-in No. : L7102 
Quotation No.: O400000-B 

SAF: 896-1 09 
Document File No.: 0524596 

BHI Document File No .:371 
SDG No.: LK7102 

Page2 

CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: initial and continuing calibration verification, initial and continuing calibration 
blanks, method blank(s), laboratory control sample(s), matrix spike (predigestion) sample(s), 
duplicate sample(s). 

• 

• 

Preparation and Analysis Requirements 
Two water samples were received for LK7102 and analyzed in batch 524·· bh for 
selected analytes as requested on the chain of custody. Quality control analysis was 
performed on the following samples: 

Client ID LAL# Method 

BOHG54 L7102-18 MS, DUP Nitrate as Nitrogen 

Holding Time Requirements 
All samples were received and analyzed outside of the method-specific holding times . 
The associated samples are flagged with an "H" . 

Method Blanks 
• The concentration levels of all the requested analytes in the method blank were below 

the reporting detection limits. 

Internal Quality Control 
• All Internal Quality Control were within acceptance limits. 

Kay Mccann 
Prepared By 

00002 3 

June 5, 1996 
Date 
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97~3523.2500 
Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

Log-in No.: L 71 02 
Quotation No.: O400000-B 

SAF: B96-1 09 
Document File No.: 0524596 

BHI Document File No.:371 
SDG No.: LK7102 

Page3 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). 

Preparation and Analysis Requirements 

All samples were received on May 24, 1996. The samples were logged in as L7102 
and were prepared and analyzed in batch 524 bh. The samples were analyzed by 
Method 601 OA ICP Metals. 

Holding lime Requirements 

• All samples were analyzed within the method-specific holding times. 

Method Blanks 

• The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

Internal Quality Control 

• All Internal Quality Control were within acceptance limits. 

Shellee McGrath 
Prepared By 

00(iU2 4 

June 18, 1996 
Date 
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9713523 .. ZSOI 
Lockheed Analytical Services 

CASE NARRATIVE 
ORGANIC ANALYSES 

Analytical Method 8240 Volatile Organics 

Log-in No.: L7102 
Quotation No.: 0400000-8 

SAF: 896-109 
Document File No.: 0524596 

8HI Document File No.:371 
SDG No.: LK7102 

Page4 

The associated samples were analyzed in one analytical batch. All instrument tunes, initial 
and continuing calibrations were within QC criteria. The surrogate recoveries were within QC 
limits for all samples. All internal standard area counts and retention times were within QC 
limits. 

Analytical Batch 060296-8260-E-1 (water) 

Note: Sample BOHG54 (L7102-3) was the native sample used for the MS and MSD 
analyzed as part of this analytical batch. 

The samples were analyzed within holding time on June 2, 1996. The target compounds 
Chloromethane(2.3 ugll), 2-Butanone(4.5 ug/L) and 1, 1, 1-Trichloroethane(1.2 ugll) were 
detected in the Method Blank at concentrations below the Practical Ouantitation Limits. Also 
detected was an unknown Tentatively Identified Compound at a retention time of 8.51 
minutes. If detected in any of the associated samples, these compounds will be flagged with 
a "B" qualifier. The spiked compound recoveries were within QC limits in the MS, MSD and 
LCS. The RPDs between the spiked compound recoveries in the MS and MSD were all within 
the QC limits. 

Donald A. Hilke 
Prepared By 

ooou:zs 

July 9, 1996 
Date 

0 
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REQUESTL, <;/ ----I b -- P•g• t of q. "ij, 
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS 

,41 L Data Turnaround - -
11 0 Priority 

Collector {2, ) 
Company Contact Telephone • Normal ~- ,-z"&, m . rh rA J It ,.,1,, C. J . Kemp (509) 372-9692 

Project Designation Sampling Location SAF No. 
Horn Rapids Landfill Groundwater Sampling Horn Rapids Landfill B96-109 
loo Chest No. 

IY-o{ 
Field Lgbook No. Mathod of Shipment 

'f:L · I O <;~~d Hand Dallvared 
Shippad To Ott1ito Property No. 

\JvCf(o·Q-O(i;l.{0.,, l..((o 
Bill of Lading/Air Bill No. 

Lookhaed a crot../r.o5'7 10<-t 
Possible Semple Hazards/Remarks Preservation HCI HN03 Cool 4°C Cool 4°C 

Type of Container aG1 p p p ~} 
-

No. of Contalner(1) 5 1 1 1 t ~ 
Special Handling end/or Storage 

Volume ' 1,.1 
Maintain samples botwoan 2°C end s•c. 40mL 500mL 500mL 20mL LJt-i 

• 
VOA· ICPMot.io • IC Anions Activity f"-., 1) 

8010A gg 8240A (6W-0<401 • • 300.0 • Scan 
SAMPLE ANALYSIS (TCL) ChrolTium Nitrate 

Sample No. Matrix• Dato Sampled Time Sampled :,t tr.i:,ur , '{" :\;:):/):) 
................ · .. · ·<:,:::) .:/': ,,,. .:\',: 

· , ::,:.:, ,·,• ·•· 

BOHG54 w >'d~ ·--,6 C) <J'<j6 V '( y ~ , 

5oH 6-&1 L\.J S7 & a · '7' , c·?~o y 
C E,o~ 6-55 (._..._ ,>-22.. · <;6 I o;;J.-S- v 'y ~ y ,-
;: --l'\ o· 

:1
1~!~~!:gtiie:!II~!'.!!:! SPECIAL INSTRUCTIONS Matrix• 

Sign/Print NemH Tha ERC Contractor acknowledges that the 48-hour holding time for nitrate ls s • Soll 

Relinquished By~•· - Dateffime S: 22.-1$ Received By Deta!Jimo 1 ': ·, f not likely achievable. Sf• 5..ilmont 
SO• Solid 

II J J'YltJ/_J{._gj,Q I I, . /..~~, k ~~n D'- / ./<..Ti~ fl. ,, 4:-,;~/c;, SL • Sludo• 
Tho Activity Scan is for all samples listed on this chain of custody. W • W•tM" 

1tncµi•~-!_!,V I,' Oat~[T•me O'f }CJ ~~~ ~ ~ I Datemme C,I r .s" 0 • Oil 

- J v,. K 'U,:,-,. ;,/21,qc. Jjf;Jj,/-,r-1 {"°-2"3·F6 " • >Jr 
OS • Orem Solid• 

R~•i~ ~ e~ 1 1 Datomme CXJ06 / Received By Dateffimo OL • Orem Liquid• 
T • Tiduo ,CJ ~-·z . ~ 121/.-h';.,,..,, ->-71-~& WI• Wipo 
L • Liquid .~;!i, ::,:~::~:~~~•oo;v,d By 

Date/Tima V • VOQ41 ll1 ion 
X • Othor 

Title 1 Datoffime/ 

_5 ~ k.> L \..._> {.. rtr,, ~-1. L\ ·'i (., 6 "i:'4S-
Disposed By Date/Tima 

- -
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Appendix 5 

Data Validation Supporting Documentation 
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9713523 2SOLI 
WHC-SD- EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 
~ 

VALIDATION A B (_j D E 
LEVEL: 

PROJECT: H<>-r t'"\ (R-..r.,tJ) . la..-P~ DATA PACKAGE: h~ 7101 - L-A":> 

VALIDATOR: ~· LAB: L--A-5 DATE:')__ C\ J), <r ( 

SDG: ~ K 1 Io "2 - L .As 
V 

CASE: 

ANALYSES PERFORMED 
0 CLP Volatile• ~W-8468240 0 SW-846 8260 0 CLP 0 SW-846 8270 0 SW-846 

(cap column) (packed column) Semivolatileo (cap column) (packed column) 

• • • • • • 
SAMPLES/MATRIX~ 

~o H Ci'SY 1 ~o \+G S'S ~o t1G; ld 
, 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
·1s technical verification documentation present? 
Is a case narrative present? 

.. Yes N~ 

-~ No N/A 
Comments: __________________________ _ 

2. HOLDING TIMES 
Are sample holding times acceptable? ............ _e No N/A 
Comments: ---------------------------

A-~ 

uuo u-:..s 
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GC/MS ORGANIC DATA VALIDATION CHECKLIST 

3. INSTRUMENT TUNING AND CALIBRATION 
Is the GC/MS tuning/performance check acceptable? 
Are initial calibrations acceptable? 
Are continuing calibrations acceptable? ..... . . 

Yes No 
Yes No 

. . Yes No 
Comments: ___________________________ _ 

4. BLANKS 
Were laboratory blanks analyzed? .... 
Are laboratory blank results acceptable? 
Were field/trip blanks analyzed? ...•. 
Are field/trip blank results acceptable? 
Comments: L \d - '!:" 1j_~o-<c> "°~ <-~ 

@ No 
. Yes@ 
-~ No . 

. . Yes @ 
() - G 51../ ~ ~ 55 

N/A 
N/A 
N/A 
N/A 

5. ACCURACY 
Were surrogates/System Monitoring Compounds analyzed? .... G) No N/A 
Are surrogate/System Monitoring Compound recoveries acceptable? Yes~ N/A 
Were MS/MSD samples analyzed? . . . . . . . . . .. . . ~ No N/A 
Are MS/MSD results acceptable? . . . . . ... . ~ No N/A 
Comments: TC. l? - S--v (",.. ~~ cJ ,~ Q C. I , .,._ i/;) ] - G sy., t:;55" 

/½-~~ 1• "c u , J- S5 1 l( 

-' 
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GC/HS ORGANIC DATA VALIDATION CHECKLIST 

6. PRECISION 
Are MS/MSD RPO values acceptable? ..... 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 

.. Q No 

. ~No 
..... l~ No N/A 

Comments: ___________________________ _ 

7. SYSTEM PERFORMANCE 
Were internal standards analyzed? ........ . 
Are internal standard areas acceptable? ..... . 
Are internal standard retention times acceptable? 
Comments: 

. . Yes 

. • Yes 

. . Yes 

----------------------------

8. COMPOUND IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? 
Is compound quantitation acceptable? 

. Yes 
.. Yes 

No \fjA) 
No~ 

Comments: ___________________________ _ 

9. REPORTED RESULTS AND QUANTITATION LIMITS 
Are results reported for all requested analyses? 
Are all results supported in the raw data? ..•. 
Do results meet the CRQLs? ............ . 
Has the laboratory properly identified and coded all TIC? 
Comments: ~ J_ dlo,o c:~J~ e~ o:vac.,,, 

·cc;;;) No N/A 
-~ No _@) 

. Yes __€) N/A 

. Yes No ~ 




