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Numatec Internal
Hanford Corporation Memo
From: Process Chemistry 8C510-97-010
Phone: 373-4995 T6-07

Date: May 13, 1997

Subject: 105-N BASIN VISCOSITY RESULT

To: G. L. Miller T6-0 NAY].SW
RECEIVED
cc: D. L. Hertingy .-, T6-0 Data
J. R, Jev tN) ’? T6-0/ & Log In
A. D. Rice | T6-06 N
JFO File/LB L 00 r g L

This letter summarizes the viscosity measurements recently performed on
settled sediment from 105-N Basin samples S97N000013 and S97N000014. The
viscosity of sample S97N000006 was not measured because the sample primarily
consisted of pebbles and other objects which exceeded the gap size for the
viscometer. Laboratory Technology Procedure LT-519-115 (Revision B-0) was
followed for all of the viscosity analyses.

The sediment in samples S97N000013 and S97N0000014 had not been disturbed
for two weeks prior to the analyses on May 5, 1997. The viscosities were
measured with shear rates increasing from 0 s™' to 300 s”' and decreasing
from 300 s*' to 0 s’'. At the viscosities observed in these samples, the
lower shear rate limit for the ME-45 sensor system is approximately 20 s
Measurements with shear rates below 20 s'' should be considered highly
questionable. The viscosity analyses were performed at ambient temperature
(approximately 24°C).

Sampie S97N000014 contained a number of metal shavings, the majority of
which were removed prior to the analysis. The objects ranged in size from
se' -al millimeters to two centimeters. A few metal shavings were
discovered in the cup during cleanup after the run. The metal pieces
probably caused a large degree of the variability observed in the results.
One or two metal shavings were also discovered in the sample cup during
cleanup of the sample S97N000013 run.

The attachment contains viscosity curves (viscosity vs. shear rate and shear
stress vs. shear rate) and raw data for the sample runs. Both samples
appear to be somewhat thixotropic with the increasing shear rate curve
having greater viscosities than the decreasing curve.

Hanford Operations and Engineenng Contractor for the US Department of Energy



G. L. Miller 8C510-97-010
Page 2
May 13, 1997

A1l information associated with this testing was recorded in the controlled
laboratory notebooks HNF-N-22-1 and WHC-N-1272-1. If you have any questions
on this letter, feel free to call me at 373-4955,

/4

J. F. 0'Rourke
Process Chemistry
Numatec Hanford Corporation

Attachments (2)
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Numatec Internal

Hanford Corporation Memo
From: Process Chemistry 8C510-97-007
Phone: 373-4995 T6-07

Date: April 22, 1997

Subject: 105-N BASIN PHYSICAL TESTING RESULTS (Revision 1)

To: G. L. Miller 76-06
cc: D. L. Hertin 16-07
J. R, Jewett  \ 16-07
A. . Rice ‘ T6-06
JFO File/LB (
Reference: Internal Memo, J. F. O'Rourke to G. L. Miller, "Test Plan for

Processing Sediment Samples from 105-N Basin", dated
March 12, 1997.

This letter has been revised to include the correct notebook number for the
105-N Basin sample preparation.

This letter reports the results of the physical testing conducted by Process
Chemistry on sediment samples collected from the 105-N Basin. All
information associated with this testing was recorded in laboratory
notebooks HNF-N-22-1 and RHO-RE-NB-208.

The settled and centrifuged solids densities from sampies S97N000001,
S37N000002, and S97N0O00005 are presented in Attachment 1. The settled and
centrifuged solids measurements were made as directed in the reference. The
settled solids densities were measured after the samples were allowed to sit
overnight. The cones were then centrifuged for greater than an hour and the
centrifuged solids densities were measured. The settied and centrifuged
solids measurements were completed on March 25, 1997.

The results of the particle size analyses on samples S97N000006, S97N000O13,
and S97N000014 are presented in Attachment I1. Most of the particles in the
three samples were less than 10 sum in diameter. The particulate mass was
spread over diameter ranges up to 150 um. The sediment samples also likely
contain particles with diameters less than 0.5 um and greater than 150 um,
which would not be detected by this instrument.

7

J. F. O'Rourke, Advanced Engincer
Process Chemistry
Numatec Hanford Corporation

Attachments (2)

Hanford Operations and Engineermg Contractor for e US Depannment of Energy
























SALLATLT CIS1 N RSION 4.3 (WH™ PROCESS CHEM

. LABS)
NUM&e= TS RIBUTION TABLE ( RANGES )

SAMPLE NAME : S97N000013 105—Nw‘3‘\‘?&°~0\\‘,\¢\.

FILE NAME  : s97nl3
DATE : 18/04/1997 | ACQ. RANGE : 0.5-150 - | COUNTS : 478393
TIME : 09:34 | ACQ. MODE : SAMPLE | S.N.F. : 0.50
CONFIG. : 1 (0.7 S1) | ACQ. 7 4E : 6785 SEC | S.D.U. : 3961
CELL TYPE : MAGNETIC (3)| SAMPLE SIZE : 5 (ABORTED) | ~)INCENTR.: S.7E+05 #/1
SAMPLE TYPE : REGULAR | RE-. CONF. : None | SOLIDS : 2.¢ -03 %
NGE (microns) LOCAL (%) UND! (%)-CUMULATIVE-OVFR($%)
0. - 1.0 58.49 58.49 4 .51
1.0 - 2.0 27.54 86.03 13.97
2.0 - 3.0 5.12 91.16 ' 8.84
3.0 - 4.0 3.5A 94.72 5.28
4.0 - 5.0 2.1 96.91 3.09
5.0 - 6.0 1.01 97.91 2.09
.0 - 7.0 0.69 98.60 1.40
7.0 - 8.0 0.32 98.91 1.09
8.0 - 9.0 0.23 99.15 0.¢
9.0 - 10.0 0.16 99.31 0.69
10.0 - 20.0 0.57 99.88 0.12
20.0 - 30.0 0.07 99.95 0.05
30.0 - 40.0 0.02 99.97 0.03
40.0 - 50.0 0.02 99.99 0.01
50.0 - 60.0 0.01 99.99 0.01
60.0 - 70.0 0.00 100.00 0.00
70.0 - 80.0 0.00 100.00 0.00
80.0 - 90.0 0.00 100.00 0.00
90.0 - 100.0 0.00 100.00 0.00
100.0 - 150.0 0.00 100.00 0.00











































HNF-SD-\ -DP-240, Rev. O

'\ ime ercent of Centrifuged Solids
Analytical data 1 - this analysis were extracted from the_determination of
solids :nsity. A formalized procedure number is not ayallab]e, however the
test plan from which the results were generated is provided as Attachment 1.

Volume percent of centrifuged solids is calculated as follows:
Xsolids = (milliliters of centrifuged solids + milliliters of settled solids) x 100.

Procedural Anomalies/Difficulties: none noted

Requi' | RCRA Proceduy not specified

Procedure Used: Test Plan (see Attachment 1)
Required Precision: not specified

Met Precision Requiremen n/a

Required Sp 2 Accuracy: 'a

Met Accuracy Requirement?: n/a

Target Practical Quant Limit (PQL): not specified

Samples Not Meeting Target PQL: n/a

ximum Sample Hc¢ 1ing Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blanks Contaminated?: n/a

Settled and Centrifuged Density

The method of analysis was given in Attachment 1, a test plan, thus a
formalized procedure number is not available.
Procedural Anomalies/Difficulties: none noted

Required RCRA Procedure: not specified
Procedure Used: Test Plan
Require Precision: +30 RPD

Met Precision Requirement?: yes

Required Spike Accuracy: n/a

Met Accuracy Requirement?: n/a

Target Practical Quant Limit (PQL): not specified
Samples Not Meeting Target PQL: n/a

Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blanks Contaminated?: n/a

Total Dissoly | Solids (Gravimett

I
S

Proce 1ral Anomalies/Difficulties:
This procedure is applicable to samples that have a minimum residue of
0.0025 grams. None of these samples met this minimum. Because
insufficient sample is available to increase the aliquot, but if
available would exceed ALARA 1limits, the detection limit is elevated
above the normal level.



HNF-SD~\ -DP-240, Rev. O

Total Dissolved ¢ ids ( ‘avimetric) continued

Required I._..1A Procedure: not specified
Procedure Used: LA-510-115, Rev. B-0
Required Precision: not specified

Met Precision Requirement?: n/a

Required Spike Accuracy: 'a

Met Accuracy Requirement?: n/a

Target Practical Quant Li t (PQL): not specified
Samples Not Meeting Target PQL: n/a

Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: n/a

pH (Elec ‘ometric)

Procedural Anomalies/Difficulties: none noted

Required CRA Procedure: not specified
Procedure Used: LA-212-106, Rev. B-0
Require Precision: +30 RPD

Met Precision Requirement?: yes

Required Spike Accuracy: n/a

Met Accuracy Requirement?: n/a

Target Practical Quant Limit (PQL): 0.1 pH unit

Samples Not Meeting Target PQL: none

aximum Sample Holding Time (RCRA): immediate field analysis
Samples Exceeding Max Holding T :: BOJY49, BOJYS50, BOJY5]

Blank Contaminated?: n/a
Hydroxi« mai - (Titrametric), also known as Caustic Demand

Procedural Anomalies/Difficulties: none noted
Required RCRA Procedure: not specified
Procedure Use LA-211-104, Rev. A-1
Required Precision: +30 RPD
Met Precision Requirement?: yes
Required Spike Accuracy: n/a

't Accuracy Requirement?: n/a
larget Practical Quant imit (PQL): not specified
Samples Not Meeting Target PQL: n/a

Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no

( nide (Distillation, Colorimetric)
Procedural Anomalies/Difficulties: none noted

Required RCRA Procedure: not specified
Procedure Used: LA-695-102, Rev. G-0

10




HNF-SD-b -DP-240, Rev. 0

( wnide Distillation, Colorimetric) continued

Required Precision: +30 RPD

Met Precision | juirement?: RPD not calculat 2
Required Spike Accuracy: 75 - 125 %Recovery
Met Accuracy Requirement?: yes

Target Practical Quant Limit (PQL): 5 ug/g

Samples Not Meeting Target PQL: none

Maximum Sample Holding Time (RCRA): 14 days

Samples Exceeding Max Holding Time: BOJY49, BOJY50, BOJY51
Blank Contamini :d?: no

Total Inorganic Carbon (Acid/Coulometric)

‘ocedural Anomali :/Difficulties: none noted

Required RCRA Procedure: SW-846, 9060 modified
Procedure Used: LA-342-100, Rev. E-O
Required Precision: +30 RPD

Met Precision Requirement?: yes

Required Sp- : Accuracy: 75 - 125 %Recovery
Met Accuracy Requirement?: yes

Target Practical Quant Limit (PQL): 50 ug/g

Samples Not Meeting Target PQL: none

Maximum Samp 2 Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no

Total Organic Carbon (Combustion/Coulometric)
The combustion procedure (specified in Reference 2) for TOC has been

discontinued and replaced with a persulfate oxidation procedure.
Procedural Anomalies/Difficulties: none noted

Required RCRA Proc¢ iure: not specified

Procedure Used: LA-342-100, Rev. E-0, Persulfate Oxidation
Required Precision: +30 RPD

Met Precision Requirement?: yes

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: yes

Tar :t Practical Quant Limit (PQL): 50 ug/g

Samples Not Meeting Target PQL: none

Maximum Sample Holding Time (RCRA): 28 days
Samples Exceeding Max Holding Time: BOJY49, BOJYS0, BOJYSI

Blank Contaminated?: no
Bromic t Ion Chromatography
Procedural Anomalies/Difficulties: none noted

Required Procedure: SW-846, 91
Procedure Use LA-533-105, Rev. D-1, equivalent to 91 3

11







HNF-SD-Wl )P-240, Rev. O

Nitrate by Ion CI matography continued

Met Precision Requirement?: RPD not calculable
Required Spike Accuracy: 75 - 125 %Recovery
Met Accur .y Requirement?: yes

Target Practical Quant Limit (PQL): 50 ug/ml

Samples Not Meeting Target PQL: none

Maximum Sample Holding Time (RCRA): 48 hours

Samples Exceeding Max Holding Time: BOJY49, BOJY50, BOJY51
Blank Contaminated?: no

trite by Ion Chromatography

Procedural Anomalies/Difficulties: none noted

Required RCRA ‘oc( 1re: St 346, 9056

Procedui Usea: LA-533-105, Rev. D-1, equivalent to 9056
Required Precision: +30 RPD

Met Precision Requirement?: yes

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: RPD not calculable

Target Practical Quant Limit (PQL): 50 ug/mi

Samples Not Meeting Target PQL: none

Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding x Holding Time: n/a
Blank Contaminated?: no

Phosphate by Ion Chromatography

Procedural Anomalies/Difficulties: none noted

2quired RCRA Procedure: SW-846, 9056
Procedure Used: LA-533-105, Rev. D-1, equivalent to 9056
Required Precision: +30 RPD
Met Precision Requirement?: RPD not calculable
Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: yes

Target Practical Quant Limit (PQL): 100 ug/ml
Samples Not Meeting Target PQL: none

Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a

Blank Contaminated?: no

Sulfate by Ion Cl matogri 1y
Procedural Anomalies/Difficulties:

The chemist noted that there were matrix interference problems as
evidenced by the aberrant spike recovery.

I |uired RCRA Procedure: SW-846, 9056
Procedure Used: LA-533-105, Rev. D-1, equivalent to 9056
Required Precision: +30 RPD

13
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HNF-SD-WM-DP-240, Rev. O

Sulfate by Ion 1romatography continued
Met Precision Requirement?: yes
Required Spike Accuracy: 75 - 11 %Recovery
Met Accuracy Requirement?: no
Target Practical Quant Limit QL): 50 ug/ml
Samples Not Meeting Target PQL: none
Maximum Sample Holding Time (RCRA): 28 days
Samples Exceeding Max Holding Time: BC '49, BOJY!
Blai Contaminated?: no

Uranium by Laser Induced Kinetic | )sphorescen

Procedural Anomalies/Difficull 2s: none nt :d

Required RCRA Procedure: none )ecified
Procedure Used: LA-925-009, Rev. A-1
Required Precision: 30 RPD

Met Precision Requirement?: yes

Required Spike Accuracy: n/a

Met Accuracy Requirement?: n/a

Target Practical Quant Limit (PQL): 1 ug/g

Samples Not ‘:eting Target PQL: none

Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
Blank Contaminated?: no

Mercury by Cold Vapor Atomic Absorption Spectrometry

Procedural Anomalies/Difficulties:
The solid (LCS) standard recovery was 129% (exceeded 1 e LCS upper
control limit), however the recovery for all other LCS was

acceptable.
Required RCRA Procedure: SW-846, 7471
Procedure Used: LA-325-104, Rev. D-0, equivalent to 7471
Reauired Precision: +30 RPD
Me Precision Requirement?: yes
Required Spike Accuracy: 75 - 125 %Recovery
Met Accuracy Requirement?: yes
Target Practical Quant Limit (PQL): 2 ug/g
Samples Not Meeting Target PQL: none

Maximum Sample Holding Time (RCRA): 28 days
Samples Exceeding Max Hc 1ing Time: BOJY49, BOJYSO
Blank Contaminated?: no

14
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HNF-SD-WM-DP-240, Rev. O
Aluminum r Inductively Coupled Plasma/Atomic Emission §; :troscopy

Procedural Anomal :s/Difficulties:
Recovery of the post-digestion spike was acceptable, however
recovery of the pre-digestion spike was poor, indicating a
difficulty with some phase of the digestion. This occurrence may
be 1Timited o the pre-digestion spike only, or it may |
indicative of matrix interferences in each of the samples.

Require RCRA Pr( edure: SW-846, 6010A
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6( )
Required Precisii : +30 RPD
Met Precision Rei irement?: yes
Required Spike Accuracy: 75 - 125 %Recovery
Met Accuracy Requirement?: no
| Target Practical iant it (PQL): 100 ng/g
Samples Not Meeting Target PQL: none

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Antimony by Inductively Coupled |asma/Atomic Emission Speci{ oscopy

Procedural Anomalies/Difficulties:
Recovery of the post-digestion spike was acceptable, however
recovery of the pre-digestion spike was poor, indicating a
difficulty with some phase of the digestion. This occurrence may
be 1imited to the pre-digestion spike only, or it may be
indicative of matrix interfer( ces in each of the samples.

Required RCRA Pr :edure: SW-846, 6010A

Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010
Required Precision: +30 RPD

Met Precision Requirement?: RPD not calculable

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Rec rement?: no

Target Practical Quant Limit (PQL): 100 ug/g

Samples Not ‘el 1g Target PQL: none

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

15



HNF-SD-WM-DP-240, Rev.
Arsenic by Inc :tively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomalies/Difficulties;:

Recovery of - : post-digestion spike was accep?ab]e, however
recovery of the pre-c :stion spike was poor, indicating a
difficulty with some pnase of the digestion. is occurrence may

be limited to the pre-digestion spike only, or it may be

ir .cative of matrix interferences in each of the samples. The
chemist noted that the detection 1imit was greater than the target
PQL and stated that the graphite furnace procedure would have
given lower detection limits.

Required RCRA Procedure: SW-846, 6010A

Procedure | |: LA-505-161, Rev. C-1, equivalent to 6010
Required P\ ision: +30 RPD

Met Precision Requirement?: RPD not calculable

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: no

Target Practical Quant Limit (PQL): 50 ug/g

Samples Not Meeting Target QL: BOJY49, BOJYS]

Maximum Samp 2 Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Barium by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Ant ilies/Difficulties:
Recovery of the post-digestion spike was acceptable, however
recovery of the pre-digestion spike was poor, indicating a
difficulty with some phase of the digestion. This occurrence may
be limited to the pre-digestion spike only, or it may be
indicative of matrix interferences in each of the samples.

Required RCRA Procedure: SW-846, 6010A
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010
Required Precision: +30 RPD

Met Precision Requirement?: yes

Required Spike Accuracy: 75 - 125 %Recovery
Met Accuracy Requii ent?: no

Target Practical Quant Limit (PQL): 500 ug/g

Samples Not Meeting Target PQL: none

Maximum Sample Holding Time (RCRA): 6 months

Samples Exceed” j 1ix Holding Time: none

Blank Contaminated?: no

16




HNI  iD-WM-DP-240, Rev. O

Beryllium by Inductively Coupled Plasma/A!l 1ic ssion Spectroscopy

Procedural Anomalies/Difficulties:

Recovery of the both the post-digestion and pre—digestioq spikes
was acceptable, however recovery of the pre-digestion spikes for
ot -+ ICP analvtes was poor, indic ing a difficulty with some
phase of the igestion. This occurrence may be limited to the
pre-digestion spike only, or it may be indicative of matrix
interferences in each of the samples.

Required RCRA Procedure: SW-846, 6010A

Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010
Required Precision: 130 RPD

Met Precision Requirement?: RPD not calculable

Required Spike Accuracy: 75 - 125 %Ri very

Met Accuracy Requirement?: yes

Target Practical Quant Limit (PQL): 50 ug/g

Samples ot Meeting Target PQL: none

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding 1x Holding Time: none
Blank Contaminated?: no

Cadmium by Inductively Coupled Plasma, :omic Emission Spectrosci /

Procedural Anomalies/Difficulties:

Recovery of the both the post-digestion and pre-digestion spikes
was acceptable, however recovery of the pre-digestion spikes for
other ICP analytes was poor, indicating a difficulty with some
phase of the digestion. This occurrence may be limited to the
pre-digestion spike only, or it may be indicative of matrix
interferences in each of the s. )les.

Require RCRA Procedure: SW-846, 6010A
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010
Required Precision: +30 RPD
't Precision Requirement?: yes
Required Spike Accuracy: 75 - 125 %Recovery
Met Accuracy Requirement?: yes
Target Practical Quant Limit (PQL): 10 ug/q
Samples Not Meeting Target PQL: none

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

17




HNF-SD-WM-DP-240, Rev. 0

Chromium by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomalies/Difficulties:

Recovery of the both the post-digestion and pre-digestion spikes
was acceptable, however reco' -y of the pre-digestion spikes for
othe ICP analytes was poor, indicating a difficulty wit so
phase of the digestion. This occurrence may be limited to the
pre-dige: ic spike only, or it may be indicative of matrix
interferences in each of the samples.

Required RCRA Procedure: SW-846, 6010A

Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010
Required Precision: +30 RPD

Met Precision Requirement?: yes

Required Spike Accuracy: 75 - 125 %Recovery

Mc  Accuracy Requirement?: yes

Target Practical Quant Limit (PQL): 50 ug/g
Samples Not Meeting 1 -get PQL: none
Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no

Iron by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomalies/Difficulties:

Recovery of the post-digestion spike was acceptable, however
recovery of the pre-d” :stion spike was exceptionally poor,
indicating a difficulty with some phase of the digestion. This
occurrence may be limited to the pre-digestion spike only, but is
Tikely due at least in part to matrix interference in the samples.

Required RCRA Procedure: SW-846, 6010A

Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010
Required Precision: +30 RPD

Met Precision Requirement?: yes

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: no
Target Practical Quant Limit (PQL): 100 ug/g
Samples Not Meeting Target PQL: none
Maximum Sample Holding Time (RCRA): 6 months
Samples Exceeding Max Holding Time: none
Blank Contaminated?: no
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HNF-SD-WM-DP-240, Rev. 0
Silver by Inductively Coupled Plasma/Atomic Emission Spectroscopy

Procedural Anomalies/Difficulties:
Recovery of the post-digestion spike was acceptable, however
recovery of the pre-digestion spike was poor, indicating a
difficulty with some phase of the digestion. This occurrence may
be 1 ted to the pre-digestion spike only, or it may be
indicative of matrix interferences in each of the samples.

Required RCRA Proce ire: SW-846, 6010A

Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010
Required Precision: +30 RPD

Met Precision Requirement: RPD not calculable

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Requirement?: no

Target Practical Quant Limit (PQL): 50 ug/g

Samples Not Meeting Target PQL: none
ximum Sample Holding Time (RCRA): 6 months

Samples Exceeding Max Holding Time: none
lank Contaminated?: no

Sodium by It "ic .vely Coupled lasma/Atomic Emission Spectroscopy

Procedural Anomalies/Difficulties:
Recovery of the post-digestion sp = was acceptable, however
recovi ¢ of the pre-digestion spike was poor, indicating a
difficulty with some phase of the digestion. This occurrence may
be limited to the pre-digestion spike only, or it may be
indicative of matrix interferences in each of the samples.

Required Procedure: SW-846, 6010A

Procedure Used: LA-505-161, Rev. C-1, eqt salent to 6010
Required Precision: +30 RPD

Met Precision Requirement: yes

Required Spike Accuracy: 75 - 125 %Recovery

Met Accuracy Re iirement?: no

Target Practica: Quant Limit (PQL): 500 ug/g

Samples Not Meeting Target PQL: none

Maximum Sample Holding Time (RCRA): 6 months
Samples Exceedii Max Holding Time: none
Blank Contaminated?: no
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-DP-240, Rev. 0

Americium-241 by Chemical Separ: .on/Alpha Energy Analysis, continued

Samples )t Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:

Blank Contaminated?:

Plutonium-239/240 by Chemical

Procedural Anomalies/Difficulties:

Required RCRA Procedure:
Procedure Used:

Required Precision:

Met recision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:

Target Practical Quant Limit (PQL):
Samples N¢ Meeting Target PQL:

Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:

Blank Contan 1ated?:

none
not specified
n/a
no

Separation/Alpha Energy Analysis

none noted
none specified
LA-953-104, Rev. B-0
+30 RPD

yes

n/a

n/a

0.02 uCi/g
none

not specified
n/a

no

Plutonium-238 by Chemical Separatic 'Alpha Energy Analysis

Procedural Anomalies/Difficulties:

Required RCRA Procedure:
Procedure Used:

Re tired P' :ision:

Met Precision Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:

Target Practical Quant Limit (PQL):
Samples ot Meeting Target PQL:

Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:

Blank Contaminated?:

Amer' um-241 by ( ma Energy

Procedural Anomalies/Difficulties:

Required RCRA Procedure:
Procedure Used:
Required Precision:
Met Precision Requirement?:
Required Spike Accuracy:

't Accuracy Requirement?:

Target Practical Quant Limit (PQL):

Samples Not Meeting Target

Maximum Sample Holding Time (RéRA):

none noted
none specified
LA-953-104, Rev. B-0
+30 RPD

yes

n/a

n/a

0.02 uCi/g
none

not spec fied
n/a

no

Analysis

none noted

none specified
LA-548-121, Rev. E-0
+30 RPD

yes

n/a

n/a

0.05 uCi/g

none

not specified
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Americium-241 by Gamma Energy Analysis continued
Samples Exceeding Max Holding Time: n/a

Blank Contaminated?:

no

Cesium-134 by Gamma Energy Analysis

Procedural Anomalies/Difficulties:
Required RCRA Procedure:
Procedure Used:

none noted
none specified
LA-548-121, Rev. E-0

Required Precision: +30 RPD
Met Precision Requirement?: RPD not calculable
Required Spike Accuracy: n/a
Met Accuracy Requirement?: n/a
Target Practical Quant Limit (PQL): 0.05 uCi/g
S. ples Not Meeting Target PQL: none
Maximum Sample Holding Time (RCRA): not specified
Samples Exceeding Max Holding Time: n/a
la ¢ Contaminated?: no

Cesium-137 by Gamma Energy Analysis

Proceduri Anomalies/Difficulties:

For sample B0JY51 the chemist noted, "The blank shows elevated

levels of *'Cs.”

However, because it is an order of magnitude

less than the sample activity, which is near the detection ]imjt,
it does not appear that sample contamination during the analysis

was a significant factor.
Required RCRA Procedure:

none specified

Pro« dure Used: \-548-121, Rev. E-0
Required Precision: +30 RPD

Met Precision Requirement?: yes

Re 1ired Spike Accuracy: n/a

Met Accuracy Requirement?: n/a

Target Practical Quant Limit (PQL): 0.05 uCi/g

Sar les Not Meeting Target PQL: none

Maximum Samp 2 Holding Time (RCRA): not specified

Sar les ceeding Max Holding Time: n/a

Blank Contaminated?: no

Cobalt-60 by Gamma Energy Analysis

Procedural Anomalies/Difficulties:
For sample BOJY51 the chemist noted, "The (duplicate) RPD is
consistent with first run (data presented are from the rerun). TB
(Total Beta) data also confirm the elevated RPD is the result of
inhomogeneity between the sample and duplicate."”

Re 1ired RCRA Procedure: none specified

Pr :edure Use LA-548- 21, Rev. E-0

26



I ‘~SD-WM- P

Cobalt-60 by Gamma Energy Analysis continued

Required Precision:

Met Precis- 1 Requirement?:
Required Spike Accuracy:
Met Accuracy Requirement?:
Target P
Samples Not Meeting Target PQL:

Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:

Blank Contaminated?:

Eurc um-152 by Gan . Energy
Proc lural Anomalies/Difficulties:
Required RCRA Procedure:

Procedure Used:

Required Precision:

Met Precision Requirement?:

Rec red Spike Accuracy:

Met Acruracy Requirement?:

Target

Samples Not Meeting Target PQL:

Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:

Blank Contaminated?:

Europium-154 by Gamma Energy

Procedural Anomalies/Difficulties:
Required RCRA Procedure:

Procedure Used:

Required Precision:

' ¢ Precision Requirement?:
Required Spike Accuracy:

Met Accuracy Requirement?:

Target Practical Quant Limit (PQL):

Samples Not Meeting Target PQL:

Maximum Samf 2 Holding Time (RCRA):
Max Holding Time:

Samples Exceedir
E ink Contaminated?:

Europium-155 by Gamma Energy

Procedural Anomalies/Difficulties:
Required RCRA Procedure:

Procedure Used:

Required Precision:

Met Precision Requirement?:

:tical Quant Limit (PQL):

actical Quant Limit (PQL):

0, 1 0
+30 RPD
no
n/a
n/a
0.05 uCi/g
none
not specified
n/a
no
Analysis

none noted
none specified

LA-548-121, Rev.

E-0

+30 RPD
RPD not calculable
n/a
n/a
0.05 uCi/qg
none
not specified
n/a
no
Analysis
none noted

none specified

LA-548-121, Rev.

+30 RPD

E-0

RPD not calculable

n/a

n/a

0.05 uCi/g
BOJYS51

not specified
n/a

no

Al ysis

none noted
none specified

LA-548-121, Rev.

+30 RPD
yes

27

E-0




HNF-SD-WM-DP-240, Rev. 0

Europium-155 by Gamma Energy Analysis continued

Required Spike Accuracy:

Met Accuracy Requirement?:

Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Hc 1ing Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Contaminated?:

n/a

n/a

0.05 uCi/g
none

not specified
n/a

no

Radium-226 by Gamma Energy Analysis

Procedural Anomalies/Difficulties:
Required RCRA Procedure:

Procedure Used:

Required Precision:

Met Precision Requirement?:
Required Spike Accuracy:

Met Accuracy Requirement?:

Target Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Samp 2 Holding Time (RCRA):
Samples Exceeding ix Holding Time:
Blank Contaminated?:

none noted

none specified

L/ 8-121, Rev. E-0
t: PD

RPD not calculable
n/a

n/a

0.05 uCi/g

BOJY49, BOJY50, BOJY5I1
6 months

n/a

no

Antimony-125 by Gamma | 'rgy Analysis

Procedural Anomalies/Difficulties:
Required RCRA Procedure:

Procedure Used:

Required Precision:

Met Precision Requirement?:
Required Spike Accuracy:

Met Accuracy Requirement?:

"~ 'get Practical Quant Limit (PQL):
Samples Not Meeting Target PQL:
Maximum Sample Holding Time (RCRA):
Samples Exceeding Max Holding Time:
Blank Cor iminate ':

none noted

none specified
LA-548-121, Rev. E-0
+30 RPD

RPD not calculable
n/a

n/a

0.05 uCi/g

none

not specified

n/a

no
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TEST PLAN
(ATTACHMENT 1)
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-ernal
Ha ‘or Corporation f_lf.mo
From: Process Chemistry 8C510-97-003
Phone: 373-6322 T6-09
Date: March 12, 1997

Subject: TEST PLAN FOR PROCESSING SEDIMENT SAMPLES FROM 105-N BASIN
(Revision 1)

To: G. L. Miller 7706

cc: J. W. Chenault 76-07
G. B. Griffin T6-12
D. L. Herti T6-07
J. R. Jewett T6-07
J. M. Kunkel T6-07
D. S. Mantoot T6-03
L. F. Perkins Jr. T6-14
C. M. Seidel T6-14
R. T. Steele T6-20
K. S. Tollefson T6-12
G. J. Warwick T6-12
JFO File/LB

This test plan describes the processing methods to support the 105-N Basin
Sediment Disposition project for the Environmental Restoration Contractor
(ERC). This plan will be used by the Process Chemistry group to determine
the settled and centrifuged densities of the sediment samples. 5 plan
will also provide instructions for preparing settled and centrif i
subsamples for analysis by the 222-S Laboratory.

Samples will be collected from the 105-N Basin, 1310-N Pump House Valve Pit,
the 1314-N Waste Pump Tank, the 105-N Lift Station Pump Well, and the

107-N Basin Recirculation Building. One or more 1 to 4-liter containers
will be collected from each sample location. If multiple samples are
collected from one location, the excess water will be removed.and the
remaining sample will be composited by Process Chemistry. Prior to arriving
at 222-S Laboratory, a water sample will have been withdrawn through ab5um
cartridge filter for analysis at another laboratory. The particulates

collected on the filters will be washed into the appropriate composite
sample by Process Chemistry.

Assumptions implicit in this procedure are:

e The sludge settles to a sharp layer within 24 hours, leaving
clear water.

e The clear water is essentially free of particulates.

S8

Hantord Operations and Engineering Contractor for the US Department of Energy












HNF-SD-WM-DP-240, REV. 0

G. L. Miller
Page 5
March 12, 1997

8C510-97-003

Approval by:

A3

G. - MiTTédr, Project Coordinator enfie ustrial Hygiene

275 PI juction 222-S Industripl Safety : 1 Health

Rust Federal Services of Hanford, Rust Federal Services of Hanford,
Inc. Inc.

/ —
S S04
. S. To son, Manager
Environmental Compliance
Rust Federal Servic s of Hanford,
Inc.
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LASER ABLATION/MASS SPECTROMETRY DATA
FOR 105-N BASIN
(ATTACHMENT 2)
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lmatec
infor Co oration te %
An SGN/Cogema. Inc. Combanv Memo
From: Analytical Technology
Phone: 372-2653 T6-50
Date: April 15, 1997
Subject: LASER ABLATION/MASS SPECTROMETRY DATA FOR 105-N BASIN S IPLES
1ASE 1)
3: G. L. Miller Te-06
cc: J. Y. Bourges T6-07 G. L. Troyer T6-50
B. A. Crawford T6-50 W. 1. Winters T6-50
C. M. Seidel Te-14 JWB File/LB

Attached is a narrative and tabulated data for the Laser Ablation/Mass
Spectrometry analysis of recent 105-N Basin sar les (S97N000016 and
S97N000017). The data for these samples were recorded on April 1, 1997 and

April 2, 1997. If you have any questions 2garding t} results, [ zase
contact me at 372-2653.

J. W. Ball, zE.D.

Senior Scientist
pad

Attachments
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Laser Ablation/Mass Spectrometry Analysis of 105-N Basin Samples
Analytical Narrative

Jon W. Ball
Numatec Hanford Corporation
April 13, 1997

Background

Laser Ablation/Mass Spectroscopy (LA/MS) is an elemental/isotopic measurement technique that
can detect most elements in the periodic table with sub-ppm detection limits. The LA/MS method
determines the dar  ofelemen " stopic constiti ts in a direct solid sample without the
need for wet ¢ stry sample preparation. As a result, LA/MS can achieve lower absolute limits
of detection ca  ared to solution ICP-AES and ICP-MS analysis and can avoid analyte
contamination and loss during sample dissolution steps.

The LA/MS system at 222-S is based on commercial instruments and subsystems including an
Inductively Coupled Plasma/Mass Spectrometer (ICP/MS) instrument and a pulsed laser source.
The commercial ICP/MS system consists of a VG Elemental PlasmaQuad' II Plus. The major
system components include the following: a laser (Nd:YAG) which produces e rgetic optical
pulses suitable for ablating material from a sample; laser beam transfer and focusing optics; a
sample ablation chamber; an ablation plume pickup and transfer line with a flowing Ar carrier gas;

an Inductively Coupled Plasma (ICP) torch; and a Mass Spectrometer (MS). System operation is
outlined below:

The ablation laser is triggered to produce an energetic optical pulse that strikes the sample
surface.

° The interaction of the laser pulse with the sample material causes a small plume of matenial
to be ablated from the sample.

The plume of sample matenal is entrained in the ¢ 'r gas flowing over the sample and is
carried into the transfer line.

The car r gas transports the plume material from the ablation cell to the ICP torch.

The energetic plasma in the ICP torch dissociates ablation plume particles into atomic
species and ionizes the resulting atoms.

° The ionized atoms enter the MS and are analyzed to determine the number of atoms at
each atomic weight for the sample.

' PlasmaQuad is a registered trademark of VG Elemental
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Experimental

[ -506-102 was used to collect the data. Data for sample S97N000017 was collected on
04/01/97. Data for sample S97N000016 was collected on 04/02/97. Sample S97TN000012 must
undergo a rerun and is not reported here (insufficient data was collected and could not be
reduced). The data problems for sample S97N000012 were not noted until the data was being
reduced.

The raw data is in binary format and is not available in a readable format without extensive file
conversions.

Five replicates for each sample were recorded. Each replicate consisted of a four mm square area
that was raster scanned for two minut  The datat/ isrecorded for eachs: ple an average
of the five replicates.

Calibration of the instrument was achieved by monitoring the response collected from a certified
glass standard (WV205). A mass response calibration curve (signal/ppm versus mass) was
constructed and used to approximate the concentrations of the sample analytes.

Quality Control

LT-506-102 is not a quantitative analytical method. As a result, appropriate QC has not yet been
established for this technique. The data provided in this report are semi-quantitative only. This
method should be used to screen samples to determine approximate and relative isotopic
composition, not absolute concentrations.

Results

The results for samples S97N000016 and S97N000017 are listed in the attached table.
Results are reported for all masses that were detected above 0.1 ppm (100 ppb). For each mass,
the most probable element (or elements in cases of isobaric interferences) are listed.

For masses 7-75 amu and 179-209 amu, the concentrations were corrected for isotopic
abundances. Therefore, the concentrations listed represent the approximate concentrations of the
corresponding element in the samples. For some elements, concentrations were computed for
more than one isotope. Because the values are isotopically corrected, these calculations should
yield approximately the same concentrations. For example, it can be seen that the total Zn
concentrations for sample S97N000017 based on the 64, 66, and 68 isotopes were determined to
be 3000 ppm, 2900 ppm, and 3000 ppm, respectively. Another good example can be found for
the total copper determinations based on the Cu-63 and Cu-65 isotopes.

There are a few cases where isotopes of low abundance were used to ¢t pute total elemental
concentrations. Because these species are present at trace levels, greater signal vanance can
occur and possibly lead to greater :viations in the element concentrations. An example of this
can be seen in the comparison of the total chromium calculations for sample
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S97N000017 using the Cr-52 and Cr-53 isotopes. The isotopic abundances for Cr-!  and Cr-53
are 0.838 and 0.095, respectively. Even though the total Cr concentrations using these isotopes
varied slightly (410 ppm and 330 ppm), the calculations are reasonable considering an order of

magnitude difference in the isotopic abundances that were used.

Since the Cu results were high for both samples (>300 ppm), it is impossible to determine if trace
Ni-63 was present. It can be concluded, however, that Ni-63 is not present in a significant
quantity (>10 p; ). Ifthis were the case, the total Cu calculations based on the two Cu isotopes
would not agree so closely.

Masses 85-155 amu were not isotopically corrected since this region contained fission products
as well as naturally occurring isotopes. The concentrations listed for these masses represent the

sentrations of the individual isotopes (¢ =~ Sm-149) instead of the elements (such as total Sm).
Isotopic abundance corrections are not valia unless the isotope is known to be solely natural. It
can be assumed that the maximum fission product concentrations are approxin ely 5-10 ppm.
Y-89 is likely present solely as a fission product (2-4 ppm) since it is not expected to be a natural
or added component in the fuel or surrounding environment. A similar conclusion can be made
for La-139 and Pr-141. Using fission product yield curves and natural isotopic subtractions, one
can extract the fission product concentrations more accurately. Those calculations, however,
were beyond the scope of these analyses.

One interesting conclusion that can be argued regarding the fission products is that the Sn was
natural. Any fission product Sn that may have been present was below the instrumer detection
limit. This conclusion can be made by comparing the responses for the Sn isotopes to their
known isotopic abundances. For example, the concentrations in sample S97N000016 for the Sn-
116, 117, 118, and 120 isotopes were 15, 7, 22, and 30 ppm, respectively. The ratios
(116:117:118:120) of these isotopes, normalized to mass 120, were 0.5:0.23:0.73:1 for sample
S97N000016. The actual ratios of natural Sn isotopes (also normalized to mass 120) are
0.44:0.24:0.74:1.

The actinides were not isotopically corrected either. It may be noted that the U-238
concentrations between the two samples (S97N000016 and S97N000017) varied by a factor of
five. Itis possible that the area of the sample scanned in sample S97N000016 contained a very
concentrated pocket of uranium. Even though the concentrations vary, the isotopic ratios of U-
234, U-235, and U-238 (normalized to U-238) in the two samples agreed very closely:
0.013:0.00086:1 (U-234:U-235: U-238) for sample S97N000016 and 0.013:0.0012:1 for sample
S97TN000017. Although LA/MS is a semi-quantitative techniqi it generates very accurate
isotopic abundance data.

An unexpected mass was detected at 248 amu at the 0.2 ppm level for sample S97N000016. Cm-
248 was listed as 2 yssible 1sotope since it has a long half life. It is possible, however, that a
molecular species such as an oxide formed and is responsible for the peak at mass 248. As a
result, the exact identity of that component of the mass spectrum is not known.
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Pacific Northwest National Laboratory

Operated by Battelle for the U S. Depart~=1t of Energy

L PR
April 9, 1997 B
o R I.. -:EIVED
Ms. Joan H. Kessner ?:Z—s ata

Bechtel Hanford Inc. ‘
1022 Lee Bivd. \dagz b 27, LU

Richland, WA 99352 g

ar Ms. Kessner:

PAC ~IC NORTHW _3T NATIONAL LABOR TORY ACL ANALYTICAL RESULTS
FOR PCB ANALYSIS OF THREE 105-N BASIN SLUDGE SAMPLES

Attac d is the final report containing PCB results for three 105-N Basin sa ples submitte
to the Pacific Northwest National Laboratory, Analytical Chemistry Labi  tory by Rust
Federal Services of Hanford, Inc.

The final report includes the following:

Results summary with narrative, 4 pages
Attachment A, Chain of Custody
Attachment B, Analytical Request
Attachment C, Bench Sheets

Attachment D, Raw Data

If you have any questions or require clarification or assistance, please contact me at your
earliest convenience at the number below.

Very truly yours,

W(u.o e py”“//(j/ \_)4\_/‘,/0/)
Kristine J. Kuhl-k nger N\
Acting Manager

Analytical Chemistry Laboratory

KJK/bn

Attachments
cc: CM Seidel, RFS

Battelle Boulevard = P.0. Box 999 s Richiand, WA 99352

Telephone (509) 372-0398 m Email kj_kuhl-klinger@pnl.gov  Fax (509) 373-9675



POLYCHLOER.NATeD BIPHENYLS (PCB) ANALYSIS F7PO..T

SAMPLE ANALYSIS REPORTED

Three 105 N Basin sludge samples were analyzed for PCBs as Aroclor mixtures by the ACL Organic
Group as specified in ASR 3866 including test instructions dated March 26, 1997. The analysis was
performed using dual column confirmation gas chromatography/ electron capture detection
(GC/ECD) and is the subject of this report. A cross reference of client identification to the ACL
identification number for the pertinent samples is given in the following table.

I Chient Sample Number I ACL Sam;ic Number “

BUJ Yays S9TNOOOuy | 9102334

BOJY>ur >y /zNuwu22 | 9702335

BOJYS51/ S9TNO002s | ¥/-uLd30
L

SAMPLE DESCRIPTION, HANDLING, AND PREPARATION

Preparation of the 105 N Basin sludge samples was performed on April 2, 1997 in a radiological
fume hood. The preparation used was a methylene chloride/acetone solvent extraction aided by
ultrasonication.

Preparation Procedure PNL-ALO-347 rev 1, with modifications from the test plan "Analysis of
Basin Sludges for Polychlorinated Biphenyls", dated I .rch 25, 1997.

Preparation location Lab 306, 325 building

Preparation type sonication with solvent

Sample extract storage 2° C in darkness

ANALYSIS METHOD

GC/ECD procedure PNL-ALO-346 rev 0, with modifications from the test plan "Analysis of
Basin Sludges for Polychlorinated Biphenyls", dated I irch 25, 1997.
GC/ECD instrumentation HP-5890I1 dual on-column injection, DB-17 and DB-1701 columns
dual ECD gas chromatograph. Property number WD11127
Location Lab 325, 325 building






TISTISSIC ]

Materials which eluted late in the chromatographic analysis of undiluted residues from 97-02535 and
97-02536 interfered with the DCB surrogate. Substantial carry over of these compounds was
observed. The method blank and 97-02534 were analyzed prior to these samples and were uneffected
and good recoveries were obtained. The 97-02534 MS and MSD analysis were performed after
injection of 97-02535 and 97-02536 samples. Therefore, many of the late eluting materials carried
over and caused interference with analysis of the DCB surrogate for the MS and MSD samples as
well. To try to identify these late eluting materials, samples 97-02535 and 97-02536 will be
concentrated. The amount of Aroclors present in these s  ples may be margin for GC/MS
confirmation, however, a better understar ng of the late eluting materials may be obtained.

Surrogate spiking was performed on all samples using TCX and DCB. No control limits have been
established for these compounds on these matrices. However,! d onprev  experience with
similar matrices, surrogate recoveries were judged acceptable. USEPA advisory limits set at 20-
150% further indicate surrogate recoveries for these samples is acceptable.

The RPD requirement for the matrix spike and matrix spike duplicate analysis (samples 97-02534 MS
and M! ) was +/- 30%. Spike recovery of Aroclor 1254 was impossible to obtain for these samples
due to the overwhelming presence of Aroclor 1254 already present in the sample. Therefore, the
RPDs reported are representative of the differences in amount of Aroclors present in the samples, not
the amount spiked. These RPDs represent sample handling and homogeneity variations as well as
analytical variance. Therefore, the analytical RPD limitation of +/-30% no longer applies.

The results indicate these samples are hetero 1ic. This is supported by observations made of the
sample appearance and behavior during sample preparation. Sample 97-02534 appeared heterogenic
and had a mixed color and texture with variable particle shape and size. Additionally, the extract
initially produced was turbid. Exchange into hexane produced a clarified liquid with a precipitated
residue.

The results for Aroclors 1016/1242 and 1221 were quantitated using a single point calibration,
whereas Aroclor 1254 used a multipoint calibration. Therefore, slight concentration variations will
likely have a greater effect on the RPDs for Aroclors 1016/1242 and 1221 than for Aroclor 1254. In
addition, no further attempt was made to analyze the samples at dilutions which would obtain
responses closer to the standards. Analysis at dilutions to obtain similar responses to the standards
for Aroclors 1016/1242 and 1221 would have subsequently overwhelmed the detector with Aroclor

12 This was determined to be unnecessary as the amount of Aroclors 1016/1242 and 1221 was
minor compared to the amount of Aroclor 1254 present. Further analysis could include a multipoint
calibration for the other Aroclors to reduce this problem. Since the responses obtained for sample 97-
0234 were similar to those for the Aroclor 1016/1242 and 1221 standards, these results best represent

the amount of these Aroclors present. Aroclors 1016/1242 and 1221 in the MS and MSD samples are
likely underestimated.

ANALYST (/1 DATE % 9-%/REVIEWER } A 74 DATE “‘M 17






















Analysis of 105 N Basin Sludge for PCBs
Effective 3/26/97
Test Instructions
Prepared by: Kristine Kuhl-Klinger

Scope:

The scope of work for this project is to prepare, analyze and report results
for three (3) sludge samples from 105 N Basin for PCBs. This work will be
conducted under full chain of custody, through to final disposition.

A11 work is to be conducted in accordance with the attached Test Plan. A
method blank and MS/MSD are required for this batch of samples. The RPD for
the MS/MSD must fall within + 30%. The percent recovery for the MS/MSD must
fall within 2 sigma of the established accuracy of the method. The target
practical quantitation 1} t for results is 10 p a lower PQL is acceptable.
Any instances of QC failure must be immediately brought to the attention of
the Project Manager. QC performance : 11 be discussed in the narrative.

A QC review is required for this work and a full data deliverable ickage is
to be compiled and submitted. A narrative shall accompany the resuits and raw
data submitted to the PM.

Results shall be forwarded as soon as they become available by the Project
Manager. The full deliverable is due to the client on or before April 9,
1997. The laboratory is therefore required to submit all chain of custody
records, preparation sheets, raw data, results (including QC) and a narrative
to the PM on or before 4/7/97. This time period shall include the technical
riview. No overtime is permitted without the express and written permission
of the PM.

Original sample material and all extracts will be held for 60 days following
report submission to the client. Thereafter, the samples and extracts shall
be disposed of. This material shall not be commingled with any other
laboratory residues in order to permit more effective final disposition.
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Analysis of 1sin Sludges for Polychlorinated Biphenyls
PNNL Technical Approach
Eric Hoppe
March 25, 1997

" onary:
The PNNL ACL Organic Analysis Labo ories approach to analysis of PCBs in

sin samples is based upon existing USEPA methodologies. The only
modifications necessary are due to the amount of sample available and
consequently the procedure is scaled down. The modifications reduce the
initial sample size and proportionably lower the amount of surrogate or sptke
compounds that are added. This is done in order to match the concentrations
in the sample to those 1n the USEPA procedures. To match the concentration of
these compounds in the final extract. this volume is reduced as well.

Ttrareco -t Slud Tampt L

Extraction is performed on approximately 1 gram samples. Extractions will
pertormed 1n radiological fume hoods to the extent possible to reduce the
complications associated with extractions performed in a glove box or remote
handling factilities.

Ultrasonic extraction has been chosen as the method for the sludye samples.
It 1s known that very non-polar species. such as PCBs. can be difficult to
extract from materials with a great deal of surface area or organmic matter.
The sample will be solvent contacted and sonicated three times rather than
once as is done in the USEPA CLP or SW-846 3550 medium level methods. Once
jlain. this set of samples will be extracted employing a slightly reduced
sample size of 1 to 2 grams rather than 2 grams in the USEPA Sw-846 3550
method. The USEPA CLP methods specify 1 gram in the 1988 SOW. however, no
provision is made for medium level extractions in the 1991 SOW. Sodium
sulfate is added to the sample as a drying agent followed by the addition of 1
| of each of the surro e compounds TCX and DCB. Samples designated for
spiking will have 1 ug of aroclor 1254 added. The sa “es will be extracted
using a methylene chloride/acetone (1:1) solvent mixture and jected to high
intensity sonication. The solvent will be removed and the extraction process
repeated twice more. The resulting extracts will be combined and ccncentrated
to 10 mL. From the 10 mL extract. 2 mL will be removed and exchanged tnto
hexane. This will be used for GC/ECD analysis. The remaining 8 mL of solvent

will be refrigerated and later reduced to 0.8 mL for confirmation by GC/MS i{f
eded.

162 OR LISY €L 6058 9T: 11 L6/92/¢0
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Analysis of Basin Sludges r Polyclorinated Biphenyls
£ T L

As with the USEPA methods. analysis will be perform using a dual capillary
gas chromatograph and dual electron capture detector instrument. 1s 3allaows
for simultaneous analysis and confirmation of the Basin residue. The method
identif{es and determines the concentrations of PCBs as aroclor mix 'S by

direct comparison to the instrument caiibration using ithentic aro
mixtures.

Prior to these analysis, the GC/ECD instrument will have 1 initial 5 point

calibration performed for aroclor 1254 cver a concentration range of at least

ane order of magnitude. The quantitation column RSD will not exceed 15X over
the range of the initial calibrati An instrument blank will be run
i diately following the highest stancard to access »tential carry over
contamination. Carry over will not excead 1.0%. A single point calibration
will be performed for aroclors 1016/1260. 1221, 1232, 1242, and 1248 at or
near the continuing calibration standard concentration if linearity 1s
previously demonstrated using aroclor 1234, Immediately foilowing the initial
calibration. and every ten samplcs thereafter. a continuing calibration
standard and continuing calibration blark will be analyzed. Quantitation of
samples using the initial calibration will continue as long as the RSD for the
continuing calibration does not exceed 2% and retention times do not vary by
‘e than +/-0.10 minutes from the initizl calibration for a1l calibration
compounds. Another initial calibration w11l be performed when. following
system maintenance. the quantitation column continuing calibration fails. A
set of sample analysis will always be preceded and completed using a 15sing
continuing calibration standard. No surrogate or spike control criteria have
been established for this matrix so no limitation for re-extraction or re-
analysis currently exist,

Refecences:

USEPA Contract Laboratory Program. Statement of Work of Organic Analysis.
Multi-Media. Multi-Concentration. 1 |.

USCPA Contract Laboralory Program, Statement of Work of Organic Analysis,
Multi-Media. Multi-Concentration. OLM01.8. August 1991.

SW-846. Test Methods for Evaluating Solid Waste, Physical and Chemical
Methods. Method 8082. Polychlorinated 8iphenyls (PCBs) by Cepillary Column Gas
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A ysis of Basin Sludges for Polyclorinated Biphenyls

Chromatog hy. rev 0, January 1995.

Battelle. Analytical Chemistry (ACL) Procedure Compendium. Methods PNL-ALO-
1. 345, 346. 247. Analytical mecthod for extraction and analysis of
Pesticides/PCBs and Semivolatile compounds.

Concyrre=~—~-
Aoy 2L ‘L 2 2oy ez
Krigtine J. Kuhl-Klinger. ﬁ?bject Manager vate

e é%izllp cj4,:7l’ jﬁ//Q:s’/A5'7
C:?fgi}é P. Brect. Quality Uperations Date

2'/31/‘7 -

Car Seidei. RFSH Project’Manager Date

(&me—l\étcmg N 3} (9T

Joan Kessner, BHI Program Manager Date

Page 3 of 3

Y00 @ 16Z OR LISY tLE 60S& SUITT L6/8Z/¢€0

B0O0—-006







If you have any questions or require clarification or assistance, please contact me at your
earliest convenience.

Very truly yours Ve .
/ — ' g
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Kristine J. Kuhl-Klinger Q’:S

Acting Manager,
Analytical Chemistry Laboratory
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cc: C.M. Seidel. RFS










Laboratory data is maintained as follows:

° preparation bench sheet: filed with data in the ACL/LSO records center

GC/MS data, sample report: filed with data in the ACL/LSO records center

RESULTS

Tar~ “ompounds: Bis(2-ethylhexyl)phthalate was found in all samples. Butylbenzylphalate was found
in samples 97-02534 and 97-02536. PCB Aroclor 1254 was found samples 97-02534 and 97-02536; a
trace amount was detected in sample 97-02535. The PCB calibration procedure is described below. No
target compounds were found in the method blank.

Table 3.0 summarizes the target compound data found in the data package forms.

T-==-+-*" Identified Compo "~ “TIC): Table 3.0 summarizes the TIC data found in the data package
forms. 1ne peak area for each 11U 1s compared to the most closely eluting internal standard (for which the
concentration is known) to estimate the TIC concentrations. Con  rations of TICs are estimates based on
a relative response factor of one. Identification of each TIC is made using a computerized search of the
NIST mass spectral data base library in an attempt to match the mass spectra. Any TICs reported as
Unknown did not have satisfactory matches with the data base. The samples and blank contained aldol
condensation products such as 4-hydroxy-4-methyl-2-pentanone, which is to be expected since acetone
was used in the extraction. Sample 97-02534 contained the greatest number of TICs, which included many
hydrocarbons, acids, esters, phosphate esters, alkyl phthalate esters, PCBs, and polychlorinated terphenyls.
Unfortunately, the 75,000 compound NIST mass spectral database search did not give any matches for the
polychlorinated terphenyls, and it appears that the database does not include these compounds. No
satisfactory library search matches were found for these compounds. Tentative identification of thesc is
based on mass spectral interpretation which is described below. Polychlorinated terphenyls are found in
mixtures such as Kanechlor 500 [61788-33-8], Aroclor 5442 [12642-23-8], and Aroclor 5460 [11126-42-
4]. Unfortunately, without comparison to a reference material, no product identification can be made.
Bipheny! and three isomers of monochlorobipenyl were found in sample 97-02534. These compounds are
components of Aroclor 1221.

MASS SPECTRAL INTERPRETATIO

Calculated molecular ion patterns for hepta-, octa- and nona-chloroterphenyls based on naturally occurring
carbon, hydrogen and chlorine isotopes and representative spectra are given as follows:



Empirical

mass %

468 44.3
469 8.9
470 100.0
471 20.0
472 97.0
473 19.2
474 52.5
475 10.3
476 17.2
477 3.3
478 3.4
479 0.6
480 0.4
481 0.1
Empirical
mass %

502 34.3
503 6.9
504 88.5
505 17.7
506 100.0
507 19.8
508 64.8
509 12.7
510 26.3
511 5.1
512 6.9
513 1.3
514 1.2
515 0.2
516 0.1
Empirical
mass %

536 26.8
537 5.4
538 77.5
539 15.5
540 100.0
541 19.9
542 75.4
543 14.9
544 36.7
545 7.2
546 12.0
547 2.3
548 2.6
549 0.5
550 0.4
551 0.1

formula: C4H,Cl,

formula: C,4He¢Cly

formula: C,yH,Cla

!






Using a nominal estimated detection limit of 0.5-1.0 nanogram on-column for each compound, and based
on the sample size and other factors, detection levels of between 500 and 1000 ppb were achieved for all
target compounds. The nominal quantitation limit for the PCB Aroclor 1254 is much higher since this is a
multicomponent material. Using the 50 nanogram per microliter calibration standard, the nominal
quantitation limit is 50,000 ppb for Aroclor 1254, however as is the case with the single component SVOA
analytes, the true minimum detectable quantity is substantially lower. Additionally, the actual quantitation
limit for each sample is based on the sample size and final extract volume. An 8 milliliter portion of the
extraction solvent was concentrated to 0.8 milliters. The sampie aliquot size was approximately | gram
(exact weights were used for determination of the quantitation limit and concentrations given in the data
forms). A five point calibration was performed for Aroclor 1254. The only standard solution of Arocior
1254 available, of sufficiently high concentration to prepare the entire calibration range, was an EPA
reference material with an past due expiration date. As a check, the calibration data was compared to a
single point standard prepare ‘tom a less concentrated Aroclor 1254 stock solution(Restek Corp.) that was
current ar 1ad vendor supplied certifications. Both standard: -oved to be virtually identical.

Initial calibration, contint  ; calibration, MS tuning verification, and internal standard area forms are
found within the d.  >ackage.
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