@ Foth &Van Dyke Memorandum

November 7, 2006

TO: Bill Hartman, GW Partners

CC: JP Causey, WTM1 Nancy Peterson, Q&B
Skip Missimer, Glatfelter Tony Vogel, Q&B
Pat Zaepfel, Meyer, Unkovic & Scott Steve Laszewski, Foth & Van Dyke
Mike Jury, CH2MHill Jerry Eykholt, Foth & Van Dyke

Jeanne Tarvin, STS

FR:  Steve Lehrke, Foth & Van Dyke
Denis Roznowski, Foth & Van Dyke

RE: OUL Core Averaging Procedures Used to Delineate TSCA-Level Sediment in
Areas of High PCB Residuals

Background

Current averaging procedures for pre-dredge sediment cores with core interval samples of
50 ppm PCBs or greater are described in the June 1, 2006 Foth & Van Dyke memo,
“Discussion and details for core averaging procedures used to delineate TSCA-level
sediment regions for the 2006 RA in OU1” (June 2006 memo). That memo describes the
procedure of vertically averaging over intervals of either 30 inches or the 1.0 ppm
isopach thickness plus 4.0-inch overcut, whichever is less, to obtain the average PCB
concentration for that core.

This memo addresses four specific aspects of the TSCA averaging procedure for post-
dredge situations where the primary or composite secondary sample is 50 ppm PCBs or
greater: 1) Averaging procedures for secondary composite samples; 2) Additional
horizontal sampling (step-out cores)for cases in which core averaging results in
concentrations that still exceed TSCA levels. Averaging procedures for these additional
cores, which are considered to be *“co-located” provide a “small area” PCB concentration
average; 3) Further horizontal sampling to place a bound on the TSCA region for cases
where the “small area” average still exceeds TSCA concentrations; and 4) Application of
the above procedures to actual 2006 post dredge residuals of 50 ppm PCBs or greater in
four locations in Sub-area POG3.

Current TSCA Averaging Procedure

The current TSCA delineation procedure described in the June 2006 memo is
summarized below:
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1. If the core sediment thickness is less than 30 inches and the expected dredge cut
(1.0 ppm isopach thickness plus 4.0-inch overcut) at the core is deeper than the
core sediment thickness, then the length-weighted average PCB concentration
would be computed for all sample intervals from the core.

2. If the expected dredge cut at the core is less than 30 inches, then the length-
weighted average PCB concentration would be computed only for those portions
of the core that are within the expected dredge cut.

3. If the core sediment thickness is greater than 30 inches and the expected dredge
cut at the core is also greater than 30 inches, then a core-average PCB
concentration from the top 30 inches is computed and reported. Core averages are
also computed and reported for each remaining 30-inch segment (as limited by the
expected dredge cut).

Other portions of the core are not considered when computing the core-average.
Additional Components to Averaging Procedure

1) Secondary Composite Sample Averaging

Averaging for secondary composite samples will proceed similarly to single core
averaging summarized above, with the exception that the vertical weighting for each
interval is weighted not only by the interval length, but additionally by the number of
comprising secondary locations, i.e. a depth weighted area average. As an example,
suppose a secondary composite sample yielded the following:

Sample PCB Concentration (ppm)
Location 07-4” | 47-8” \ 8”-12”
'S 5 No Detect
C 90 (0.0135)
D No Recovery | No Recovery
(0.0168) (0.0168)

In this case the expected dredge cut (1.0 ppm isopachs plus 4-inch overcut) extends to the
bottom of the third interval at locations “A”, “B” and “C”, and to the bottom of the
second interval at location “D”. Therefore the average concentrations of the first two
intervals are comprised of four results, while the average concentration of the third
interval is comprised of three. The interval averages and overall core average,
appropriately weighted, would be calculated as:

Average PCB Concentration (ppm)
Depth Weighted Area Core
07-4” 47-8” 87-12” Average

90 ((5x3) + :(oéogssxl))m 0.0135 ((90x4) + (3.824% 4-]'_- :(1-0.0135x3))/11
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As described in the June, 2006 memo, vertical weighting is completed to the 1 ppm
thickness plus 4-inch overcut. If no soft sediment recovery is achieved at a location to be
included in averaging (such as the 4”-8” interval at the “D” location in the above
example), then an assumed value of 0.0168 ppm is applied. This is the accepted value for
the OUL1 project when cores yield less than 3 inches of recovery upon two attempts (no
soft sediment). The 0.0168 ppm value is based on sampling results of the underlying
hard clay, representative of remaining sediments in areas of no soft sediment recovery.

2) Additional Horizontal Sampling (Step-Out Cores)

In certain material types, specifically the wood chips encountered to date in POG1 and
POG3, spatial variability in PCB concentrations has been high. While an average core
concentration may be above TSCA levels, the variability may be such that horizontally
these PCB concentrations decrease significantly over short distances. In the case of
vertical averaging resulting in a core concentration above TSCA levels, additional sample
cores (step-out cores) will be collected proximal to the original core. These cores will be
considered “co-located” and will provide a better estimate of the “small area” average
PCB concentration immediately surrounding the original core.

With primary core samples, four additional step-out cores will be collected surrounding
the original core location. Each additional core will be located approximately 5 feet from
the original location in the NE, NW, SE and SW directions. The four step-out core
samples for each 4- inch interval will be composited. When the composite result for the
step-out cores are received, a simple arithmetic average value including the original post-
dredge result and the step-out cores sample composite result will be determined for each
4-inch increment. Vertical averaging will then follow the procedure of the June 2006
memo. The revised TSCA averaging procedure, when step-out cores are placed around a
primary core, is illustrated in Figure 1.

In the case of secondary core samples, a single additional step-out core will be collected
approximately 5 feet from each original secondary sample location in a randomly chosen
direction, but within the confines of the respective post-dredge verification sample
triangle. Each sample depth interval of each step-out core will be homogenized and split
into two approximately equal portions. One portion of each sample depth interval will be
composited with the other secondary samples from the same depth interval. The results
of the composite sample will be averaged with the original composite as illustrated in
Figure 2. In the event that the average of the original composite post dredge sample and
the composite of the step-out cores is 50 ppm PCB or greater, the retained portion of each
secondary sample will be analyzed as a discrete sample. Additional step-out cores will
be collected around each of the secondary sample locations that have PCB levels of 50
ppm or greater, following the same logic and procedures as described above for primary
sample locations.

Since the number of post-dredge residual samples with PCB concentrations of 50 ppm or
greater is expected to be low, and since the determination of TSCA/non-TSCA status has
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significant operational and cost considerations to the project, additional measures will be
made to collect a minimum 3” sample at all step-out core locations.

The basic core collection procedure will be the same procedure as described in Appendix
D and E of the 2006 RAWP. Two sampling attempts will be made at each proposed step-
out core location. If 3”or more of recovery (including soft sediment and any underlying
clay, dense sand, etc.) is not possible within the first two attempts, the sampling vessel
will shift position radially outward from the first attempt location to allow sampling
within approximately 2.5 ft of the first location. If sample recovery (3” minimum) is not
possible at the second location, another shift of vessel location will occur approximately
2.5 ft further radially from the second location and the sampling procedure will be
repeated. This third and final location would then be no further than 10 ft from the
location of the high PCB residual sample location.

For step-out cores only, presumed PCB concentration values (0.0168 ppm PCBs) for “no
soft sediment recovery” will not be used in the core averaging process. If conventional
two- inch push cores can not recover a sample, alternate methods such as ponar grab, or
bucket auger will be used. If these methods are also ineffective (i.e. material too dense or
rocky to sample), only those step-out core locations where samples are recovered will be
figured into the averaging process. In the event no additional samples are recoverable,
GWP will request that the TSCA area be considered deminimus (non-TSCA) and that
second pass dredging, followed by normal post dredge sampling protocol, be followed to
document residuals.

3) TSCA Area Bounding

If the vertical TSCA averaging and horizontal averaging of the co-located samples
described above still yield average values greater than or equal to 50 ppm PCBs, then
either additional horizontal sampling will be performed, or modeling will be done to
define the TSCA sediment region. Additional horizontal sampling, which is denoted here
as “bounding sampling,” would be performed primarily in areas with suspected high
spatial variability. Modeling may be performed utilizing existing data in areas of
suspected low spatial variability. Modeling procedures performed to utilize new TSCA
averaging data are given in Attachment 1 of the June, 2006 memo. Horizontal bounding
sampling procedures are described below.

When bounding sampling is performed around a primary location, additional cores
(boundary cores) will be collected at increasing radii, in five foot increments, surrounding
the primary core in the NE, NW, SE and SW directions. This is illustrated in Figure 3.
Once the TSCA region has been bounded by sample results below TSCA levels,
triangulation will be used to delineate the region’s horizontal extent. Vertical core
averaging is used to define the concentration for all bounding cores. The revised dredge
cut is established by selecting the middle of the first 4 inch or less sample interval that is
< 1.0 ppm. The revised target elevation is calculated by subtracting the revised dredge
cut from the post-dredge elevation.
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When bounding sampling is performed for secondary composite locations, only those
secondary locations (based on the results of the additional horizontal sampling illustrated
on Figure 2) with concentrations exceeding TSCA levels will be bounded. This
procedure is illustrated in Figure 3. Similar to Figure 1, the initial boundary sample
radius will be 5’ in the three directions (either NE, NW, SE, or SW) which were not
sampled in the step-out core sampling. If this first set of results can be “TSCA-averaged”
bringing the composite sample below 50 ppm (utilizing the method illustrated in Figure
1), then no TSCA region will be denoted for that particular secondary location. Otherwise
additional samples will be collected at increasing 5 foot radii surrounding each secondary
location (as in Figure 3) until the region has been bounded by sample results below
TSCA levels, at which point triangulation will be used to delineate the TSCA region’s
extent.

4) Application of Additional Components of TSCA Averaging Procedure to 2006
POG3 PCB Residuals Exceeding 50 PPM

The vertical core averaging procedures described above have been applied to recent
elevated post-dredge residual results in POG3:

+ Triangle 51 with 4-8” composite result of 140 ppm PCBs,
+ Triangle 36 with 0-4” primary result of 92 ppm PCBs
+ Triangle 55 with 0-4” primary result of 57 ppm PCBs

The location of these samples is shown on Figure 4 and the results of the averaging
process are provided in Table 1. The revised target elevation in Triangle 51 is 731.27
(approximate 10” cut), in Triangle 36 is 731.40 (approximate 6” cut), and in Triangle 55
is 731.50 (4 approximate 6” cut).

Additionally, the step-out core procedures have been applied to POG3 Triangle 19 where
sub-triangle 19A had a post re-dredge residual of 60 ppm PCBs.

Applying the vertical core averaging and step-out core procedures, none of these sample
triangles contains material classified as TSCA. GW Partners has decided to re-dredge
these areas in 2006 since the active dredging area is adjacent, and will handle the dredge
material using typical non-TSCA dredging, handling and disposal procedures.

These procedures are intended to be consistent with the averaging process provided by
U.S. EPA’s TSCA program, giving consideration to what a dredge “sees”, both vertically
and horizontally in a particular dredging pass. Additionally, this approach provides a
more statistically robust method to define TSCA or non-TSCA status in specific areas of
high PCB concentration post-dredge residuals.
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Table 1. Calculation of Average PCB Concentration and Revised Target Elevation in Areas with Elevated PCB Residuals.

Vertical Core Averaging

Core Comments
Core Post- ) ) Average | Revised! = Revised?
dredge Target PCB Residual Adjusted PCB PCB Dredge Target
Northing Easting Elevation | Elevation | Difference Concentration (ppm) Concentration (ppm) Value Cut Elevation
(WiSPS ft.) | (WISPS ft.) (ft) (ft.) (ft) 0-4" 48" 812" | 04"  4-8"  8-12” (ppm) (ft) (ft) Peffoc;m dse_cond "
36P | 8072382 23712750 | 731.90 731.92 -0.02 920 022 NA | 920 022 NA 46.1 0.50 731.40 EZ&? tar%e%'”g wit
51A | 807765.0 2371246.2 732.15 731.90 0.25 0.0168 NA elevation. Perform
51B 807703.6 2371167.0 732.25 732.05 0.20 sediment removal
140 = 0.0135 :
51C 807658.3 2371171.9 732.10 731.92 0.18 Appendix D of
2006 RAWP.
55P 807660.0 2371648.6 732.00 731.72 0.28 57.0 0.051 0.0135 | 57.0 0.051 0.0135 28.5 0.50 731.50
Step-Out Cores
post: PCB Residual Adjusted PCB
dredge Target A . Comments
Posts-;ﬁ-cligzdge Northing Easting Elevation | Elevation | Difference Concentration (ppm) Concentration (ppm)
P (WiSPS ft) | (WIiSPS ft.) (ft.) (ft.) (ft.) 0-4" 48" 812" | 04" 48 812"
19A RD 806,916 2,371,315 733.25 733.10 0.15 60 NSS NA - -
19C RD 806,874 2,371,434 733.10 732.77 0.33 NSS NA NA ---
19P RD 806,910 2,371,395 733.20 732.89 0.31 NSS NA NA - -
Step-Out Cores
19ARD 1-4 3.2 NSS NA 14.6° NA NA | Perform clean-up pass in sub-
(composite) triangle 19A. Perform routine
19ARD 1 806,919 2,371,318 733.25 733.08 0.17 post-d_redge sediment.
19ARD 2 806,911 2371,320 | 73375  733.09 0.69 sampling per Appendix D of
! = 2006 RAWP
19ARD 3 806,912 2,371,312 733.25 733.14 0.11
19ARD 4 806,919 2,371,312 733.35 733.17 0.18
1. Revised dredge cut calculated by selecting the middle of the first 4 inch or less sample interval that is < 1.0 ppm.
2. Revised target elevation calculated by subtracting revised dredge cut from the post-dredge elevation.
3. (60x1+3.2x4)/5=14.6 ppm

NSS = No sample > 3” recovered
0.0168 = PCB value (1 ppm) assigned to NSS samples (does not apply to step-out cores)
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o O 0"-4"D O

4"'8“

0"-4"| | 80 ppm

4"-8"| | 60 ppm

8"-12"| | 45 ppm

Oll_4ll
4"-8" No Soft Sediment O
|| Recovery
8"_1 2II

Step-out Cores Composite: 0"-4" = 10.0 ppm (3 samples)
4"-8" = 2.51 ppm (2 samples)
8"-12" =1 ppm (1 sample)

TSCA Average
0"-4" Interval: ((10.0 x 3) + 80)/4 = 27.5
4"-8" Interval: ((2.51 x 2) + 60)/3 =21.7
8"-12" Interval: (1 +45)/2 =23.0

"Small Area" Average: [(27.5 x 4) + (21.7 x 3) + (23.0 x 2)]/(4 + 3 + 2) = 24.6 ppm

Note: For step-out core averaging the "no soft sediment recovery"
presumed value of 0.0168 ppm is not used in the calculation.

This drawing is neither a legally recorded map nor a survey and is
not intended to be used as one. This drawing is a compilation of
records, information and data used for reference purposes only.

@ Original Primary Core

O Additional Step-out Cores

@ Foth & Van Dyke

GW PARTNERS

FIGURE 1
OU1 TSCA Averaging Procedure
Primary Core Location with Step-out Cores

Scale:

Not To Scale Date: October, 2006

Drawn By: SGL Checked By: DMR | Scope: 04g007
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"C" Location

0!!_411D 5,

"A" Location Original Secondary
Composite Result
0" 4“ 0!!_4" M
- ' 80 ..
3 (4 Samples)| | 52 ppm @ Original Secondary Core
" " 4"_8“
48 O (3 Samples)| | 60 ppm
(2 Samples) PP
N "D" Location
0"-a" "B" Location
5!
4"-8" S No Soft Sediment O
] Recovery
8"_12"

Step-out Cores Composite: 0"-4" = 96.7 ppm (3 samples)
4"-8" = 90.0 ppm (2 samples)

TSCA Average
g 8"-12" = 90 ppm (1 sample)
0"-4" Interval: [(96.7 x 3) + (80 x 4))/7 = 87.2
4"-8" Interval: [(90.0 x 2) + (60 x 3))/5=72.0
. )+ ) 6 Foth & VVan Dyke
8"-12" Interval: [90 + (45 x 2)]/3= 60.0 \/
Adjusted Composite Average: [(87.2x 7) + (72.0 x 5) + (60.0 x 3)//(7 + 5+ 3) = 76.7 ppm GW PARTNERS
Notes: FlGURE 2
1) For step-out core averaging the "no soft sediment recovery" .
presumed value of 0.0168 ppm is not used in the calculation. OU1 TSCA Ave.raglng. Procedure
ND = Non-Detect (0.0135 ppm) Secondary Core Locations with Step-out Cores
2) In this case the retained discrete portion of the secondary
o . samples would be analyzed to indentify >=50 ppm locations Scale: Not To Scale Date: October, 2006
ot ntanded 1 be sed 4 one. T rawing s = Sompilaion of where focused cores would be collected. . : .
records, information and data used for reference purposes only. Drawn By SGL CheCKEd By DMR SCOpe. 049007
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This drawing is neither a legally recorded map nor a survey and is
not intended to be used as one. This drawing is a compilation of
records, information and data used for reference purposes only.

7 ppm 22 ppm
O O

@ Original Core
O Additional Bounding Cores
— Triangulated TSCA Area

@ Foth & Van Dyke

GW PARTNERS

FIGURE 3

OU1 TSCA Averaging Procedure
Additional Bounding Sample Location Pattern

Scale: Not To Scale Date:

September, 2006

Drawn By: SGL

Checked By: PEP1

Scope: 049007
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