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Section 1 
Introduction 

This document presents the findings and evaluation of CDM Smith Inc.’s (CDM Smith) Puyallup 
pilot study to support in situ solidification/stabilization (ISS) of residual arsenic-impacted soil at 
both USG Interiors’ (USGI) Puyallup site, located in Puyallup, Washington (site) and Highway 99 
site, located in Milton, Washington. Because of similarities in subsurface conditions at both the 
Highway 99 and Puyallup sites, only one pilot study was conducted (at the Puyallup site) to 
collect data that will be used in designing the future remedial action at both sites. 

CDM Smith Inc. completed this work on behalf of USGI in support of planned cleanup actions 
being performed under Washington State Department of Ecology (Ecology) Agreed Order No. DE 
11098. This work was completed in general accordance with the Ecology-approved Work Plan In 
Situ Solidification and Stabilization Pilot Study (CDM Smith 2020a) for USGI’s Puyallup site. 

1.1 Site Location and Description 
The USGI Puyallup site is adjacent to the Puyallup River and is generally located at 1005 River 
Road, as shown on Figure 1. USGI owns a 1.58 acre property at this location. The southern 
portion of the property, adjacent to River Road, is paved and used as a parking area by an 
adjacent used-car business. The remainder of the property is overgrown with trees, grasses, 
blackberries, and other vegetation. The northern portion of the property is prone to seasonal 
overbank flooding by the Puyallup River, as shown on Figure 2, and is part of the regulatory 
floodway from the Puyallup River (Zone AE). The Inter-County River Improvement Right-of-Way 
(ICRI-ROW), administered by Pierce County Public Works and Utilities, runs between the 
property and the Puyallup River to the north. A paved bike path is located on the ICRI-ROW and 
runs along the top of the south bank of the Puyallup River. USGI’s property is bordered to the east 
and west by used-car dealerships—Market Place Auto and Bonney Lake Used Cars, respectively. 
Ecology defines the site as everywhere contamination has come to be located. Arsenic 
contamination extends off the USGI-owned property and has impacted properties to the north, 
east, and west. Figure 3 shows an aerial view of the USGI property and adjacent properties. 

Geologically, the site is located on the south bank of the lower Puyallup River within the Puyallup 
valley. Soils in the Puyallup valley consist of alluvium derived from the Puyallup River, underlain 
by glacial deposits. The Puyallup River alluvial deposits are consistent with alluvial deposits 
found worldwide and consist of three major types: overbank flood deposits, slack water deposits, 
and bar accretion deposits. It is important to note that these depositional processes are currently 
active. 

Above the native sediments, the site is also underlain by fill associated with the backfilling of a 
1985 remedial excavation and fill associated with early site development. The fill extends to 
depths ranging from 2 to 16 feet below ground surface (ft bgs). The fill is differentiated from 
alluvium by the presence of man-made debris and angular-to-subangular gravel. Minor quantities 
of recently deposited overbank flood deposits (poorly graded sand and silt) overlie the fill in 
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portions of the site. This material was deposited during flood events that have occurred after the 
1985 remedial excavation. 

1.2 Background Information 
Industrial waste from USGI’s Tacoma mineral fiber insulation manufacturing plant was used to fill 
the Puyallup site (source material). At the time, USGI was using arsenic-bearing slag from 
American Smelter and Refining Company’s (ASARCO) Tacoma smelter as manufacturing 
feedstock and was the source of arsenic contamination that exists in soil and groundwater today. 
The source material was largely removed in 1985. However, relatively high arsenic 
concentrations occur in soil below the clean fill, some of which is residual source material and 
some which leached from the original source material and redeposited on deeper soils. It appears 
to be a continuing source of groundwater contamination. 

The selected remedy outlined in the Cleanup Action Plan (CAP) included treatment of 
groundwater by in situ application of ferrous iron and chemical oxidant via direct push borings 
and a trench (Ecology 2019). Treatment of vadose zone soils would occur via in situ soil 
solidification by injecting cement, bentonite, and iron reagents to a depth of approximately 16 ft 
bgs. In April 2020 the plan for cleanup was modified and presented in the Conceptual Design 
Report (CDR) (CDM Smith 2020b). This plan modified the original cleanup by increasing the 
lateral and vertical extent of the in situ solidification and stabilization (ISS), possibly eliminating 
in situ treatment of groundwater by ferrous iron and chemical oxidant injection. 

As part of the CDR, a data gap assessment was performed to identify outstanding data needs for 
design of the ISS at the Puyallup site. The data gap assessment resulted in recommendations to 
complete geotechnical and additional bench scale treatability studies to further support the 
design of the ISS. The geotechnical field investigation and bench scale treatability study were 
performed in 2020 (CDM Smith 2021). Based on results from these studies, the recommended ISS 
mixture contains Portland cement (10 percent), bentonite (2 percent), a 4:1 ferrous sulfate 
heptahydrate (FSH) to arsenic molar ratio, and bulking sand (10 percent) by weight of soil 
treated. 

1.3 Pilot Study Objectives and Scope of Work 
The objective of the pilot study was to confirm the recommended ISS mix could meet project 
performance criteria when implemented at full scale and identify the mixing and injection 
methods prior to design. Several factors were evaluated during pilot testing that contribute to 
effectively stabilizing and solidifying the treatment zone, including: 

 Methods for mixing and applying the reagents 

 Means and methods for full scale implementation 

 Auger mixing speeds 

 Number of passes through the mixing column 

 Mixing of additive and reagent products 
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 Injection rate of slurry 

 Overlap of treatment columns 

 Establishment of quality assurance sampling methods, procedures, and frequencies 

The ISS pilot study included the following activities: 

 Installing five ISS test columns by auger mixing while simultaneously injecting the ISS mix 
reagents through the targeted soil mixing zones. Each ISS test column was 3 feet in 
diameter with a target depth of 35 ft bgs. 

 Collecting of wet mix samples at 5-foot intervals throughout each column. The wet samples 
were prepared in cylinders and allowed to cure. 

 Conducting geotechnical and analytical testing of selected cured samples. 

 Conducting leach testing of selected cured samples. 

1.4 Pilot Study Performance Criteria 
The performance criteria evaluated during the ISS pilot study included physical and leaching tests 
as follows: 

1. Unconfined Compressive Strength (UCS) – UCS testing is used to measure the strength 
properties of treated material for either site reuse or land disposal (Barnett, et. al., 
2009). For this ISS pilot study, the compressive strength of selected 
solidified/stabilized (S/S) samples were measured using the UCS American Society of 
Testing and Materials International (ASTM) Method D2166. The UCS performance 
criteria of the ISS pilot study is greater than or equal to 50 pounds per square inch (psi) 
Barnett, et. al.,  2009). 

2. Hydraulic Conductivity – S/S will reduce the hydraulic conductivity of the site soils and 
in turn the groundwater flow through the treated soil mass, thereby reducing 
contaminant transport. The estimated hydraulic conductivity of the site soils is 
approximately 1E-04 centimeters per second (cm/s), based on laboratory data 
collected from the pre-design investigation and previous studies. The hydraulic 
conductivity (ASTM D5084) performance criterion of the ISS pilot study is less than or 
equal to 1E-06 cm/s (Barnett, et. al., 2009). 
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3. Semi-Dynamic Leach (SDL) Testing – The SDL testing provides a measure of the amount 
of contaminants that can leach from the S/S-treated soil with respect to time and best 
represents site conditions. The results from the SDL were evaluated against the 
performance goal, which is the Model Toxics Control Act (MTCA) Method A 
groundwater cleanup level of 5 micrograms per liter (µg/L). 

4. Synthetic Precipitation Leaching Procedure (SPLP) – SPLP, a fairly aggressive leaching 
test, provides another measure of the amount of contaminants that can leach from the 
S/S-treated soil. This test was predominantly used to compare results against data 
collected from past investigations. 
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Section 2 
Field Pilot Activities and Observations 

The ISS pilot study was conducted on the western side of the USGI Puyallup property, just south 
(upgradient) of the P3 well cluster (Figure 4). The location for the ISS pilot study was selected to 
target the area where soil exceeding 500 parts per million (ppm)1 total arsenic was present. 

2.1 Groundwater Monitoring 
CDM Smith collected groundwater samples from three on-site monitoring wells just prior to and 
approximately 2 months after implementation of the pilot study to evaluate changes in 
groundwater conditions. Wells P3-1 and P3-2 (representative downgradient wells) and MW-1 
(representative of an upgradient well) were sampled on September 17, 2021, to establish a 
baseline. Postpilot study groundwater samples were collected on December 2, 2021, to evaluate 
changes in arsenic concentrations and other conditions as a result of the pilot study activities. P3-
1 and MW-1 are installed in the upper zone of the shallow aquifer and P3-2 is installed in the 
midzone of the shallow aquifer. Figure 4 shows the well locations. 

The wells were purged and sampled using a peristaltic pump with disposable tubing. The wells 
were purged at a rate of approximately 200 milliliters per minute. Physical parameters were 
monitored during purging using a YSI-brand multi parameter meter. The YSI meter was secured 
in a flow-through cell that was situated after the pump and before the purge water tubing 
discharge. Parameters measured during purging included pH, temperature, specific conductance, 
oxidation-reduction potential, dissolved oxygen, and turbidity. The wells were purged until the 
physical parameter measurements stabilized. 

Groundwater samples were collected by disconnecting the tubing from the flow-through cell and 
directly discharging the water into laboratory-supplied sample containers containing appropriate 
preservative, as applicable. Groundwater samples to be analyzed for dissolved arsenic were field 
filtered before placement into the sample bottle. Field filtering was accomplished by placing the 
tubing discharge over the inflow end of a 0.45-micron filter and discharging the filtered water 
directly into the sample bottle. Sample bottles were labeled, placed in a chilled cooler, and 
transported to OnSite Environmental, Inc., (OnSite) in Redmond, Washington, under chain-of-
custody. 

2.2 Pilot Study 
Four separate contractors were used during the implementation of this pilot study: (1) ISS 
contractor – Keller, (2) land clearing contractor – KSR Excavating, (3) fencing contractor – 
Secoma Fencing, and (4) WHPacific, Inc. for site surveying. Keller provided a work plan submittal 
___________________________________ 
1 Parts per million (ppm) is approximately the same as milligrams per kilogram (mg/kg). Arsenic concentrations measured 
using an X-ray fluorescence device are reported in ppm and arsenic concentrations measured by the laboratory are reported 
in mg/kg. These units of measurement will be used interchangeably through this report. When speaking in general terms, ppm 
is used. The accurate term (ppm versus mg/kg) will be used in instances where the arsenic concentration was actually 
measured. 
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describing mixing means and methods, included in Appendix A. CDM Smith performed oversight 
during the pilot testing implementation; daily reports and photographs are provided in 
Appendix B. Daily reports provided by the ISS contractor are provided in Appendix C. A 
summary of the pilot study field activities are presented herein. 

2.2.1 Site Preparation 
2.2.1.1 Land Clearing and Stormwater and Erosion Control 
Minor clearing and grubbing were performed on August 28, 2021, by KSR Excavating to access 
the proposed ISS pilot study location and staging area (Figure 4). A skid steer with multiple 
attachments and hand tools were used to perform minor grubbing of tall grasses/weeds and 
small tree removal (no greater than 1.5-inch in diameter and 10 feet tall). KSR Excavating also 
installed straw wattles downgradient of the ISS pilot study location as temporary erosion and 
sediment control measures. Land clearing and temporary erosion and sediment control  
photographs are provided in Appendix B. 

2.2.1.2 Fence Removal/Temporary Site Security 
Secoma Fencing removed approximately 100 feet of fencing along River Road and 200 feet of 
fencing along the site access on September 10, 2021. National Fencing, subcontracted by Keller, 
installed temporary fencing around the project site on September 10, 2021. 

2.2.2 Mobilization 
Keller began mobilization to the site on September 16, 2021, by installing a geosynthetic liner and 
rock ballast between the asphalt and the ISS pilot study area to prevent tracking soil and debris 
out of the site onto the asphalt. Additional gravel and rock were delivered to form a level working 
platform/pad for the ISS equipment. 

WHPacific, Inc. surveyed and marked the five ISS column locations and multiple offsets on 
September 17, 2021. 

Excess materials, mixing materials, and equipment, including the batch plant, were staged on the 
asphalt close to the ISS treatment area. The drill rig (Bauer BG-24 with 3-foot diameter single axis 
ISS tooling) was delivered to the site on September 20, 2021, with additional equipment/parts 
delivered over the next two days. The drill rig was fully assembled the morning of September 23, 
2021. 

WHPacific, Inc. surveyed and marked the five ISS column locations and multiple offsets on 
September 17, 2021. 

2.2.3 Pilot Study Implementation 
The ISS was completed using a 3-foot diameter auger to mix soil and reagents throughout the 
column length. The target depth for each column was 35 ft bgs. The treatment zone was mixed by 
advancing the auger at a controlled rate to ensure relatively complete mixing throughout the 
vertical column. The ISS reagents were added through an injection port located on the auger 
flights. As the augers advanced, the ISS reagent addition created treated “columns,” each of which 
overlapped by approximately 10 percent of the column area to create a homogenous treated 
zone. 
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Five columns (ISS-1 through ISS-5) were installed in two groupings as shown in Figure 5 
(incorporated from the Keller work plan – Appendix A). The first grouping contained three 
overlapping columns with an admixture dosed to treat soil containing 550 ppm arsenic. The 
second grouping contained two overlapping columns with an admixture that assumed treatment 
of soil containing 850 ppm arsenic. This was accomplished by adjusting the amount of FSH in the 
admixture. The weights of all other components remained the same. 

Columns ISS-1 and ISS-2 were installed on September 23, 2021. Columns ISS-3 through ISS-5 
were installed on September 24, 2021. 

2.2.3.1 Mix Design 
The grout reagent mix consisted of: 

• 10 percent by weight Portland cement 

• 2 percent by weight bentonite 

•  4:1 molar ratio of FSH to the arsenic concentration 

• 10 percent by weight bulking sand 

A premix of sand, cement, and water was delivered directly to the site in a cement truck from a 
local ready-mix plant (Corliss Resources). Once on site, bentonite slurry, which was premixed in 
the on-site batch plant, was pumped into the cement truck. Lastly, powdered FSH was mixed into 
the cement truck via the hatch at the top of the truck. The final mixture was allowed to fully mix 
in the cement truck prior to being pumped into the ISS columns. 

2.2.3.2 ISS Implementation 
According to Keller’s work plan, wet soil mixing was the method used for ISS implementation. 
Wet soil mixing is a form of soil mixing where the reagent materials, which consist of neat 
cement, bentonite, admixtures, and sand, are mechanically mixed with in situ soils as a premixed 
grouted slurry. A 3-foot-diameter auger was used to mechanically mix the soil and slurry. As the 
tooling from the auger was advanced, the grouted slurry was pumped out the bottom of the 
mixing tool. By using the high torque of the drill rig to rotate the paddles, the tooling was 
advanced with a predetermined, controlled penetration rate to design tip elevation. Once the 
design tip elevation was reached, the grout reagent flow was reduced, and the tooling was 
withdrawn while still rotating to complete the mixing process. One vertical pass was used to 
calculate the mix design injection rate. An experienced drill rig operator used Keller’s in-house 
data acquisition system and in-cab drill controls to control the penetration, withdrawal, and 
rotational rate of the drill rig along with matching the mud flow with predetermined parameters 
to deliver the specified material content. 

The quality of the mix was measured by the grout density, which was measured electronically by 
the batch plant operator using a mass flow meter. As the grout specific gravity varied, penetration 
and withdrawal rates were controlled and adjusted to ensure adequate mixing of the soil. 

Approximately 45 cubic yards of in situ soil was treated within the five treatment columns with 
an estimated density of 92 pounds per cubic foot. Excess “soilcrete” (surface return) was 
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produced during the mixing process because of the volume increase from the introduction of 
grout mix. The excess surface return was contained with temporary soil berms around the 
column location. Keller estimated that there would be approximately 20 cubic yards (cy) of 
surface return (approximately  15–40 percent volume increase) that would need to be stockpiled 
on site for future removal. During the pilot study, there was only approximately 4 cy of surface 
return. This small amount of return was spread across the column locations following 
completion. 

2.2.4 Deviations from Work Plan  
 Refusal was encountered at ISS-4 at 31.9 ft bgs and ISS-5 at 32.8 ft bgs. It is believed to be 

due to wood, as there were wood fragments that floated up through the slurry, and there 
were pieces of wood found on the ISS tooling teeth upon retrieval. 

 The flow rate on the pump used in the pilot study could not be adjusted. This would have 
been desirable when obstructions were encountered during drilling, which caused a 
slowdown in the drilling rate. This caused the grout mix to not be evenly injected into the 
column. The Wet Soil Mixing logs in Appendix C show the depth versus grout volume ratio. 
Because of the inconsistency in mixing in ISS-1 and ISS-2, it was determined that additional 
passes would be needed to fully mix the columns based on the quality control samples. ISS-
3 had an additional four vertical passes and ISS-5 had an additional five vertical passes. 

 The initial mix design assumed the same concentration of FSH would be added to all five 
columns based on the highest arsenic concentration seen in the composite samples during 
the bench scale study. In reality, the expected overall arsenic concentrations in each column 
would be lower because of variability of arsenic concentrations at various depths 
throughout each column. (Analytical testing of the samples collected at various depths from 
the treated columns confirmed this to be the case). Therefore, the first group of three 
columns used an addition of FSH that targeted 550 ppm arsenic, while the second group of 
two columns targeted 850 ppm arsenic (the originally assumed FSH addition) to evaluate 
potential cost savings of using a lesser amount of FSH during the full-scale implementation. 

2.2.5 ISS Quality Control Sampling  
Wet grab samples of the treated material were collected using a weighted double trap door 
sampler attached to the auger head. CDM Smith prepared 2-inch-diameter by 4-inch-tall cylinder 
and 3-inch-diameter by 6-inch-tall cylinder samples from three specific points between column 
overlaps. Each set of samples (A1, A2, and A3) represents an overlapping column mixture. 
Overlapping column mixing was captured by collecting samples once two columns were 
completed. ISS-1 and ISS-2 columns are represented by ISS-A1 samples, ISS-2 and ISS-3 columns 
are represented by ISS-A2 samples, and ISS-4 and ISS-5 columns are represented by ISS-A3 
samples. At each sample collection location, samples were also collected at three depth intervals 
(shallow, mid-depth, and deep). A summary of the samples collect is summarized in Table 2.1. 

Nine 2-by-4-foot cylinders and one 3-by -6-foot cylinder were collected at each depth interval for 
a total of 90 cylinders for the entire pilot study. The cylinders were allowed to cure for 3 days 
before sending to the laboratory for geotechnical and analytical testing. 
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2.2.6 Demobilization 
Keller started demobilization following completion of the pilot study on September 24, 2021. The 
demobilization included decontamination of all required equipment, removal of all equipment 
from the site, and verification the site was restored. Demobilization was completed by October 1, 
2021. 

2.2.6.1 Decontamination 
At the completion of each column, Keller decontaminated their equipment in accordance with the 
approved pilot study construction work plan. Equipment that contacted the waste material was 
thoroughly pressure washed at each boring location. 

2.2.6.2 Site Restoration 
Keller established a clean surface on top of the working platform/pad. There was no excess soil 
on the site. The working platform/pad with the gravel and rock piles was retained in place in 
preparation for the future full-scale efforts. 

Secoma Fencing installed a new 50-foot-wide double gate on the River Road entrance into the 
Marketplace Auto parking lot and reinstalled fencing between the paved area and the unpaved 
portion of the site property on October 28, 2021. 

2.2.7 Investigation-Derived Waste Management 
The original intention was to stockpile excess material from ISS mixing and remove off-site once 
the material was stable. However, there was only an approximate 10-percent volume increase, or 
about 4 cubic yards. The excess material was spread out over the top of the column locations.
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Section 3 
Geotechnical and Chemical Laboratory Testing 

3.1 Groundwater Chemistry Characterization 
Groundwater samples collected during both sampling events were analyzed for the following: 

 Total and dissolved arsenic (EPA [United States Environmental Protection Agency] 
Method 7060A) 

 Alkalinity (SM [standard method] 2320B) 

 Carbonate (SM 2320B) 

 Bicarbonate (SM 2320B) 

 Total suspended solids (SM 2540D) 

 Total dissolved solids (SM 2450C) 

3.2. ISS Quality Control Samples 
The prepared mix cylinders were shipped to the CDM Smith Geotechnical Laboratory in 
Chelmsford, Massachusetts, for unconfined compression testing and permeability testing. Select 
samples were also shipped to the CDM Smith Treatability Laboratory located in Denver, Colorado, 
for SDL testing. The water samples collected as a part of the SDL testing were submitted to OnSite 
for analysis of dissolved arsenic. Select soil samples were also delivered to OnSite for SPLP and 
total arsenic analyses. Results of the testing are presented in Section 4 of this report. 

3.2.1 Physical Testing 
The following physical tests were performed on solidified specimen cylinders: 

 Pocket Penetrometer Readings – A total of 18 tests: 9 tests conducted after 1 day of curing 
and 9 tests conducted after 3 days of curing. 

 Unconfined Compressive Strength (ASTM D2166) – A total of 27 tests: 9 tests conducted 
after 7 days of curing; 9 tests conducted after 14 days of curing; and 9 tests conducted 
after 28 days of curing. 

 Hydraulic Conductivity Using Flexible Wall Permeameter (ASTM D5084) – A total of 
9 tests were conducted on cylinders after 55 to 59 days of curing. 

3.2.2 Arsenic Leaching Tests 
Analytical testing was performed on the prepared S/S soil mixture samples to evaluate the 
potential leaching of arsenic. Two types of leaching tests were conducted: SPLP and SDL. The 
SPLP procedure is an aggressive single-point-in-time leaching test. The stated purpose of the 
SPLP test method is to evaluate leaching of soils by rain (precipitation) and to compare against 
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results collected from previous investigations. The SPLP conditions (aggressive mixing and 
material grain reduction) are not representative of the in situ environment. The SDL leaching 
procedure is designed to evaluate the mass transfer rates (release rates) of inorganic analytes 
contained in a monolithic or compacted granular material as a function of leaching over time. The 
conditions of the SDL procedure better represent conditions at the site because: (1) treated 
material is in place and not subjected to artificial disaggregation, (2) the leaching solution 
(rainwater and/or surface water) is replaced in the environment periodically, and (3) aggressive 
mixing of the leaching solution and the treated soil is not a condition that will occur at the site. 

Analytical testing methods and the laboratories responsible for conducting the analytical testing 
and evaluations are described in further detail in the following sections. 

3.2.2.1 Synthetic Precipitation Leaching Procedure  Testing 
One soil mixture from each of the three columns sampled that met the project performance 
criteria for UCS was selected for arsenic leachate testing by the SPLP method. The following 
cylinders were selected for leachate testing: 

 ISS-A1-C26 (20–23 ft bgs) 

 ISS-A2-C46 (13–17 ft bgs) 

 ISS-A3-C76 (17–20 ft bgs) 

The SPLP leaching test was performed using EPA methods 1312/6020B. The solution (“synthetic 
precipitation”) used for leaching was the method’s extraction fluid #2 at a pH of 5.0 ±0.05 
standard units. This solution was intended to represent rain in the western United States. 

S/S samples were received by the OnSite laboratory as a 2-by-4-inch monolith molded in a 
cylinder. The molded materials were disaggregated to a size capable of passing through a 9.5 mm 
standard sieve (standard procedure for SPLP). 

The leaching fluid was added to the disaggregated samples in a 4,000-milliliter polyethylene 
bottle and placed in a rotary tumbler for 18 hours (standard SPLP procedure). Measurement of 
pH was performed on each leachate before leaching and after the 18-hour tumbling period. The 
leachate was then filtered through a glassfiber filter and analyzed for dissolved arsenic by EPA 
Method 6020B. 

3.2.2.2 Semi-Dynamic Leaching Tests 
To determine leaching mechanisms, the potential of long-term leaching, and to calculate release 
rates, SDL tests were performed using a modified SW-846 method 1315 following CDM Smith’s 
Denver Treatability Laboratory (DTL) standard operating procedure (SOP) 1-10, Semi-Dynamic 
Leaching Procedure for Amended Soils. This SOP is located in Appendix D. The selected cylinders 
(ISS-A1-C27, ISS-A2-C47, and ISS-A3-C77) were placed into a glass jar with a cap and synthetic 
rainwater (SW-846 Method 1312, western rainwater at pH 5.0) was added to the container. As 
with the SPLP method, this solution is intended to represent rainwater in the western United 
States. The treated-sample surface-area-to-water ratio was 1:10 (square centimeters to 
milliliters). On average, approximately 2,027 milliliters of the prepared synthetic rainwater was 
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added to the container for each leaching period. The leachate was removed from the container 
and filtered through a 0.45-micron filter and replaced with fresh synthetic rainwater at the 
following time intervals, as detailed in DTL SOP 1-10 and modified from EPA SW-846 Method 
1315 (Appendix D): 2 hours, 24 hours, 48 hours, 72 hours, 7 days, 14 days, 21 days, 28 days, and 
42 days. Leachate samples were submitted to OnSite for analysis of dissolved arsenic. 
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Section 4 
Summary of Laboratory Results 

4.1 Groundwater Chemistry Characterization Results 
The groundwater analytical results for wells P3-1, P3-2, and MW-1 are summarized in Table 4.1 
and the analytical laboratory report is included in Appendix E. 

Concentrations of total suspended solids, total dissolved solids , total alkalinity, bicarbonate 
alkalinity, and carbonate alkalinity were essentially unchanged between sampling events and do 
not indicate probable compatibility issues with the proposed mix design. Total and dissolved 
arsenic concentrations at P3-2 and MW-1 were relatively unchanged between sampling events. 
The arsenic groundwater concentration at P3-1 was about 35-percent higher in the postpilot 
study sample than in the prepilot study sample. The significance and cause of this was not 
determined but is most likely a seasonal variation. 

4.2 Solidified/Stabilized Sample Results 
4.2.1 Pocket Penetrometer 
Pocket penetrometer (PP) readings were performed on samples after 1 and 3 days of curing. The 
pocket penetrometer reading provides an indication of the unconfined compressive strength of 
the specimen. The strength corresponding to the maximum reading on the PP is greater than 62.5 
psi. The results are presented in Table 4.2 and a general summary is provided below: 

 The PP readings for ISS-A1-C1 (0–3 ft bgs) after 1 day showed zero strength because of 
excess water and 30.6 psi on day 3. ISS-A1-C11 (10–13 ft bgs) was 24.3 psi after day 1 and 
exceeded the maximum reading (greater than 62.5 psi) on the PP on day 3. ISS-A1-C21 (20–
23 ft bgs) exceeded the maximum reading on the PP for both the 1-day and 3-day readings. 

 The average PP reading for ISS-A2 on day 1 for all depths was 28.2 psi and 48.6 psi for day 
3. 

 All PP readings from ISS-A3 samples exceeded the maximum reading on the PP on both the 
1-day and 3-day readings. 

4.2.2 Unconfined Compressive Strength 
UCS tests were performed in accordance with ASTM D1633. Testing was performed on samples 
after 7, 14, and 28 days of curing. The UCS, density, and moisture content results from the 
laboratory tests are summarized in Table 4.3 through Table 4.5. Laboratory test reports and 
photos are included in Appendix F. Plots of the results of the UCS tests for each composite 
sample are included in Figure 6 through Figure 16. Photographs from the laboratory tests are 
included in Appendix F. The following subsections summarize the results from the laboratory 
testing for each mix. 



Section 4 • Summary of Laboratory Results 

4-2 

4.2.2.1 ISS-A1 
 Compressive strengths after 7 days of curing ranged from 19.7 psi (C2) to 53.5 psi (C22). 

 Compressive strengths after 14 days of curing ranged from 25.3 psi (C3) to 61.3 psi (C23). 

 Compressive strengths after 28 days of curing ranged from 39.6 psi (C4) to 91.8 psi (C24). 

For all the samples collected, there was a consistent increase in strength with time of curing 
between 7 days to 28 days. The average compressive strength met the desired compressive 
strength after 28 days. 

4.2.2.2 ISS-A2 
 Compressive strengths after 7 days of curing ranged from 9.6 psi (C32) to 31.1 psi (C42). 

 Compressive strengths after 14 days of curing ranged from 10.9 psi (C33) to 43.2 psi (C43). 

 Compressive strengths after 28 days of curing ranged from 12.2 psi (C34) to 63.2 psi (C44). 

For all the samples collected, there was a consistent increase in strength with time of curing 
between 7 days to 28 days; however, the average compressive strength did not meet the desired 
strength after 28 days. 

4.2.2.3 ISS-A3 
 Compressive strengths after 7 days of curing ranged from 106.6 psi (C62) to 138.2 psi 

(C82). 

 Compressive strengths after 14 days of curing ranged from 155.9 psi (C73) to 171.4 psi 
(C83). 

 Compressive strengths after 28 days of curing ranged from 197.9 psi (C74) to 223.3 psi 
(C84). 

All cylinders reached the desired minimum 50 psi compressive strength after 28 days. 

4.2.3 Hydraulic Conductivity 
Hydraulic conductivity tests were performed in accordance with ASTM D5084. A summary of the 
results is presented in Table 4.6. Laboratory test reports and photos are included in Appendix G. 
The hydraulic conductivity measured in the lab ranged from 5.10E-07 cm/s (ISS-A3-C85) to 
1.77E-05 cm/s (ISS-A2-C45) with an average of 3.76E-06 cm/s. All samples except for ISS-A2-C45 
indicated that the hydraulic conductivity goal of 1.0E-06 cm/s or less was achieved. 

4.2.4 Potential Leaching of Arsenic in Solidified/Stabilized Soil Mixtures 
The results of the SPLP and SDL tests are discussed in the following sections. The laboratory 
reports are included in Appendix H. 

4.2.4.1 SPLP Results for Arsenic in S/S Soil 
Table 4.7 summarizes the results of the total arsenic in each of the S/S samples and the dissolved 
arsenic in the three SPLP leachates. The laboratory results are provided in Appendix H. The 
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concentration of total arsenic in the S/S samples ranged from 93 to 180 mg/kg. Arsenic was 
nondetect (less than 5 µg/L ) in the SPLP leachates for ISS-A1-C26 and ISS-A3-C76 and 5.3 µg/L in 
ISS-A2-C46. Because of the disaggregation and rotary tumbling, SPLP testing most likely 
overrepresents the amount the arsenic that would actually leach under the scenario of a full-scale 
ISS, but the results were favorable even for this aggressive test method. 

4.2.4.2 SDL Results for Arsenic in S/S Soil 
This section presents a summary of the results of the SDL testing on the S/S soil. Table 4.8 
summarizes the SDL results for the dissolved arsenic analysis performed by OnSite and the 
measurement parameters pH and oxidation-reduction potential performed at the DTL during this 
procedure. As shown in Table 4.8, dissolved arsenic was not detected above the reporting limit of 
3.0 µg/L in SDL1 (ISS-A1) and ranged from nondetect (less than 3.0) to 4.4 µg/L in SDL3 (ISS-A3). 

This pilot study showed that stabilization successfully bound the arsenic as indicated by the low 
leachate concentrations. Appendix I provides graphs of the log of the cumulative mass released 
versus the log of the leaching time for each of the tested samples. As shown, the coefficient of 
determinations (r2) are excellent and range from 0.97 to 0.98. The resulting equations were used 
to predict leachate concentrations of dissolved arsenic at future time periods between 1 and 10 
years at the interface between the treated soil and the aqueous phase (surface water). The 
concentrations for Year 1 through Year 10 were calculated to be less than the practical 
quantitation limit of (2 to 3.0 µg/L). These concentrations would decrease as the water at the 
interface migrates and mixes with additional surface or groundwater. 
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Section 5 
Conclusions, Lessons Learned, and 
Recommendations 

5.1 ISS Performance Conclusions 
The objective of the pilot study was to confirm the recommended ISS mix from the bench scale 
tests could meet the project performance criteria when implemented at full scale. The following 
section presents the conclusions from the laboratory testing results. 

 The 28-day cured strength criteria (50 psi) was achieved at two of the three columns (ISS-
A1 and ISS-A3). The results of the pilot study indicate the selected mix design is capable of 
meeting the project performance criteria, but there was inconsistency observed in the 28-
day results. The results ranged from 34 (ISS-A2) to 212 psi (ISS-A3), with an average UCS of 
103 psi between all the samples tested. Despite variability in the results, they are still 
considered to be acceptable for the following reasons: 

• The 50 psi performance criteria was originally selected based on EPA guidance for 
future site redevelopment options. The future use of the Puyallup and Highway 99 site 
does not require redevelopment and therefore lower compressive strengths are 
acceptable as long as the mixed soils can demonstrate that they are the equivalent or 
better than existing in situ soil conditions. 

• Upon review of the soil boring data (collected during the geotechnical field 
investigation), existing soil conditions are variable, consisting of fill, gravel, sand, and 
silty sand ranging in density from very loose to dense. This soil profile results in equally 
variable in situ strengths that can range vertically from 15 to 80 psi. When comparing 
the existing soil information to the average 28-day cured strength of the ISS samples 
(103 psi), in situ strengths are improved following ISS treatment. 

 In general, samples collected from columns ISS-A1 and ISS-A2 resulted in average 28-day 
compressive strengths ranging from 34 to 64 psi and were lower than the observed 
average at ISS-A3 of 212 psi. This may be attributed to many different factors such as 
variances in mixing approach, in situ conditions, and FSH dose. It is difficult to identify what 
the limiting factor(s) may be; however, it can be concluded that despite variances observed, 
the post-ISS treated soils improved the existing soil strengths at the site. 

 The hydraulic conductivity measured in the lab ranged from 5.10E-07 cm/s (ISS-A3-C85) to 
1.77E-05 cm/s (ISS-A2-C45). With the exception of one sample, the results indicated the 
performance criteria for hydraulic conductivity was met, and in most cases hydraulic 
conductivities were lower than the target maximum value of 1.0E-06 cm/s. This indicates 
that movement of groundwater through the ISS-mixed soil mass will be greatly reduced 
postsolidification. 
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 The leaching test method (SDL) used to determine the amount of hazardous contaminants 
that can leach from ISS treated soils met the MTCA Method A cleanup level performance 
goal of 5 µg/L or less. 

 The pilot study evaluated two doses of FSH for arsenic concentrations at 550 ppm (ISS-A1 
and ISS-A2) and 850 ppm (ISS-A3). The results of the SDL testing indicated there was little 
to no observed difference between the samples collected at columns dosed with FSH for 
550 ppm or 850 ppm of arsenic. All samples met the MTCA Method A cleanup level 
performance goal of 5 µg/L or less. 

5.2 Lessons Learned and Recommendations 
Several factors that contribute to effectively stabilizing and solidifying the in situ soils were 
evaluated during the pilot study implementation for the future remedial action at both the 
Puyallup and Highway 99 sites. A summary of the lessons learned and future implementation 
recommendations are presented herein. 

5.2.1 Mix Design 
Based on the conclusions identified in Section 5.1, the mix designs identified during the bench 
scale study meet the project performance criteria to the extent required and can be implemented 
at full scale. Mix designs for the Puyallup and Highway 99 sites will consist of the following: 

 Puyallup – Portland cement at a dosage rate of 10 percent by weight, bentonite at a dosage 
of 2 percent by weight, FSH at a molar ratio of 4:1 to the arsenic concentration, and a 
bulking sand at a dosage rate of 10 percent by weight. 

 Highway 99 – Portland cement at a dosage rate of 13 percent by weight, bentonite at a 
dosage of 1 percent by weight, and FSH at a molar ratio of 4:1 to the arsenic concentration. 

The recommended FSH dose of the mix design is determined based on an expected arsenic 
concentration. During the bench scale study, the expected arsenic concentration of 850 ppm was 
used for the FSH dose based on a limited volume of highly impacted soil samples collected in the 
field. For the pilot study, an FSH dose of 550 ppm was used to represent more of a high-end 
average arsenic concentration throughout the soil profile. Results from the pilot study indicated 
that treating an average concentration of 550 ppm total arsenic was just as effective as dosing for 
the smaller volume of highly impacted soils at 850 ppm arsenic. The recommended FSH dose for 
full scale implementation will be further evaluated during the project design phase based on the 
site model and existing sampling information collected at the site. 

5.2.2 Soil Mixing Equipment and Application 
ISS was completed using a 3-foot-diameter auger to homogenize soil throughout the column. The 
3-foot-diameter auger was specifically selected based on the small scale of the pilot study. It was 
observed during the pilot study that the 3-foot diameter auger had difficulty advancing through 
some obstructions encountered. It is recommended that for future implementation a larger 
diameter auger (5-foot-diameter minimum) is used. This will reduce the number of columns 
required to fully treat the site and will also provide more torque/power when encountering 
difficult drilling conditions. 
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The drill rig was in control of the auger advancement based on a calculated injection rate of the 
slurry. The pump instrumentation controlling the flow of the slurry from the cement truck to the 
drill rig injection port was on a separate system that could not be adjusted in real time. During the 
pilot study there were times when the auger advancement was slowed because of obstructions or 
changes in soil condition. Whenever this happened, the injection rate of the grout could not be 
concurrently adjusted. It was observed that this resulted in variations within the soil-slurry 
mixture with respect to column depth. Because of these variations, the one-pass slurry 
injection/auger approach did not properly mix the columns. Multiple passes were required to 
properly homogenize and mix the columns vertically. It is recommended for future full-scale 
implementation that variable speed pumps be used to account for changes in drill speed, and drill 
rig operators should anticipate that multiple passes will be required to properly mix ISS columns 
vertically. 

5.2.3 Slurry Preparation and Delivery 
The slurry preparation and delivery for ISS projects is typically executed using a batch plant to 
premix the reagent slurry before pumping to the soil mixing equipment. For the Puyallup pilot 
study, a cement truck was used to premix the reagent slurry prior to pumping to the soil mixing 
equipment. This worked well on a small scale but would be difficult to execute at full scale 
production. Future limiting factors of the cement truck delivery methodology may be conflicts in 
delivery schedule and space for queueing trucks. Based on observations from the pilot study, silos 
may be placed on-site to contain the Portland cement, sand, bentonite and FSH in bulk quantities 
and a large-scale batch plant with instrumentation control should be established to mix and 
pump the slurry to the soil mixing equipment. 

5.2.4 Sampling Methods, Procedures and Frequencies 
Samples were collected during the pilot study at three respective depth intervals of the mixed 
columns at 60 percent of the columns installed. Samples were collected from discrete intervals 
using a detachable sampling bucket that adhered to the drilling auger. The sampling method used 
worked well in the field and will be recommended for future quality control sampling 
requirements. The sampling frequency will most likely be reduced to collect samples from three 
depth intervals of the mixed columns at a frequency closer to 25–30 percent of the total columns 
installed. This will continue to be evaluated during the design phase of the project. 

5.2.5 Handling and Disposal of ISS Mixed Soils 
Initial estimated quantities of the ISS mixed soils included swell volumes ranging from 30 to 60 
percent the total mixed in situ volume. The total swell volumes observed during the pilot study 
resulted in less than a 10 percent volume increase of the mixed soils. For the full-scale 
implementation, this indicates that with proper site grading of the post-mixed soils, little to no 
ISS-mixed soils may need to be disposed off-site. 

5.3 Closing 
The conclusions and recommendations presented above do not indicate that any significant 
changes to the conceptual design approach and mix design presented during the bench scale 
study for Puyallup and Highway 99 will be required. Based on the results of the pilot study, the 
proposed extents and volumes of the treatment area will not change.
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Tables 



ISS-A1-C1 0-3 1-day and 3-day PP

ISS-A1-C2 0-3 7-Day UCS 

ISS-A1-C3 0-3 14-Day UCS 

ISS-A1-C4 0-3 28-Day UCS 

ISS-A1-C5 0-3 Permeability 

ISS-A1-C6 0-3 SPLP 

ISS-A1-C7 0-3 SDL 

ISS-A1-C8 0-3 Extra 

ISS-A1-C9 0-3 Extra 

ISS-A1-C10 0-3 Extra 

ISS-A1-C11 10-13 1-day and 3-day PP

ISS-A1-C12 10-13 7-Day UCS 

ISS-A1-C13 10-13 14-Day UCS 

ISS-A1-C14 10-13 28-Day UCS 

ISS-A1-C15 10-13 Permeability 

ISS-A1-C16 10-13 SPLP 

ISS-A1-C17 10-13 SDL 

ISS-A1-C18 10-13 Extra 

ISS-A1-C19 10-13 Extra 

ISS-A1-C20 10-13 Extra 

ISS-A1-C21 20-23 1-day and 3-day PP

ISS-A1-C22 20-23 7-Day UCS 

ISS-A1-C23 20-23 14-Day UCS 

ISS-A1-C24 20-23 28-Day UCS 

ISS-A1-C25 20-23 Permeability 

ISS-A1-C26 20-23 SPLP 

ISS-A1-C27 20-23 SDL 

ISS-A1-C28 20-23 Extra 

ISS-A1-C29 20-23 Extra 

ISS-A1-C30 20-23 Extra 

ISS-1/2

Sample ID Depth (ft bgs)

USG Interiors

Puyallup ISS Pilot Study

Puyallup, WA

Table 2.1 Summary of Sample Collection 

ISS Column 

Overlap
Purpose
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Sample ID Depth (ft bgs)

USG Interiors

Puyallup ISS Pilot Study

Puyallup, WA

Table 2.1 Summary of Sample Collection 

ISS Column 

Overlap
Purpose

ISS-A2-C31 3-7 1-day and 3-day PP

ISS-A2-C32 3-7 7-Day UCS 

ISS-A2-C33 3-7 14-Day UCS 

ISS-A2-C34 3-7 28-Day UCS 

ISS-A2-C35 3-7 Permeability 

ISS-A2-C36 3-7 SPLP 

ISS-A2-C37 3-7 SDL 

ISS-A2-C38 3-7 Extra 

ISS-A2-C39 3-7 Extra 

ISS-A2-C40 3-7 Extra 

ISS-A2-C41 13-17 1-day and 3-day PP

ISS-A2-C42 13-17 7-Day UCS 

ISS-A2-C43 13-17 14-Day UCS 

ISS-A2-C44 13-17 28-Day UCS 

ISS-A2-C45 13-17 Permeability 

ISS-A2-C46 13-17 SPLP 

ISS-A2-C47 13-17 SDL 

ISS-A2-C48 13-17 Extra 

ISS-A2-C49 13-17 Extra 

ISS-A2-C50 13-17 Extra 

ISS-A2-C51 23-27 1-day and 3-day PP

ISS-A2-C52 23-27 7-Day UCS 

ISS-A2-C53 23-27 14-Day UCS 

ISS-A2-C54 23-27 28-Day UCS 

ISS-A2-C55 23-27 Permeability 

ISS-A2-C56 23-27 SPLP 

ISS-A2-C57 23-27 SDL 

ISS-A2-C58 23-27 Extra 

ISS-A2-C59 23-27 Extra 

ISS-A2-C60 23-27 Extra 

ISS-2/3
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Sample ID Depth (ft bgs)

USG Interiors

Puyallup ISS Pilot Study

Puyallup, WA

Table 2.1 Summary of Sample Collection 

ISS Column 

Overlap
Purpose

ISS-A3-C61 7-10 1-day and 3-day PP

ISS-A3-C62 7-10 7-Day UCS 

ISS-A3-C63 7-10 14-Day UCS 

ISS-A3-C64 7-10 28-Day UCS 

ISS-A3-C65 7-10 Permeability 

ISS-A3-C66 7-10 SPLP 

ISS-A3-C67 7-10 SDL 

ISS-A3-C68 7-10 Extra 

ISS-A3-C69 7-10 Extra 

ISS-A3-C70 7-10 Extra 

ISS-A3-C71 17-20 1-day and 3-day PP

ISS-A3-C72 17-20 7-Day UCS 

ISS-A3-C73 17-20 14-Day UCS 

ISS-A3-C74 17-20 28-Day UCS 

ISS-A3-C75 17-20 Permeability 

ISS-A3-C76 17-20 SPLP 

ISS-A3-C77 17-20 SDL 

ISS-A3-C78 17-20 Extra 

ISS-A3-C79 17-20 Extra 

ISS-A3-C80 17-20 Extra 

ISS-A3-C81 27-30 1-day and 3-day PP

ISS-A3-C82 27-30 7-Day UCS 

ISS-A3-C83 27-30 14-Day UCS 

ISS-A3-C84 27-30 28-Day UCS 

ISS-A3-C85 27-30 Permeability 

ISS-A3-C86 27-30 SPLP 

ISS-A3-C87 27-30 SDL 

ISS-A3-C88 27-30 Extra 

ISS-A3-C89 27-30 Extra 

ISS-A3-C90 27-30 Extra 

ISS-4/5
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Table 4.1  Groundwater Chemistry Characterization - Monitoring Wells

9/17/2021 12/2/2021 9/17/2021 12/2/2021 9/17/2021 12/2/2021

SM 2540D/2540C
TSS mg/L 7 <4.0 <4.0 <4.0 <4.0 <4.0
TDS mg/L 250 300 170 190 170 160

SM 2320B
Total Alkalinity mg CaCO3/L 160 170 82 96 86 70

Carbonate Alkalinity mg CaCO3/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Bicarbonate Alkalinity mg CaCO3/L 160 170 82 96 86 70

EPA 200.8
Total Arsenic µg/L 6,800 9,400 430 390 <3.3 <3.3

Dissolved Arsenic µg/L 7,000 9,400 390 330 <3.0 <3.0
Notes:

TSS - Total Suspended Solids
TDS - Total Dissolved Solids
ND - None Detected

    µg/L - micrograms per liter
    mg/L milligrams per liter
    mg CaCO3/L - milligrams per liter as calcium carbonate
    < - not detected at or greater than the listed concentration

P3-1

USG Interiors
Puyallup ISS Pilot Study

Puyallup , WA

P3-2 MW-1Analytical Method and 
Analyte

Unit

Page 1 of 1



Sample 1 Day 3 Day 

(psi) (psi)

0-3 9/23/2021 C1 0.0 30.6

10-13 9/23/2021 C11 24.3 >62.5

20-23 9/23/2021 C21 >62.5 >62.5

3-7 9/24/2021 C31 10.4 20.8

13-17 9/24/2021 C41 38.2 >62.5

23-27 9/24/2021 C51 36.1 >62.5

7-10 9/24/2021 C61 >62.5 >62.5

17-20 9/24/2021 C71 >62.5 >62.5

27-30 9/24/2021 C81 >62.5 >62.5

Notes:

ft bgs - feet below ground surface

psi - pounds per square inch

ISS-A2 550

ISS-A3 850

ISS-A1 550

USG Interiors

Puyallup ISS Pilot Study

Puyallup, WA

Table 4.2 Summary of Pocket Penetrometer Test Results

Pocket Penetrometer ReadingTargeted 

Arsenic 

Concentration 

Depth         

(ft bgs)
Date MixedTest ID

1 of 1



Test ID
Depth         

(ft bgs)
Sample Mix

UCS 

Strength 

UCS 

Strength 

Average

Sample 

Mix

UCS 

Strength 

UCS 

Strength 

Average

Sample 

Mix

UCS 

Strength 

UCS 

Strength 

Average

(psi)  (psi) (psi)  (psi) (psi)  (psi)

0-3 9/23/2021 C2 19.7 C3 25.3 C4 39.6

10-13 9/23/2021 C12 33.0 C13 43.0 C14 63.0

20-23 9/23/2021 C22 53.5 C23 61.3 C24 91.8

3-7 9/24/2021 C32 9.6 C33 10.9 C34 12.2

13-17 9/24/2021 C42 31.1 C43 43.2 C44 63.2

23-27 9/24/2021 C52 22.3 C53 22.5 C54 27.3

7-10 9/24/2021 C62 106.6 C63 162.1 C64 215.8

17-20 9/24/2021 C72 120.5 C73 155.9 C74 197.9

27-30 9/24/2021 C82 138.2 C83 171.4 C84 223.3

Notes:

1. Unconfined compressive strength testing was conducted in accordance with ASTM D1633.

ft bgs - feet below ground surface

psi - pounds per square inch

USG Interiors

Puyallup ISS Pilot Study

Puyallup, WA

Table 4.3 Summary of UCS Strength Test Results

UCS Testing 
1

Date Mixed

212.3

550

550

850

43.2

25.5

163.1

64.8

34.2

Targeted 

Arsenic 

Concentration 

(ppm)

7 Day Cure 14 Day Cure 28 Day Cure

ISS-A1

ISS-A3

ISS-A2

35.4

21.0

121.8

1 of 1



Test ID
Depth         

(ft bgs)

Sample 

Mix

Dry Bulk 

Density 

Dry Bulk 

Density 

Average

Wet Bulk 

Density

Wet Bulk 

Density 

Average

Sample 

Mix

Dry Bulk 

Density

Dry Bulk 

Density 

Average

Wet Bulk 

Density 

Wet Bulk 

Density 

Average

Sample 

Mix

Dry Bulk 

Density

Dry Bulk 

Density 

Average

Wet Bulk 

Density 

Wet Bulk 

Density 

Average

(pcf) (pcf) (pcf) (pcf)  (pcf)  (pcf)  (pcf)  (pcf)  (pcf)  (pcf)  (pcf)  (pcf)

0-3 9/23/2021 C2 70.0 105.3 C3 69.7 105.3 C4 71.0 106.4

10-13 9/23/2021 C12 78.8 109.7 C13 69.7 105.3 C14 81.9 112.6

20-23 9/23/2021 C22 81.1 112.3 C23 82.6 111.1 C124 84.9 113.5

3-7 9/24/2021 C32 81.1 112.3 C33 82.6 114.4 C34 82.8 113.7

13-17 9/24/2021 C42 86.2 115.5 C43 85.6 115.1 C44 86.8 115.9

23-27 9/24/2021 C52 88.8 117.5 C53 89.3 118.3 C54 88.5 117.0

7-10 9/24/2021 C62 87.9 116.4 C63 87.5 116.0 C64 89.1 117.1

17-20 9/24/2021 C72 90.4 117.5 C73 91.0 117.6 C74 91.2 118.2

27-30 9/24/2021 C82 89.7 118.0 C83 88.0 116.0 C84 89.2 117.1

Notes:

1. Unconfined compressive strength testing was conducted in accordance with ASTM D1633.

pcf - pounds per cubic foot

ft bgs - feet below ground surface 

28 Day Cure7 Day Cure 14 Day Cure

USG Interiors

Puyallup ISS Pilot Study

Puyallup, WA

Table 4.4 Summary of Dry/Wet Bulk Density Test Results

UCS Testing 
1

ISS-A1

ISS-A2

ISS-A3

79.3

86.0

89.8

74.0

Date Mixed

85.8

88.8

76.6

85.4

89.3

109.1 110.8

115.5

117.5

115.1

117.3

107.2

115.9

116.5
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Test ID
Depth         

(ft bgs)
Sample Mix

Moisture 

Content 

Average 

Moisture 

Content

Sample 

Mix

Moisture 

Content

Average 

Moisture 

Content

Sample Mix
Moisture 

Content

Average 

Moisture 

Content

(%) (%)  (%) (%)  (%) (%)

0-3 9/23/2021 C2 50.5 C3 51.0 C4 49.9

10-13 9/23/2021 C12 39.2 C13 51.0 C14 37.5

20-23 9/23/2021 C22 38.5 C23 34.4 C124 33.7

3-7 9/24/2021 C32 38.5 C33 38.5 C34 37.3

13-17 9/24/2021 C42 34.0 C43 34.4 C44 33.5

23-27 9/24/2021 C52 32.4 C53 32.5 C54 32.2

7-10 9/24/2021 C62 32.5 C63 32.5 C64 31.5

17-20 9/24/2021 C72 30.0 C73 29.3 C74 29.6

27-30 9/24/2021 C82 31.6 C83 31.8 C84 31.2

Notes:

1. Unconfined compressive strength testing was conducted in accordance with ASTM D1633.

ft bgs- feet below ground surface

% - percent

14 Day Cure 28 Day Cure

USG Interiors

Puyallup ISS Pilot Study

Puyallup, WA

Table 4.5 Summary of Moisture Content Results

UCS Testing 
1

ISS-A1

ISS-A2

ISS-A3

42.7

35.0

31.4

45.5

Date Mixed

35.1

31.2

40.4

34.3

30.8

7 Day Cure

1 of 1



Test ID
Depth         

(ft bgs)

Sample 

Mix

(cm/s)

0-3 9/23/2021 C5 2.36E-06

10-13 9/23/2021 C15 3.86E-06

20-23 9/23/2021 C25 1.82E-06

3-7 9/24/2021 C35 3.57E-06

13-17 9/24/2021 C45 1.77E-05

23-27 9/24/2021 C55 1.03E-06

7-10 9/24/2021 C65 4.45E-07

17-20 9/24/2021 C75 2.93E-06

27-30 9/24/2021 C85 5.10E-07

Notes:

1. Hydraulic Conductivity testing was conducted in accordance with ASTM D5084.

ft bgs - feet below ground surface

cm/s - centimeter per second

USG Interiors

Puyallup ISS Pilot Study

Puyallup, WA

Table 4.6 Summary of Hydraulic Conductivity Test Results

Hydraulic 

Conductivity 
1 

ISS-A1

ISS-A2

ISS-A3

Date Mixed

1 of 1



Solids Results

Arsenic 
1

SPLP Arsenic 

Result
2

(ppm)  (ppm)

ISS-A1-C10 0-3 11/18/2021 96 -

ISS-A1-C20 10-13 11/18/2021 110 -

ISS-A1-C26 20-23 10/28/2021 - <0.005

ISS-A1-C30 20-23 11/18/2021 93 -

ISS-A2-C40 3-7 11/18/2021 100 -

ISS-A2-C46 13-17 10/28/2021 - 0.0053

ISS-A2-C50 13-17 11/18/2021 130 -

ISS-A2-C60 23-27 11/18/2021 140 -

ISS-A3-C70 7-10 11/18/2021 170 -

ISS-A3-C76 17-20 10/28/2021 - <0.005

ISS-A3-C80 17-20 11/18/2021 170 -

ISS-A3-C90 27-30 11/18/2021 180 -

Notes:

1.Performed in accordance with EPA Method 6010D
2.Performed in accordance with EPA Method 1312/6020B

ppm - parts per million

SPLP - Synthetic Precipitation Leaching Procedure

USG Interiors

Puyallup ISS Pilot Study

Puyallup, WA

Table 4.7 Total Arsenic in S/S Composite Soils and SPLP Leachate Results

Mix Designation
Depth (ft 

bgs)

Date Leached/  

Sampled

SPLP Leaching 

Data

1 of 1



µg/L su mv
10/25/2021 2-hour <3.0 11.62 231.3
10/26/2021 24 hour <3.0 11.53 212.6 Slight Flaking of the surface
10/27/2021 48 hour <3.0 11.64 219.4 Sediment observation, minimal
10/28/2021 72 hour <3.0 11.40 209.5 no increased in sediment
11/1/2021 7 days <3.0 11.48 213.7
11/8/2021 14 days <3.0 11.67 223.6

11/15/2021 21 days <3.0 11.29 218.7
11/22/2021 28 days <3.0 11.14 211.4
12/6/2021 42 days <3.0 11.28 209.7

10/25/2021 2-hour <3.0 11.31 220.3
10/26/2021 24 hour <3.0 11.24 225.4 Slight Flaking of the surface
10/27/2021 48 hour <3.0 10.96 231.6 Sediment observation, minimal
10/28/2021 72 hour 3.2 11.04 227.3 no increased in sediment
11/1/2021 7 days 3.4 11.09 218.6
11/8/2021 14 days 3.8 11.22 211.5

11/15/2021 21 days 3.6 11.21 223.4
11/22/2021 28 days 3.8 11.08 221.6
12/6/2021 42 days 3.4 11.42 231.3

10/25/2021 2-hour <3.0 11.31 223.7
10/26/2021 24 hour <3.0 11.33 217.5 Slight Flaking of the surface
10/27/2021 48 hour <3.0 11.29 212.0 Sediment observation, minimal
10/28/2021 72 hour <3.0 11.51 218.4 no increased in sediment
11/1/2021 7 days <3.0 11.42 219.6
11/8/2021 14 days 3.4 11.61 233.4

11/15/2021 21 days 3.9 11.21 228.6
11/22/2021 28 days 3.9 11.08 208.9
12/6/2021 42 days 4.4 11.10 215.4

20-23

13-17

17-20

SDL Arsenic 
Result

USG Interiors
Puyallup ISS Pilot Study

Puyallup, WA

Table 4.8  Semi-Dynamic Leach Testing Results

 pH  ORP
ObservationsDepth (ft bgs)

Date 
Leachate 
Sampled

Sample IDColumn
Cummulative 
Leaching Time

ISS-A1 SDL1

ISS-A2 SDL2

ISS-A3 SDL3

1 of 1
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Figure 10. UCS vs. Time (all locations - Shallow Depth Interval)
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Figure 11. UCS vs. Time (all locations - Middle Depth Interval)
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1.0 PROJECT INTRODUCTION & OVERVIEW 
Keller is providing herein its Construction Work Plan (CWP) a description of the means and methods 

required to complete the ISS Ground Improvement scope of work. This CWP has been prepared in 

consideration of the bid documents for the in-situ solidification and stabilization (ISS) pilot study in 

Puyallup, WA.  

 

The contents of this CWP have been specifically prepared for consideration by the project partners. The 

project partners are defined as the following parties for the purpose of this plan: 

 

 OWNER 

 

 
 

USG Corporation  

550 West Adams Street  

Chicago, IL 60661 

 

 

ISS CONTRACTOR 

 

 

 

 

Keller North America, Inc. 

18300 Cascade Ave S, Suite 265 

Seattle, WA 98188 

 

 

ENGINEER  

 
CDM Smith Inc.  

14432 SE Eastgate Way, Suite 100 

Bellevue, WA 98007 

 

 

 

 

The Keller contact for this project is Dylan Fisher. Mr. Fisher serves as the project manager for the ISS 

pilot Study and can be reached at any of the following: 

 

Dylan Fisher Project Manager 

Keller – North America 

t:   +1-206-223-1732 

m: +1-206-419-9010 

e:  dcfisher@keller-na.com 
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1.1 PROJECT DESCRIPTION 
Based upon review of the information provided to Keller, we understand the project to be the field trial 

and implementation of a laboratory tested cementitious mix design to stabilize arsenic contaminated soil 

in-situ using a common ground improvement technique known as deep soil mixing (DSM); herein called 

“ISS”. The purpose of the field trials is to determine the effectiveness of drilling and mixing parameters 

for full scale implementation at a later date.  

 

2.0 ISS ELEMENT CONSTRUCTION 
Wet soil mixing, which is a form of Deep Soil Mixing (DSM), is the main method of ground improvement 

used for this project. ISS mechanically blends the in-situ soil with grout mixture of neat cement, bentonite, 

admixtures and sand to create elements made of a product called soilcrete. A large drill type rig equipped 

with specialized tooling is used in this method.  As the tooling is drilled and advanced into the ground, 

ready mix is pumped out the bottom of the mixing tool. By utilizing the high torque of the drill rig to rotate 

the paddles the tooling is advanced with a predetermined, controlled penetration rate to design tip 

elevation. Once the design tip elevation is reached, the mud flow is reduced, and the tooling is withdrawn, 

while still rotating, to complete the mixing process. One of Keller’s many experienced operators will use 

our in-house data acquisition system (DAQ) and in-cab drill controls to control the penetration, 

withdrawal, and rotational rate of the drill string along with matching the mud flow with predetermined 

parameters in order to deliver the specified material content.   
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2.01 Sequencing of ISS Work 
 

2.01.1 Working Pad Preparation and Temporary Site Fencing  

The working platform will be constructed of compacted subbase/material competent enough to 

sufficiently support the operating weight of Keller’s equipment, maximum anticipated operating 

weight 100 tons. Preparation, stabilization, and maintenance of the working platform(s) shall be the 

responsibility of Keller. If working platform conditions impair Keller’s operations, the working pad 

shall be improved before proceeding with the work to ensure safe operations. Temporary site fencing 

will be provided by Keller around the work area and at all areas where current fencing is anticipated 

to be removed to facilitate access to the site.  

 

2.01.2 Temporary Access Ramp Preparation 

A temporary ramp will be necessary for the drilling equipment and personnel to access the working 

platform.  The temporary ramp shall meet the minimum requirements below in advance of Keller’s 

mobilization to site. The temporary ramp shall be located at the Northwest corner of the existing 

asphalt parking lot and provide access to the working area.  
 

1) Maximum Slope of 10% with no tooling on installation rig 

2) Maximum Slope of 5% with tooling on installation rig 

3) Minimum width of 16ft 

 

2.01.3 Mobilization to Project Site 

Keller will mobilize to the project site shortly before, or soon after, the completion of the working 

platform. Mobilization will mainly consist of the importation and assembly of large pieces of 

mechanical equipment. Equipment will include, but is not limited to, a large-scale hydraulic drill rig, 

drill mast, and electric batching equipment. All equipment will be pressure washed prior to 

mobilization to site to remove any non-site soil or other contaminates.  

 

2.01.5 Survey Control 

A licensed surveyor (WH PACIFIC) in the state of Washington shall prepare survey control and/or 

coordinates for use by Keller on this project to locate and as-built the ISS columns.  

 

2.01.6 Construction of ISS Elements 

Once sufficient layout has been provided via surveying, construction of production ISS elements will 

commence per the approved construction shop drawings. Construction parameters are provided 

herein in the mix design section of work. 

 

2.01.7 Verification Testing  

During the construction of the ISS elements, verification testing shall be taking place. Verification 

testing will consist of wet grab sampling each column as detailed in the verification testing section 

below.   
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2.01.8 Decontamination  

After construction of ISS elements is complete Keller’s site crew will construct a decontamination 

containment area using heavy duty plastic sheeting and timber. The drill rig and any tools and 

equipment exposed to contaminated soil will be taken into the containment area and pressure 

washed to remove any site soil and contaminates.  The excess water will be pumped into 55-gallon 

metal drums for offsite disposal.  

 

2.01.9 Demobilization from Project Site 

Following the completion of Keller’s work, Keller will clean up and demobilize from the project site. 

Site improvements including the working pad are anticipated to remain in place after work is 

completed.  

 

2.02 Wet Soilcrete Management 

 
Soilcrete is the product produced from the combination of soil and cement during the deep soil 

mixing process.  Excess product is produced during the mixing process due to a volume increase from 

the introduction of cement grout. The handling and transport of wet soilcrete (surface return) in 

front of the rig will be performed by Keller. Wet soilcrete will be transported from the ISS mixing 

location to a temporary stockpile location adjacent to the work area. Wet soilcrete is proposed to be 

handled per the following methodology: 

 

2.02.1 Wet Soilcrete Management Overview 

The ISS process produces surface return wet soilcrete as additional volume (in the form of grout) is 

added in situ to the site soils.  This wet soilcrete flows to the surface throughout the mixing process 

and must be handled and removed from the immediate vicinity of the installation rig to allow the 

process to continue.  

 

2.02.2 Wet Soilcrete Management at the Rig 

A tracked excavator or loader will be manned at the front of the ISS rig to control the wet soilcrete 

that will flow to the surface during the mixing process.  Temporary soil berms will be used if required 

to contain the liquid spoils. Berms will be made of hardened spoils or imported fill material.  

 

2.02.3 Transport of Spoils to Stockpile Locations 

The wet soilcrete that returns to the surface will be in a slurry state and will need to be cured prior 

to movement to the designated stockpile location. As the wet soilcrete continues to cure and become 

more solid, an excavator will transport the material from the mixing location to the stockpile location.  

 

2.02.5 Temporary Erosion & Sediment Control (TESC) Measures 

All disturbed soil will be managed using the best management practice (BMP)’s for stormwater and 

dust generation; such BMPs may include silt fencing, straw wattles, and/or soil wetting during 

excavation.  
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2.02.6 Dust Control 

Fugitive dust emissions will be managed during activities that may generate dust (e.g., test pitting, 

trenching, grading). If fugitive dust is visible, engineering controls (i.e., soil wetting) must be used to 

control fugitive dust emissions so as to protect workers and the general public. Water to be used for 

dust control will be provided on site to manage fugitive dust as necessary. This provision specifically 

applies to the ISS work for any excavation, handling, hauling, and stockpiling of ISS wet soilcrete, and 

other material within the work zone.   

 

2.03 Equipment 
 

2.03.1 Drilling Equipment  

Drilling and installation of ISS elements will be performed using a Bauer BG-24 track mounted 

hydraulic drill rig. The Bauer BG-24 will be fitted with a 3-foot diameter single axis ISS tooling. ISS 

tooling will be advanced from ground elevation to design depth in a single stroke. ISS tooling will be 

the nominal size of the element and each element will be constructed in a continuous manner 

without the need to add or remove sections. Installation depths are anticipated to be a maximum of 

35 feet deep. Drill tool will be marked in 5 ft. Intervals.  

 

2.03.2 Batching Equipment Ready-mix Option  

Keller will utilize a local ready-mix plant (CORLISS RESOURCES) to supply trucks with proportioned 

concrete sand, cement and an initial volume of water. Once onsite Keller will utilize a high shear 

colloidal mixer to blend the remaining volume of water, bentonite and ferrous sulphate 

heptahydrate before pumping the blended products into the truck and mixing until well blended.  

3.0 DRILLING & PRODUCTION MONITORING EQUIPMENT 
The ISS installation rig will be equipped with Keller’s in-house real-time data acquisition system (DAQ) 

that will be displayed and read by the operator. The DAQ system will be used to record numerous 

QA/QC measures such as: mast inclination along x and y axis, drill depth, grout volume, grout flow, 

withdrawal and rotation rates, binder content and grout pressure. This data will be recorded 

graphically, and production reports will be generated daily.  Additionally, the drill stem can be marked 

in 5 foot increments to allow for visual verification of drilling depth. Digital outputs of the depths in 

real-time shall be provided for verification. 

 

3.01 Verticality Monitoring 
As mentioned in the introduction to this section, Drilling and Production Monitoring Equipment, 

Keller’s DAQ system will record mast inclination. Measurements will be taken along the x and y axis. 

The inclination of the mast will be visible to the operator at all times. This constant visualization will 

ensure that all ISS elements will be installed within the specified alignment criteria. 
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3.02 Treatment Depths 
In addition to monitoring verticality, drill depth will also be recorded by the DAQ system. The depth 

of treatment will be measured from tip elevation to ground surface. 

4.0 MIX DESIGN 
4.01 Materials 
As discussed in the opening paragraph, grout slurry will be mixed with in situ soil. The grout slurry will 

consist of Type IL Cement, bentonite, ferrous sulfate heptahydrate and potable water mixed in a 

concrete truck before being pumped to the rig and down the column using a concrete style line pump.  

 

4.02 Mix Production/Batching 
The table below shows the typical parameters that will be used to construct the production ISS 

elements in consistent soil conditions. The table below is representative of parameters within the GI 

limits. Also, the parameters shown below may vary so long as the correct binder is introduced, and 

the strength criteria is met.  

 

Description Value Units 

Arsenic Concentration 550- 850 mg/kg 

Unit Weight of Soil 92 pcf 

Total Weight of Soil Per column 22765.40 lbs 

Total Weight of Soil Per column 10326.22 kg 

Column Diameter 3 ft 

Column Length 35 ft 

Column Volume 247.45 cf 

Column Volume 9.16 cy 
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 MIN Grout Mix Design (850 PPM ARESENIC) 

S.G. Description Min Value Units 

3.15 10% Cement by soil weight 2277 lbs 

2.6 2% Bentonite by soil weight 455 lbs 

1.89 4:1 mass ratio 'FSH' 385 lbs 

2.65 10% Sand by soil weight 2277 lbs 

1 water weight added 3644 lbs 

    

    

    

    

 MIN Grout Mix Design (550 PPM ARESENIC) 

S.G. Description Min Value Units 

3.15 10% Cement by soil weight 2277 lbs 

2.6 2% Bentonite by soil weight 455 lbs 

1.89 4:1 mass ratio 'FSH' 225 lbs 

2.65 10% Sand by soil weight 2277 lbs 

1 water weight added 3644 lbs 
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4.03 Quality Assurance of Mix 
The quality of the mix will be continuously monitored. The grout density, which largely defines the 

quality of the mix, will be measured electronically by the batch plant operator using a mass flow 

meter. Periodic mud balances of the grout in the mixing tank will be taken for comparison to ensure 

accuracy of the mass flow meter.  As the grout specific gravity varies, penetration and withdrawal 

rates will be controlled and adjusted to ensure adequate mixing of the soil. 

5.0 VERIFICATION TESTING 
Verification testing shall be performed in accordance with the specifications and shall consist of wet 

grab sampling for in-situ strength and permeability testing by the Engineer.  

 

5.01 Wet Grab Sampling 
Keller will perform wet grab sampling as outlined in the specifications. Bulk wet sample shall be 

retrieved from 3 intervals (within the bottom 5 feet, middle and within the top 5 feet) from 3 of the 

total 5 columns installed. The sampling shall be performed with a bailer style sampling box at in the 

presence of the Engineer. Once a bulk sample has been collected the specimen will be prepared and 

stored by the Engineer for testing.  

6.0 ISS SHOP DRAWINGS  
See attachment A for ISS Shop Drawings and Site Plan.  

7.0 SCHEDULING & PHASING 
I. The anticipated start date for the construction of production Late September 2021 

II. Working hours will be 7AM – 5:30PM Monday through Friday 

III. The estimated duration of the construction of production ISS Work is 2-3 days however 

setup and site work will take an additional 8-10 Days.  
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ATTACHMENT A: SHOP DRAWINGS  
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ATTACHMENT B: EQUIPMENT CUT SHEET 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 











Thom-Katt®

Trailer-Mounted Concrete/Shotcrete/Grout Pumps



Big power and performance
in pompact packages

We took our big-boom-pump expertise and 
applied it to our Thom-Katt® trailer-mounted 
pumps for shotcrete, concrete and grout 
pumping. You see the results in powerful 
performance and rugged reliability. Depend 
on them to pump a variety of materials, 
handle the harshest mixes, and tackle difficult 
applications with ease.

Choose from a wide range of outputs and 
pressures, from the TK 7 low-output unit, to 
the TK 70 high-output, low-pressure system. 
A variety of options are available to customize 
units for your specific needs.

To enhance performance, you can add 
accessories: hoses and couplings, nozzles, 
dosing pumps, reducers and pipeline, clamps, 
water booster pumps, pumping agents, and 
special accessories.

More Thom-Katt units are used in the 
United States than any other brand of small 
to mid-sized trailer pumps. Engineered 
in America for more than 30 years, and 
continually enhanced through our lasting 
commitment to product excellence, they’ll 
deliver all you expect from a leader in 
concrete pump technology.

�� Easy filling and operation

�� Inexpensive maintenance

�� Fast setup

�� Smooth pumping

�� Simple cleanup

�� Long-term dependability
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Thom-Katt series

Ideal for Larger Aggregate Concrete Pumping  
and Shotcrete Applications

�� Specially designed hopper

�� Proven reliable S-Valve

�� Electric cycling

�� High-strength trailer

Putzmeister Thom-Katt trailer pumps are ideal for concrete pumping and wet-process shotcrete 
applications. With rugged construction and an angled hopper design, they handle the rigors of 
any jobsite. High-pressure operation lets you pump material over long distances.

The Thom-Katt hydraulic S-Valve is ideal for pumping larger-aggregate materials. It lets you 
reverse the stroke to relieve pressure from plugs or when pumping difficult low-slump or fiber 
mixes. The material cylinders and variable, smooth hydraulics allow precise control at low 
output for specialized applications. You can maintain substantial output pressure when reducing 
to smaller-diameter conveying lines.

Smoother
Run smooth with twin-shifting cylinders, 
providing more precise shifting of the splined 
shaft S-Valve, reduced shock in the system, 
and less line surge. The ball-and-socket 
design has fewer parts for easy maintenance 
and long life. (N/A – TK 7, TK 20)

Tougher
Gulp down the toughest mixes in our specially
designed hopper. Its dynamic shape eliminates 
hard-to-clean areas, so a steady flow can 
funnel down the angled hopper sides. Cleanup 
is a breeze. (N/A – TK 7, TK 20)

Safer
The control box provides for real-time 
presentation of pump information, diagnostics 
and an emergency run mode. This feature 
allows the operators to make sure their pump 
is operating at peak performance. As always, 
depend on electric cycling for reversibility at any 
point in the stroke and to relieve line pressure.

Wider
Work longer and access any job with a 
bigger fuel tank on our wide, high-strength 
trailer, built for maximum towing stability and 
increased ground clearance. (N/A – TK 7)

Easier
Discover the convenience of our simple and 
highly reliable hydraulic control system. 
Mounted on a compact block atop the 
hydraulic tank, it offers easy access and lets 
you service the pump without draining the oil 
tank. (N/A – TK 7)

Stronger
Count on our reliable S-Valve for strong, 
long-lasting performance. A gradual reduction 
from the hard-chromed material cylinders to 
the outlet ensures even flow and longer life. 
Few wear parts, a single seal surface and 
hard-faced S-Valve and wear ring mean lower 
operating and replacement costs.
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Thom-Katt specifications

Thom-Katt Series — Tier 3

TIER 4 INTERIM

Performance TK 7 TK 20 TK 40

Maximum volume output †  7 yd
3
/hr (4.6m

3
/hr) 17 yd

3
/hr (13m

3
/hr) 40 yd

3
/hr (30m

3
/hr)

Maximum concrete pressure 1,240 psi (85 bar) 2,015 psi (139 bar) 1,150 psi (79 bar)

Maximum aggregate size  0.75" (19mm) 1.00" (25mm) 1.50" (38mm)

Technical Information

Material cylinders  2" x 24" (51x610mm) 4.5" x 30" (114x762mm) 6" x 39" (150x1,000mm)

Maximum strokes per minute 36 31 31

Variable volume control 0 to full 0 to full 0 to full

S-Valve (cast) 3" x 3" (76x76mm) 4.5" x 4" (114x100mm) 6" x 5" (150x125mm) 

Number of shift cylinders 1 1 2

Hydraulic tank capacity 28 gal (105L) 46 gal (175L) 46 gal (175L)

Hopper height 42.1" (1,070mm) 49" (1,245mm) 49" (1,245mm)

Hopper capacity 7.8 cu ft (220L) 9.5 cu ft (270L) 9.5 cu ft (270L)

Outlet diameter 3" HD (76mm) 4" HD (102mm) 5" HD (125mm)

Engine

Manufacturer’s model (all  
water-cooled except TK 20, TK 40) TEFC Motor Deutz TD2011L04i Deutz TD2011L04i

Horsepower 30 hp (22kW) 68 hp (51kW) 68 hp (51kW)

Fuel tank capacity – 22 gal (83L) 26 gal (98L)

Trailer

Axle – Single Single

Axle capacity – 7,000 lbs (3,175kg) 7,000 lbs (3,175kg)

Tires/Load range – LT 235/85R16G LT 235/85R16G 

Brakes – Electric Electric

Outriggers – Manual Manual

Dimensions

Length 87.4" (2.22m) 174" (4.42m) 191" (4.85m)

Width 37.2" (0.94m) 74.5" (1.89m) 74.5" (1.89m)

Height 54" (1.37m) 78" (1.98m) 78" (1.98m)

Weight (approx.) 2,360 lbs (1,070kg) 4,800 lbs (2,177kg) 5,600 lbs (2,540kg)

Thom-Katt Series — Tier 4 Final

4



†  Optional electric versions have decreased output.

Maximum theoretical values listed. Maximum attainable distances depend on concrete mix design, pipeline diameter and specific job site conditions. Note: Max output and pressure can’t be achieved simultaneously.  

Specifications subject to change without prior notice. Weights vary with options selected. Photos for illustrative purposes only. Refer to Putzmeister operational manual for safe and proper equipment operation.

TIER 3 EXPORT TIER 4 FINAL

TK 50 TK 70 TK 40 TK 50 TK 60HP TK 70

54 yd
3
/hr (41m

3
/hr)  74 yd

3
/hr (57m

3
/hr) 40 yd

3
/hr (30m

3
/hr) 54 yd

3
/hr (41m

3
/hr)  60 yd

3
/hr (46m

3
/hr) 74 yd

3
/hr (57m

3
/hr)

1,150 psi (79 bar) 1,130 psi (78 bar) 1,150 psi (79 bar) 1,150 psi (79 bar) 1,450 psi (100 bar) 1,130 psi (78 bar)

1.50" (38mm) 1.50" (38mm) 1.50" (38mm) 1.50" (38mm) 1.50" (38mm) 1.50" (38mm)

6" x 39" (150x1,000mm) 7" x 39" (180x1,000mm) 6" x 39" (150x1,000mm) 6" x 39" (150x1,000mm) 6" x 39" (150x1,000mm) 7" x 39" (180x1,000mm)

43 44 31 43 48 44

0 to full 0 to full 0 to full 0 to full 0 to full 0 to full

6" x 5" (150x125mm) 7" x 5" (180x125mm) 6" x 5" (150x125mm) 6" x 5" (150x125mm) 6" x 5" (150x125mm) 7" x 5" (180x125mm)

2 2 2 2 2 2

46 gal (175L) 46 gal (175L) 46 gal (175L) 44 gal (167L) 44 gal (167L) 44 gal (167L)

49" (1,245mm) 49" (1,245mm) 49" (1,245mm) 49" (1,245mm) 49" (1,245mm) 49" (1,245mm)

9.5 cu ft (270L) 9.5 cu ft (270L) 9.5 cu ft (270L) 9.5 cu ft (270L) 9.5 cu ft (270L) 9.5 cu ft (270L)

5" HD (125mm) 5" HD (125mm) 5" HD (125mm) 5" HD (125mm) 5" HD (125mm) 5" HD (125mm)

Deutz TCD2012L04m Deutz TCD2012L04m Deutz TD2.9L4 Cummins QSF3.8 Cummins QSF3.8 Cummins QSF3.8

100 hp (75kW) 100 hp (75kW) 74 hp (55kW) 100 hp (75kW) 130 hp (97kW) 100 hp (75kW)

26 gal (98L) 26 gal (98L) 26 gal (98L) 28 gal (105L) 28 gal (105L) 28 gal (105L)

Single Single Single Single Single Single

7,000 lbs (3,175kg) 7,000 lbs (3,175kg) 7,000 lbs (3,175kg) 7,000 lbs (3,175kg) 7,000 lbs (3,175kg) 7,000 lbs (3,175kg)

LT 235/85R16G  LT 235/85R16G LT 235/85R16G LT 235/85R16G  LT 235/85R16G LT 235/85R16G

Electric Electric Electric Electric Electric Electric

Manual Manual Manual Manual Manual Manual

191" (4.85m) 191" (4.85m) 191" (4.85m) 191" (4.85m) 191" (4.85m) 191" (4.85m)

74.5" (1.89m) 74.5" (1.89m) 74.5" (1.89m) 74.5" (1.89m) 74.5" (1.89m) 74.5" (1.89m)

90" (2.28m) 90" (2.28m) 81.5" (2.07m) 87" (2.21m) 87" (2.21m) 87" (2.21m)

6,200 lbs (2,810kg) 6,500 lbs (2,950kg) 6,000 lbs (2,720kg) 6,700 lbs (3,040kg) 7,000 lbs (3,175kg) 7,000 lbs (3,175kg)
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Appendix B 
CDM Smith ISS Pilot Study Daily Reports and 
Photolog 
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Picture Date: Saturday 08/28/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Debris found near asphalt and 
fence (contained large blocks of 
cement, bricks, and trash)  

 

Picture Date: Saturday 08/28/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Debris pile  

 

Picture Date: Saturday 08/28/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Land clearing  

 

 
Picture Date: Saturday 08/28/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Land clearing 
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Picture Date: Saturday 08/28/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Land clearing with installation of 
straw waddles   

 

Picture Date: Friday 09/10/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Temporary fence prior to be 
connected to original fence 
(middle of apple tree) 

 

 
Picture Date: Friday 09/10/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 

Removal of fencing along River 
Road 
 
 
 
 

 

Picture Date: Thursday 09/16/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Laying down liner in 
preparation of gravel and rock 
delivery for rock ballast and 
working pad 
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Picture Date: Thursday 09/16/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Placement of rock ballast  

 

Picture Date: Friday 09/17/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Gravel and rock delivery 

 

 
Picture Date: Thursday 09/16/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Delivery of 2 water tanks and 
water 

 

Picture Date: Friday 09/17/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Surveyed locations for 5 
columns (includes 5 column 
bundle and offsets for each 
column) 
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Picture Date: Friday 09/17/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup ISS Pilot Study   

Project Description:  
 
 
 
 
 

Surveyed locations for 5 
columns (includes 5 column 
bundle, 2 column bundle, and 
offsets for each column) 

 

 

 
Picture Date: Friday 09/17/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

New post for new gate on eastern 
side of River Road entrance 

 

 

Picture Date: Thursday 09/17/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup ISS Pilot Study   

Project Description:  
 
 
 
 
 

New post for new gate on 
western side of River Road 
entrance 

 

 

Picture Date: Friday 09/17/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Equipment on site 
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Picture Date: Friday 09/17/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup ISS Pilot Study   

Project Description:  
 
 
 
 
 

Placement of rock ballast and 
rock/gravel pad 

 

 

Picture Date: Monday 09/20/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Unloading equipment 

 

Picture Date: Monday 09/20/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup ISS Pilot Study   

Project Description:  
 
 
 
 
 

ISS Drill Rig arrived on site  

 

 
Picture Date: Monday 09/20/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Setting up the drill rig 



Page 6 of 17 
  

 

 

Picture Date: Wednesday 09/22/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup ISS Pilot Study   

Project Description:  
 
 
 
 
 

Working on the connections 
on the drill rig 

 

 

Picture Date: Wednesday 09/22/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Unloading a pump off the trailer 

 

Picture Date: Wednesday 09/22/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup ISS Pilot Study   

Project Description:  
 
 
 
 
 

Truck delivery with 3 pumps  

 

Picture Date: Wednesday 09/22/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Truck delivery with additional 
equipment and mixing materials 
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Picture Date: Wednesday 09/22/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

Placement of equipment and 
materials at the end of the 
day 

 

 

 
Picture Date: Thursday 09/23/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Prepping for ISS-1 

 

 

Picture Date: Thursday 09/23/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

Drill head and port  

 

 
Picture Date: Thursday 09/23/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Mixing Ferrous Sulfate 
Heptahydrate into the cement truck 
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Picture Date: Thursday 09/23/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

Mixing ISS-1  

 

 
Picture Date: Thursday 09/23/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Mounting the sampling box onto the 
rig 

 

 

Picture Date: Thursday 09/23/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

Final spoils for ISS-1  

 

 
Picture Date: Thursday 09/23/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Mixing ISS-2 
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Picture Date: Thursday 09/23/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

Spoils pile following ISS-2  

 

 
Picture Date: Thursday 09/23/2021 
Picture Taken By: Matt Schultz 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Pallet of Ferrous Sulfate 
Heptahydrate 

 

 

Picture Date: Thursday 10/29/2009  

Picture Taken By: Matt Schultz  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

Concrete pump, Concrete 
truck, and grout line set up 

 

 

 
Picture Date: Thursday 09/23/2021 
Picture Taken By: Matt Schultz 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Mixing bentonite mixture  
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Picture Date: Thursday 09/23/2021  

Picture Taken By: Matt Schultz  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

Recovering ISS-2 Sample depth 
20-23 ft bgs. 

 

 

 

Picture Date: Thursday 09/23/2021 
Picture Taken By: Matt Schultz 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

ISS-2 Sample depth 20-23 ft bgs 
3/8” Sieve retained material (gravel, 
cobbles, and twigs) 

 

 

Picture Date: Thursday 09/23/2021  

Picture Taken By: Matt Schultz  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

ISS-2 Sample depth 20-23 ft 
bgs. 

 

 

 
Picture Date: Thursday 09/23/2021 
Picture Taken By: Matt Schultz 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

ISS-2 Sample depth 10-13 ft bgs. 
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Picture Date: Thursday 09/23/2021  

Picture Taken By: Matt Schultz  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

Sieving ISS-2 Sample depth 10-
13 ft bgs. 

 

 

 
Picture Date: Thursday 09/23/2021 
Picture Taken By: Matt Schultz 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

ISS-2 Sample depth 0-3 ft bgs 
following the 3/8” sieve with water 
on top. 

 

 

Picture Date: Thursday 09/23/2021  

Picture Taken By: Matt Schultz  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup ISS Pilot Study   

Project Description:  
 
 
 
 
 

ISS-2 Sample depth 0-3 ft bgs.  

 

 
Picture Date: Friday 09/24/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

ISS-3 Sample depth 23-27 ft bgs. 
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Picture Date: Friday 09/24/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

ISS-3 Sample depth 23-27 ft bgs 
3/8” Sieve retained material 
(gravel, cobbles, and twigs) 

 

 

 
Picture Date: Friday 09/24/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

ISS-3 Sample depth 13-17 ft bgs 
3/8” Sieve retained material (gravel, 
wood, roots) 

 

 

Picture Date: Friday 09/24/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

ISS-3 Sample depth 13-17 ft 
bgs 

 

 

 
Picture Date: Friday 09/24/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

ISS-3 Sample depth 3-7 ft bgs. 
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Picture Date: Friday 09/24/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

ISS-3 Sample depth 3-7 ft 
bgs 3/8” Sieve retained 
material (gravel, cobbles, 
roots) 

 

 

 
Picture Date: Friday 09/24/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

ISS-5 Sample depth 27-30 ft bgs. 

 

 

Picture Date: Friday 09/24/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

ISS-5 Sample depth 27-30 ft 
bgs 

 

 

 
Picture Date: Friday 09/24/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

ISS-5 Sample depth 27-30 ft bgs 
3/8” Sieve retained material (gravel, 
cobbles, wood, twigs) 
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Picture Date: Friday 09/24/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

ISS-5 Sample depth 17-20 ft 
bgs. 

 

 

 
Picture Date: Friday 09/24/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

ISS-5 Sample depth 7-10 ft bgs. 

 

Picture Date: Friday 09/24/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

ISS-5 Sample depth 17-20 
ft bgs 3/8” Sieve retained 
material (gravel, cobbles, 
twigs) 

 

 

 
Picture Date: Friday 09/24/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

ISS-5 Sample depth 7-10 ft bgs 3/8” 
Sieve retained material (gravel, 
cobbles, wood) 
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Picture Date: Monday 09/27/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

Breaking down Drill rig  

 

Picture Date: Monday 09/27/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Status of site following field work 

 

 

Picture Date: Monday 09/27/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

Removing pipe from drill rig 
for transport 

 

 

Picture Date: Monday 09/27/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Drill rig staged for transport 
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Picture Date: Monday 09/27/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

Equipment remaining on site  

 

Picture Date: Monday 09/27/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Equipment remaining on site 

 

Picture Date: Monday 09/27/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

Equipment remaining on site  

 

 
Picture Date: Monday 09/27/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Drill rig staged for transport 
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Picture Date: Wednesday 09/29/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

Equipment remaining on site 
– Drill rig 

 

 

Picture Date: Wednesday 09/29/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Equipment remaining on site – 
temporary fencing 

 

Picture Date: Wednesday 09/29/2021  

Picture Taken By: Haley Provinsal  

Picture Location: Puyallup, Washington  

Project Name: USG Puyallup Site   

Project Description:  
 
 
 
 
 

Equipment remaining on site - 
forklift 

 

 

Picture Date: Friday 10/01/2021 
Picture Taken By: Haley Provinsal 
Picture Location: Puyallup, Washington 
Project Name: USG Puyallup ISS Pilot Study  
Project Description:  
 
 
 
 
 

Status of parking lot after 
demobilization 

 



 

  

Appendix C 
Contractor Daily Reports 

 



Job Number: 16211028

Column Diameter: 3.0 FT Date: 09/23/21 Notes: 

Column Length: 34.3 FT Start Time: 12:32 PM

Total Grout Volume: 6.5 CY End Time: 1:41 PM

Grout Injection Rate: 7.5 CFM Total Time: 1:09:12

Wet Soil Mixing Log

Puyallup ISS Pilot Program 

Column ISS-1

*550 PPM Mix Column. 

*Truck pumped out of grout 23 min into install. 

*SMX tool stuck duiring removal. 

*Swapped TK pumps between holes. 
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Job Number: 16211028

Column Diameter: 3.0 FT Date: 09/23/21 Notes: 

Column Length: 35 FT Start Time: 3:54 PM

Total Grout Volume: 6.4 CY End Time: 4:19 PM

Grout Injection Rate: 7.5 CFM Total Time: 0:25:21

Wet Soil Mixing Log

Puyallup ISS Pilot Program 

Column ISS-2

*550 PPM Mix Column. (CDMS Sampled)  

*Truck pumped out of grout 23 min into install. 
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Job Number: 16211028

Column Diameter: 3.0 FT Date: 09/24/21 Notes: 

Column Length: 35 FT Start Time: 10:00 AM

Total Grout Volume: 6.5 CY End Time: 10:37 AM

Grout Injection Rate: 7.5 CFM Total Time: 0:36:56

Wet Soil Mixing Log

Puyallup ISS Pilot Program 

Column ISS-3

*550 PPM Mix Column. (CDMS Sampled)  

*Slow penetration due to adjacent columns ISS-1 

and ISS-2 installed 9/23/21.

*Truck pumped out by 23 min. 4X additional mixing 

passes w/o grout.  
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Job Number: 16211028

Column Diameter: 3.0 FT Date: 09/24/21 Notes: 

Column Length: 31.9 FT Start Time: 11:42 AM

Total Grout Volume: 6.5 CY End Time: 12:05 PM

Grout Injection Rate: 7.5 CFM Total Time: 0:23:25

Wet Soil Mixing Log

Puyallup ISS Pilot Program 

Column ISS-4

*850 PPM Mix Column.  

*Refusal at 31.9 ft. 

*Truck pumped out of grout. Mixed slow w/o 

adding grout on the withdrawal. 
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Job Number: 16211028

Column Diameter: 3.0 FT Date: 09/24/21 Notes: 

Column Length: 32.8 FT Start Time: 1:06 PM

Total Grout Volume: 6.0 CY End Time: 1:27 PM

Grout Injection Rate: 7.5 CFM Total Time: 0:21:44

Wet Soil Mixing Log

Puyallup ISS Pilot Program 

Column ISS-5

*850 PPM Mix Column. (Sampled by CDMS) 

*Refusal at 32.8 ft. 

*Column was mixed w/o adding grout 5X after 

initial mixing pass before sampling. 

0

5

10

15

20

250.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

0 5 10 15 20 25

F
e

e
d

 R
a

te
 (

F
T

/M
IN

) 

D
e

p
th

 (
F

T
) 

Time (min) Depth Feed Rate

0

20

40

60

80

100

120

140

160

1800

10

20

30

40

50

60

0 5 10 15 20 25

G
ro

u
t 

 V
o

lu
m

e
 (

C
F

) 

R
P

M

Time (min) RPM Grout Volume

0

5

10

15

20

25

30

35

0 200 400 600 800 1000

D
e

p
th

 (
F

T
)

BRN

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

0 10 20 30 40 50

D
e

p
th

 (
F

T
)

Drilling Index



 

  

Appendix D 
CDM Smith SDL Standard Operating Procedures 

 

 



 

Synthetic Precipitation Leaching Procedure and Semi-

Dynamic Leaching Procedure on Amended Soils 

Laboratory-Specific SOP: DTL 

1-10 

Revision: 1 

Date: November 28, 2017 

Prepared: Todd Burgesser  Technical Review: Roger Olsen  

Lab Manager: Todd Burgesser  Editorial Review: Traci Mordell      

Laboratory 

Name: 

CDM Smith Denver Treatability 

Laboratory (DTL)   

  

      
 

1.0 Overview and Application 
This technical standard operating procedure (SOP) describes the laboratory procedures that will be followed to prepare and 

leach composite soil and stabilized and solidified soils for leaching by the synthetic precipitation leaching procedure (SPLP) by 

modified EPA SW-846 1312 and the semi-dynamic leaching procedure (SDL) by modified EPA 1315 and ASTM 1308. All 

procedures will be performed in the CDM Smith Denver Treatability Laboratory (DTL). The SPLP and SDL procedures have the 

options of using extraction fluid #1 at a pH of 4.2 (site location east of the Mississippi River), extraction fluid #2 at a pH of 5.0 

(site location east of the Mississippi River), site groundwater, or synthetic water formulated to replicate a specific process 

water. The SPLP procedure will be modified to use a 2:1 liquid to solid ratio. The SDL procedure will be modified to incorporate 

nine sampling intervals at times contained in both ASTM 1308 and EPA 1315. These sampling intervals will be 2 hours, 24 

hours, 48 hours, 72 hours, 7 days, 14 days, 21 days, 28 days, and 42 days. The solidified cylinders or stabilized soils will be 

leached using the selected SPLP water (discussed above). The liquid to surface area ratio will be maintained at approximately 

10:1 milliliter per square centimeters. All leaching procedures will be performed in the CDM Smith DTL.  

 

2.0 Associated Procedures 
� SOP 1-2 Sample Custody 

� SOP 4-1 Logbook Documentation 

 

3.0 General Responsibilities 
Laboratory Manager – The laboratory manager is responsible for ensuring that laboratory personnel are trained in the use of 

this procedure, the required equipment, and health and safety procedures and that soil samples are prepared in accordance 

with this procedure and any other SOPs pertaining to laboratory procedures. The laboratory manager must also ensure that the 

quantity and type of quality assurance samples collected meet the requirements of the work plans. 

 

4.0 Project Planning 
This section provides a list of general equipment used for sample preparation operations and health and safety considerations. 
 

4.1 General Equipment 
� Site-specific plans (e.g., sampling, work, health and safety) � Plastic zip-top bags 

� Laboratory logbook � Personal protective clothing and equipment 

� Indelible black ink pens and markers 

� Appropriate sample containers 

� Stainless steel and/or Teflon®-lined spatulas and 

pans and knives, trays, bowls, trowels, or spoons 

� Labels and appropriate forms/documentation for sample 

shipment 

� Decontamination supplies 

� Nitrile or appropriate gloves � Sample chain-of-custody forms 

� Sample containers 

� Ice/Refrigerators 

� Plastic cylinders with endcaps (2- x 6-inch) 

� Disposal spatulas, spoons, and other miscellaneous equipment. 

� Twelve-inch 2-millimeter stainless steel sieve 

� Extraction fluid  

� Peristaltic pump 

� Laboratory grade oven capable of 160°C +/- 2°C 

� Riffle splitter with catch pans (1/2- or 3/4-inch) 

� Stainless steel bowls 

� Rotary tumbler 

� Analytical balance (0.01 gram [g] accuracy) 

� Polytetrafluoroethylene (PTFE) bottles – 500 to 

1000 milliliters (mL) 
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� pH meter with pH electrode and oxidation reduction potential 

(ORP) electrode 

 

� Borosilicate glass beakers (various sizes) 

� Silicon tubing 

� Conductivity meter 

 

5.0 Modified SPLP Procedure 
After preparation of the soils samples, the following steps should be taken to leach the desired materials by SPLP: 

 

1. Label the appropriate-sized PTFE bottles with the relevant sample identifications of samples to be leached. 

2. Transfer the appropriate mass of the soil to the tared PTFE bottles and weigh to the nearest 0.1 g. Record the mass. 

3. Quantitatively add the selected extraction fluid to each bottle (general ratio is 1:2, g/mL). Record the exact volume added.  

4. Securely cap each bottle and invert the bottle to mix the soil and extraction fluid. 

5. Uncap the bottles and measure the solution pH, ORP, and conductivity and record the measurements. 

6. Cap the bottles and secure the cap with electrical tape. 

7. Place each bottle in the rotary tumbler drum and pack the drum with bubble wrap to secure the bottles. Place the lid on the 

drum. 

8. Rotate the bottles for 24 hours at 30 revolutions per minute. 

9. After the 24 hours tumbling time, remove the sample bottles from the tumbler and allow them to sit for 30 minutes to settle 

the solids. 

10. Remove the caps from the bottles and measure the pH, ORP, and conductivity and record the measurements. 

11. Decant the solution into a labeled preserved sample bottle for analysis of total mercury. 

12. Submit the samples to the contracted laboratory for total mercury analysis. 

 

6.0 Modified SDL Procedure 
The SDL procedure can be performed on either solidified solid materials (a monolith generally molded in a 2- x 6-inch cylinder) 

or on loose chemically stabilized soil (compacted granular material).  

 

1. Label the selected leaching vessels (hermetic glass jar with lid and a rubber gasket, preventing contact with the leaching 

fluid or PTFE bottles). 

2. For loose chemically stabilized material, compact the soil in a mold that matches the inside diameter of the leaching vessel. 

This vessel should have an opening that is equivalent or slightly larger than the bottom of the vessel (1-liter [L] beaker). 

Granular samples are compacted into the sample holder using a variation on the modified Proctor compaction (see Ref. 5) 

to include the use of 6-centimeter (cm) high-test molds. Shorter or taller molds (or packing depths) may be used as long as 

the compaction effort of 56,000 ft-lbf/ft3is achievable. The number of packing layers should be five layers. Compaction can 

be performed in the leaching vessel if the vessel is sturdy enough to withstand the compaction efforts.  

3. For solidified monolith samples, measure the mass and dimensions of each unmolded cylinder. Each 2- x 3-inch cylinder 

should have an approximate surface area of 200 square centimeters. Record the measurements and calculate the surface 

area. For compacted granular materials, measure the surface area of the surface that will be in the direction of mass 

transfer (directly in contact with the leaching fluid).  

4. For monolith molded samples, suspend each cylinder (mold removed) in the leaching vessel by constructing a sling out of 

Teflon disks (top and bottom) and Teflon string. Place the cylinder between the disks and secure with the Teflon string. 

Attach the Teflon string to the outside of the vessel with packaging tape. The Teflon disks are designed in a way to contact 

the cylinder or core minimally at the very edges of the top and bottom of the cylinder. Suspend the cylinder at a minimum of 

1 cm from the bottom and walls of the leaching vessel (glass jar). The Teflon string should not come into contact with the 

cylinder. 

5. For compacted granular materials, place the molded compacted material directly in the bottom of the vessel. 

6. Quantitatively transfer the appropriate volume of extraction fluid to the vessels. The volume of extraction fluid will equal 

the surface area of the cylinder times 10. 
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7. At the specified sampling intervals (2 hours, 24 hours, 48 hours, 72 hours, 7 days, 14 days, 21 days, 28 days, and 42 days), 

open the leaching vessel and transfer the leachate to a 2-L glass beaker with a peristaltic pump and clean silicon tubing. 

Every attempt should be made not to touch or disturb the cylinder.  

8. Measure the pH, ORP, and conductivity of the leachate contained in the 2-L beakers and record the measurements. 

9. Transfer the leachate to the appropriate preserved sample bottles and submit to the contracted laboratory for analysis.   

10. Repeat steps 4 through 7 for each sampling interval. 

 

7.0 Equipment Cleaning Procedures 
To ensure that samples are not contaminated by equipment or containers, it is necessary to follow certain procedures for 

cleaning or decontaminating equipment. All equipment in direct contact with the sample must be cleaned between each sample. 

Decontamination procedures for this equipment are discussed below: 

 

1. Rinse all surfaces of the glassware with deionized or distilled water. 

2. Using a spray bottle, apply a layer of phosphate-free detergent to all surfaces. 

3. Vigorously scrub all surfaces of glassware. 

4. Rinse all surfaces again with deionized or distilled water until all detergent has been removed. Perform in triplicate. 

5. Place the equipment in the drying rack. To accelerate drying, the equipment can be place in the oven at 60°C until dry. 

 

8.0 Quality Control 
Two types of quality control samples (laboratory duplicates and equipment blanks) will be prepared as described below:  

 

8.1 Laboratory Duplicates 
When adequate sample volumes are available, a laboratory duplicate sample will be prepared following the preparation of the 

original sample at a rate of 1 per 20 samples. The laboratory duplicate sample will be treated in the same manner as the original 

sample. The relative percent difference (RPD) between the original and the laboratory duplicate will be calculated as 

described below. Corrective action for the initial calibration is to investigate the outlying level and reanalyze that level. If the 

problem is not corrected, it may be necessary to remake the standard or correct the problem with the instrument and reanalyze 

all levels. 

 

RPD = (D1-D2)/([D1+D2]/2)x100 

Where: RPD = relative percent difference 

D1 = first sample value 

D2 = second sample value (laboratory duplicate) 

 

8.2 Equipment Blanks 
Equipment blanks are collected after equipment decontamination. Place a suitable-sized aliquot (50 g) of sand into a drying pan 

and follow the procedure outlined in Sections 5 and 6. Equipment blank samples are prepared at a rate of 1 per 20 samples.  

 

9.0 Documentation 
Bound laboratory logbooks shall be used for the maintenance of laboratory records. All aspects of sample preparation and 

visual observations shall be documented in the laboratory logbooks. The soil drying and splitting logs, documenting the 

sequence and results for each day’s activities, shall be filled out during preparation of all samples. All entries in laboratory 

logbooks should be legibly recorded and contain accurate and inclusive documentation of an individual’s activities. Corrections 

to logbook and run log entries will be accomplished by a single cross out with the date and initials of the person making the 

entry. Correction fluid or correction tape is not permitted. Logbooks will be maintained in accordance with SOP DTL 4-1. 

 













































































 

  

Appendix E 
Groundwater Analytical Lab Results 

 

 



OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
14648 NE 95th Street, Redmond, WA  98052  (425) 883-3881 
 
 
 
 
September 28, 2021 
 
 
 
 
Pam Morrill 
CDM Smith, Inc. 
14432 SE Eastgate Way, Suite 100 
Bellevue, WA  98007-6493 
 
 
Re: Analytical Data for Project 261175 
 Laboratory Reference No. 2109-173 
 
 
Dear Pam: 
 
Enclosed are the analytical results and associated quality control data for samples submitted on September 17, 2021. 
 
The standard policy of OnSite Environmental, Inc. is to store your samples for 30 days from the date of receipt.  If you 
require longer storage, please contact the laboratory. 
 
We appreciate the opportunity to be of service to you on this project.  If you have any questions concerning the data, 
or need additional information, please feel free to call me. 
 
Sincerely, 

 
 
David Baumeister 
Project Manager 
 
 
 
Enclosures 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: September 28, 2021  
Samples Submitted: September 17, 2021  
Laboratory Reference: 2109-173  
Project: 261175  
 

 
Case Narrative 

 
Samples were collected on September 17, 2021 and received by the laboratory on September 17, 2021.  They were 
maintained at the laboratory at a temperature of 2oC to 6oC.    
 
Please note that any and all soil sample results are reported on a dry-weight basis, unless otherwise noted below. 
 
General QA/QC issues associated with the analytical data enclosed in this laboratory report will be indicated with a 
reference to a comment or explanation on the Data Qualifier page.  More complex and involved QA/QC issues will be 
discussed in detail below. 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: September 28, 2021  
Samples Submitted: September 17, 2021  
Laboratory Reference: 2109-173  
Project: 261175  
 

TOTAL ARSENIC 
EPA 200.8 

 

Matrix: Water       

Units: ug/L (ppb)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: P3-1           

Laboratory ID: 09-173-01           

Arsenic 6800 330 EPA 200.8 9-24-21 9-24-21   

        

        

Client ID: P3-2      

Laboratory ID: 09-173-02           

Arsenic 430 83 EPA 200.8 9-24-21 9-24-21   

        

        

Client ID: MW-1      

Laboratory ID: 09-173-03           

Arsenic ND 3.3 EPA 200.8 9-24-21 9-24-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: September 28, 2021  
Samples Submitted: September 17, 2021  
Laboratory Reference: 2109-173  
Project: 261175  
 

TOTAL ARSENIC 
EPA 200.8 

QUALITY CONTROL 
 

Matrix: Water       

Units: ug/L (ppb)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK             

Laboratory ID: MB0924WM1           

Arsenic ND 3.3 EPA 200.8 9-24-21 9-24-21   
 
 

  

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             

Laboratory ID: 09-156-12                     

    ORIG DUP                     

Arsenic ND ND   NA NA   NA NA NA 20   

              

MATRIX SPIKES             

Laboratory ID: 09-156-12                     

    MS MSD   MS MSD   MS MSD         

Arsenic 123 114   111 111 ND 111 103 75-125 7 20   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: September 28, 2021  
Samples Submitted: September 17, 2021  
Laboratory Reference: 2109-173  
Project: 261175  
 

DISSOLVED ARSENIC 
EPA 200.8 

 

Matrix: Water       

Units: ug/L (ppb)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: P3-1           

Laboratory ID: 09-173-01           

Arsenic 7000 150 EPA 200.8   9-20-21   

        

        

Client ID: P3-2      

Laboratory ID: 09-173-02           

Arsenic 390 38 EPA 200.8   9-20-21   

        

        

Client ID: MW-1      

Laboratory ID: 09-173-03           

Arsenic ND 3.0 EPA 200.8   9-20-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: September 28, 2021  
Samples Submitted: September 17, 2021  
Laboratory Reference: 2109-173  
Project: 261175  
 

DISSOLVED ARSENIC 
EPA 200.8 

QUALITY CONTROL 
 

Matrix: Water       

Units: ug/L (ppb)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK             

Laboratory ID: MB0915F1           

Arsenic ND 3.0 EPA 200.8 9-15-21 9-20-21   
 
 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             

Laboratory ID: 09-131-01                     

    ORIG DUP                     

Arsenic ND ND   NA NA   NA NA NA 20   

              

MATRIX SPIKES             

Laboratory ID: 09-131-01                     

    MS MSD   MS MSD   MS MSD         

Arsenic 79.6 77.0   80.0 80.0 ND 100 96 75-125 3 20   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: September 28, 2021  
Samples Submitted: September 17, 2021  
Laboratory Reference: 2109-173  
Project: 261175  
 
 

TOTAL ALKALINITY 
SM 2320B 

 
Matrix: Water       
Units: mg CaCO3/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: P3-1      
Laboratory ID: 09-173-01           

Total Alkalinity 160 2.0 SM 2320B 9-21-21 9-21-21   
        
        
Client ID: P3-2      
Laboratory ID: 09-173-02           

Total Alkalinity 82 2.0 SM 2320B 9-21-21 9-21-21   
        
        
Client ID: MW-1      
Laboratory ID: 09-173-03           

Total Alkalinity 86 2.0 SM 2320B 9-21-21 9-21-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: September 28, 2021  
Samples Submitted: September 17, 2021  
Laboratory Reference: 2109-173  
Project: 261175  
 
 

TOTAL ALKALINITY 
SM 2320B 

QUALITY CONTROL 
 
Matrix: Water       
Units: mg CaCO3/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       
Laboratory ID: MB0921W1           

Total Alkalinity ND 2.0 SM 2320B 9-21-21 9-21-21   
  
 
       Source Percent Recovery  RPD  
Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             
Laboratory ID: 09-173-01                     
    ORIG DUP                     
Total Alkalinity 156 156   NA NA NA NA 0 10   
              
SPIKE BLANK             
Laboratory ID: SB0921W1                     
    SB   SB   SB         
Total Alkalinity 94.0   100 NA 94 89-110 NA NA   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: September 28, 2021  
Samples Submitted: September 17, 2021  
Laboratory Reference: 2109-173  
Project: 261175  
 
 

CARBONATE/BICARBONATE 
SM 2320B 

 
Matrix: Water       
Units: mg CaCO3/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: P3-1      
Laboratory ID: 09-173-01           

Carbonate Alkalinity ND 2.0 SM 2320B 9-21-21 9-21-21  
Bicarbonate Concentration 160 2.0 SM 2320B 9-21-21 9-21-21   
        
        
Client ID: P3-2      
Laboratory ID: 09-173-02           

Carbonate Alkalinity ND 2.0 SM 2320B 9-21-21 9-21-21  
Bicarbonate Concentration 82 2.0 SM 2320B 9-21-21 9-21-21   
        
        
Client ID: MW-1      
Laboratory ID: 09-173-03           

Carbonate Alkalinity ND 2.0 SM 2320B 9-21-21 9-21-21  
Bicarbonate Concentration 86 2.0 SM 2320B 9-21-21 9-21-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: September 28, 2021  
Samples Submitted: September 17, 2021  
Laboratory Reference: 2109-173  
Project: 261175  
 
 

CARBONATE/BICARBONATE 
SM 2320B 

QUALITY CONTROL 
 
Matrix: Water       
Units: mg CaCO3/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       
Laboratory ID: MB0921W1           

Carbonate Alkalinity ND 2.0 SM 2320B 9-21-21 9-21-21  
Bicarbonate Concentration ND 2.0 SM 2320B 9-21-21 9-21-21   
  
 
       Source Percent Recovery  RPD  
Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             
Laboratory ID: 09-173-01                     
    ORIG DUP                     
Total Alkalinity 156 156   NA NA NA NA 0 10   
              
SPIKE BLANK             
Laboratory ID: SB0921W1                     
    SB   SB   SB         
Total Alkalinity 94.0   100 NA 94 89-110 NA NA   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: September 28, 2021  
Samples Submitted: September 17, 2021  
Laboratory Reference: 2109-173  
Project: 261175  
 

TOTAL SUSPENDED SOLIDS 
SM 2540D 

 
Matrix: Water       
Units: mg/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: P3-1      
Laboratory ID: 09-173-01           

Total Suspended Solids 7.0 4.0 SM 2540D 9-20-21 9-21-21   
        
        
Client ID: P3-2      
Laboratory ID: 09-173-02           

Total Suspended Solids ND 4.0 SM 2540D 9-20-21 9-21-21   
        
        
Client ID: MW-1      
Laboratory ID: 09-173-03           

Total Suspended Solids ND 4.0 SM 2540D 9-20-21 9-21-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: September 28, 2021  
Samples Submitted: September 17, 2021  
Laboratory Reference: 2109-173  
Project: 261175  
 

TOTAL SUSPENDED SOLIDS 
SM 2540D 

QUALITY CONTROL 
 
Matrix: Water       
Units: mg/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       
Laboratory ID: MB0920W1           

Total Suspended Solids ND 4.0 SM 2540D 9-20-21 9-21-21   
  
 
       Source Percent Recovery  RPD  
Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             
Laboratory ID: 09-134-01                     
    ORIG DUP                     
Total Suspended Solids ND ND   NA NA NA NA NA 26   
              
SPIKE BLANK             
Laboratory ID: SB0920W1                     
    SB   SB   SB         
Total Suspended Solids 73.0   100 NA 73 67-118 NA NA   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: September 28, 2021  
Samples Submitted: September 17, 2021  
Laboratory Reference: 2109-173  
Project: 261175  
 

TOTAL DISSOLVED SOLIDS 
SM 2540C 

 
Matrix: Water       
Units: mg/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: P3-1      
Laboratory ID: 09-173-01           

Total Dissolved Solids 250 13 SM 2540C 9-21-21 9-22-21   
        
        
Client ID: P3-2      
Laboratory ID: 09-173-02           

Total Dissolved Solids 170 13 SM 2540C 9-21-21 9-22-21   
        
        
Client ID: MW-1      
Laboratory ID: 09-173-03           

Total Dissolved Solids 170 13 SM 2540C 9-21-21 9-22-21   
 



14 

OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: September 28, 2021  
Samples Submitted: September 17, 2021  
Laboratory Reference: 2109-173  
Project: 261175  
 

TOTAL DISSOLVED SOLIDS 
SM 2540C 

QUALITY CONTROL 
 
Matrix: Water       
Units: mg/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       
Laboratory ID: MB0921W1           

Total Dissolved Solids ND 13 SM 2540C 9-21-21 9-22-21   
  
 
       Source Percent Recovery  RPD  
Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             
Laboratory ID: 09-150-01                     
    ORIG DUP                     
Total Dissolved Solids 1980 1950   NA NA NA NA 2 29   
              
SPIKE BLANK             
Laboratory ID: SB0921W1                     
    SB   SB   SB         
Total Dissolved Solids 444   500 NA 89 84-110 NA NA   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
Data Qualifiers and Abbreviations 

 
A - Due to a high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery data. 
 
B - The analyte indicated was also found in the blank sample. 

 
C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are 

within five times the quantitation limit. 
 
E - The value reported exceeds the quantitation range and is an estimate. 
 
F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds. 
 
H - The analyte indicated is a common laboratory solvent and may have been introduced during sample 

preparation, and be impacting the sample result. 
 
I - Compound recovery is outside of the control limits. 
 
J - The value reported was below the practical quantitation limit.  The value is an estimate. 
 
K - Sample duplicate RPD is outside control limits due to sample inhomogeneity.  The sample was 
      re-extracted and re-analyzed with similar results. 
 
L - The RPD is outside of the control limits. 
 
M - Hydrocarbons in the gasoline range are impacting the diesel range result. 
 
M1 - Hydrocarbons in the gasoline range (toluene-naphthalene) are present in the sample. 
 
N - Hydrocarbons in the lube oil range are impacting the diesel range result. 
 
N1 - Hydrocarbons in diesel range are impacting lube oil range results. 
 
O - Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result. 
 
P - The RPD of the detected concentrations between the two columns is greater than 40. 
 
Q - Surrogate recovery is outside of the control limits. 
 
S - Surrogate recovery data is not available due to the necessary dilution of the sample. 
 
T - The sample chromatogram is not similar to a typical ____________. 
 
U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 
U1 - The practical quantitation limit is elevated due to interferences present in the sample. 
 
V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects. 
 
W - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects. 
 
X - Sample extract treated with a mercury cleanup procedure. 
 
X1- Sample extract treated with a sulfuric acid/silica gel cleanup procedure. 
 
Y - The calibration verification for this analyte exceeded the 20% drift specified in methods 8260 & 8270, and 

therefore the reported result should be considered an estimate.  The overall performance of the calibration 
verification standard met the acceptance criteria of the method. 

 
Y1 - Negative effects of the matrix from this sample on the instrument caused values for this analyte in the bracketing 

continuing calibration verification standard (CCVs) to be outside of 20% acceptance criteria. Because of this, 
quantitation limits and sample concentrations should be considered estimates. 

 
Z - 
 
ND - Not Detected at PQL 
PQL - Practical Quantitation Limit 
RPD - Relative Percent Difference 
 
 





OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
14648 NE 95th Street, Redmond, WA  98052  (425) 883-3881 
 
 
 
 
December 13, 2021 
 
 
 
 
Pam Morrill 
CDM Smith, Inc. 
14432 SE Eastgate Way, Suite 100 
Bellevue, WA  98007-6493 
 
 
Re: Analytical Data for Project USG Puyallup 
 Laboratory Reference No. 2112-028 
 
 
Dear Pam: 
 
Enclosed are the analytical results and associated quality control data for samples submitted on December 2, 2021. 
 
The standard policy of OnSite Environmental, Inc. is to store your samples for 30 days from the date of receipt.  If you 
require longer storage, please contact the laboratory. 
 
We appreciate the opportunity to be of service to you on this project.  If you have any questions concerning the data, 
or need additional information, please feel free to call me. 
 
Sincerely, 

 
 
David Baumeister 
Project Manager 
 
 
 
Enclosures 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 13, 2021  
Samples Submitted: December 2, 2021  
Laboratory Reference: 2112-028  
Project: USG Puyallup  
 

 
Case Narrative 

 
Samples were collected on December 2, 2021 and received by the laboratory on December 2, 2021.  They were 
maintained at the laboratory at a temperature of 2oC to 6oC.    
 
Please note that any and all soil sample results are reported on a dry-weight basis, unless otherwise noted below. 
 
General QA/QC issues associated with the analytical data enclosed in this laboratory report will be indicated with a 
reference to a comment or explanation on the Data Qualifier page.  More complex and involved QA/QC issues will be 
discussed in detail below. 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 13, 2021  
Samples Submitted: December 2, 2021  
Laboratory Reference: 2112-028  
Project: USG Puyallup  
 

TOTAL ARSENIC 
EPA 200.8 

 

Matrix: Water       

Units: ug/L (ppb)       
     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: P3-2-120221           

Laboratory ID: 12-028-01           

Arsenic 390 8.3 EPA 200.8 12-6-21 12-6-21   

        

        
Client ID: P3-1-120221      

Laboratory ID: 12-028-02           

Arsenic 9400 830 EPA 200.8 12-6-21 12-6-21   

        

        

Client ID: MW1-120221      

Laboratory ID: 12-028-03           

Arsenic ND 3.3 EPA 200.8 12-6-21 12-6-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 13, 2021  
Samples Submitted: December 2, 2021  
Laboratory Reference: 2112-028  
Project: USG Puyallup  
 

TOTAL ARSENIC 
EPA 200.8 

QUALITY CONTROL 
 

Matrix: Water       

Units: ug/L (ppb)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK             

Laboratory ID: MB1206WM1           

Arsenic ND 3.3 EPA 200.8 12-6-21 12-6-21   
 
 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             

Laboratory ID: 12-001-01                     

    ORIG DUP                     

Arsenic 13.4 13.2   NA NA   NA NA 2 20   

              
MATRIX SPIKES             

Laboratory ID: 12-001-01                     

    MS MSD   MS MSD   MS MSD         

Arsenic 131 143   111 111 13.4 106 117 75-125 9 20   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 13, 2021  
Samples Submitted: December 2, 2021  
Laboratory Reference: 2112-028  
Project: USG Puyallup  
 

DISSOLVED ARSENIC 
EPA 200.8 

 

Matrix: Water       

Units: ug/L (ppb)       
     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: P3-2-120221           

Laboratory ID: 12-028-01           

Arsenic 330 7.5 EPA 200.8   12-3-21   

        

        
Client ID: P3-1-120221      

Laboratory ID: 12-028-02           

Arsenic 9400 750 EPA 200.8   12-3-21   

        

        

Client ID: MW1-120221      

Laboratory ID: 12-028-03           

Arsenic ND 3.0 EPA 200.8   12-3-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 13, 2021  
Samples Submitted: December 2, 2021  
Laboratory Reference: 2112-028  
Project: USG Puyallup  
 

DISSOLVED ARSENIC 
EPA 200.8 

QUALITY CONTROL 
 

Matrix: Water       

Units: ug/L (ppb)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK             

Laboratory ID: MB1203D1           

Arsenic ND 3.0 EPA 200.8   12-3-21   
 
 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             

Laboratory ID: 12-028-03                     

    ORIG DUP                     

Arsenic ND ND   NA NA   NA NA NA 20   

              
MATRIX SPIKES             

Laboratory ID: 12-028-03                     

    MS MSD   MS MSD   MS MSD         

Arsenic 83.6 83.6   80.0 80.0 ND 105 105 75-125 0 20   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 13, 2021  
Samples Submitted: December 2, 2021  
Laboratory Reference: 2112-028  
Project: USG Puyallup  
 
 

TOTAL ALKALINITY 
SM 2320B 

 
Matrix: Water       
Units: mg CaCO3/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: P3-2-120221      
Laboratory ID: 12-028-01           

Total Alkalinity 96 2.0 SM 2320B 12-3-21 12-3-21   
        
        
Client ID: P3-1-120221      
Laboratory ID: 12-028-02           

Total Alkalinity 170 2.0 SM 2320B 12-3-21 12-3-21   
        
        
Client ID: MW1-120221      
Laboratory ID: 12-028-03           

Total Alkalinity 70 2.0 SM 2320B 12-3-21 12-3-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 13, 2021  
Samples Submitted: December 2, 2021  
Laboratory Reference: 2112-028  
Project: USG Puyallup  
 
 

TOTAL ALKALINITY 
SM 2320B 

QUALITY CONTROL 
 
Matrix: Water       
Units: mg CaCO3/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       
Laboratory ID: MB1203W1           

Total Alkalinity ND 2.0 SM 2320B 12-3-21 12-3-21   
 
 
       Source Percent Recovery  RPD  
Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             
Laboratory ID: 12-028-01                     
    ORIG DUP                     
Total Alkalinity 96.0 94.0   NA NA NA NA 2 10   
              
SPIKE BLANK             
Laboratory ID: SB1203W1                     
    SB   SB   SB         
Total Alkalinity 94.0   100 NA 94 89-110 NA NA   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 13, 2021  
Samples Submitted: December 2, 2021  
Laboratory Reference: 2112-028  
Project: USG Puyallup  
 
 

CARBONATE BICARBONATE 
SM 2320B 

 
Matrix: Water       
Units: mg CaCO3/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: P3-2-120221      
Laboratory ID: 12-028-01           

Carbonate Alkalinity ND 2.0 SM 2320B 12-3-21 12-3-21  
Bicarbonate Concentration 96 2.0 SM 2320B 12-3-21 12-3-21   
        
        
Client ID: P3-1-120221      
Laboratory ID: 12-028-02           

Carbonate Alkalinity ND 2.0 SM 2320B 12-3-21 12-3-21  
Bicarbonate Concentration 170 2.0 SM 2320B 12-3-21 12-3-21   
        
        
Client ID: MW1-120221      
Laboratory ID: 12-028-03           

Carbonate Alkalinity ND 2.0 SM 2320B 12-3-21 12-3-21  
Bicarbonate Concentration 70 2.0 SM 2320B 12-3-21 12-3-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 13, 2021  
Samples Submitted: December 2, 2021  
Laboratory Reference: 2112-028  
Project: USG Puyallup  
 
 

CARBONATE BICARBONATE 
SM 2320B 

QUALITY CONTROL 
 
Matrix: Water       
Units: mg CaCO3/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       
Laboratory ID: MB1203W1           

Carbonate Alkalinity ND 2.0 SM 2320B 12-3-21 12-3-21  
Bicarbonate Concentration ND 2.0 SM 2320B 12-3-21 12-3-21   
 
 
       Source Percent Recovery  RPD  
Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             
Laboratory ID: 12-028-01                     
    ORIG DUP                     
Total Alkalinity 96.0 94.0   NA NA NA NA 2 10   
              
SPIKE BLANK             
Laboratory ID: SB1203W1                     
    SB   SB   SB         
Total Alkalinity 94.0   100 NA 94 89-110 NA NA   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 13, 2021  
Samples Submitted: December 2, 2021  
Laboratory Reference: 2112-028  
Project: USG Puyallup  
 

TOTAL DISSOLVED SOLIDS 
SM 2540C 

 
Matrix: Water       
Units: mg/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: P3-2-120221      
Laboratory ID: 12-028-01           

Total Dissolved Solids 190 13 SM 2540C 12/03//21 12-6-21   

        
        
Client ID: P3-1-120221      
Laboratory ID: 12-028-02           

Total Dissolved Solids 300 13 SM 2540C 12/03//21 12-6-21   
        
        
Client ID: MW1-120221      
Laboratory ID: 12-028-03           

Total Dissolved Solids 160 13 SM 2540C 12/03//21 12-6-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 13, 2021  
Samples Submitted: December 2, 2021  
Laboratory Reference: 2112-028  
Project: USG Puyallup  
 

TOTAL DISSOLVED SOLIDS 
SM 2540C 

QUALITY CONTROL 
 
Matrix: Water       
Units: mg/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       
Laboratory ID: MB1203W1           

Total Dissolved Solids ND 13 SM 2540C 12/03//21 12-6-21   
 
 
       Source Percent Recovery  RPD  
Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             
Laboratory ID: 11-266-02                     
    ORIG DUP                     
Total Dissolved Solids 380 371   NA NA NA NA 2 29   
              
SPIKE BLANK             
Laboratory ID: SB1203W1                     
    SB   SB   SB         

Total Dissolved Solids 491   500 NA 98 84-110 NA NA   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 13, 2021  
Samples Submitted: December 2, 2021  
Laboratory Reference: 2112-028  
Project: USG Puyallup  
 

TOTAL SUSPENDED SOLIDS 
SM 2540D 

 
Matrix: Water       
Units: mg/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: P3-2-120221      
Laboratory ID: 12-028-01           

Total Suspended Solids ND 4.0 SM 2540D 12-6-21 12-7-21   

        
        
Client ID: P3-1-120221      
Laboratory ID: 12-028-02           

Total Suspended Solids ND 4.0 SM 2540D 12-6-21 12-7-21   
        
        
Client ID: MW1-120221      
Laboratory ID: 12-028-03           

Total Suspended Solids ND 4.0 SM 2540D 12-6-21 12-7-21   



14 

OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 13, 2021  
Samples Submitted: December 2, 2021  
Laboratory Reference: 2112-028  
Project: USG Puyallup  
 

TOTAL SUSPENDED SOLIDS 
SM 2540D 

QUALITY CONTROL 
 
Matrix: Water       
Units: mg/L       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       
Laboratory ID: MB1206W1           

Total Suspended Solids ND 4.0 SM 2540D 12-6-21 12-7-21   
 
 
       Source Percent Recovery  RPD  
Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             
Laboratory ID: 12-047-01                     
    ORIG DUP                     
Total Suspended Solids 10.0 11.0   NA NA NA NA 10 26   
              
SPIKE BLANK             
Laboratory ID: SB1206W1                     
    SB   SB   SB         
Total Suspended Solids 88.0   100 NA 88 67-118 NA NA   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
Data Qualifiers and Abbreviations 

 
A - Due to a high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery data. 
 
B - The analyte indicated was also found in the blank sample. 

 
C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are 

within five times the quantitation limit. 
 
E - The value reported exceeds the quantitation range and is an estimate. 
 
F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds. 
 
H - The analyte indicated is a common laboratory solvent and may have been introduced during sample 

preparation, and be impacting the sample result. 
 
I - Compound recovery is outside of the control limits. 
 
J - The value reported was below the practical quantitation limit.  The value is an estimate. 
 
K - Sample duplicate RPD is outside control limits due to sample inhomogeneity.  The sample was 
      re-extracted and re-analyzed with similar results. 
 
L - The RPD is outside of the control limits. 
 
M - Hydrocarbons in the gasoline range are impacting the diesel range result. 
 
M1 - Hydrocarbons in the gasoline range (toluene-naphthalene) are present in the sample. 
 
N - Hydrocarbons in the lube oil range are impacting the diesel range result. 
 
N1 - Hydrocarbons in diesel range are impacting lube oil range results. 
 
O - Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result. 
 
P - The RPD of the detected concentrations between the two columns is greater than 40. 
 
Q - Surrogate recovery is outside of the control limits. 
 
S - Surrogate recovery data is not available due to the necessary dilution of the sample. 
 
T - The sample chromatogram is not similar to a typical ____________. 
 
U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 
U1 - The practical quantitation limit is elevated due to interferences present in the sample. 
 
V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects. 
 
W - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects. 
 
X - Sample extract treated with a mercury cleanup procedure. 
 
X1- Sample extract treated with a sulfuric acid/silica gel cleanup procedure. 
 
Y - The calibration verification for this analyte exceeded the 20% drift specified in methods 8260 & 8270, and 

therefore the reported result should be considered an estimate.  The overall performance of the calibration 
verification standard met the acceptance criteria of the method. 

 
Y1 - Negative effects of the matrix from this sample on the instrument caused values for this analyte in the bracketing 

continuing calibration verification standard (CCVs) to be outside of 20% acceptance criteria. Because of this, 
quantitation limits and sample concentrations should be considered estimates. 

 
Z - 
 
ND - Not Detected at PQL 
 PQL - Practical Quantitation Limit 
 RPD - Relative Percent Difference 
 
 





 

  

Appendix F 
UCS Laboratory Results and Photolog 

 

 



Client: Test Performed by : AS

Project Name : Test Date : 9/30/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.29

Height (in) : Strain at Failure (%): 2.65

Height to Dia. Ratio : U. C. Strength (psi) : 19.7

Wet Density (pcf) : Shear Strength (psi): 9.9

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.28 0.00 0.00

2 0.000 0.2 3.28 0.00 0.06

5 0.002 0.6 3.28 0.05 0.19

8 0.004 0.9 3.28 0.11 0.26

11 0.007 3.2 3.28 0.17 0.97

14 0.009 6.0 3.28 0.23 1.83

17 0.011 9.9 3.28 0.29 3.03

20 0.014 15.1 3.28 0.35 4.61

23 0.016 18.3 3.28 0.41 5.58

26 0.019 18.7 3.28 0.48 5.69

29 0.021 20.2 3.28 0.54 6.15

32 0.023 20.6 3.28 0.59 6.29

38 0.028 30.8 3.28 0.73 9.38

44 0.034 38.8 3.28 0.86 11.83

50 0.038 44.7 3.28 0.97 13.63

56 0.043 49.6 3.28 1.10 15.13

62 0.048 52.0 3.28 1.23 15.86

68 0.053 54.8 3.28 1.35 16.71

74 0.058 56.3 3.28 1.49 17.16

80 0.063 58.3 3.28 1.62 17.77 Failure Sketch
86 0.069 59.3 3.28 1.75 18.07

92 0.074 60.4 3.28 1.88 18.42

98 0.079 61.0 3.28 2.01 18.61

104 0.084 61.5 3.28 2.15 18.76

110 0.089 62.8 3.28 2.27 19.13

116 0.094 63.5 3.28 2.40 19.35

122 0.099 64.0 3.28 2.54 19.51

128 0.104 64.7 3.28 2.65 19.72

134 0.109 64.6 3.28 2.79 19.71

140 0.114 63.9 3.28 2.92 19.48

146 0.119 63.9 3.28 3.05 19.48 Remarks: None.

152 0.124 63.2 3.28 3.18 19.27

158 0.129 64.0 3.28 3.30 19.51

164 0.135 63.1 3.28 3.44 19.22

       Geotechnical Engineering Laboratory

CDM Smith

Unconfined Compressive Strength (ASTM D1633)

USG

Puyallup Pilot Study

19921-261175

Puyallup, WA

50.5

354.5

3.28

2.04

Soil - CementISS-A1

70.0

C2

9/23/2021

7 days

3.91

1.91

105.3

0.0

5.0

10.0

15.0

20.0

25.0

0.0 1.0 2.0 3.0 4.0 5.0

C
o

m
p

re
s

s
iv

e
 S

tr
e

s
s
 (

p
s

i)

Axial Strain (%)



Client: Test Performed by : AS

Project Name : Test Date : 9/30/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.26

Height (in) : Strain at Failure (%): 2.50

Height to Dia. Ratio : U. C. Strength (psi) : 33.0

Wet Density (pcf) : Shear Strength (psi): 16.5

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.096 0.1 3.29 0.00 0.02

6 0.096 0.5 3.29 0.01 0.14

8 0.098 0.8 3.29 0.06 0.23

11 0.101 1.2 3.29 0.12 0.37

14 0.103 10.2 3.29 0.18 3.10

17 0.105 18.4 3.29 0.24 5.59

20 0.108 18.9 3.29 0.31 5.74

23 0.110 20.7 3.29 0.37 6.31

26 0.113 22.7 3.29 0.43 6.91

29 0.115 26.6 3.29 0.49 8.08

32 0.118 33.5 3.29 0.55 10.18

35 0.120 41.7 3.29 0.62 12.69

41 0.125 59.4 3.29 0.74 18.07

47 0.130 71.9 3.29 0.87 21.86

53 0.135 80.8 3.29 0.99 24.57

59 0.140 86.6 3.29 1.12 26.34

65 0.145 91.2 3.29 1.25 27.75

71 0.150 95.0 3.29 1.37 28.89

77 0.155 98.2 3.29 1.49 29.88

83 0.159 100.6 3.29 1.60 30.59 Failure Sketch
89 0.164 103.5 3.29 1.72 31.47

95 0.169 105.1 3.29 1.84 31.98

101 0.174 107.0 3.29 1.98 32.54

107 0.179 108.6 3.29 2.11 33.03

113 0.184 107.7 3.29 2.24 32.76

119 0.189 108.2 3.29 2.37 32.90

125 0.195 108.6 3.29 2.50 33.04

131 0.200 106.1 3.29 2.63 32.27

137 0.205 103.0 3.29 2.77 31.34

143 0.210 99.9 3.29 2.90 30.38

149 0.215 96.7 3.29 3.02 29.42 Remarks: None.

155 0.219 93.6 3.29 3.14 28.46

161 0.224 90.5 3.29 3.24 27.52

167 0.228 89.5 3.29 3.36 27.23

3.29

2.05

Soil - CementISS-A1

78.8

C12

9/23/2021

7 days

3.94

1.92

109.7

19921-261175

Puyallup, WA

39.2

372.7
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Client: Test Performed by : AS

Project Name : Test Date : 10/1/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.25

Height (in) : Strain at Failure (%): 2.35

Height to Dia. Ratio : U. C. Strength (psi) : 53.5

Wet Density (pcf) : Shear Strength (psi): 26.7

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.095 0.1 3.28 0.00 0.02

4 0.095 0.3 3.28 0.00 0.11

7 0.096 0.6 3.28 0.03 0.19

10 0.099 2.0 3.28 0.10 0.60

13 0.102 7.3 3.28 0.17 2.22

16 0.104 15.9 3.28 0.22 4.86

19 0.107 19.5 3.28 0.29 5.96

22 0.109 21.8 3.28 0.34 6.64

25 0.111 28.0 3.28 0.41 8.54

28 0.113 37.3 3.28 0.46 11.38

31 0.116 52.0 3.28 0.53 15.87

34 0.119 66.4 3.28 0.59 20.26

40 0.123 89.3 3.28 0.71 27.26

46 0.128 111.8 3.28 0.84 34.11

52 0.133 128.4 3.28 0.97 39.18

58 0.138 139.9 3.28 1.09 42.69

64 0.143 148.6 3.28 1.22 45.36

70 0.148 152.3 3.28 1.34 46.50

76 0.153 157.9 3.28 1.47 48.19

82 0.158 162.1 3.28 1.60 49.47 Failure Sketch
88 0.162 164.5 3.28 1.71 50.21

94 0.167 168.8 3.28 1.83 51.53

100 0.172 171.0 3.28 1.96 52.18

106 0.178 174.4 3.28 2.11 53.23

112 0.183 174.4 3.28 2.23 53.23

118 0.188 175.1 3.28 2.35 53.46

124 0.193 174.1 3.28 2.48 53.14

130 0.198 170.8 3.28 2.61 52.14

136 0.203 166.2 3.28 2.74 50.73

142 0.208 159.1 3.28 2.87 48.56

148 0.213 148.7 3.28 3.00 45.39 Remarks: None.

154 0.218 138.3 3.28 3.13 42.22

160 0.223 128.8 3.28 3.25 39.30

166 0.228 118.1 3.28 3.37 36.06

3.28

2.04

Soil - CementISS-A1

81.1

C22

9/24/2021

7 days

3.94

1.93

112.3

19921-261175

Puyallup, WA

38.5

380.7
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Client: Test Performed by : AS

Project Name : Test Date : 10/1/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.22

Height (in) : Strain at Failure (%): 5.86

Height to Dia. Ratio : U. C. Strength (psi) : 9.6

Wet Density (pcf) : Shear Strength (psi): 4.8

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.28 0.00 0.00

8 0.004 0.0 3.28 0.09 0.02

11 0.006 0.4 3.28 0.16 0.12

14 0.009 0.7 3.28 0.23 0.22

17 0.011 0.9 3.28 0.28 0.29

20 0.014 1.5 3.28 0.34 0.47

23 0.016 2.0 3.28 0.40 0.62

26 0.018 2.6 3.28 0.46 0.79

29 0.021 3.2 3.28 0.53 0.98

32 0.024 3.9 3.28 0.60 1.20

35 0.026 4.5 3.28 0.66 1.38

38 0.028 5.2 3.28 0.72 1.60

44 0.033 6.5 3.28 0.84 1.99

50 0.038 7.8 3.28 0.96 2.40

56 0.043 9.0 3.28 1.09 2.73

62 0.047 9.9 3.28 1.19 3.02

68 0.052 11.4 3.28 1.33 3.49

74 0.057 12.3 3.28 1.46 3.77

80 0.061 13.5 3.28 1.55 4.12

86 0.066 14.4 3.28 1.68 4.38 Failure Sketch
92 0.071 15.7 3.28 1.79 4.79

98 0.077 16.2 3.28 1.94 4.96

104 0.082 17.4 3.28 2.09 5.31

110 0.087 18.4 3.28 2.22 5.62

116 0.092 19.1 3.28 2.34 5.83

122 0.097 19.8 3.28 2.45 6.06

128 0.102 20.6 3.28 2.58 6.30

134 0.107 21.1 3.28 2.70 6.43

140 0.110 21.9 3.28 2.80 6.68

146 0.115 22.6 3.28 2.92 6.91

152 0.122 23.4 3.28 3.08 7.14 Remarks: None.

158 0.127 24.1 3.28 3.23 7.37

164 0.132 24.8 3.28 3.35 7.57

170 0.136 25.2 3.28 3.46 7.71
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Client: Test Performed by : AS

Project Name : Test Date : 10/1/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.25

Height (in) : Strain at Failure (%): 2.42

Height to Dia. Ratio : U. C. Strength (psi) : 31.1

Wet Density (pcf) : Shear Strength (psi): 15.5

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.087 0.0 3.28 0.00 0.01

1 0.088 0.3 3.28 0.03 0.10

4 0.090 1.8 3.28 0.08 0.55

7 0.092 3.1 3.28 0.14 0.96

10 0.095 6.3 3.28 0.22 1.93

13 0.098 10.6 3.28 0.27 3.22

16 0.100 13.6 3.28 0.32 4.16

19 0.101 15.9 3.28 0.36 4.86

22 0.103 19.1 3.28 0.41 5.82

25 0.106 22.2 3.28 0.49 6.77

28 0.109 27.5 3.28 0.55 8.39

31 0.112 33.5 3.28 0.63 10.21

37 0.116 41.7 3.28 0.74 12.72

43 0.121 51.0 3.28 0.86 15.54

49 0.126 62.3 3.28 1.00 18.99

55 0.132 72.0 3.28 1.13 21.95

61 0.137 79.9 3.28 1.26 24.35

67 0.141 85.2 3.28 1.37 25.98

73 0.147 91.2 3.28 1.52 27.80

79 0.152 93.8 3.28 1.66 28.59 Failure Sketch
85 0.157 97.2 3.28 1.78 29.63

91 0.163 99.2 3.28 1.91 30.24

97 0.168 100.5 3.28 2.04 30.65

103 0.173 100.4 3.28 2.17 30.60

109 0.178 100.7 3.28 2.30 30.71

115 0.183 101.9 3.28 2.42 31.08

121 0.187 101.7 3.28 2.53 31.01

127 0.192 100.7 3.28 2.66 30.71

133 0.197 100.1 3.28 2.78 30.52

139 0.203 98.8 3.28 2.94 30.12

145 0.208 96.9 3.28 3.07 29.55 Remarks: None.

151 0.213 94.4 3.28 3.19 28.78

157 0.219 84.5 3.28 3.33 25.77

163 0.222 76.9 3.28 3.43 23.44
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Client: Test Performed by : AS

Project Name : Test Date : 10/1/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.30

Height (in) : Strain at Failure (%): 3.90

Height to Dia. Ratio : U. C. Strength (psi) : 22.3

Wet Density (pcf) : Shear Strength (psi): 11.2

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.104 0.0 3.28 0.00 0.00

3 0.104 0.0 3.28 0.00 0.00

6 0.104 2.9 3.28 0.00 0.90

9 0.106 4.9 3.28 0.05 1.50

12 0.109 7.0 3.28 0.12 2.15

15 0.111 8.9 3.28 0.18 2.72

18 0.113 10.6 3.28 0.24 3.23

21 0.116 12.1 3.28 0.30 3.70

24 0.118 13.0 3.28 0.36 3.96

27 0.121 14.2 3.28 0.42 4.34

30 0.122 14.8 3.28 0.46 4.50

33 0.126 16.5 3.28 0.55 5.05

39 0.131 20.2 3.28 0.69 6.15

45 0.136 24.0 3.28 0.81 7.32

51 0.141 28.8 3.28 0.93 8.79

57 0.146 33.2 3.28 1.05 10.14

63 0.151 37.8 3.28 1.20 11.55

69 0.156 41.2 3.28 1.32 12.59

75 0.161 44.6 3.28 1.45 13.61

81 0.166 47.4 3.28 1.58 14.47 Failure Sketch
87 0.172 49.7 3.28 1.71 15.17

93 0.176 51.8 3.28 1.83 15.82

99 0.182 53.9 3.28 1.97 16.44

105 0.186 55.6 3.28 2.09 16.96

111 0.192 57.3 3.28 2.22 17.49

117 0.197 59.2 3.28 2.36 18.08

123 0.202 59.4 3.28 2.48 18.13

129 0.207 61.8 3.28 2.61 18.85

135 0.212 63.4 3.28 2.75 19.36

141 0.217 64.8 3.28 2.87 19.77

147 0.222 65.6 3.28 3.00 20.04 Remarks: None.

153 0.227 67.1 3.28 3.12 20.48

159 0.232 68.6 3.28 3.25 20.93

165 0.237 69.0 3.28 3.37 21.06

3.28

2.04

Soil - CementISS-A2

88.8

C52

9/24/2021

7 days

3.95

1.93

117.5

19921-261175

Puyallup, WA

32.4
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Client: Test Performed by : AS

Project Name : Test Date : 10/1/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.28

Height (in) : Strain at Failure (%): 2.36

Height to Dia. Ratio : U. C. Strength (psi) : 106.6

Wet Density (pcf) : Shear Strength (psi): 53.3

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.090 -0.2 3.29 0.00 -0.06

7 0.090 0.0 3.29 -0.01 0.01

9 0.092 3.4 3.29 0.06 1.04

12 0.094 10.3 3.29 0.10 3.14

15 0.096 15.9 3.29 0.15 4.85

18 0.098 18.5 3.29 0.21 5.63

21 0.100 22.5 3.29 0.25 6.85

24 0.103 31.1 3.29 0.32 9.45

27 0.105 42.8 3.29 0.38 13.00

30 0.108 54.3 3.29 0.45 16.50

33 0.110 65.5 3.29 0.50 19.93

36 0.112 77.8 3.29 0.56 23.65

42 0.117 112.0 3.29 0.69 34.05

48 0.123 154.1 3.29 0.82 46.87

54 0.127 195.8 3.29 0.94 59.54

60 0.132 236.0 3.29 1.07 71.77

66 0.137 264.5 3.29 1.20 80.45

72 0.142 286.2 3.29 1.33 87.04

78 0.148 298.1 3.29 1.46 90.65

84 0.153 313.2 3.29 1.59 95.26 Failure Sketch
90 0.158 325.2 3.29 1.72 98.91

96 0.163 332.2 3.29 1.85 101.03

102 0.168 339.9 3.29 1.98 103.35

108 0.173 346.4 3.29 2.11 105.35

114 0.178 348.1 3.29 2.24 105.85

120 0.183 350.4 3.29 2.36 106.55

126 0.189 342.9 3.29 2.51 104.27

132 0.194 323.9 3.29 2.64 98.51

138 0.200 309.8 3.29 2.78 94.21

144 0.205 305.9 3.29 2.90 93.03

150 0.210 304.1 3.29 3.03 92.49 Remarks: None.

156 0.215 298.9 3.29 3.16 90.91

162 0.220 293.4 3.29 3.27 89.24

168 0.225 284.3 3.29 3.40 86.47

3.29

2.05

Soil - CementISS-A3

87.9

C62

9/24/2021

7 days

3.96

1.94

116.4

19921-261175

Puyallup, WA

32.5

397.9
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Client: Test Performed by : AS

Project Name : Test Date : 10/1/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.14

Height (in) : Strain at Failure (%): 1.94

Height to Dia. Ratio : U. C. Strength (psi) : 120.5

Wet Density (pcf) : Shear Strength (psi): 60.2

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.29 0.00 0.00

4 0.008 0.3 3.29 0.20 0.08

6 0.010 2.8 3.29 0.24 0.86

9 0.012 6.6 3.29 0.30 2.01

12 0.014 10.0 3.29 0.36 3.05

15 0.017 14.8 3.29 0.41 4.51

18 0.018 18.6 3.29 0.46 5.66

21 0.020 24.3 3.29 0.50 7.38

24 0.023 38.6 3.29 0.57 11.74

27 0.025 55.4 3.29 0.62 16.84

30 0.027 82.5 3.29 0.68 25.08

33 0.030 128.5 3.29 0.75 39.04

39 0.034 212.7 3.29 0.84 64.66

45 0.038 282.0 3.29 0.95 85.70

51 0.043 325.8 3.29 1.08 99.01

57 0.048 349.5 3.29 1.19 106.22

63 0.053 365.7 3.29 1.32 111.14

69 0.058 374.5 3.29 1.44 113.80

75 0.063 386.0 3.29 1.56 117.31

81 0.068 389.4 3.29 1.68 118.34 Failure Sketch
87 0.072 393.3 3.29 1.81 119.52

93 0.078 396.5 3.29 1.94 120.49

99 0.083 394.9 3.29 2.06 120.01

105 0.088 391.2 3.29 2.18 118.90

111 0.093 382.6 3.29 2.32 116.27

117 0.098 364.8 3.29 2.44 110.88

123 0.103 339.9 3.29 2.58 103.29

129 0.109 312.7 3.29 2.72 95.03

135 0.114 285.8 3.29 2.85 86.86

141 0.120 255.1 3.29 2.98 77.53

147 0.125 236.0 3.29 3.11 71.73 Remarks: None.

153 0.130 220.2 3.29 3.24 66.92

159 0.135 204.9 3.29 3.36 62.28

165 0.140 191.3 3.29 3.48 58.15
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Client: Test Performed by : AS

Project Name : Test Date : 10/1/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.17

Height (in) : Strain at Failure (%): 2.12

Height to Dia. Ratio : U. C. Strength (psi) : 138.2

Wet Density (pcf) : Shear Strength (psi): 69.1

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.25 0.00 0.00

7 0.000 0.3 3.25 -0.01 0.09

9 0.002 0.9 3.25 0.05 0.29

12 0.005 2.1 3.25 0.11 0.65

15 0.007 5.3 3.25 0.17 1.62

18 0.009 9.0 3.25 0.23 2.76

21 0.011 13.8 3.25 0.27 4.26

24 0.013 21.5 3.25 0.33 6.60

27 0.015 32.0 3.25 0.38 9.83

30 0.018 45.3 3.25 0.44 13.92

33 0.021 74.1 3.25 0.52 22.77

36 0.023 96.7 3.25 0.56 29.73

42 0.027 181.2 3.25 0.68 55.69

48 0.032 272.8 3.25 0.80 83.85

54 0.037 342.6 3.25 0.91 105.31

60 0.041 383.8 3.25 1.02 117.99

66 0.046 410.9 3.25 1.15 126.31

72 0.051 427.2 3.25 1.27 131.33

78 0.056 433.8 3.25 1.38 133.36

84 0.061 439.7 3.25 1.51 135.17 Failure Sketch
90 0.065 441.7 3.25 1.63 135.79

96 0.070 445.5 3.25 1.75 136.96

102 0.075 446.8 3.25 1.88 137.37

108 0.080 448.9 3.25 2.00 138.00

114 0.085 449.4 3.25 2.12 138.15

120 0.090 449.0 3.25 2.25 138.04

126 0.095 446.4 3.25 2.37 137.22

132 0.101 430.3 3.25 2.51 132.27

138 0.106 398.4 3.25 2.64 122.48

144 0.111 355.9 3.25 2.77 109.40

150 0.117 293.8 3.25 2.90 90.31 Remarks: None.

156 0.122 229.2 3.25 3.04 70.44

162 0.127 193.0 3.25 3.17 59.34

168 0.132 175.7 3.25 3.30 54.02

       Geotechnical Engineering Laboratory

CDM Smith

Unconfined Compressive Strength (ASTM D1633)

USG

Puyallup Pilot Study

19921-261175

Puyallup, WA

31.6

404.9

3.25

2.04

Soil - CementISS-A3

89.7

C82

9/24/2021

7 days

4.02

1.97

118.0

0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

160.0

0.0 1.0 2.0 3.0 4.0 5.0

C
o

m
p

re
s

s
iv

e
 S

tr
e

s
s
 (

p
s

i)

Axial Strain (%)



Client: Test Performed by : MP

Project Name : Test Date : 10/7/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.14

Height (in) : Strain at Failure (%): 2.99

Height to Dia. Ratio : U. C. Strength (psi) : 25.3

Wet Density (pcf) : Shear Strength (psi): 12.7

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.039 0.3 3.25 0.00 0.10

22 0.039 0.3 3.25 0.00 0.10

25 0.039 0.4 3.25 0.00 0.12

28 0.039 0.3 3.25 0.00 0.10

31 0.039 0.4 3.25 0.00 0.12

34 0.039 0.3 3.25 0.00 0.10

37 0.039 0.3 3.25 0.00 0.08

40 0.038 0.2 3.25 -0.02 0.07

43 0.041 0.7 3.25 0.04 0.23

46 0.043 2.0 3.25 0.10 0.63

49 0.045 3.3 3.25 0.15 1.03

52 0.048 4.8 3.25 0.21 1.48

58 0.052 7.1 3.25 0.32 2.20

64 0.055 8.9 3.25 0.40 2.76

70 0.060 11.7 3.25 0.52 3.61

76 0.065 13.1 3.25 0.64 4.04

82 0.070 15.3 3.25 0.78 4.71

88 0.076 18.1 3.25 0.92 5.58

94 0.081 21.0 3.25 1.03 6.48

100 0.085 24.9 3.25 1.15 7.67 Failure Sketch
106 0.090 28.7 3.25 1.26 8.83

112 0.094 33.8 3.25 1.37 10.41

118 0.099 36.7 3.25 1.49 11.31

124 0.103 43.7 3.25 1.61 13.47

130 0.108 49.2 3.25 1.72 15.15

136 0.114 55.9 3.25 1.86 17.21

142 0.118 61.9 3.25 1.97 19.07

148 0.123 67.4 3.25 2.11 20.75

154 0.129 71.6 3.25 2.24 22.05

160 0.133 74.7 3.25 2.36 23.01

166 0.139 77.4 3.25 2.49 23.85 Remarks: None.

172 0.144 77.8 3.25 2.62 23.96

178 0.149 81.0 3.25 2.74 24.94

184 0.154 81.9 3.25 2.88 25.24

3.25

2.03

Soil - CementISS-A1

69.7

C

9/23/2021

14 days

4.00

1.97

105.3

19921-261175

Puyallup, WA

51.0

358.8
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Client: Test Performed by : MP

Project Name : Test Date : 10/7/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.21

Height (in) : Strain at Failure (%): 2.33

Height to Dia. Ratio : U. C. Strength (psi) : 43.0

Wet Density (pcf) : Shear Strength (psi): 21.5

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.25 0.00 0.00

8 0.000 0.1 3.25 0.00 0.03

11 0.000 0.3 3.25 0.00 0.10

14 0.002 5.7 3.25 0.05 1.75

17 0.004 10.5 3.25 0.11 3.24

20 0.006 13.6 3.25 0.16 4.18

23 0.008 17.7 3.25 0.21 5.44

26 0.010 21.7 3.25 0.26 6.67

29 0.012 25.5 3.25 0.31 7.86

32 0.015 28.4 3.25 0.37 8.74

35 0.017 35.4 3.25 0.43 10.89

38 0.020 41.1 3.25 0.49 12.65

44 0.024 50.9 3.25 0.61 15.67

50 0.029 62.8 3.25 0.73 19.36

56 0.034 78.2 3.25 0.85 24.07

62 0.039 92.2 3.25 0.97 28.38

68 0.044 101.5 3.25 1.10 31.26

74 0.049 110.7 3.25 1.22 34.08

80 0.054 117.4 3.25 1.34 36.16

86 0.059 122.5 3.25 1.47 37.73 Failure Sketch
92 0.064 125.9 3.25 1.59 38.79

98 0.068 130.1 3.25 1.71 40.06

104 0.073 132.6 3.25 1.84 40.83

110 0.078 135.3 3.25 1.96 41.68

116 0.083 137.7 3.25 2.08 42.41

122 0.088 139.0 3.25 2.20 42.81

128 0.093 139.6 3.25 2.33 42.99

134 0.098 139.3 3.25 2.45 42.90

140 0.103 139.0 3.25 2.57 42.83

146 0.108 137.1 3.25 2.70 42.24

152 0.113 135.4 3.25 2.83 41.70 Remarks: None.

158 0.118 133.6 3.25 2.96 41.16

164 0.123 129.2 3.25 3.08 39.80

170 0.127 124.3 3.25 3.19 38.29
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Client: Test Performed by : MP

Project Name : Test Date : 10/7/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.18

Height (in) : Strain at Failure (%): 2.13

Height to Dia. Ratio : U. C. Strength (psi) : 61.3

Wet Density (pcf) : Shear Strength (psi): 30.6

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.29 0.00 0.00

9 0.000 0.2 3.29 0.00 0.07

12 0.001 4.8 3.29 0.03 1.46

15 0.004 9.8 3.29 0.10 2.97

18 0.006 14.6 3.29 0.16 4.44

21 0.008 18.0 3.29 0.21 5.48

24 0.011 22.7 3.29 0.26 6.91

27 0.013 25.4 3.29 0.32 7.73

30 0.015 28.0 3.29 0.37 8.51

33 0.018 34.9 3.29 0.44 10.62

36 0.020 40.4 3.29 0.50 12.29

39 0.022 48.3 3.29 0.56 14.69

45 0.027 62.7 3.29 0.67 19.05

51 0.032 81.3 3.29 0.79 24.71

57 0.037 100.7 3.29 0.91 30.62

63 0.042 118.0 3.29 1.03 35.86

69 0.046 132.1 3.29 1.15 40.16

75 0.051 149.2 3.29 1.28 45.35

81 0.056 162.7 3.29 1.40 49.46

87 0.061 175.1 3.29 1.51 53.21 Failure Sketch
93 0.066 185.1 3.29 1.65 56.27

99 0.071 191.1 3.29 1.77 58.07

105 0.076 197.4 3.29 1.89 59.98

111 0.081 200.0 3.29 2.01 60.79

117 0.086 201.7 3.29 2.13 61.29

123 0.091 199.9 3.29 2.26 60.77

129 0.096 195.4 3.29 2.38 59.37

135 0.100 191.3 3.29 2.49 58.13

141 0.106 183.7 3.29 2.63 55.84

147 0.111 173.4 3.29 2.75 52.69

153 0.115 153.7 3.29 2.87 46.71 Remarks: None.

159 0.121 130.3 3.29 3.00 39.61

165 0.125 117.7 3.29 3.12 35.78

171 0.131 106.3 3.29 3.25 32.31

3.29

2.05

Soil - CementISS-A1

82.6

C23

9/23/2021

14 days

4.02

1.96

111.1

19921-261175

Puyallup, WA

34.4

385.9
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Client: Test Performed by : MP

Project Name : Test Date : 10/8/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.25

Height (in) : Strain at Failure (%): 3.96

Height to Dia. Ratio : U. C. Strength (psi) : 10.9

Wet Density (pcf) : Shear Strength (psi): 5.5

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 -0.007 0.0 3.20 0.00 0.00

23 -0.007 0.0 3.20 0.00 0.00

25 -0.007 0.0 3.20 0.00 0.00

28 -0.007 0.0 3.20 0.00 0.00

31 -0.007 0.0 3.20 0.00 0.01

34 -0.004 1.2 3.20 0.07 0.38

37 -0.001 3.2 3.20 0.14 1.00

40 0.001 5.7 3.20 0.19 1.79

43 0.004 8.4 3.20 0.27 2.62

46 0.006 10.6 3.20 0.33 3.31

49 0.009 12.2 3.20 0.39 3.82

52 0.011 13.8 3.20 0.46 4.31

58 0.016 16.8 3.20 0.58 5.25

64 0.021 19.0 3.20 0.70 5.94

70 0.026 20.3 3.20 0.82 6.36

76 0.031 21.7 3.20 0.95 6.78

82 0.036 22.6 3.20 1.08 7.08

88 0.040 23.2 3.20 1.19 7.25

94 0.045 24.2 3.20 1.32 7.55

100 0.050 25.1 3.20 1.45 7.83 Failure Sketch
106 0.055 25.8 3.20 1.57 8.07

112 0.060 26.5 3.20 1.69 8.30

118 0.065 27.1 3.20 1.82 8.48

124 0.070 27.9 3.20 1.95 8.73

130 0.075 28.6 3.20 2.07 8.95

136 0.080 29.5 3.20 2.21 9.23

142 0.085 29.7 3.20 2.34 9.27

148 0.090 30.1 3.20 2.46 9.40

154 0.095 31.1 3.20 2.58 9.71

160 0.100 31.2 3.20 2.70 9.76

166 0.105 31.9 3.20 2.83 9.98 Remarks: None.

172 0.110 32.3 3.20 2.96 10.10

178 0.114 33.0 3.20 3.08 10.32

184 0.119 33.3 3.20 3.19 10.42
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Client: Test Performed by : MP

Project Name : Test Date : 10/8/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.19

Height (in) : Strain at Failure (%): 3.08

Height to Dia. Ratio : U. C. Strength (psi) : 43.2

Wet Density (pcf) : Shear Strength (psi): 21.6

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.27 0.00 0.00

11 0.002 0.4 3.27 0.05 0.11

13 0.004 3.7 3.27 0.10 1.12

16 0.006 8.0 3.27 0.15 2.45

19 0.009 13.1 3.27 0.22 4.01

22 0.011 16.2 3.27 0.29 4.94

25 0.013 18.7 3.27 0.34 5.71

28 0.016 24.4 3.27 0.41 7.45

31 0.018 27.2 3.27 0.45 8.32

34 0.021 35.5 3.27 0.52 10.86

37 0.023 45.7 3.27 0.58 13.97

40 0.026 57.8 3.27 0.64 17.65

46 0.031 78.5 3.27 0.76 23.99

52 0.035 93.9 3.27 0.88 28.68

58 0.040 104.9 3.27 1.00 32.05

64 0.045 113.4 3.27 1.12 34.66

70 0.050 119.1 3.27 1.24 36.37

76 0.055 123.0 3.27 1.37 37.59

82 0.060 127.0 3.27 1.49 38.81

88 0.065 129.0 3.27 1.62 39.42 Failure Sketch
94 0.070 130.0 3.27 1.74 39.70

100 0.074 132.0 3.27 1.85 40.33

106 0.080 133.1 3.27 1.98 40.65

112 0.085 133.8 3.27 2.11 40.87

118 0.090 136.6 3.27 2.23 41.73

124 0.095 136.9 3.27 2.35 41.83

130 0.099 137.6 3.27 2.48 42.03

136 0.104 138.6 3.27 2.59 42.33

142 0.109 140.2 3.27 2.72 42.82

148 0.114 140.5 3.27 2.84 42.93

154 0.119 141.1 3.27 2.96 43.12 Remarks: None.

160 0.124 141.5 3.27 3.08 43.24

166 0.129 141.1 3.27 3.21 43.12

172 0.135 141.4 3.27 3.35 43.20
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Client: Test Performed by : MP

Project Name : Test Date : 10/8/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.24

Height (in) : Strain at Failure (%): 3.14

Height to Dia. Ratio : U. C. Strength (psi) : 22.5

Wet Density (pcf) : Shear Strength (psi): 11.3

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.23 0.00 0.00

9 0.002 0.3 3.23 0.06 0.09

11 0.003 8.5 3.23 0.08 2.64

14 0.006 17.6 3.23 0.14 5.44

17 0.008 19.5 3.23 0.19 6.03

20 0.010 20.8 3.23 0.25 6.44

23 0.012 26.2 3.23 0.30 8.12

26 0.015 32.1 3.23 0.36 9.94

29 0.017 37.9 3.23 0.44 11.75

32 0.020 41.3 3.23 0.50 12.80

35 0.022 44.2 3.23 0.56 13.70

38 0.025 46.7 3.23 0.62 14.48

44 0.030 50.4 3.23 0.74 15.60

50 0.035 52.3 3.23 0.87 16.20

56 0.040 55.1 3.23 1.00 17.07

62 0.045 56.9 3.23 1.12 17.63

68 0.049 58.8 3.23 1.23 18.23

74 0.054 60.1 3.23 1.37 18.62

80 0.060 61.5 3.23 1.49 19.04

86 0.064 62.3 3.23 1.61 19.29 Failure Sketch
92 0.069 63.9 3.23 1.73 19.81

98 0.074 64.8 3.23 1.86 20.07

104 0.079 66.1 3.23 1.99 20.48

110 0.085 67.7 3.23 2.12 20.98

116 0.090 68.5 3.23 2.25 21.21

122 0.094 70.0 3.23 2.37 21.68

128 0.099 70.3 3.23 2.49 21.77

134 0.104 71.4 3.23 2.62 22.12

140 0.110 72.3 3.23 2.75 22.42

146 0.115 72.2 3.23 2.88 22.36

152 0.120 72.5 3.23 3.00 22.46 Remarks: None.

158 0.125 72.7 3.23 3.14 22.53

164 0.129 70.7 3.23 3.25 21.91

170 0.134 70.7 3.23 3.37 21.90
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Client: Test Performed by : MP

Project Name : Test Date : 10/8/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.22

Height (in) : Strain at Failure (%): 2.42

Height to Dia. Ratio : U. C. Strength (psi) : 162.1

Wet Density (pcf) : Shear Strength (psi): 81.0

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.001 0.0 3.28 0.00 0.00

8 0.002 0.9 3.28 0.03 0.28

10 0.002 2.7 3.28 0.02 0.83

13 0.002 10.0 3.28 0.02 3.05

16 0.003 15.3 3.28 0.05 4.66

19 0.005 20.2 3.28 0.11 6.15

22 0.007 23.3 3.28 0.16 7.10

25 0.009 32.7 3.28 0.21 9.97

28 0.012 51.0 3.28 0.28 15.53

31 0.014 84.2 3.28 0.33 25.66

34 0.017 117.2 3.28 0.38 35.70

37 0.019 154.7 3.28 0.45 47.15

43 0.024 213.0 3.28 0.56 64.91

49 0.029 275.4 3.28 0.68 83.92

55 0.034 331.2 3.28 0.81 100.92

61 0.039 370.4 3.28 0.93 112.86

67 0.044 405.0 3.28 1.06 123.40

73 0.049 431.7 3.28 1.19 131.54

79 0.054 454.4 3.28 1.32 138.47

85 0.059 472.2 3.28 1.44 143.89 Failure Sketch
91 0.064 486.2 3.28 1.56 148.15

97 0.069 498.9 3.28 1.69 152.02

103 0.074 508.2 3.28 1.81 154.86

109 0.079 516.5 3.28 1.93 157.39

115 0.084 522.2 3.28 2.05 159.13

121 0.089 524.9 3.28 2.18 159.94

127 0.093 528.2 3.28 2.30 160.96

133 0.098 531.9 3.28 2.42 162.07

139 0.103 527.1 3.28 2.54 160.61

145 0.108 511.8 3.28 2.67 155.95

151 0.114 458.5 3.28 2.81 139.70 Remarks: None.

157 0.119 318.6 3.28 2.94 97.07

163 0.125 145.0 3.28 3.08 44.18

169 0.130 120.7 3.28 3.20 36.79
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Client: Test Performed by : MP

Project Name : Test Date : 10/8/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.20

Height (in) : Strain at Failure (%): 2.11

Height to Dia. Ratio : U. C. Strength (psi) : 155.9

Wet Density (pcf) : Shear Strength (psi): 78.0

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.27 0.00 0.00

8 0.001 0.4 3.27 0.03 0.11

10 0.001 3.5 3.27 0.03 1.08

13 0.001 7.8 3.27 0.03 2.37

16 0.003 12.7 3.27 0.07 3.88

19 0.005 17.6 3.27 0.13 5.37

22 0.007 22.1 3.27 0.18 6.75

25 0.010 27.1 3.27 0.24 8.27

28 0.012 30.9 3.27 0.31 9.45

31 0.015 37.9 3.27 0.37 11.58

34 0.018 49.3 3.27 0.45 15.06

37 0.020 60.5 3.27 0.51 18.47

43 0.025 96.7 3.27 0.63 29.54

49 0.030 154.0 3.27 0.75 47.03

55 0.035 216.9 3.27 0.86 66.23

61 0.039 275.7 3.27 0.98 84.21

67 0.044 329.2 3.27 1.11 100.53

73 0.049 375.0 3.27 1.22 114.53

79 0.054 413.6 3.27 1.35 126.33

85 0.059 446.0 3.27 1.48 136.20 Failure Sketch
91 0.064 471.0 3.27 1.60 143.86

97 0.069 492.1 3.27 1.73 150.30

103 0.075 501.5 3.27 1.86 153.16

109 0.079 510.5 3.27 1.98 155.90

115 0.085 510.6 3.27 2.11 155.94

121 0.090 503.5 3.27 2.23 153.78

127 0.095 497.0 3.27 2.36 151.80

133 0.100 487.5 3.27 2.48 148.88

139 0.105 468.6 3.27 2.61 143.11

145 0.109 437.9 3.27 2.73 133.73

151 0.115 401.3 3.27 2.86 122.57 Remarks: None.

157 0.120 300.3 3.27 2.99 91.71

163 0.126 242.1 3.27 3.14 73.94

169 0.131 216.3 3.27 3.26 66.06
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Client: Test Performed by : MP

Project Name : Test Date : 10/8/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.20

Height (in) : Strain at Failure (%): 1.92

Height to Dia. Ratio : U. C. Strength (psi) : 171.4

Wet Density (pcf) : Shear Strength (psi): 85.7

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.28 0.00 0.00

8 0.000 0.5 3.28 0.00 0.16

10 0.000 6.7 3.28 0.00 2.04

13 0.001 13.5 3.28 0.04 4.11

16 0.003 19.8 3.28 0.08 6.05

19 0.005 23.6 3.28 0.13 7.20

22 0.007 33.3 3.28 0.19 10.16

25 0.009 54.5 3.28 0.24 16.63

28 0.012 94.5 3.28 0.29 28.80

31 0.014 131.8 3.28 0.34 40.18

34 0.016 172.9 3.28 0.40 52.71

37 0.018 207.6 3.28 0.45 63.29

43 0.023 271.5 3.28 0.57 82.79

49 0.028 327.0 3.28 0.69 99.71

55 0.033 383.1 3.28 0.81 116.81

61 0.038 425.2 3.28 0.94 129.64

67 0.042 457.4 3.28 1.05 139.45

73 0.047 487.6 3.28 1.18 148.68

79 0.052 510.1 3.28 1.30 155.53

85 0.057 530.1 3.28 1.43 161.62 Failure Sketch
91 0.062 541.8 3.28 1.55 165.18

97 0.067 552.1 3.28 1.68 168.33

103 0.072 558.9 3.28 1.80 170.40

109 0.077 562.0 3.28 1.92 171.37

115 0.082 560.0 3.28 2.05 170.75

121 0.088 530.5 3.28 2.19 161.77

127 0.093 410.3 3.28 2.31 125.10

133 0.099 224.9 3.28 2.46 68.56

139 0.104 166.6 3.28 2.58 50.81

145 0.109 151.2 3.28 2.70 46.09

151 0.114 146.2 3.28 2.84 44.58 Remarks: None.

157 0.119 147.1 3.28 2.95 44.85

163 0.124 143.3 3.28 3.10 43.70

169 0.129 132.8 3.28 3.21 40.49
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Client: Test Performed by : MP

Project Name : Test Date : 10/21/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.29

Height (in) : Strain at Failure (%): 2.77

Height to Dia. Ratio : U. C. Strength (psi) : 39.6

Wet Density (pcf) : Shear Strength (psi): 19.8

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.25 0.00 0.00

10 0.001 0.4 3.25 0.02 0.12

13 0.004 1.1 3.25 0.10 0.35

16 0.007 4.1 3.25 0.18 1.26

19 0.009 7.3 3.25 0.24 2.25

22 0.012 8.3 3.25 0.32 2.56

25 0.014 13.3 3.25 0.37 4.09

28 0.017 19.6 3.25 0.44 6.02

31 0.019 22.3 3.25 0.51 6.86

34 0.022 25.5 3.25 0.57 7.86

37 0.024 30.8 3.25 0.63 9.48

40 0.026 38.9 3.25 0.69 11.97

46 0.031 57.4 3.25 0.81 17.67

52 0.036 75.0 3.25 0.95 23.08

58 0.041 87.9 3.25 1.08 27.07

64 0.046 99.6 3.25 1.21 30.67

70 0.051 105.8 3.25 1.33 32.57

76 0.055 110.7 3.25 1.46 34.09

82 0.061 114.3 3.25 1.60 35.20

88 0.065 117.3 3.25 1.71 36.13 Failure Sketch
94 0.070 120.0 3.25 1.85 36.95

100 0.075 121.5 3.25 1.98 37.42

106 0.080 123.9 3.25 2.11 38.16

112 0.085 125.2 3.25 2.23 38.54

118 0.089 124.9 3.25 2.34 38.47

124 0.094 127.6 3.25 2.48 39.29

130 0.099 128.0 3.25 2.62 39.42

136 0.105 128.5 3.25 2.77 39.55

142 0.110 128.4 3.25 2.91 39.54

148 0.115 127.8 3.25 3.04 39.34

154 0.119 125.4 3.25 3.14 38.62 Remarks: None.

160 0.124 123.9 3.25 3.28 38.16

166 0.129 120.9 3.25 3.41 37.24

172 0.133 117.2 3.25 3.51 36.10
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Client: Test Performed by : MP

Project Name : Test Date : 10/21/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.26

Height (in) : Strain at Failure (%): 2.43

Height to Dia. Ratio : U. C. Strength (psi) : 63.0

Wet Density (pcf) : Shear Strength (psi): 31.5

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.24 0.00 0.00

11 0.000 0.8 3.24 0.00 0.24

13 0.000 0.4 3.24 0.00 0.11

16 0.002 2.8 3.24 0.05 0.87

19 0.004 7.6 3.24 0.11 2.33

22 0.006 13.5 3.24 0.16 4.17

25 0.008 19.4 3.24 0.22 5.98

28 0.010 23.6 3.24 0.26 7.29

31 0.012 26.7 3.24 0.32 8.24

34 0.014 30.1 3.24 0.37 9.27

37 0.016 37.4 3.24 0.43 11.54

40 0.019 46.7 3.24 0.49 14.40

46 0.024 70.1 3.24 0.62 21.60

52 0.028 87.3 3.24 0.73 26.92

58 0.033 113.7 3.24 0.87 35.05

64 0.038 133.7 3.24 0.99 41.21

70 0.043 149.9 3.24 1.12 46.19

76 0.048 162.0 3.24 1.25 49.94

82 0.053 172.5 3.24 1.37 53.17

88 0.058 180.3 3.24 1.51 55.56 Failure Sketch
94 0.063 185.0 3.24 1.64 57.03

100 0.068 190.6 3.24 1.78 58.73

106 0.073 193.3 3.24 1.90 59.59

112 0.079 198.8 3.24 2.04 61.26

118 0.083 201.0 3.24 2.16 61.94

124 0.088 202.7 3.24 2.30 62.49

130 0.094 204.3 3.24 2.43 62.98

136 0.099 204.3 3.24 2.56 62.98

142 0.104 203.4 3.24 2.70 62.68

148 0.109 200.6 3.24 2.83 61.82

154 0.114 197.0 3.24 2.96 60.71 Remarks: None.

160 0.119 189.1 3.24 3.09 58.30

166 0.124 182.4 3.24 3.22 56.23

172 0.129 177.4 3.24 3.34 54.67
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Client: Test Performed by : MP

Project Name : Test Date : 10/21/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.22

Height (in) : Strain at Failure (%): 2.48

Height to Dia. Ratio : U. C. Strength (psi) : 91.8

Wet Density (pcf) : Shear Strength (psi): 45.9

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.25 0.00 0.01

10 0.000 0.9 3.25 0.01 0.27

13 0.003 4.5 3.25 0.07 1.39

16 0.006 8.0 3.25 0.14 2.45

19 0.009 12.7 3.25 0.22 3.91

22 0.011 19.1 3.25 0.28 5.88

25 0.013 25.0 3.25 0.33 7.68

28 0.016 28.3 3.25 0.39 8.70

31 0.018 32.6 3.25 0.45 10.04

34 0.020 39.8 3.25 0.51 12.23

37 0.023 51.0 3.25 0.58 15.69

40 0.025 62.7 3.25 0.64 19.30

46 0.030 83.5 3.25 0.75 25.69

52 0.035 117.5 3.25 0.87 36.15

58 0.040 150.7 3.25 1.00 46.36

64 0.045 182.4 3.25 1.12 56.11

70 0.050 206.6 3.25 1.24 63.54

76 0.055 227.5 3.25 1.36 69.98

82 0.060 245.3 3.25 1.49 75.47

88 0.065 259.5 3.25 1.61 79.81 Failure Sketch
94 0.069 269.1 3.25 1.74 82.79

100 0.074 280.1 3.25 1.86 86.17

106 0.079 285.9 3.25 1.98 87.94

112 0.084 291.2 3.25 2.10 89.58

118 0.089 295.4 3.25 2.23 90.86

124 0.094 298.2 3.25 2.35 91.74

130 0.099 298.5 3.25 2.48 91.82

136 0.104 292.2 3.25 2.60 89.88

142 0.109 284.1 3.25 2.72 87.40

148 0.114 272.8 3.25 2.85 83.92

154 0.118 260.1 3.25 2.95 80.02 Remarks: None.

160 0.122 247.1 3.25 3.06 76.01

166 0.127 232.6 3.25 3.19 71.55

172 0.133 217.9 3.25 3.33 67.02
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Client: Test Performed by : MP

Project Name : Test Date : 10/22/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.32

Height (in) : Strain at Failure (%): 5.01

Height to Dia. Ratio : U. C. Strength (psi) : 12.2

Wet Density (pcf) : Shear Strength (psi): 6.1

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.25 0.00 0.00

5 0.003 0.3 3.25 0.07 0.09

7 0.005 1.7 3.25 0.12 0.52

10 0.007 3.1 3.25 0.17 0.96

13 0.009 4.4 3.25 0.23 1.36

16 0.011 5.7 3.25 0.29 1.75

19 0.013 6.8 3.25 0.32 2.08

22 0.016 8.4 3.25 0.39 2.58

25 0.018 10.1 3.25 0.45 3.10

28 0.021 11.5 3.25 0.52 3.55

31 0.023 12.9 3.25 0.58 3.98

34 0.026 14.2 3.25 0.67 4.38

40 0.031 17.3 3.25 0.80 5.32

46 0.037 19.3 3.25 0.93 5.94

52 0.042 20.8 3.25 1.06 6.40

58 0.047 20.8 3.25 1.20 6.41

64 0.052 22.9 3.25 1.33 7.07

70 0.057 24.0 3.25 1.44 7.38

76 0.062 25.0 3.25 1.57 7.70

82 0.066 25.6 3.25 1.68 7.90 Failure Sketch
88 0.070 26.8 3.25 1.78 8.26

94 0.076 27.5 3.25 1.92 8.48

100 0.080 28.7 3.25 2.03 8.84

106 0.085 29.2 3.25 2.15 8.99

112 0.091 30.0 3.25 2.30 9.25

118 0.096 31.0 3.25 2.42 9.53

124 0.101 31.6 3.25 2.57 9.73

130 0.106 32.4 3.25 2.69 9.98

136 0.111 33.1 3.25 2.82 10.20

142 0.117 33.7 3.25 2.96 10.39

148 0.122 34.5 3.25 3.08 10.61 Remarks: None.

154 0.126 34.8 3.25 3.19 10.73

160 0.130 35.4 3.25 3.31 10.89

166 0.135 36.2 3.25 3.42 11.14
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Client: Test Performed by : MP

Project Name : Test Date : 10/22/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.18

Height (in) : Strain at Failure (%): 2.68

Height to Dia. Ratio : U. C. Strength (psi) : 63.2

Wet Density (pcf) : Shear Strength (psi): 31.6

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.26 0.00 0.00

10 0.000 0.2 3.26 0.01 0.06

13 0.000 4.1 3.26 0.01 1.25

16 0.003 7.5 3.26 0.07 2.30

19 0.005 11.2 3.26 0.13 3.42

22 0.007 15.6 3.26 0.18 4.78

25 0.011 17.9 3.26 0.28 5.48

28 0.015 21.7 3.26 0.36 6.65

31 0.017 25.1 3.26 0.41 7.69

34 0.019 27.0 3.26 0.47 8.29

37 0.021 33.7 3.26 0.53 10.32

40 0.024 41.2 3.26 0.60 12.62

46 0.029 51.0 3.26 0.71 15.64

52 0.034 69.9 3.26 0.85 21.42

58 0.038 91.2 3.26 0.96 27.94

64 0.043 117.4 3.26 1.08 35.97

70 0.047 138.6 3.26 1.19 42.46

76 0.052 155.6 3.26 1.31 47.67

82 0.057 168.6 3.26 1.43 51.67

88 0.062 176.9 3.26 1.55 54.19 Failure Sketch
94 0.067 184.1 3.26 1.68 56.40

100 0.072 189.3 3.26 1.81 57.99

106 0.077 193.7 3.26 1.93 59.35

112 0.083 198.4 3.26 2.07 60.80

118 0.088 201.3 3.26 2.19 61.69

124 0.093 203.0 3.26 2.32 62.20

130 0.098 204.9 3.26 2.45 62.77

136 0.103 205.0 3.26 2.56 62.82

142 0.107 206.4 3.26 2.68 63.24

148 0.112 204.1 3.26 2.81 62.53

154 0.117 202.1 3.26 2.92 61.92 Remarks: None.

160 0.121 201.1 3.26 3.03 61.63

166 0.126 198.6 3.26 3.15 60.85

172 0.131 198.2 3.26 3.27 60.74
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Client: Test Performed by : MP

Project Name : Test Date : 10/22/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.27

Height (in) : Strain at Failure (%): 4.29

Height to Dia. Ratio : U. C. Strength (psi) : 27.3

Wet Density (pcf) : Shear Strength (psi): 13.7

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.27 0.00 0.00

9 0.000 0.3 3.27 0.00 0.10

12 0.000 3.4 3.27 0.00 1.04

15 0.003 7.1 3.27 0.06 2.18

18 0.005 9.9 3.27 0.12 3.02

21 0.007 12.7 3.27 0.17 3.89

24 0.010 17.3 3.27 0.24 5.30

27 0.012 21.8 3.27 0.30 6.67

30 0.014 24.4 3.27 0.35 7.47

33 0.016 26.7 3.27 0.40 8.17

36 0.018 31.4 3.27 0.46 9.60

39 0.021 35.5 3.27 0.53 10.88

45 0.026 43.5 3.27 0.66 13.31

51 0.031 48.4 3.27 0.78 14.81

57 0.036 52.4 3.27 0.91 16.03

63 0.042 55.4 3.27 1.04 16.96

69 0.047 58.2 3.27 1.17 17.80

75 0.052 60.4 3.27 1.30 18.49

81 0.057 62.3 3.27 1.43 19.06

87 0.062 64.1 3.27 1.56 19.62 Failure Sketch
93 0.067 65.6 3.27 1.68 20.09

99 0.072 66.9 3.27 1.81 20.48

105 0.077 68.6 3.27 1.92 21.00

111 0.082 69.8 3.27 2.06 21.37

117 0.087 71.2 3.27 2.17 21.79

123 0.092 72.7 3.27 2.29 22.26

129 0.097 73.6 3.27 2.42 22.53

135 0.101 75.3 3.27 2.53 23.05

141 0.107 76.3 3.27 2.67 23.36

147 0.111 77.5 3.27 2.78 23.72

153 0.116 79.4 3.27 2.91 24.30 Remarks: None.

159 0.122 80.4 3.27 3.05 24.61

165 0.126 82.2 3.27 3.16 25.16

171 0.131 82.8 3.27 3.28 25.34
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Client: Test Performed by : MP

Project Name : Test Date : 10/22/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.18

Height (in) : Strain at Failure (%): 2.16

Height to Dia. Ratio : U. C. Strength (psi) : 215.8

Wet Density (pcf) : Shear Strength (psi): 107.9

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.27 0.00 0.00

6 0.000 0.3 3.27 0.00 0.09

9 0.000 2.9 3.27 0.00 0.87

12 0.002 8.2 3.27 0.04 2.49

15 0.003 14.9 3.27 0.08 4.56

18 0.005 22.9 3.27 0.12 7.00

21 0.007 25.1 3.27 0.17 7.66

24 0.010 39.1 3.27 0.25 11.93

27 0.012 60.2 3.27 0.30 18.40

30 0.014 92.7 3.27 0.35 28.31

33 0.016 134.4 3.27 0.40 41.06

36 0.018 173.5 3.27 0.46 53.01

42 0.023 258.4 3.27 0.58 78.95

48 0.028 331.2 3.27 0.70 101.20

54 0.032 395.7 3.27 0.81 120.88

60 0.038 456.9 3.27 0.94 139.60

66 0.042 501.2 3.27 1.05 153.11

72 0.047 547.0 3.27 1.18 167.11

78 0.052 580.4 3.27 1.30 177.31

84 0.057 609.9 3.27 1.41 186.33 Failure Sketch
90 0.062 632.1 3.27 1.55 193.12

96 0.067 653.3 3.27 1.66 199.60

102 0.072 674.4 3.27 1.79 206.04

108 0.077 687.7 3.27 1.91 210.10

114 0.082 697.8 3.27 2.04 213.19

120 0.087 706.3 3.27 2.16 215.78

126 0.092 704.6 3.27 2.28 215.27

132 0.096 704.6 3.27 2.40 215.26

138 0.102 680.2 3.27 2.54 207.81

144 0.106 615.1 3.27 2.66 187.91

150 0.112 505.9 3.27 2.81 154.55 Remarks: None.

156 0.118 425.9 3.27 2.95 130.11

162 0.124 349.1 3.27 3.09 106.66

168 0.129 304.6 3.27 3.22 93.05
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Client: Test Performed by : MP

Project Name : Test Date : 10/22/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.21

Height (in) : Strain at Failure (%): 2.36

Height to Dia. Ratio : U. C. Strength (psi) : 197.9

Wet Density (pcf) : Shear Strength (psi): 99.0

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.27 0.00 0.00

8 0.000 0.1 3.27 0.00 0.02

10 0.000 0.4 3.27 0.00 0.11

13 0.002 7.3 3.27 0.06 2.23

16 0.004 13.3 3.27 0.10 4.08

19 0.007 20.8 3.27 0.17 6.38

22 0.009 25.8 3.27 0.23 7.91

25 0.011 30.1 3.27 0.28 9.22

28 0.013 33.5 3.27 0.33 10.27

31 0.016 42.5 3.27 0.39 13.01

34 0.018 52.3 3.27 0.44 16.00

37 0.020 66.4 3.27 0.51 20.32

43 0.025 95.3 3.27 0.64 29.18

49 0.030 122.3 3.27 0.76 37.45

55 0.035 168.1 3.27 0.87 51.45

61 0.040 227.4 3.27 0.99 69.60

67 0.045 288.0 3.27 1.11 88.15

73 0.050 350.0 3.27 1.24 107.15

79 0.054 404.7 3.27 1.36 123.89

85 0.059 457.0 3.27 1.48 139.90 Failure Sketch
91 0.064 505.3 3.27 1.60 154.69

97 0.069 545.6 3.27 1.72 167.00

103 0.074 583.2 3.27 1.85 178.51

109 0.079 608.5 3.27 1.98 186.26

115 0.084 626.1 3.27 2.10 191.65

121 0.089 637.8 3.27 2.23 195.22

127 0.094 646.6 3.27 2.36 197.91

133 0.099 646.3 3.27 2.48 197.82

139 0.105 635.3 3.27 2.61 194.48

145 0.110 611.0 3.27 2.74 187.04

151 0.115 565.4 3.27 2.87 173.06 Remarks: None.

157 0.120 507.0 3.27 3.01 155.19

163 0.127 367.3 3.27 3.16 112.42

169 0.132 243.0 3.27 3.31 74.40
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Client: Test Performed by : MP

Project Name : Test Date : 10/22/21

Project Location:
Project Number:

Sample Material : Soil Type :
Sample Mix:
Sample Date: Preparation Method: Smoothed ends

Sample Age:
Pocket Penetrometer:

Water Content (%):
Mass (g): Loading Rate (in/min) : 0.05

Area (sq in) : Dial Rate : 5.8

Diameter (in) : Strain Rate (%/min) 1.17

Height (in) : Strain at Failure (%): 2.15

Height to Dia. Ratio : U. C. Strength (psi) : 223.3

Wet Density (pcf) : Shear Strength (psi): 111.7

Dry Density (pcf) : 

Time Displ. Load Cross Axial Compress

Sectional Strain Strength

(sec) (in) (lbs) Area (in
2
) (%) (psi)

0 0.000 0.0 3.26 0.00 0.00

12 0.000 6.1 3.26 0.01 1.87

14 0.002 15.9 3.26 0.04 4.89

17 0.004 19.3 3.26 0.09 5.92

20 0.006 22.4 3.26 0.15 6.87

23 0.009 37.4 3.26 0.22 11.45

26 0.011 63.6 3.26 0.28 19.48

29 0.013 91.8 3.26 0.34 28.12

32 0.016 129.8 3.26 0.40 39.75

35 0.018 169.3 3.26 0.45 51.84

38 0.020 209.1 3.26 0.51 64.05

41 0.023 254.3 3.26 0.57 77.90

47 0.027 333.5 3.26 0.69 102.16

53 0.032 404.6 3.26 0.80 123.92

59 0.037 464.8 3.26 0.92 142.37

65 0.042 519.4 3.26 1.04 159.08

71 0.046 567.3 3.26 1.16 173.77

77 0.051 606.4 3.26 1.27 185.76

83 0.056 641.9 3.26 1.40 196.61

89 0.061 668.5 3.26 1.52 204.77 Failure Sketch
95 0.066 691.8 3.26 1.65 211.91

101 0.071 705.1 3.26 1.77 215.96

107 0.076 713.4 3.26 1.89 218.51

113 0.081 721.7 3.26 2.02 221.07

119 0.086 729.1 3.26 2.15 223.34

125 0.091 721.4 3.26 2.27 220.95

131 0.096 711.5 3.26 2.41 217.95

137 0.102 650.4 3.26 2.54 199.22

143 0.108 431.1 3.26 2.70 132.03

149 0.114 310.4 3.26 2.85 95.08

155 0.120 260.0 3.26 2.99 79.63 Remarks: None.

161 0.125 230.7 3.26 3.12 70.67

167 0.130 216.6 3.26 3.25 66.36

173 0.135 194.3 3.26 3.38 59.51
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Picture Date: Thursday 09/30/2021 
Picture Taken By: Alan Smith 
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study  
Project Description:  
 
 
 
 
 

ISS-A1-C2 UCS 7-day break 

 

 
Picture Date: Thursday 09/30/2021 
Picture Taken By: Alan Smith 
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study  
Project Description:  
 
 
 
 
 

ISS-A1-C22 UCS 7-day break 

 

 
Picture Date: Thursday 09/30/2021 
Picture Taken By: Alan Smith 
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study  
Project Description:  
 
 
 
 
 

ISS-A1-C12 UCS 7-day break 

 

 
Picture Date: Friday 10/01/2021 
Picture Taken By: Alan Smith 
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study  
Project Description:  
 
 
 
 
 

ISS-A2-C32 UCS 7-day break 
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Picture Date: Friday 10/01/2021 
Picture Taken By: Alan Smith 
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study  
Project Description:  
 
 
 
 
 

ISS-A2-C42 UCS 7-day break 

 

 
Picture Date: Friday 10/01/2021 
Picture Taken By: Alan Smith 
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study  
Project Description:  
 
 
 
 
 

ISS-A3-C62 UCS 7-day break 

 

 
Picture Date: Friday 10/01/2021 
Picture Taken By: Alan Smith 
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study  
Project Description:  
 
 
 
 

ISS-A2-C52 UCS 7-day break 

 

 
Picture Date: Friday 10/01/2021 
Picture Taken By: Alan Smith 
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study  
Project Description:  
 
 
 
 
 

ISS-A3-C72 UCS 7-day break 
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Picture Date: Friday 10/01/2021 
Picture Taken By: Alan Smith 
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study  
Project Description:  
 
 
 
 
 

ISS-A3-C82 UCS 7-day break 

 

 
Picture Date: Thursday 10/07/2021 
Picture Taken By: Matt Polsky  
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 
 
 

ISS-A1-C13 UCS 14-day break 

 

 
Picture Date: Thursday 10/07/2021 
Picture Taken By: Matt Polsky  
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 
 
 

ISS-A1-C3 UCS 14-day break 

 

 
Picture Date: Thursday 10/07/2021 
Picture Taken By: Matt Polsky  
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study 
Project Description:  ISS-A1-C23 UCS 14-day break 

 
 
 
 
 
 

 

PROVINSALHK
Rectangle



Page 4 of 9 
  

 

 

Picture Date: Friday 10/08/2021  

Picture Taken By: Matt Polsky   

Picture Location: Chelmsford, Massachusetts   

Project Name: USG Puyallup Pilot Study  

Project Description:  
 
 
 
 
 

ISS-A2-C33 UCS 14-day break  

 

 
Picture Date: Friday 10/08/2021 
Picture Taken By: Matt Polsky  
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 
 

ISS-A2-C53 UCS 14-day break 

 

 

 

Picture Date: Friday 10/08/2021  

Picture Taken By: Matt Polsky   

Picture Location: Chelmsford, Massachusetts   

Project Name: USG Puyallup Pilot Study  

Project Description:  
 
 
 
 
 

ISS-A2-C43 UCS 14-day break  

 

 
Picture Date: Friday 10/08/2021 
Picture Taken By: Matt Polsky  
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 

ISS-A3-C63 UCS 14-day break 
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Picture Date: Friday 10/08/2021  

Picture Taken By: Matt Polsky   

Picture Location: Chelmsford, Massachusetts   

Project Name: USG Puyallup Pilot Study  

Project Description:  
 
 
 
 
 

ISS-A2-C73 UCS 14-day break  

 

 
Picture Date: Thursday 10/21/2021 
Picture Taken By: Matt Polsky  
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 
 
 

ISS-A1-C4 UCS 28-day break 

 

 

 

Picture Date: Friday 10/08/2021  

Picture Taken By: Matt Polsky   

Picture Location: Chelmsford, Massachusetts   

Project Name: USG Puyallup Pilot Study  

Project Description:  
 
 
 
 
 

ISS-A2-C83 UCS 14-day break  

 

 
Picture Date: Thursday 10/21/2021 
Picture Taken By: Matt Polsky  
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 
 
 

ISS-A1-C14 UCS 28-day break 
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Picture Date: Thursday 10/21/2021  

Picture Taken By: Matt Polsky   

Picture Location: Chelmsford, Massachusetts   

Project Name: USG Puyallup Pilot Study  

Project Description:  
 
 
 
 
 

ISS-A1-C24 UCS 28-day break  

 

 
Picture Date: Friday 10/22/2021 
Picture Taken By: Matt Polsky  
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 
 
 

ISS-A2-C44 UCS 28-day break 

 

 

 

Picture Date: Friday 10/22/2021  

Picture Taken By: Matt Polsky   

Picture Location: Chelmsford, Massachusetts   

Project Name: USG Puyallup Pilot Study  

Project Description:  
 
 
 
 
 

ISS-A2-C34 UCS 28-day break  

 

 
Picture Date: Friday 10/22/2021 
Picture Taken By: Matt Polsky  
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 
 
 

ISS-A2-C54 UCS 28-day break 
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Picture Date: Friday 10/22/2021  

Picture Taken By: Matt Polsky   

Picture Location: Chelmsford, Massachusetts   

Project Name: USG Puyallup Pilot Study  

Project Description:  
 
 
 
 
 

ISS-A3-C64 UCS 28-day break  

 

 
Picture Date: Friday 10/22/2021 
Picture Taken By: Matt Polsky  
Picture Location: Chelmsford, Massachusetts  
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 
 
 

ISS-A3-C84 UCS 28-day break 

 

 

Picture Date: Friday 10/22/2021  

Picture Taken By: Matt Polsky   

Picture Location: Chelmsford, Massachusetts   

Project Name: USG Puyallup Pilot Study  

Project Description:  
 
 
 
 
 

ISS-A3-C74 UCS 28-day 
break 

 

 

Picture Date: Monday 11/22/2021 
Picture Taken By: Matt Polsky 
Picture Location: Chelmsford, Massachusetts 
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 
 
 

ISS-A1-C5 Permeability Test 
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Permeability Results and Photolog 

 



Geotechnical Engineering Laboratory

Hydraulic Conductivity Using Flexible Wall Permeameter (ASTM D5084)

Client: Tested by: ACS

Project Name: Checked by: MBP

Project Location: Start Test Date:  11/22/2021

Project Number: Permeant Fluid: De-aired water

Sample Number: Sample Preparation

Sample Location: Procedures:  

Depth (ft):  

Sample Description:

Test Type: ASTM D5084

Sample Characteristics Initial Final Test Specifications

Avg. length of specimen (in) 1.84 1.84 B-Value (%):  

Avg. dia. of specimen (in) 3.01 3.01 Consolidation stress (psi): 5.0

Area (sq in) 7.10 7.10 Gradient (in/in): 20.4

Volume (cubic in) 13.06 13.06 Cell pressure (psi): 75.0

Moist mass (g) 363.7 366.1 Head pressure (psi): 71.0

Moist unit weight (pcf) 106.1 106.8 Tail pressure (psi): 70.0

Moisture content (%) 49.8 50.8 Max effective stress (psi): 5.0

Dry density (pcf) 70.9 70.9 Min effective stress (psi): 4.0

Specific gravity (assumed) 2.68 2.68

Void ratio 1.36 1.36

Comments:

Hydraulic Conductivity at 20 
o
C   =  cm/sec

Average of last 8 readings
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Geotechnical Engineering Laboratory

Hydraulic Conductivity Using Flexible Wall Permeameter (ASTM D5084)

Client: Tested by: ACS

Project Name: Checked by: MBP

Project Location: Start Test Date:  11/18/2021

Project Number: Permeant Fluid: De-aired water

Sample Number: Sample Preparation

Sample Location: Procedures:  

Depth (ft):  

Sample Description:

Test Type: ASTM D5084

Sample Characteristics Initial Final Test Specifications

Avg. length of specimen (in) 2.28 2.28 B-Value (%):  

Avg. dia. of specimen (in) 3.01 3.01 Consolidation stress (psi): 5.0

Area (sq in) 7.12 7.12 Gradient (in/in): 16.3

Volume (cubic in) 16.24 16.24 Cell pressure (psi): 75.0

Moist mass (g) 474.1 479.3 Head pressure (psi): 71.0

Moist unit weight (pcf) 111.2 112.4 Tail pressure (psi): 70.0

Moisture content (%) 39.1 40.6 Max effective stress (psi): 5.0

Dry density (pcf) 79.9 79.9 Min effective stress (psi): 4.0

Specific gravity (assumed) 2.68 2.68

Void ratio 1.09 1.09

Comments:

Hydraulic Conductivity at 20 
o
C   =  cm/sec

Average of last 5 readings

Soil-cement
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Geotechnical Engineering Laboratory

Hydraulic Conductivity Using Flexible Wall Permeameter (ASTM D5084)

Client: Tested by: ACS

Project Name: Checked by: MBP

Project Location: Start Test Date:  11/18/2021

Project Number: Permeant Fluid: De-aired water

Sample Number: Sample Preparation

Sample Location: Procedures:  

Depth (ft):  

Sample Description:

Test Type: ASTM D5084

Sample Characteristics Initial Final Test Specifications

Avg. length of specimen (in) 2.73 2.73 B-Value (%):  

Avg. dia. of specimen (in) 3.01 3.01 Consolidation stress (psi): 5.0

Area (sq in) 7.13 7.13 Gradient (in/in): 13.5

Volume (cubic in) 19.49 19.49 Cell pressure (psi): 75.0

Moist mass (g) 580.4 588.6 Head pressure (psi): 71.0

Moist unit weight (pcf) 113.4 115.0 Tail pressure (psi): 70.0

Moisture content (%) 34.5 36.4 Max effective stress (psi): 5.0

Dry density (pcf) 84.3 84.3 Min effective stress (psi): 4.0

Specific gravity (assumed) 2.68 2.68

Void ratio 0.98 0.98

Comments:

Hydraulic Conductivity at 20 
o
C   =  cm/sec

Average of last 5 readings

Soil-cement

CDM Smith

ISS-A1

1.82E-06

USG

Puyallup Pilot Study

Puyallup, WA

19921-261175
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Geotechnical Engineering Laboratory

Hydraulic Conductivity Using Flexible Wall Permeameter (ASTM D5084)

Client: Tested by: ACS

Project Name: Checked by: MBP

Project Location: Start Test Date:  11/22/2021

Project Number: Permeant Fluid: De-aired water

Sample Number: Sample Preparation

Sample Location: Procedures:  

Depth (ft):  

Sample Description:

Test Type: ASTM D5084

Sample Characteristics Initial Final Test Specifications

Avg. length of specimen (in) 1.47 1.47 B-Value (%):  

Avg. dia. of specimen (in) 2.99 2.99 Consolidation stress (psi): 5.0

Area (sq in) 7.02 7.02 Gradient (in/in): 16.0

Volume (cubic in) 10.35 10.35 Cell pressure (psi): 75.0

Moist mass (g) 306.7 307.2 Head pressure (psi): 70.5

Moist unit weight (pcf) 112.9 113.1 Tail pressure (psi): 70.0

Moisture content (%) 39.0 39.3 Max effective stress (psi): 5.0

Dry density (pcf) 81.2 81.2 Min effective stress (psi): 4.5

Specific gravity (assumed) 2.68 2.68

Void ratio 1.06 1.06

Comments:

Hydraulic Conductivity at 20 
o
C   =  cm/sec

Average of last 5 readings

Soil-cement

CDM Smith

ISS-A2

3.57E-06

USG

Puyallup Pilot Study

Puyallup, WA

19921-261175

C35
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Geotechnical Engineering Laboratory

Hydraulic Conductivity Using Flexible Wall Permeameter (ASTM D5084)

Client: Tested by: ACS

Project Name: Checked by: MBP

Project Location: Start Test Date:  11/18/2021

Project Number: Permeant Fluid: De-aired water

Sample Number: Sample Preparation

Sample Location: Procedures:  

Depth (ft):  

Sample Description:

Test Type: ASTM D5084

Sample Characteristics Initial Final Test Specifications

Avg. length of specimen (in) 1.90 1.90 B-Value (%):  

Avg. dia. of specimen (in) 3.01 3.01 Consolidation stress (psi): 5.0

Area (sq in) 7.12 7.12 Gradient (in/in): 12.3

Volume (cubic in) 13.53 13.53 Cell pressure (psi): 75.0

Moist mass (g) 407.3 410.8 Head pressure (psi): 70.5

Moist unit weight (pcf) 114.7 115.7 Tail pressure (psi): 70.0

Moisture content (%) 33.6 34.7 Max effective stress (psi): 5.0

Dry density (pcf) 85.9 85.9 Min effective stress (psi): 4.5

Specific gravity (assumed) 2.68 2.68

Void ratio 0.95 0.95

Comments:

Hydraulic Conductivity at 20 
o
C   =  cm/sec

Average of last 6 readings

Soil-cement

CDM Smith

ISS-A2

1.77E-05

USG

Puyallup Pilot Study

Puyallup, WA

19921-261175

C45
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Geotechnical Engineering Laboratory

Hydraulic Conductivity Using Flexible Wall Permeameter (ASTM D5084)

Client: Tested by: ACS

Project Name: Checked by: MBP

Project Location: Start Test Date:  11/19/2021

Project Number: Permeant Fluid: De-aired water

Sample Number: Sample Preparation

Sample Location: Procedures:  

Depth (ft):  

Sample Description:

Test Type: ASTM D5084

Sample Characteristics Initial Final Test Specifications

Avg. length of specimen (in) 2.18 2.18 B-Value (%):  

Avg. dia. of specimen (in) 3.00 3.00 Consolidation stress (psi): 5.0

Area (sq in) 7.09 7.09 Gradient (in/in): 29.9

Volume (cubic in) 15.42 15.42 Cell pressure (psi): 75.0

Moist mass (g) 474.6 477.1 Head pressure (psi): 72.0

Moist unit weight (pcf) 117.2 117.9 Tail pressure (psi): 70.0

Moisture content (%) 32.9 33.6 Max effective stress (psi): 5.0

Dry density (pcf) 88.2 88.2 Min effective stress (psi): 3.0

Specific gravity (assumed) 2.68 2.68

Void ratio 0.90 0.90

Comments:

Hydraulic Conductivity at 20 
o
C   =  cm/sec

Average of last 10 readings

Soil-cement

CDM Smith

ISS-A2

1.03E-06

USG

Puyallup Pilot Study

Puyallup, WA

19921-261175

C55
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Geotechnical Engineering Laboratory

Hydraulic Conductivity Using Flexible Wall Permeameter (ASTM D5084)

Client: Tested by: ACS

Project Name: Checked by: MBP

Project Location: Start Test Date:  11/22/2021

Project Number: Permeant Fluid: De-aired water

Sample Number: Sample Preparation

Sample Location: Procedures:  

Depth (ft):  

Sample Description:

Test Type: ASTM D5084

Sample Characteristics Initial Final Test Specifications

Avg. length of specimen (in) 2.09 2.09 B-Value (%):  

Avg. dia. of specimen (in) 3.02 3.02 Consolidation stress (psi): 5.0

Area (sq in) 7.14 7.14 Gradient (in/in): 31.1

Volume (cubic in) 14.95 14.95 Cell pressure (psi): 75.0

Moist mass (g) 454.0 459.4 Head pressure (psi): 72.0

Moist unit weight (pcf) 115.7 117.1 Tail pressure (psi): 70.0

Moisture content (%) 32.5 34.1 Max effective stress (psi): 5.0

Dry density (pcf) 87.3 87.3 Min effective stress (psi): 3.0

Specific gravity (assumed) 2.68 2.68

Void ratio 0.92 0.92

Comments:

Hydraulic Conductivity at 20 
o
C   =  cm/sec

Average of last 7 readings

Soil-cement
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Geotechnical Engineering Laboratory

Hydraulic Conductivity Using Flexible Wall Permeameter (ASTM D5084)

Client: Tested by: ACS

Project Name: Checked by: MBP

Project Location: Start Test Date:  11/18/2021

Project Number: Permeant Fluid: De-aired water

Sample Number: Sample Preparation

Sample Location: Procedures:  

Depth (ft):  

Sample Description:

Test Type: ASTM D5084

Sample Characteristics Initial Final Test Specifications

Avg. length of specimen (in) 2.39 2.39 B-Value (%):  

Avg. dia. of specimen (in) 3.02 3.02 Consolidation stress (psi): 5.0

Area (sq in) 7.14 7.14 Gradient (in/in): 27.3

Volume (cubic in) 17.07 17.07 Cell pressure (psi): 75.0

Moist mass (g) 520.0 528.1 Head pressure (psi): 72.0

Moist unit weight (pcf) 116.0 117.8 Tail pressure (psi): 70.0

Moisture content (%) 29.5 31.5 Max effective stress (psi): 5.0

Dry density (pcf) 89.6 89.6 Min effective stress (psi): 3.0

Specific gravity (assumed) 2.68 2.68

Void ratio 0.87 0.87

Comments:

Hydraulic Conductivity at 20 
o
C   =  cm/sec

Average of last 9 readings

Soil-cement

CDM Smith

ISS-A3

2.93E-06

USG

Puyallup Pilot Study

Puyallup, WA

19921-261175
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Geotechnical Engineering Laboratory

Hydraulic Conductivity Using Flexible Wall Permeameter (ASTM D5084)

Client: Tested by: ACS

Project Name: Checked by: MBP

Project Location: Start Test Date:  11/19/2021

Project Number: Permeant Fluid: De-aired water

Sample Number: Sample Preparation

Sample Location: Procedures:  

Depth (ft):  

Sample Description:

Test Type: ASTM D5084

Sample Characteristics Initial Final Test Specifications

Avg. length of specimen (in) 1.89 1.89 B-Value (%):  

Avg. dia. of specimen (in) 3.01 3.01 Consolidation stress (psi): 5.0

Area (sq in) 7.13 7.13 Gradient (in/in): 34.5

Volume (cubic in) 13.45 13.45 Cell pressure (psi): 75.0

Moist mass (g) 409.3 414.1 Head pressure (psi): 72.0

Moist unit weight (pcf) 116.0 117.3 Tail pressure (psi): 70.0

Moisture content (%) 32.1 33.6 Max effective stress (psi): 5.0

Dry density (pcf) 87.8 87.8 Min effective stress (psi): 3.0

Specific gravity (assumed) 2.68 2.68

Void ratio 0.91 0.91

Comments:

Hydraulic Conductivity at 20 
o
C   =  cm/sec

Average of last 6 readings

Soil-cement

CDM Smith

ISS-A3

5.10E-07

USG
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Puyallup, WA

19921-261175

C85
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Picture Date: Monday 11/22/2021 
Picture Taken By: Matt Polsky 
Picture Location: Chelmsford, Massachusetts 
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 
 
 

ISS-A1-C5 Permeability Test 

 

 

Picture Date: Thursday 11/18/2021  

Picture Taken By: Matt Polsky  

Picture Location: Chelmsford, Massachusetts  

Project Name: USG Puyallup Pilot Study  

Project Description:  
 
 
 
 
 

ISS-A1-C15 Permeability Test  

 

Picture Date: Monday 11/22/2021 
Picture Taken By: Matt Polsky 
Picture Location: Chelmsford, Massachusetts 
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 
 
 

ISS-A1-C35 Permeability Test 

 
 

 

 

Picture Date: Tuesday 11/16/2021  

Picture Taken By: Matt Polsky  

Picture Location: Chelmsford, Massachusetts  

Project Name: USG Puyallup Pilot Study  

Project Description:  
 
 
 
 
 

ISS-A1-C25 Permeability Test  
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Picture Date: Tuesday 11/16/2021 
Picture Taken By: Matt Polsky 
Picture Location: Chelmsford, Massachusetts 
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 
 
 

ISS-A1-C45 Permeability Test 

 

 

Picture Date: Friday 11/19/2021  

Picture Taken By: Matt Polsky  

Picture Location: Chelmsford, Massachusetts  

Project Name: USG Puyallup Pilot Study  

Project Description:  
 
 
 
 
 

ISS-A1-C55 Permeability Test  

 

Picture Date: Tuesday 11/16/2021 
Picture Taken By: Matt Polsky 
Picture Location: Chelmsford, Massachusetts 
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 
 
 

ISS-A1-C75 Permeability Test 

 
 

 

 

Picture Date: Monday 11/22/2021  

Picture Taken By: Matt Polsky  

Picture Location: Chelmsford, Massachusetts  

Project Name: USG Puyallup Pilot Study  

Project Description:  
 
 
 
 
 

ISS-A1-C65 Permeability Test  
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Picture Date: Friday 11/19/2021 
Picture Taken By: Matt Polsky 
Picture Location: Chelmsford, Massachusetts 
Project Name: USG Puyallup Pilot Study 
Project Description:  
 
 
 
 
 

ISS-A1-C85 Permeability Test 
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Appendix H 
SPLP and SDL Laboratory Test Results 

 



OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
14648 NE 95th Street, Redmond, WA  98052  (425) 883-3881 
 
 
 
 
October 28, 2021 
 
 
 
 
Pam Morrill 
CDM Smith, Inc. 
14432 SE Eastgate Way, Suite 100 
Bellevue, WA  98007-6493 
 
 
Re: Analytical Data for Project 261175-TK3 
 Laboratory Reference No. 2110-164 
 
 
Dear Pam: 
 
Enclosed are the analytical results and associated quality control data for samples submitted on October 20, 2021. 
 
The standard policy of OnSite Environmental, Inc. is to store your samples for 30 days from the date of receipt.  If you 
require longer storage, please contact the laboratory. 
 
We appreciate the opportunity to be of service to you on this project.  If you have any questions concerning the data, 
or need additional information, please feel free to call me. 
 
Sincerely, 

 
 
David Baumeister 
Project Manager 
 
 
 
Enclosures 



2 

OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: October 28, 2021  
Samples Submitted: October 20, 2021  
Laboratory Reference: 2110-164  
Project: 261175-TK3  
 

 
Case Narrative 

 
Samples were collected on September 23 and 24, 2021 and received by the laboratory on October 20, 2021.  They 
were maintained at the laboratory at a temperature of 2oC to 6oC.    
 
Please note that any and all soil sample results are reported on a dry-weight basis, unless otherwise noted below. 
 
General QA/QC issues associated with the analytical data enclosed in this laboratory report will be indicated with a 
reference to a comment or explanation on the Data Qualifier page.  More complex and involved QA/QC issues will be 
discussed in detail below. 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: October 28, 2021  
Samples Submitted: October 20, 2021  
Laboratory Reference: 2110-164  
Project: 261175-TK3  
 

SPLP ARSENIC 
EPA 1312/6020B 

 

Matrix: SPLP Extract       

Units: mg/L (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: ISS-A1-C26           

Laboratory ID: 10-164-01           

Arsenic ND 0.0050 EPA 6020B 10-28-21 10-28-21   

        

        

Client ID: ISS-A2-C46      

Laboratory ID: 10-164-02           

Arsenic 0.0053 0.0050 EPA 6020B 10-28-21 10-28-21   

        

        

Client ID: ISS-A3-C76      

Laboratory ID: 10-164-03           

Arsenic ND 0.0050 EPA 6020B 10-28-21 10-28-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: October 28, 2021  
Samples Submitted: October 20, 2021  
Laboratory Reference: 2110-164  
Project: 261175-TK3  
 

SPLP ARSENIC 
EPA 1312/6020B 

QUALITY CONTROL 
 

Matrix: SPLP Extract       

Units: mg/L (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK             

Laboratory ID: MB1028SPM1           

Arsenic ND 0.0050 EPA 6020B 10-28-21 10-28-21   
 
 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             

Laboratory ID: 10-164-01                     

    ORIG DUP                     

Arsenic ND ND   NA NA   NA NA NA 20   

              

MATRIX SPIKES             

Laboratory ID: 10-164-01                     

    MS MSD   MS MSD   MS MSD         

Arsenic 0.229 0.227   0.222 0.222 ND 103 102 75-125 1 20   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
Data Qualifiers and Abbreviations 

 
A - Due to a high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery data. 
 
B - The analyte indicated was also found in the blank sample. 

 
C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are 

within five times the quantitation limit. 
 
E - The value reported exceeds the quantitation range and is an estimate. 
 
F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds. 
 
H - The analyte indicated is a common laboratory solvent and may have been introduced during sample 

preparation, and be impacting the sample result. 
 
I - Compound recovery is outside of the control limits. 
 
J - The value reported was below the practical quantitation limit.  The value is an estimate. 
 
K - Sample duplicate RPD is outside control limits due to sample inhomogeneity.  The sample was 
      re-extracted and re-analyzed with similar results. 
 
L - The RPD is outside of the control limits. 
 
M - Hydrocarbons in the gasoline range are impacting the diesel range result. 
 
M1 - Hydrocarbons in the gasoline range (toluene-naphthalene) are present in the sample. 
 
N - Hydrocarbons in the lube oil range are impacting the diesel range result. 
 
N1 - Hydrocarbons in diesel range are impacting lube oil range results. 
 
O - Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result. 
 
P - The RPD of the detected concentrations between the two columns is greater than 40. 
 
Q - Surrogate recovery is outside of the control limits. 
 
S - Surrogate recovery data is not available due to the necessary dilution of the sample. 
 
T - The sample chromatogram is not similar to a typical ____________. 
 
U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 
U1 - The practical quantitation limit is elevated due to interferences present in the sample. 
 
V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects. 
 
W - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects. 
 
X - Sample extract treated with a mercury cleanup procedure. 
 
X1- Sample extract treated with a sulfuric acid/silica gel cleanup procedure. 
 
Y - The calibration verification for this analyte exceeded the 20% drift specified in methods 8260 & 8270, and 

therefore the reported result should be considered an estimate.  The overall performance of the calibration 
verification standard met the acceptance criteria of the method. 

 
Y1 - Negative effects of the matrix from this sample on the instrument caused values for this analyte in the bracketing 

continuing calibration verification standard (CCVs) to be outside of 20% acceptance criteria. Because of this, 
quantitation limits and sample concentrations should be considered estimates. 

 
Z - 
 
ND - Not Detected at PQL 
PQL - Practical Quantitation Limit 
RPD - Relative Percent Difference 
 
 





OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
14648 NE 95th Street, Redmond, WA  98052  (425) 883-3881 
 
 
 
 
November 30, 2021 
 
 
 
 
Todd Burgesser 
CDM Smith, Inc. 
14432 SE Eastgate Way, Suite 100 
Bellevue, WA  98007-6493 
 
 
Re: Analytical Data for Project USG Puyallup Pilot Study 
 Laboratory Reference No. 2111-189 
 
 
Dear Todd: 
 
Enclosed are the analytical results and associated quality control data for samples submitted on November 18, 2021. 
 
The standard policy of OnSite Environmental, Inc. is to store your samples for 30 days from the date of receipt.  If you 
require longer storage, please contact the laboratory. 
 
We appreciate the opportunity to be of service to you on this project.  If you have any questions concerning the data, 
or need additional information, please feel free to call me. 
 
Sincerely, 

 
 
David Baumeister 
Project Manager 
 
 
 
Enclosures 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: November 30, 2021  
Samples Submitted: November 18, 2021  
Laboratory Reference: 2111-189  
Project: USG Puyallup Pilot Study  
 

 
Case Narrative 

 
Samples were collected on October 25, 26, 27, 28, November 1, 8, and 15, 2021 and received by the laboratory on 
November 18, 2021.  They were maintained at the laboratory at a temperature of 2oC to 6oC.    
 
Please note that any and all soil sample results are reported on a dry-weight basis, unless otherwise noted below. 
 
General QA/QC issues associated with the analytical data enclosed in this laboratory report will be indicated with a 
reference to a comment or explanation on the Data Qualifier page.  More complex and involved QA/QC issues will be 
discussed in detail below. 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: November 30, 2021  
Samples Submitted: November 18, 2021  
Laboratory Reference: 2111-189  
Project: USG Puyallup Pilot Study  
 

DISSOLVED ARSENIC 
EPA 6020B 

 

Matrix: Water       

Units: ug/L (ppb)       
     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: Puyallup-SDL1-2-HOUR         

Laboratory ID: 11-189-01           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL1-24-HOUR     

Laboratory ID: 11-189-02           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL1-48-HOUR     

Laboratory ID: 11-189-03           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL1-72-HOUR     

Laboratory ID: 11-189-04           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL1-7-DAY     

Laboratory ID: 11-189-05           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL1-14-DAY     

Laboratory ID: 11-189-06           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL1-14-DAY-DUP     

Laboratory ID: 11-189-07           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL1-21-DAY     

Laboratory ID: 11-189-08           

Arsenic ND 3.0 EPA 6020B   11-29-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: November 30, 2021  
Samples Submitted: November 18, 2021  
Laboratory Reference: 2111-189  
Project: USG Puyallup Pilot Study  
 

DISSOLVED ARSENIC 
EPA 6020B 

QUALITY CONTROL 
 

Matrix: Water       

Units: ug/L (ppb)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK             

Laboratory ID: MB1129D1           

Arsenic ND 3.0 EPA 6020B   11-29-21   
 
 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             

Laboratory ID: 11-189-04                     

    ORIG DUP                     

Arsenic ND ND   NA NA   NA NA NA 20   

              
MATRIX SPIKES             

Laboratory ID: 11-189-04                     

    MS MSD   MS MSD   MS MSD         

Arsenic 84.6 81.2   80.0 80.0 ND 106 102 75-125 4 20   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
Data Qualifiers and Abbreviations 

 
A - Due to a high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery data. 
 
B - The analyte indicated was also found in the blank sample. 

 
C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are 

within five times the quantitation limit. 
 
E - The value reported exceeds the quantitation range and is an estimate. 
 
F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds. 
 
H - The analyte indicated is a common laboratory solvent and may have been introduced during sample 

preparation, and be impacting the sample result. 
 
I - Compound recovery is outside of the control limits. 
 
J - The value reported was below the practical quantitation limit.  The value is an estimate. 
 
K - Sample duplicate RPD is outside control limits due to sample inhomogeneity.  The sample was 
      re-extracted and re-analyzed with similar results. 
 
L - The RPD is outside of the control limits. 
 
M - Hydrocarbons in the gasoline range are impacting the diesel range result. 
 
M1 - Hydrocarbons in the gasoline range (toluene-naphthalene) are present in the sample. 
 
N - Hydrocarbons in the lube oil range are impacting the diesel range result. 
 
N1 - Hydrocarbons in diesel range are impacting lube oil range results. 
 
O - Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result. 
 
P - The RPD of the detected concentrations between the two columns is greater than 40. 
 
Q - Surrogate recovery is outside of the control limits. 
 
S - Surrogate recovery data is not available due to the necessary dilution of the sample. 
 
T - The sample chromatogram is not similar to a typical ____________. 
 
U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 
U1 - The practical quantitation limit is elevated due to interferences present in the sample. 
 
V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects. 
 
W - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects. 
 
X - Sample extract treated with a mercury cleanup procedure. 
 
X1- Sample extract treated with a sulfuric acid/silica gel cleanup procedure. 
 
Y - The calibration verification for this analyte exceeded the 20% drift specified in methods 8260 & 8270, and 

therefore the reported result should be considered an estimate.  The overall performance of the calibration 
verification standard met the acceptance criteria of the method. 

 
Y1 - Negative effects of the matrix from this sample on the instrument caused values for this analyte in the bracketing 

continuing calibration verification standard (CCVs) to be outside of 20% acceptance criteria. Because of this, 
quantitation limits and sample concentrations should be considered estimates. 

 
Z - 
 
ND - Not Detected at PQL 
 PQL - Practical Quantitation Limit 
 RPD - Relative Percent Difference 
 
 





OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
14648 NE 95th Street, Redmond, WA  98052  (425) 883-3881 
 
 
 
 
November 30, 2021 
 
 
 
 
Todd Burgesser 
CDM Smith, Inc. 
14432 SE Eastgate Way, Suite 100 
Bellevue, WA  98007-6493 
 
 
Re: Analytical Data for Project USG Puyallup Pilot Study 
 Laboratory Reference No. 2111-190 
 
 
Dear Todd: 
 
Enclosed are the analytical results and associated quality control data for samples submitted on November 18, 2021. 
 
The standard policy of OnSite Environmental, Inc. is to store your samples for 30 days from the date of receipt.  If you 
require longer storage, please contact the laboratory. 
 
We appreciate the opportunity to be of service to you on this project.  If you have any questions concerning the data, 
or need additional information, please feel free to call me. 
 
Sincerely, 

 
 
David Baumeister 
Project Manager 
 
 
 
Enclosures 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: November 30, 2021  
Samples Submitted: November 18, 2021  
Laboratory Reference: 2111-190  
Project: USG Puyallup Pilot Study  
 

 
Case Narrative 

 
Samples were collected on October 25, 26, 27, 28, November 1, 8, and 15, 2021 and received by the laboratory on 
November 18, 2021.  They were maintained at the laboratory at a temperature of 2oC to 6oC.    
 
Please note that any and all soil sample results are reported on a dry-weight basis, unless otherwise noted below. 
 
General QA/QC issues associated with the analytical data enclosed in this laboratory report will be indicated with a 
reference to a comment or explanation on the Data Qualifier page.  More complex and involved QA/QC issues will be 
discussed in detail below. 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: November 30, 2021  
Samples Submitted: November 18, 2021  
Laboratory Reference: 2111-190  
Project: USG Puyallup Pilot Study  
 

DISSOLVED ARSENIC 
EPA 6020B 

 

Matrix: Water       

Units: ug/L (ppb)       
     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: Puyallup-SDL2-2-HOUR         

Laboratory ID: 11-190-01           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL2-24-HOUR     

Laboratory ID: 11-190-02           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL2-48-HOUR     

Laboratory ID: 11-190-03           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL2-72-HOUR     

Laboratory ID: 11-190-04           

Arsenic 3.2 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL2-7-DAY     

Laboratory ID: 11-190-05           

Arsenic 3.4 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL2-14-DAY     

Laboratory ID: 11-190-06           

Arsenic 3.8 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL2-21-DAY     

Laboratory ID: 11-190-07           

Arsenic 3.6 3.0 EPA 6020B   11-29-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: November 30, 2021  
Samples Submitted: November 18, 2021  
Laboratory Reference: 2111-190  
Project: USG Puyallup Pilot Study  
 

DISSOLVED ARSENIC 
EPA 6020B 

QUALITY CONTROL 
 

Matrix: Water       

Units: ug/L (ppb)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK             

Laboratory ID: MB1129D2           

Arsenic ND 3.0 EPA 6020B   11-29-21   
 
 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             

Laboratory ID: 11-191-07                     

    ORIG DUP                     

Arsenic 3.88 3.96   NA NA   NA NA 2 20   

              
MATRIX SPIKES             

Laboratory ID: 11-191-07                     

    MS MSD   MS MSD   MS MSD         

Arsenic 83.4 83.6   80.0 80.0 3.88 99 100 75-125 0 20   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
Data Qualifiers and Abbreviations 

 
A - Due to a high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery data. 
 
B - The analyte indicated was also found in the blank sample. 

 
C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are 

within five times the quantitation limit. 
 
E - The value reported exceeds the quantitation range and is an estimate. 
 
F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds. 
 
H - The analyte indicated is a common laboratory solvent and may have been introduced during sample 

preparation, and be impacting the sample result. 
 
I - Compound recovery is outside of the control limits. 
 
J - The value reported was below the practical quantitation limit.  The value is an estimate. 
 
K - Sample duplicate RPD is outside control limits due to sample inhomogeneity.  The sample was 
      re-extracted and re-analyzed with similar results. 
 
L - The RPD is outside of the control limits. 
 
M - Hydrocarbons in the gasoline range are impacting the diesel range result. 
 
M1 - Hydrocarbons in the gasoline range (toluene-naphthalene) are present in the sample. 
 
N - Hydrocarbons in the lube oil range are impacting the diesel range result. 
 
N1 - Hydrocarbons in diesel range are impacting lube oil range results. 
 
O - Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result. 
 
P - The RPD of the detected concentrations between the two columns is greater than 40. 
 
Q - Surrogate recovery is outside of the control limits. 
 
S - Surrogate recovery data is not available due to the necessary dilution of the sample. 
 
T - The sample chromatogram is not similar to a typical ____________. 
 
U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 
U1 - The practical quantitation limit is elevated due to interferences present in the sample. 
 
V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects. 
 
W - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects. 
 
X - Sample extract treated with a mercury cleanup procedure. 
 
X1- Sample extract treated with a sulfuric acid/silica gel cleanup procedure. 
 
Y - The calibration verification for this analyte exceeded the 20% drift specified in methods 8260 & 8270, and 

therefore the reported result should be considered an estimate.  The overall performance of the calibration 
verification standard met the acceptance criteria of the method. 

 
Y1 - Negative effects of the matrix from this sample on the instrument caused values for this analyte in the bracketing 

continuing calibration verification standard (CCVs) to be outside of 20% acceptance criteria. Because of this, 
quantitation limits and sample concentrations should be considered estimates. 

 
Z - 
 
ND - Not Detected at PQL 
 PQL - Practical Quantitation Limit 
 RPD - Relative Percent Difference 
 
 





OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
14648 NE 95th Street, Redmond, WA  98052  (425) 883-3881 
 
 
 
 
November 30, 2021 
 
 
 
 
Todd Burgesser 
CDM Smith, Inc. 
14432 SE Eastgate Way, Suite 100 
Bellevue, WA  98007-6493 
 
 
Re: Analytical Data for Project USG Puyallup Pilot Study 
 Laboratory Reference No. 2111-191 
 
 
Dear Todd: 
 
Enclosed are the analytical results and associated quality control data for samples submitted on November 18, 2021. 
 
The standard policy of OnSite Environmental, Inc. is to store your samples for 30 days from the date of receipt.  If you 
require longer storage, please contact the laboratory. 
 
We appreciate the opportunity to be of service to you on this project.  If you have any questions concerning the data, 
or need additional information, please feel free to call me. 
 
Sincerely, 

 
 
David Baumeister 
Project Manager 
 
 
 
Enclosures 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: November 30, 2021  
Samples Submitted: November 18, 2021  
Laboratory Reference: 2111-191  
Project: USG Puyallup Pilot Study  
 

 
Case Narrative 

 
Samples were collected on October 25, 26, 27, 28, November 1, 8, and 15, 2021 and received by the laboratory on 
November 18, 2021.  They were maintained at the laboratory at a temperature of 2oC to 6oC.    
 
Please note that any and all soil sample results are reported on a dry-weight basis, unless otherwise noted below. 
 
General QA/QC issues associated with the analytical data enclosed in this laboratory report will be indicated with a 
reference to a comment or explanation on the Data Qualifier page.  More complex and involved QA/QC issues will be 
discussed in detail below. 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: November 30, 2021  
Samples Submitted: November 18, 2021  
Laboratory Reference: 2111-191  
Project: USG Puyallup Pilot Study  
 

DISSOLVED ARSENIC 
EPA 6020B 

 

Matrix: Water       

Units: ug/L (ppb)       
     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: Puyallup-SDL3-2-HOUR         

Laboratory ID: 11-191-01           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL3-24-HOUR     

Laboratory ID: 11-191-02           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL3-48-HOUR     

Laboratory ID: 11-191-03           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL3-72-HOUR     

Laboratory ID: 11-191-04           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL3-7-DAY     

Laboratory ID: 11-191-05           

Arsenic ND 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL3-14-DAY     

Laboratory ID: 11-191-06           

Arsenic 3.4 3.0 EPA 6020B   11-29-21   

        

        

Client ID: Puyallup-SDL3-21-DAY     

Laboratory ID: 11-191-07           

Arsenic 3.9 3.0 EPA 6020B   11-29-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: November 30, 2021  
Samples Submitted: November 18, 2021  
Laboratory Reference: 2111-191  
Project: USG Puyallup Pilot Study  
 

DISSOLVED ARSENIC 
EPA 6020B 

QUALITY CONTROL 
 

Matrix: Water       

Units: ug/L (ppb)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK             

Laboratory ID: MB1129D2           

Arsenic ND 3.0 EPA 6020B   11-29-21   
 
 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             

Laboratory ID: 11-191-07                     

    ORIG DUP                     

Arsenic 3.88 3.96   NA NA   NA NA 2 20   

              
MATRIX SPIKES             

Laboratory ID: 11-191-07                     

    MS MSD   MS MSD   MS MSD         

Arsenic 83.4 83.6   80.0 80.0 3.88 99 100 75-125 0 20   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
Data Qualifiers and Abbreviations 

 
A - Due to a high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery data. 
 
B - The analyte indicated was also found in the blank sample. 

 
C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are 

within five times the quantitation limit. 
 
E - The value reported exceeds the quantitation range and is an estimate. 
 
F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds. 
 
H - The analyte indicated is a common laboratory solvent and may have been introduced during sample 

preparation, and be impacting the sample result. 
 
I - Compound recovery is outside of the control limits. 
 
J - The value reported was below the practical quantitation limit.  The value is an estimate. 
 
K - Sample duplicate RPD is outside control limits due to sample inhomogeneity.  The sample was 
      re-extracted and re-analyzed with similar results. 
 
L - The RPD is outside of the control limits. 
 
M - Hydrocarbons in the gasoline range are impacting the diesel range result. 
 
M1 - Hydrocarbons in the gasoline range (toluene-naphthalene) are present in the sample. 
 
N - Hydrocarbons in the lube oil range are impacting the diesel range result. 
 
N1 - Hydrocarbons in diesel range are impacting lube oil range results. 
 
O - Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result. 
 
P - The RPD of the detected concentrations between the two columns is greater than 40. 
 
Q - Surrogate recovery is outside of the control limits. 
 
S - Surrogate recovery data is not available due to the necessary dilution of the sample. 
 
T - The sample chromatogram is not similar to a typical ____________. 
 
U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 
U1 - The practical quantitation limit is elevated due to interferences present in the sample. 
 
V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects. 
 
W - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects. 
 
X - Sample extract treated with a mercury cleanup procedure. 
 
X1- Sample extract treated with a sulfuric acid/silica gel cleanup procedure. 
 
Y - The calibration verification for this analyte exceeded the 20% drift specified in methods 8260 & 8270, and 

therefore the reported result should be considered an estimate.  The overall performance of the calibration 
verification standard met the acceptance criteria of the method. 

 
Y1 - Negative effects of the matrix from this sample on the instrument caused values for this analyte in the bracketing 

continuing calibration verification standard (CCVs) to be outside of 20% acceptance criteria. Because of this, 
quantitation limits and sample concentrations should be considered estimates. 

 
Z - 
 
ND - Not Detected at PQL 
 PQL - Practical Quantitation Limit 
 RPD - Relative Percent Difference 
 
 





OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
14648 NE 95th Street, Redmond, WA  98052  (425) 883-3881 
 
 
 
 
December 15, 2021 
 
 
 
 
Todd Burgesser 
CDM Smith, Inc. 
14432 SE Eastgate Way, Suite 100 
Bellevue, WA  98007-6493 
 
 
Re: Analytical Data for Project 261175-TK3 
 Laboratory Reference No. 2112-079 
 
 
Dear Todd: 
 
Enclosed are the analytical results and associated quality control data for samples submitted on December 8, 2021. 
 
The standard policy of OnSite Environmental, Inc. is to store your samples for 30 days from the date of receipt.  If you 
require longer storage, please contact the laboratory. 
 
We appreciate the opportunity to be of service to you on this project.  If you have any questions concerning the data, 
or need additional information, please feel free to call me. 
 
Sincerely, 

 
 
David Baumeister 
Project Manager 
 
 
 
Enclosures 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 15, 2021  
Samples Submitted: December 8, 2021  
Laboratory Reference: 2112-079  
Project: 261175-TK3  
 

 
Case Narrative 

 
Samples were collected on November 22 and December 6, 2021 and received by the laboratory on December 8, 
2021.  They were maintained at the laboratory at a temperature of 2oC to 6oC.    
 
Please note that any and all soil sample results are reported on a dry-weight basis, unless otherwise noted below. 
 
General QA/QC issues associated with the analytical data enclosed in this laboratory report will be indicated with a 
reference to a comment or explanation on the Data Qualifier page.  More complex and involved QA/QC issues will be 
discussed in detail below. 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 15, 2021  
Samples Submitted: December 8, 2021  
Laboratory Reference: 2112-079  
Project: 261175-TK3  
 

DISSOLVED ARSENIC 
EPA 6020B 

 

Matrix: Water       

Units: ug/L (ppb)       
     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: Puyallup-SDL1-28-Day         

Laboratory ID: 12-079-01           

Arsenic ND 3.0 EPA 6020B   12-14-21   

        

        

Client ID: Puyallup-SDL1-42-Day     

Laboratory ID: 12-079-02           

Arsenic ND 3.0 EPA 6020B   12-14-21   

        

        

Client ID: Puyallup-SDL2-28-Day     

Laboratory ID: 12-079-03           

Arsenic 3.8 3.0 EPA 6020B   12-14-21   

        

        

Client ID: Puyallup-SDL2-42-Day     

Laboratory ID: 12-079-04           

Arsenic 3.4 3.0 EPA 6020B   12-14-21   

        

        

Client ID: Puyallup-SDL3-28-Day     

Laboratory ID: 12-079-05           

Arsenic 3.9 3.0 EPA 6020B   12-14-21   

        

        

Client ID: Puyallup-SDL3-42-Day     

Laboratory ID: 12-079-06           

Arsenic 4.4 3.0 EPA 6020B   12-14-21   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: December 15, 2021  
Samples Submitted: December 8, 2021  
Laboratory Reference: 2112-079  
Project: 261175-TK3  
 

DISSOLVED ARSENIC 
EPA 6020B 

QUALITY CONTROL 
 

Matrix: Water       

Units: ug/L (ppb)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK             

Laboratory ID: MB1214D1           

Arsenic ND 3.0 EPA 6020B   12-14-21   
 
 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             

Laboratory ID: 12-079-06                     

    ORIG DUP                     

Arsenic 4.38 3.98   NA NA   NA NA 10 20   

              
MATRIX SPIKES             

Laboratory ID: 12-079-06                     

    MS MSD   MS MSD   MS MSD         

Arsenic 82.4 82.6   80.0 80.0 4.38 98 98 75-125 0 20   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
Data Qualifiers and Abbreviations 

 
A - Due to a high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery data. 
 
B - The analyte indicated was also found in the blank sample. 

 
C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are 

within five times the quantitation limit. 
 
E - The value reported exceeds the quantitation range and is an estimate. 
 
F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds. 
 
H - The analyte indicated is a common laboratory solvent and may have been introduced during sample 

preparation, and be impacting the sample result. 
 
I - Compound recovery is outside of the control limits. 
 
J - The value reported was below the practical quantitation limit.  The value is an estimate. 
 
K - Sample duplicate RPD is outside control limits due to sample inhomogeneity.  The sample was 
      re-extracted and re-analyzed with similar results. 
 
L - The RPD is outside of the control limits. 
 
M - Hydrocarbons in the gasoline range are impacting the diesel range result. 
 
M1 - Hydrocarbons in the gasoline range (toluene-naphthalene) are present in the sample. 
 
N - Hydrocarbons in the lube oil range are impacting the diesel range result. 
 
N1 - Hydrocarbons in diesel range are impacting lube oil range results. 
 
O - Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result. 
 
P - The RPD of the detected concentrations between the two columns is greater than 40. 
 
Q - Surrogate recovery is outside of the control limits. 
 
S - Surrogate recovery data is not available due to the necessary dilution of the sample. 
 
T - The sample chromatogram is not similar to a typical ____________. 
 
U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 
U1 - The practical quantitation limit is elevated due to interferences present in the sample. 
 
V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects. 
 
W - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects. 
 
X - Sample extract treated with a mercury cleanup procedure. 
 
X1- Sample extract treated with a sulfuric acid/silica gel cleanup procedure. 
 
Y - The calibration verification for this analyte exceeded the 20% drift specified in methods 8260 & 8270, and 

therefore the reported result should be considered an estimate.  The overall performance of the calibration 
verification standard met the acceptance criteria of the method. 

 
Y1 - Negative effects of the matrix from this sample on the instrument caused values for this analyte in the bracketing 

continuing calibration verification standard (CCVs) to be outside of 20% acceptance criteria. Because of this, 
quantitation limits and sample concentrations should be considered estimates. 

 
Z - 
 
ND - Not Detected at PQL 
 PQL - Practical Quantitation Limit 
 RPD - Relative Percent Difference 
 
 





 

  

Appendix I 
SDL Data Evaluation 



Puyallup SDL1 Arsenic

Dobs = Observed diffusivity 0.00E+00 m
2
/s Increment CFa-b EPA Slope(rc)Std Dev rc Conclusion

ρ = Density of the sample 1767 kg/m
3

2 - 7 3.00 0.260 0.077 Surface Wash Off

SA = Surface area of sample 0.0203 m
2

5 - 8 3.00 0.679 0.076 Dissolution

V = Volume of Solution 20.2 L 4 - 7 3.00 -0.030 0.063 Depletion

C0 =

Constituent in solid 

(weighted avg.) 101 mg/kg 3 - 6 3.00 0.218 0.076 Depletion

π = 3.14 2 - 5 3.00 0.373 0.107 Diffusion

1 - 4 3.00 0.424 0.100 Diffusion

Interval t (sec interval) t (sec 

cumulative)

Days Mti (E*i) Mt-cumlt 

(ε
*

n)

Log[Mt] Log t C(soln) 

mg/L

C(soln) 

ug/L
Di

obs EPA 

slope

εn 

(mg/m
2
)

log εn (mg/m
2
)

1 7200 7200 0.083333 1.493 1.493 0.174 3.86 0.00150 1.5 7.63E-15 1.493 0.174

2 79200 86400 1 1.493 2.985 0.475 4.94 0.00150 1.5 1.26E-15 0.279 2.098 0.322

3 86400 172800 2 1.493 4.478 0.651 5.24 0.00150 1.5 3.70E-15 0.585 5.096 0.707

4 86400 259200 3 1.493 5.970 0.776 5.41 0.00150 1.5 6.29E-15 0.710 8.134 0.910

5 345600 604800 7 1.493 7.463 0.873 5.78 0.00150 1.5 7.61E-16 0.263 4.322 0.636

6 604800 1209600 14 1.493 8.956 0.952 6.08 0.00150 1.5 5.29E-16 0.263 5.096 0.707

7 604800 1814400 21 1.493 10.448 1.019 6.26 0.00150 1.5 8.99E-16 0.380 8.134 0.910

8 604800 2419200 28 1.493 11.941 1.077 6.38 0.00150 1.5 1.26E-15 0.464 11.141 1.047

9 1209600 3628800 42 1.493 13.433 1.128 6.56 0.00150 1.5 4.49E-16 0.290 8.134 0.910

31536000 365 32.162 45.595 1.659 7.50 0.00013

63072000 730 22.045 67.641 1.830 7.80 0.00008

157680000 1825 46.289 113.929 2.057 8.20 0.00006

315360000 3650 55.084 169.013 2.228 8.50 0.00004

EU Tank Leaching Mechanisms

y = 0.3623x - 1.2415

R² = 0.9881
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Puyallup SDL2 Arsenic

Dobs = Observed diffusivity 0.00E+00 m
2
/s Increment CFa-b EPA Slope(rc)Std Dev rc Conclusion

ρ = Density of the sample 1803 kg/m
3

2 - 7 5.67 0.584 0.077 Diffusion

SA = Surface area of sample 0.0203 m
2

5 - 8 7.30 0.745 0.076 Dissolution

V = Volume of Solution 20.2 L 4 - 7 7.00 0.046 0.063 Depletion

C0 =

Constituent in solid 

(weighted avg.) 130 mg/kg 3 - 6 5.95 0.609 0.076 Diffusion

π = 3.14 2 - 5 4.80 0.854 0.107 Dissolution

1 - 4 3.85 0.548 0.100 Diffusion

Interval t (sec interval) t (sec 

cumulative)

Days Mti (E*i) Mt-cumlt 

(ε
*

n)

Log[Mt] Log t C(soln) 

mg/L

C(soln) 

ug/L

Di
obs EPA 

slope

εn 

(mg/m
2
)

log εn 

(mg/m
2
)

1 7200 7200 0.083333 1.493 1.493 0.174 3.86 0.00150 1.5 4.42E-15 1.493 0.174

2 79200 86400 1 1.493 2.985 0.475 4.94 0.00150 1.5 7.28E-16 0.279 2.098 0.322

3 86400 172800 2 1.493 4.478 0.651 5.24 0.00150 1.5 2.15E-15 0.585 5.096 0.707

4 86400 259200 3 3.184 7.662 0.884 5.41 0.00320 3.2 1.66E-14 1.325 17.352 1.239

5 345600 604800 7 3.383 11.045 1.043 5.78 0.00340 3.4 2.27E-15 0.432 9.797 0.991

6 604800 1209600 14 3.781 14.827 1.171 6.08 0.00380 3.8 1.97E-15 0.425 12.910 1.111

7 604800 1814400 21 3.582 18.409 1.265 6.26 0.00360 3.6 3.00E-15 0.534 19.522 1.291

8 604800 2419200 28 3.781 22.190 1.346 6.38 0.00380 3.8 4.70E-15 0.649 28.224 1.451

9 1209600 3628800 42 3.383 25.573 1.408 6.56 0.00340 3.4 1.34E-15 0.350 18.437 1.266

31536000 365 20.022 45.595 1.659 7.50 0.00008

63072000 730 22.045 67.641 1.830 7.80 0.00008

157680000 1825 46.289 113.929 2.057 8.20 0.00006

315360000 3650 55.084 169.013 2.228 8.50 0.00004

EU Tank Leaching Mechanisms

y = 0.4885x - 1.8062

R² = 0.9718
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Puyallup SDL3 Arsenic

Dobs = Observed diffusivity 0.00E+00 m
2
/s Increment CFa-b EPA Slope(rc)Std Dev rc Conclusion

ρ = Density of the sample 1795 kg/m
3

2 - 7 4.43 0.591 0.077 Diffusion

SA = Surface area of sample 0.0203 m
2

5 - 8 6.35 1.392 0.076 Dissolution

V = Volume of Solution 20.2 L 4 - 7 5.15 0.520 0.063 Diffusion

C0 =

Constituent in solid 

(weighted avg.) 170 mg/kg 3 - 6 3.95 0.477 0.076 Diffusion

π = 3.14 2 - 5 3.00 0.373 0.107 Diffusion

1 - 4 3.00 0.424 0.100 Diffusion

Interval t (sec interval) t (sec 

cumulative)

Days Mti (E*i) Mt-cumlt 

(ε
*

n)

Log[Mt] Log t C(soln) 

mg/L

C(soln) 

ug/L

Di
obs EPA 

slope

εn (mg/m
2
) log εn 

(mg/m
2
)

1 7200 7200 0.083333 1.493 1.493 0.174 3.86 0.00150 1.5 2.61E-15 1.493 0.174

2 79200 86400 1 1.493 2.985 0.475 4.94 0.00150 1.5 4.30E-16 0.279 2.098 0.322

3 86400 172800 2 1.493 4.478 0.651 5.24 0.00150 1.5 1.27E-15 0.585 5.096 0.707

4 86400 259200 3 1.493 5.970 0.776 5.41 0.00150 1.5 2.15E-15 0.710 8.134 0.910

5 345600 604800 7 1.493 7.463 0.873 5.78 0.00150 1.5 2.60E-16 0.263 4.322 0.636

6 604800 1209600 14 3.383 10.846 1.035 6.08 0.00340 3.4 9.30E-16 0.539 11.551 1.063

7 604800 1814400 21 3.881 14.727 1.168 6.26 0.00390 3.9 2.08E-15 0.754 21.148 1.325

8 604800 2419200 28 3.881 18.608 1.270 6.38 0.00390 3.9 2.92E-15 0.813 28.967 1.462

9 1209600 3628800 42 4.378 22.986 1.361 6.56 0.00440 4.4 1.32E-15 0.521 23.860 1.378

31536000 365 22.609 45.595 1.659 7.50 0.00009

63072000 730 22.045 67.641 1.830 7.80 0.00008

157680000 1825 46.289 113.929 2.057 8.20 0.00006

315360000 3650 55.084 169.013 2.228 8.50 0.00004

EU Tank Leaching Mechanisms

y = 0.4482x - 1.6507

R² = 0.9721
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