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Abstract

We analyzed polychlorinated dibenzo-p-dioxin (PCDD) and dibenzofuran (PCDF)
concentrations in suspended particulate matter (SPM) collected from the Columbia River
at Northport during 1990, 1992, 1993, and 1994 autumn low-flow conditions. - The
primary objective was to document the effects of pollution abatement efforts by the
Celgar pulp mill in Castlegar, British Columbia, 46 river miles upstream of Northport.
We also estimated PCDD/PCDF loads in the river and compared the 2,3,7,8- :
tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) loads to the target for the watershed north
of the international boundary as detailed in EPA’s total maximum daﬂy load (TMDL) for
the Columbia River basin.

Concentrations of 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF), the major congener
detected, decreased by two orders of magnitude; and the daily 2,3,7,8-TCDF load in
Columbia River SPM decreased 300-fold from 1990 to 1994. The decline in 2,3,7,8-
TCDF concentrations agreed well with improvements and discharge reductions reported
by Celgar. 2,3,7,8-TCDD, the most toxic congener, was not detected in any samples at
quantitation limits ranging from 0.4 to 1.8 pg/g. Maximum possible 2,3,7,8-TCDD
loads in SPM were 0.5 mg/day or less, much Jower than the watershed target specified
in the TMDL (2.3 mg/day). By estimating dissolved 2,3,7,8-TCDD concentrations, we
calculated the total maximum possible 2,3,7,8-TCDD loads were about one-half the
watershed target in 1990 and 1994, and slightly above the target load in 1992 and 1993.

Toxicity equivalent (TEQ) concentrations, the PCDD/PCDF-associated toxicity expressed
as equivalent concentrations of 2,3,7,8-TCDD, decreased seven-fold and the daily TEQ -
Joad decreased sixteen-fold from 1990 to 1994. These declines were due mainly to Jower
2,3,7,8-TCDF concentrations, Congener profiles changed from year to year, yet aside
from 2,3,7,8-TCDF, there was no clear trend in concentrations of SPM-bound
PCDDs/PCDFs. We do not have an explanation for the shifting congener patterns but
there is little evidence that it was directly related to Celgar discharges.

We recommend additional rounds of SPM collection to verify the findings of this study,
check for the presence of 2,3,7,8-TCDD, and determine if sediment resuspension
during high-flows contributes significant PCDD/PCDF loads to the Columbia River.
Further monitoring should also include analysis for dissolved PCDDs/PCDFs.
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Introduction

Polychlorinated dibenzo-p-dioxins (PCDDs) and dibenzofurans (PCDFs) are compounds
formed during combustion of materials containing chlorinated organics, as trace
contaminants in chemical production, and as unintended by-products of industrial
processes such as chlorine bleaching of wood pulp. Much study and attention has been
given to PCDDs/PCDFs in the upper Columbia River and Lake Roosevelt after it was
discovered that chlorine-bleaching kraft pulp mills may be a significant source of these
chemicals (Amendola, 1987, EPA, 1988). Concerns about the presence of
PCDDs/PCDFs in the aquatic environment are due to their toxicity to a variety of
organisms, environmental persistence, and tendency to bioaccumulate, especially in fish.

There are 210 PCDD/PCDF congeners, of which 17 are considered toxic. The most
toxic and widely studied of these is 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD),
often referred to as dioxin. 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF) is probably
the most important congener in the vicinity of bleached kraft pulp mills due to its
pervasiveness and toxicity (one-tenth that of 2,3,7,8-TCDD). ‘Other PCDDs/PCDFs,
including 2,3,7,8-TCDD, may be found in the aquatic environment near pulp mills, but
generally at much lower concentrations than 2,3,7,8-TCDFE.

PCDD/PCDE contamination in the upper Columbia River was first documented by
Environment Canada when they reported very high 2,3,7,8-TCDF concentrations in lake
whitefish (Coregonus clupeaformis) and bottom sediments downstream of the Celgar _
bleached kraft pulp mill in Castlegar, British Columbia, which has operated on the banks
of the Columbia River since 1960 (Figure 1) (Mah et al, 1989). The Washington State
Department of Ecology (Ecology) responded by conducting a reconnaissance survey to
determine if PCDDs/PCDFs were detectable in Lake Roosevelt fish, findings of which
indicated that further sampling was warranted (Johnson, 1990).

These surveys provided the impetus for subsequent investigations of PCDDs/PCDFs in the
upper Columbia River and Lake Roosevelt (B.C. Ministry of Environment, 1990; Johnson
et al., 1991a,b,&c; Boyle er al., 1992; Serdar et al., 1993 & 1994), Most of these
investigations have focused on residues in fish in order to assess human health risks.
Although a discussion of the fish data is beyond the scope of this report, it is noteworthy
that contamination of certain species was at one time substantial enough to elicit
consumption advisories on both sides of the border (Kirkpatrick, 1989; Gebbie, 1990).

Ecology first analyzed suspended particulate matter (SPM) from the Columbia River at
Northport in 1990 as a way to estimate PCDD/PCDF concentrations in the water
column (Johnson et al., 1991¢c). Because of their tendency to sorb to sediments,
PCDDs/PCDFs are readily detectable in SPM compared to analysis of whole water.
The SPM data were used in turn to estimate PCDD/PCDF loads to Lake Roosevelt and
assist Ecology’s Water Quality Program and the U.S Environmental Protection Agency
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(EPA) in refining the Columbia River total maximum daily load (TMDL) to limit the
discharge of 2,3,7,8-TCDD to the Columbia River basin.” The TMDL, finalized by EPA
in 1991, identifies a loading capacity or watershed target of 2.31 mg 2,3,7,8-TCDD/day
for the Columbia River north of the international boundary (EPA, 1991).

Celgar Expansion and Modernization

In 1991, the Canadian federal government and British Columbia provincial government
approved an expansion and modernization plan for the mill to be completed by July 1,
1993. In addition to more than doubling its pulp output to 1200 air-dried tonnes per day,
the plan called for process changes and secondary wastewater effluent treatment

- (previously discharged to the Columbia River untreated) which were expected to reduce
PCDDs/PCDFs in Celgar’s final effluent to undetectable levels (Celgar Expansion Review
Panel, 1991). Celgar also reported more immediate pollution reductions in 1991,
including increased substitution of chlorine dioxide for chlorine in pulp bleaching, use of
hydrogen peroxide in the delignification process, and removal of recovery boiler scrubber
water which contained dibenzofuran, a PCDF precursor. :

Ecology’s Trend Monitoring Program

With the news of ongoing and planned improvements at Celgar, Ecology decided to
conduct long-term monitoring in the upper Columbia River and Lake Roosevelt. EPA
provided Ecology with a Clean Lakes grant to initiate contaminant monitoring during
1992-1993. The primary goal of the trend monitoring was to document the effects of
pollution controls being implemented by Celgar, as well as the Cominco smelter'.

To achieve this goal, Ecology decided to build upon the data collected during 1990 as a
basis for continued monitoring of PCDDs/PCDFs. Among the sample media analyzed
during 1990, SPM and lake whitefish tissues were selected for trend monitoring mainly
due to their elevated concentrations of 2,3,7,8-TCDF, and to a lesser extent, 2,3,7,8-
TCDD in whitefish. SPM was viewed as a useful gauge of instantaneous PCDDs/PCDFs
levels in the water column and concurrent discharges by Celgar. Lake whitefish, on the
other hand, were considered useful for longer-term monitoring due to their accumulation
of these persistent compounds over time. |

!Cominco Ltd. operations in Trail, B.C., located on the banks of the Columbia River approximately 11 river
miles above the international boundary, include the world’s largest integrated lead-zinc smelter and refinery.
Tt is considered to be the major source of metals contarnination in the upper Columbia River and upper Lake
Roosevelt. Ecology’s monitoring program also included collection of data fo analyze trends in metals
contamination. The metals data are included in Serdar ez al., (1993 & 1994) and several forthcoming
Ecology reports.
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Measurable trends in whitefish 2,3,7,8-TCDF and 2,3,7,8-TCDD concentrations were not -
expected for several years. However, improvements at Celgar were translated into
significant declines of these compounds in muscle tissues between 1990 and 1993 (Serdar
et al., 1994). For instance, 2,3,7,8-TCDF in whitefish muscle decreased from a mean
concentration of 126 pg/g (parts per trillion) in 1990 to 62 pg/g in 1992, then declined
further to 33 pg/g in 1993. There was also a four-fold decrease in 2,3,7,8-TCDD
concentrations, with most of the decline occurring between 1990 and 1992. Analysis of
whitefish tissues by Ecology was dropped subsequent to 1993 to avoid duplicating part
of an EPA survey of PCDDs/PCDFs in Lake Roosevelt fish during 1994. '

Results of previous monitoring for PCDDs/PCDFs in the upper Columbia River and Lake
Roosevelt have been reported in Interim Report on Monitoring Contaminant Trends in
Lake Roosevelt (Serdar er al., 1993) and Contaminant Trerids in Lake Roosevelt (Serdar
et al., 1994). A more detailed analysis of samples collected during 1990 may also be
found in PCDDs/PCDFs in Columbia River Suspended Particulate Matter (Johnson et
al., 1991c) and Polychlorinated Dioxins and -Furans in Lake Roosevelt (Columbia
River) Sportfish (Johnson et al., 1991a).

Objectives

The present report contains results of monitoring PCDDs/PCDFs in SPM during
1990-1994.

The objectives were to:
» Document the effects of pollution controls instituted by Celgar.

¢ Estimate PCDD/PCDF loads in the Columbia River at Northport and to
Lake Roosevelt downstream.

e Compare the 2,3,7,8-TCDD load to the target load for the Columbia River watershed
north of the international boundary, as detailed in EPA’s TMDL for the Columbia
River basin.
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Methods

Site Selection

We selected Northport (Figure 2) as a sampling site because it is an accessible, free-
flowing reach of the river upstream of the large depositional areas (i.e., PCDD/PCDF
sinks) in Lake Roosevelt (Johnson ef al., 1991b). At Columbia River mile 735,
Northport is approximately 10 river miles below the international border and 46 river
miles below Celgar. Samples were collected off a man-made gravel bar extending into
the Columbia River from the left bank, near the Northport boat launch.

The reach between Northport and the international border is in a relatively natural state.
Aside from a few houses and a two-lane highway, there is little development along the
banks. The substrate is sandy, with gravel and cobble-sized material in riffle areas;
there is very little fine material (<0.062 mm) in the sediments (Johnson et al., 1988).
The watershed of the border reach is primarily forested, with several small tributary
streams. The Pend Oreille River enters the Columbia on the left bank just north of the
Canada border, contributing 27% of the mean annual Columbia River flow at the
border (Butcher, 1992).

Sample Collection

Sampling of Columbia River SPM in 1990, 1992, 1993, and 1994 was conducted in a
nearly identical manner. For all years, a three-day composite sample was collected
during low river flow in late September or early October.

River water was pumped from an intake situated in 12-ft deep water (5-ft in 1990)
approximately 50 feet offshore in the main current of the river. The depth of the intake
was periodically adjusted to 2, 5, and 10-ft depths (1 and 4-ft in 1990) to approximate a
depth-integrated sample. The water was delivered via a peristaltic pump to two
Alfa-Laval Sedisamp I continuous-flow centrifuges (model 101IL) which extracted
SPM from whole water. .

To avoid sample contamination, all surfaces coming in contact with the samples were
pre-cleaned by scrubbing with Liquinox® detergent, followed by sequential rinses with
hot tap water, nitric acid (except 1990), de-ionized water, acetone, and hexane. Tubing
and fittings were Teflon® or Teflon-fined except for Silastic® tubing on the peristaltic
pump. Nalgene® tubing was used for the intake line in 1994, Centrifuge bowl parts
“are constructed of high quality stainless steel.

Table 1 compares the flow rate, centrifuge run time, amount of sample obtained, SPM
removal efficiency, and Columbia River flow among years. The centrifuge removal
efficiency is based on data from laboratory analysis of total suspended solids (TSS) in
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water samplés and from pump-flow measurements. Flow data were obtained from the
U. 8. Geoiogwal Survey NASQAN Station 12399500 (Columbla River @ International

Boundary).

Table 1. SPM Sample Collection Parameters, 1990-1994.

1990 1992 1993 1994
(Oct 9-11)  (Sep 29-Oct2)  (Oct5-7)  (Oct 10-12)

Average combined flow rate to 270 170 170 330
centrifuges (I/h)
Centrifuge run time (h) 57 59 68 57
Volume of water centrifuged (L) 15,450 10,200 11,540 18,925
" Amount of SPM obtained (g, wet) -~ 90 63 81 97
% Solids 26.2 212 - 16.4 16.0
Dry wéight of sample (g) - 23.6 14.4 13.3 15.5
SPM removal efficiency (%) 76 100 61 unknown
Average flow at border (m’/s) 1,745 2,662 1,628 1,689

SPM accumulated by the centrifuge was scraped from the centrifuge bowl witha
Teflon-coated spatula and placed in amber glass jars specially cleaned for trace organics
analysis. Water samples were also collected at eight to fourteen hour intervals for
analysis of specific conductance, total organic carbon (TOC), dissolved organic carbon .
(DOC), TSS, pH, and temperature. Samples for DOC were not analyzed in 1990.
Water samples for TOC and DOC analysis were preserved with sulfuric acid to pH <2.
DOC samples were filtered with a 0.45 pm extraction disc in the field prior to
acidification. Measurements of pH and temperature were done in the field. All

samples for laboratory analysis were kept on ice while in the field.

Sample Analysis

SPM samples were analyzed for all 2,3,7,8-substituted PCDDs and PCDFs using
isotope dilution, high resolution GC/MS EPA Method 8290 or 1613. SPM samples
from 1990, 1992, and 1993 were analyzed using EPA 8290 by: Alta Analytical
Laboratory in El Dorado Hills, CA (1990); Enseco California Analytical Laboratory in
West Sacramento, CA (1992); and Triangle Laboratories in Research Triangle Park,
NC (1993). The 1994 sample was analyzed by Pacific Analytical in Carlsbad, CA
using EPA 1613.
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Methods 8290 and 1613 have minor differences with respect to the use of internal

- standards (1613 requires more), reporting of estimated maximum possible
concentrations (EMPCs; 1613 does not report these), calibration range (1613 is twice as
wide), and laboratory control samples (1613 requires one at the beginning of each
instrument run). Their use may be dictated more by laboratory preference than actual
performance (personal communications with Dante Bencivengo, Pacific Analytical and
Todd Vilen, Triangle Laboratories). We found no evidence to indicate that either
method generates biased data or would otherwise preclude data comparability among
years.

TOC and percent solids determination in the SPM sample were done by Puget Sound
Estuary Program protocols (EPA, 1986a) and EPA Method 160.3, respectively.
Analysis of water samples was conducted according to the following EPA methods:
specific conductance - EPA 120.1; TOC and DOC - EPA 415.1; and TSS - EPA 160.2.

Data Quality

Complete results of PCDD/PCDF analyses for each year are in the Appendix. Stuart
Magoon of the Manchester Environmental Laboratory reviewed all of the PCDD/PCDF
data for holding times, method blanks, initial and continuing calibration, internal
standard recoveries, isotopic abundance ratios, and matrix spike recoveries.

Overall quality of the data was good. SPM samples collected during 1990 and 1992
were analyzed in duplicate for all seventeen 2,3,7,8-PCDDs/PCDFs fo assess precision.
The size of the 1994 sample was not sufficient to analyze in duplicate, and the 1993
sample was large enough to conduct duplicate analysis of 2,3,7,8-TCDD and
2,3,7,8-TCDF only. For samples analyzed in duplicate, the relative percent difference
(range as a percent of the mean) was generally less than 30%. Duplicate analysis of
matrix spikes also showed good precision.

For the most part, analyses of PCDDs/PCDFs were within the method quality control
limits and all data are useable as qualified. Qualifiers were included in the following
instances:

e Some of the 1992 and 1994 results were below the lower calibration limit and were
therefore qualified as estimates (J). ‘

* Analysis of four PCDDs/PCDFs in 1993 did not meet Method 8290 criteria for
isotopic abundance ratios. Results were qualified as estimated maximum possible
concentrations (EMPCs). '

e Two other analytes from the 1993 sample were below practical quantitation limits
and were qualified as estimates (J).
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e 2.3,4,6,7,8-HxCDF was detected in the 1993 method blank at a concentration equal
to 38% of the analytical result. 2,3,7,8-TCDD was detected in the 1994 method
blank at a concentration equal to 28% of the analytical result. The presence of
these analytes were therefore considered results of Jaboratory contamination and not
native to the samples (UJ).

e The internal standard for OCDD in 1994 was below the acceptable recovery
fimit (J). '
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Results

General Water Quality Characteristics of the
Columbia River at Northport

. Table 2 shows results of water sample analysis. Specific conductance and temperature
showed little variation within or among years. The TOC levels in 1990 were about
double that in following years, and pH varied substantially among years. While we
cannot explain the relatively high TOC in 1990, differences in sampling practices may
explain the variations in pH. Higher pH values were obtained during 1990 and 1994
when samples were taken in situ, and are more consistent with historical records of pH
in the upper Columbia River (USGS, 1980-1991). When samples were taken from the
centrifuge intake manifold, as in 1992 and 1993, the pH values were much lower. We
conclude that the pressure differential caused by pumping the sample approximately
200 feet horizontally and 20 feet vertically caused changes in dissolved gas
concentrations which in turn resulted in lower pH. -

Table 2. Summary of Columbia River Water Quality at Northport During SPM Sample

Collection (mean £ SD).

1990 1992 1993 1994
0=8) - (n=7) (n=6) (n=6)
it Condneinee Gumhosiomy | 148 £2 | 135+2 15043 M0%4
Total Organic Carbon (mg/L) 3.3+ 0.1 1.3+0 19402 1.4+01
Dissolved Organic Carbon (mg/L) na 1.1 £ 0.1 1.9 + 0.6 1.3 4+ 0.1
Total Suspended Solids (mg/L) 20405 14+05 2204 087
pH (s.u., median value) | 8.2 7.2 6.9 8.3
Temperature (C) 3.0+ 0.6 147410 145+10 151£05

na=not analyzed
J=estimated value

TSS concentrations obtained during 1994 were lower than normal; four of the six water
samples had concentrations below the laboratory’s reporting limit of 1 mg/L. The

0.8 mg/L value shown in Table 2 was calculated by dividing the dry weight of the SPM
sample by the volume of water centrifuged. Since reliable TSS values were not
obtained from laboratory analysis, there is no way to assess the centrifuge’s
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SPM-removal efficiency, which had been estimated to range from 60-100% during
previous years of monitoring (Table 1).

As a result of low TSS concentrations in 1994, the estimated daily load of suspended
solids in the Columbia River at Northport was also much lower than during previous
monitoring. Bstimates of daily suspended solids loads during 1990-1993 monitoring
pad been consistent among years, ranging from 300,000 to 320,000 Kg/day. The daily
suspended solids load during the 1994 monitoring was approximately 117,000 Kg/day.

2,3,7,8;PCDDIPCDF Concentrations in Suspended
Particulate Matter ‘

PCDD/PCDF concentrations in SPM samples obtained during 1990-1994 are shown in
Table 3. The samples collected during 1993 and 1994 had more organic carbon and
slightly more moisture than in previous years. This may be due to the relative absence
of silt-sized slag particles originating from the Cominco smelter, which had previously
been observed as a major component of SPM (Bortleson ef al., 1994). The odor and
texture of the 1993 and 1994 samples suggest that it contained a greater proportion of
biological material than previous samples. :

Six PCDDs/PCDFs were detected in the 1990 SPM sample, three in 1992, fourteen in
1993, and nine in 1994, The small number of PCDDs/PCDFs found in the 1992
sample was probably due to relatively high detection limits. Of the 17 PCDD/PCDF
congeners analyzed, all but one -1,2,3,7,8,9 HxCDF — were detected in at least one of
the SPM samples. OCDD, 1,2,3,4,6,7,8-HpCDD, and 2,3,7,8-TCDF were generally
found at the highest concentrations and were the only congeners detected all four years.
Other PCDDs/PCDFs were detected at Jow concentrations (less than 5 pg/g) in ail but
two instances. '

2,3,7,8-TCDF was detected in the 1994 SPM sample at 1.1 pg/g. This represents a

75 % decrease from the 1993 concentration and is two orders of magnitude lower than '
in 1990. 2.,3,7,8-TCDD was not detected in SPM during 1990, 1992, or 1993 at
quantitation limits ranging from 0.4 to 1.7 pg/g. 2,3,7 ,8-TCDD was detected in the
1994 SPM sample at 1.8 pg/g, but as mentioned previously, its presence was
congsidered a result of laboratory contamination. :

Figure 3 illustrates the variation in congener composition from year to year. OCDD,
and to a lesser extent 1,2,3,4,6,7,8-HpCDD, became the predominant congeners during
1992-1994 after 2,3,7,8-TCDF concentrations dropped precipitously from the 1990
level. However, concentrations of these PCDD congeners also dropped dramatically -
20 to 30-fold — between 1993 and 1994, :
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Table 3. Concentrations of 2,3,7,8-PCDDs/PCDFs in Columbia River SPM at
Northport, 1990-1994 (mean * range, pg/g [parts per trillion], dry weight basis).

1990 1992 1993 1994
Compound TEF (n=2) (n=2) (n=2)* (n=1)
% Moisture 73.8 78.8 83.6 84.0
% TOC 76 2.2 10.4 12.0
2,3,7,8-TCDD 1 U0.809 UQS51L7 UQ407 1.8UJ
1,2,3,7,8-PeCDD 0.5  U(@©.5 U(1.0-1.5) 0. SEMPC  2.37J
1,2,3,4,7,8-HxCDD 0.1 U©0.9-1.3) UQ2.52.6) 1.5 U(0.6)
1,2,3,6,7,8-HxCDD 0.1 U(@.7-1.0) U(3.2) 3.0 Ul.2)
1,2,3,7,8,9-HxCDD 0.1 U0.81.1) UR.7 3.27 U(0.5)
1,2,3,4,6,7,8-HpCDD 001  11+1 31+67 74 3.57
OCDD 0.001 79+9 214 + 30 482 16.5 ¥
2,3,7,8-TCDF 0.1 9922 62+04) 4.4%£02 1.17
1,2,3,7,8-PeCDF 0.05 1.0+0.1  UQ.7-1.8) 0.77 1.27
2,3,4,7,8-PeCDF 05 1.4+0.2  UQ@.5-2.6) 0.6EMPC U(.3)
1,2,3,4,7,8-HxCDF 0.1 U@0.2:0.4 U226 LIEMPC UQ.5)
1,2,3,6,7,8-HxCDF 0.1 U0.2-0.3) U2.42.8 0.6 1.07
2,3,4,6,7,8-HxCDF 0.1 U@0.2-0.3)° U@.2-2.5) 1.701 047
1,2,3,7,8,9-HxCDF 0.1 U@0.3-0.4 UQ2.2-2.6) U(0.5) U©0.4)
1,2,3,4,6,7,8-HpCDF 0.01 Ud.1-1.7y  U(1.2-10) 8.5 . 1.27
1,2,3,4,7,8,9-HpCDF  0.01 U©.5-0.6)  U1.0-10) 0.9 EMPC  UQ.7)
OCDF 0.001  4.6:+0.7 U11-14) 23.6 U7
TEQ= 10.8 1.1 3.3 1.5

detected PCDDs/PCDFs in bold print
TEF =Toxicity Equivalency Factor

*duplicate analysis of 2,3,7,8-TCDD and 2,3,7,8-TCDF only
U=Undetected at or above range of quantitation limits in parentheses

UJ=analyte detected in method blank

EMPC =Estimated Maximum Possible Concentration :
J—estimated concentration due to result below calibration range, below practical quantitation iimit, or
associated internal standard below recovery limit.

TEQ=Toxicity Equivalent, based on detected values
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Figure 3. PCDD/PCDF Concentrations in Columbia River SPM

at Northport, 1990-1994 (pg/g, dry weight basis).
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Toxicity Equivalence

All seventeen PCDDs/PCDFs congeners with chlorine atoms in the 2, 3, 7, and 8
positions (e.g. 1,2,3,4,6,7,8-HpCDD) are considered to have a high level of toxicity,
with 2,3,7,8-TCDD being the most toxic. An individual congener's toxicity relative to
2.3,7,8-TCDD, or toxicity equivalency factor (TEF), may be used to convert its
concentration into an equivalent concentration of 2,3,7,8-TCDD, referred to as a toxicity
equivalent (TEQ). In general, congeners with greater chlorine substitution (e.g. OCDF)
have lower TEFs than less chlorinated congeners (e.g. 2,3,7,8-TCDF) (Table 3).
Because PCDDs/PCDFs are generally found in mixtures, the TEQ concentration of a
sample is expressed as the sum of TEQs for each congener. TEQs have no regulatory
basis in water, but may be used to estimate risks associated with exposure to
2,3,7,8-PCDD/PCDF mixtures (Barnes ef al., 1989).

TEQs, calculated from PCDDs/PCDFs detected in SPM, declined by an order of
magnitude from 1990 to 1992 (10.8 vs. 1.1 pg/g). From 1992 to 1993, TEQ increased
. three-fold to 3.3 pg/g, then dropped to 1.5 pg/g in 1994. At least some of the dramatic
decline in TEQ from 1990 to 1992 was due to the much higher detection limits in 1992
as compared to 1990 (and other years). For instance, if non-detected congeners were
used to derive the TEQ using one-half the mean detection limits, TEQs for 1990 and
1992 would be 12.3 and 6.7 pg/g, tespectively (4.1 pg/g for 1993 and 2.9 pg/g for
1994).

Perhaps more interesting is the change in compounds responsible for the toxicity, as
shown in Figure 4. In 1990 and 1992, the congener 2,3,7,8-TCDF accounted for
92% and 56% of the TEQ, respectively. In 1993, no single PCDD/PCDF accounted
for the majority of TEQ (1,2,3,4,6,7,8-HpCDD had the greatest contribution at 22%).
1,2,3,7,8-PeCDD accounted for 75% of the TEQ in the 1994 sample. Again, these
changes reflect shifting patterns in the composition and concentrations of
PCDDs/PCDFs bound to suspended particulate matter.

2.3,7,8-PCDD/PCDF Loads in the Columbia River at
Northport

Daily loads of SPM-bound PCDDs/PCDFs in the Columbia River at Northport were
calculated for each year as the product of their concentration in SPM, TSS:
concentration in water, and the daily Columbia River discharge (Table 4). The
PCDD/PCDF loads in Table 4 probably underestimate actual loads because they do not
account for dissolved PCDDs/PCDFs. The loads detected in 1994 were generally
one-to-two orders of magnitude lower than previous years due to both lower congener

" concentrations and suspended solids loads in the river. The 2,3,7,8-TCDF load
decreased 300-fold between 1990 and 1994.
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Table 4. Loads of SPM-Bound 2,3,7,8-PCDDs/PCDFs in the Columbia River at
Northport, 1990~1994 (mg/day).

Compound 1990 1992 1993 1994
2,3,7,8-TCDD nd nd nd nd
1,2,3,7,8-PeCDD nd nd 0.2 0.3
1,2,3,4,7,8-HxCDD nd nd 0.5 nd
1,2,3,6,7,8-HxCDD nd nd 0.9 nd
1,2,3,7,8,9-HxCDD nd nd 1.0 nd
1,2,3,4,6,7,8-HpCDD 3.3 10 23 0.4
OCDD 24 69 150 1.9
. 2,3,7,8-TCDE 30 2.0 1.4 0.1
1,2,3,7,8-PeCDF 0.3 nd 0.2 0.1
2,3,4,7,8-PeCDF 04 nd 0.2 nd
1,2,3,4,7,8-HxCDF nd nd 0.4 nd
1,2,3,6,7,8-HxCDF nd . nd 0.2 0.1
2,3,4,6,7,8-HxCD¥ nd nd nd 0.05
1,2,3,7,8,9-HxCDF nd nd nd nd
1,2,3,4,6,7,8-HpCDF nd nd 2.6 0.1
1,2,3,4,7,8,9-HpCDF nd nd 0.3 ‘nd
OCDF 14 ond 7.3 - nd
TEQ= 3.3 0.4 1.0 0.2

nd=not detected
TEQ=Toxicity Equivalent

As mentioned previously, the daily suspended solids load at Northport during 1994
monitoring was approximately 40% of the loads measured 1990-1993. This probably
also accounted somewhat for the low 1994 TEQ load. A suspended solids load in 1994
similar to those during 1990-1993 would have yielded a TEQ load of approximately
0.5 mg/day during 1994. The relatively low TEQ load in 1992 is due in part to the
higher PCDD/PCDF detection limits reported for the 1992 sample. :

Estimation of 2,3,7,8-TCDD Loads

2.3,7,8-TCDD is of special interest because, in addition to being the most toxic
congener, it is the only PCDD/PCDF for which water quality criteria have been
promulgated (EPA, 1986b). EPA has established a total maximum daily load (TMDL)
for 2,3,7,8-TCDD to limit its discharge to the Columbia River basin (EPA, 1991).

Rased on the harmonic mean flow of the Columbia River at the international border

(1.78 x 10° L/day), EPA has determined that the loading capacity or watershed target -
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for the Columbia River north of the border is 2.3 mg/day to avoid surpassing the water
quality criterion of 0.013 pg/L (parts per quadrillion).

Since 2,3,7,8-TCDD was not detected in the SPM sample during the four years of
monitoring, maximum possible SPM or solid phase loads were estimated by substituting
quantitation limits for actual concentrations (Table 5). The highest quantitation limits
were used for years where ranges are reported (1990, 1992, and 1993). Sokd phase
loads for all years except 1992 were approximately 0.2 - 0.3 mg/day. The higher load
estimate for 1992 was due to a high quantitation limit for 2,3,7,8-TCDD.

Table 5. Estimated Maximum Possible 2,3,7,8-TCDD Loads and Whole Water
Concentrations in the Columbia River at Northport, 1990-1994.

1990 1992 1693 1994

Solid Phase 2,3,7,8-TCDD Load (mg/day) 0.3 0.5° 0.2: 0.2¢

Dissolved Phasé 2,3,7,8-TCDD Load (mg/day) 0.9 2.3 2.3¢ 1.1°
Total 2,3,7,8-TCDD Load (mg/day) 1.2 2.8 2.5 1.3
Whole Water Concentration (pg/L) ~0.008 0012 0.018 0.009
“Based on quantitation limits, this report “Based on quantitation limits, Bortleson et al. (1994)
bEstimated using X, of 2.00 x 10° “Based on quantitation limits, Serdar et al. (1994)

We also estimated dissolved phase loads for 2,3,7,8-TCDD (Table 5) because a
potentially significant fraction is likely dissolved due to the low concentration of
suspended solids in the water column. The TMDL and water quality criterion for
2,3,7,8-TCDD are based on whole water, not simply the solid phase. ‘

Maximum possible dissolved 2,3,7,8-TCDD loads for 1992 and 1993 were based on
results of sampling at Northport conducted by the U.S.Geological Survey (USGS)
during 1992 (Bortleson et al., 1994) and Ecology during 1993 (Serdar ez al., 1994).
Columns packed with XAD resin were used to concentrate dissolved 2,3,7,8-TCDD in
clarified river water. Neither the USGS nor Ecology detected dissolved 2,3,7,8-TCDD at
quantitation limits of 0.01 pg/L and 0.016 pg/L, respectively. However, the quantitation
limits are useful in estimating maximum possible loads, as done for SPM. Maximum
possible dissolved loads for both 1992 and 1993 were 2.3 mg/day, yielding total (solid +
dissolved loads) of 2.8 and 2.5 mg/day, respectively.

Since dissolved phase monitoring was not conducted during 1990 and 1994, we calculated
theoretical dissolved loads using the 2,3,7,8-TCDD sorption partition coefficient (K,.).
The K, is a value derived from a hydrophobic compound’s equilibrium distribution
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between sediment and water and normalized to organic carbon. The fraction of
2,3,7,8-TCDD in the dissolved phase can be calculated from the equation:

Fraction of dissolved 2,3,7,8-TCDD = {1 + (K, x Fraction OC in SPM x Fraction SPM in water)}

K, values are obtained experimentally, by observations of partitioning between water
and solid phases with known organic carbon content, or they may be calculated using
other properties of a compound, such as its relative solubility in octanol and water.
‘Mackay et al. (1992) have compiled thirty-three 2,3,7,8-TCDD K,, values from the
literature, derived both empiricaily and theoretically, and ranging from 1.15 x 10° to
3.89 x 107 with a median value of 2.00 x 10°. We used the median K,,, (2.00 x 10% to
calculate dissolved loads.

Total maximum possible water column concentrations and daily loads in 1990 and 1994
were about one-half of EPA’s water quality criterion and watershed target for the
Columbia River north of the international border. In 1992 and 1993, daily maximum
possible 2,3,7,8-TCDD loads were slightly higher than the target of 2.3 mg/day,
although the concentration in water during 1993 was slightly below the criterion of
0.013 pg/L.

Page 19



Discussion

Pollution Abatement by Celgar

The primary objective of this four-year monitoring program was to document the
effects of pollution controls instituted by the Celgar pulp mill. By the time we collected
our initial SPM sample in 1990 Celgar had already taken some measures (o reduce their
discharge of PCDDs/PCDFs, such as terminating the use of defoamers which contained
PCDD/PCDE precursors and beginning to substitute chlorine dioxide for chlorine in the
bleaching process. Because some of these early process changes were implemented
before reliable data were available on PCDDs/PCDFs in Celgar’s effluent, it is unclear to
what extent they had reduced concentrations prior to 1990.-

Figure 5 shows 2,3,7,8-TCDF in Celgar effluent from May 1989 through October 1994.

" These data, collected and reported by Celgar, indicate that the largest reductions in
2,3.7,8-TCDF discharges occurred during 1991. Celgar (1992) cites these improvements
as a result of further refinements in production processes, such as increased chlorine
dioxide substitution for chlorine. By the time the modernized mill and secondary
treatment system were fully operational in mid-1993, 2,3,7,8-TCDF concentrations in
Celgar effluent were no longer detectable at a limit of 2 pg/L (Celgar Pulp Co., 1993 &
11994; Jim McLaren, Environmental Manager, Celgar Pulp Co., personal and written
communications).

Decreased concentrations and loads of 2,3,7,8-TCDF in SPM correspond well with-
reductions achieved by Celgar from 1990 to 1994. Until 1993, 2,3,7,8-TCDF was the
most significant congener downstream of Celgar due to its contribution to overall toxicity
and consistent detectability — usually at the highest concentrations. 2,3,7 ,8-TCDD,
although more important from a toxicity and regulatory standpoint, was detected in only
15% of effluent samples analyzed by Celgar between May 1989 and October 1994.

Celgar did not begin monitoring for the full suite of 2,3,7,8-PCDDs/PCDFs until
September 1992. During the following two years, they reported results on 16 effluent
samples, in which OCDD was the most frequently detected (38% of samples), followed by
2,3,7,8-TCDF (19%), 2,3,7,8-TCDD (12%), and OCDF (6%). Four effluent samples
were also analyzed between March 1995 and March 1996. The only PCDDs/PCDFs
detected were OCDD (in all four samples) and 1,2,3,4,6,7,8-HpCDD (two samples).

There are no documented sources of PCDDs/PCDFs to the study area aside from the
Celgar pulp mill. Possible point sources, although probably very small, may include
several wood preservation operations and municipal wastewater treatment plants in the
Pend Oreille drainage (BCI, 1991-Draft) and along the Columbia River between the
border and Hugh Keenlyside Dam (Butcher, 1992; MacDonald Environmental Sciences
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Ltd., 1997-Draft). Celgar is probably not a continuing source of measurable
PCDDs/PCDFs, with the possible exception of 1,2,3,4,6,7,8-HpCDD and OCDD.

Although there are no data to indicate a specific source of non-Celgar PCDDs/PCDFs
detected in SPM, possibilities may include: 1) resuspension of contaminafed bottom
sediments between Celgar and Northport; 2) undocumented urban or industrial pollutant
sources to the river; and 3) atmospheric deposition in the upper Columbia River basin.
The latter possibility is supported by evidence from Arrow Lake upstream of Celgar,
sediments of which had OCDD concentrations ranging from 26 to 68 pg/g and lower
levels of OCDE (7.5 pg/g), but no other PCDDs/PCDFs at detection limits as low as -
0.3 pg/g (Tuominen e al., In Prep). Since there are no known or suspected point-
sources of PCDD/PCDFs to Arrow Lake, this suggests their presence is due to
atmospheric transport. This hypothesis is consistent with research showing that highly
chlorinated PCDDs/PCDFs, especially OCDD, are associated with airborne particulate
matter (Czuczwa et al., 1984), and that these chemicals are widely distributed with
aquatic sediments as the ultimate sinks (Czuczwa and Hites, 1986).

Comparison to Other Surveys

Environment Canada - 1990-1991

Environment Canada monitored PCDDs/PCDFs in SPM from three Columbia River
sites — one above Celgar and two below - during October 1990, March 1991, and June
1991 (Table 6)(Tuominen et al., 1994; Tuominen ef al., In Prep). Their initial
monitoring at Waneta, just upstream of the Pend Oreille River, coincided with our
original SPM collection. They also collected SPM from a site approximately 2.4 miles
downstream of Celgar several days later (October 14-17, 1990). Unfortunately, low
resolution GC/MS was employed for this initial survey, resulting in high detection
Jimits (14-800 pg/g) and only one compound being detected: 2,3,7 ,8-TCDF at 1,900
pg/g (2.4 RM below Celgar) and at a mean concentration of 878 pg/g (Waneta). The
difference in Environment Canada’s 2,3,7,8-TCDF results at Celgar and Waneta may
be due in part to deposition of sediments in this 30-mile river reach, but more likely
reflects dilution from the Kootenay River (assuming no additional 2,3,7,8-TCDF
inputs) which increases the Columbia River flow by an annual average of 75 % between
Celgar and Waneta (Butcher, 1992).

Subsequent monitoring of SPM by Environment Canada in 1991 showed an order of
magnitude decrease in 2,3,7,8-TCDF and TEQ concentrations at both the Celgar and
Waneta sites. This agrees well with PCDD/PCDF reductions reported by Celgar. The
results also show that there is no significant contribution of PCDDs/PCDFs from the
Columbia River above Celgar, represented by the Arrow Lake data. ‘
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Table 6. Summary of 2,3,7,8-TCDF and TEQ Concentrations in Columbia River SPM
Analyzed by Environment Canada and Ecology, 1990-1991 (pg/g, dry weight basis).

Site October 1990 March 1991  June 1991
Arrow Lake . -
2,3,7,8-TCDF - U@4-11) U@ U(1-1.4)
TEQ ' _ O* 0.05* 0.04*
2.4 'RM below Celgar
2,3,7,8-TCDF - 1,900 98 7 107+
TEQ 190 .99 10.7%
- Waneta
2,3,7,8-TCDF 878+ <0.4* <112*
TEQ : 87.8% 0.04* 11.2%
Northport (Ecology)
2,3,7,8-TCDF 99+ - -
TEQ & 10.8* - -

U="Undetected at or above range of quantitation Iimits in parentheses
TEQ=Toxicity Bquivalent, based on detected values '

*mean of two results _ :

Although the Environment Canada data generally support results and conclusions from -
our early study (e.g. 2,3,7,8-TCDF as the major contributor to TEQ, substantial
reductions in 2,3,7,8-TCDF discharges after 1990), the disagreement in 2,3,7,8-TCDF
levels during concurrent monitoring by Ecology and Environment Canada is a
- confounding item. Tuominen ez al. (1994) concluded that fower 2,3,7,8-TCDF
concentrations obtained by Ecology are a result of incomplete mixing of the Pend
Oreille River at Northport. Since the Pend Oreille contributes 27% of the mean annual
Columbia River flow at the Canada border, 2,3,7,8-TCDF concentrations in our SPM
sample should have been lowered accordingly when compared to Waneta, assuming
" identical TSS concentrations in the Pend Oreille, no additional 2,3,7,8-TCDF inputs,
and complete mixing of the Pend Oreille River at Northport. However, if the Pend
Oreille River is not completely mixed with the Columbia River at Northport, it stands
to reason that 2,3,7,8-TCDF concentrations would be lowered to a greater degree since
" the Pend Oreille enters the Columbia at the left bank, the same side from which our
samples were collected. '

There is no direct evidence that the Pend Oreille and Columbia rivers are not
completely mixed at Northport. The 10-mile reach between the confluence and
Northport is free-flowing and rapid, often shallow and with a number of torturous -
bends, all suggesting good if not complete mixing. However, we have not found any
empirical data on mixing and the results presented here are not adequate to assess the
degree to which these rivers are mixed.
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U.S. Geological Survey - 1992

USGS conducted a large-scale survey of sediment quality in Lake Roosevelt during -
11992, results of which are reported in Bortleson ez al. (1994). A portion of this survey
involved sampling SPM concurrent with Ecology. Results of their
2.3,7,8-PCDD/PCDF analysis are shown in Table 7.

Table 7. Concentrations 2,3,7,8-PCDDs/PCDFs in Cohxmbia River SPM at Northport
Analyzed by the U.S. Geological Survey and Ecology During 1992 (pg/g, dry weight
basis).

Compound T USGS.DWIS  USGS-SDPS  Ecology

2,3,7,8-TCDD U(3.6) U@B.7 U(1.5-1.7)
1,2,3,7,8-PeCDD U4.4) N () U(1.0-1.5)
1,2,3,4,7,8-HxCDD UR.5) U4.9) U(2.5-2.6)
1,2,3,6,7,8-HxCDD U(8.6) U(6.3) U@3.2)
1,2,3,7,8,9-HxCDD U@G.4 . UG4 UuR.7
1,2,3,4,6,7,8-HpCDD 210 . U@ 31+
OCDD 1,300 240 214*
2,3,7,8-TCDF O U@aA U(©9.4) 6.2+
' 1,2,3,7,8-PeCDF U(4.6) U(3.3) U(1.7-1.8)
2,3,4,7,8-PeCDF U(6.7) U@.5) U(2.5-2.6)
1,2,3,4,7,8-HXCDF U(7.4) U(5.8) U(2.2-2.6)
1,2,3,6,7,8-HxCDF U449 U(6.3) U(2.4-2.8)
2,3,4,6,7,8-HxCDF U(8.0) UG.8) 0 UQ.2-2.5
1,2,3,7,8,9-HXxCDF Ul.7) U(6.3) UQ2.2-2.6)
1,2,3,4,6,7,8-HpCDF 130 u@s) U(1.2-10)
1,2,3,4,7,8,9-HpCDF U6.1) U(3.0) U(1.0-10)
OCDF | 230 130 U(11-14)
TEQ= 4.9 0.4 1.1

detected PCDDs/PCDFs in bold print

DWIS=Depth-Width Integrated Sample

SDPS= Short-Duration Point-Source Sample -
U=Undetected at or above range of quantitation limits in parentheses
TEQ="Toxicity Equivalent, based on detected values

*mean of two results
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Two SPM samples were analyzed for the USGS survey: a depth-width integrated
sample (DWIS) collected at Northport during an 8.5-hour period on September 30, and
sub-sample of our SPM which was collected during the same 8.5-hour period and
designated as a short-duration point source (SDPS) sample. The purpose of this
sampling scheme was to determine if PCDD/PCDF data obtained from a point source
(i.e. from the left bank) were representative of PCDD/PCDF concentrations in the river
cross-section. '

The USGS samples had much higher concentrations of hepta- and octa-chlorinated
congeners than ours, although the OCDD concentration in the SDPS sample agreed
well with ours. The DWIS sample also had PCDD/PCDF concentrations at least
75% higher than SPM samples collected from the left bank, with the exception of
2,3,7,8-TCDFE. It is possible that elevated PCDD/PCDF concentrations in the DWIS
“sample were due to Celgar's effluent, and that SPM samples from the left bank were
sufficiently diluted by the Pend Oreille River (assuming incomplete mixing) to explain
the difference. If this were the case, however, then detectable concentrations ‘
(i.e. > 7.4 pg/g) of 2,3,7,8-TCDF would be expected in the DWIS since Celgar is
probably the only upstream source of measurable 2,3,7 ,8-TCDF.

There is no clear explanation for the differences in PCDD/PCDF concentrations among
these samples. Unfortunately, the USGS data do not support any conclusion about the
degree of river mixing and the representativeness of point source data. If anything,
these data underscore the high degree of variability associated with monitoring
extremely low concentrations of contaminants in a large river.

£

Ecology Survey of Snake River SPM - 1996

EPA's TMDL for 2,3,7,8-TCDD in the Columbia River specifies three sub-basins for
loading targets: the Columbia River above the international boundary, described in the
present report; the Willamette River in Oregon; and the Snake River. These
watersheds were selected for loading targets because each has a bleached kraft pulp mill
which has been responsible for the majority of PCDD/PCDD loading in each basin.

Analysis of pulp mill effluents during a 1988 nationwide survey found that the Potlatch
mill loaded 11.0 mg 2,3,7,8-TCDD/day to the Snake River (EPA, 1988 & 1990). The
watershed target for the Snake River is 1.18 mg 2,3,7 ,8-TCDD/day at the mouth, which
includes a waste load allocation of 0.39 mg 2,3,7,8-TCDD/day for the Potlatch mill. In
addition, the average 2,3,7,8-TCDF load from Potlatch was estimated to be 50 mg/day.

Like Celgar, Potlatch initiated a number of changes, beginning around 1989, to reduce its
production and discharge of PCDDs/PCDFs (EPA, 1990; Michael Letourneau, EPA,
written communication). In 1996, we analyzed PCDDs/PCDFs in SPM collected from
the mouth of the Snake River to determine the load of 2,3,7,8-TCDD and other
PCDDs/PCDFs (Serdar and Cubbage, 1997). Five congeners were detected, generally at
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low concentrations (Table 8). Loads of 2,3,7,8-TCDD and 2,3,7,8-TCDF in 1996
represented reductions of 98% and 99%, respectively, when compared to loads
measured during the 1988 survey of Potlatch effluent. Perhaps more notable is that the
congener profile of PCDDs/PCDFs detected in the Snake River during 1996 shows many
similarities to post-1990 Northport SPM — OCDD and 1,2,3,4,6,7,8-HpCDD as the major
congeners, low concentrations of 2,3,7,8-TCDF — possibly signaling a new PCDD/PCDF
fingexprint from modemized bleached kraft pulp mills. '

Table 8. Concentrations of 2,3,7,8-PCDDs/PCDFs in Snake River SPM During 1996
and Columbia River SPM, 1992-1994 (range; pg/g, dry weight basis).
Snake R. at Mouth  Columbia R. at Northport

Compound (n=3) (n=4)*
2.3,7,8-TCDD U (0.24-0.32) U(0.4-1.8)
1,2,3,7,8-PeCDD U (0.23-0.29) - U(1.0) - 2.3
1,2,3,4,7,8-HxCDD U (0.34-0.40) U(@0.6) - 1.5 .
1,2,3,6,7,8-HxCDD U (1.1-1.3) U1.2)-3.0
1,2,3,7,8,9-HxCDD U (1.1-1.2) U(0.5) - 3.2
1,2,3,4,6,7,8-HpCDD 22 -27 3.5-74
ocpp 190 - 230 16.5 - 482
2,3,7,8-TCDF 2.0 1.1-6.2
1,2,3,7,8PeCDF U (0.19-0.23) 0.7-1.2
2,3,4,7,8-PeCDF U (0.26-0.32) U(0.3) - 0.6
1,2,3,4,7,8-HxCDF U (0.42-0.48) U(0.5) - 1.3
1,2,3,6,7,8-HxCDF U (0.20-0.29) 0.6-1.0
2.3,4,6,7,8-HxCDF U (0.53-0.58) 0.4
1,2,3,7,8,9-HxCDF U (0.061-0.12) U(0.4-2.6)
1,2,3,4,6,7,8-HpCDF - 4.4-527 - 1.2-8.5
1,2,3,4,7,8,9-HpCDF U (0.29-0.32) U@.7) - 0.9
OCDF 15 - 18 U({.7) - 23.6
TEQ= 0.7 1.1-3.3

. *pn=35 for 2,3,7,8-TCDD and 2,3,7,8-TCDF
detected PCDDs/PCDFs in bold print
U=VUndetected at or above range of quantitation limits in parentheses

J=estimated concentration

TEQ="Toxicity Equivalent, based on detected values
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Conclusions

There was a significant decrease in the concentration of 2,3,7,8-TCDF bound to
Columbia River SPM between 1990 and 1994. The decline in 2,3,7,8-TCDF
concentrations was almost certainly due to pollution abatement efforts and process
modifications at the Celgar pulp mill in Castlegar, B.C.

Congener profiles in SPM demonstrate substantial variatioﬁ over time and do not
appear to be directly related to discharges from Celgar. Aside from 2,3,7,8-TCDF,
there was no clear trend in concentrations of SPM-bound PCDDs/PCDFs from 1990 to
1994,

The daily 2,3,7,8-TCDD load at Northport was well below the EPA TMDL watershed
target (2.3 mg/day) during 1990 and 1994 monitoring. Theoretically, 2,3,7,8-TCDD
loads may have slightly exceeded the target in 1992 and 1993, but this scenario was
based on estimated maximum possible loads.
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Recommendations

" We recommend an additional round of SPM collection at Northport during low-flow
. conditions to:

s Determine if 2,3,7,8-TCDF concentrations remain low
o Find out if the congener profile has stabilized
» Check for the presence of 2,3,7,8-TCDD

Since the bulk of the PCDD/PCDF loads are apparently in the dissolved phase, analysis
of the dissolved fraction should accompany future SPM analysis.

We also recommend collecting SPM during high-flow conditions to assess whether
sediment resuspension contributes significant PCDD/PCDF loads to the upper
Columbia River and Lake Roosevelt. ‘

" Any additional sampling should be accompanied by testing, using dye or other means,
to determine the degree to which the Columbia and Pend Oreille rivers are mixed at
Northport. ' :
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ALTA

PCDD & PCDF
EPA METHOD 8290
Sampile 1Ds 418250 Date Recelved: _10/25/90 ICAL ID: L
Lab 1D1 10065-001-5A Date Extracted: 10/31/90 QC Lot: Lﬁéjméﬁ_
Matrix: Scdiment Sumple Amount: 10.07 % ~ Units: pg/g '
$/N
Compound Cone, Do Ratle Ratio Qualifipr

3,3,78-TCDD ND 0.1

Total TCDD ND 0.1

1.23,78-PeCDD ND 01

Totul PeCDD | ND 051

12,3,4,78-HxCDD ND 047

1,2,3,6,78-HxCDD ND 0.68

12.0,749-HxCDD ND 878

Total HxCDD ND 2.0

1,23,4,6,78-11pCDD $.7 ' 1.04 »11

Totsl HpCDD it 1.04 >l

oCcnn 68 0.48 >10:1 B

23,738 TCDF 3 ' 0.80 >10: F

Totul TCDF 170 | o1 >10:0

12378PeCOF 10 144 «

2,3.4,78-PeCDF 12 138 000 &

Total PeCDF 3R | 1.48 81

1,2,3,4,7.8-HxCDF ND 028

1,23,6781CDF ND . 019

234,678 xCDF ND 022

12,3,78,9-HsCDF ND 029

Total HxCDY ND 029

12,3467 8-HpCDF ND 11

1,2,3,4,7A,9-HpCDF ND 082

Tots) HpCDF T 110 91

OCDF 39 | 091 >10:1

Analyst: %f Pagelofd R‘WM



PCDD & PCDF

EPA METHOD 8290
Sample 1D: 418250
Lah ID: 10065-001-34
1sotopic Recovery Results
" ndard; %R  Rao  Qualifir
¢.23,18TCDD EY 0.79
13(.1,23,78-PeCDD 94 187
1B 2,3.6,7 8- HxCDD 79 127
3123461 8-HpCOD om 1.08
*C.0CDD | 68 0.90
32318 TCDE 1 0A0
3 1,2,3,78-PeCDF 30 1.58
€1 2347 3-HRCHF € 121
31,234,678 11pCDF 9 0.48
can- ¥ d
¥ (1.2,3,73-TCDD n NA

DR.S: 11/08/90 DB-228: _11/12/90 $P.2331t _NA

" Anulysts 22 Page 2ol 3 ‘ MMM



ALTA

PCDD & PCDF

EPA METHOD 8290
Sample ID: 418250DUR Date Recelved: _0/25/% 1CAL ID:
Lab 1D: 10065-001-DUE Dute Extracted: 10/31/90 ~ QC Lot: 1%]’
Matrix: Sediment Sample Amount: 3,99 § Units: pg/g
' S/N
Compound Conc.  Dile Ratle  Ratle  Qualifier

23,78-TCDD ND on

Taotal TCDD ND o9

1,2,3,78-PeCOD ND 0.84

Total PeCDD ND . 0.54

1.2,3.4,75-HxCOD ND 13

1,236,758 HxCDD ND 10

1,23,759-HsCDD ND 1.1

Total HxCDD Hl). 24

§,2.3.4,6,78-HpCDD 13 1.01 100

Total HpCDD 2 1.08 >10:)

OCHD 0 087 S0 B

23, 74-TCOF 1o 0.79 >10:1 F

Total TCOF S M0 0.76 »10:1 '

1,2,3,78-PeCOF 11 | 1.5 o

2.3,4,78-PeCDF 18 1.4 st

Tota) PeCDF a4 142 st

12.3,4,18-HxCDF ND 038

123,67 8- HxCDF ND 027

2,3,4,6,1 8-1IxCDF ND 032

12,7 A,9-HxCDF ND 042

Total HxCDF . WD 042

s,:,\,a,s,v,ﬁunpcn# ND 1.7

1,2,3,4,7189-HpCDF ND 086

Total HpCDF 55 5 I *1

OCDr : 53 048 »10:4

Analyst: #,/;_,. . Page 1 of3 | Revievers 00



Sample 1Dt 418250DUR
Lab ID: 10065:001-RUR

Internal Stonderd;

1¢.2,3,78-TCDD
3¢.1,2,3,78-PeCDD

' (0-12.3,6,78-HxCDD
3123467 8-HpCDD
$C-OCOD
1023, A TCOF
BCAZATAPCOF
"C.1,23,4,7 8- HxCDF
21,2,3,4,6TA-HPCDF

fean-u ¥ 1a1

¥ C}1.2,3,7,8-TCDD

Dates Analyzedt
DB-S: 11/08/90

Anu!ysh__%/‘

PCDD & PCDF
KPA METHOD 8290

81

7

DB-228: _11/12/90

Page2of 2

.Rnﬂo

o
1.60
128
1.08
0.92
0.80
187
0582
0.44

NA

- §P-2331: _NA

Reviewer: 'lg



Sample 1D 418250M$
Lab 1D: 10065-001-M$

Matrix: Sediment

COMPOUND
237%TCDD '
133,18-PeCDD
12,478-1(xCDD
1,2,6,18-HxCDD
1,237 89-41CDD
1,2,3,4,6,18-11pCOD
ocDD
2,78 TCDF
 12378-PeCDF
2,34,78-PeCDF
1,2,3,4,7,8-1xCDF
1,2,3,6.78-HxCDF
2,3,4,6,78-HxCDF
120, TR9-HXCDF
1,230,447 A-HpCDF
1,2,3,4,789-HpCDF
OCDF

Anulrst:_% g

PCDD & PCDF
MATRIX SPIKE

Date Recelveds 10/25/90 ICAL 1D %{,

Date Extracted: QC LOT:

Sample Amount; 1000 ¢ Units: pg/g

AMOUNT  SAMPLE ~ MS MS
SPIKRD {pe/g) (%)

20 ND 82 91
20 ND 175 A
20 ND 43 o8
50 ' ND I 9%
50 ND 48 %
50 12 5 86
100 68 144 ™
20 108 11 18
20 14 20 92
1) 18 n 98
80 - ND M %
50 ND s 112
50 ND 8 9%
0 ND ") 9%
50 13 %0 100
50 ND 1 17
100 83 9 91

Puge 1 uf3 Reviewery S



PCDD & PCDF
MATRIX SPIKE
Lab D1 10065-001-M3
fnternal Standard Recoveriess
: MS
30.23,78-TCDD ' 100
1C.1,2,3,78-PeCOD i1
10.1,2,3,6,74-HxCDD 87
130.12,3,4,6,78-HpCDD 93
VeOCDD . : 65
¥ C.2,3,7,8-TCOF 7
3¢.1,2,3,78-PeCDF ' 89
3¢.1,23,4,18-HxCDF 98
1,234,873 HpUDF 92
Clean-gp Recovery
37 123,78 TCDD 89
Dates 'Analy_zed:
DR-S: 11[08[9'0 DB-225: 11/12/90

A,.,.m%ﬁ | Page2of 2

SP-2331: NA

Reviewsn: M



METHOD BIANI_K

t.ab 1D: 10065-001-MB

Matrix: Sediment

- Compound
2,3,78-TCDD
Total TCDD
!.2.3.1,3-PeCDD
Total PeCDD
i .2,3.4.1.8‘31(300
1236, 5-HxCDD
iJ.S.?,!&-ﬂxCDD
Totsl HxCOD
123,447 5-(1pCDD
Totsl HpC DD
ocPD
23,1 8-TCDF
Total TCOF
1,2,1,78-PeCDF
23,4,18-PeCDF
Tutul PeCDF
123,478 HxCDF
1,23,6.1,8-HCDF
2 A44,78-HxCDF
1,20,2.8.9-HxCDF
Total HxCDF
123,467 8-11pCOF
1.234,189-HpCDF
Total HpCDF
OCDF

Analyst:

PCDD & PCDF
EPA METHOD 5190

Date Recelved: NA . ICALID: ‘
Date Extracted: 10/31/90 QC Lot:
Sample Amount: 1000 § Units: pg/s

$/N

mummm

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

89
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

052
om
048
0.8
14
089
093
14
097
29 |
0950 C
010 r
054 '
081
oM
oxl
021
027
033
039
039
oM
048
0.48
038

Pagelofd Reviewer: 44



_ ALTA

METHOD BLANK
t.ab ID: 10065-001-MB

Internal Standard
323,73 TCDD
1C.1,23,78-PeCDD.
NE,20,4,78-HCDD
B(:.1,.23,4,6,78-HpCDD
2 C.0CDD
.23, A TCDF
13001 2,7 8:PeCOF
."c-ﬁz.s.4.1.s-mcnr '

13 a1 2,0,4,6,7,8-HpCIF

an- ¥

?¢1.23,18-TCDD

Date 8 1

DB-S: _11/08/%0

‘Amsl,rst: _’4

PCDD & PCDF

EPA METHOD 8290

DB-22% _11/12/90.

Puge 2 of 2

052
0.44

NA

SP-2331: _NA.
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centrifuge Blank

TRIANGLE LABORATORIES, INC.
PCOD/PCOF 2378X% ANALYSIS (b)

19

page 1 of 2

TLI NUMBER....:

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

0.80 51:46

FILE NAME....: S214404 CLIENT 1D....: WSDE
CONCAL......- . $902143 SAMPLE ID....: 168405
ANALYST......: MC ANALYSIS DATE: 07/08/90
SAMPLE SIZE..: 924.20 ml SAMPLE MATRIX: WATER
ICAL DATE....: 06/27/90 SAMPLE ORIGIN: n/a
 SPIKE FILE...: SPX2372K
NAME CONC(ppt) NUMBER DL EMPC
2378-TC00 ND 0.01
12378-PeCDD ND 0.01
123478-HxCDD ND 0,01
123678-HxCOD ND 0.008
123789-HxCOD ND 0.01
1234678-HpCDD ND 0.02
ocoD 0.13
2378-TCOF ND 0.005
12378-PeCOF ND 0.01
23478-PeCDF ND 0.01
123478-HxCDF ND 0.008
123678-HxCDF ND 0.005
234678~HxCOF NO 0.01
123789-HXCOF ND 0.01
1234678-HpCODF ND 0.008
1234789-HpCDF ND 0.02
OCODF ND 0.05
TOTAL TCDD ND 0.0
TOTAL PeCDD ND 0.01
TOTAL HxCOD ND 0.01
TOTAL HpCOD ND 0.02
TOTAL TCDF ND 0.005
TOTAL PeCDF ND 0.01
TOTAL HxCOF ND . 0.008
TOTAL HpCOF ND 0.01
S/ 2/ 5/

07/18/90

30-116~2

15632
05/02/90

- -
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TRIANGLE LABORATORIES, INC. : Page 2 of 2
PCOD/PCOF 2378X% ANALYSIS (D) QA/QC SUMMARY 07/18/90
FILE NAME....: $214404 CLIENT 1D....: WSDE TLI NUMBER....: 30-116-2~
CONCAL . v vnsst 5902143 SAMPLE 1D....: 168405 _
ANALYST.. ... L1 MC ANALYSIS DATE: 07/08/90 PROJECT NUMBER: 15632
SAMPLE SIZE..: 924.20 ml  SAMPLE MATRIX: WATER OATE RECEIVED.: 05/02/90
1CAL DATE....: 06/21/90 SAMPLE ORIGIN: n/a OATE COLLECTED: / /
SPIKE FILE...: $PX2372K ‘ SHIPMENT NO...: WEYCO

....am..-...-...m_-__..--.-..-_....._.-_..._..a.._-Z..-..-::»:-»......,-....-:-.¢.-—--w-:-«--:-n:::--—a_......._,,.
a-a.---u--.-....._..‘......-u.—-.-......_-...-..—..—.— -— e e A m e il - el

-
pregeg

u--ﬂum‘-'--w———--lllb-rq—-#-—--—om‘-‘hn—_&wm“---nﬂmw--a—v--_'o-,-@--ﬂ-‘-“-ﬂﬂ-m“u-“
...---u,.‘..-....-.—u---u-.-.»..-,a......._-a......—.4.........-...—...——-_a.-..,--_._-...—-»--a---»-v-—wq.-.___

NAME CONC {pot) % REC RATIO RY FLAGS
37¢1-TCDC 1.9 85.¢ . © 31012 o

13C12-PeCDF 234 B 78.7 1.57 36:06 .

13C12-HxCDF 478 1.5 71,4 9.52 40:13 -

¥3{‘.12—HXCOD 478 2.0 92.3 1.0 41:272 _Q_

13C12-HpCDF 789 1.7 771 0.42 47:02 L

ALTERNATE STANDARDS RECOVERY SUMMARY (TYPE B )

NAME CONC (ppl) % REC RATIO RY FLAGS
13012-HXCDF 789 1.9 85.6 0.51 42:20 —

13C12-HxCDF 234 2.0 91.5 0.50 41:10 2

INTERNAL STANDARDS RECOVERY SUMMARY

NAME CONC (ppt) % REC RATIO RT FLAGS
13012-2'378»—”{00? 1,9 71.1 0.78 30:22 —

13012-2378-1'000 1.5 57.3 0..81 31:11 -

13C12-PeCDF 123 1.4 a9 1.49 35:08 .

13C12-PeCDD 123 1.7 78.1 1.48 36:36 L

13C12-HxCOF 678 1.2 57.5 0.52 40:23 .

13012-HXCDD 678 1.7 17.9 1.7 41:30 e

13C12-HpCOF 678 1.3 58.1 0.42 44:49 L

13C12-HpCDD 678 1.4 B4.1 1.00 46:21 .

13C12-0CDD 0.48 22.5 0.86 51:44 N

..-_....—-....-.._.......‘.—_."—m_.-_...,_u._u.—_....._..,,..... ..._._...__.,.,__.._‘....,............-_-.-v....-....—-—-.-.——--——---....-.-—-m_.......-.u..—.._._........

: 362-‘ 2/ 1§/ 40 X237_RPT revi3.03
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State of Washington Department of Ecology

Manchester Environmental Laboratory
7411 Beach Dr. East Port Orchard WA. 98366

Data Review
January S, 199%3

Project: Lake Roosevelt

Sample: 408560

Laboratory: Enseco California Anaiytical Laboratory 66398
By: . Stuart Magoon%

Case Summary
This sample was received at the Manchester Environmental Laboratory on October 12,1992, and
transported to Enseco CAL October 13, 1992 for Polychlorinated Dibenzodioxin/furan
(PCDD/PCDF) analysis.
These samples were prepared and analyzed according to EPA method 8290.

These analyses were reviewed for qualitative and quantitative accuracy, validity, and usefulness.

There is no need to assimilate the "dilution factor” or "sample wt/vol" into the final values
reported; these caloulations have already been figured into the reported values.

Note that results are reported on an as received basis.

Enseco uses an "ND" in conjunction with a detection limit instead of reporting a detection limit
with a "U" qualifier. : '

The sample tag listed a date of September 30, 1992 as the collection date, where as the
chain-of-custody lists October 2, 1992. The chain-of-custody date was used as the collection
date. ‘



PCDD/PCDF
Holding Times:
EPA method ‘8290 recommends holding times of thirty days (30) from the date of collection to

the date of extraction and forty five (45) days total from collection to analysis.
These samples were analyzed within EPA method 8290 recommended holding times .

Method Blank:

No Dioxins/Furans were detected in the associated method blank.

Initial Calibration:

The five point initial calibration curves demonstrated good linearity with all relative standard
deviations (RSD) within the 20 percent upper limit.

The isotopic ratios for all peaks used for identification were with +/- 15 percent of the theoretical
value.

Continuing Calibration:

All the continuing calibration standards were within the RSD limit of 20% for the target analytes
and 30% for the isotopically labeled compounds.

All the ion abundance ratios were within +/- 15% of the theoretical value.

In_ternal Standard Recoveries:

Internal standard recoveries are specified for the TCDD/TCDF only and all are above the lower
~ limit of 20%.

Isotopic abundance ratios:

Every PCDD/PCDF isomer detected in this sample set met the isotopic abundance ratios criteria
for positive identification.

Matrix Spikes (MS/MSD):

Matrix spike and spike duplicate recoveries and precision data are reasonable and acceptable, no
QC limits have been established.

Summary:

This data is acceptable for use with the additional data qualifiers where appropriate ("J" qualifier
added to several results due to quantitations performed outside of the calibration range).



California Analytical
Laboratory

= /Fnseco

A Corning Company

November 11, 1992
Lab ID: 066398

Stuart Magoon

Washington State Department of Ecology
7411 Beech Dr. East '

Port Orchard, WA 98366

Dear Mr. Magoon:

Enclosed is the report for the PCDD/PCOF and Total Organic Carbon
analyses of your one soil sample for your Lake Roosevelt Trend Monitoring
Project received at Enseco Cal Lab on 15 October 1992 under chain-of-
custody.

Detection limits are reported on a sample specific basis and all
results are recovery corrected per the isotope dilution technique for
dioxin/furan analyses. The methed blank is a laboratory-generated sample
which assesses the degree to which Taboratory operations and procedures
cause false-positive analytical resuits for your samples.

For pulp and paper. industry samples, test methods for chlorinated
dioxin/furan analyses will follow NCASI Technical Bulletin 551 unless
otherwise noted. Pulp and sludge samples are air dried and prepared per
this method. All results for these analyses, including detection Timits,
are reported on a dry weight basis.

A11 other solid and waste samples are reported on an "as received”
basis, i.e., no correction is made for moisture content, unless the method
requires or the client requests that such correction be made.

Results are on the attached data sheets.

If you have any questions, b1ease feel free to call.

Sincerely, ‘
Eric W. Redman ‘ Kathleen A. Gill
Senijor Scientist Program Administrator

Advanced Technology Group
kaf

Enseco Incorporated

2544 Industrial Boulevard

West Sacramento, California 95691
916/372-1393 Fax: 916/372-7768



ZFnseco

Lab ID

066398-0001-SA
066398-0001-DU
066398-0001-MS
066398-000] -5D
066398-0001-MB

Client ID

408560
408560
408560
408560
Method Blank

A Coming Company

SAMPLE DESCRI?TION INFORMATION
: or ,
Washington State Department of Ecology

Matrix

SOIL
. SOIL
SOIL
SOIL
SOIL

Sampled Received
Date Time Date

O - @ et 1. B

36-SEP792 69+00 15 OCT 92

89+00 15 OCT 92

g2 09760 15 OCT 92

2 09+00 15 OCT 92

15 OCT 92



= Enseco

'C]ient Name:

B u

NA
Reported By:

Not applicable

~ POLYCHLORINATED DIOXINS/FURANS

Brett Bordelon

ISOMER SPECIFIC ANALYSIS
Method 8290

Washington State Department of Ecology

Client ID: Method Blank
Lab ID: 066398-0001-MB
Matrix: SOIL Sampied: NA
Authorized: 19 OCT 92 Prepared: 01 NOV 92
Sample Amount 5.0 G
Column Type DB-5
Parameter Result Units
Furans
TCDFs (total) ND pg/g
2,3,7,8-TCDF ND pg/g
PeCDFs (total) ND pg/g
1,2,3,7,8-PeCDF ND pg/g
2, 3 4 7,8-PeCDF ND py/9
HxCDF s {tota1) . ND pa/g
1,2,3,4,7,8-HxCDF ND pg/g
.1,2,3,6,7,8 ~-HxCDF ND pg/g
2,3,4,6,7,8-HxCDF ND pa/9
1,2,3,7,8,9-HxCDF ND pa/g
HpCDFs (total ND pa/g
1,2,3,4,6,7,8-HpCDF ND Pg/g
1,2,3,4,7,8,9-HpCDF ND pg/9
0CDF ND pg/9
Dioxins
TCDDs (total) ND pg/g
2,3,7, é TCDD ND pg/g
PeCDDs (total) ND pa/g
1,2,3,7,8-PeCDD ND pa/g
HxCODs {total) ND pa/g
1,2,3,4,7,8-HxCDD ND Pg/g
1 2,3,6,7 8-HxCDD ND pg/g
1,2,3,7,8,9-HxCDD ND pg/g
H CDDs (tota]) ND pg/g
1,2,3,4,5 7,8-HpCDD ND pa/g
0CDD ND Pg/g
continued on following page
ND = Not detected ( 9 plg )

Approved By:

Received:
Analyzed:

NA
06

Detection

Limit

Andre Algazi

The cover letter is an integral part of this report.

Rev 230787
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A Coming Company
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Data -
Qualifiers



- ZFnseco
POLYCHLORINATED DIOXINS/FURANS \ A Corning Conprs
ISOMER SPECIFIC ANALYSIS (CONT.)

Method 8290

Client Name: Hasﬁington State Department of Ecology -
Client ID: Method Blank

Lab ID: 066398-0001-MB ‘
Matrix: - SOIL Sampled: NA ' Received: NA =
Authorized: 19 OCT 92 Prepared: 01 NOV 92 ~Analyzed: 06 NOV 92
Sample Amount 5.0 G
Cotumn Type DB-5
% Recovery
13€-2,3,7,8-TCDF ‘ 100
13¢-2,3,7,8-TCDD 100
13¢-1,2,3,7,8-PeCDF 99
13¢-1,2,3,7,8-PeCDD 91
13€-1,2,3,4,7,8-HxCDF 86
13¢-1,2,3,6,7,8-HxCBD 98
13C-1,2,3,4,6,7,8-HpCDF 102
13C-1,2,3,4,6,7,8-HpCDD 108
13C-0CDD 103
" ND = Not detected
NA = Not applicable
Reported By; Brett Bordelon Approved By: Andre Algazi

The cover letter is an integral part of this report.
Rev 230787



& Fnseco

POLYCHLORINATED DIOXINS/FURANS
ISOMER SPECIFIC ANALYSIS
Method 8290

Client Name: Washington State Department of Ecology
Client ID: 408560

The cover letter is an integral part of this report.
Rev 230787

A Coming Company

Lab ID: 066398-0001-SA Q1 O0eT Az "
Matrix: SOIL Sampled: 36-5FP—92 Received: 15 OCT 92
Authorized: 19 OCT 92 Prepared 01 NOV 92 Analyzed: 06 NOV 92
Sample Amount 506
Column Type DB-5 -
Detection Data
Parameter Result Units Limit Qualifiers
e L

Furans
TCDFs (total) 7.0 g/g -- W
2,3,7,8-TCDF 1.4 g/g - 1
PeCOFs (total) ND pg/g 0.56
1,2,3,7,8-PeCDF , ND pg/g 0.39
2,3,4,7 8-PelDF ND P9/ g 0.56
HxCDFs (total) ‘ ND pg/g 1.2
1,2,3,4,7,8-HxCDE ND pg/g 0.55
1,2,3,6,7,8-HxCDF ND Pg/g 0.59
2,3,4,6,7,8-HxCDF ND pa/9 0.54
1,2,3,7,8,9-HxCDF - ND Pg/9 0.56
HpCDFs {total) ND pa/g 2.2
1,2,3,4,6,7,8- HpCDF ND pa/g 2.2
1,2,3,4,7,8,9-HpCDF ‘ ND £9/9 0.21
0CDF ND pa/g 3.0
Dioxins
TCDDs {total) ND pY/g 0.32

- 2,3,7,8-TCDD ND pg/g 0.32
PaCODs (total) ND P9/9 1.0
1,2,3,7,8-Pe(DD ND pa/g 0.32
HxCDDs (tota?) ND pg/g 1.3
1,2,3,4,7,8-HxCDD ND pg/g. 0.54
1,2,3,6,7,8-HxCDD - ND Pg/g 0.68
1,2,3,7,8,9-HxCDD . : : ND pg/9 0.57 :
HpCDDs (total) . 1 . P9/9 -- '
1,2,3,4,6,7,8-HpCDD 7.87 7 pg/g - 2
0cbo : ' 52 pg/9 --

(continued on following page) -

ND = Not detected 9 page)
NA = Not applicable
Reported By: Brett Bordelon Approved By: Andre Algazi



POLYCHLORINATED DIOXINS/FURANS
ISOMER SPECIFIC ANALYSIS (CONT.)
Method 8290

Client Name: Washington State Department of Ecology
Client ID: 408560

Lab ID: 066398-0001-5SA oL ect It
Matrix: SOIL Sampled: 39-SEF 92 Received: 15 OCT 92
Authorized: 19 OCT 92 Prepared: 01 NOV 92 Analyzed: 06 NOV 92
Sample Amount 5.0 G
Column Type DB-5
% Recovery
13¢-2,3,7,8-TCDF 102
13¢-2,3,7,8-TCDD 107
13¢-1,2,3,7,8-PeCDF 102
13¢-1,2,3,7,8-PeCDD 85
13¢-1,2,3,4,7,8-HxCDF 90
13¢-1,2,3,6,7,8-HxCDD 96
13¢-1,2,3,4,6,7,8-HpCDF 110
13¢-1,2,3,4,6,7,8-HpCDD 110
13C-0CDD 109

Note w : MPC - Maximum Possibie Concentration.

Note 1 : Result values are between the target detection limit and the

Tower calibration Timit.

Note 2 : Result values are between the target detection limit and the
Tower calibration limit.

Not detected
Not applicable

ND
NA

Reported'By; Brett Bordelon Approved By: Andre Algazi

it ou

The cover letter is an integral part of this report.
_ Rev 230787 ' .

ZFnseco

A Corning Company



Client Name:

on

. NA = Not applicable

Reported By: Brett Bordelon

POLYCHLORINATED DIOXINS/FURANS
ISOMER SPECIFIC ANALYSIS

Method 8290

Washington gtate Department of, Ecology

Approved

-

By: Andre Algazi

The cover letter is an integral part of this report.

Rev 230787

Client ID: 408560 dopedde anaos) g
Lab ID: 066398-0001-DU o1 cct G _
Matrix: SOIL Sampled: 30-SEP-92- Received: 15 OCT 92
Authorized: 19 OCT 92 Prepared: 01 NOV 92 Analyzed: 06 NOV 92
Sample Amount 5.0 G
Column Type DB-5
Detection Data
Parameter Result Units | Limit Qualifiers
Furans
TCDFs (total) 5.1 g/9 -- W
2,3,7,8-TCDF 1.2 J’@“gg/g -- 1
PeCDFs (total) ND pg/g 0.54
1,2,3,7,8-PeCDF ND Pa9/g 0.37
2,3,4,7,8-PeCDF ND pg/9 0.54
HxCDFs {total) ND P9/g 0.50
1,2,3,4,7,8-BxCOF ND Pg/9 0.47
1,2,3,6,7,8-HxCDF ND pg/g 0.50
2,3,4,6,7,8-HxCDF ND pg/9g 0.46
1,2,3,7,8,9-HxCDF ND pg/9 0.47
HpCDFs (total) ND pg/g 2.2
1,2,3,4,6,7,8-HpCDF ND pg/g 0.26
1,2,3,4,7,8,9-HpCOF ND pg/g 2.2
OCDF ND pg/g 2.4
Dioxins .
TCDODs (total): ND py/g 0.36
2,3,7,8-TCDD ND P9/ 0.36
PeCDDs (total) ND . pg/g 1.4
1,2,3,7,8-PeCDD ND pg/g 0.22
HxCDDs (total) ND pPY/9 0.95
1,2,3,4,7,8-HxCDD - ND pa/q 0.55
2,3,6,7,8-HxCDD ND p9/9 0.68
2,3,7,8,9-HxCDD ND pg/g 0.58
CDDs {total) 12 pa/g --
,2,3,4,6,7,8-HpCDD 5.47 *pg/g - - 2
chob - 39 - pg/q -
(continued on following page
ND = Not detected 9 page)



POLYCHLORINATED DIOXINS/FURANS
ISOMER SPECIFIC ANALYSIS (CONT.)
Method 8290

Client Name: Washington State Department of Ecology

& Fnseco -

A Corning Company

Client ID: 408560 o
Lab ID: 066398-0001-DU 07 oct I~ .‘
Matrix:. SOIL Sampled: 30-SEP-92 Received: 15 OCT 92
Authorized: 19 OCT 92 Prepared: 01 NOV 92 Analyzed: 06 NOV 92
Sampie Amount 5.0 G
Column Type DB-5
% Recovery
13¢-2,3,7,8-TCOF 92
13¢-2,3,7,8-TCDD 95
13¢-1,2,3,7,8-PeCDF g1
13C-1,2,3,7,8-PeCDD 84
13¢-1,2,3,4,7,8-HxCDF 78
13¢-1,2,3,6,7,8-HxCDD 84
13¢-1,2,3,4,6,7,8-HpCDF 99
13¢-1,2,3,4,6,7,8-HpCDD 99
13C-0CDD 98

Note w : MPC - Maximum Possible Concentration.

Note 1 : Result values are between the targét detection limit and the
Jower calibration limit.

Note 2 : Result values are between the target detection limit and the
Tower calibration limit.

ND = Not detected
NA = Not applicable
Reported By: Brett Bordelon Approved By: Andre Algazi

The cover letter is an integral part of this report.
Rev 230787
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A Corning Company

POLYCHLORINATED DIOXINS/FURANS
QUALITY CONTROL SUMMARY
Method 8290

Client Name: Washington State Department of Ecology
Client ID: 408560 Matrix Spike

Lab ID: 066398-0001-MS o1 - 04T
Matrix: SOIL Sampled: 30-SER-G2 Received: 15 OCT 92
Authorized: 15 OCT 92 Prepared: 01 NOV 92  Analyzed: 06 NOV 92

Sampie Amount: 5.0 g
Column Type: DB-5

C bk ek DAY B et e PN ek D)

pa/g P9/9g
‘ Found in pg/g ~ Found in %
Parameters Sample  Spiked MS Sample  Recovery * .
Furans
$a
,3,7,8-TCDF 1.4 40 41 o 99
,2,3,7,8-PeCDF ‘ ND 1060 100 100
,3,4,7,8-PeCDF ND 100 85 85
,2,3,4,7,8-HxCDF ND 100 100 100
,2,3,6,7,8-HxCDF ND 100 101 101
,2,3,7,8,9-HxCOF ND 100 106 106
,3,4,6,7,8-HxCDF ND 100 105 105
,2,3,4,6,7,8-HpCDF ND - 100 103 - 103
,2,3,4,7,8,9-HpCDF ND 100 102 102
CDF ND 200 180 90
Dioxins
2,3,7,8-TCDD ND 40 37 91
1,2,3,7,8-PeCDD ND 100 92 92
1,2,3,4,7,8-HxCDD ND 100 88 88
1,2,3,6,7,8-HxCDD ND 100 95 95
1,2,3,7,8,9-HxCDD ‘ ND 100 97 97
1,2,3,4,6,7,8-HpCDD 7.8 100 102 - 94
0cbD : 52 200 230 89

(continued on following page)

* Percent recoveries are calculated prior to rounding.

ND = Not Detected -
NA = Not Applicable
‘Reported by: Brett Bordelon Approved by: Andre Algazi

The cover letter is an integral part of this report.
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POLYCHLORINATED DIOXINS/FURANS
QUALITY CONTROL SUMMARY (cont’d)

Client Name:

Client ID: 408560 Matrix Spike
Lab ID: 066398-0001-MS
Matrix: SOIL

Authorized: 15 OCT 92

Sample Amount: 5.0 g
Column Type: DB-5

' 13C-2,3,7,8-TCDF
13C-1,2,3,7,8-PeCDF
13C-1,2,3,4,7,8-HxCDF
13¢-1,2,3,4,6,7,8-HpCDF
13C-2,3,7,8-TCDD
13C-1,2,3,7,8-PeCDD
13¢-1,2,3,6,7,8-HxCDD
13¢-1,2,3,4,6,7,8-HpCDD
13C-0CDD
ND = Not Detected

LI

NA = Not Applicable

Reported by:

Brett Bordelon

Method 8290

Washington State Department of Ecoidgy

o7 - ber™- f”—"
Sampled: 30-SEP-92
Prepared: 01 NOV 92

% Recovery

Approved by:

Received: 15 OCT 92
Analyzed: 06 NOV 92

Andre Algazi

The cover letter is an iﬁtegral part of this report,

L

Fnseco

A Corning Company



EEnseco

A Corning Company

POLYCHLORINATED DIOXINS/FURANS
QUALITY CONTROL SUMMARY
Method 8290

C]ient‘Name: Washington State Department of Ecology
Client ID: 408560 Spike Duplicate

Lab ID: 066398-0001-SD o cea” A2 .

Matrix: - SOIL , Sampled: 30~SEP-92 Received: 15 OCT 92

Authorized: 15 OCT 92 Prepared: 01 NOV 92 Analyzed: 06 NOV 92

Sa?p1e Amount : Séosg _

Column Type: - =~
| Pg/g pg/q FPp

Found in pg/g  Found in %

Parameters _ - Sample Spiked . SD Sample Recovery *

Furans

2,3,7,8-TCDF 1.4 40 41 997 &~ oo

1,2,3,7,8-PeCDF ND 100 101 101 /oo

2,3,4,7,8-PelDF ND 100 84 . 84 /o2

1,2,3,4,7,8-HxCDF ND 100 102 102 ‘ z.o

1,2,3,6,7,8-HxCDF _ ND 100 102 102 /.0

1,2,3,7,8,9-HxCDF ND 100 108 108 /.9

2,3,4,6,7,8-HxCDF ’ ND 100 103 103 /.9

1,2,3,4,6,7,8-HpCDF ND 100 106 106 z.9

1,2,3,4,7,8,9-HpCDF ND 100 110 111 ra

OCDF ND . 200 190 93 <.

Dioxins

2,3,7,8-TCOD ND 40 38 95 2.7

1,2,3,7,8-PeCDD ND 100 94 94 &t

1,2,3,4,7,8-HxCDD ND 100 87 87 /ot

1,2,3,6,7,8-HxCDD ‘ ND 100 95 95 0.o

1,2,3,7,8,9-HxCDD ND 100 84 94 X

1,2,3,4,6,7,8-HpCDD 7.8 100 99 92 J.0

ocnD 52 200 220 82 Y, o

(continued on following page)

* Percent recoveries are calculated prior to rounding.

ND = Not Detected
NA = Not Applicable
Reported by: Brett Bordelon | Approved by: Andre Algazi

The cover letter is an integral part of this report.
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POLYCHLORINATED DIOXINS/FURANS
QUALITY CONTROL SUMMARY (cont’d)
Method 8290

Client Name: Washington State Department of Ecology
Client ID: 408560 Spike Duplicate

~Lab ID: 066398-0001-SD oL KT 9L
 Matrix: SOIL Sampled: 30-SEP~92- Received: 15 OCT 92

Authorized: 15 OCT 92 _ Prepared: 01 NOV 92  Analyzed: 06 NOV 92

Sample Amount: 5.0 g
Column Type: DB-5

% Recovery

13¢-2,3,7,8-TCDF , 104
13¢-1,2,3,7,8-PeCDF - 104
13C-1,2,3,4,7,8-HxCOF 90
13¢-1,2,3,4,6,7,8-HpCDF 120
13¢-2,3,7,8-TCOD 107
13¢-1,2,3,7,8-PeCDD 93
13¢-1,2,3,6,7,8-HxCDD 103
13¢-1,2,3,4,6,7,8-HpCDD 123
13C-0CD0 - ' 125
ND = Not Detected

NA = Not Applicable

Reported by: Brett Bordeion Approved by: Andre Algazi

The cover letter is an integral part of this report.

)

1

Enseco

A Coming Company



B Fnseco

A Corning Company

Total Organic Carbon (TOC)-Walkley-Black
Method 29-3.52
Client Name: Hash1ngton ‘State Department of Ecology

- Matrix: SOIL Received: 15 0CT 92
~ Units: %Carbon Authorized: 19 OCT 92
o Client Retort1ng Date Date
Lab ID . ID Result imit Prepared Analyzed
066398-0001-SA 408560 2.2 0.010 NA 03 NOV 92
ND = Not detected

[

NA
Reported By: Darlene Ogburn ‘ Approved By: Flo Burbano
The cover letier is an 1n§§gra1 part of this report.

Not applicable

787
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State of Washington Department of Ecoldgy
Manchester Environmental Laboratory
7411 Beach Dr. East Port Orchard WA. 98366

Data Review
December 27, 1993

Project: Lake Roosevelt
Samples: 41'8380 (suspended sedirhent)
Laboratory:  Triangle Laboratories Inc. 25912

By: Stuart Magoon (@Zt

Case Summary for Tetra through Octa chlorodibenzo-p-dioxin and furan
( PCDD and PCDF)

'Data from these analyses were reviewed for qualitative and quantitative acouracy, validity, and
usefulness. These samples were prepared and analyzed according to EPA method 8290.

The results are reported in Pico grams pér gram (pg/g) which is parts per trillion dry weight.

Triangle Laboratories "EPMC" flag should be considered synonymous with the Manchester
Laboratory "UJ" qualifier. o

Triangle Laboratories use of the "E" flag can be ignored, if it was significant then the associated
result has been qualified with a "J". : :

There is a number reported for each analyte that appears in one of three columns. If the number
appears in the column labeled "Conc. (ppt)" then this analyte has been detected at the level
reported. If the number appears in the column labeled "DL" then the analyte was not detected
and the number is the detection limit at or above which the analyte was not detected (there
should be an "ND", short for not detected, that appears in the "Conc. (ppt)" column). If there is
a number in the column labeled "EMPC" then this means that the analyte was not detected at or
_above the estimated concentration listed; all of these values have been qualified with a "UJ" .

Triangle Laboratories has developed their own data "flags". The definitions of these "flags" are
described in the Case Narrative. The "flags" are to be considered separate from "data qualifiers”.
Flags are added by the laboratory performing the analysis, usually the analyst. Qualifiers are
added by the data reviewer as part of addressing the usability of the data. Generally the flags
signal the reviewer to access the results and determine what to do about the fact that flags were

TLI25912 Page |



added. For your reporting purposes the "flags" should not be considered part of the final result.
The qualifiers, however, are to be considered part of the final result. :

Suspended Sediment

Holding times:

EPA method 8290 recommends holding times of thirty days (30) from the date of collection to
the date of extraction and forty five (45) days total from collection to analysis. The method also
states "PCDDs and PCDFs are very stable in a variety of matrices, and holding times under the
conditions listed in Section 6.4 may be as high as a year for certain matrices.

Considering the environmental persistence of dioxin and furans no qualifiers have been added
due to holding times.

Method Blank:

Several analytes were detected in the sediment meéthod blank. Octachlorodibenzodioxin
(OCDD), was detected in this blank at 9.2 ng/kg (parts per trillion). OCDD was also detected
in the sediment sample. The OCDD detected in the sediment sample was much greater than
five times the. amount detected in the method blank. The "B" flag was used to indicate that
some of the OCDD detected in this sample may be due to laboratory contamination. The
contribution of HpCDD from potential laboratory contamination should be considered
insignificant; no data qualification was warranted. ' -

EMPC (estimated maximum possible contamination) results for the blank were given for
Heptachlorodibenzodioxin (HpCDD), 1,2,3,4,6,7,8-Heptachloro- dibenzofuran
(1,2,3,4,6,7,8-HpCDF), Octachlorodibenzofuran (OCDF). These analytes were also detected
in the sample. However, the amounts detected in the sample were considerably higher and the

~ possible contribution from laboratory contamination should be considered negligible. -

2,3 .4.6,7,8 Hexachlorodibenzofuran (2,3,4,6,7,8-HxCDF) was the only analyte detected in both
the method blank and the sample where the amounts were similar. The 2,3,4,6,7,8-HxCDF
sample result has been qualified with a "UJ" because the detection of this analyte in the sample is
most likely due to laboratory contamination.

Calibration:
The calibration standards were within the relative standard deviation (RSD) limit of 20% for the

target analytes and 30% for the isotopically labeled compounds.
All the jon abundance ratios were within +/- 15% of the theoretical value,

TLI25912 Page 2



Internal Standard Recoverijes:
All Internal standard recoveries were above the lower limit of 20%.
Isotopic abundance ratios:

Every dioxin and furan isomer reported as detected met the isotopic abundance ratios criteria for
positive identification.

Summary:
This data is acceptable for use. Sample results for 1,2,3,7 8,9-HxCDD and 1,2,3,7,8-PeCDF
have been qualified with a "J" to indicate that these two results should be considered estimates;

Poor peak resolution ("PR" flag) may have biased the amounts high.

The EMPC vaﬂues are analogous to a result with a "UJ" qualifier.

TLI25912 Page 3



TRIANGUEJLAB'S

CASE NARRATIVE
Aed inent,

Analysis of Samples for the Presence of
Polychiorinated Dibenzo-p-Dioxins and Dibenzofurans by

High-Resolution Gas Chromatography / High-Resolution Mass Spectrometry

METHOD 8290

‘Date : | NOV_EMBER 30, 1993
Client ID : WASHINGTON STATE DEPARTMENT OF ECOLOGY
P.O. Nuniber : ‘
TLI Project Number 25912

'I‘his réport should onty be'reproduced in full. Any reproduction of this report reqﬁires permission from Triangle
Laboratories of RTP, Inc.
Rev. 10/21/93

Triangle Laboratories of RTP, Inc.
801 Capitola Drive , EO. Box 13485
Durham, NC 27713 Hesearch Triangle Park, NC 27709
819-544-5729 ‘ Fax # 919-544-5491



" Triangle Laboratories of RTP, Inc. NOVEMBER 30, 1993
Case Narrative 25912

Overview

One sediment sample was received from WASHINGTON STATE DEPT. OF ECOLO-
GY in good condition November 2, 1993 and stored in a refrigerator at 4°C. The Haz-
ardous Waste Client Services Manager, Lorri White, requested more sample from the
client because there was not enou% to obtain adequate detection limits. The client sent
additional sample on November 17, 1993, The sample was extracted and analyzed ac-
cording to procedures described in the Triangle Laboratories Data User Manual (Rev.
12/92-LLW-7-AH-2/93). Any particular difficulties encountered during the sample
handling by Triangle Labs will be discussed in the QC Remarks section below. Results
reported relate only to the items tested.

Quality Control Samples

A laboratory method blank -- identified as the TLI Sediment Blank -- was prepared along
with the sample. S

OC Remarks

The release of this _lparticular set of WASHINGTON STATE DEPT. OF ECOLOGY _
analytical data by Triangle Labs was authorized by the Quality Control Chemist who has
reviewed each sample data package individually following a series of inspections/re-
views. When applicable, general deviations from acceptable QC requirements are identi-
fied below and comments are made on the effect of these deviations upon the validity and
reliability of the results. Please consult Triangle [.aboratories’ Data User Manual for
further details. Specific QC issues associated with this particular project are:

Sample Preparation Laboratory: The two aliquots of sediment received on November 2
and 17, 1993 were composited into one sample and extracted. A 1.0 gram aliquot was
taken for the Total Organic Carbon subcontract analysis. This sample was very wet (83%
moisture) and greenish-brown. There was only 29.59 grams wet weight (i.e. 5.0 dry
weight) to extract after percent moisture was measure using a 1-1.5 gram aliquot.

Mass Spectrometry: None

_ Data Review: Despite the small sample size, detection limits were well below 1 ppt due
to good instrument sensitivity. |

Other Comments: - , :

Any analytes found in the TLI Blank are detected ata level equal to or less than the
Tareet Détection Limit. This level of contamination is acceptable as per TLI Guidelines.
OCDD is not subject to blank contamination criteria as per TLI Guidelines.

Sample Calculations:



Triangle Laboratories of RTP, Inc. N 'NOVEMBER 30, 1993
Case Narrative ' 25912

Analyte Concentration

The concentration or amount of any analyte is calculated using the following expression.

- where:
C(y) 1s the concentration or amount of a given analyte,
Ay is the integrated current for the characteristic ions of the analyte,

A icsi thg integrated current of the characteristic ions of the corresponding internal
standard, '

Q, represents the amount of internal standard added to the sample before extrac
tion, ‘ _

‘- RRF(y) 18 the mean analyte relative response factor from the initial calibration
(ICal) and,

W is the sample weight or volume

Detection Limits

The detection limit reported for a target analyte that is not detected or presents an analyte
response that is less than 2.5 times the background level is calculated by using the follow-
ing expression. The area of the analyte is replaced by the noise level measured in & '
region of the chromatogram clear of genuine GC signals multiplied by an empirically

determined factor. The detection limits represent the maximum possible concentration of
a target analyte that could be present without being detected.

- 2%25*(F*H)*Q,
DL(y)= == -
A, * RRF(g)* W

where:
DL(4) is the estimated detection limit for a target analyte,
2.5 isthe minimum response required for a GC signal,

F is an empirical number that approximates the area to height ratio for a GC sign

{14
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al. This number is 5 for the DB-5 column and 3.5 for the DB-225 column, -
H is the height of the noise, |

A g; tkéle integrated current of the characteristic ions of the corresponding internal
standard,

Q, represents the amount of internal standard added to the samiple before extrac-
tion,

RRF(x) is the mean analyté relative response factor from the initial calibration
(Ical) and, ' '

W is the sample weight or volume

Other sample calculations may be found in Triangle Laboratories’ Data User- Manual.

Data Flags -

A "B" flag is used to indicate that an analyte has been detected in the laboratory method
blank as well as in an associated field sample. This flag denotes possible contribution of
background laboratory contamination to the concentration or amount of that analyte
detected in the field sample. Under Triangle Laboratories of RTP guidelines, a labora-
tory blank is acceptable if one of the following conditions is satisfied: 1) the tetra
through hepta CDD/CDF levels are all below the target detection limits (TDLs), 2) the
analyte levels found are all below 1/3 the theoretical method detection limit (TMQL), or
3) the contamination levels are less than 5% of the levels detected in the associated field
samples. If these conditions are satistied or if the blank is unable to be reextracted, the
interpretation of the contamination levels relative to the samples should be as follows:

1) analyte quantitations should be considered valid if the level of blank contamination is
Jess than five percent of the level detected in the field sample, 2) analyte quantitations
should be considered estimated if the analyte level in the sample is five to twenty times
the level of the analyte in the blank, or 3) analytes whose level in a sample is the same as
or less than five times the level detected in the associated blank should be considered

~ present likely due to laboratory contamination and not native to the sample. |

An "E" flag is used to indicate thata PCDF %ea}c has eluted at the same time as the asso-
ciated diphenyl ether (DPE) and that the DPE peak intensity is ten percent or more of the
PCDF peak intensity. Total PCDF values are tlag ed "E" if the total DPE contribution to
the total PCDF value is greater than ten percent. All PCDF peaks that are significantly
influenced by the presence of DPE peaks are quantitated wi EMPC values, regardless
of the isotopic abundance ratio. These EMPC values are most likely overestimated due
to the DPE contribution to the peak area.

An "I" flag is used to indicate labeled standards have been interfered with on the GC
column by coeluting, interferent peaks. The interference may have caused the standard’s
area to be overestimated. All quantitations relative to this standard, therefore, may be
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underestimated.

A "PR" flag is used to indicate that a GC peak is poorly resolved. This resolution prob-
lem may be seen as two closely eluting peaks without a reasonable valley between the
.ge-ak tops, overly broad peaks, or peaks whose shapes vary greatly from a normal distri-

utiog. The concentrations or amounts reported for such peaks are most likely overesti-
mated. :

A "Q" flag is used to indicate the presence of QC ion instabilities caused by quantitative
interferences. Affected analytes may be overestimated or underestimated as a resuit of
this interference. A peak is flagged "Q" only if itis affected by a QC ion deviation great-
er than 20% full scale as determined relative to the labeled standard against which it is
quantitated. Total PCDD/PCDF quantitations will be flagged "Q" if the interferences
affect ten percent or more of the total PCDD/PCDF peak areas. -

An "RO" flag is used to indicate that a labeled standard has an ion-abundance ratio that is
outside of the acceptable QC limits, most likely due to a coeluting interference. This may
have caused the percent recovery of the standard to be overestimated. All quantitations
versus this standard, therefore, may be underestimated. :

A "U" flag is used to indicate that a specific (2.3,7,8-substituted) isomer cannot be re-
solved from a large, coeluting interferent GC peak. The specific isomer is reported as not
detected as a valid concentration/amount cannot be determined. The calculated detection
limit, therefore, should be considered an underestimated value.

A "V" flag is used to indicate that, although the percent recovery of a labeled standard
may be below a specific QC limit, the signal-to-noise ratio of the peak is greater than
10:1. The standard is considered reliably quantifiable. All quantitations derived from the
standard are considered valid as well.

Bv our interpretation, the analytical data in this project are valid based on the guidelines
of EPA Method 8290 (Rev. 0) and Triangle I aboratories” Method 8290 Data User
Manual. Any specific QC concerns or tErobiems have been discussed in the QC |
REMARKS section with emphasis on their affect on the data. Should WASHINGTON
STATE DEPT. OF ECOLOGY have any %esﬁons or comments reéardin this data
ackage, please feel free to contact Lorri White, Hazardous Waste Client Services
gdanager, at (919) 544-8352. : ‘

For Triangle Laboratories of RTP, Inc.,
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““IL.RTP Project: 25912

Client Sample: 418380

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: S935774

Client Project: LAKE ROOSEVELT TREND MONITOR.

Sample Matrix: ~ SEDIMENT Date Received: 11/17/93 Spike File: ~ SPX2372S

TLRTP ID: * Date Extracted: 11/20/93 ICAL: SF5N163
= Date Analyzed: 11/24/93 CONCAL: 5935761

Sample Size: 29.588 g Dilution Factor: nfa % Moisture: 83.1

Dry Weight: 5.000¢g Blank File: $935773 % Lipid: n/a

GC Column: DB-5 Analyst: ML % Solids: 16.9

2,3,7.8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCPD
1,2,3,7,8,9-HxCDD

1,2,3,4,6,7,8-HpCDD |
1,2,3,4,6,7,8,9-0CDD

IS —

2.3,7.8-TCDF
1,2,3,7,8-PeCDF
2.3.4,7,8-PeCDF
11,2,3,4.7.8-HxCDF
1.2,3,6,7,8-HxCDF
2.3.4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF

1.2,3,4.6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3:4,6,7,8,9-OCDE

0.4
EMPC
L5
3.0
327
740
482

4.2
0707
EMPC
EMPC
0.59
S T 1.F 4T
.85
EMPC
23.6

I N
0.48 Wl

5
0.65 UJ
1.3 u¥

001 UT =

1.17
1.33
1.39
1.01
0.84

0.66
1.73
1.16
1.13

0.96

0.92

34:08
34:13
34:31
37:29
41:04

el |

55421

20:52

33:32
34:01

36:26

o ]

41:16

Towal TCDD

Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF

Towal PeCDF
Total HxCDF
Total HpCDF

42 2
08T 1 4.6
349 6 354
165 2 ’
12.9 7 26.5
7.5 4 114
14.7 6 16.0
292 3 299
Page 1 of 2

X237 _PSKR v:1.06. LLARS 5.10.01

Triangle Laboratories of RTP, Inc.
801 Capitola Drive ¢ Durham, North Carolina 27713
Phone: (919) 544-5729 « Fax: (919) 544-5491

Printed: 18:13 11/30/93




' _-RTP Project: 25912 " Method 8290 PCDD/PCDE Analysis (b)

Client Sample: 418380 | Analysis File: $935774

15C,2-2,3.7.8-TCDF 2719 B
15C,2-2,3,7.8-TCDD | 327 81.7 0.79 26:29 _
13C;2-1,2,3,7,8-PeCDF 394 98.5 160 29:52 _
15Cp-1,2,3,7,8-PeCDD 473 118 156 1056 —
53C4-1,2.3,6.7,8-H¥CDF 306 766 0.51 3332 L
5C1-1.2,3,6,7,8-HXCDD 350 87.5 121 34.13 -
5C51,2,3.4,6,7,8-HpCDF 1350 87.5 043 36:25 .
15C-1,2,3,4,6,7,8-HpCDD 425 106 1.01 3721 _

’3C;:—‘1,2.3.4,6,7,8,9-()CDD 1060 133 0.86 41:03

1(,-2.3,7,8-TCDD 30.6 76.6

13C,,-2,3,4,7,8-PeCDF 431 : 108 : - 1.56 30:36 .
13C,,-1.2,3,4,7,8-HxCDF 319 e B U T 33250 o
B(a-1,2,3.4,7,8-HxCDD 366 91.5 1.18 34:08 o
501,2,3,4,7,8.9-HpCDE 384 96.0 0.50 37:57 o

130y 1,2,3.7.8,9-HxCDF 361 S 900 .
52, 3,4,6,7,8-HXCDF 340 ' 849 ' 0.50 34:01 .

13C,e-1,2,3,4-TCDD
‘3C;:-1,2,3.7,8,9~HXCDD 121

Quality Contro! Notes:
A TLISAMPLEID 73-14-1 AND 72-79-1

Daia Reviewer, OV 11/30/93

Page 2 of 2 +£737_PSR v:1 06, LARS 54081

Triangle | aboratories of RTP, Inc.
801 Capitola Drive * Durham, North Carolina 27713
Phone: {918} 544-5729 » Fax: (91 g) 544-5491
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'
=



2,3, 7, 2-TCDF  omaflimstya A

TL-RTP Project: 25912 Method 8290 TCDD/TCDF Analysis (DB-225)
Client Sample: 418380 Analysis File: 'W296003
Client Project: ~ LAKE ROOSEVELT TREND MONITOR.
Sample Matrix:  SEDIMENT - Date Received: 11/17/93 Spike File: ~ SPC2NF2S§
TLRTP ID: * Date Extracted: 11/20/93 ICAL: WE29113
| Date Analyzed: 11/26/93 CONCAL:  W932958
Sample Size: 29.588 g Dilution Factor: n/a % Moisture:  83.1 |
Dry Weight: 5.000 g Bilank Fiie: NA % Lipid: n/a
GC Column: DB-225 Analyst: ML % Solids: 16.9

2,3,7,8-TCDD : ND 0.7 .
2,3.7,8-TCDF 45 0.78 19:36 o

Total TCDD | 41 1 59 . -
Total TCDF = 294 11 : 578 - e

#C»+2,3,7.8-TCDF 337 84.2 0.80 19:34 .
13C,2-2,3,7.8-TCDD 7 ' 69.3 : 081 - 18:24 —

#(4,-23,7,8-TCDD 29.8 745 ' 18:25 .

13(),-1,2,34-TCDD 06.79 18:38 —

Quality Control Notes:
TLI SAMPLE ID 73-14-1 AND 72-79-1

Data Reviewer: o’ 11/30/93

Page 1 of 1 ‘ ‘ C2NF_PSR vi1.06, LARS 5.10.01

* Triangle Laboratories of RTP, Inc. \
801 Capitola Drive » Durham, North Carolina 27713 . 15 9 Printed: 18:31 11/30/93
Phone: (919) 544-5729 » Fax: (919) 544-5491



TL-RTP Project: 25912 ' Mt}thod 8290 PCDD/PCDF Analysis (b)

Client Sample:  TLI SEDIMENT BLANK | Analysis File: S§935773
Client Project: n/a .
Sample Matrix: ~ SEDIMENT Date Received: // Spike File: - SPX23725
TLRTP ID: - TLI BLANK Date Extracted: 11/20/93 ICAL: SF5N163

Date Analyzed: 11/24/93 - CONCAL: 5935761

Sample Size: 5.000 g Dilution Factor: n/a % Moisture: n/a
Dry Weight: n/a Blank File: $935773 % Lipid: n/a
GC Column: DB-5 Analyst: ML ' % Solids: n/a

2.3,7,8-TCDD ND 0.5 .
1.2,3,7,8-PeCDD ND 0.7 .
1.2.3,4,7,8-HxCDD ND 0.9 _
1,2,3,6,7,8-HxCDD ND 0.8 —
1.2,3.7,8,9-HxCDD ND 0.8 . .
1,2,3,4,6,7,8-HpCDD EMPC 0.83 4T -
1.2.3,4,6,7,8,9-OCDD : 92 , 0.82 41:04 -
2,3,7,8-TCDF ND T 0.4 .
1,2,3,7,8-PeCDF : ND 0.5 _
2.3,4.7,8-PeCDF ND 0.5 -
1.2,3,4,7,8-HxCDF ND 0.6 _
1,2,3.6,7.8-HxCDF ND 0.5 -
2.3.4,6,7,8-HxCDF 0.64 1.18 34:01 i
1,2,3,7,8,9-HxCDF ND 0.8 -
1,2,3,4,6,7,8-HpCDF EMPC 040 WT * __
1.2,3,4,7,8,9-HpCDF ND 09 .
12.3.4,6,7,8,9-OCDF EMPC : 24 uT ¥ .

Total TCDD ND 0.5 —_—
Total PeCDD ND 0.7 o
Total HxCDD - ND 0.9 —
Total HpCDD 0.92. 1 1.8 .
Total TCDF ND 04 o
Total PeCDF o ND 0.5 e
Total HxCDF . 0.63 1 - —
Total HpCDF 13 | S 22 - —_—
Page 1 0of 2 ' X297_PSR v:1.06, LARS 5.100)

Triangle Laboratories of RTP, inc.
801 Capitola Drive « Durham, North Carolina 27713 : 2 8 Printed: 19:25 11/30/93
Phone: (919) 544-5729 « Fax: (919) 544-5491 \



TL-RTP Project: 25912

Client Sample:  TLI SEDIMENT BLANK

Method 8290 PCDD/PCDF Analysis (b)
~ Analysis File: S935773

130,-2,3,7,8-TCDF 277
13C,-2,3,7,8-TCDD 304
13Cy-1,2,3,7,8-PeCDF 357
13C2-1,2,3,7,8-PeCDD 466
‘3C12-1,2,3,6,7,8—HxCDF 314
130-1,2,3,6,7,8-HxCDD 373
1(y5-1,2,34,6,7,8-HpCDF 377
130,,-1,2,3,4,6,7,8-HpCDD 436
”’Cl2-1,2,3,476,7,8,9—0(:1)13 . 986

63.3
76.1
89.3
116
78.6
93.3

942

1R
123

0.76 —
0.80 26:30 —_—
156 29:52 —
1.50 30:56 —
0.51 33:32 - —
1.20 34:13 —
(.44 36:25 —
1.00 37.21 —
0.87 41:03 —

1(CL-2.3,7,8-TCDD ' 277

13C,2-2,3,4,7,8-PeCDF 360
305-1,2,374,7.8-HxEDF- - e F13
13C5-1,2,3,4.7,8-HxCDD - 360
3C-1,2,3.4,7,8,9-HpCDF 409

69.2

90.0

783

80.0
102

153 30:36 _
0.5 3325 —
1.18 34:08 —

043 37:57

13C12-1,2,3,7,8,9-HXCDF 331
B3C2-2,3,4,6,7,8-HxCDF 336

82.8
§4.1

048 34:47
0.51 34:01

13(,,-1,2,3,4-TCDD
BCha- 1,2,3,7,8,0-HxCDD

Data Reviewer: W Uﬂ/% D # W 11/30/93

Page 2 0f 2

0.79 26:18
1.18. 34:31

K237_PSR v:1.06, LARS 5.10.01

Triangle Laboratories of RTP, Inc.
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State of Washington Department of Ecology
Manchester Environmental Laboratory
7411 Beach Dr. East Port Orchard WA, 98366

Data Review
December 5, 1994

Project: Lake Roosevelt
Samples: 428090 (suspended sediment)

Laboratory:  Pacific Analytical Inc.

. By: Stuart Magoon 5%1

Case Summary for Tetra through Octa chlorodibenze-p-dioxin and furan
( PCDD and PCDF)

Data from these analyses were reviewed for qualitative and quantitative accuracy, validity, and o
usefulness. These samples were prepared and analyzed according to EPA method 1613.

The results are reported in Nanograms grams per Kilogram (NG/KG) which is parts per trillion
dry weight. '

There is a number reported for each analyte that appears in one of two columns. If the number

appears in the column labeled "CONCENTRATION FOUND" then this analyte has been

detected at the level reported. If the number appears in the column labeled "DETECTION

LIMIT" then the analyte was not detected and the number is the detection limit at or above

* which the analyte was not detected. (there should be a "U" qualifier associated with this
number).

Suspended Sediment

Holding times:

EPA method 1613 states that samples analysis is to be performed within forty days (40) from
extraction. There is no mention of a holding time from collection to extraction in method 1613.
Dioxins/furans are very stable in a variety of matrices, and holding times under the conditions
Hsted in Section 9, should insure minimal degradation for many weeks. EPA method 1613 B (in
review status) states a one year holding time from collection to extraction.

PAT 428090



Considering the environmental persistence of dioxin and furans no qualifiers have been added
~ due to holding times. :

Method Blank:

TCDD was detected in the method blank, The.oh column amounts detected in the method blank
and the sample were 0.26 and 0.63 picograms respectively. Since the amount detected in the

~ sample was only 2.4 times higher than the amount detected in the method blank, the TCDD .
detected in the sample may be due in part or solely to laboratory contamination. Since there is no
way to know for sure whether or not the TCDD detected in the sample is native or due to
contamination, the TCDD sample result has been qualified with a "UJ". According to Table 2 in
method 1613, the minimum allowable contamination for TCDD in a method blank is 0.5
picograms per micoliter. Since the amount of TCDD detected in the method blank was below
0.5 picograms, no corrective action was taken. There was also insufficient sample to perform
the duplicate analysis as requested, without elevating the detection limits. The TCDD detected
in the method blank has been qualified with a "J" , because it was detected below the lowest
calibration point, and should be considered an estimate. '

Calibration:

" The calibration standards were within the relative standard deviation (RSD) limit of 20%.

All the ion abundance ratios were within the established QC limits listed in Table 3A.

Internal Standard Recoveries:

All Internal standard recoveries were within the specified recovery range of 25 - 150%, with one
exception. The Carbon 13 OCDD recovery in the sample was 21%. Due to the low isotope
recovery of C,, OCDD, the OCDD detected in this sample has been qualified as an estimate
("T" qualifier"), and the undetected OCDF has been qualified with a "UJ".

Isotopic abundance ratios:

Every dioxin and furan isomer reported as detected met the isotopic abundance ratios criteria for
positive identification. ' :

Sﬁﬁnmary:

Every dioxin/furan detected in this sample with the exception of TCDD and OCDD was detected |

below the lowest calibration point, and has therefore been qualified as an estimate ("J" qualifier -
added to the result). This data is acceptable for use as amended.

PAL 428090
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PACIFIC‘QNALYTICAL
4349 Paseo Del Lago, SuitelO2
Carlshad. CA 22009

éﬁ%’qjﬁ’JfOQ
November 28, 1994

Stuart Magoon

WA State Dept. of Ecology
Manchester Labkoratory.

74311 Beach Drive East ‘
Port Orchard WA 98366-8204

Subject: Analysis of Dioxins and Furans by EPA Method 1613.

Samples: 4280@0

Please find enclosed the data package for the one soil

sample received on October 28,1994. The amount extracted was
&H.84 grams dry weight. The final extract volume was 20 ul. The
sample was analyzed for Dioxins and Furans by EPA Method 1613
with the addition of estimated detection limits.

The estimated detection limits are flag with a "U" and calculated

oy taking the noise height at each analyte retention time. Confir-
mation analysis was run for 2,3.,7,7-TCDF.

If vou have any guestions please call.

submitted by

R
Dante Hencivengo



UJSEPA - 1TD

FORM 1A o TPA SAMPLE NO.
POLD/PCDF ANALYSIS DATA SHEET :
Use for Sample and Blank Results

' 428080 .
Lab Name: Pacific Analytical. Inc. Episods Nol: : !
Contract No.: SAS MNo.: Lab Sample ID: A5801
Matrix (aquaousﬁaolid/leachateﬁ: SOLID Sample Wt/Vel:. 41.0 g or mL: &G
Sample Receipt Date: 10/28/94 Initial Calibration Date: OR/27 /94
Ext. Date: L1/02/G4 Shift: 0BCOQ Instrument ID: VG#L
pnalysis Date: 11/11/94 Time: 1630 © GC Column ID: DBE5S 80
Extract Volume (ulL}: 20 Sample Data Filename: ASB01
Injection Volume (ul): 1 Blank Data File&ame: BOREO
Dilutimn_Factor: 1.0 Cal. Ver. Data Filename: ICLEIELLIC
Concentraticn Unite (pg/L or ng/Kg dry weight): NG/KG %3elids: 18.7
- COMCENTRATION DETECTION TON ABUND. RET
ANALYTE © FOUND - LIMIT RATIO (1) (1)
2378-TCDD 1.84 ul &= - 0.82 1.001
12378-PeCDD 2.33F o~ 1.59 1.000
123478-HxCDD - : 0.81 W i
1236873—-HxCDD 1.23 { I
123789-HxCDD 0.582 T R
1734673-HpDD 3.537 S 1.04 1.000
OCDD 168 .82 5% 0.83 1.000
2373-TCDF B T % e 0 & 0.88 1.001
12378-PeCDF 1.247 &n, 1.63 1.001
23478-PelDF (.32 U S
123478-HxCDF Q.50 U
123678~HxCDF 1.00Y e T \ 1.20 1.001
123789-HxCD¥F 0.447 S 1.21 1.600
234878~-HxCDF ‘ C.40 U :
1234878~HpCDF 1213 ™ 0.92 1.000
1234789-HpCDF : 0.63 ! ‘
QCDF 1.74 gT —
Total TCDD  1.84 UT 8k
Total P=CDD 3.887 : i
Total HxCDD 0.417 : O
Total HpCDD 6.747 I —
Total TCLRE 1.833% - S
Total PeCDF Z.08 7 : ‘ R
Total HxCDF 2.3 — —
Total HpCDE 1.21%

ified

0

{1) Contract-required limits for RETs and ion abundance ratios are Spe

in Tables Z and 34, respectively, Method 1613.
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USEPA - ITD

FORM 1B ' .~ EPA SAMPLE NO.
PCDD/PCDF CONFIRMATION ANALYSIS DATA SHEET
| o | | | 428080 :
Lab Name: Pacific Analytical, Inc. Episode No.: ! :
Contract No.: SAS No.: Lab Sample ID: AS801C

Matrix (aqueous/solid/leachate}: SOLID Sample Wt/Vol: 41.0 g or mL: G

Gample Receipt Date: 10/28/94 - Initial Calibration Date: 09/10/94
Ext. Date:'ll/OZ/Qé Shift: 0BOO Instrument 1D: VG#E
Analysis Date: 11/23/94 Time: 1112 . GC Column ID: Rtx~200
Extract Volume (ul): 20 Sample Data Filename: A5801C
Injection Volume (ul): 1 Blank Data Filenama: BOSEOC‘
Dilution Factor: 1.0 : Cal. Ver. Data Filename: 1C11D23C
Concantraﬁicn Units (pg/L or ng/Kg dry weight): NG/KG %Selids: 18.7
COﬁCENTRATION : DETECTION | ION ABUND. RRT
ANALYTE FOUND LIMIT RATIO (1) (1)
2378-TCDF 0.91 | 0.77 1.002

1) Contract-required limits for RRT=z and ion abundance ratios are spécified
in Tables 2 and 3A, respectively, Method 1613.
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JSEPA - LTD

FORM 2  EPA SAMPLE NO.
PCDD/PCDF LABELED COMPOUND AND |
CLEANUD STANDARD RECOVERIES

b oa28000 - !
Labk Name: Pacific Analytical, Inc. Episaode Ho.: ! ‘
Contract No.: SA5 No.: Lab Sample ID: AB801
Matrix (agqueocus/solid/leachatel: SCLID Sample Wt/Vol: 41.0 g or mlL: &
Sample Receipt Date: 10/23/94 Initial Calibration Date: 08/27,/94
Ext. Date: 11/02/94 Shifi: GROG ' . Instrument ID: VGHE
Analyesis Date: 11/11/94 Time: 1830 G Column ID: DBES £0M
Extract Volume (ul): 20 Sample Data Filename: A5801
Injection Veolume (ul): 1 Blank Data Filename: BO350
Dilution Factor: 1.0 " cal. Ver. Data Filename: IC11ELLC
Conoantratidn Units (pQ/L or ng/Kg dry weight): NG/XG %S8elide: 187
' - ION
SPIKE CONC. R{%) ABUNDH, KRT
CONC. FOUND (L) RATIO (2) (2)
LABELED COMPOUNDS ‘ : .
13C~2378~TCDD 290 220 76 Q.77 1.009
'13C~123?8~P90DD» ' 290 . 400 140 1.862 1.185
130-123478-HxCDD 280 320 110 1.29 {.988
13C~123678~H=CLD 290 260 20 1.38 0.991
©13C~12346878-HpCED 290 140 48 4 1.0Z 1.082
13C-0CDD 580 120 @ 0.91  1.214
13C-2378-TCDF 280 250 86 0.80 0.979
130~12878~PeCDF 290 240 a3 1.64 1.153
13¢~23478-PeCDF 280 470 160 1.60 1.181
13C-123478-HxCDF 290 _ 220 76 0.53 0.966
13C~123678-HxCDF 290 290 100 " 0.b4 0.969
13C~1237889-HxCDF _ 280 220 78 0.53 - 1.007
13C-234878~HxCDF 290 270 83 0.52 ¢.9856
130-12346873-HpCDF 290 - 180 68 0.42 1.088
lSCleBQTBSfH?CDF 290 ' 130 45 0.43 1.108
CLEANUP STANDARD .
37014-2378-TCDD 29 27 .93 1.001

¥ Lyl QU Vil o 280 10T

0003



[ISEFPA - ITD

FORM 1A EPA SAMPLE NO..
PCDD/PCLDF ANALYSIS DATA SHEET
{lse for Sample and Blank Results

| ! BLANK %
Lab Name: Pacific Analytical, Inc. Hpisode No.: ' ' !
Contract No.: S48 No.: Lab Sample ID: BO350,
Matrix (mquecus/solid/leachate): SOLID  3ample Wt Vol: 10.0 g or wh: 6
Sample Receipt Date: Initial Calibration Date: OB/27/894
Ext. Date: 11/02/94 shift: 0BO0 : " Instrument ID: VGH#5
Analvsis Date: 11/11/94 Time: 1341 : GC Column ID: DBEH 80M
Extract Volume (ul): z0 Sample Data Filename: BO350
Injection Volume (ul): 1 Blank Data Filename: B0O350C
Dilution Factor: - 1.0 Cal. Ver. Data Filename: ICL1ELLC
Concentration Units (pg/L or ng/Kg dry‘weight):_NG/KG %Solids: 100.0
| . CONCENTRATION DETECTION ION ABUND.  ERT
ANALYTE FOUND 7 LIMIT RATIO (1) (1)
2378~TCDD 0.52 F S~ . . 0.78 1.001
12378-PeCDD ‘ . 0.63 8 I ‘
123478-~-HxCDD . 0.31 U R
1236878-HxCDD 0.35 g e T
123789-HxCDD 0.35 U s e
1234678-HpCDD . : 0.83 U —— e
OCDD ‘ .85 i — .
2378-TCDF .37 4] —— e
12378-PeCDF .47 U — e
23478-PeCDF _ 0.19 U — —
123478-HxCDF 0.31 ] —— ——
1236873-HxCDF 0.36 u — S
123789~-HxCDF 0.66 U — S
234878-HxCDF 0.33 Rt R R
1234678-HpCDF ‘ 0.55 J R R
1234739-HpCDF 0.48¢ U - —
ocDE ' 0.52 U
Total TCDD ' 0.52 T — —
Total PeCDD : 0.83 {J — i
Total HxCDD : 0,35 18] e S
Total HpCDD 0.83 1J S R
Total TCDF . 0.37 |4 e —
Total PeCDF 0.19 U — —
Total HXCDF .33 U I e
Total HpCDF (.48 U

(1) Contract-required 1imits for RRTes and ion abundance ratios are gpecified
in Tables 2 and 34, respectively, Method 1813,
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UsSEPA ~ ITD

FORM 2 - . . EPA SAMPLE NO.-
PCDD/PCDF LABELED COMPOUND AND
CLEANUP STANDARD RECOVERIES

1 i
| BLANK E
Lab Wame: Pacific Apnalytical, Inc. Episode No.: o !
Contract No.: SAS Ne.: ‘ Lab Sample ID: BO350
Matrix (aqueous/solid/leachate): SOLID Sample Wt/Vol: 10.0.g or mbh: G
Sample Receipt Date: ‘ _ Initial Calibration Date: 08/27/94
Bxt. Date: 11/02/94 Shift:AOBOO inatrument ID: VGH#D
Analysis Date: 11/11/94 Time: 1341 . GC Column ID: DB5 60M
Extract Volume (ul): 20 Sample Data Filename: BO350
Injecﬁion Volume (ul): 1 Blank Data Filename:‘BOSBO
Dilution Factor: 1.0 Cal. VYer. Data Filename: ICL1IR11C
Concentration Units (pg/L or nzg/Kg dry weight): NG/KG ¥Solids: 100.0
| | ~ IOM |
- SPIRE CONC. , R(%) ABUND. RRT
: CONC. . FOUND (1) RATIO (2} (2)
LABELED COMPOUNDS :
13C~-2378~TCDD : 200 140 70 .80 1.009
13C-12378~-PeCDD 200 . 140 . 70 1.83 1.184
120-123478-HxCDD 200 190 a5 1.29 0.988
13C-123678-HxCDD 200 200 100 1.2 ° 0.981
1300~ 1234678-HpCDD 200 _ 120 80 1.08 1.083
13C~-0CDD 400 . 130 32 0.87 1.214
130-2378~-TCDF 200 180 75 0.81 0.97%
13C-12378-PeCDF 200 140 70 1.69 1.1582
13C~-23478~-PeCDF 200 180 80 1.858 1.181
13C~123478~HxCDF . 200 . 150 75 0.53 09867
13C-123678-HxCDF 200 200 100 0.52 0.969
130-123789-HxCDF 200 140 70 - 0.50 1.007
13C-234878-HxCDF 200 190 95 0.52 0.984
13C~1234678—H90DF 200 140 _ 70 0.45 1.088
130-1234789-HpCDF 200 130 65 0.41 1.108
CLEANUP STANDARD
37014*2378~TCDD : - 20 15 75 o 1.001
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Date: 04/20_/ 95

To: Dave Serdar

From: Stuart Magoon I

Subject: ' Dioxin Blank for Lake Roosevelt saniple 428090.

As per our discussion, I had Pacific Analytical re-analyze the method blank associated
with Lake Roosevelt sample 428090. 2,3,7,8-TCDD was detected at a very low level
in this method blank. Even though the level of 2,3,7,8-TCDD detected in this
method blank, was below the level specified for re-analysis, any 2,3,7,8-TCDD
detected is cause for concern. Since there is no sample remaining for re-analysis our
options, to determine whether or not the 2,3,7,8-TCDD detected in the sample is the
result of laboratory contamination or native to the sample, are limited. It was decided
to re-analyze the method blank in hopes that the contamination may not have come
form the blank extract, but somehow was introduced into the process during the
analysis. o

Unfortunately 2,3,7,8-TCDD was detected at the same concentration in the re-analysis
of the method blank associated with sample 428090. Since 2,3,7,8-TCDD was
detected in the sample at a level less than five times that detected in the method blank
there is no way to know for certain whether or not the 2,3,7,8-TCDD detected in the
sample is native to the sample or the result of contamination. Pacific Analytical did
state that it is uncommon to see 2,3,7,8 TCDD in their method blanks.

SM/SM





