
 

Technical Memorandum 

To: Grant County Public Works and City of Ephrata 
From: Dawn Chapel (Pacific Groundwater Group) and Brian Pippin (Parametrix) 
Re: Addendum to Results of Interim Remedial Action (Ephrata Landfill Corrective 

Action): Elevated Arsenic Soil Sampling and Removal 

Date: March 16, 2018 

This memorandum summarizes sampling and removal of remaining north end soil (NES) 
containing arsenic concentrations above site background (3.2 mg/kg).  This work was per-
formed on February 28 and March 1, 2018 as an addendum to the 2017 soil removal interim 
action (Parametrix, 2017) to address arsenic concentrations above background (3.2 mg/kg) 
in the 2017 confirmation samples (A-1, A-2, and A-3 in Figure 1).  The 2017 confirmation 
soils were characterized as clean (not mixed with refuse) but appeared to be reworked ma-
terial near an old cut bank possibly associated with historic grading and leveling of this 
area. 

To address the elevated arsenic, a work plan was developed to collect soil samples in a grid 
on approximately 30-ft centers both east and west of the 2017 confirmation samples with 
the objective of delineating soils with arsenic concentrations in excess of site background 
and then remove those soils to bedrock (PGG, 2018). 

SOIL TEST PITS AND SAMPLING  

Twenty-five soil test pits were excavated to bedrock using the County’s excavator. The 
depth to bedrock varied from 1 to 10.5 feet (Table 1). Soils were generally characterized 
as brown sand and cobbles with some locations having more silt and fine sand. Water was 
observed above bedrock in a few test pits (Table 1). In accordance with the work plan, soil 
samples collected from discrete depth intervals in test pits west of the 2017 confirmation 
samples (W-series test pits) were submitted to the lab as discrete soil samples, while those 
east of the 2017 samples (E-series test pits) were submitted to the lab as composite soil 
samples (Table 1).   

LAB RESULTS 

In accordance with the work plan, the test-pit soil samples were collected in three phases 
(Table 1), with each phase of samples occurring with distance from the 2017 confirmation 
samples. Phase 1 test-pit samples (those closest to the 2017 confirmation samples) were 
analyzed first.  Those results showed an isolated area of arsenic above background near the 
2017 confirmation samples, with concentrations above background ranging from 3.34 
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mg/kg (at E-1) to 12.6 mg/kg (at W-1-1). A subset of Phase 2 test-pit samples was then 
analyzed to delineate the area of elevated arsenic and to confirm that arsenic decreases to 
below background with distance from the isolated area (Figure 1).  Soils from a total of 12 
test pit locations were analyzed.  Results are shown in Table 2.   

Soils were analyzed for total arsenic by Analytical Resources Inc. in Tukwila, Washington, 
using EPA Method 200.8 (ARI Job #18B0216 and #18B0228).  All laboratory quality con-
trol measures were met: 

• Initial and continuing calibrations were within method requirements 

• Method blanks were clean at the reporting limits 

• Lab control sample (LCS) percent recoveries were within control limits 

• Matrix spike and matrix spike duplicate RPDs were within limits. 

SOIL REMOVAL 

The area of elevated arsenic in soil was removed and disposed of to the active landfill.  
Soils were removed vertically to the top of bedrock and laterally to test pit locations where 
arsenic concentrations were below background.  Approximately 1,210 cubic yards of NES 
were removed.  Photos documenting removal activities are provided as an attachment. 
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Table 1. Summary of North End Soil Test Pits (2018)
(Expanded North End Soil Interime Remedial Action ‐ Ephrata Landfill RI/FS)

Test Pit Phase

Depth 
To 

Bedrock Physical Description of Soils
Soil Sample 

Intervals (feet)
Sample 
Type1

Analyzed 
by Lab 
(Y/N)

E‐1 1 1 Damp, brown, silty, coarse sand and cobbles.   0.5 Discrete Y
E‐2 1 3.8 Damp, brown, silty, coarse sand and cobbles.   0.5, 1.5, 2.5, 3.5 Composite Y
E‐3 1 4.5 Damp, brown, silty, coarse sand and cobbles.  Water at bottom. 0.5, 1.5, 2.5, 3.5, 4.5 Composite Y
E‐4 2 3 Damp, brown, silty, coarse sand and cobbles.   0.5, 1.5, 2.5, 3 Composite Y
E‐5 2 4 Damp, brown, silty, coarse sand and cobbles.  Water at bottom. 0.5, 1.5, 2.5, 3.5, 4 Composite Y
E‐6 2 3 Damp, brown, silty, coarse sand and cobbles.   0.5, 1.5, 2.5, 3 Composite Y
W‐1 1 3.5 Damp, brown, fine sand (0‐1 ft), coarse sand and cobbles (1‐3.5 ft) 1, 1.5, 3 Discrete Y
W‐2 1 5 Damp, brown, coarse sand and cobbles. 1, 3, 5 Discrete Y
W‐3 1 6 Damp, brown, coarse sand and cobbles. 1, 3.5, 6 Discrete Y
W‐4 1 8.5 Damp, brown, coarse sand and cobbles. 1, 4, 8 Discrete Y
W‐5 1 8.8 Damp, brown, coarse sand and cobbles. 1, 5, 8 Discrete Y
W‐6 1 10.5 Damp, brown, coarse sand and cobbles. Turn dark brown/gray at 3 feet.  Water at bottom. 1, 5, 10 Discrete Y
W‐8 2 3.5 Damp, brown, slightly sandy silt with some cobbles (0‐2.5 feet). Gray, coarse sand and cobbles (2.5 to 3.5 feet) 1, 2, 3.5 Discrete N
W‐9 2 4 Damp, brown, slightly sandy silt with some cobbles (0‐3 feet). Gray, coarse sand and cobbles (3‐4 feet) 1, 2.5, 4 Discrete N
W‐10 2 8 Damp, brown, silty, coarse sand and cobbles.  Gray‐brown (2‐8 feet). 1, 4, 8 Discrete N
W‐11 2 6.5 Damp, brown, silty, coarse sand and cobbles (0‐3 feet), Light brown/gray with smaller cobbles (3‐5 feet). 1, 4, 6 Discrete N
W‐12 2 2.5 Damp, brown, silt with coarse gravel. 1, 1.5, 2.5 Discrete N
W‐13 2 3 Damp, brown, silt with cobbles. 1, 2, 3 Discrete N
W‐14 2 2 Damp, brown silt with some coarse sand. 1, 1.5, 2 Discrete N
W‐15 3 2.5 Damp, brown silt (some cobbles). 1, 2 Discrete N
W‐16 3 2.5 Damp, brown silt. 1, 2 Discrete N
W‐17 3 2.5 Damp, brown silt with some coarse sand. 1, 2 Discrete N
W‐18 3 2 Damp, brown silt with some coarse sand. 1, 1.5, 2 Discrete N
W‐19 3 1 Damp, brown silt (some cobbles). 0.5 Discrete N
W‐20 3 1 Damp, brown silt (some cobbles). 0.5 Discrete N

Notes
1. Sample type refers to whether samples collected at specific depths were submitted as discrete samples (mulitple samples for each test pit) 
    or combined into one composite sample (one sample for each test pit).



Table 2. Total Arsenic Soil Sample Results (2018)
(Expanded North End Soil Interime Remedial Action ‐ Ephrata Landfill RI/FS)

Sample ID Results Units
E‐1 4.64 mg/kg
E‐2 2.59 mg/kg
E‐3 2.25 mg/kg
E‐4 3.34 mg/kg
E‐5 2.69 mg/kg
E‐6 2.6 mg/kg
W‐1‐1 12.6 mg/kg
W‐1‐1.5 3.2 mg/kg
W‐1‐3 3.49 mg/kg
W‐2‐1 1.56 mg/kg
W‐2‐3 2.11 mg/kg
W‐2‐5 1.69 mg/kg
W‐3‐1 1.39 mg/kg
W‐3‐3.5 1.91 mg/kg
W‐3‐6 1.91 mg/kg
W‐4‐1 1.86 mg/kg
W‐4‐4 1.74 mg/kg
W‐4‐8 2.11 mg/kg
W‐5‐1 2.09 mg/kg
W‐5‐5 1.41 mg/kg
W‐5‐8 1.62 mg/kg
W‐6‐1 1.89 mg/kg
W‐6‐10 1.27 mg/kg
W‐6‐5 1.39 mg/kg

Note:

E‐series samples are a composite samples 

W‐series samples were collected at discrete depths.  Last number in Sample ID indicates depth in feet.

Shaded results are above site background (3.2 mg/kg) ‐ see map Figure 1
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2018 Arsenic 
Investigation North 
End Ephrata Landfill
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