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Memorandum

To: Mr. Ron Timm, Washington Department of Ecology
CC: Carol Wiseman, Weyerhaeuser and Sandy Forman, Pacific Topsoil
From: Lynn Grochala
Date: December 6, 2017
Project No: Weyer-Mill E, Task 1

Re: Former Mill E/Koppers Site 2017 Annual Performance and Compliance
Monitoring Report

Floyd|Snider performed the annual performance and compliance monitoring for the Former
Mill E/Koppers Facility in Everett, Washington (the Site) on September 25, 2017, in accordance
with the Performance and Compliance Monitoring Plan (PCMP; EMCON 1998) and the
Performance and Compliance Monitoring Plan Addendum (PCMP Addendum; Floyd|Snider
2017). The PCMP Addendum was approved by the Washington State Department of Ecology
(Ecology) in a correspondence dated August 23, 2017. The geographic location of the Site is
shown on Figure 1.

Monitoring activities included groundwater quality monitoring, groundwater level monitoring,
and asphalt and soil cap inspection. This event was the first to incorporate modifications to the
water level elevation monitoring outlined in the PCMP Addendum, which included the addition
of Lower Sand Aquifer groundwater elevation measurements. This annual monitoring summary
includes details from the installation of piezometer PZ-2D, which was required for water level
monitoring of the Lower Sand Aquifer, and repairs to the existing piezometer PZ-1B. The
following sections present the results of this monitoring event.

MODIFICATIONS TO THE PIEZOMETER NETWORK

Existing Lower Sand Aquifer monitoring wells LLMW-19D (located in close proximity to PZ-1A and
PZ-1B) and LMW-20D (located in close proximity to PZ-3A and PZ-3B) were added to the water
level monitoring network to better evaluate the performance of the hydraulic containment
system (barrier wall and asphalt cap). Access to these monitoring wells was requested from
Ecology and granted, as these wells are associated with the Everett Smelter Lowland Site. The
locations of these wells are shown on Figure 2.
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In accordance with the PCMP Addendum, a new piezometer (PZ-2D) was installed in the Lower
Sand Aquifer outside the barrier wall and adjacent to piezometer PZ-2B to address Ecology’s
request for water level measurements from the Lower Sand Aquifer and consideration of vertical
hydraulic gradients to assess the performance of the barrier wall. The location of the new
piezometer is shown on Figure 2.

Floyd|Snider provided oversight to ESN Northwest, Inc. (ESN) on September 22, 2017, for the
installation of piezometer PZ-2D, which is adjacent to Upper Sand Aquifer piezometer PZ-2B.
PZ-2D was drilled to a maximum depth of 25 feet below ground surface (bgs) by ESN using a direct
push/hollow stem auger combination drill rig. In accordance with the PCMP Addendum, PZ-2D
was constructed with a 10-foot screened interval below the Upper Silt Aquitard, which was
observed between 8.5 and 16.25 feet bgs. The soil boring/well completion log is included in
Attachment 1.

The newly installed piezometer was developed by ESN using a submersible pump after
installation to remove fine-grained material introduced during drilling. Investigation-derived
wastes (soil and groundwater) were placed in 55-gallon drums and temporarily stored onsite
pending characterization for off-site disposal. After installation, Floyd | Snider surveyed the top of
casing (TOC) elevation for PZ-2D using the established elevations of PZ-2A and PZ-2B. The TOC
elevation for PZ-2D is 9.08 feet above mean sea level (MSL).

During the February 2017 water level elevation monitoring event, the casing of piezometer
PZ-1B, which is located within a vault, was identified as being much lower than the ground surface
and was difficult to access safely during monitoring. Therefore, to address this concern, a new
riser was installed on PZ-1B prior to the 2017 monitoring event. The new TOC elevation for PZ-1B
was surveyed by Floyd|Snider on September 22, 2017, and is 9.82 feet above MSL.

GROUNDWATER LEVEL MONITORING

Depth to groundwater was measured at three piezometers inside the barrier wall (PZ-1A, PZ-2A,
and PZ-3A), three piezometers outside the barrier wall screened in the Upper Sand Aquifer
(PZ-1B, PZ-2B, and PZ-3B), and three wells/piezometers outside of the barrier wall screened in
the Lower Sand Aquifer (LLWM-19D, PZ-2D, and LLMW-20D). Piezometer and well locations with
measured groundwater elevations are shown on Figure 3.

Elevations for the top of well casings for piezometers in the Upper Sand Aquifer (inside and
outside the barrier wall) were referenced from the 2003 Annual Groundwater Compliance
Monitoring and Five-Year Data Review Report (Shaw 2003). Top of well casing elevations for the
two Lower Sand Aquifer wells were documented in the Everett Smelter Lowland Area Final
Supplemental Remedial Investigation Report (GeoEngineers 2016). The top of well casing
elevation for the new piezometer in the Lower Sand Aquifer, PZ-2D, and the repaired piezometer,
PZ-1B, were surveyed by Floyd|Snider on September 22, 2017.

F:\projects\Weyer- Mill E\OO Deliverables\2017 PCMP
Annual Report\01 Text\2017 Annual Performance 2017 An nua I Pe rfo rmance an d

Report_2017:120 docx Compliance Monitoring Report
Page 2 of 7



Ron Timm, Ecology

December 6, 2017 FLOYD I SNIDER

Depth to water measurements were taken on September 22 following a low tide
of -1.08 feet MSL at 3:08 PM rising toward a high tide of 2.81 feet MSL at 8:36 PM. Tide cycle
elevations are based on the National Oceanic and Atmospheric Administration tide predictions
for Everett, Washington, converted to MSL. Measured groundwater elevations are presented in
Table 1 and are compared to the 24-hour tidal cycle in Figure 3.

Table 1
Groundwater Elevation Measurements?
Reference
Elevation Depth to
(feet) Top of Water Groundwater

Piezometer? Date Time PVC (feet) Elevation (feet)
PZ-1A 9/25/2017 15:32 9.90 6.50 3.40
PZ-1B 9/25/2017 15:33 9.82 5.65 417
LLMW-19D 9/25/2017 15:38 10.56 9.76 0.80
PZ-2A 9/25/2017 15:27 9.40 5.78 3.62
PZ-2B 9/25/2017 15:30 8.38 432 4.06
PZ-2D 9/25/2017 15:29 9.08 7.69 1.39
PZ-3A 9/25/2017 15:24 10.31 7.67 2.64
PZ-3B 9/25/2017 15:23 7.54 461 2.93
LLMW-20D 9/25/2017 15:25 11.26 10.45 0.81

Notes:
1 Top of well casing and groundwater elevations referenced to MSL (Shaw 2003; GeoEngineers 2016).
2 “A” wells are located inside the barrier wall in the Upper Sand Aquifer; “B” wells are located outside the barrier
wall in the Upper Sand Aquifer; “D” wells are located outside the barrier wall in the Lower Sand Aquifer.

Abbreviation:
PVC Polyvinyl chloride

Comparison of the groundwater elevations for each set of piezometers in the Upper Sand Aquifer
(inside and outside barrier wall) from 2007 to 2017 are presented in Figure 4. Groundwater
elevations inside the barrier wall have consistently been lower than outside the barrier wall for
all three pair locations during each monitoring event.

HYDRAULIC HEAD DIFFERENCE COMPARISON

The vertical and horizontal head differences between inside and outside the barrier wall are used
as the primary indicator of the barrier wall’s performance to control the hydraulic movement of
contaminants. The hydraulic head differences were calculated using the approach outlined in the
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PCMP Addendum. The results for the horizontal hydraulic head differences are included in
Table 2 and the results for the vertical hydraulic head differences are included in Table 3.

Table 2
Horizontal Hydraulic Head Difference Comparisons?
Horizontal
“B” Piezometer Upper | “A” Piezometer Upper Head
Piezometer Pair? Sand Aquifer Elevation | Sand Aquifer Elevation Difference
PZ-1A/PZ-1B 4.17 3.40 0.77
PZ-2A/PZ-2B 4.06 3.62 0.44
PZ-3A/PZ-3B 2.93 2.64 0.29

Notes:
1 Groundwater elevations reference to MSL.
2 “A” wells are located inside the barrier wall in the Upper Sand Aquifer; “B” wells are located outside the barrier wall
in the Upper Sand Aquifer.

Table 3
Vertical Hydraulic Head Difference Comparisons?
Location Upper Sand Lower Sand
Relative to Aquifer Aquifer Vertical Head
Piezometer Pair? Barrier Wall Elevation Elevation? Difference
PZ-1A/LLMW-19D Inside 3.40 0.80 2.60
PZ-1B/LLMW-19D Outside 4.17 0.80 3.37
PZ-2A/PZ-2D Inside 3.62 1.39 2.23
PZ-2B/PZ-2D Outside 4.06 1.39 2.67
PZ-3A/LLMW-20D Inside 2.64 0.81 1.83

Notes:
1 Groundwater elevations reference to MSL.
“A” wells are located inside the barrier wall in the Upper Sand Aquifer; “B” wells are located outside the barrier wall
in the Upper Sand Aquifer; “D” wells are located outside the barrier wall in the Lower Sand Aquifer.
The Lower Sand Aquifer piezometer/well was considered representative of the Lower Sand Aquifer elevation inside
3 and outside the barrier wall and was used in both calculations. Rational for this decision is detailed in the PCMP
Addendum.

2

The groundwater elevation of the Upper Sand Aquifer inside the barrier wall was consistently
lower than outside the barrier wall for all three piezometer pair locations. This indicates a positive
horizontal head difference with groundwater fluxing inward through the barrier wall. In addition,
the vertical head difference inside the barrier wall was lower than the vertical head difference
outside the barrier wall at all three piezometer pair locations. These results show that the
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hydraulic head inside the barrier wall was consistently lower than outside the barrier wall,
indicating the barrier wall and asphalt cap are functioning as intended by limiting the downward
flux of groundwater inside the barrier wall through the Upper Silt Aquitard.

GROUNDWATER QUALITY MONITORING

A groundwater sample was collected from piezometer PZ-3A inside the barrier wall using low-
flow sampling methods. Field measurements and depth to groundwater measurements were
recorded at consistent intervals during purging. The sample was analyzed for total arsenic by
USEPA Method 200.8, pentachlorophenol (PCP) by USEPA Method 8270, and total petroleum
hydrocarbons (TPHs) by NWTPH-Gx and NWTPH-Dx. Sample containers were transported in a
cooler with ice to Fremont Analytical, Inc., under the standard chain-of-custody procedures.

Groundwater analytical results are presented in Table 4 and a copy of the analytical report is
included in Attachment 2. The results are compared to the Model Toxics Control Act (MTCA)
cleanup levels for the Site established in the 1998 Consent Decree. Concentrations of diesel-
range TPH and PCP were less than their respective cleanup levels and decreased relative to the
previous monitoring event. Gasoline- and motor oil-range TPH were not detected at
concentrations greater than laboratory reporting limits. Arsenic was detected at a concentration
of 433 micrograms per liter (pug/L), which is greater than the cleanup level of 5 pg/L, but
decreased relative to previous sampling events. Changes in the concentrations of TPH, PCP, and
arsenic over time (over the last 10 years) are presented in Figure 5.

Groundwater Analytical ResTJTtbsI:o‘: PZ-3A, September 25, 2017
Analyte Unit Criteria? Sample Result
Gasoline-Range TPH 50.0U
Diesel-Range TPH 10,000 588
Motor Qil-Range TPH ug/L 99.3U
PCP 7.29 0.292
Arsenic 5 433

Note:

1 Criteria are from the cleanup levels established in the 1998 Consent Decree
based on MTCA Method A and C.

Abbreviations:
ug/L Micrograms per liter
MTCA Model Toxics Control Act
PCP Pentachlorophenol
TPH Total Petroleum Hydrocarbons

Qualifier:
U Analyte was not detected above the given reporting limit
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QUALITY ASSURANCE/QUALITY CONTROL AND DATA VALIDATION

Quality management for sample collection and reporting consisted of field and laboratory quality
assurance (QA) objectives and quality control (QC) procedures with final in-house data validation.
A trip blank was included in the cooler with the sample being analyzed to ensure the sample
containers did not contribute to any detected analyte concentrations and to identify any artifacts
of improper sample handling, storage, or shipping. Laboratory results were evaluated by Fremont
Analytical, Inc., against analysis of the method blank, matrix spikes, matrix spike duplicates,
laboratory duplicates, laboratory control samples, and calibrations as required by the specific
analytical methods. QC results for the groundwater sample were within the QA objective limits
and are included in the Analytical Report included in Attachment 2.

After the data were received from the laboratory, data validation QC procedures (Compliance
Screening, Stages 1 & 2a) were followed to provide an accurate evaluation of the data quality
and usability. The data were reviewed regarding chain-of-custody/documentation, sample
preservation and holding times, instrument performance, method blanks, reporting limits, and
QC sample recoveries. For all sample delivery groups, the analytical holding times were met and
the method blanks had no detections. The matrix spike and laboratory control sample recoveries
and sample/sample duplicate relative percent differences all met USEPA requirements.
No qualifiers were added to the analytical results based on the data quality review. Data are
determined to be of acceptable quality for use as reported by the laboratory. Final validated data
were entered into the Floyd|Snider project database.

ASPHALT CAP AND SOIL COVER

An asphalt cap and soil cover inspection was performed under the supervision of a Professional
Engineer from Floyd|Snider on September 25, 2017. Field observations of cap integrity were
documented on a field inspection checklist and Site Plan. The field inspection checklist and Site
Plan, along with photographs of all relevant field observations, are included as Attachment 3. All
nonconformities noted in the inspection checklist were considered minor and not a current
concern to the performance objectives. These observations included limited cracking and uneven
settlement in the asphalt, vegetation in the asphalt cracks and drainage ditches, accumulated
sediment in the asphalt drainage ditches, and minimal tire rutting in the soil cap. Overall, the
asphalt cap and soil cover were observed to be in good condition and are adequately meeting
the performance objectives to prevent direct contact with contaminated soil and minimize
infiltration. To keep the asphalt cap in good working condition, visible weeds will be removed
from the cracks (physically or torching), debris and accumulated sediment will be removed from
the swale, and minor cracks will be sealed prior to Spring 2018.

PERFORMANCE AND COMPLIANCE MONITORING SCHEDULE

Water level monitoring will occur on a quarterly basis through June 2018 (i.e., December 2017,
March 2018, and June 2018), before reverting back to annual monitoring in September 2018.
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Water quality monitoring and cap inspections will continue on an annual basis in September of
each year and results, along with water level measurements, will be reported as part of the
annual PCMP summary report. Ecology will be notified if monitoring results indicate that
performance criteria have not been met.
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