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INTF~"UCTION

This data package contains the results obtained by Pacific Northwest
Laboratory (PNL) staff in the characterization of samples for the 200-BP-1
Sif  Invest’ ition Analytical Chemistry Support Project. The samp ; were
submitted for analysis by Westinghouse Hanford Company (WHC) under the
Technical P1 ject Plan (TPP) 16772 and the Quality Assurance Project Plan
(QAF ’) ALO-001. The samples are water samples collected in support of Task
7. Tt analytical procedures required for analysis were ¢ “ined in the Test
Instructions (TI) prepared by the PNL 200-BP-1 Project Management Office in
accordance w 1 the TPP and the QAPjP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of
Custody (COC) and Sample Analysis Request Forms. The samples were delivered
at refrigerated temperature to the 300 Area, 325 Building 200-BP-1 Sample
Custodian.

The requested analyses for these si 1les were cyanide, free cyanide and
fer cyanide. A "ferrocyanide" result is not obtained nor calculati since
the amount of the complex cyanide being ferrocyanide is indeterminate. A
complex cyanide result is determined by the difference of the total cyanide
and the free cyanide results. The quality control (QC) requirements for each

ple are defined in the test instructions for ich sample. The QC |
requirements outlined in the procedures and requested in the ! C SOW were
followed. Sample duplicates, method blanks, matrix spikes and Taboratory
control standards were analyzed. Al1 QC data that exist are included in this
Data Package/Report. '

The data in this package are reported in separate tal 2s (Tables 2
through 4) for each analyte or method. Three appendices are provided; one for
Test Instruction, one for Chain of Custody, Sample Analysis Re est Forms and
Sam; 2 Receipt Forms and one that contains the primary inorganic analytical
data.



CERTIFICATION STATEMENT

I certify that this data package is in compliance wi- - e terms ar
conditions of the TPP 16772 and QAPjP ALO-001 for completeness. Release of
the " ta contained in this hard copy data package and in ¢ e omputer-readable
data submitted on floppy diskette has been authorized by the Project | e
or e Project Manager’s designee, as verified by the following s’ ature.
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TABLE 1: 200-BP-1 Sample Numbers

" Sample Number PNL ALO Sample Number Sample Type
BO1R19 92-03689 Water
BO1QY8 92-03690 Water
B01QZ5 92-03691 Water
BO1RO1 92-03692 Water



YANIDE ANALYSIS R TS

Total cyanide analysis was perfor 2d in room 419 of building 325 in the
Hanford Site 300 area. This data package includes cyanide results for four
water samples. Cyanide results are presented by colorimetric analysis run
batch. Data results are summarized in Table 2.

Total cyanide concentrations for samples 92-03689, 92-03690, 92-03691 and
92-03692 were 9.4, 74.1, 16.2 and 18.1 ug/1, respectively. Duj icate | D for
samples 92-03689 and 92-03692 were 12.5% and 3.8%, respectively.

The 12 t hold time specified for cyanide analysis under the Cl
protocol v ; met for all samples in this data package.

Spike s, le cyanide recovery was 103% with a standard 2aviation of 3%.

Recovery of cyanide for the laboratory control/initial calibration
verification standard (ICV-6) was 103% with a standard deviation of 1%.
Re« very value for ICV-6 (LCS-0789, prepared by ICF Corporation) is base on
the spiking of 2 m1 of stock standard ICV-6 to 500 ml1 of deionized water and
recovery back calculated to the original ICV-6 cyanide concentration.

Cyanide found in blanks analyzed for analysis groups within the data
package were below the IDL.

Instrument detection limit for the colorimetric cyanide analysis
procedure is 2 ug/L using the EPA approved procedure for determining IDL.

Accuracy and p :ision of the colorimetric cyanide analysis can be
inferred from cumulative recovery data for the distilled cyanide laboratory
control standard (ICV-6). Average recovery of ICV-6, for 1 : period of 10-91
to 2-92, was 103% with a standard deviation of 7%.



TABLE 2: TOTAL CYANIDE ANALYSIS DATA FOR TASK 7

SDG #14
WATER SAMPLES
Sample Sample Blank Spike Sample+ sample S e+ sample
61 dup. G2 65 added spike G3 G4 (ICV) s eG3 G4 (ICV) Flags
Sample ID# PNL Log# (Mg/L) ¢ {lig/L) C  %RPD  (Mg/L) C {Lig) (/L) (mg/L) recovery(%) recovery(%) Q
BO1R19 92-03689 9.4 B 10.6 B 12.5 2 U 49.25 215.8 9.7 105 104
B01QY8 92-03690 74.2
B01Qz5 92-03691 16.2 B 16.9 B 3.8 2 U 49.25 212.7 9.6 100 102
BO1RO1 92-03692 18.1 B
Mean 103 103
Std. Dev. 3 1
Footnotes

Concentration of stock ICV-6=9.4 mg/L (18.8 lig of cyanide is added to each distillatlon flask and recovered fn 250 mL of NaOH).
Contract required detection limit for water = 10 fig/L.

Used 250 mL of sample per distillation due to limited sample size of 1.5L of total sample. ([Except Blank G5]

Instrument detection limit is 2 Lig/1 based on the EPA CLP method.

Duplicate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below 5X CRDL

WA -

Footnote#

. 1,2,3,4,5

(ALL)




FREE CYANT NALYS

The 1iquid sample s sample delivery group were analyzed using
procedure PNL-ALO-271, ;las derived from Dionex Application Update 107.
The sample preparation and analysis were performed in the 325 buiding in the
300 area.

Each sample is presented on a separate line with samp’ , sample
duplicate, matrix spike, duplicate matrix spike and control standard
information in Table 3.

The reli ive percent difference values for samples analyzed in 1 icate,
spike recoveries for spiked samples and control standard recoveries are also
reported. For soil samples, all analyte values, spike levels, and recoveries
are based on dry weights. The control standard is the spiked blank. CLP
flags( C ) and Quality control flags ( Q ) are also appended, where
api opriate. The CRl and IDL values are 10 ug/L, & 5 ug, respectively.
Values are reported in ug/L for liquids.

H¢ 1 Times

The hold time, analysis within 12 days following receipt, wi mis: | by 2
days. No significant effect on data quality is expected.

Accuracy --1 Precision in results

The accuracy of reported values between 20-80% of the calibration maxim
is estimated to be +10%, unless otherwise noted in the Problems section of
this report. The accuracy decreases and errors increase for lower analyte
levels and may be 100% at the instrument detection limit.

Quality Contrc

The criterion for the acceptance of data, that the spike blank value has
been quantitated within +20%, has been met. As this blank was made up in new
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el int (prepared 2/4/92) and a. matrix related bias has " :en observed, further
discussion of this phenomenon is included in the sections on spike recoveries
and un 'r the Probl( s section.

A dup icate set of analyses, performed on 92-3690/B01QY8, was recovered
within the appropriate CLP window. No analyte was found in this sample.
However, the two spike recoveries in another water sample, though low,
indicate high precision with almost 0% RPD.

The matrix spike and duplicate matrix spike recoveries, for sample
92-03691/B01QZ5 were not within +25%. wever, it appears that acceptable
recoveries (100+25 %) are possible if corrections are made for the lack f
matrix 1 .ching between the sample spikes and the eluant used for standard
preparation.

Specifically, if the area defined by the positive y-intercept were added
to the areas found for the spiked samj 2s, the recoveries for both the MS and
DMS runs would be considered satisfactory. Alternately, the recoveries are
acceptable if the y-intercept area is subtracted from all points in the
ci ibration curve and the sample spike peak areas re-quantitated using this
new c: ibratic curve.

Prot s

Fresh eluant was prepared for these runs and old (prepared 12/91) eluant
was used for preparing the calibration standards and for the ext: :tions of
sol 1 samples. Based on the evidence available, it‘appears tl t the
quantitation of free CN is sensitive to matrix matching w h the eluant. It
appears that it is especially important that calibration : andards 2 prepared
in a matrix which is identical to the eluant in use on a particular day.

Upon evaluation of the calibration data it is suggested that the
+y-intercept is a reasonable indicator of the lack of matrix matching of the
old versus the new eluant. The cause of this aging ef :t is not understood



at this time and further evaluation of the merits of correcting peak areas of
unmatched samples containing CN by adding this term is not possible.

Such a correction should be applied only when CN is found in unmatched
samples and the quantitation appears to be suspect. For the case of the
sample in this SDG, no chromatographic evidence of CN was observed and
tl -efore no such correction would be required. Recent : udies indicate that
though quantitation may be affected by matrix effects, the method will clearly
i1 icate the presence of CN at a 5 ug/L level in deionized water or in the
eluant. The ¢« »le 92-03690/B01QY8 can be considered to contain less than 5
ug/L ..ee CN.

A chemical component, derived from the aging of ethylenediamine, which
e .es at the CN retention time is probably responsible for our observations.
This may be an addition product of ethylenediamine with C02 or an
ethylenediamine polymerization product. Other investigative techniques will
be used to identify this compound. T/ results will be reported to the client
by the ALO project office as it becomes available.
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TABLE 3: FREE CYANIDE ANALYSIS TASK 7
SDG # 14 TASK 7

-------- %X Recovery --------
--J§-=  =mmmee- o B J6----- --J3-- --06-- --J4--
Sample Sample Matrix Sample+ Spike Control Standard Dup. + Spike [ .+ Control
J1 dup. J2 Blank Spike Added Std. Added Spike Added Spike Spix Std.
Sample ID# PNL Logf (ug/L) ¢ {ug/L) C %RPD (ug/t) C (ug/L) {ug/L)  (ug/L) {ug/L) (ug/ {ug/L) Rec. Rec. Rec. Flags
Bo1Qys 92-03690 5 u 5 u 5 u. 46 50 92 H,N
B01Qz5 92-3691 5 U 32 50 32 50 64(a) 64(a) H,N

CLP FLAGS

U = Analyzed but not detected {less than IDL)
N = Spiked sample recovery not within control limits
H = Holdtime not met

CRDL = 10 ug/L
Estimated IDL = 5 ug/L

NOTE
(a) See the run narrative for additional information on spike recovery calculations.



COMPLEX CYANIDE ANALYSIS RESULTS

The compiex cyanide results are calculated from the difference in the
total cyanide results and the free cyanide results. A "ferrocyanide" result
is not obtained nor calculated since the amount of the complex cyanide being
ferrocyanide is indeterminant.

Samples are analyzed for free cyanide based on first determining that the
total cyanide result is greater than 20 ug/L. Samples bi ow 20 ug/L t. al
cyanide are typically not analyzed for ..ee cyanide to save on analysis cost.
Attemptin to perform free cyanide analysis near the Contract Required
Detection Limit of total cyanide is not meaningful.

The free cyanide results for the samples were determin¢ to be below the
instr ent detection level, therefore treated as zero when calculating the
cc ilex cyanide results. The total cyanide concentration is considered to be
compiex cya de.
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TABLE 4: COMPLEX CYANIDE DETERMINATION

See Table 2 for complex cyanide results, as total cyanide results equal
complex cyanide results when free cyanide results is equal to zero.
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