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1 Introduction 
Aspect Consulting, LLC (Aspect) prepared this Construction Completion Report (CCR) 
to document the cleanup construction activities performed at the Shelton C Street 
Landfill, a former municipal solid waste landfill, located in Shelton, Washington (herein 
referred to as the Site; Figure 1). The Site is located on a 16.7-acre parcel (Property; 
Figure 1) owned by the City of Shelton. The Property is at the west end of West C Street, 
just west of the overpass across U.S. Highway 101 in Mason, County, Washington. The 
City of Shelton (City) acquired the Property in 1928 and used a portion of it as a 
municipal solid waste landfill through the early 1980s for disposal of solid waste 
generated within the City limits and the surrounding areas.  

The CCR has been prepared to meet the requirements of Agreed Order No. DE 19541 
(Agreed Order) between the Washington State Department of Ecology (Ecology) and the 
City, executed on December 20, 2021. Ecology has determined that the cleanup action 
documented in this report complies with the Model Toxics Control Act (MTCA), Chapter 
70.105D Revised Code of Washington (RCW), and the MTCA Cleanup Regulation, 
Chapter 173-340 of the Washington Administrative Code (WAC). This determination is 
based on the Remedial Investigation and Feasibility Study (RI/FS) Report (Aspect, 2021) 
and Cleanup Action Plan (CAP; Ecology, 2021), and other relevant documents in the 
administrative record.  

The activities described in the CCR were conducted in accordance with the Engineering 
Design Report (EDR; Aspect, 2022a) and its addendums (Aspect, 2022b and 2023), 
which collectively provide the plans, specifications, and monitoring requirements for the 
engineering concepts of the cleanup action.  

1.1 Report Organization 
The following sections of this report are organized as follows:  

• Section 2—Background describes the use history of the Property, the results of 
the RI/FS, and the cleanup action goals established in the CAP.  

• Section 3—Cleanup Construction Activities describes the scope, methods, and 
implementation of the cleanup, including the low permeability cap construction, 
installation of physical barriers, and post-construction monitoring.  

• Section 4—Summary and Conclusions briefly summarizes the cleanup 
construction results relative to the CAP goals.  

• Section 5—References lists the documents cited in this report.  
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2 Background 

2.1 Site Use History 
The Property was purchased by the City in May 1928, including both the parcel and a 
perpetual easement for access; landfilling activities started the same year. In July 1931, 
the City sold the property to Rainier Pulp and Paper Company but retained the right to 
continue to use the land as a garbage dump. Rayonier, Incorporated, successor of Rainier 
Pulp and Paper Company, sold the property back to the City in July 1949.  

The landfill received municipal solid waste between approximately 1928 and the mid-
1980s. Early on, waste consolidation practices included open burning and on-Property 
incineration, common for the era (Aspect, 2021). Between 1931 and 1974, the landfill 
received by-products, research waste, and demolition debris from nearby pulp mills. 
Sludge from the City’s wastewater treatment plant (WWTP) was brought to the landfill 
between 1973 and the mid-1980s. From 1976 to 1981, fly ash from the wood-burning 
power plant at the Simpson Timber Company mill was mixed with the WWTP sludge 
and put in the landfill. The WWTP sludge was disposed of in the northwestern part of the 
landfill and is estimated to be up to 5 feet thick. The cover soil and WWTP sludge overlie 
municipal solid waste that is approximately 20 to 25 feet thick.  

The Property has been generally unused since the mid-1980s, and public access to the 
Property and surrounding properties is restricted for safety reasons. There is no available 
information that documents landfill closure activities, and it is not known whether any 
were completed, but the results of the RI indicate that some of the landfill waste was 
covered with imported soil.  

In 2016, the City entered into Agreed Order No. DE 12929 with Ecology to perform an 
RI and FS and to submit a draft CAP for the Site. The RI field work was conducted 
between 2017 and 2020. The final RI/FS report and draft CAP were provided to Ecology 
in 2021, fulfilling the requirements of Agreed Order No. DE 12929.  

In 2021, the City entered into Agreed Order No. DE 19541 with Ecology to implement 
the cleanup action described in the draft CAP following its finalization in February 2021. 
As of the date of this report, the completed requirements of the 2021 Agreed Order 
include preparation of the EDR with Compliance Monitoring Plan, construction plans, 
and specifications between 2021 and July 2022; conducting the cleanup construction 
between January and June 2023; and preparation of this Construction Completion Report.  

2.2 Results of Remedial Investigation and Feasibility Study 
Results of the RI (Aspect, 2021) indicate that the source of contaminants at the Site is the 
landfill waste, including the WWTP sludge. The contaminants of concern (COCs) for the 
cleanup action consist of carcinogenic polycyclic aromatic hydrocarbons (cPAHs), 
dioxin/furans, and metals in surface soil, and total and dissolved iron and manganese in 
groundwater. Dioxin/furans, cPAHs, and metals are at the highest concentrations in 
surface soil at the northwest portion of the landfill, where WWTP sludge was disposed of 
on the ground surface. Based on current and potential future use scenarios, the risk at the 
Site is to human receptors and terrestrial ecological receptors (plants and animals) who 
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have the potential for direct contact with landfill waste and COCs in surface and shallow 
subsurface soil. 

To address contamination at the Site, four remedial alternatives were developed and 
evaluated in the FS (Aspect, 2021). The alternatives combined a range of potentially 
applicable technologies, consisting of landfill capping, source removal, institutional 
controls, and long-term monitoring. Each of the four alternatives were evaluated against 
the MTCA threshold criteria and other requirements, including disproportionate cost 
analysis procedures (WAC 173-340-360). The results of the analysis identified the 
following as the preferred alternative:  

• Alternative 1, consisting of four components: install a low permeability soil cap 
meeting the landfill closure specifications in WAC 173-304-460(e); implement 
institutional controls in the form of deed restriction; install physical barriers in the 
form of fencing and restricted-access signage; and conduct long-term inspection, 
monitoring, and maintenance (I, M, and M), including annual topographic 
surveys for the first 5 years, periodic inspection of Site conditions, maintenance 
of the remedy as needed, semiannual groundwater monitoring for iron and 
manganese concentrations, and periodic reporting to Ecology including 5-year 
reviews.  

2.3 Cleanup Action Elements and Goals 
The cleanup activities were designed to improve protection of human health and the 
environment at the Site by implementing the CAP (Ecology, 2021). The elements of the 
cleanup action and their specific role in achieving the goal of protecting human health 
and the environment are as follows:  

• Low Permeability Soil Cap. The soil cap, installed over the full extent of the 
landfill (approximately 4 acres), prevents contact with landfill waste and 
contaminated soil by human and terrestrial ecological receptors and meets the 
landfill closure specifications in WAC 173-304-460(e). The soil cap consists of a 
geotextile isolation barrier; a minimum 2-foot-thick layer of clean, imported low 
permeability cover materials; and a 6-inch-thick vegetative layer of topsoil 
seeded with grasses or other shallow-rooted vegetation. Installation of the soil cap 
is discussed in Section 3.3. 

• Institutional Controls. Institutional controls will include an environmental 
covenant, in the form of a deed restriction, to prevent future, unrestricted 
development or any other activities that could create exposure pathways for direct 
contact with the contaminated soil or landfill waste. The institutional controls are 
required in perpetuity.  

• Signage and Physical Barriers. Signage will be installed along the main access 
road that connects to the terminus of West C Street, warning of the presence of 
landfill waste and potential risk to human health, along with a gate or other 
physical restriction on the access road. A fence with signage will be installed 
surrounding the landfill area to minimize accessibility from areas other than the 
access road. Installation of physical barriers is discussed in Section 3.4. 
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• Monitoring. Long-term monitoring will be conducted to ensure the remedy 
remains protective over time. The I, M, and M program will include the 
following:  

o Periodic inspection of Site conditions to ensure integrity of the soil cap, 
signage, and physical barriers 

o Maintenance of the remedy (e.g., removal of large or deep-rooted 
vegetation from the cap area1 and filling of eroded areas), performed on 
an as-needed basis 

o Semiannual groundwater monitoring at the four existing monitoring wells 
for iron and manganese concentrations to demonstrate groundwater 
protection 

o Annual topographic surveys for at least the first 5 years following 
construction, to compare with as-built conditions and demonstrate soil 
cap stability 

o Periodic reporting of I, M, and M activities to Ecology, including 5-year 
reviews 

• The initial topographic survey and initial semiannual groundwater monitoring 
event are described in Sections 4.1 and 4.2 respectively.  

3 Cleanup Construction Activities 
This section describes the cleanup construction activities related to the engineering 
concepts for the cleanup action, including landfill waste relocation and consolidation, low 
permeability soil cap construction, and installation of physical barriers. Photographs of 
cleanup construction activities are included as Appendix A.  

3.1 Cleanup Construction Overview 
Through a competitive bid process, the City awarded the contract to Brumfield 
Construction (Brumfield; Contractor) of Aberdeen, Washington. Brumfield self-
performed the landfill waste consolidation and soil cap construction components of the 
work. 

Brumfield mobilized to the Site and completed worker orientation, surveying, clearing 
and grubbing activities, and construction of access roads in early January 2023.Waste 
excavation activities began on January 9, 2023, with excavation of landfill waste 
extending south of the Property boundary onto the south-adjoining property owned by 
Miles Sand & Gravel Co. (Miles) for consolidation into the landfill on the Property. 
During waste excavation activities on the south-adjoining property, it became apparent 
that the horizontal and vertical extents of the waste were greater than anticipated and 
shown in the plans. On approximately January 17, 2023, cleanup construction activities 

 
1 Trees would not be allowed to grow in the capped area, since roots of large trees could extend into 
the landfill waste and bring it to the surface if a tree is blown over (for example). 
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were paused for 12 weeks to allow for modification of the excavation plans and 
specifications for an aerially larger and vertically deeper excavation on the south-
adjoining property (see Section 3.2). Cleanup construction resumed on April 12, 2023. 
The remaining landfill waste consolidation activities were completed by May 30, 2023 
(Section 3.2). Construction of the low permeability cap and installation of the physical 
barriers on the Property were primarily completed between April 25, 2023, and June 14, 
2023, respectively (Sections 3.3 and 3.4). Initial post-construction monitoring activities 
occurred on June 26, 2023 (initial topographic survey; Section 4.1) and August 3, 2023 
(initial semiannual groundwater monitoring; Section 4.2).  

Aspect was the engineering firm responsible for overseeing, monitoring, and reporting 
the cleanup construction activities (Engineer). Aspect provided regular status updates to 
Ecology throughout the duration of the cleanup construction activities in the form of 
email updates and formal progress reports, and consulted with the City and Contractor 
daily to weekly.  

3.2 Landfill Waste Consolidation 
This section describes the activities related to relocating contaminated soil and solid 
waste present on the south-adjoining property, consolidation of that waste to within the 
footprint of the low permeability soil cap area located on Property, and restoration 
activities conducted at the south-adjoining property.  

The results of the RI indicated that municipal solid waste extended onto the south-
adjoining property to an estimated extent of up to 20 feet south of the Property line. 
Initial efforts to relocate and consolidate the solid waste onto the Property suggested that 
the actual extent of the solid waste was greater than anticipated. To delineate the actual 
vertical and horizontal extent of waste beyond the Property line, exploratory test pits and 
soil borings were performed on the south-adjoining property, following execution of the 
Access Agreement between the City and Miles on July 9, 2022, and its amendments 
dated December 2, 2022 and February 10, 2023. Aspect observed 20 direct-push soil 
borings, designated AB-01 through AB-20 and nine test pits, designated ATP-01 through 
ATP-09 to determine the limits of the waste on the south-adjoining property and to 
inform excavation planning and material quantities. The borings were advanced from the 
existing ground surface to maximum depths of 45 feet, through fill and landfill waste 
(where encountered) to underlying native soil consisting of recessional outwash silt and 
sand (Aspect, 2023).  

Excavation, consolidation, and restoration activities are summarized below:  

• Excavation. Based on the explorations, the excavation for removal of landfill 
waste from the south-adjoining property extended to approximately 165 feet 
south of the Property line and 380 feet in the east-west direction, and extended 
vertically to 20 to 40 feet bgs, or elevation 123 feet (NAVD88). The lateral extent 
of the landfill waste consolidation excavation on the south-adjoining property is 
shown on Figure 2.  

• Landfill Waste Consolidation. Excavated landfill waste and other material the 
Engineer deemed unsuitable for use as waste excavation backfill was placed in 
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existing ground surface depressions in the landfill area on the Property within the 
footprint of the low permeability soil cap. The waste and unsuitable material was 
compacted by the Contractor.  

• Restoration. Excavation of the landfill waste on the south-adjoining property 
required temporary removal of an approximately 25-foot-tall berm road to reach 
the underlying landfill waste. Restoration activities on the south-adjoining 
property included backfilling the excavation using overburden materials approved 
by the Engineer and native borrow soil sourced from the Property, and re-
construction of the berm road. Backfill material sourced from the on-Property 
borrow area generally consisted of native sand and gravel that was hauled from 
the Property to the excavation using off-road haul trucks. Backfill was placed and 
graded level in approximately 2-foot-thick lifts using bulldozers. Each lift was 
compacted using a vibratory smooth drum roller. The final elevation of the berm 
road was lower than it was before the excavation; this lower elevation was 
approved by the south-adjacent property owner. Following reconstruction of the 
berm road by the Contractor, the City placed a layer of crushed rock to surface 
the road.  

3.3 Low Permeability Soil Cap Construction 
Construction of the low permeability soil cap over the full extent of the contaminated soil 
and solid waste (collectively, the landfill waste) is the primary engineering control to 
prevent receptor exposure to landfill waste. In order from deepest to shallowest, the soil 
cap consists of a foundation layer, a geotextile isolation barrier, a layer of imported clean 
low permeability soil, and a vegetative layer of topsoil seeded with grasses, and complies 
with landfill closure specifications in WAC 173-304-460(e). Table 1 summarizes the 
approximate final quantities and sources for each of these layers: 

Table 1. Soil Cap Construction Quantities 

Description Quantity Source 
Foundation Layer 9,913 CY On-Property Borrow 

Geotextile Isolation Barrier 191,900 SF ACF West Inc. 

Imported Low Permeability Soil 12,340 CY Delphi Quarry 

Topsoil 3,550 CY Delphi Quarry 
Notes: 
CY – cubic yards 
SF – square feet 

Additional description of these layers, the work completed to prepare and construct them, 
and inspection and quality control are presented in the following sections. The record 
drawings provided in Appendix B include the as-built topographic survey for the top of 
each soil cap layer. 

3.3.1 Surface Preparation 
The existing ground surface within the soil cap area was cleared and grubbed of all 
vegetation. As indicated in Section 2.1, existing ground surface depressions were filled 



 ASPECT CONSULTING 

PROJECT NO. 150074-C  OCTOBER 25, 2023 FINAL 7 

 

with landfill waste and geotechnically unsuitable materials excavated from the south-
adjacent property. Once the existing ground surface depressions were filled, the 
remaining landfill waste and unsuitable materials were placed, graded, and compacted in 
a ‘dome’ configuration with side slopes between 2 and 33 percent in accordance with 
WAC standards (WAC 173-304-460). 

3.3.2 Foundation Layer 
The foundation layer consisted of a 2-foot-thick layer of native sand and gravel (sourced 
from the on-Property borrow area) placed directly over the landfill waste and 
geotechnically unsuitable material. The two-foot-thickness was necessary (and agreed 
upon by Aspect, the Contractor, and the City) to create a ‘bridge’ over the wet/saturated 
landfill waste and geotechnically unsuitable materials derived from the off-Property 
waste excavation so that the necessary level of compaction of the overlying low 
permeability soil layer could be achieved. Where appreciably soft landfill waste and 
unsuitable materials were present in the northern approximately 1/3 of the soil cap area, 
concrete rubble was placed first and capped with the native sand and gravel so that no 
sharp concrete edges or points could protrude into the overlying geotextile. The 
foundation layer was generally placed in two 12-inch-thick lifts that were graded with a 
bulldozer to match the dome-shaped surface of the underlying landfill waste. Each lift 
was compacted with a vibratory smooth drum roller.  

3.3.2.1 Inspection and Quality Control 
Aspect was on site on a nearly continuous basis to observe and inspect placement and 
compaction of the foundation layer. Aspect qualitatively evaluated compaction of the 
foundation layer by observing the behavior of the material when passed over by heavy 
construction equipment, and by hand-probing with a T-probe. Through the inspections, 
Aspect verified that the foundation layer was placed and compacted to a relatively firm 
and unyielding condition, in accordance with the project specifications. 

In addition to the qualitative inspections completed by Aspect, the Contractor hired a 
materials testing firm (Materials Testing and Consulting, Inc) to conduct in-place density 
testing on the compacted foundation layer materials. The density testing indicated 
foundation layer materials were compacted to levels ranging between 76 to 99 percent of 
the materials’ maximum dry density. The required level of compaction for the foundation 
layer per the project specifications is 85 percent. Based on our observations, we conclude 
the density tests below this value were likely due to the material at those test locations 
being different than the proctor material and/or were influenced by the soft waste and 
unsuitable materials below. Based on our visual/manual inspection of the material and 
our observations of the compactive effort applied by the Contractor, we conclude the 
foundation layer was acceptable as constructed. 

3.3.3 Geotextile Isolation Barrier 
A geotextile isolation barrier was laid over the top of the foundation layer for the purpose 
of preventing terrestrial contact with underlying landfill waste. The geotextile isolation 
barrier was anchored in an anchor trench around the perimeter of the soil cap. The 
manufacturer’s specifications for the geotextile are included as Appendix C. 
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3.3.3.1 Inspection and Quality Control 
Aspect verified the geotextile that was used matched the geotextile that was originally 
submitted by the Contractor and accepted by Aspect prior to the start of construction. 
Aspect was on site on a nearly continuous basis to observe excavation of the anchor 
trench and to inspect placement of the geotextile isolation barrier. We verified the anchor 
trench depth and width were in accordance with the plans, the geotextile was placed 
under tension with minimal wrinkles, and that adjacent rolls of geotextile overlapped at 
least 6 inches at the seams in accordance with the plans. 

3.3.4 Imported Low Permeability Soil 
A 2-foot-thick layer of imported low permeability soil meeting the requirements of WAC 
173-304-460(3)(e)(i) was placed over the geotextile isolation barrier. The low 
permeability soil was placed in 6- to 12-inch-thick lifts that were graded with a bulldozer 
to match the dome-shaped surface of the underlying foundation layer. Each lift was 
compacted with a vibratory sheepsfoot roller. 

3.3.4.1 Testing, Inspection, and Quality Control 
3.3.4.1.1 Chemical Testing 

The low permeability soil consisted of native soil from the Contractor’s rock quarry 
(Delphi Quarry). The Contractor submitted samples of the low permeability soil to a 
laboratory for testing to determine the materials’ chemical properties in accordance with 
the CAP, as follows:  

• A total of 34 representative soil samples were collected by the Contractor and 
analyzed by a Washington State-accredited laboratory for the following:  

 Gasoline- , diesel- , and oil-range petroleum hydrocarbons using Northwest 
Methods NWTPH-Gx and NWTPH-Dx. 

 MTCA 5 metals, including arsenic, cadmium, chromium, lead, and mercury,  

 Polycyclic aromatic hydrocarbons (PAHs) using EPA Method 8270.  

The analytes tested were not detected above the laboratory reporting limits with the 
exception of chromium, which was detected in all 34 samples ranging from 7 to 18 
mg/kg. Detected concentrations of chromium and reporting limits for undetected analytes 
are below the standard MTCA Method A/B soil cleanup levels for unrestricted land use, 
established as the applicable and acceptable soil quality criteria in Table A-2 of the 
Compliance Monitoring Plan included with the EDR (Aspect, 2022a); therefore, the 
imported material was determined to be acceptable for construction of the low 
permeability layer of the soil cap. Chemical testing laboratory reports are included in 
Appendix D. 

3.3.4.1.2 Laboratory Permeability and Proctor Tests 
The Contractor submitted samples of the low permeability soil to a materials testing 
laboratory (HWA Geosciences, Inc) to conduct moisture-density-permeability 
relationship tests (Proctor tests and hydraulic conductivity tests). The testing showed that 
the permeability specification (a permeability of no more than 1 x 10-6 cm/sec) is met if 
the material is compacted to at least 93 percent of its maximum dry density. The 
laboratory Proctor tests and hydraulic conductivity tests are included in Appendix E. 
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3.3.4.1.3 Inspection and Quality Control 
Aspect was on site on a nearly continuous basis to observe and inspect placement and 
compaction of the low permeability soil layer. Aspect verified the imported low 
permeability material was consistent with the materials submitted for laboratory testing 
by the Contractor. Aspect qualitatively evaluated compaction of the low permeability soil 
layer by observing the behavior of the material when passed over by heavy construction, 
and by hand-probing with a T-probe. Through these inspections, Aspect verified the low 
permeability soil layer was placed and compacted to a relatively firm and unyielding 
condition in accordance with the project specifications. Aspect also verified the final 
thickness of the low permeability soil layer was 2 feet based on grade stakes that were 
established by the Contractor under observation by Aspect. The use of grade stakes to 
verify thickness of the low permeability soil layer and overlying topsoil layer was 
collectively agreed upon by Aspect and the Contractor due to the substantial thickness of 
the soft landfill waste, which will compress as additional material is placed over it to 
construct the cap and make surveying an inaccurate means to verify the final thickness. 

In addition to the qualitative inspections completed by Aspect, the Contractor’s material 
testing subcontractor conducted in-place density testing on the compacted low 
permeability soil layer materials. The density testing indicated the low permeability soil 
materials were compacted to at least 93 percent of the materials’ maximum dry density to 
meet the permeability specification. In cases where the density testing showed a level of 
compaction that did not meet the permeability specification (i.e., less than 93 percent of 
the material’s maximum dry density), the Contractor stopped working the material and 
allowed it to dry out, recompacted the material, and re-tested compaction. The re-tests 
showed that the materials were compacted to at least 93 percent of their maximum dry 
density to meet the permeability specification. The density test field reports from the 
Contractor’s materials testing subcontractor are included in Appendix F. 

3.3.5 Vegetative Topsoil 
A 6-inch-thick layer of vegetative topsoil was placed over the imported low permeability 
soil layer. The topsoil material was the same material as the low permeability soil layer 
(native overburden stripped from the Contractor’s quarry, which meets the specification 
for Topsoil Type C per the Washington State Department of Transportation (WSDOT) 
Standard Specifications and consistent with the requirements of WAC 173-304-
460(3)(e)(iii)), except that the Contractor screened out all particles larger than 3 inches in 
diameter. The vegetative topsoil was placed in a single 6-inch-thick layer that was graded 
with a bulldozer to match the dome-shaped surface of the underlying low permeability 
soil layer. The vegetative topsoil was not compacted. Following placement of the topsoil 
layer, it was hydroseeded to establish vegetative cover and prevent erosion. 

3.3.5.1 Inspection and Quality Control 
Aspect verified the final thickness of the topsoil layer was 6 inches based on grade stakes 
that were established by the Contractor under observation by Aspect. 

3.3.6 Deviations from the Plans 
During construction, we noted the following deviations from the plans related to the soil 
cap construction: 
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1. Limits of the soil cap. The limits of the soil cap were modified based on field 
conditions and actual landfill waste extents revealed during construction. This 
included extending the soil cap to the south property line and reducing the 
northern extent of the soil cap. 

2. Elevation of the soil cap. The final elevations of the soil cap were higher than 
originally planned due to the increased volume of landfill waste excavated from 
the south-adjacent property and the need to construct a 2-foot-thick foundation 
layer over the landfill waste as previously discussed. 

3. Topsoil thickness. The thickness of the topsoil layer was reduced from 12 inches 
to 6 inches with approval from the Engineer. A minimum topsoil thickness of 6 
inches is specified in WAC 173-304-460(3)(e)(iii). 

4. Anchor trench modification. The location of the anchor trench on the south side 
of the soil cap area was modified to be within the footprint of the soil cap which 
extends up to the Property boundary. The modified anchor trench detail is shown 
in the record drawings (Appendix B). 

Aspect concludes the deviations described above conform with landfilling standards in 
WAC 173-304-460 and engineering concepts presented in the EDR, and therefore are 
acceptable. 

3.3.7 Soil Cap Conformance with WAC Standards 
Table 2 summarizes the WAC landfill soil cap design standards and the as-built soil cap 
condition. 

Table 2. Soil Cap Design Standards and As-Built Conditions 

Item WAC Standard As-Built Condition 
Thickness of low permeability soil 2 feet 2 feet 

Permeability of low permeability soil 1 x 10-6 cm/sec (max) 1 x 10-6 cm/sec or lower 

Topsoil thickness 6 inches 6 inches 

Surface Slopes Grade 2 to 33 percent  Up to 23 percent 

 

See Figure 2 for a map of the soil cap with contoured surface elevations. 

3.4 Physical Barriers 
Physical barriers to discourage unauthorized access to the landfill cap area consisted of 
chain-link fencing and signage. The new 6-foot-tall chain-link fencing was installed 
around the perimeter of the soil cap, with two locking 12-foot-wide double swing gates 
on the east and west sides of the cap. Signage was posted at each gate and at 
approximately 300-foot spacing along the fencing surrounding the soil cap, with the 
following text appearing in both English and Spanish languages:  
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Restricted Area – No Trespassing 
City of Shelton Property 

Contamination Cleanup In Progress 
Contact: Andrew Smith, Dept. of Ecology 

Phone: (360) 407-6316 

Pictures of the fencing and signage are included in Photographs 9, 10, and 11 in 
Appendix A.  

3.5 Final Inspection 
The final inspection of the cleanup construction activities was conducted on June 14, 
2023 by the Engineer. On that date, the Engineer noted the following:  

• Construction of the physical barriers (fencing and signage) was complete.  

• Construction of the soil cap was complete, with side slopes ranging from about 
12 to 13 degrees (21 to 23 percent; below the maximum allowable grade of 33 
percent per WAC 173-304-460).  

• The surface of the landfill cap was hydroseeded, as were areas beyond the soil 
cap that had been disturbed by cleanup construction activities.  

• Groundwater monitoring wells AMW-1, AMW-2, and AMW-4 remained in-
place, accessible, and protected by bollards.2  

• Construction of the access road and berm on the south-adjoining property was 
complete, with a thin layer of crushed rock placed at ground surface.  

No additional or outstanding on-site cleanup construction work items were observed. The 
record drawings for the soil cap are included as Appendix B.  

4 Post-Construction Confirmational Monitoring 
Post-construction confirmational monitoring is described in this section. The purpose of 
the confirmational monitoring is to confirm the long-term effectiveness of the cleanup 
action once the cleanup standards have been met at the points of compliance. 
Confirmational monitoring includes visual inspections of the soil cap and physical 
barriers, topographic surveys to demonstrate little-to-no settlement of the soil cap, and 
groundwater sampling to demonstrate little-to-no leachate generation.  

4.1 Topographic Survey 
Following construction of the soil cap, licensed surveyor Apex Engineering of Tacoma, 
Washington performed an initial post-construction survey on June 26, 2023. The initial 
post-construction survey consisted of establishing eight settlement survey benchmarks, 
spaced roughly equally across the soil cap, to be used for annual settlement monitoring. 

 
2 Well AMW-3 is located outside of the cleanup construction area and remains in-place and accessible.  
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The locations of the benchmarks are shown on Figure 2 and in the survey report included 
in Appendix G.  

The eight benchmarks will be re-surveyed annually. The next survey event will occur in 
June 2024, at which time the surveyor will attest to whether the settlement criteria have 
been met. Settlement criteria are established by Ecology in the Addendum to “Preparing 
for Termination of Post-Closure Activities at Landfills Closed under Chapter 173-304 
WAC” guidance document. 

4.2 Groundwater Monitoring 
The first post-construction groundwater monitoring event occurred on August 3, 2023, 
and the second post-construction groundwater monitoring even is scheduled for February 
2024. Results of the first and second events will be presented in an annual groundwater 
monitoring report, prepared following the February 2024 event.  

Groundwater monitoring events will continue on a semiannual basis occurring in August 
and February of each year for a minimum period of 5 years (through February 2028) and 
for at least 2 years after compliance is achieved. Compliance will be achieved when the 
average concentration of four consecutive sampling events is below the cleanup level or 
background concentration. 

5 Conclusion 
Cleanup construction activities at the Site occurred between January 9 and June 14, 2023, 
with oversight and final inspection performed by Aspect on behalf of the City of Shelton. 
Based on the observations during construction, it is the opinion of the Engineer that the 
cleanup construction was completed in accordance with standard industry practices, in 
compliance with the technical specifications, and in accordance with the CAP (Ecology, 
2021) and EDR (Aspect, 2022) approved by Ecology.  

6 References 
Aspect Consulting, LLC (Aspect), 2021, Final Remedial Investigation and Feasibility 

Study Report, Shelton C Street Landfill, Shelton, Washington, December 16, 
2021. 

Aspect Consulting, LLC (Aspect), 2022, Engineering Design Report, Shelton C Street 
Landfill, Shelton, Washington, July 11, 2022.  

Aspect Consulting, LLC (Aspect), 2023, Geotechnical Engineering Recommendations, C 
Street Landfill Waste Excavation Expansion, Shelton, Washington, April 3, 2023.  

Washington State Department of Ecology (Ecology), 2021, Cleanup Action Plan, Shelton 
C Street Landfill, City of Shelton, August 10, 2021. 
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7 Limitations 
Work for this project was performed for the City of Shelton (Client), and this report was 
prepared in accordance with generally accepted professional practices for the nature and 
conditions of work completed in the same or similar localities, at the time the work was 
performed. This report does not represent a legal opinion. No other warranty, expressed 
or implied, is made. 

All reports prepared by Aspect Consulting for the Client apply only to the services 
described in the Agreement(s) with the Client. Any use or reuse by any party other than 
the Client is at the sole risk of that party, and without liability to Aspect 
Consulting. Aspect Consulting’s original files/reports shall govern in the event of any 
dispute regarding the content of electronic documents furnished to others. 
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Record Drawings
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LEGEND

* *
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GATE

EXISTING MONITORING WELL,
PROTECT IN-PLACE

EXISTING MONITORING WELL,
PROTECT IN-PLACE

EXISTING MONITORING
WELL, PROTECT IN-PLACE

EXISTING MONITORING WELL,
PROTECT IN-PLACE

1
C-06

NOTE: ELEVATIONS ACCURATE AT TIME OF SURVEY. THE FINAL
THICKNESS OF THE TOP SOIL LAYER IS 0.5 FEET AND WAS
VERIFIED IN THE FIELD WITH GRADE STAKES ESTABLISHED

BY THE CONTRACTOR.



GRASSES OR SHALLOW  ROOTED VEGETATION

GEOTEXTILE
ISOLATION BARRIER 6" (MIN) VEGETATIVE TOP SOIL

2' (MIN) IMPORTED SOIL COVEREXISTING GRADE

LANDFILL WASTE

1
2% (MIN)
3:1 (MAX)

NOTE:

THE GRADE OF SURFACE SLOPES SHALL  NOT
BE LESS THAN TWO PERCENT, NOR  MORE
THAN THIRTY-THREE PERCENT.

FOUNDATION LAYER
(VARIES)

LIM
IT OF W

ASTE

PERMEABLE
SOIL CAP

DRAINAGE

 2' (MIN.)

2' (MIN.)

1
C-01

FOUNDATION LAYER
(VARIES)

NOTE:

THE GRADE OF SURFACE SLOPES SHALL
NOT BE LESS THAN TWO PERCENT, NOR
MORE THAN THIRTY-THREE PERCENT.

PROPERTY BOUNDARY LINE

FE
N

CE
LI

N
E GEOTEXTILE ANCHOR TRENCH

2' MIN BUFFER BETWEEN
BOTTOM OF ANCHOR TRENCH
AND TOP OF LANDFILL WASTE

 2' (MIN.)

GEOTEXTILE

LANDFILL WASTE

EXISTING
GRADE

LIMIT OF
DISTURBANCE

LIM
IT OF W

ASTE

PERMEABLE
SOIL CAP DRAINAGE

 2' (MIN.)

2' (MIN.)

NATIVE SOIL
 2' (MIN.)

1
C-01

LANDFILL WASTE

NOTE:

THE GRADE OF SURFACE SLOPES SHALL  NOT BE LESS THAN
TWO PERCENT, NOR  MORE THAN THIRTY-THREE PERCENT. PROPERTY

BOUNDARY LINE
6' (MIN.)6' (MIN.)

FE
N

CE
LI

N
E

GEOTEXTILE ANCHOR TRENCH

BOLLARD (TYP. 3)

EXISTING GRADE

PERMEABLE
SOIL CAP

EXISTING 8"Ø STEEL MONUMENT

CONCRETE APRON

BENTONITE WELL SEAL

EXISTING MONITORING WELL

FLOW

1.

2.
3.

FASTENER
(TYP.)

6" MIN. EDGE
OVERLAP

6" MIN. END
OVERLAP

6"

6" 4"

6" 4"

6"

(TYP.)

6"

6"

4"

EROSION CONTROL
BLANKET

INSTALLATION STEPS:

NATIVE SOIL ~ FOLLOW
INSTALLATION STEPS

6" × 6" TRENCH

EXTEND BLANKET FAR ENOUGH OVER
CREST OF SLOPE TO EFFECTIVELY
PREVENT UNDERCUTTING AND TO
PROVIDE SECURE ANCHORING

EROSION CONTROL
BLANKET

4"

2 ROWS OF STAPLES
4" APART, STAGGERED,
6" O. C. PLACED WITHIN

6" OF BLANKET EDGE.

4.

EXTEND BLANKET 24" BEYOND
TOE OF SLOPE OR TO EDGE
OF VEGETATION ~ WHICHEVER
IS CLOSER

18" MAX.
(TYP.)

36" MAX.
(TYP.)

36" MAX.
(TYP.)

18" MAX.
(TYP.)

(TYP.)

STAPLES ~ 4" APART,
STAGGERED, 6" O. C.

More than the minimum of one fastener per square
yard may be required due to conditions such as
blanket composition, soil type, surface uniformity,
and slope steepness.

See Standard Specification 8-01.3(3) and 9-14.5)2).

Use manufacturer's requirements.  When manufacturer's
requirements are not provided, use installation
requirements shown on Standard Plans.

Additional staples may be required on slopes
greater than 3H : 1V.

4"

6"

2 ROWS OF STAPLE (TYP.) ~
4" APART, STAGGERED, 6" O. C.

1. PREPARE SMOOTH SLOPE.

2. AMEND SOIL AND SEED, AS SPECIFIED.

3. DIG ANCHOR TRENCH. SET ASIDE NATIVE SOIL
REMOVED FROM TRENCH.

4. SECURE BLANKET IN ANCHOR TRENCH, TACKING
OR STAPLING BLANKET AS SHOWN.

5. REPLACE NATIVE SOIL PREVIOUSLY REMOVED
FROM TRENCH.

6. ROLL BLANKET DOWN THE SLOPE IN A
CONTROLLED MANNER, TAKING CARE TO REMOVE
EXCESS SLACK, AND TAKING CARE NOT TO
STRETCH BLANKET.

7. STAKE OR STAPLE BLANKET AS SHOWN SO THERE
ARE NO GAPS BETWEEN THE BLANKET AND THE
SOIL. STAPLE WHILE UNROLLING BLANKET TO
MINIMIZE WALKING ON BLANKET.

Restricted Area - No Trespassing
City of Shelton Property

Contamination Cleanup In Progress
Contact: Andrew Smith, Dept. of Ecology

Phone: (360) 407-6316

24.0'
MIN.

SEE NOTE 3

NOTES:
1. POST SIGNAGE AT VEHICULAR ACCESS GATES AND ON FENCING

SPACED AT MOST 300 FEET APART.
2. SIGNAGE SHALL BE POSED IN ENGLISH AND SPANISH. CONTRACTOR

IS RESPONSIBLE FOR SPANISH LANGUAGE TRANSLATION.
3. TEXT SHALL BE SIZED APPROPRIATELY SO THAT IT IS LEGIBLE FROM

A 10-FOOT DISTANCE.

ALL WEATHER FACILITY SIGNAGE

321 4 5 6

321 4 5 6
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C-04
1PERMEABLE SOIL CAP

NTS

D
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5

C-04
2GEOTEXTILE ANCHOR TRENCH - TYPE 1

NTS C-04
3GEOTEXTILE ANCHOR TRENCH - TYPE 2

NTS

C-04
4MONITORING WELL PROTECTION
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C-04
5GEOTEXTILE BLANKET PLACEMENT FOR SLOPES

NTSC-04
6EXAMPLE PERIMETER FENCE SIGNAGE - ENGLISH TEXT

NTS



18
"

D

CHAIN LINK FENCE FABRIC

TENSION WIRE

12" ROUND (TYP.)

A

B

FABRIC BAND (TYP.)

STRETCHER BAR (TYP.)

10' - 0" (TYP.)

3' - 0" ~ CHAIN LINK FENCE TYPE 3
2' - 0" ~ CHAIN LINK FENCE TYPE 4

TRUSS ROD
 (TYP.)

C

TENSION
WIRES

TENSION
WIRES

MATCH FENCE
SELVAGE (TYP.)

BOTTOM HINGE ~
180^ SWING (TYP.)

PULL POSTPULL POST
TOP HINGE ~ 180^

SWING (TYP.)

PAY LIMITPAY LIMIT
DOUBLE 14 FT. CHAIN LINK GATE ~ PAY LIMIT

14' - 0"  OR  20' - 0"

DOUBLE 20 FT. CHAIN LINK GATE ~ PAY LIMIT

TENSION WIRE

BOTTOM TENSION WIRE
(TYP.) (NOT REQUIRED FOR
CHAIN LINK FENCE TYPE 4)

TENSION WIRE TENSION WIREMATCH FENCE
SELVAGE (TYP.)

HOG RINGS ~ SPACED
@ 24" (IN) MAX. (TYP.)

GATE POST (TYP.) ~ 3 1/2" (IN)
DIAM. (NOM., SCH. 40) TIE WIRES (TYP.) ~

SPACED @ 14" (IN) MAX.

HOG RINGS ~ SPACED
@ 24" (IN) MAX. (TYP.)

CHAIN LINK FENCE TYPE 3 OR 4 ~ CHAIN LINK FENCE TYPE 3 OR 4 ~

1. Materials shall meet the requirements
of Standard Specification 9-16.

NOTES

GATE POST

CDETAIL

2"

BOTTOM HINGE

FABRIC BAND

EYE BOLT

TENSION WIRE (TYP.) (NOT
REQUIRED FOR CHAIN LINK
FENCE TYPE 4)

TURNBUCKLE

TENSION WIRE

STRETHCER BAR

2"

EYE BOLT

FABRIC BAND (TYP.)

EYE NUT

DDETAIL

PULL POST

STRETCHER BAR (TYP.)

TURNBUCKLE

TENSION WIRE (TYP.) (NOT
REQUIRED FOR CHAIN LINK
FENCE TYPE 4)

TENSION WIRE

TURNBUCKLE

2"

FABRIC BAND (TYP.)

BDETAIL

EYE BOLT

PULL POST

STRETCHER BAR (TYP.)

TENSION WIRE

EYE NUT

TENSION WIRE

TENSION WIRE

2"

ADETAIL

FABRIC BAND

GATE POST

STRETCHER BAR

TOP HINGE

EYE BOLT

1 
7/

8"

POST AND RAIL SPECIFICATIONS

POST NOM. SIZE
(SCH. 40)

I.D.

PIPE ROLL FORMED

SECTION WEIGHT
(lb/ft)

END, CORNER, OR PULL POST

LINE OR BRACE POST

2 1/2" DIAM.

2" DIAM.

Y

Z

5.10

1.85
FABRIC LOOP ~

2 SIDES

3 1/2"

3 
1/

2"

FENCE LINE

1 5/8"

DETAIL A

2" TENSION WIRE

BRACE BAND WITH
CARRIAGE BOLT AND NUT

END OR CORNER POST

STRETCHER BARFABRIC BAND WITH
CARRIAGE BOLT AND NUT

PULL POST (AT END OR CORNER)

DETAIL B

2" TURNBUCKLE

TENSION WIRE
TENSION WIRES

TWO-WAY BRACE BAND WITH
CARRIAGE BOLTS AND NUTS

STRETCHER BAR (TYP.)

FABRIC BAND WITH
CARRIAGE BOLT AND

NUT (TYP.)

PULL POST (WITHIN RUN)

DETAIL D

2" TURNBUCKLE

TENSION WIRES TENSION WIRES

TWO-WAY BRACE BAND WITH
CARRIAGE BOLTS AND NUTS

STRETCHER BAR (TYP.)

FABRIC BAND WITH
CARRIAGE BOLT AND

NUT (TYP.)

BRACE POST

DETAIL C

TIE WIRE ~ SPACED
@ 14" (IN) MAX. (TYP.)

TENSION WIRE

HOG RING ~ SPACED
@ 24" (IN) MAX.

4"

TURNBUCKLE

TENSION WIRE

BRACE BAND WITH
CARRIAGE BOLT AND NUT

10' - 0" MAX. (TYP.)

~ ~

TENSION WIRE PULL POSTA
B

C

TYPE 3

D

TENSION WIRE

TENSION WIRE

HOG RINGS (TYP.) ~
SPACED @ 24" (IN) MAX.

TENSION WIRE

1"
3'

 - 
0"

(T
YP

.)

10' - 0" MAX. 1000' - 0" MAX. 

TIE WIRE
(TYP.)

LINE POST ~ SPACED
@ 10' (FT) MAX.

2'
 - 

6"
(T

YP
.)

6'
 - 

0"
FA

BR
IC

 H
EI

G
H

T

BRACE
POST

TENSION
WIRE

6"
 (T

YP
.)

TIE WIRE
(TYP.)

TENSION WIRE

KNUCKLED SELVAGE
(TYP.)

CONCRETE POST
BASE (TYP.)

CHAIN LINK
FENCE FABRIC TENSION WIRE

TIE WIRES (TYP.) ~
SPACED @ 14" (IN) MAX.

PULL POST ~ SPACED
@ 1000' (FT) MAX.

TENSION WIRE

TENSION WIRE

BRACE POST

HOG RINGS (TYP.) ~
SPACED @ 24" (IN) MAX.

END OR CORNER POST

STRETCHER BAR (TYP.)
STRETCHER BAR (TYP.)

FABRIC BAND (TYP.) FABRIC BAND (TYP.)

TWISTED SELVAGE
(TYP.)

NOTES

1.

2.

3.

All concrete post bases shall be 10" (in)
minimum diameter.
Along the top and bottom, using Hog
Rings, fasten the Chain Link Fence
Fabric to the Tension Wire within the
limits of the first full fabric weave.
Details are illustrative and shall not
limit hardware design or post selection
of any particular fence type.

4. Fencing shall be used for security and
boundary delineation only.

METHOD OF FASTENING
STRETCHER BAR TO POST

FABRICPOST

STRETCHER
BAR

FABRIC BAND WITH
CARRIAGE BOLT AND

NUT ~ SPACED 15" (IN)
MAX.
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321 4 5 6

B

A

D

C

B

A

D

C

SHEET
REFERENCE

NUMBER:

D
AT

E:
RE

VI
SE

D
 B

Y:
D

RA
W

N
 B

Y:
D

ES
IG

N
ED

 B
Y:

SHEET         OF

PR
OJ

EC
T 

N
UM

BE
R:

RE
V.

D
ES

CR
IP

TI
ON

D
AT

E
AP

PR
.

RE
VI

SI
ON

:

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

EC
S

8/
17

/2
02

3
RE

CO
RD

 D
RA

W
IN

G
S

1

SE
A

11
/1

8/
20

22
IS

SU
ED

 F
OR

 C
ON

ST
RU

CT
IO

N
0

-
CM

V
EC

S
15

00
74

1
8/

17
/2

02
3

6

SH
EL

TO
N

, W
AS

H
IN

G
TO

N

SH
EL

TO
N

 C
 S

TR
EE

T 
LA

N
D

FI
LL

CL
EA

N
UP

 A
CT

IO
N

 C
ON

ST
RU

CT
IO

N
 P

LA
N

S

08/17/2023

C-05
1DOUBLE GATE DETAIL

NTS

FE
N

CE
 A

N
D

 S
IG

N
AG

E 
D

ET
AI

LS

C-05
6

C-05
2GATE POST CONNECTION DETAILS

NTS

CA
D

 P
at

h:
 Q

:\
Ci

ty
 o

f S
he

lto
n\

15
00

74
 S

he
lto

n 
C 

St
re

et
 L

an
df

ill
\2

02
3-

08
 R

ec
or

d 
D

w
gs

\1
50

07
4 

Pl
an

 S
et

 R
EC

OR
D

 D
W

G
.d

w
g 

 : 
C-

05
  |

| 
  D

at
e 

Sa
ve

d:
 8

/9
/2

02
3 

2:
50

:4
8 

PM
   

 |
| 

  U
se

r: 
cv

an
sl

yk
e

C-05
3CHAIN LINK FENCE TYPE 3

NTS

C-05
4FENCE TYPE 3 CONNECTION DETAILS

NTS



 

 

 

APPENDIX C 

Geotextile Manufacturer 
Specifications



Submittal – Transmittal 

By this submittal, the Contractor represents that they have determined and verified all field measures, field 
construction criteria, materials, catalog numbers and similar data, or will do so and that they have checked and 
coordinated each submittal with the project requirements and the Contract Documents.  Deviations are noted below.

To:
Address:
Attn:

Project:

Owner: Location:

Previous Transmittal No. (If Resubmitted)

Transmittal No. : 

Project No. :

Qty
Spec. 

Paragraph 
No.

Spec Page 
No.

Use One Form Per Item Submitted

Item Description and Use
Dwg. 
No.(s)

Manufacturer
Approval Status 

Engineer

Comments:

Contractor: Signature

Engineer Use Only
Enclosed are

No Exceptions Taken
Make Corrections Noted
Revise and Resubmit By:
Submit Specified Item CC:
Rejected
See Attached Review Comment Sheet Dated

copies of the above item.  Approval status as noted above is in accordance with the following legend:

Phone (360) 268-9231
Fax (360) 268-1454
Licensed and Bonded
BRUMF-CI-114-K4

2007 Westport Rd
PO Box 600
Aberdeen, WA 98520



THIS PUBLICATION SHOULD NOT BE CONSTRUED AS ENGINEERING ADVICE. WHILE INFORMATION CONTAINED IN THIS PUBLICATION IS ACCURATE TO THE BEST OF OUR KNOWLEDGE, ACF WEST INC. DOES NOT 
WARRANT ITS ACCURACY OR COMPLETENESS. THE ULTIMATE CUSTOMER AND USER OF THE PRODUCTS SHOULD ASSUME SOLE RESPONSIBILITY FOR THE FINAL DETERMINATION OF THE SUITABILITY OF THE 
INFORMATION AND THE PRODUCTS FOR THE CONTEMPLATED AND ACTUAL USE. THE ONLY WARRANTY MADE BY ACF WEST INC. FOR ITS PRODUCTS IS SET FORTH IN OUR PRODUCT DATA SHEETS FOR THE PRODUCT, 
OR SUCH OTHER WRITTEN WARRANTY AS MAY BE AGREED BY ACF WEST INC. AND INDIVIDUAL CUSTOMERS. ACF WEST INC. SPECIFICALLY DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING 
WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, OR ARISING FROM PROVISION OF SAMPLES, A COURSE OF DEALING OR USAGE OF TRADE. 

ACF West Inc. is a D.B.A. name for Northwest Geosynthetics Inc. 

8951 SE 76th Drive, Portland, OR  97206  (503) 771-5115, (800) 878-5115, (503)771-1161 fax 

Product Data Sheet  
WSF 200 (ACF 200) Woven Geotextile 

WSF 200 is a woven slit film geotextile, and will meet the following physical properties when tested in accordance with the 
methods listed below.  The individual slit films are woven together in such a manner as to provide dimensional stability 
relative to each other.  The construction of the geotextile makes WSF 200 ideal for soil separation and stabilization.  The 
geotextile is resistant to ultraviolet degradation and to biological and chemical environments normally found in soils.

WSF 200 Woven Geotextile conforms to the following physical properties:       
  

Property Test Method English (MARV)1 

Weight (Typical) ASTM D-5261 4.0 oz./SY 
Grab Tensile Strength ASTM D-4632 200 lbs 

CBR Puncture ASTM D-6241 700 lbs 
Trapezoidal Tear ASTM D-4533 80 lbs 
UV Resistance ASTM D-4355 80% 

Apparent Opening  
Size 

(AOS)2 

ASTM D-4751 
50 US Std. Sieve 

Permittivity ASTM D-4491 0.05 sec-1 
Roll Sizes 

 
 

  
 
 

1) All values listed are Minimum Average Roll Value (MARV) unless otherwise noted, calculated as the typical minus two standard deviations.  
Statistically, it yields 97.7% degree of confidence that any sample taken during quality assurance testing will exceed the value reported.

2) Values for Apparent Opening size are Maximum Average Roll Values (MaxARV), typical value plus two standard deviations. 

Note: WSF 200 fabric is manufactured and imported for ACF West Inc. by Gia Loi Joint Stock Company. Phuoc Thai Hamlet, Tahi Hoa Tan Uyen 
District.  Binh Duon Province, Vietnam.  ACF 200 is a trade name of ACF West Inc. and any use of this name without the expressed written consent of 
ACF West Inc. is strictly prohibited.  The property values listed above are effective 11-1-2010 and subject to change without notice. 



Submittal – Transmittal 

By this submittal, the Contractor represents that they have determined and verified all field measures, field 
construction criteria, materials, catalog numbers and similar data, or will do so and that they have checked and 
coordinated each submittal with the project requirements and the Contract Documents.  Deviations are noted below.

To:
Address:
Attn:

Project:

Owner: Location:

Previous Transmittal No. (If Resubmitted)

Transmittal No. : 

Project No. :

Qty
Spec. 

Paragraph 
No.

Spec Page 
No.

Use One Form Per Item Submitted

Item Description and Use
Dwg. 
No.(s)

Manufacturer
Approval Status 

Engineer

Comments:

Contractor: Signature

Engineer Use Only
Enclosed are

No Exceptions Taken
Make Corrections Noted
Revise and Resubmit By:
Submit Specified Item CC:
Rejected
See Attached Review Comment Sheet Dated

copies of the above item.  Approval status as noted above is in accordance with the following legend:

Phone (360) 268-9231
Fax (360) 268-1454
Licensed and Bonded
BRUMF-CI-114-K4

2007 Westport Rd
PO Box 600
Aberdeen, WA 98520





 

 

 

APPENDIX D 

Laboratory Reports for Chemical 
and Physical Quality of Imported 
Material

















Libby Environmental, Inc. 3322 South Bay Road NE

Olympia, WA 98506

DELPHI QUARRY PROJECT Phone: (360) 352-2110

Brumfield Construction Inc FAX: (360) 352-4154

Libby Project # L23B021 Email: libbyenv@gmail.com

Date Received 2/6/23 16:25

Received By 

Chain of Custody

 

Log In

N/A °C

16.8 °C

11. Did container labels match Chain of Custody?

12. Are matrices correctly identified on Chain of Custody?

14. Is there sufficient sample volume for indicated analysis?

15. Were all containers properly preserved per each analysis?

16. Were VOA vials collected correctly (no headspace)?

 

Discrepancies/ Notes

Person Notified: Date: 2/6/2023

By Whom: Via: Email

Regarding: 

19. Comments.

KD

Sample Receipt Checklist

1. Is the Chain of Custody complete?

2. How was the sample delivered?

3. Cooler or Shipping Container is present.

4. Cooler or Shipping Container is in good condition.

5. Cooler or Shipping Container has Custody Seals present.

6. Was an attempt made to cool the samples?

7. Temperature of cooler (0°C to 8°C recommended)

8. Temperature of sample(s) (0°C to 8°C recommended)

9. Did all containers arrive in good condition (unbroken)?

10. Is it clear what analyses were requested?

Lab techician filled in COC per project requirements and labeled samples accordingly.

Clarified analyses with Josh. 

Client Sampled from 5 gal bucket into jars and VOAs upon arrival at the lab.

13. Are correct containers used for the analysis indicated?

17. Were all holding times able to be met?

18. Was client notified of all discrepancies?

Josh

JA

Analyses

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

N/A

N/A

Yes

N/A

N/A

No

No

No

No

No

No

No

No

No

No

No

No

No

Hand Delivered Picked Up Shipped

N/A

N/A

No

No

Page 5 of 5





02/15/2023Date:

Project: Delphi Quarry
CLIENT: Libby Environmental

Work Order: 2302142

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2302142-001 Soil 1 02/06/2023 11:00 AM 02/08/2023 10:22 AM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned
Original 

Page 2 of 11



Project: Delphi Quarry
CLIENT: Libby Environmental

2/15/2023

Case Narrative
2302142

Date:
WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.
II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").
Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.
III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original 
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2/15/2023

Qualifiers & Acronyms
2302142

Date Reported:
WO#:

Qualifiers:
* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:
%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original 
www.fremontanalytical.com
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Project: Delphi Quarry

Client Sample ID: Soil 1

Collection Date: 2/6/2023 11:00:00 AM

Matrix: Soil

Client: Libby Environmental

Lab ID: 2302142-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

2/15/2023
2302142

Date Reported:
Work Order:

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM) Analyst: CBBatch ID:  39416

Naphthalene 2/14/2023 5:28:39 PM19.0 µg/Kg 1ND
2-Methylnaphthalene 2/14/2023 5:28:39 PM19.0 µg/Kg 1ND
1-Methylnaphthalene 2/14/2023 5:28:39 PM19.0 µg/Kg 1ND
Acenaphthylene 2/14/2023 5:28:39 PM19.0 µg/Kg 1ND
Acenaphthene 2/14/2023 5:28:39 PM19.0 µg/Kg 1ND
Fluorene 2/14/2023 5:28:39 PM19.0 µg/Kg 1ND
Phenanthrene 2/14/2023 5:28:39 PM19.0 µg/Kg 1ND
Anthracene 2/14/2023 5:28:39 PM19.0 µg/Kg 1ND
Fluoranthene 2/14/2023 5:28:39 PM19.0 µg/Kg 1ND
Pyrene 2/14/2023 5:28:39 PM38.1 µg/Kg 1ND
Benz(a)anthracene 2/14/2023 5:28:39 PM19.0 µg/Kg 1ND
Chrysene 2/14/2023 5:28:39 PM19.0 µg/Kg 1ND
Benzo(b)fluoranthene 2/14/2023 5:28:39 PM23.8 µg/Kg 1ND
Benzo(k)fluoranthene * 2/14/2023 5:28:39 PM23.8 µg/Kg 1ND
Benzo(a)pyrene 2/14/2023 5:28:39 PM28.6 µg/Kg 1ND
Indeno(1,2,3-cd)pyrene 2/14/2023 5:28:39 PM38.1 µg/Kg 1ND
Dibenz(a,h)anthracene 2/14/2023 5:28:39 PM47.6 µg/Kg 1ND
Benzo(g,h,i)perylene 2/14/2023 5:28:39 PM47.6 µg/Kg 1ND
    Surr: 2-Fluorobiphenyl 2/14/2023 5:28:39 PM34.4 - 132 %Rec 165.4
    Surr: Terphenyl-d14 (surr) 2/14/2023 5:28:39 PM32.8 - 147 %Rec 161.0
NOTES:
* - Associated LCS is below acceptance criteria. Result may be low-biased.

Original 
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Project: Delphi Quarry
CLIENT: Libby Environmental
Work Order: 2302142 QC SUMMARY REPORT

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM)

2/15/2023Date:

Sample ID: MB-39416

Batch ID: 39416 Analysis Date: 2/14/2023

Prep Date: 2/13/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

RL
Client ID: MBLKS

RunNo: 81865

SeqNo: 1697481

MBLKSampType:

Naphthalene 20.0ND
2-Methylnaphthalene 20.0ND
1-Methylnaphthalene 20.0ND
Acenaphthene 20.0ND
Acenaphthylene 20.0ND
Phenanthrene 20.0ND
Fluorene 20.0ND
Anthracene 20.0ND
Fluoranthene 20.0ND
Pyrene 40.0ND
Benz(a)anthracene 20.0ND
Chrysene 20.0ND
Benzo(b)fluoranthene 25.0ND
Benzo(k)fluoranthene *25.0ND
Benzo(a)pyrene 30.0ND
Indeno(1,2,3-cd)pyrene 40.0ND
Dibenz(a,h)anthracene 50.0ND
Benzo(g,h,i)perylene 50.0ND
    Surr: 2,4,6-Tribromophenol 2,000 70.9 54.6 1441,420
    Surr: 2-Fluorobiphenyl 1,000 82.8 34.4 132828
    Surr: Terphenyl-d14 (surr) 1,000 78.9 32.8 147789

NOTES:
* - Associated LCS is below acceptance criteria. Result may be low-biased.

Sample ID: LCS-39416

Batch ID: 39416 Analysis Date: 2/14/2023

Prep Date: 2/13/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

RL
Client ID: LCSS

RunNo: 81865

SeqNo: 1697482

LCSSampType:

Naphthalene 2,000 69.4 64.3 11520.0 01,390
2-Methylnaphthalene 2,000 67.3 58.9 12220.0 01,350
1-Methylnaphthalene 2,000 68.9 57.4 12220.0 01,380
Acenaphthene 2,000 68.0 61.1 11920.0 01,360

Original Page 6 of 11



Project: Delphi Quarry
CLIENT: Libby Environmental
Work Order: 2302142 QC SUMMARY REPORT

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM)

2/15/2023Date:

Sample ID: LCS-39416

Batch ID: 39416 Analysis Date: 2/14/2023

Prep Date: 2/13/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

RL
Client ID: LCSS

RunNo: 81865

SeqNo: 1697482

LCSSampType:

Acenaphthylene 2,000 69.4 52.9 12020.0 01,390
Phenanthrene 2,000 64.7 60 11820.0 01,290
Fluorene 2,000 68.0 63.6 12020.0 01,360
Anthracene 2,000 70.4 59.5 11920.0 01,410
Fluoranthene 2,000 64.7 62.3 12020.0 01,290
Pyrene 2,000 65.6 61.1 12040.0 01,310
Benz(a)anthracene 2,000 68.4 61.5 12320.0 01,370
Chrysene 2,000 62.4 58.6 12020.0 01,250
Benzo(b)fluoranthene 2,000 63.2 62.1 12425.0 01,260
Benzo(k)fluoranthene 2,000 59.8 60.3 116 S25.0 01,200
Benzo(a)pyrene 2,000 66.1 51.6 11530.0 01,320
Indeno(1,2,3-cd)pyrene 2,000 67.6 53.8 12740.0 01,350
Dibenz(a,h)anthracene 2,000 67.2 53.3 12750.0 01,340
Benzo(g,h,i)perylene 2,000 65.8 48.6 12250.0 01,320
    Surr: 2,4,6-Tribromophenol 2,000 83.4 54.6 1441,670
    Surr: 2-Fluorobiphenyl 1,000 83.0 34.4 132830
    Surr: Terphenyl-d14 (surr) 1,000 83.7 32.8 147837

NOTES:
S - Outlying spike recovery observed (high bias). Detections will be qualified with a *.

Sample ID: 2302203-008AMS

Batch ID: 39416 Analysis Date: 2/15/2023

Prep Date: 2/13/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg-dry

RL
Client ID: BATCH

RunNo: 81865

SeqNo: 1697498

MSSampType:

Naphthalene 2,419 57.3 55.7 10524.2 01,390
2-Methylnaphthalene 2,419 57.1 56.6 10324.2 01,380
1-Methylnaphthalene 2,419 57.6 56.1 10124.2 01,390
Acenaphthene 2,419 57.0 55.9 10724.2 01,380
Acenaphthylene 2,419 56.9 53.8 10024.2 01,380
Phenanthrene 2,419 54.2 49.1 10924.2 01,310
Fluorene 2,419 56.7 55.7 10724.2 01,370
Anthracene 2,419 53.7 52.4 10724.2 01,300
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Project: Delphi Quarry
CLIENT: Libby Environmental
Work Order: 2302142 QC SUMMARY REPORT

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM)

2/15/2023Date:

Sample ID: 2302203-008AMS

Batch ID: 39416 Analysis Date: 2/15/2023

Prep Date: 2/13/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg-dry

RL
Client ID: BATCH

RunNo: 81865

SeqNo: 1697498

MSSampType:

Fluoranthene 2,419 54.6 53.1 11024.2 01,320
Pyrene 2,419 55.6 52.5 10948.4 01,340
Benz(a)anthracene 2,419 57.1 53.4 11224.2 01,380
Chrysene 2,419 53.5 52 10524.2 01,290
Benzo(b)fluoranthene 2,419 54.0 51.3 11930.2 01,310
Benzo(k)fluoranthene 2,419 51.7 50.3 10830.2 01,250
Benzo(a)pyrene 2,419 57.7 48.5 10636.3 01,400
Indeno(1,2,3-cd)pyrene 2,419 58.0 42.1 11348.4 01,400
Dibenz(a,h)anthracene 2,419 58.9 40.4 11460.5 01,420
Benzo(g,h,i)perylene 2,419 55.9 34.7 10560.5 01,350
    Surr: 2,4,6-Tribromophenol 2,419 71.2 54.6 1441,720
    Surr: 2-Fluorobiphenyl 1,209 68.8 34.4 132833
    Surr: Terphenyl-d14 (surr) 1,209 64.9 32.8 147785

Sample ID: 2302203-008AMSD

Batch ID: 39416 Analysis Date: 2/15/2023

Prep Date: 2/13/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg-dry

RL
Client ID: BATCH

RunNo: 81865

SeqNo: 1697499

MSDSampType:

Naphthalene 2,385 59.4 55.7 105 3023.9 0 1,386 2.181,420
2-Methylnaphthalene 2,385 58.3 56.6 103 3023.9 0 1,381 0.6351,390
1-Methylnaphthalene 2,385 59.4 56.1 101 3023.9 0 1,394 1.621,420
Acenaphthene 2,385 58.3 55.9 107 3023.9 0 1,378 0.8981,390
Acenaphthylene 2,385 58.3 53.8 100 3023.9 0 1,376 1.071,390
Phenanthrene 2,385 54.7 49.1 109 3023.9 0 1,311 0.4921,300
Fluorene 2,385 57.9 55.7 107 3023.9 0 1,371 0.6641,380
Anthracene 2,385 54.9 52.4 107 3023.9 0 1,299 0.8431,310
Fluoranthene 2,385 56.0 53.1 110 3023.9 0 1,322 1.101,340
Pyrene 2,385 56.6 52.5 109 3047.7 0 1,344 0.3551,350
Benz(a)anthracene 2,385 58.1 53.4 112 3023.9 0 1,381 0.4351,390
Chrysene 2,385 55.3 52 105 3023.9 0 1,294 1.841,320
Benzo(b)fluoranthene 2,385 55.3 51.3 119 3029.8 0 1,306 1.031,320
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Project: Delphi Quarry
CLIENT: Libby Environmental
Work Order: 2302142 QC SUMMARY REPORT

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM)

2/15/2023Date:

Sample ID: 2302203-008AMSD

Batch ID: 39416 Analysis Date: 2/15/2023

Prep Date: 2/13/2023

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg-dry

RL
Client ID: BATCH

RunNo: 81865

SeqNo: 1697499

MSDSampType:

Benzo(k)fluoranthene 2,385 53.3 50.3 108 3029.8 0 1,252 1.541,270
Benzo(a)pyrene 2,385 59.0 48.5 106 3035.8 0 1,395 0.9101,410
Indeno(1,2,3-cd)pyrene 2,385 59.4 42.1 113 3047.7 0 1,402 1.071,420
Dibenz(a,h)anthracene 2,385 59.8 40.4 114 3059.6 0 1,424 0.2241,430
Benzo(g,h,i)perylene 2,385 57.1 34.7 105 3059.6 0 1,352 0.8061,360
    Surr: 2,4,6-Tribromophenol 2,385 71.2 54.6 144 01,700
    Surr: 2-Fluorobiphenyl 1,193 69.9 34.4 132 0834
    Surr: Terphenyl-d14 (surr) 1,193 65.1 32.8 147 0776
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Date Received: 2/8/2023 10:22:00 AM
Client Name: LIBBY Work Order Number: 2302142

Sample Log-In Check List

Clare GriggsLogged by:

Item Information

How was the sample delivered? UPS
Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No
Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No
Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No
Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.
2.

6.

10.
11.

12.
13.
14.

15.
16.
17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >2°C to 6°C Yes No NA

8. Sample(s) in proper container(s)? Yes No
9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:
Via: eMail Phone Fax In Person

Additional remarks:
Client Instructions:

By Whom:

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.
Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Present5.

*

Item # Temp ºC
Sample 4.6

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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Phone (360) 352-2110 • Fax (360) 352-4154 • libbyenv@gmail.com 

Libby Environmental, Inc. 
3322 South Bay Road NE  •  Olympia, WA 98506-2957 

 

 
March 8, 2023 

 

 

 

 

Josh Franzke 

Brumfield Construction 

2007 Westport Road 

Aberdeen, WA 98520 

 

Dear Josh Franzke: 

 

Please find enclosed the analytical data report for the Delphi Quarry project located in 

Olympia, Washington. 

 

The results of the analyses are summarized in the attached tables. Applicable detection 

limits and QA/QC data are included. The sample(s) will be disposed of within 30 days 

unless we are contacted to arrange long term storage. 

 

Libby Environmental, Inc. appreciates the opportunity to have provided analytical 

services for this project. If you have any further questions about the data report, please 

give me a call. It was a pleasure working with you on this project, and we are looking 

forward to the next opportunity to work together. 
 

Sincerely, 

 
Sherry L. Chilcutt 

Senior Chemist 

Libby Environmental, Inc. 

 



Libby Environmental, Inc. 
3322 South Bay Road NE Ph: 360-352-2110 

Olympia, WA 98506 Fax: 360-352-4154 

Chain of Custody Record 

Date: ? - Z.. ~ ·· l ~ 

www.LibbyEnvironmental .com 

Page: of 

Clie_nt~ '16-cw..,u:.:t:G<-O C oN.S'"\ Q..\.l.C...., ~ 
Address: ·zC><.;:>, i..LJ6S, -Po~ E-e:A-n 
City: A~~D<-=G-N State: W ~ Zip: q £1>~i,o 
Phone: i3(sio ~C\V; · zH36 Fax: 

Client Project # 

Sample Nun,b_e! 

1 -t_i:::::.. ')_ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 r--. 

Sample 
Depth I Time I Type 

~ I I '2.'('.? I >"\ \ 

Container 
Type 

\j O I\ 

Project Manager: ITo.:_ H ~ 0 D.-/d'T t( 6' 

Project Name: Del- Pt-tr Qu..:e,.fl..._Q.,'( 

Location : D~PHr eo sw City, State~CX-YM-f>...:r;A I u....'.>A 

Collector: ~...,,,;- flA'2S~.J Date of Collection : Z-213 -l ~ 
Email : J05~-LeF)~M.~~G(....D'l'.='"'l.. . (OM 

re() 
<o~ 

o0 0<v 
~ <? 

'i- 1 I l~ I l :x'I I Ix 
Field Notes 

Date I Time Sample Receipt Remarks: 

' z.-1.i-2. l-..-'Jl>-23 J So Good Condition? Y N ~~::, Jn:,..v'l1w ~re,., 

Date/Time CoolerTemp. °C 0(-e,Jtc-'-"> 0r<>.J~c.-<,L2.3\3° 2.l ------------.--1 r r 
Sample Temp. C 

Relinquished by: Date / Time I Received by: Date/ Time I Total Number of 

Containers 
LEGAL ACTION CLAUSE: In the event of default of payment and/or failure to pay, Client agrees to pay the costs of collection including court costs and reasonable attorney fees to be determined by a court of faw. 

~ 
TAT: 24HR 48Hft" 5-DAY} 

Distribution : White - Lab, Y~or 



Libby Environmental, Inc. 3322 South Bay Road NE

Olympia, WA 98506

DELPHI QUARRY PROJECT Phone: (360) 352-2110

Brumfield Construction FAX: (360) 352-4154

Olympia, Washington Email: libbyenv@gmail.com

Libby Project # L23C001

Sample Date Surrogate Gasoline
Number Analyzed Recovery (%) (mg/kg)

Method Blank 3/1/2023 98 nd

#2 3/1/2023 96 nd

Practical Quantitation Limit 10

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination.

Analyses of Gasoline (NWTPH-Gx) in Soil

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (Toluene-d8): 41% TO 142%

ANALYSES PERFORMED BY:  Paul Burke

Page 1 of 4



Libby Environmental, Inc. 3322 South Bay Road NE

Olympia, WA 98506

DELPHI QUARRY PROJECT Phone: (360) 352-2110

Brumfield Construction FAX: (360) 352-4154

Olympia, Washington Email: libbyenv@gmail.com

Libby Project # L23C001

Sample Date Surrogate Diesel Oil
Number Analyzed Recovery (%) (mg/kg) (mg/kg)

Method Blank 3/3/2023 102 nd nd

LCS 3/3/2023 114 125% n/a

#2 3/3/2023 99 nd nd

Practical Quantitation Limit 50 250

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination.

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (2-F Biphenyl): 65% TO 135%

Analyses of Diesel & Oil  (NWTPH-Dx/Dx Extended) in Soil

ANALYSES PERFORMED BY: Kristin Hintz
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Libby Environmental, Inc. 3322 South Bay Road NE

Olympia, WA 98506

DELPHI QUARRY PROJECT Phone: (360) 352-2110

Brumfield Construction FAX: (360) 352-4154

Olympia, Washington Email: libbyenv@gmail.com

Libby Project # L23C001

Sample Date Mercury
Number Analyzed (mg/kg)

Method Blank 3/2/2023 nd

#2 3/2/2023 nd

Practical Quantitation Limit 0.5
"nd" Indicates not detected at the listed detection limits.

Sample Date Mercury
Number Analyzed (% Recovery)

LCS 3/2/2023 81%

L23B124-01 MS 3/2/2023 82%

L23B124-01 MSD 3/2/2023 85%

RPD 3/2/2023 4%

ACCEPTABLE RECOVERY LIMITS FOR  MATRIX SPIKES: 75%-125%

ACCEPTABLE RPD IS 20%

Analyses of Total Mercury in Soil by EPA Method 7471

ANALYSES PERFORMED BY: Kory Dixon

QA/QC for Total Mercury by EPA Method 7471

ANALYSES PERFORMED BY: Kory Dixon
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Libby Environmental, Inc. 3322 South Bay Road NE

Olympia, WA 98506

DELPHI QUARRY PROJECT Phone: (360) 352-2110

Brumfield Construction FAX: (360) 352-4154

Libby Project # L23C001 Email: libbyenv@gmail.com

Date Received 2/28/23 16:50

Received By 

Chain of Custody

 

Log In

n/a °C

13.1 °C

11. Did container labels match Chain of Custody?

12. Are matrices correctly identified on Chain of Custody?

14. Is there sufficient sample volume for indicated analysis?

15. Were all containers properly preserved per each analysis?

16. Were VOA vials collected correctly (no headspace)?

 

Discrepancies/ Notes

Person Notified: Date: 2/28/2023

By Whom: Via: In person

Regarding: 

19. Comments. Client requested same analyses to be performed as previously received project.

13. Are correct containers used for the analysis indicated?

17. Were all holding times able to be met?

18. Was client notified of all discrepancies?

Brumfield Construction Employee

Kory Dixon

No analyses indicated on COC

5. Cooler or Shipping Container has Custody Seals present.

6. Was an attempt made to cool the samples?

7. Temperature of cooler (0°C to 8°C recommended)

8. Temperature of sample(s) (0°C to 8°C recommended)

9. Did all containers arrive in good condition (unbroken)?

10. Is it clear what analyses were requested?

KD

Sample Receipt Checklist

1. Is the Chain of Custody complete?

2. How was the sample delivered?

3. Cooler or Shipping Container is present.

4. Cooler or Shipping Container is in good condition.

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

N/A

N/A

Yes

N/A

N/A

No

No

No

No

No

No

No

No

No

No

No

No

No

Hand Delivered Picked Up Shipped

N/A

N/A

No

No
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March 07, 2023

Libby Environmental
Sherry Chilcutt

Attention Sherry Chilcutt:

RE: Delphi Quarry
Work Order Number: 2303024

3322 South Bay Road NE
Olympia, WA 98506

3600 Fremont Ave. N.
Seattle,  WA 98103

T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 1 sample(s) on 3/2/2023 for the analyses presented in the 
following report.

Brianna Barnes

This report consists of the following:  
   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody
All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.
Thank you for using Fremont Analytical.
Sincerely,

Project Manager

Polyaromatic Hydrocarbons by EPA Method 8270 (SIM)

Sample Moisture (Percent Moisture)

Total Metals by EPA Method 6020B

www.fremontanalytical.com
Original 

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing
ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing
Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910
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03/07/2023Date:

Project: Delphi Quarry
CLIENT: Libby Environmental

Work Order: 2303024

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected
2303024-001 #2 02/28/2023 12:00 PM 03/02/2023 9:44 AM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned
Original 
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Project: Delphi Quarry
CLIENT: Libby Environmental

3/7/2023

Case Narrative
2303024

Date:
WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.
II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").
Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.
III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original 
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APPENDIX E 

Low Permeability Soil Laboratory 
Permeability and Proctor Tests





























































 

 

 

APPENDIX F 

Low Permeability Soil Density 
Test Reports



























 

 

 

APPENDIX G 

Initial Settlement Survey Report 
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