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PE Collection

Collect 4 Hudson River Sediments

� One at approximately 1 mg/kg
� One at approximately 10 mg/kg
� One at approximately 100 mg/kg
� One at approximately 1,000 mg/kg

Receipt of PE Matrix by PE
Preparation Firm

(Wibby Environmental)

Initial Preparation of Hudson River PE Matrix

� 13x dilution of RFP 191.3b with Clean Soil
and Blend to Target 1-3 mg/kg PCB

� Spike all Hudson River Sediment PEs with
Rare Earth Metal Yttrium as Tracer

Matrix Matched PE Preparation

� Spike Clean Soil (<70 mesh size) with Aroclor
1221 and Aroclor 1242 at a 3:1 Ratio to
Target Total PCB Concentration of 30-40 mg/
kg

� Spike Matrix Matched PE with Rare Earth
Metal Yttrium as a Tracer

QEA Collects Sediment From Hudson River Locations

� RFP_191.3a
� RFP_191.3b
� RFP_189.5
� RFP_190.5

Initial PCB Concentration Estimation Analysis* by NEA

� RFP_191.3a    13.7 mg/kg
� RFP_191.3b    32.9 mg/kg
� RFP_189.5      169 mg/kg
� RFP_190.5      749 mg/kg

* dry-weight concentrations

� Determine Initial Moisture Content
of Each Hudson River PE

� Remove Major Debris, Wood,
Stones, etc. from Hudson River
PEs

� Mechanically Homogenize 4
Hudson River Bulk Samples and 1
Matrix Matched PE

Subsample Each Hudson River PE and
Matrix Matched PE in 3 4-oz. Wide-

Mouth Containers
(see QAPP Table C-1)

Analyze PEs to Confirm Homogeneity

� NEA Analyze by both GEHR8082 and
GEHR680

� Jar 1 - Single Determination
� Jar 2 - Single Determination
� Jar 3 - 3 Replicate Determinations

Homogeneity Test

� Compare Mean and
Variance of the 3 Jar 3
Results Using a t-test to
the Jar 1 and the Jar 2
Results at 95%
Confidence Level.

Identify and Select
Independent Laboratory to

Analyze Each NEA GEHR680
PE Extract Using GEHR680

SOP

Compare NEA GEHR680 and
Independent Laboratory

GEHR680 Results for Each
PE Using a t-test

Take Corrective Action
Consisting of Possibilities

� Evaluate homogeneity
based on Yttrium

� RE-homogenize and
repeat homogeneity
t-test

t-test Okay at 95%
Confidence Limit?

Generate Initial 95% LCL and
UCL for Inter-Laboratory

Comparison Study

Calculate GEHR680 95%
Acceptance Limits Using Both

NEA and Independent
Laboratory Results to Account
for Inter-Laboratory Variability

Results Significantly
Different?

Take Corrective Action Consisting of
Possibilities

� Manually Validate Both Laboratories'
Results to Determine any Errors

� Correct any Correctable Errors
� Test for Outliers and Remove from Data

Set
� Repeat t-test

No Yes

GEHR680
Analysis

Figure C-1 Flow Diagram of Initial PCB PE Acceptance Limit Generation

No

Yes

Prepare One Matrix Matched Synthetic PE

� Concentration at approximately 30-40 mg/kg

Figure Initial PE Limits.vsd
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GEHR8082 Analysis

Results Significantly
Different?

No

Were Uncorrectable
Errors found in

Validation?
Yes

No

Results will be Excluded from
Acceptance Limit Calculation

Yes



Figure C-2 Flow Diagram of Inter-Laboratory Comparison Study PE Analysis

Candidate Laboratories Receive Single-Blind PEs

� 3 jars of RFP_191.3b (approximately 1-3 mg/kg)
� 3 jars of RFP_191.3a (approximately 13 mg/kg)
� 3 jars of RFP_189.5 (approximately 169 mg/kg)
� 3 jars of RFP_190.5 (approximately 749 mg/kg)
� 1 jar Wibby Aroclor Mix PE (approximately 30-40 mg/kg)

(see QAPP Table C-2)

GEHR8082 Analysis for Each of 13 Jars
by Each Laboratory as Part of Laboratory

PCB Request for Proposal

Reiterate Tests with Pooled Data Until no
More Laboratory Results Accepted.  Results
that are Significantly Different Not Used for
Updating GEHR8082 Acceptance Limits

Laboratories Submit PE Results, EDD, and
Data Package as Part of Their Proposal

Mean and Variance of PE Results for Each
Laboratory are Compared to NEA Initial PE

Mean and Variance Using a t-test
(See Figure C-1)

Acceptable Results and Initial NEA
Analyses Pooled to Set GEHR8082 PE

Acceptance Limits at the 95%
(LWL/UWL) and 99% (LCL/UCL)

Confidence Intervals

Yes

No

Add New Results

Results Significantly
Different?

Figure Interlab comparison study Page 1 of 1



Figure C-3  Flow Diagram for GEHR8082 and GEHR680 PE Sample Analysis

PE Samples

Aroclor Laboratories (GEHR8082) - One PE Sample per Day for
First Two Weeks

� Thereafter, One PE Sample per Day per Each
Laboratory Performing Satisfactorily

Homolog Laboratories (GEHR680) - 12 PEs on the First Two
Weeks (i.e., 3 at Each of 4 PCB Concentration Levels)

� Thereafter, One PE per Every Two SDGs or One PE
per Day, whichever is more frequent, for each
laboratory performing satisfactorily

GEHR8082 PEs

� Each Laboratory will be Provided one of the five
Available PEs* Throughout the Week

M T W Th F
Lab 1 PE 1 PE 2 PE 3 PE 4 PE 5
Lab 2 PE 1 PE 2 PE 3 PE 4 PE 5
Lab 3 PE 1 PE 2 PE 3 PE 4 PE 5
Lab 4 PE 1 PE 2 PE 3 PE 4 PE 5
Lab n PE 1 PE 2 PE 3 PE 4 PE 5

* The PE Identity is not used so the PEs can be Delivered
Single-Blind to the Laboratories.

Validate all Samples from GEHR8082
Analysis Analyzed the Day of the

Associated Failing PE

Does PE Pass 95%
Acceptance Limit?

� GEHR8082 Analysis Results
Delivered to Environmental
Standards with an EDD and
Loaded into Database

� EDD for Each SDG Checked for
Presence of PE Samples using a
Unique "sample_type_code" data
field

PE Pass/Fail Report Generated for
Database for Laboratory on a Daily
Basis to Summarize PE Results

(see Example PE Pass/Fail Report,
QAPP Figure C-4)

Does PE Pass 99%
Acceptance Limit?

Go to Page 2Data Produced from the Particular
Laboratory is Considered Acceptable

Validate all Samples from GEHR8082
Analysis that were Analyzed in the SDG

Associated with the Failing PE

NoNo

YesYes

Page 1 of 2
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Figure C-3  Flow Diagram for GEHR8082 and GEHR680 PE Sample Analysis

Select GEHR680 PE Sample Extracts

� Query Database for 3 PEs from Each of  4 Hudson River PE
Concentration Levels from the Date Range of the First Two
Weeks (3 each at 4 levels = 12 total PEs)

� Select PEs from SDGs associated with positive GEHR8082
Analysis Results, if possible, to Coincide with Selection of
400 Positive GEHR8082 Analysis Extracts (see Figure B-1a
Flow Diagram for GEHR680 Homolog PCBs Sample
Analysis Selection)

� After First Two  Weeks, Query Database for One  PE
Sample Extract per Every Two SDGs of GEHR680 Analysis
or Select One PE per Day, whichever is  More Frequent

Does PE Pass 95%
Acceptance Limit?

� GEHR680 Analysis Results
Delivered to Environmental
Standards with an EDD and
Loaded into Database

� EDD for Each SDG Checked for
Presence of PE Samples using a
Unique "sample_type_code" data
field

PE Pass/Fail Report Generated for
Database for Laboratory on a Daily
Basis to Summarize PE Results

(see Example PE Pass/Fail Report,
QAPP Figure C-4)

Data Produced from the Particular
Laboratory is Considered Acceptable

Validate all Samples from GEHR680
Analysis that were Analyzed in the SDG

Associated with the Failing PE

Yes

No

Page 2 of 2
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Figure C-4
Example PE Sample Result Pass/Fail Summary Report

GE Hudson River Design Support Sediment Sampling and Analysis Program

LABORATORY:
PE ID:
COC:
SDG:

DATE COLLECTED:
METHOD:

Result  WL Qualifer CL Qualifer

mg/Kg MDL LWL UWL P or F LCL UCL P or F
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248

Aroclor-1254
Aroclor-1260
Total PCBs

Notes:
MDL= Method Detection Limit
LWL/UWL= Lower Warning Limit/Upper Warning Limit
LCL/UCL= Lower Control Limit/Upper Control Limit
P/F= Pass/Fail
If WL Qualifer=F then the SDG containing the PE sample must be validated.
If CL Qualifer=F then all associated SDGs must be validated.

SDG 1/COC#
Sample A
Sample B
Sample C

SDG 2/COC##
Sample D
Sample E
Sample F

SDG 3/COC###
Sample G
Sample H
Sample I

95% 99%

Associated SDGs 
and COCs

Validation ? 
(Yes or No)

PEresultstemplate.xls Page  1 of 1



w:\ge\hudson river dredging\y2041799\qapp rev3\figures\figure c-5_rev1.doc Page 1 of 1

FIGURE C-5:  CORRECTIVE ACTION FORM

GENERAL ELECTRIC COMPANY
HUDSON RIVER DESIGN SUPPORT SEDIMENT SAMPLING AND ANALYSIS

PROGRAM

Date: ________________________________________________________________________
Organization Name: ____________________________________________________________
Initiator's Name and Title: _______________________________________________________
Problem Description: ___________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
Reported To: __________________________________________________________________

Corrective Action: _____________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
Approved by (USEPA RPM):  __________________________Date:  _____________________
Reviewed and Implemented By:  __________________________________________________
cc: GE Program Manager - ___________________________________________________

QA Program Manager -  __________________________________________________
Other Distribution:         ___________________________________________________
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