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TO: David South, Washington State Department of Ecology

FROM:  Lawrence Beard, P.E.,ﬁéfi.

DATE: July 21, 2011

RE: RIVERSIDE BUSINESS PARK
FiLL THICKNESS EVALUATION
EVERETT, WASHINGTON

This technical memorandum presents the results of an evaluation of the thickness of existing and
planned clean fill material at the Port of Everett (Port) Riverside Business Park property (the Property).
The purpose of this evaluation was to determine the extent to which clean fill and existing pavement and
structures provide adequate protection against direct human contact with soil that may be affected by
arsenic contamination associated with slag or affected fill from the ASARCO Everett Smelter site
(Smelter Site). It is expected that any arsenic originating from direct ASARCO emissions is overlain by

approximately 4 to 8 ft of fill soil placed on the Property in the early 1900°s.

BACKGROUND

The Property is located adjacent to the Snohomish River in Everett, Washington, as shown on
Figure 1. It consists of approximately 75 acres owned by the Port, 5 acres at the north end on the property
that is owned by the Cymbaluk’s. The Port-owned property includes a 40-acre parcel immediately south
of the access road an access trail along the shoreline bordering the Cymbaluk property, the inter model
yard to the south of the 40-acre parcel, and the dredge spoils storage area at the south end of the Property.
The Cymbaluk property, the shoreline trail, and the stormwater pond area to the north of the Cymbaluk
property are collectively referred to as the North Area, as shown on Figure 2.

Historical operations associated with the former Weyerhaeuser East Site resulted in
environmental impacts to Property soil and groundwater that were addressed by an environmental cleanup
conducted by Weyerhaeuser under a consent decree with the Washington State Department of Ecology
(Ecology). The cleanup included the removal of contaminated soil above the cleanup levels established
for the Property which were based on MTCA industrial cleanup levels, and containment of residual
contamination above the unrestricted cleanup levels on the Property. The property zoning designation is
M-2, Heavy Industrial. Within the shoreline management zone the designation is Urban Industrial. A
restrictive covenant has been placed on the Property under the consent decree to ensure that future
development activities do not compromise the containment element of the cleanup action and that

residential development will not occur on the site. In addition to residual contamination associated with
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former Weyerhaeuser operations, elevated arsenic concentrations in soil that appear to be related to slag
or affected fill associated with the former Smelter Site have been detected in shallow soil on the Property
associated with the operational surface during Weyerhaeuser operations.

Ecology has established performance standards for remediation of arsenic-contaminated soil in
the upland (residential) area of the former Smelter Site that identifies arsenic remediation levels based on
the depth of the arsenic-affected soil below ground surface. The upland area performance standards
identify remediation levels of 60 milligrams per kilogram (mg/kg) average concentration and 150 mg/kg
maximum concentration for affected soil between 1 ft and 2 ft below ground surface (BGS), and an
average concentration of 150 mg/kg and maximum concentration of 500 mg/kg for affected soil located
greater than 2 ft BGS. Containment of these concentrations beneath pavement or permanent structures is
also considered adequately protective for the former Smelter Site upland area.

The upland area performance standards were established for unrestricted site use and, as such, are
very conservative for application to the Property because the restrictive covenant does not allow
residential development and planned future site use is commercial/industrial. As a result, the use of the
upland area remediation levels for soil deeper than 2 ft (150 mg/kg average and 500 mg/kg maximum) are
considered appropriate screening levels for all soil on the Property that is deeper than 1 ft BGS or covered
by pavement or buildings. An arsenic screening level of 88 mg/kg, the Model Toxics Control Act
(MTCA) industrial soil cleanup level for arsenic based on direct contact, is considered appropriate for soil

in the upper foot of soil because of the restrictive covenant and planned future site use.

ARSENIC CONCENTRATIONS IN SOIL

Arsenic soil quality data for the former Smelter Site Lowlands Area, including the Property, was
recently presented in The Everett Smelter Site - Conditions and Data Gaps Report (SAIC 2010) that was
prepared for Ecology. Figure 9 from that report (Attachment 1) presents maximum arsenic concentrations
in soil for environmental explorations conducted in the Lowlands Area. As indicated on the figure, only
two locations (HP-46 and TP-30) exhibited arsenic concentrations that exceeded the screening level
maximum concentration (500 mg/kg) for soil identified above. HP-46 is located in an area currently
under a number of feet of clean fill and asphalt, as discussed below. TP-30 is located in the current solid
waste intermodal yard at 2 ft BGS. The figure also illustrates that arsenic concentrations in soil are
generally below the MTCA industrial soil cleanup level based on direct contact (88 mg/kg) south of the

Riverside Business Park access road.
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PREVIOUS AND PLANNED PLACEMENT OF CLEAN FILL MATERIAL

Following the Weyerhaeuser cleanup action, clean fill material has been placed on the property
and additional clean fill material is planned to be imported to the property in the near future to raise
grades to support redevelopment. Five known events have occurred where clean fill material was placed
at the Property since Weyerhaeuser operations ceased at the Property:

e In 1991, the Weyerhaeuser Company imported approximately 100,000 cubic yards (cy) of fill
material and placed the material in the 40-acre central portion of the Property, south of the
current access road. Analytical results for the fill material (Attachment 2) indicate that fill
material is below the MTCA Method A soil cleanup levels for unrestricted site uses.

e In 2001, the Port imported approximately 80,000 to 100,000 cy of fill material consisting of
sediment removed from the Snohomish River upper settling basin. This fill material was also
placed in the central portion of the Property, south of the current access road. Although
analytical results are not available for this dredging event, the material is anticipated to have
similar sediment quality as discussed below for the 2009 settling basin fill.

e In 2002, the Port imported fill material consisting of excavated soil from the city of Everett
Grand Avenue sewer project, amended with soil from the 2001 upper settling basin fill, and
placed the fill in the portion of the North Area currently owned by the Cymbaluks to raise site
grades in this area, as shown on Attachment 3).

e In 2009, the Cymbaluks imported fill material from an unknown source and placed the fill
material over their portion of the North Area to achieve the planned grades for their planned
development. The portion of the Cymbaluk property not covered by buildings was paved
with asphalt following site grading (Attachment 4).

e In 2009, the Port imported approximately 2,000 cy (approximately a 1 ft thick layer) of fill
material consisting of sediment from the Snohomish River upper settling basin amended with
organic material to create top soil. The fill was used in the North Area for a shoreline trail
and slope stabilization to the east of the Cymbaluk property. Analytical results for the fill
material (Attachment 5) indicate that fill material is below the MTCA Method A soil cleanup
levels for unrestricted site use. For bank stabilization purposes, a portion of the shoreline near
the trail project was armored with an approximate 1-ft thick layer of quarry spalls, amended
with several inches of sandy gravel.

Future placement of clean fill material on the Port-owned 40-acre parcel is planned as part of the
Property redevelopment. As part of the redevelopment, the Port plans to raise the Property grades above
the Federal Emergency Management Agency (FEMA) 100-year flood plain elevation. The estimated
100-year flood plain elevations for various portions of the Property range from 12.0 to 12.4 ft NAVD88,
as shown on a figure developed by Reid Middleton for the Port of Everett in 2011 (Attachment 6). The
Port plans on raising Property grades a minimum of 0.5 ft above the FEMA 100-year flood plain
elevation within the 40-acre parcel this year, so it was assumed for this evaluation that this would be the
minimum elevation achieved throughout this portion of the Property. The Property is relatively flat and

the Port plans on doing substantial additional filling in the future to create sufficient grades for

7/21/11 \\edmdata0O1\projects\147\032\FileRm\R\Fill Thickness Memo\RBP Fill Thickness_TM 072111.docx LANDAU ASSOCIATES

3



stormwater drainage. Much of the Property will ultimately be raised significantly above the 100-year

flood plain elevation.

FiLL MATERIAL THICKNESS ESTIMATION

The thickness of clean fill material placed on the Property since wood products manufacturing
ceased at the Property was estimated by comparing pre-fill surface elevations to the current ground
surface elevations, or to the planned ground surface elevations following filling to exceed the FEMA
100-year flood plain elevation, whichever is greater. The fill thickness estimates were developed for the
40-acre parcel and the Cymbaluk property. The intermodal area has not received appreciable fill since
Weyerhaeuser completed its cleanup, although a large portion of the area is asphalt paved. The dredge
spoils storage area has been filled and emptied of river sediment from the Snohomish River upper settling
basin numerous times since the completion of the Weyerhaeuser cleanup and soil quality in this area is

not of concern.

Pre-Fill Surface Elevations

Pre-fill surface elevations for the Port-owned portion of the Property were determined based on
ground surface elevations measured for 32 historical explorations that were conducted by Weyerhaeuser
for environmental characterization. Although many more explorations have been conducted at the
Property, the ground surface elevation was not documented for most explorations. The location of the
explorations where historical ground surface elevations are available is shown on Figure 3. Ground
surface elevations for these locations were recorded in 1989, 1990, 1992, and 1994, and were based on
NVGD29 datum. The ground surface elevations and dates for each exploration are summarized in
Table 1.

Pre-fill surface elevations for the portion of the North Area owned by the Cymbaluks were
estimated using existing topographic contours presented on a 2002 grading plan for that portion of the
Property (Attachment 3). As shown on this grading plan, the ground surface elevation in this portion of
the Property was generally 8 to 10 ft NGVD29. Attachment 3 also shows that the planned filling by the
Port in 2002 was intended to raise grades in this portion of the property by 1 to 2 ft.

Planned and/or Current Ground Surface Elevation (Top of Fill Material)

The 2011 topographic survey prepared by Reid Middleton to evaluate Property grades relative to
the FEMA 100-year flood plain elevations (Attachment 6) was used to estimate existing ground surface
elevations, and the ground surface elevations that will be achieved to address the FEMA flood plain

elevations, within the portion of the Property south of the access road. The estimated current elevation
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and the estimated elevation that will be achieved to address the FEMA 100-year flood plain elevation
were estimated for each of the 32 exploration locations. The existing ground surface elevations were
estimated using the elevation contours on Attachment 6. The required ground surface elevations to
address the FEMA 100-year floodplain elevations were estimated at each of the explorations by adding
0.5 ft to the nearest 100-year flood elevation on Attachment 6. If the current ground surface elevation
was higher than the estimated 100-year flood elevation plus 0.5 ft, the current ground surface elevation
was used to estimate the thickness of clean fill. Otherwise, the required elevation to raise grades 0.5 ft
above the 100-year floodplain elevation was used.

The estimated ground surface elevations based on this evaluation are presented in Table 1. As
noted in Table 1, the estimated current ground surface elevation is above the FEMA 100-year flood
elevation plus 0.5 ft at all but one location (TP-105), so the estimated clean fill thickness is largely based
on current conditions and not dependant on future planned filling.

A 2008 figure prepared by David Evans and Associates showing developed conditions for the
Cymbaluk’s portion of the North Area (Attachment 4) was used to estimate the existing ground surface
elevations for this portion of the Property. Based on the rim elevations for stormwater catch basins and
the finish floor elevation for t he building, current elevations in this area range from about 13.5 ft to more
than 17 ft NAVD88.

Estimation of Clean Fill Thickness

The estimated thickness of clean fill material that overlies, or will soon overly, the historical
ground surface that may be impacted by arsenic was estimated by subtracting pre-fill ground surface
elevations from the current or planned ground surface elevation at each of the 32 exploration locations.
However, because the pre-fill ground surface elevations and the planned ground surface elevations
reference different datums, a conversion was necessary prior to calculating the thickness. All pre-fill
elevations referencing NGVD29 were converted to NAVD88 by adding 3.58 ft. The results of the
calculations are presented in Table 2.

As shown in Table 1, the clean fill material thickness ranges from 0 ft to 2.8 ft with an average
thickness of about 1.5 ft. With the exception of one location (TP-106), all the locations where the fill
thickness was less than 1 ft were near the Snohomish River shoreline. As shown on Attachment 6, the
ground surface is significantly higher along most of the shoreline, which is likely the reason significant
filling has not occurred in this area. Additionally, the ground surface slopes steeply toward the river,
which may affect the accuracy of the estimates of the current elevation at near-shore explorations. It

should also be noted that, based on Attachment 1, arsenic concentrations in soil along the shoreline and in
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the vicinity of the TP-106 are all below the MTCA industrial soil cleanup level for arsenic based on direct
contact.

The estimated thickness of the fill material that overlays the historical environmentally impacted
soil in the North Area was estimated for the Cymbaluk property by comparing 2002 ground surface
elevations (Attachment 3) to the finish elevations following development by the Cymbaluks
(Attachment 4), relying on comparison of the existing catch basin rim elevations to the original 2002
ground surface. Similar to ground surface elevations for previous explorations, the pre-2002 ground
surface elevations were converted from NGVD29 to NAVD88 for the fill thickness estimates. The results
of the calculations are presented in Table 2. As shown in Table 2, the clean fill material thickness ranges
from about 0.4 ft to 3.7 ft. Additionally, almost the entire area is now covered by either buildings or
asphalt and concrete pavement.

The fill thickness for the shoreline trail area to the east of the Cymbaluk property was estimated
based on the construction drawings for the trail and conversations with Port personnel. Clean fill cover
was determined to be a minimum of 1 ft thick in landscape areas and consisted of the 10-ft wide asphalt-
paved pathway over the remainder of the shoreline area. Clean fill thickness to the north of the Cymbaluk
property was not determined, although the area largely consists of a stormwater detention pond system

that contains a low-permeability liner a paved turnaround area.

CONCLUSIONS

Based on the results of this evaluation, the Property is generally covered by more than 1 ft of
clean fill that was placed over the historic ground surface that may contain soil affected by slag or
affected fill from the former Smelter Site. Clean fill thicknesses of less than 1 ft are largely limited to the
shoreline area and the intermodal area, and available analytical results indicate that arsenic concentrations
in soil in areas with less than 1 ft of clean soil cover or asphalt pavement are below the MTCA industrial
soil cleanup level based on direct contact. Based on the presence of more than 1 ft of clean fill over most
of the Property, the low concentrations of arsenic in those areas that do not have at least 1 ft of clean soil
cover, and the restrictive covenant that precludes residential development on the Property, the Property is
adequately protective of human health against contact with arsenic-affected soil, with the possible
exception of limited areas along the shoreline and in the intermodal area. The clean fill cover soil is also
protective of human health against contact with residual contamination associated with the Weyerhaeuser
East Site.

7/21/11 \\edmdata0O1\projects\147\032\FileRm\R\Fill Thickness Memo\RBP Fill Thickness_TM 072111.docx LANDAU ASSOCIATES

6



USE OF THIS DOCUMENT

This document has been prepared for the exclusive use of the Port of Everett for specific
application to the Riverside Business Park. No other party is entitled to rely on the information,
conclusions, and recommendations included in this document without the express written consent of the
Port and Landau Associates. Further, the reuse of information, conclusions, and recommendations
provided herein for extensions of the project or for any other project, without review and authorization by
the Port and Landau Associates, shall be at the user’s sole risk. Landau Associates warrants that within
the limitations of scope, schedule, and budget, our services have been provided in a manner consistent
with that level of care and skill ordinarily exercised by members of the profession currently practicing in
the same locality under similar conditions as this project. We make no other warranty, either express or

implied.

REFERENCES

SAIC. 2010. Draft Site Conditions and Data Gap Report, Everett Smelter Site — Lowland Area, Everett,
Washington. Prepared for Washington State Department of Ecology. September 29.
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TABLE 1

CLEAN FILL THICKNESS EVALUATION
RIVERSIDE BUSINESS PARK

Estimate Ground Surface Estimate Ground Surface
Elevation Prior to Fill Material | Elevation Prior to Fill Material | Estimated Current Ground FEMA Base Flood MAX (Current or Current or Planned
Boring (ft) (ft) Surface Elevation (ft) LOT # Elevation (ft) FEMA + 0.5 FEMA+.5) Fill Thickness (ft)
NVGD29 NAVD88 NAVD88 NAVD88 NAVD88 NAVD88
HC-4 7.63 11.21 13 3 12.4 12.9 13 1.79
HC-5 6.68 10.26 13 3 12.4 12.9 13 2.74
HC-6 7.83 11.41 13 3 12.4 12.9 13 1.59
HC-10 7.82 11.40 11 3 12.4 12.9 12.9 1.5
HC-10D 8.07 11.65 3 12.4 12.9 12.9 1.25
HC-11 6.58 10.16 13 6 12.4 12.9 13 2.84
HC-11D 6.63 10.21 13 6 12.4 12.9 13 2.79
HC-17 7.40 10.98 13 6 12.4 12.9 13 2.02
HC-18 7.97 11.55 8 3 12.4 12.9 12.9 1.35
HC-19 8.17 11.75 11.5 3 12.4 12.9 12.9 1.15
HC-20 7.84 11.42 12 3 12.4 12.9 12.9 1.48
MW-100D 9.60 13.18 14 3 12.4 12.9 14 0.82
MW-100S 9.70 13.28 14 3 12.4 12.9 14 0.72
MW-101S 9.00 12.58 13 3 12.4 12.9 13 0.42
MW-102S 9.00 12.58 15 2 12.1 12.6 15 2.42
MW-103D 11.00 14.58 15 2 12.1 12.6 15 0.42
MW-103S 11.00 14.58 15 2 12.1 12.6 15 0.42
MW-104S 12.00 15.58 14 2 12.1 12.6 14 0
MW-105D 9.70 13.28 13 2 12.1 12.6 13 0
MW-105S 9.40 12.98 13 2 12.1 12.6 13 0.02
MW-107S(2) 7.90 11.48 13 4 12 12.5 13 1.52
MW-108S 8.40 11.98 13 4 12 12.5 13 1.02
TP-102 7.10 10.68 20 4 12 12.5 20 9.32
TP-103 10.90 14.48 16 2 12.1 12.6 16 1.52
TP-104 10.20 13.78 14 2 12.1 12.6 14 0.22
TP-105 8.20 11.78 12 2 12.1 12.6 12.6 0.82
TP-106 9.80 13.38 13 2 12.1 12.6 13 0
TP-108 7.50 11.08 13 2 12.1 12.6 13 1.92
TP-109 11.40 14.98 14 2 12.1 12.6 14 0
TP-207 7.10 10.68 13 4 12 12.5 13 2.32
TP-208 7.30 10.88 13 5 12.4 12.9 13 2.12
Average Cover Thickness => i3

Date of previous ground surface elevations are as follows: HC-4 through HC-20 = June 1989

MW-100D through MW-108S = Dec 1992, except MW-107S(2) = 1994
TP-102 through TP-208 = June 1990
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TABLE 2

CLEAN FILL ESTIMATE FOR
CYMBALUK PROPERTY

Page 1of1

Catch Basin
(Attachment 6)

Previous Ground Surface
Elevation - 2002 (ft)

Estimate Ground Surface
Elevation Prior to Fill Material (ft)

Current Ground Surface
Elevation (ft)

Estimated Clean Fill
Thickness (ft)

NVGD29 NAVD88 NAVD88

CB-2 9.00 12.58 14.18 1.60
CB-3 8.00 11.58 15.24 3.66
CB-4 8.00 11.58 15.09 3.51
CB-7 10.00 13.58 14.85 1.27
CB-8 11.00 14.58 14.95 0.37
CB-9 10.00 13.58 15.24 1.66
CB-10 10.00 13.58 15.46 1.88

Average 2.0
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ATTACHMENT 1

Figure 9 Maximum Arsenic Concentrations in Soil
(SAIC 2010)
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Figure 9. Maximum Arsenic Concentrations in Soil
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ATTACHMENT 2

Weyerhaeuser 1991 Fill Analytical Data
























ATTACHMENT 3

2002 RBP North Site Grading Plan






ATTACHMENT 4

Cymbaluk Property Developed Conditions Map
(David Evans and Associates)






ATTACHMENT 5

2009 Upper Settling Basin Fill Analytical Data



















































ATTACHMENT 6

2011 Topographic Survey
(Reid Middleton)
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