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LIONVILLE ANALYTICAL LABORATORY 
ANALYTICAL CASE NARRATIVE 

Client : WESTINGHOUSE HANFORD 
RFW#: 9309L095 

INORGANIC 

w.o. #: 06168-002-001-9999-00 
Date Received: 09-28-93 

The following is a summary of the quality control results and a description of any problems 
encountered during the analysis of this batch of samples: 

1. All sample holding times as required by 40CFR136 were met with the exception of 
Nitrite by IC and Phosphate by IC, which were received past hold and Cyanide, 
which was analyzed past hold. 

2. All preparation blank results were below the required detection limits. 

3. All laboratory control standards (blank spikes) were within the control limits of 80-
120%. All %RPO were within the 20% guidance limit. 

4. All calibration verification checks were within the required control limits of 90-110%. 
Calibration verification is performed using independent standards. 

5. Matrix spike recoveries are summarized on the Inorganic Accuracy Report contained 
within this document. All recoveries were within the 75-125% guidance limits. All 
%RPD were within the 20% guidance limit. 

6. Replicate results are summarized on the Inorganic Precision Report contained within 
this document. All results were within the 20% RPD guidance limit. 

7. The analytical methods applied by the laboratory, unless otherwise requested, for all 
inorganic analyses are derived from the USEPA Method for Chemical Analysis of 
Water and Wastes (USEPA 600/4-79-020), Standard Methods for the Examination 
of Water and Wastewater 16 ed. and Test Methods for Evaluating Solid Waste 
(USEPA SW846). 

• -,. • • -. I 

'7' ---:-)1 l'z l-,,-=-_ _,,._ 
~ ~ (,q... -_,_(-'-"-"""'-----''-'-'--"""'-''""""-i....::g...~=-

J. Peter!l ershey, Ph.D. 
Laboratory Manager 
Lionville Analytical Laboratory 
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DON'T SAY IT --- Write It! DATE: Apri 1 25, 1994 

TO: 9309L095-WES-1353 FROM: Pat Rei ch H4-19 

Telephone: 372- 2785 

cc: 

SUBJECT: DATA VALIDATION REPORT FOR 200-BP-l, 3RD QTR GROUNDWATER SAMPLING 

; 
I 

The validation report for this package is filed in SDG # 25016-WES-1275. 

54-3000-101 (12/92) GEF014 

Pat Reich 
SOLA 



961340('.. I 867 

ROY F. WESTON INC. 

INORGANIC DATA SUMMARY REPORT 10/21/93 

CLIENT: WESTINGHOUSE HANFORD WESTON BATCH t: 9309L095 

WORK ORDER: 06168-002-001-9999-00 

SAMPLE SITE ID 

-001 B094Z9 

ANALYTE 

Al·kalinity 

Chloride by IC 

Fluoride by IC 

Nitrite by IC 

Cyanide, Total 

Phosphate by IC 

Sulfate by IC 

Nitrate Nitrite 

Sulfate 

Total Dissolved Solids 

RESULT 

--------88.0 

15.4 

0.50 u 

0.25 u 

20.0 u 

0.25 u 

95.3 

2.4 

91.3 

308 

REPORTING 

UNITS LIMIT 

----------MG/L 2.0 

MG/L 1.0 

MG/L 0.50 

MG/L 0.25 

UG/L 20.0 

MG/L 0.25 

MG/L 5.0 

MG-N/L 0.50 

MG/L 10.0 

MG/L 5.0 

DILUTION 

FACTOR 

1.0 

4.0 

1.0 

1.0 

1.0 

1.0 

20.0 

5.0 

4.0 

1.0 
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Westinghouse 
Hanford Company 

custody Form Initiator KO LEE/GG HAMIL TON 
c~ny contact PH BUTCHER 
Project Designation/Sa~l ing Locations db0- Bf-/ 
Jee Chest No. 1-,_ 
Bill of Ladi{l9j,AiFill No. -i,~(4D0 ti70v 

(>(i', 'f('l,."1 ., --·· rA..t.A 
Method of Shi~ ~ ~ J 

Shipped to v-.Jt::nfOtJ 
Pos~101e Sample Hazaros/Remarks 

CHAIN OF CUSTODY 

Telephone (509) 376-5045 
Collection Date 1 /:} '//9 .$ 
Field Logboolc No. l.,,_f J.k. _ ,_J --L(-yl:/ p· 
Offsite Property No. vJq? - o -o,C,6 ,.. 

Sarrole Identification 

~l BO 1¢i!f 
1, lL, P, WATER; METALS-CLP TAL(Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi), 

oo ;.,-

SELENIUM (HN03 pH<2) UNFILTERED 
1, 500ml, G, WATER; IC ANIONS(F,Cl,S04,N02,P04) 
1, 500ml, P, WATER; N02/N03(H2S04 pH<2) 
1, 250ml, P, WATER; ALKALINITY 
I, 250ml, P, WATER; TDS 
l, 250ml, P, WATER; . SULFATE 
1, IL, P, WATER; CYANIDE(NaOH pH>l2) 
3, 2L, P, WATER; GROSS ALPHA/BETA, GAMMA SPEC(Cs-137,Co-60,Ru-106), 

Pu-238 , Pu-239/240, Sr-90, TOTAL URANIUM(HN03 pH<2) 
I, 250ml, Gs, WATER; TRITIUM 
I, IL, G/P, WATER; Tc-99(HC1 pH<2) 

BO 95~0 
1, IL, P, WATER; METALS-CLP TAL(Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi), 

SELENIUM (HN03 pH<2) FILTERED 

Field Transfer of Custody Chain of Possession (Sign and Print Names) 

Final Sall'Dle 0is00.;;.~1'-"· t-'-'io;.;.;.n __ ......,... ____________ _ 

I Disposed by: I Date/Time: D1soosal Method: 

CC>lffllents : 

/'f. /, -<--y- ?!9 '·- V i>L 2!!!.. ~- ~, · C.e. 9/,;u;/,..3 /u'f 'f 
/ 
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@ Westing i;{t5lkil"lUC ... ~ 0/ J 
SAMPLE ANALYSIS REQUEST 

Hanford Company 

PART I: FIELD SECTION 

Collector KO LEE/GG HAMIL TON Date Sampled z/.;V9J Time (li2G hours 

Company Contact PH BUTCHER Telephone (509) 376-5045 

Sample Number and Type of Sample . 
Number Containers 

Type of Sample Analysis Requested 

BO ff z'/ 1,1L.P WATER METALS-CLP TAL(Ca ,Mg ,Na,K.Fe,Mn,Si,Al,Bil, 

SELENIUM (HNO3 pH< 2) 

1. 500ml, G WATER IC ANIONS(F ,CI.S04,NO2 .P04) 

1 , 500ml , P WATER NO2/NO3(H2S04 pH <2) 

1, 250ml , P WATER ALKALINITY 

i 1. 250ml, P WATER TDS 

1, 250ml , P WATER SULFATE 
I 

1, 1 L. P WATER CYANIDE (NaOH pH> 121 

3 , 2L, P WATER GROSS ALPHA/BETA , GAMMA SPEC(Cs-137 ,Co-6O, 

Ru-1O6), Pu-238 , Pu-239/24O, Sr-9O, TOTAL 

-
URANIUM (HN03 pH<2) 

1, 250ml, Gs WATER TRITIUM 

1, l L, GIP WATER Tc-99 (HCI pH< 2) 

I 

I 
B0'/5O0 l. l L. P WATER METALS-CLP T ALICa,Mg ,Na ,K,Fe .Mn,Si,Al ,Bil, 

SELENIUM (HN03 pH< 2) 

TASK# : 93-266 

OPC #: tt-Xf~ -o -o-rq fo -4 
i BOL # : 7_c:,/'100~707.-

r,e1 d lnt ormauon 

Sp ec,a l Handling and /or Storage ---------------------------------
Poss10Ie Sample Hazards 

PART II : LABORATORY SECTION 

Hece1veo oy Title Date ---------------
Analysis Required 

_ ~110,ca,e wnetner sample ,s soil. sludge, water , etc . 
Use back of page tor add1t1ona l inf ormat ion relative to sample location. 
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. It' . 
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D Clusified (} Undassified 0 Shipped Under DOE Contract 0 Shipped Under Contractor•~ Use Permit Contract -

Necessity for the Off-Site Use of this Property 

B111 0£ ladine • 
CERT/FICA TION OF THE RAD/A TION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DELIVERED-TO SHl,.,.,NG • .. 

__ ~~- ~!e!ran e 1or Public R~~ase _..., 
• / /.- 1 ) ,, -· ,., .- · , , / 

Cocat1on of Property· (ArH & Bldp.) 
. ·. ,-.; - I 

Orig,nated By)) / / · 
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! 
-' 

Signature and Name of Property Control 

By Originator 

Contact 

RM Survey.Jllo 
! 

J -
Phone 

m &ttcber {509) 3'7&-5045 
Cost Code to be Charged 
NOt.232/ ' :/ .:,✓ 

Approximate Date This 

1 
Property will be Returned 

Custodian Date Prope y Ma~agemen~ Approval , 
' ,r ' - . 

Return Order No. Date Issued Purchase Order No. 

·- :. 
, . ; .. 
:• ! 

DISTRIBUTION ' . . ~ -. 

Shipping Operation - Sign all Copies and Forward to: 
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SIGNATURE AND TALLY RECORD 
1DOn-41(--,LamUIIA 

SHIPPER NAME AND ADDRESS 

UESTINGHOUSE SHIPPING DEPT. (509) 376-6665 
U.S. DEPARTMENT OF ENERGY C/0 
WESTINGHOUSE HANFORD COMPANY 
2355 STEVENS DRIVE 1163 BUILOINQ ;"-
PO BOX 1970 
klC ... AHO WA 99352 
Plecn Deaalpllon/Marl<a 

1 

CONSIGNEE NAME AND ADDRESS 

RF WESTON INC 
255 WEI.SH PODl. ROAD 
LIOHVII.LE PA 19341 

Emer, Autho!1zatlon No. 

.. 

EACH PERSON HANDLING OR TAKING CUSTODY OF THIS SHIPMENT MUST SIGN AND COMPLETE THE INFORMATION BELOW 
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961340c'. .187~ 
ROY F. WESTON, INC. 

LIONVILLE ANALYTICAL LABORATORY 
ANALYTICAL CASE NARRATIVE 

Client : WESTINGHOUSE HANFORD 
RFW # : 9309L095 

w.o. #: 06168-002-001-9999-00 
Date Received: 09-28-93 

METALS 

1. This narrative covers the analysis of (2) two water samples. 

2. The samples were prepared and analyzed in accordance with the following protocols: 
CLP SOW 3 /90. 

3. ICVs, CCVs, and LCSs stock standards were purchased from Inorganic Ventures 
Laboratory and High Purity. 

4. All analyses were performed within the required holding times. 

5. All Initial and Continuing Calibration Verifications (ICV /CCV's) were within control 
limits. 

6. All Initial and Continuing Calibration Blanks (ICB/CCB's) were within control limits. 

7. All Preparation/Method Blanks were below Reporting Limits. 

8. All ICP Interference Check Samples (ICSA and ICSAB) were within control limits. 

9. All Laboratory Control Samples (LCS) were within the 80-120% control limits. 

10. All Serial Dilution percent differences were within USEPA SOW control limits 
except for: 

RFW# Element %Difference 

001 Calcium 11.5 
Iron 11.8 
Magnesium 12.3 

11. All Matrix Spike recoveries were within the 75-125% control limits (exception 
allowed when sample concentration exceeds the spike added concentration by a 
factor of 4 or more). 

Matrix spike analyses are not required for Ca, Mg, Na, and K in waters and soils. 

0 0 1 2 
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12. All Duplicate analyses were within the 20% Relative Percent Difference (RPD) 
control limits for samples values greater than 5X Reporting Limit, or + /- the 
Reporting Limits for sample values less than 5X Reporting Limit except for: 

RFW# 

001 

Element 

Selenium 

%RPO 

112.1 

13. Method of Standard Additions (MSA) analyses were performed on the following 
samples: 

Element 

Selenium 

Sample #'s 

00lR, 002 

14. The code CV is currently in use by the laboratory for both mercury instruments in 
operation (HGl and HG2). HGl is complete with autosampler and software, but 
still requires manual digestion; HG2 is operated by the analyst, produces a strip chart 
and also requires manual digestion. 

15. HG 1 requires less total volume of digestate due to the autosampler analysis. Sample 
volumes and reagents for mercury determinations in water and soil have been 
proportionally scaled down to adapt to this semi-automated technique. The sample 
volume used for water analysis is 33 ml. For soils, 0.1 gram of sample is taken to a 
final volume of 50 ml (including all reagents). 

16. ICP Interelement Correction Factors for ICl and IC3 are included in this package, 
but do not appear on EDD. 

17. The graphite furnace time that appears on form XIV is the time of the first injection. 
The time that appears on the data is the print time. 

18. Solubles and totals were digested within the same digestion batch; therefore, will 
have the same flags . 

. } 

,GlJwi 
A Siery 

lnorga c Section Manager 
ionville Analytical Laboratory 

pas/ m09-095 

11 /n lco 
I I 

Date 

0 0 1 3 
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ROY F. WESTON, INC. 

LIONVILLE ANALYTICAL LABORATORY 
ANALYTICAL CASE NARRATIVE 

Client: WESTINGHOUSE HANFORD 
RFW #: 9309L095 

w.o. #: 06168-002-001-9999-00 
Date Received: 09-28-93 

CLP METALS ADDENDUM 

1. A discrepancy exists between raw data and Form XIVs analytical spikes recovery 
calculations performed for graphite furnace AA analytes. Instrument software 
calculates spike recoveries based on absolute values below the IDL for sample 
results. This is hard-coded by the vendor and is currently not correctable. CLP 
convention (SOW ILM02.0, Exhibit E, Section V, Item 6, page E-20) requires that 
when values fall below the IDL, the sample result is equal to zero (0) for the 
purposes of calculating the percent recovery. The Form XIVs contain the correct 
calculation. 

Raymo✓ - d A Siery 
·---Inorganic Section Manager 

'---' , Lionville Analytical Laboratory 

mlj\clp-mct.nar 

r rD~e 

O O 1 4 
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ROY F. WESTON INC. 

INORGANIC DATA SUMMARY REPORT 11/13/93 

CLIENT: WESTINGHOUSE HANFORD WESTON BATCH#: 

WORJt ORDER: 06168-002-001-9999-00 

SAMPLE SITE ID 

-001 B094Z9 

AKALYTB 

Silver, Total 

Al.uminum, Total 

Araenic, Total 

Barium, Total 

Beryllium, Total 

Biamuth, Total 

Calcium, Total 

Cadmium, Total 

Cobalt, Total 

Chromium, Total 

Copper, Total 

Iron, Total 

Mercury, Total 

Potaaaium, Total 

Magneaium, Total 

Manganeae, Total 

Sodium, Total 

Rickel, Total 

L-d, Total 

Antimony, Total 

Selenium, Total 

Silicon, Total 

Thallium, Total 

Vanadium, Total 

Zinc, Total 

RESULT 

----·----
10.0 u 

200 u 

10.0 u 

200 u 

5.0 u 

150 u 

45000 

5.0 u 

50.0 u 

19.9 

25.0 u 

1020 

0.20 u 

8220 

13200 

43.6 

21500 

40.0 u 

3.0 u 

60.0 u 

50.0 u 

17100 

10.0 u 

50.0 u 

20.0 u 

UNITS 

UG/L 

UG/L 

UG/L 

UQ/L 

UQ/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UQ/L 

UQ/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

9309L095 

REPORTING 

LIMIT 

---------
10.0 

200 

10.0 

200 

5.0 

150 

5000 

5.0 

50.0 

10.0 

25.0 

100 

0.20 

5000 

5000 

15.0 

5000 

40.0 

3.0 

60.0 

50.0 

100 

10.0 

50.0 

20.0 

DILUTION 

FAC'l'OR 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

10.0 

1.0 

1.0 

1.0 

1.0 
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ROY F. WESTON INC. 

INORGARIC DATA SUMMARY REPORT 11/13/93 

CLIDT: WESTINGHOUSE HANFORD WBSTON BATCH#: 9309L095 

W01Ut ORDER: 06168-002-001-9999-00 

SAKPLB 

-002 

SITE ID AllALYTE 

-------------------- -----------------------
B09500 Silver, Soluble 

Aluminum, Soluble 

Ar• enic, Soluble 

Barium, Soluble 

Beryllium, Soluble 

Bismuth, Soluble 

Calcium, Soluble 

Cadmium, Soluble 

Cobalt, Solubl e 

Chromium, Soluble 

Copper, Soluble 

Iron, Soluble 

Mercury, Soluble 

Potassium, Soluble 

Magna• ium, Soluble 

Manganese, Soluble 

Sodium, Soluble 

Nickel, Soluble 

Lead, Soluble 

Antimony, Soluble 

Selenium, Soluble 

Silicon, Soluble 

Thallium, Soluble 

Vanadium, Soluble 

Zinc, Soluble 

RESULT 

--------
10.0 u 

200 u 

10.0 u 

200 u 

5.0 u 

150 u 

41900 

5.0 u 

50.0 u 

10.0 u 

25.0 u 

100 u 

0.20 u 

7570 

12400 

20.9 

20300 

40.0 u 

3.0 u 

60.0 u 

6.7 

16100 

10.0 u 

50.0 u 

20.0 u 

REPORTING 

UNITS LIMIT 

------ ----------
UG/L 10.0 

UG/L 200 

UG/L 10.0 

UG/L 200 

UG/L 5.0 

UG/L 150 

UG/L 5000 

UG/L 5.0 

UG/L 50.0 

UG/L 10.0 

UG/L 25.0 

UG/L 100 

UG/L 0.20 

UG/L 5000 

UG/L 5000 

UG/L 15.0 

UG/L 5000 

UG/L 40.0 

UG/L 3.0 

UG/L 60.0 

UG/L 5.0 

UG/L 100 

UG/L 10.0 

UG/L 50.0 

UG/L 20.0 

DILUTION 

FACTOR 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

l.O 

1.0 

1.0 

l.O 

1.0 

1.0 

1.0 

1.0 

0 0 1 7 
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EPA SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 
B094Z9 

Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01 

Lab Code: WESTON Case No. : WEST 

Matrix (soil/water): WATER 

Level ( low/med) : 

% Solids: 

LOW 

o.o 

SAS No.: SDG No.: CLP095 

Lab Sample ID: 930909501 

Date Received: 9/28/93 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

58.80 
20.00 
4.20 

31.90 
1.00 
2.00 

45000.00 
19.90 
7.50 
8.60 

1020.00 
2.00 

13200.00 
43.60 

.10 
15.10 

8220.00 
20.00 
3.00 

21500.00 
2.00 

22.00 
8.20 

20.00 

B 
u 
B 
B * 
u 
u 

B 
B 

u 

u 
B 

E 

E 

E 

U W* 
u 

UM 
B 
B 
u 

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I IN 

Q M 

p 
p 
F 
p 
p 
p 
p 
p 
p 
p 
p 
F 
p 
p 
CV 
p 
p 
F 
p 
p 
F 
P 
p 
C 

Texture: 

Artifacts: 

03/90 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 
B09500 

Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01 

Lab Code: WESTON Case No. : WEST 

Matrix {soil/water): WATER 

Level ( low/med) : 

% Solids: 

LOW 

o.o 

SAS No.: SDG No. : CLP09 5 

Lab Sample ID: 930909502 

Date Received: 9/28/93 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 29.90 a 
Antimony 20.00 u 
Arsenic 3.50 B 
Barium 19.10 B 
Beryllium 1.00 u 
Cadmium 2.00 u 
Calcium 41900.00 
Chromium 3.00 u 
Cobalt 5.00 u 
Copper 4.40 B 
Iron 43.90 B 
Lead 2.00 u 
Magnesium 12400.00 
Manganese 20.90 
Mercury .10 u 
Nickel 8.00 u 
Potassium 7570.00 
Selenium 6.70 
Silver 3.00 u 
Sodium 20300.00 
Thallium 2.00 u 
Vanadium 13.40 B 
Zinc 8.80 B 
Cyanide 

-
Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I IN 

Q M 

p 
p 
F 

* p 
p 
p 

E p 
p 
p 
p 

E p 
F 

E p 
p 
CV 
p 
p 

S* F 
p 
p 
F-
p 

1~ 
Texture: 

Artifacts: 

03/90 
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VALIDATION SUMMARY 
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TO: 200-BP-1 Project QA Record 

FR: Kent Angelos, Golder Associates Inc. ~ 
RE: METALS DATA VALIDATION PACKAGE, DATA PACKAGE ID: 9309L095-WES-1353 

(913-1719, WES1353M.BP1) 

INTRODUCTION 

This memo presents the results of data validation on data package 9309L095-WES-1353 
consisting of two water samples analyzed for CLP Target Analyte List (TAL) metals, cyanide, 
bismuth and silicon. The samples were analyzed by the Weston Analytics laboratory of 
Lionville, Pennsylvania using the CLP protocol (SOW 3/90) for TAL metals and cyanide, and 
SW-846 methods for bismuth and silicon. The following table provides information regarding 
the sample identification, date, media and analysis performed. 

i ~ f"2(ii)Rn\1f71f; 
: ~ :lNk \-51~ 1 b Li LI t.5 SAMPLE ID SAMPLE DATE MEDIA 

B09429• 9/13/93 WATER · ·see :Note 1 
B09500• 9/14t4}3 WATER FP~ I 1001 

Notes: 

• Indicates samples which received 100% validation. 
., 'AUDATION DOCUfi1ENTATION 

SOLA 

1. Sample B094Z9 was analyzed for CLP TAL metals, cyanide, bismuth and silicon. 
Sample B09500 was analyzed for CLP TAL metals, bismuth and silicon only. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993) 
and validation procedures (WHC 1992). Attachments 1 through 5 provide the following 
information as indicated below: 

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

DATA QUALITY OBJECTIVES 

Precision. Goals for precision were met with the exception of those items discussed under 
"Minor Deficiencies". 

Accuracy. Goals for accuracy were met. 

Sample Result Verification. All sample results were supported in the raw data. 

~ 
oo : 
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MEMORANDUM re :: 
\~ RECEIVED .~ j 

TO: 
\~ TQO ~/ 
\~ ~ , ~1'"inuary 26, 1993 

'~:-=- ~ 
200-BP-1 Project QA Record 

FR: 

RE: 

Kent Angelos, Golder Associates Inc.~~-: :_~ 

GENERAL CHEMISTRY DATA VALIDATION PACKAGE: 9309L095-WES-1353 
(913-1719, WES1353C.BP1) 

INTRODUCTION 

This memo presents the results of data validation on data package 9309L095-WES-1353 
consisting of one water sample analyzed for general chemistry parameters. The sample(s) 
were analyzed by the Weston Analytics laboratory of Lionville, Pennsylvania using the WHC 
approved methods. The following table provides information regarding the sample 
identification, date, media and analysis performed. 

. . 
SAMPLE ID SAMPLE DATE MEDIA ·' ANALYSIS· ... ·-

B094Z9• ' 9/13/93 WATER aee Note ,1 r ,-, 
I ,-- " - - I.J\,.;'-1' 

Notes: 

.. Indicates sample(s) which received 100% validation . 
DLA 

1. All sample(s) were analyzed for alkalinity, anions by ion chromatography (chloride, 
fluoride, nitrite, phosphate and sulfate), cyanide, nitrate+nitrite, sulfate -by EPA 
method and total dissolved solids. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993) 
and validation procedures (WHC 1992). Attachments 1 through 5 provide the following 
information as indicated below: 

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

DATA QUALITY OBJECTIVES 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met. 

Sample Result Verification. All sample results were supported in the raw data. 

001 
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EMORANDUM 

TO: 200-BP-1 Project QA Record 

Kent Angelos, Golder Associates In¥ 

January 26, 1994 

FR: 

RE: METALS DATA VALIDATION PACKAGE, DATA PACKAGE ID: 9309L095-WES-1353 
(913-1719, WES1353M.BP1) 

INTRODUCTION 

This memo presents the results of data validation on data package 9309L095-WES-1353 
consisting of two water samples analyzed for CLP Target Analyte List {TAL) metals, cyanide, 
bismuth and silicon. The samples were analyzed by the Weston Analytics laboratory of 
Lionville, Pennsylvania using the CLP protocol (SOW 3/90) for TAL metals and cyanide, and 
SW-846 methods for bismuth and silicon. The following table provides information regarding 
the sample identification, date, media and analysis performed. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

009429• 9/13f.13 WATER see Note 1 
B09SOO• 9/141)3 WATER 

Notes: 

.. Indicates samples which received 100% validation . 

1. Sample B094Z9 was analyzed for CLP TAL metals, cyanide, bismuth and silicon. 
Sample B09500 was analyzed for CLP TAL metals, bismuth and silicon only. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993) 
and validation procedures (WHC 1992). Attachments 1 through 5 provide the following 
information as indicated below: 

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

DATA QUALITY OBJECTIVES 

This section presents a summary of data quality in terms of the referenced validation criteria. 

Precision. Goals for precision were met with the exception of those items discussed under 
"Minor Deficiencies". 

Accuracy. Goals for accuracy were met. 

Sample Result Verification. All sample results were supported in the raw data. 
l!tl;!~ 
#flpl 

oo l 



I 

I 

L 

Data Package ID: 9309L095-WES-1353 2 Analysis: Metals 

Detection Limits. Detection limit goals were met for all sample results as specified in the 
work plan (DOE-RL 1992), with the following exceptions: 

• The detection limit for bismuth was listed in the work plan as 60 µg!L however 
the laboratory reported the results to a detection limit of 150 µg!L. 

• The detection limit for silicon is not specified in the method reference however, 
a nominal detection limit of 0.3 mg!L is specified for the atomic absorption 
technique (APHA 1992). The detection limit achieved by the method was 
estimated to be 0.1 mg!L based on the analysis of the preparation blank which 
is well below the nominal value of 0.3 mg!L. 

Completeness. The data package was complete for all requested analyses. Two samples 
were validated in this data package with a total of 51 determinations reported, all of which 
were deemed valid. This results in a completeness of 100 percent, which meets the work plan 
objectives of 90% (DOE-RL 1990). 

MAJOR DEFICIENCIES 

No major deficiencies were identified which resulted in qualification of data as unusable. 

MINOR DEFICIENCIES 

Laboratory Blanks 

• Aluminum, antimony, barium, cobalt, copper, iron, thallium, vanadium and 
zinc were detected in the laboratory blanks. Attachment 2 and 5 provide 
supporting documentation as to the samples affected and qualifications 
applied. 

Spike Recovery 

• The spike recovery for silicon, at 176%, exceeded the normal laboratory control 
limits of 75% to 125%. Therefore, all results for silicon have been qualified as 
estimated 0). 

Laboratory Duplicates 

• The duplicate sample relative percent differences (RPD) exceeded the control 
limits of one CRDL unit for selenium therefore, all results for selenium have 
been qualified as estimated O for detects, UJ for non-detects). 

ICP Serial Dilutions 

• The ICP serial dilution percent difference was greater than 10% for calcium, 
iron and magnesium therefore, all positive results have been qualified as 
estimated 0). 

oo: 



Data Package ID: 9309L095-WES-1353 3 Analysis: Metals 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 
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GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the constituent was analyzed for and detected. The concentration reported 
is less than the contract required detection limit (CRDL) but greater than the 
instrument detection limit (IDL). The associated data should be considered usable for 
decision making purposes. 

U - Indicates the constituent was analyzed for and not detected. The concentration 
reported is the sample detection limit corrected for aliquot size, dilution and percent 
solids (in the case of solid matrices) by the laboratory. The associated data should be 
considered usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality 
control deficiency identified during data validation the concentration may not 
accurately reflect the sample detection limit. The associated data have been qualified 
as estimated but should be considered usable for decision making purposes. 

BJ - Indicates the constituent was analyzed for and detected at a concentration less than 
the contract required detection limit (CRDL) but greater than the instrument detection 
limit (IDL). Due to a minor quality control deficiency identified during data validation 
the associated data have been qualified as estimated, but should be considered usable 
for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. Due to a minor quality 
control deficiency identified during data validation the associated data have been 
qualified as estimated, but should be considered usable for decision making purposes. 

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

R - Indicates the constituent was analyzed for and detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

0 0 ;: 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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96 t 3'10c~ .. 189• 
DATA QUALIFICATION SUMMARY - FORM B7 

SDG: 9309L095-WES-ll53 VALIDATOR: K ANGELOS DATE: April 13, 1994 PAGE 1 OF.1_ 

COMMENTS: METALS 

COMPOUND/ANAL YfE QUALIFIER SAMPLES REASON 
AFFECTED 

ALUMINUM u ALL DETECTED IN 
LABORATORY 
BLANK 

ANTIMONY u ALL DETECTED IN 
LABORATORY 
BLANK 

BARIUM u ALL DETECTED IN 
LABORATORY 
BLANK 

COBALT u ALL DETECTED IN 
LABORATORY 
BLANK 

COPPER u ALL DETECTED IN 
LABORATORY 
BLANK 

IRON u ALL DETECTED IN 
LABORATORY 
BLANK 

VANADIUM u ALL DETECTED IN 
LABORATORY 
BLANK 

ZINC u ALL DETECTED IN 
LABORATORY 
BLANK 

lHALLIUM UJ ALL DETECTED AT A 
NEGATIVE CONC. 
>IDLIN 
LABORATORY 
BLANK 

SILICON J ALL SPIKE RECOVERY 
>125% 

SELENIUM J/UJ ALL DUPLICATE RPO 
EXCEEDED ONE 
CRDL UNIT 

CALOUM, IRON, J ALL DETECTS ICP SERIAL 
MAGNESIUM DILUTION > 10% 

WIBLE SAMPLE 
RESULT >SOX IDL 

VANADIUM UJ ALL DETECTED AT 
NEGATIVE CONC. 
IN PREP. BLANK 

007 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY AND 
ANNOTATED LABORATORY REPORTS 
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a 
-0 

Validated Data Sl.lTlllary, Data Package: 9309L095·WES·1353 

Sarrp# B09429 B09500 
Date 9-24-93 9-24-93 

Location 299·E33·39 299·E34-1 
Type UNFILT. Fill. 

Parameter Units Result Q Result 

Alunim.rn µ.g/L 58.800 u 29.900 
Antimony µ.g/L 20.000 u 20.000 
Arsenic µ.g/L 4.200 B 3.500 
Bariun µ.g/L 31.900 u 19.100 

Berylliun µ.g/L 1.000 u 1.000 
Cadniun µ.g/L 2.000 u 2.000 
Calciun µ.g/L 45000.000 J 41900.000 

Chromiun µ.g/L 19.900 3.000 
Cobalt µ.g/L 7.500 u 5.000 
Copper µ.g/L 8.600 u 4.400 

Iron µ.g/L 1020.000 J 43.900 
Lead µ.g/L 2.000 u 2.000 

Magnesiun µ.g/L 13200.000 J 12400.000 
Manganese µg/L 43.600 20.900 

Mercury µ.g/L 0.100 u 0.100 
Nickel µ.g/L 15. 100 B 8.000 

Potassiun µ.g/L 8220.000 7570.000 
Seleniun µ.g/L 20.000 UJ 6.700 

Silver µ.g/L 3. 000 u 3.000 
Sodil.m µ.g/L 21500.000 20300.000 

Thalliun µ.g/L 2.000 UJ 2.000 
Vanadiun µ.g/L 22.000 UJ 13.400 

Zinc µ.g/L 8.200 u 8.800 
Cyanide µ.g/L 20.000 u N/R 
Bisruth µ.g/L 150.000 u 150.000 
Sil icon µ.g/L 17100.000 J 16100.000 

Q 

u 
u 
B 
u 
u 
u 
J 
u 
u 
u 
u 
u 
J 

u 
u 

J 
u 

UJ 
UJ 
u 

J 



• 
EPA SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

B094Z9 
Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01 

Lab Code: WESTON Case No. : WEST 

Matrix (soil/water): WATER 

Level (low/med): 

% Solids: 

LOW 

o.o 

SAS No.: SDG No . : CLP095 

Lab Sample ID: 930909501 

Date Received: 9/28/93 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte Concentration C 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium. 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanid~ 

58. 80 ft ,· 
20.00 U 

4.20 B 
31.90 
1.00 
2.00 

45000.00 
19.90 
7.50 
8.60 

1020.00 
2.00 

13200.00 
43.60 

.10 
15.10 

8220.00 
20.00 
3.00 

21500.00 
2.00 

22.00 
8.20 

20. 00 U ,, 

Q M 

p u... 
p 
F 
p 
p 
p 
p 
p 
p 
p 
p 
F 
p 
p 
CV 
p 
p 
F 
p 
p 
F 
p 
p 
C 

:r 

J 

f3~5kl{ ujl-t 
s j· u 0. ..:>-0:'\ 

I <;--z,> «, ---- T 
Color Before: COLORLESS Clarity 

/ ?loZ') 
Before: CLEAR 

Color After: COLORLESS 

CoI1lltlents: 

Clarity After: CLEAR 

FORM I IN 

Texture: 

Artifacts: 

03/90 
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9ff l11Q? . gu 
· 0 -J 1 ~-.. /s .. ! EPA - CLP 

EPA SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 
B09500 

Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01 

Lab Code: WESTON Case No. : WEST 

Matrix (soil/water): WATER 

Level ( low/med) : 

% Solids: 

LOW 

o.o 

SAS No.: SDG No.: CLP095 

Lab Sample ID: 930909502 

Date Received: 9/28/93 

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

CAS No. Analyte Concentration C 

7429-90-5 Aluminum 29. 90- J3· 
7440-36-0 Antimony 20.00 . u 
7440-38-2 Arsenic 3. 50 - B 
7440-39-3 Barium 19.10 - J3 · * 7440-41-7 Beryllium 1.00-- u 
7440-43-9 Cadmium 2. 00 - u 
7440-70-2 Calcium 41900. oo. 1- :-"E'" 
7440-47-3 Chromium 3. 00- u 
7440-48-4 Cobalt 5. 00 -· u 
7440-50-8 Copper 4. 40·- l.l,-
7439-89-6 Iron 43.90 - .B E 
7439-92-1 Lead 2. 00 ./ u 
7439-95-4 Magnesium 12400.00 / 'C" 

7439-96-5 Manganese 2 0. 90--
7439-97-6 Mercury .10 ...... u 
7440-02-0 Nickel 8. oo..- u 
7440-09-7 Potassium 7570.00--
7782-49-2 Selenium 6.70 -- -- S* 
7440-22-4 Silver 3. oo-· u 
7440-23-5 Sodium 20300.00 -< 
7440-28-0 Thallium 2. 00 /" ~ ... 
7440-62-2 Vanadium 13. 4 o- a· 
7440-66-6 Zinc 8. 80.,,. B 

Cyani<;t 
R ,~ l:fd.{.!. /5.- 0 u_ 

S r- [ , Cl-r'V? / u- r oZJ 
Color Before: COLORLESS Clarity Before: CLEAR 

Color After: COLORLESS 

Comments: 

Clarity After: CLEAR 

FORM I IN 

Q M 

p u.. 
p 
F 
p (..{_ 
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p 
~ 

p _J 
p 
p 
p lL-
p LJ.. 
F 
p T p 
CV 
p 
p 
F s 
p 
p 
F .. Ud --
p Ll. 
p t.\. 
NR 

- :r 
Texture: 

Artifacts: 
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96 I 340c'. .. I 896 
ROY F. WESTON, INC. 

LIONVILLE ANALYTICAL LABORATORY 
ANALYTICAL CASE NARRATIVE 

Client : WESTINGHOUSE HANFORD 
RFW# : 9309L095 

METALS 

w.o. #: 06168-002-001-9999-00 
Date Received: 09-28-93 

1. This narrative covers the analysis of (2) two water samples. 

2. The samples were prepared and analyzed in accordance with the following protocols: 
CLP SOW 3 /90. 

3. ICVs, CCVs, and LCSs stock standards were purchased from Inorganic Ventures 
Laboratory and High Purity. 

4. All analyses were performed within the required holding times. 

5. All Initial and Continuing Calibration Verifications (ICV /CCV's) were within control 
limits. 

6. All Initial and Continuing Calibration Blanks (ICB/CCB's) were within control limits. 

7. All Preparation/Method Blanks were below Reporting Limits. 

8. All ICP Interference Check Samples (ICSA and ICSAB) were within control limits. 

9. All Laboratory Control Samples (LCS) were within the 80-120% control limits. 

10. All Serial Dilution percent differences were within USEPA SOW control limits 
except for: 

RFW# 

001 

Element 

Calcium 
Iron 
Magnesium 

%Difference 

11.5 
11.8 
12.3 

11. All Matrix Spike recoveries were within the 75-125% control limits (exception 
allowed when sample concentration exceeds the spike added concentration by a 
factor of 4 or more). 

Matrix spike analyses are not required for Ca, Mg, Na, and Kin waters and soils. 

:\ .. .., 
IJ l V 
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12. All Duplicate analyses were within the 20% Relative Percent Difference (RPD) 
control limits for samples values greater than 5X Reporting Limit, or + /- the 
Reporting Limits for sample values less than 5X Reporting Limit except for: 

RFW# 

001 

Element 

Selenium 

%RPD 

112.1 

13. Method of Standard Additions (MSA) analyses were performed on the following 
samples: 

Element 

Selenium 

Sample #'s 

00lR, 002 

14. The code CV is currently in use by the laboratory for both mercury instruments in 
operation (HG 1 and HG2). HG 1 is complete with autosampler and software, but 
still requires manual digestion; HG2 is operated by the analyst, produces a strip chart 
and also requires manual digestion. 

15. HG 1 requires less total volume of digestate due to the autosampler analysis. Sample 
volumes and reagents for mercury determinations in water and soil have been 
proportionally scaled down to adapt to this semi-automated technique. The sample 
volume used for water analysis is 33 ml. For soils, 0.1 gram of sample is taken to a 
final volume of 50 ml (including all reagents). 

16. ICP Interelement Correction Factors for ICl and IC3 are included in this package, 
but do not appear on EDD. 

17. The graphite furnace time that appears on form XIV is the time of the first injection. 
The time that appears on the data is the print time. 

18. Solubles and totals were digested within the same digestion batch; therefore, will 
have the same flags. 

,. ·1 

--1 /· ( ~ fl1~lilf 1j ;L,e l-tl--~~ 
rigy~onli A. Siery 

norgatri.c Section Manager 
ionville Analytical Laboratory 

pas/m09-095 

If f;7/c13 
1Date, 

f'\ • , 
U l 1, 
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ROY F. WESTON, INC. 

LIONVILLE ANALYTICAL LABORATORY 
ANALYTICAL CASE NARRATIVE 

Client: WESTINGHOUSE HANFORD 
IUW #: 9309L095 

CLP METALS ADDENDUM 

w.o. #: 06168-002-001-9999-00 
Date Received: 09-28-93 

1. A discrepancy exists between raw data and Form XIVs analytical spikes recovery 
calculations performed for graphite furnace AA analytes. Instrument software 
calculates spike recoveries based on absolute values below the IDL for sample 
results. This is hard-coded by the vendor and is currently not correctable. CLP 
convention (SOW ILM02.0, Exhibit E, Section V, Item 6, page E-20) requires that 
when values fall below the IDL, the sample result is equal to zero (0) for the 
purposes of calculating the percent recovery. The Form XIVs contain the correct 
calculation. 

7fl1vft~~ 
./1 Raymo, . d A. S_iery 

'-' .__....fnorgaillc Sect10n Manager 
'-- \ Lionville Analytical Laboratory 

mlj\clp-mct.nar 

I 
/( /1 /Ct1 

Date 

0 C" 1 r ·+ 

0 .. t:' 
1 .... 



.. . Westinghouse 
Hanford Company 

Cu:.tody Form Initiator KO LH/GG HAMIL TON 
· c~nv contact PH BUTCHER 

CHAIN OF CUSTODY 

Telephone (509) 376-5045 
Collection Date i/:it//9.,i Project Oesignation/Salll)l ing Locations ;;)bO- Sf-/ 

Ice Chest No. Ji- . 
Bill of Lad i(l9jf i rill No. 1,~l4D0 6t?Ov 

l'\1'> 'f/1,., .,. ,.-1 J 

Fi e ld Logboolc No. '-<..f 1-k - ,J --~rW f' · 1 

Offs i te Property No. VV'f? - 0 -lJiC,6 ,.... 
Method of Sh i pnen ~ ~C:,.,V-1 

Shipped to vJY,fo~J 
Pos~101e Sample Hazaras/Remarks 

Sanole Identification 

~l BO f¥zf 
1, lL, P, WATER; METALS-CLP TAL(Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi), 

SELENIUM (HN03 pH<2) UNFILTERED 
1, 500ml, G, WATER; IC ANIONS(F,Cl,S04,N02,P04) 
1, 500ml, P, WATER; N02/N03(H2S04 pH<2) 
1, 250ml, P, WATER; ALKALINITY 
1, 250ml, P, WATER; TOS 
1, 250ml, P, WATER; SULFATE 
1, lL, P, WATER; CYANIDE(NaOH pH>l2) 
3, 2L, P, WATER; GROSS ALPHA/BETA, GAMMA SPEC(Cs-137,Co-60,Ru-106), 

Pu-238, Pu-239/240, Sr-90, TOTAL URANIUM(HN03 pH<2) 
1, 250ml, Gs, WATER; TRITIUM 
1, lL, G/P, WATER; Tc-99(HC1 pH<2) 

.-, B095c?O 
oo, 1, lL, P, WATER; METALS-CLP TAL(Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi), 

SELENIUM (HN03 pH<2) FILTERED 

Fi eld Transfer of Custody Chain of Possession (Sign and Print Names) 

Final Safll)le Disoosition 

Ois00sa1 Method: I Disposed by: I Date/Time: 

Conrnents: ~s:9 ,,_ V l>L _ /!!.. 1;7_ /-' I • (__I!. 

/ 

OiE 
~ -:UO~ -0 7 ( 12/92) WEF061 

--- --- - --- -
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DATA VALIDATION SUPPORTING DOCUMENTATION 
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D-EN-SPP--002, Rev. 1 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST - FORM A..f) 

PROJECT: 

LABORATORY: 

1. COMPLETENESS AND CONTRACT COMPLIANCE 

Review the data package for completeness and check off the items below. If any data review 
elements are missing contact the laboratory for submittal of the omitted data. 

Data Package Item 

Case Narrative 
Cover Page 
Traffic Reports 
Sample Data 

Inorganic Analysis Data Sheets 
Standards Data 

Present?: Yes 

Initial and Continuing Calibration Verification J;'\ __ -
CRDL Standard for AA and ICP _ 

QC Summary 
Blanks , p 
ICP Interference Check Summary J.Y· 
Spike Sample Recovery "· /.( , ,. 
Post-~igestion Spike Sample Recovery ;r ;1 t;Jf 
Duplicate / '7· 
Laboratory Control Sample J / 
Standard Addition Results f 1/ 
ICP Serial Dilutions / , 
Instrument Detection Limits -/ 
ICP Interelement Correction Factors ,/ 
ICP Linear Ranges · / 
Preparation Log 
Analysis Run Log / 

Raw Data / ,-
ICP Raw Data 
Furnace AA Raw Data 
Mercury Raw Data 
Cyanide Raw,-Data 

Additional Data / 
Intern iaboratory chain-of-custody 
Lab atory Sample Preparation Records 

A6-l 

No 

/ 

NIA 

,,.,· _ ,, 

Oif 



Data Package Item 

Percent Solids Analysis Records 
Reduction Formulae 
Instrument Run Logs 
Chemist Noteb "-------

2. HOLDING TIMES 

Have all samples been analyzed within holding times? 

Yes No NIA_ -------

@_No NIA 

ACTION: If any holding times have been exceeded qualify all affected results as estimated (J for 
detects and UJ for nondetects). 

3. INITIAL CALIBRATIONS 

Were all instruments calibrated daily, each set-up time and 
were the proper number of standards used? 

Are the correlation coefficients :2::0.995? 

Was a midrange cyanide standard distilled? 

~No 

c:FQNo 

~No 

NIA 

NIA 

NIA 

ACTION: Qualify all data as unusable if reported from an analysis in which an instrument was not 
calibrated or was calibrated with less than the minimum number of standards. Qualify associated 
sample results > IDL as estimated (J) and results < IDL as estimated (UJ), if the correlation 
coefficient is < 0.995 or the laboratory did not distill the midrange cyanide standard. 

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Are ICV and CCV percent recoveries within control? 

Are there calculation errors? 

~No NIA 

Yes (!'§)_ NIA 

ACTION: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If 
calculation errors are noted, contact the laboratory for clarification. 

5. ICP INTERFERENCE CHECK SAMPLE 

Has an ICS sample been analyzed at the proper frequency? 

Are the AB solution %R values within control? 

Are there calculation errors? 

~ No NIA 

(£) No NIA 

Yes c§") NIA 

ACTION: Qualify all affected data in accordance with Section 8.3 of the val idation requirements. If 
calculation errors are noted, contact the laboratory for clarification. 

A6-2 0 • (' 
j '-



6. LABORATORY BLANKS 

Are target analytes present in the laboratory blanks? (:;;) No NIA 

ACTION: Qualify all associated sample results for any analyte < 5 times the amount in any 
laboratory blank as nondetected (U). If analyte concentrations in the blank are > CRDL or below the 
negative CRDL, verify the laboratory has redigested and reanalyzed associated samples with analyte 
concentrations < 10 times the blank concentration. If the laboratory has not redigested and 
reanalyzed the samples, note in the validation narrative. 

7. FIELD BLANKS 

Are target analytes present in the field blanks? Yes No@ 

ACTION: Qualify all sample results for any analyte <5 times the amount in any valid field blank as 
nondetected (U). 

8. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the control limits? NIA 

ACTION: Qualify the affected sample data according to the following requirements: 

If spike recovery is > 125% and sample results are < IDL no qualification is required. If spike 
recovery is > 125% or < 75% qualify all positive results as estimated (J). If spike recovery is 30% 
to 74% qualify all nondetects as estimated (UJ). If spike recovery is < 30%, reject all nondetects 
(R). If the field blank has been used for spike analysis, note in the validation narrative. 

9. LABORATORY CONTROL SAMPLE 

Are percent recoveries within the acceptance limits? 

Are there calculation errors? 

~ No NIA 

Y~ NIA 

ACTION: Qualify the sample data according to the following requirements: 

AQUEOUS LCS - Qualify as estimated (J), all sample results > IDL, for which the LCS %R falls 
within the range 50-79% or > 120%. Qualify as estimated (UJ), all sample results <IDL, for which 
the LCS falls within the range of 50-79%. Qualify as unusable (R) all sample results, for which the 
LCS %R <50%. 

SOLID LCS - Qualify as estimated (J), all sample results > IDL for which the LCS result is outside 
the established control limits. Qualify as estimated (UJ), all sample results < IDL for which the LCS 
% R are lower than the established control limits. 

A6-3 02C 



10. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within the 
acceptance limits? Yes No (ytA) 
ACTION: Note the results of the performance audit sample analyses in the data validation narrative. 

11. DUPLICATE SAMPLE ANALYSIS 

Are RPD values acceptable? YesW NIA 

ACTION: Qualify the results for all associated samples of the same matrix as estimated (J) if the 
RPD results fall outside the appropriate control limits. If field blanks were used for laboratory 
duplicates, note in the validation narrative. 

12. ICP SERIAL DILUTION 

Are the serial dilution results acceptable? 

Is there evidence of negative interference? 

Yes G) NIA 

YesG NIA 

ACTION: Qualify the associated data as estimated (J) for those analytes in which the %D is outside 
the control limits. If evidence of negative interference is found, use professional judgment to qualify 
the data. 

13. FIELD DUPLICATE SAMPLES 

Do the RPD values exceed the control limits? Yes No 6{i;) 
ACTION: Note the results of the field duplicate samples in the validation narrative. 

14. FIELD SPLIT SAMPLES 

Do the RPD values exceed the control limits? Yes NoG;J 

ACTION: Note the results of the field split samples in the validation narrative. 

1516. FURNACE ATOMIC ABSORPTION QUALITY CONTROL 

Do all applicable analyses have duplicate injections? 

Are applicable duplicate injection RSD values within control? 

(Yes)_No NIA 

~No NIA 

If no, were samples rerun once as required? - Yes No c;iif;) M, 
~No @1J';ftf Does the RSD for the rerun fall within the control limits? 

Were analytical spike recoveries within the control limits? 

A6-4 

~o NIA 

02: 
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If no, were MSA analyses performed when required? 

Are MSA correlation coefficients 2,.0.995? 

@No 

6es} No 

NIA 

NIA 

If no, was a second MSA analysis performed? Yes No<:iii)__. 

ACTION: If duplicate injections are outside the acceptance limits and the sample has not been 
reanalyzed or the reanalysis is outside the acceptance limits, qualify the associated data as estimated (J 
for detects and UJ for nondetects). If the analytical spike recovery is < 40% qualify detects as 
estimated (J). If the analytical spike recovery is 2,.10% but < 40%, qualify all nondetects as 
estimated (UJ) and if the analytical spike recovery is < 10%, reject all nondetects (R) . If the sample 
absorbance is <50% of the analytical spike absorbance and the analytical spike recovery is < 85% or 
> 115%, qualify all results as estimated (J for detects and UJ for nondetects). If method of standard 
additions (MSA) was required but was not performed, the MSA samples were spiked incorrectly, or 
the MSA correllation coefficient was < 0.995, qualify the associated detected results as estimated (J). 

17. ANALYTE QUANTITATION AND DETECTION LIMITS 

Have results been reported and calculated correctly? 

Are results within the calibrated range of the instruments 
and within the linear range of the ICP? 

Are all detection limits below the CRQL? 

® No 

~ No 

Gs) No 

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R). 

18. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

~No 

G;?No 

ACTION: Summarize all the data qualifications and complete the data validation narrative as 
specified in Section 10.0 of the data validation requirements. 

A6-5 

NIA 

NIA 

NIA 

NIA 

NIA 
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U.S. EPA - CLP 

3 
BLANKS 

Lab name: ROY F. WESTON, INC _- L372 contract: 6168-02-01 

Lab code: WESTON Case No. : WEST SAS No. : SDG No. : CLP095 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Initial 
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration 

Analyte (ug/L) C 1 C 2 C 3 C Blank C M 

Aluminum B ) 19.7 a - Q6. 700 _ _ B ) p 
Antimony u 20.0 u 20.000 u p 
Arsenic 2.0 u 2.000 u F 
Barium 4.0 u 4.000 u p 
Beryllium 1.0 u 1.000 u p 
Cadmium 2.0 u 2.000 u p 
Calcium 24.0 u 24.000 u p 
Chromium . 3.0 u 3.000 u p 
Cobalt 5.0 u 5.0 u 5.000 u p 
Copper 3.0 u 3.0 u 3.000 u p 
Iron 5 -;--6· "i:f . 5.0 u .800 p 
Lead ~o ·o 2.0 u 2. F 
Magnesium ~6~ 7· -~ 42.0 u 42.000 p 
Manganese --2 : 0- ·u 2.0 u 2.000 p 
Mercury .1 u .100 CV 
Nickel 8.0 u 8.0 u 8.000 p 
Potassium 693.0 u 693.0 u 693.000 p 
Selenium 2.0 u 2.0 u 2.000 F 
Silver 3.0 u 3.0 u 3.000 p 
Sodium ~~- ~~-- ·-:a 

;;:, 35.0 u 148.900 p 
Thallium NR 
Vanadium -.-,f B ) c:2..~·9 ~i _:a ) 

~ -~~- a · ~1 ....... 10.0 13' p 
Zinc 

1~ ~ -
3. o-u tJ ( 4.2Cfb B p 

cyanide u u 10.0 u 10.0 u 10;000 u C 

{3tJfl 'I r:-1 @cJ'lS--tJO 
FORM III - IN 03/90 

4-0· 3 8 



• 96131102 .. 1907 

U.S. EPA - CLP 

3 
BLANKS 

Lab name: ROY F . WESTON, INC - L372 Contract: 6168-02-01 

Lab code: WESTON Case No . : WEST SAS No.: SDG No. : CLP095 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank concentration Units (ug/L or mg/kg): UG/L 

Initial 
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration 

Analyte (ug/L) C 1 C 2 C 3 C Blank C M 

Aluminum - - - - - NR 
Antimony NR 
Arsenic NR 
Barium · NR 
Beryllium NR 
Cadmium NR 
Calcium NR 
Chromium NR 
Cobalt NR 
Copper NR 
Iron NR 
Lead 2.0 u 2.0 u 2.0 u F 
Magnesium NR 
Manganese NR 
Mercury NR 
Nickel NR 
Potassium NR 
Selenium 2.0 u 2.0 u 2.0 u F 
Silver NR 
Sodium NR 
Thallium 2.0 u -i.1 B 2.0 u _fs.1 B) F 
Vanadium NR 
Zinc NR 
Cyanide NR 

- - - - - -
FORM III - IN 03/90 
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ROY F. WESTON INC. 

INORGANIC ACCURACY REPORT 11/13/93 

CLIENT: WESTINGHOUSE HANFORD WESTON BATCH I: 9309L095 

'WORX ORDBR: 06168-002-001-9999-00 

SPIJCED INITIAL 

SAMPLE SITE ID ANALYTE SAMPLE RESULT 

-------------------- ---------------------- c:••---- -------
-001 B094Z9 Silver, Total 46.1 10.0 u 

AlWDinWD, Total 2090 200 u 

Ar• enic, Total 37.2 10.0 u 

BariWD, Total 1980 200 u 

BerylliWD, Total 49.0 5.0 u 

Bismuth, Total 5160 150 u 

CalciWD, Total 74100 45000 

Cadmium, Total 55.2 5.0 u 

Cobalt, Total 505 50.0 u 

Chromium, Total 21' 19.9 

Copper, Total 246 25.0 u 

Iron, Total 2100 1020 

Potassium, Total 32000 8220 

Magnesium, Total 39300 13200 

Manganese, Total 549 43.6 

Sodium, Total 47100 21500 

Nickel, Total 510 40.0 u 

Lead, Total 15.7 3.0 u 

Antimony, Total 522 60.0 u 

Selenium, Total 7.6 50.0 u 

Silicon, Total 18900 17100 

Thallium, Total 52.3 10.0 u 

Vanadium, Total 54' 50.0 u 

Zinc, Total 521 20.0 u 

t9 t; 'd lo/ 
5>-I~ /~ 

'J --

SPIKED DILUTION 

AMOUNT \RECOV FACTOR(SP!C) 

------ ------- ----------
50.0 92.2 1.0 

2000 10, 1.0 

40.0 93.0 1.0 

2000 98.9 1.0 

50.0 98.0 1.0 

5000 103 1.0 

25000 116 1.0 

50.0 110 1.0 

500 101 1.0 

200 96.8 1.0 

250 98.6 1.0 

1000 108 1.0 

25000 95.l 1.0 

25000 104 1.0 

500 101 1.0 

25000 102 1.0 

500 102 1.0 

20.0 78.5 1.0 

500 104 1.0 

10.~ 1.0 

1000 _ 176 * 1.0 

50.0 105 1.0 

500 109 1.0 

500 104 1.0 

(/tA-,L,J 
I# i/i,r/rl 

0 l"'I r:" .... 
• .:..0 n 1 a 
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U.S. EPA - CLP 

6 
DUPLICATES 

EPA SAMPLE NO. 

B094Z9D 
Lab Name: ROY F. WESTON, I NC - L372 Contract: 6168-02-01 

Lab Code: WESTON Case No. : WEST 

Matrix (water/soil): WATER 

% Solids for Sample: o.o 

SAS. No.: SDG No.: CLP095 

Level (low/med): LOW 

% Solids for Duplicate: o.o 

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

Control 
Analyte Limit Sample (S) C 

Aluminum 58.8000 B 
Antimony 20.0000 u 
Arsenic 4.2000 B 
Barium 31.9000 B 
Beryllium 1. 0000 u 
Cadmium 2.0000 u 
Calcium 45032.6000 
Chromium 10.0 19.9000 
Cobalt 7.5000 B 
Copper 8.6000 B 
Iron 1016.8000 
Lead 2.0000 u 
Magnesium 5000.0 13211. 2000 
Manganese 15.0 43.6000 
Mercury 
Nickel 15.1000 B 
Potassium 5000.0 8215.6020 
Selenium 5.0 2.0000 B 
Silver 3.0000 u 
Sodium 5000.0 21457.8000 
Thallium 2.0000 u 
Vanadium 22.0000 B 
Zinc 8.2000 B 
Cyanide 20.0000 u 

-

Duplicate (D) C 

34.5000 B 
20.0000 u 

3.8000 B 
22.0000 B 
1.0000 u 
2.0000 u 

44688.0000 
21.4000 
5.0000 u 
4.8000 B 

1040.7000 
2.0000 u 

13337.4000 
41.9000 

10.3000 B 
8134.8010 

7.1000 
3.0000 u 

21842.0000 
2.0000 u 

12.3000 B 
4.9000 B 

20.0000 u 
-

%RPO Q M 

-52.1 p 
p 

10.0 F 
36.7 p 

p 
p 

.8 .P 
7.3 p 

200.0 p 
56.7 p 
2.3 p 

F 
.9 p 

4.0 p 
NR 

37.8 p 
1.0 p 

V 112 .1 ...__, F 
p 

1.8 p 
F 

56.6 p 
50.4 p 

C 
-

- -

03/90 

02E 

00'43 
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U.S. EPA - CLP 

9 
ICP SERIAL DILUTIONS 

EPA SAMPLE NO. 

B094Z9L 
Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01 

Lab Code: WESTON Case No.: WEST SAS No.: 

Matrix (soil/water): WATER 

Concentration Units: ug/L 

Serial 
Initial sample Dilution 

Analyte Result (I) C Result (S) 

Aluminum 58.80 B 70.00 
Antimony 20.00 u 100.00 
Arsenic 
Barium 31.90 B 27.00 
Beryllium 1.00 u 5.00 
Cadmium 2.00 u 10.00 
Calcium 45032.60 50221.50 
Chromium 19.90 56.00 
Cobalt 7.50 B 25.00 
Copper 8.60 B 15.00 
Iron 1016.80 1136.50 
Lead 
Magnesium 13211. 20 14830.50 
Manganese 43.60 54.50 
Mercury 
Nickel 15.10 B 40.00 
Potassium 8215.60 10294.50 
Selenium 
Silver 3.00 u 15.00 
Sodium 21457.80 23490.00 
Thallium 
Vanadium 22.00 B 40.00 
Zinc 8.20 B 25.00 

-

FORM IX - IN 

SDG No.: CLP095 

Level (low/med): LOW 

% 
Differ-

C ence Q M 

u 100.0 - 7> 
u p 

B 15.4 p 
u p 
u p 

i,.---- 1 1 . 5 'F. D P 
181.4 p 

u 100.0 p 
u 1nn" p 

~ ~ 11 • 8 ...., 

c E_1 p 

B, ~ 1--i2. 3 E : , p 
B ~!:>. 0 - · p 

u 100.0 p 
B 25.3 p 

u p 
B 9.5 p 

B 81.8 p 
B 204.9 p 

- - --

03/90 

027 
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DATA VALIDATION SUPPORTING DOCUMENTATION PROJECT: 200-BP-1 
DATA PACKAGE ID: 9309L095-WES-1353 VALIDATOR: K ANGELOS 
ANALYSIS lYPE: METALS DATE: 1/24/94 

HOLDING TIMES 

SAMPLE ANALYSIS SAMPLE EXTRACT ANALYSIS EXTRACT ANALYSIS 
10 lYPE DATE DATE DATE DAYS DAYS 
B09429 ICP 9/24/93 10/25/93 11/10/93 31 47 

HG 9/24/93 10/20/93 10/21/93 26 27 
AA/Bl 9/24/93 10/25/93 11/10/93 31 47 
AA/AS 9/24/93 10/25/93 11/10/93 31 47 
AA/PB 9/24/93 10/25/93 10/29/93 31 35 
AA/SE 9/24/93 10/25/93 11/3/93 31 40 
AA/TL 9/24/93 10/25/93 11/3/93 31 40 
ICP/SI 9/24/93 10/25/93 11/10/93 31 47 

B09500 ICP 9/24/93 10/25/93 11/10/93 31 47 
HG 9/24/93 10/20/93 10/21/93 26 27 
ANBI 9/24/93 10/25/93 11/10/93 31 47 
AA/AS 9/24/93 10/25/93 11/4/93 31 41 
AA/PB 9/24/93 10/25/93 10/29/93 31 35 
AA/SE 9/24/93 10/25/93 11/3/93 31 40 
ANTL 9/24/93 10/25/93 11/3/93 31 40 
ICP/SI 9/24/93 10/25/93 11/10/93 31 47 
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DATA PACKAGE ID: 9309L095-WES-1353 I VALIDATOR: K. ANGELOS 
COMMENTS: METALS 

SAMPLE ID COMPOUND/ANAL YTE RESULT a RT 
cce, ALUMINUM 27.9 B 

ICB ANTIMONY 22.7 B 
ICB BARIUM 19.1 B 

ICB CALCIUM 96. 1 B 
ICB COBALT 8.1 B 
ICB COPPER 5.3 B 

ICB IRON 17.2 B 
ICB MAGNESIUM 97.6 B 
PREP. BLANK SODIUM 148.9 B 
cce, VANADIUM 9.9 B 

ICB ZINC 4.6 B 

DATE: 1 /24/94 PAGE: 1 OF: 1 

5X ,ox SAMPLES 
UNITS RESULT RESULT AFFECTED QUALIFIER 

UG/L 139.5 80942-1-i 58.8U 
809500 29.9 U 

113.5 NONE NONE 
95.5 8094~9 31.9 U 

809500 19.1 U 
480.5 NONE 
40.5 809429 7.5U 
26.5 80942?",9' 8.6U 

809500 4.4U 
86 B09500 43.9 U 

488 NONE 
744.5 NONE 
49.5 B094Zr'~ 22U 

B09500 13.4U 
23 B094Zff 8.2U 

B09500 a.au 
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MEMORANDUM 

TO: 200-BP-1 Project QA Record January 26, 1993 

FR: Kent Angelos, Golder Associates Inc~ 

RE: GENERAL CHEMISTRY DATA VALIDATION PACKAGE: 9309L095-WES-1353 
(913-1719, WES1353C.BP1) 

INTRODUCTION 

This memo presents the results of data validation on data package 9309L095-WES-1353 
consisting of one water sample analyzed for general chemistry parameters. The sample(s) 
were analyzed by the Weston Analytics laboratory of Lionville, Pennsylvania using the WHC 
approved methods. The following table provides information regarding the sample 
identification, date, media and analysis performed. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

009429• 9/13f)3 WATER see Note 1 

Notes: 

* Indicates sample(s) which received 100% validation. 

1. All sample(s) were analyzed for alkalinity, anions by ion chromatography (chloride, 
fluoride, nitrite, phosphate and sulfate), cyanide, nitrate+nitrite, sulfate by EPA 
method and total dissolved solids. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993) 
and validation procedures (WHC 1992). Attachments 1 through 5 provide the following 
information as indicated below: 

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

DATA QUALITY OBJECTIVES 

This section presents a summary of data quality in terms of the referenced validation criteria. 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met. 

Sample Result Verification. /] 14,,f 1· 
All sample results were supported in the raw data. I f /I' j 11 kt 

t 1. IJl,t 11 tf 1(' 
i!fftf 

00( 
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Data Package ID: 9309L095-WES-1353 2 Analysis: General Chemistry 

Detection Limits. Detection limit goals were met for all sample results as specified in the 
work plan (DOE-RL 1992). 

Completeness. The data package was complete for all requested analyses. One sample was 
validated in this data package with a total of 10 determinations reported, of which all were 
deemed valid. This results in a completeness of 100 percent, which meets the work plan 
objectives of 90% (DOE-RL 1990). 

MAJOR DEFICIENCIES 

No major deficiencies were identified which required rejection of data. 

MINOR DEFICIENCIES 

Holding Times 

• Holding times for nitrite and phosphate were exceeded therefore all results 
have been qualified as estimated (UJ). 

REFERENCES 

DOE-RL, 1990, Remedial Investigation/Feasibility Study Work Plan for the 200-BP-1 Operable 
Unit Hanford Site, DOE-RL 88-32, U.S. Department of Energy, Richland, Washington. 

DOE-RL, 1992, Remedial Investigation/Feasibility Study Work Plan for the 200-BP-1 Operable 
Unit Hanford Site, DOF/RL 88-32, Change Order 26, U.S. Department of Energy, Richland, 
Washington. 

WHC, 1993, Westinghouse Hanford Company, Validation of 200-BP-1 Data, Statement of 
Work, Revision G, May 1993. Westinghouse Hanford Company, Richland, Washington. 

WHC 1992, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 1, 
1992. Westinghouse Hanford Company, Richland, Washington. 

I 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 
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GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the constituent was analyzed for and detected. The concentration reported 
is less than the contract required detection limit (CRDL) but greater than the 
instrument detection limit (IDL). The associated data should be considered usable for 
decision making purposes. 

U - Indicates the constituent was analyzed for and not detected. The concentration 
reported is the sample detection limit corrected for aliquot size, dilution and percent 
solids (in the case of solid matrices) by the laboratory. The associated data should be 
considered usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality 
control deficiency identified during data validation the concentration may not 
accurately reflect the sample detection limit. The associated data have been qualified 
as estimated but should be considered usable for decision making purposes. 

BJ - Indicates the constituent was analyzed for and detected at a concentration less than 
the contract required detection limit (CRDL) but greater than the instrument detection 
limit (IDL). Due to a minor quality control deficiency identified during data validation 
the associated data have been qualified as estimated, but should be considered usable 
for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. Due to a minor quality 
control deficiency identified during data validation the associated data have been 
qualified as estimated, but should be considered usable for decision making purposes. 

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

R - Indicates the constituent was analyzed for and detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

DD4 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 



DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: 9309L095-WES-1353 VAUDATOR: K ANGELOS DATE: January 26, 1994 PAGE.1..OF.1.. 

COMMENI'S: GENERAL GIEMISTRY 

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON 
AFFECTED 

NITRITE AND PHOSPHATE BY IC UJ ALL ANALYSIS HOLDING 
TIME EXCEEDED 48 
HOURS 

l 
006 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY AND 
ANNOTATED LABORATORY REPORTS 

007 



C"...) 
C. ) 
00 

Validated Data Slll'ffl8ry, Data Package: 9309L095-ijES-1353 

San-p# B094Z9 
Date 9-24-93 

Location 299-E34·1 
Type UNFILT. 

Parameter Units Result Q 

ALKALINITY MG/L 84.000 
CHLORIDE MG/L 15.400 
FLUORIDE MG/L 0.500 u 

NITRITE MG/L 0.250 UJ 
CYANIDE MG/L 20.000 u 

PHOSPHATE MG/L 0.250 UJ 
SULFATE-IC MG/L 95.300 

NITRATE+NITRITE MG·N/L 2.400 
SULFATE MG/L 91.300 

TOTAL DISSOLVED SOLIDS MG/L 308.000 
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ROY F. WESTON INC. 

INORGANIC DATA SUH.MARY REPOIU' 10/21/93 

CLIENT, WESTINGHOUSE HANFORD 

WORJt ORDER: 06168-002-001-9999-00 

SAMPLE 

-001 

SITE ID ANALYTE 

-------------------- -----------------------B094Z9 Alkalinity 

Chloride by IC 

Fluoride by IC 

Nitrite by IC 

Cyanide, Total 

Phosphate by IC 

Sulfate by IC 

Nitrate Nitrite 

Sultate 

Total Dissolved Solids 

WESTON BATCH f : 

RESULT UNITS 

-----·-· 
88 . 0 KG/L 

15.4 KG/L 

a. so u MG/L 

0 .25 ....-,r- MG/L 

20.0 u UG/L 

0.25 ~MG/L 

95.3 MG/L 

2.4 MG-N/L 

91.3 MG/L 

308 MG/L 

9309L095 

REPORTING DILUTION 

LIMIT FACTOR 

---------· --------
2.0 1.0 

1.0 4.0 

a.so 1.0 

0 .25 u.T 1.0 

20.0 1.0 

0.25 i,.( .T l.O 

5.0 20.0 

a.so 5.0 

10.0 4.0 

s.o 1.0 
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ATTACHMENT 4 

LABORATORY NARRATIVE AND 
CHAIN-OF-CUSTODY DOCUMENTATION 
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ROY F. WESTON, INC. 

LIONVILLE ANALYTICAL LABORATORY 
ANALYTICAL CASE NARRATIVE 

Client : WESTINGH OUSE HANFORD 
RFW# : 9309L095 

w.o. #: 06168-002-001-9999-00 
Date Received: 09-28-93 

INORGANIC 

The following is a summary of the quality control results and a description of any problems 
encountered during the analysis of this batch of samples: 

1. All sample holding times as required by 40CFR136 were met with the exception of 
Nitrite by IC and Phosphate by IC, which were received past hold and Cyanide, 
which was analyzed past hold. 

2. All preparation blank results were below the required detection limits. 

3. All laboratory control standards (blank spikes) were within the control limits of 80-
120%. All % RPD were within the 20% guidance limit. 

4. All calibration verification checks were within the required control limits of 90-110%. 
Calibration verification is performed using independent standards. 

5. Matrix spike recoveries are summarized on the Inorganic Accuracy Report contained 
within this document. All recoveries were within the 75-125% guidance limits. All 
%RPD were within the 20% guidance limit. 

6. Replicate results are summarized on the Inorganic Precision Report contained within 
this document. All results were within the 20% RPD guidance limit. 

7. The analytical methods applied by the laboratory, unless otherwise requested, for all 
inorganic analyses are derived from the USEPA Method for Chemical Analysis of 
Water and Wastes (USEPA 600/4-79-020), Standard Methods for the Examination 
of Water and Wastewater 16 ed. and Test Methods for Evaluating Solid Waste 
(USEPA SW846). 

r: ·-····--·-·--··-, I --------·----- -- --------... -i ~ 
. 

I I ,, -: i ~ - ,~·_: f ~ /> ·, -~ ~-- .·· . ..,.. ~ ' -~ : 
l . 

,JL-:-f·-:-:::~·::-::· ·:. ·.-:: :.~ ·.::.:=-.:.:r:.~-...-=---- .-:.-.:::..~ ::=.:~=~.U 
) () (1 " . , /,}) . ..._ I . 
~ .,l (i - I ) HJ- ' I ,, . (" If . ;f1., ' 'l'lJ-,, 

J. Peter( fiershey, Ph.D. // 
Laboratory Manager 
Lionville Analytical Laboratory 

pas/i09-095 
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Westinghouse 
Hanford Company CHAIN OF CUSTODY 

custody form Initiator KO LEE/GG HAMIL TON 
c~ny Contact PH BUTCHER 
Project Designation/Sa~! ing Locations ;;;oo - Bf-I 
Jee Chest No. J?-

Telephone (509) 376-5045 
Collection Date i /;i<j/9.$ 

Bill of Ladi('gj~irill No. i,~t4D0 tf?Ov 
(\'J', '1('2-"> ~ ~ --·· r.-1.i..A 

Field Logbool: No. k.T Jk _ ,J --~yl:f p · 
Offs i te Property No. vJq? - D -Ott't 6 ,.. 

Method of Shipmen ~ OV\V"'- I 

Shipped to 1/Jfnfo,-_\ 
Po~~•Dle Sarrcle Hazarcs/Remar~~ 

Sarrcle Identification 

BO 1"f'Zf 
1, l L, p' WATER; METALS-CLP TAL(Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi), 

SELENIUM (HN03 pH<2) UNFILTERED 
l , 500ml, G, WATER; IC ANIONS(F,Cl,S04,N02,P04) 
l , 500ml, P, WATER; N02/N03(H2S04 pH<2) 
1 , 250ml, P, WATER; ALKALINITY 
1, 250ml, p' WATER; TDS 
1 250ml, P, WATER;.SULFATE .. 
l' l L, P, WATER; CYANIDE(NaOH pH>l2) 
3, 2L, P, WATER; GROSS ALPHA/BETA, GAMMA SPEC(Cs-137,Co-60,Ru-106), 

Pu-238, Pu-239/240, Sr-90, TOTAL URANIUM(HN03 pH<2) 
1, 250ml, Gs, WATER; TRITIUM 
1' lL, G/P, WATER; Tc-99(HCl pH<2) 

80 9500 
1 , ll, P, WATER; METALS-CLP TAL(Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi), 

SELENIUM (HN03 pH<2) FILTERED 

[ J Field Transfer of Custody Chain of Possession (Sign and Print Names) 

01soosal Method: 

final Sarmle Oisoo_.;;;..,.·.;..;i t"'-'io;;.;.;n __ ......,. ____________ _ 

I Dispose<:! by: I Date/Time: 

Conrnents: 

/'f. !, .,,'/. ?!9 I,_ V j) l 2 !!!... t;,..,. /- I • (_ _{!. 

/ 

~ -: U0~ ·-07 (12/92) WEF061 
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ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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WET CHEMISTRY DATA VALIDATION CHECKLIST- FORM A-7 

PROJECT: REVIEWER: 

LABORATORY: 

SAMPLES/MA TRIX: 

1. DATA PACKAGE COMPLETENESS 

Review the data package for completeness and check off the items below. If any data review 
elements are missing contact the laboratory for submittal of the omitted data. 

Data Package Item 

Case Narrative 
Cover Page 
Traffic Reports/Chain-of-Custody 
Sample Analysis Data Report Forms 
Standards Data 
QC Summary . 

Blanks ~ummary Report Forms }./ 

Present?: 

Spike Sample Recovery Report Forms 
1 

/ f ,, 
Duplicate Sample Analysis Report Forms Jv,,c) I llA 
Laboratory Control Sample Report Forms ll1_, , J V""i' 

Raw Data ,,..,,-// ~ 
Ion Chromatograph Chromatograms / / V l 
TOC and TOX Instrument Printouts 
Laboratory Bench Sheets / ,, 

Additional Data / . 
Laboratory Sample reparation Logs 
Instrument Ru gs 
Internal L ratory Chain-of-Custory 

olids Analysis Records 
uction Formulae 

Chemist Notebook Pages 

2. HOLDING TIMES 

Were all samples analyzed within holding times? Yes Q_N/A 

Action: If any holding times were exceeded qualify all affected results as estimated (J for detects and 
UJ for nondetects). 

A7-1 014 



3. INmAL CALIBRATIONS 

Were all instruments calibrated daily, each set-up time and 
were the proper number of standards used? 

Are the correlation coefficients ;;::::: 0.995? 

Was a balance check conducted prior to the TDS analysis? 

Was the titrant normality checked? 

@No NIA 

G;)No NIA 

~No NIA 

cE)_No NIA 

ACTION: Qualify all data as unusable (R) if reported from an analysis in which the above criteria 
were not met. 

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Have ICV and CCV been analyzed at the proper frequency? G;;)jlo NIA 

Are ICV and CCV percent recoveries within control? ~ No NIA 

Are there calculation errors? Yes G) NIA 

ACTION: Qualify all affected data in accordance with the validation requirements. 

5. LABO RA TORY BLANKS 

Are target analytes present in the laboratory blanks? Yes 

ACTION: Qualify all associated sample results for any analyte < 5 times the amount in any 
laboratory blank as nondetected (U) and list the affected samples and analytes below. 

6. FIELD BLANKS 

Are target analytes present in the field blanks? Yes No@_ 

ACTION: Qualify all sample results for any analyte <5 times the amount in any valid field blank as 
nondetected (U). 

7. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the acceptance limits? ~No NIA 

ACTION: If the sample concentration exceeds the spike concentration by a factor of 4 or more, and 
spike recoveries are outside the acceptance limits, no qualification is necessary. If spike recovery is 
outside the control limits and the sample results are > CRQL, qualify the data as estimated (J). If the 
spike recovery is < 30% and the sample results are less then the IDL qualify the data as unusable (R). 

A7-2 015 



8. LABORATORY CONTROL SAMPLE 

Are percent recoveries within the acceptance limits? 

Are there calculation errors? 

CE)No NIA 

Yes @_NIA 

ACTION: Qualify the affected results according to the following requirements: 

AQUEOUS LCS - Qualify as estimated (J), all sample results > IDL, for which the LCS %R falls 
within the range 50-79% or > 120%. Qualify as estimated (UJ), all sample results <IDL, for which 
the LCS falls within the range of 50-79 % . Qualify as unusable (R) all sample results, for which the 
LCS %R <50%. 

SOLID LCS - Qualify as estimated (J), all sample results > IDL for which the LCS %R is outside the 
established control limits. Qualify as estimated (UJ), all sample results < IDL for which the LCS %R 
are lower than the established control limits. 

9. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within 
the acceptance limits? Yes No ~ 
ACTION: Note the results of the performance audit samples in the validation narrative. 

10. DUPLICATE SAMPLE ANALYSIS 

Are RPD values within the acceptance limits? NIA 

Action: Qualify the results for all associated samples of the same matrix as estimated (J) if the RPO 
falls outside the acceptance limits. 

11. FIELD DUPLICATE SAMPLES 

Do RPO values exceed the acceptance limits? Yes No G;:? 
ACTION: Note the results of the field duplicate samples in the validation narrative. 

12. FIELD SPLIT SAMPLES 

Do RPO values exceed the acceptance limits? Yes No ~ 
ACTION: Note the results of the field split samples in the validation narrative. 

A7-3 
016 



13. ANAL YTE QUANTIT A TION AND DETECTION LIMITS 

Have results been reported and calculated correctly? 

Are instrument detection limits below the CRDL? 

&No 

62_No 

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R). 

14. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

ACTION: Summarize all the data qualifications and complete the data validation narrative as 
specified in Section 10.0 of the data validation requirements. 

A7-4 

NIA 

NIA 

NIA 

NIA 

017 



961340,~ .. I 930 

Roy F. Weston, Inc. - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

WESTINGHOUSE HANFORD 

DATE RECEIVED: 09/28/93 RFW LOT i :9309L095 

CLIENT ID /ANALYSIS RFW # MTX PREP i COLLECTION EXTR/PREP ANALYSIS 

B094Z9 gp-.()_ 
ALKALINITY 001 w 93LAL059 09/24/93 10/04/93 10/04/93 /0 __;::,.:.,,---
ALKALINITY 001 REP w 93LAL059 09/24/93 10/04/93 10/04/93 {-CHLORIDE BY IC 001 w 93LCC112 09/24/93 09/29/93 09/29/93 
CHLORIDE BY IC 001 REP w 93LCC112 09/24/93 ·09 /29 /93 09/29/93 
CHLORIDE BY IC 001 MS w 93LCC112 09/24/93 09/29/93 09/29/93 
CHLORIDE BY IC 001 MSD w 93LCC112 09/24/93 09/29/93 09/29/93 
FLUORIDE BY IC 001 w 93LFC112 09/24/93 09/29/93 09/29/93 
FLUORIDE BY IC 001 REP w 93LFC112 09/24/93 09/29/93 09/29/93 
FLUORIDE BY IC 001 MS w 93LFC112 09/24/93 09/29/93 09/29/93 
FLUORIDE BY IC 001 MSD w 93LFC112 09/24/93 09/29/93 09/29/93 

:r}t{J NITRITE BY IC 001 w 93L2Cll2 09/24/93 09/29/93 09/29/93 
NITRITE BY IC 001 REP w 93L2Cll2 09/24/93 09/29/93 09/29/93 
NITRITE BY IC 001 MS w 93L2Cll2 09/24/93 09/29/93 09/29/93 
NITRITE BY IC 001 MSD w 93L2Cll2 09/24/93 09/29/93 09/29/93 
TOTAL CYANIDE 001 w 93LC251 09/24/93 10/08/93 10/08/93 1'( 
TOTAL CYANIDE 001 REP w 93LC251 09/24/93 10/08/93 10/08/93 

I TOTAL CYANIDE 001 MS w 93LC251 09/24/93 10/08/93 10/08/93 
TOTAL CYANIDE 001 MSD w 93LC251 09/24/93 10/08/93 10/08/93 

:r/f/J PHOSPHATE BY IC 001 w 93LPC112 09/24/93 09/29/93 09/29/93 ':;,-

PHOSPHATE BY IC 001 REP w 93LPC112 09/24/93 09/29/93 09/29/93 
PHOSPHATE BY IC 001 MS w 93LPC112 09/24/93 09/29/93 09/29/93 
PHOSPHATE BY IC 001 MSD w 93LPCl12 09/24/93 09/29/93 09/29/93 
SULFATE BY IC 001 w 93LSC112 09/24/93 09/29/93 · 09/29/93 
SULFATE BY IC 001 REP w 93LSC112 09/24/93 09/29/93 09/29/93 
SULFATE BY IC 001 MS w 93LSC112 09/24/93 09/29/93 09/29/93 
SULFATE BY IC 001 MSD w 93LSC112 09/24/93 09/29/93 09/29/93 
NITRATE NITRITE 001 w 93LNT185 09/24/93 10/16/93 10/16/93 .?-:2.. 
NITRATE NITRITE 001 REP w 93LNT185 09/24/93 10/16/93 10/16/93 I 
NITRATE NITRITE 001 MS w 93LNTl85 09/24/93 10/16/93 10/16/93 
NITRATE NITRITE 001 MSD w 93LNT185 09/24/93 10/16/93 10/16/93 
SULFATE 001 w 93LS4049 09/24/93 10/11/93 10111193 11--
SULFATE 001 REP w 93LS4049 09/24/93 10/11/93 10/11/93 / 
SULFATE 001 MS w 93LS4049 09/24/93 10/11/93 10/11/93 
SULFATE 001 MSD w 93LS4049 09/24/93 10/11/93 10/11/93 
SUB-OUT TEST FOR SUB 001 w 09/24/93 

pf;-;, ~/;i;Jf OiS 
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Roy F. Weston, Inc. - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

WESTINGHOUSE HANFORD 

DATE RECEIVED: 09/2 8/93 RFW LOT# :9309L095 

CLIENT ID /ANALYSIS RFW # MTX PREP# COLLECTION EXTR/PREP ANALYSIS 

a~_{g_ 
TOTAL DISSOLVED SOLI 001 w 93LSS366 09/24/93 09/30/93 10/01/93 & 
TOTAL DISSOLVED SOLI 001 REP w 93LSS366 09/24/93 09/30/93 10/01/93 I 

LAB QC: ~ ijt';/( 
ALKALINITY MBl w 93LAL059 N/A 10/04/93 10/04/93 
ALKALINITY MBl BS w 93LAL059 N/A 10/04/93 10/04/93 
ALKALINITY MBl BSD w 93LAL059 N/A 10/04/93 10/04/93 
ALKALINITY MB2 w 93LAL059 N/A 10/04/93 10/04/93 
ALKALINITY MB2 BS w 93LAL059 N/A 10/04/93 10/04/93 
ALKALINITY MB2 BSD w 93LAL059 N/A 10/04/93 10/04/93 
CHLORIDE BY IC LCl w 93LCC112 N/A 09/29/93 09/29/93 
CHLORIDE BY IC LCl BS w 93LCC112 N/A 09/29/93 09/29/93 
CHLORIDE BY IC MBl w 93LCC112 N/A 09/29/93 09/29/93 
CHLORIDE BY IC MBl BS w 93LCC112 N/A 09/29/93 09/29/93 
CHLORIDE BY IC MBl BSD w 93LCC112 N/A 09/29/93 09/29/93 
CHLORIDE BY IC MB2 w 93LCC112 N/A 09/29/93 09/29/93 
CHLORIDE BY IC MB2 BS w 93LCC112 N/A 09/29/93 09/29/93 
FLUORIDE BY IC LCl w 93LFC112 N/A 09/29/93 09/29/93 
FLUORIDE BY IC LCl BS w 93LFC112 N/A 09/29/93 09/29/93 
FLUORIDE BY IC MBl w 93LFC112 N/A 09/29/93 09/29/93 
FLUORIDE BY IC MBl BS w 93LFC112 N/A 09/29/93 09/29/93 
FLUORIDE BY IC MBl BSD w 93LFC112 N/A 09/29/93 09/29/93 
FLUORIDE BY IC MB2 w 93LFC112 N/A 09/29/93 09/29/93 
FLUORIDE BY IC MB2 BS w 93LFC112 N/A 09/29/93 · 09/29/93 
NITRITE BY IC LCl w 93L2Cll2 N/A 09/29/93 09/29/93 
NITRITE BY IC LCl BS w 93L2Cll2 N/A 09/29/93 09/29/93 
NITRITE BY IC MBl w 93L2Cl12 N/A 09/29/93 09/29/93 
NITRITE BY IC MBl BS w 93L2Cll2 N/A 09/29/93 09/29/93 
NITRITE BY IC MBl BSD w 93L2Cll2 N/A 09/29/93 09/29/93 
NITRITE BY IC MB2 w 93L2Cll2 N/A 09/29/93 09/29/93 
NITRITE BY IC MB2 BS w 93L2Cll2 N/A 09/29/93 09/29/93 
TOTAL CYANIDE LCl L w 93LC251 N/A · 10/08/93 10/08/93 
TOTAL CYANIDE LC2 L w 93LC251 N/A 10/08/93 10/08/93 
TOTAL CYANIDE MBl w 93LC251 N/A 10/08/93 10/08/93 
PHOSPHATE BY IC LCl w 93LPC112 N/A 09/29/93 09/29/93 
PHOSPHATE BY IC LCl BS w 93LPC112 N/A 09/29/93 09/29/93 
PHOSPHATE BY IC MBl w 93LPC112 N/A 09/29/93 09/29/93 
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