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1. Introduction

Daniel B. Stephens & Associates, Inc. (DBS&A) has prepared this aquifer test report for the
Former Y Station State Lead site in Clovis, New Mexico (the site). The report documents the
work performed from July 9 through 20, 2019 in accordance with the work plan dated
September 17, 2018 (DBS&A, 2018), which was amended and approved by the New Mexico
Environment Department (NMED) Petroleum Storage Tank Bureau (PSTB) on February 21,
2019 (NMED, 2019). Due to the presence of light nonaqueous-phase liquid (LNAPL) in BW-5,
DBS&A recommended a change in the approved scope of work to conduct the aquifer testing
activities at newly installed downgradient well MW-11. The change request was submitted to
the PSTB on April 26, 2019 and approved on May 8, 2019. All work was completed in
accordance with the requirements of Part 119 of the New Mexico Petroleum Storage Tank

Regulations (PSTR) and DBS&A standard operating procedures.

1.1 Site History

The Former Y site is located at 721 Commerce Way in Clovis, New Mexico (Figure 1). Initial
site investigation activities completed by the previous consultant in 2011 were driven by the
discovery of a release during a tank pull at the Allsup’s No. 320 (Allsup’s) site, located at the
corner of Prince and 21st Streets. Subsequent investigations from 2012 to 2016 revealed a
large dissolved-phase hydrocarbon plume south of the Allsup’s site, centered near the
intersection of Prince Street and Commerce Way. Interviews with local residents and inspection
of public records by the previous consultant revealed that a Shamrock fueling station was
formerly present on the southwest corner of this intersection, locally referred to as “the Y.” The
former Shamrock was reportedly active from the late 1950s through approximately 1981. The
site is currently used an optical retail center and is surrounded by a variety of other commercial
land uses, such as big box retail stores, fast food restaurants, and existing gasoline service
stations. Residential neighborhoods are adjacent to the commercial corridor to the west and

east.

The previous consultant oversaw installation of 10 groundwater monitor wells (BW-1 through

BW-10) in the vicinity of the Former Y station, including 3 wells on the Allsup’s property
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(Figure 2). As of July 2016, the extent of groundwater contamination remained undefined to the
south and east. Benzene was the constituent found at the highest concentrations and across
the greatest areal extent. Concentrations of other contaminants of concern above applicable

regulatory standards were typically localized near the center of the benzene plume.

DBS&A responded to the request for proposals (RFP) for state-lead remediation services for the
site with a proposal submitted to the PSTB on October 24, 2017. DBS&A was deemed to be
the most responsive bidder and entered into a contract with NMED executed on May 15, 2018.
No corrective action has been implemented at the site, pending completion of site

characterization.

The aquifer test described herein is one component of the site investigation program conducted
by DBS&A under WPID #4022 to address significant data gaps that must be addressed before
the proposed remedial action can proceed. This program will help to better define the current
extent of groundwater contamination under the site, and will serve to better delineate the extent
of hydrocarbon impacts in the vadose zone near the presumed point of release at the Former Y
station. Site investigation activities were conducted from May through October 2019. As part of
the ongoing site investigation, DBS&A installed new monitor well MW-11, which was used as
the pumping well in the aquifer testing program. Installation of MW-11 was completed on
June 8, 2019. Well development was completed on July 15, 2019 and aquifer testing

commenced on July 17, 2019.

1.2 Site Hydrogeology

The site is located in the Llano Estacado section of the Great Plains physiographic province, at
an elevation of approximately 4,280 feet above mean sea level (feet msl). Surface drainage in
the area around the site is generally to the south. The City of Clovis (the City) is located within
the Curry County underground water basin (UWB), as defined by the New Mexico Office of the
State Engineer (NMOSE).

The geology underlying the City consists of layered sedimentary formations dipping gently to the

southeast—principally the Ogallala Formation and underlying Triassic-age sedimentary rocks.
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The Ogallala Formation (Pliocene) consists of fine- to coarse-grained sand, silt, and clay; ledges
of weathering-resistant, calcium carbonate-cemented caprock are present near the top of the
formation (Galloway, 1972). The caprock unit of the Ogalalla Formation is up to 60 feet thick,
variably cemented by caliche, and has been observed in boreholes completed at the site. The
caprock is underlain by a thick sequence of fine-grained, loosely consolidated sands and silty
sands. A slight increase in cementation is noted below about 250 to 300 feet below ground
surface (bgs) in boring logs from the site. Sonic cores retrieved during drilling of new wells
installed in 2019 indicated the widespread presence of a poorly sorted, clay- and gravel-rich

interval below about 350 feet bgs, consistent with the basal beds described by Galloway (1972).

Based on data from the U.S. Geological Survey (USGS), the Ogallala Formation likely extends
to a depth of approximately 380 feet bgs in the site vicinity (Hart and McAda, 1985). The
Ogallala Formation is underlain by fine-grained sedimentary rocks of the Triassic-age Dockum
Group. Rocks of the Dockum Group are considered hydrologic bedrock, and constitute the
lower bound of the Ogallala Aquifer (Hart and McAda, 1985; Galloway, 1972).

At the site, groundwater is present within the Ogallala aquifer under unconfined conditions, and
is encountered at depths of approximately 325 to 330 feet bgs. The current saturated thickness
of the Ogallala aquifer in the site vicinity is therefore estimated to be approximately 50 to
55 feet. The City currently relies entirely on groundwater from the Ogallala aquifer for its
municipal water supply. Significant and ongoing water level declines in the Ogallala aquifer are
well documented in the Clovis area. Water levels have decreased in the Clovis vicinity by over
50 feet since 1950, and recent estimates indicate that water levels have been decreasing at
locally variable rates up to 1 foot per year. Modeling of the Curry County UWB by the NMOSE
estimated that the hydraulic conductivity of the Ogallala aquifer in the vicinity of Clovis is
approximately 70 feet per day (ft/d), with a specific yield of approximately 23 percent (NMISC,
2016).
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2. Scope of Work

As discussed in the proposal for state-lead remediation services, step-drawdown and constant-
rate pumping tests are needed to evaluate parameters for design of the groundwater extraction
component of the proposed remedy. In the response to the RFP, DBS&A proposed using BW-7
for these pumping tests, but it was subsequently discovered that BW-7 is damaged and no
longer has a sufficient saturated interval to accommodate aquifer testing. DBS&A therefore
proposed in the approved work plan to use existing well BW-5. However, during a well check
on March 6, 2019, LNAPL was present in well BW-5 at a thickness of 1.92 feet. LNAPL was not
reported during previous monitoring events. Pumping tests are typically not conducted in wells
containing LNAPL due to the potential for smearing fuel product below the water table and the
difficulty of treating LNAPL-containing fluids for discharge. With wells BW-5 and BW-7 both
unsuitable for aquifer testing, DBS&A proposed to conduct the tests at newly installed
downgradient well MW-11. Pumping tests were scheduled to be conducted following
completion of well development at the newly installed well.

Planned aquifer testing at MW-11 consisted of a 12-hour step-drawdown test, followed by a
72-hour constant-rate test. The step-drawdown test was planned to consist of a series of four
3-hour steps, with discharge rates increasing at each step—from 5 gallons per minute (gpm)
during the first step to 35 gpm on the last step. These proposed pumping rates were based on
calculations from published aquifer parameters. However, observations recorded during well
development suggested that the production capacity of on-site wells was less than expected,
and would likely be limited to less than 10 gpm for the purposes of aquifer testing. The stepped

discharge rates and testing procedure used are described in detail in the following sections.

The results of the step-drawdown test (Section 3.1) were used to select an optimal pumping rate
for the proposed 72-hour constant-rate test. DBS&A assessed aquifer parameters using
AQTESOLYV software and analytical methods appropriate to determine well efficiency, aquifer

hydraulic properties, and the theoretical capture zone of the pumped well.
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3. Aquifer Testing

Yellow Jacket Drilling, Inc. of Phoenix, Arizona provided the electronic submersible pump
(Grundfos model 35S575-22) and controller, including all downhole apparatus, and a generator to
operate the pump. EnviroWorks, LLC of Edgewood, New Mexico provided surface conveyance
plumbing, flow meters, temporary storage tanks, and treatment equipment, including a second
generator, for treatment of discharged groundwater during the aquifer pumping tests. The
treatment and disposal process for groundwater discharged during the aquifer tests is described

in Section 3.3.

Nearby existing wells BW-10 and BW-7 were used as observation wells for the step-drawdown
test and constant-rate test conducted at well MW-11. Wells BW-10 and BW-7 are approximately
350 and 450 feet from the pumping well, respectively. Manual water level measurements were
collected from the pumping and observations wells during the step-drawdown test and the
constant-rate test. On July 9, 2019, prior to the step-drawdown test, transducers were deployed
in pumping well MW-11 and observation well BW-10 to establish baseline conditions and verify
transducer function. On July 17, 2019, DBS&A began performing the aquifer tests at well MW-11.
Field notes documenting activities conducted and data collected during the aquifer tests are

provided in Appendix A. Photographs taken during the aquifer tests are provided in Appendix B.
3.1 Step-Drawdown Test

Based on observations during well development, DBS&A attempted to execute the step-
drawdown test at MW-11 with pumping steps of 6, 9, 12, and 15 gpm. These rates are lower
than those initially proposed, and the pumping equipment installed at the well was oversized for
the selected discharge rates; flow was controlled at the surface using a valve at the discharge

point.

Following a period of adjusting the flow controls to maintain a steady rate of 6 gpm, the initial
step was conducted for the planned duration of 3 hours, with approximately 15 feet of drawdown
observed in the well. Totalizer counts indicated a time-averaged discharge rate of 6.4 gpm

during this period. Increasing the flow to 9 gpm resulted in rapid drawdown of the water level to
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below the transducer setting, near the pump inlet. Two attempts were made to conduct the
second step at the proposed 9 gpm rate, with the same result. The pumping rate was
temporarily decreased back to 6 gpm. During the remainder of the test period, two steps of
2 hours duration each were conducted at pumping rates of 2.5 gpm and 4.1 gpm, resulting in
drawdown of 4.6 feet and 10.8 feet, respectively. Based on the observed drawdown at the end
of the final step, a pumping rate of approximately 4 gpm was selected for the constant-rate test.

3.2 Constant-Rate Pumping Test

Following verification that the water level in the well had recovered at least 95 percent of the
drawdown incurred during the step-drawdown test, DBS&A began a constant-rate test at
8:00 a.m. on July 18, 2019. Based on observations from the step-drawdown test, the constant-
rate test was conducted at a discharge rate of approximately 4 gpm. As with the step-
drawdown test, instantaneous flow rates interpreted from totalizer measurements varied
considerably during the first hour of the test. During the bulk of the remainder of the test, time-
averaged discharge rates based on totalizer readings were generally within 10 percent of the
target rate of 4 gpm. The discharge rate dropped to under 2 gpm between hours 4 and 5 of the
test, but was corrected after that time and remained relatively constant for the remainder of the
test, with the exceptions noted in Section 4.1.3.

The constant-rate pumping test was terminated after 60 hours, at 10:00 p.m. on July 20, 2019,
in order to accommodate the property owner’s request that the parking lot area be made
accessible for business activities. DBS&A determined that sufficient data for interpretation of
aquifer parameters had been gathered by this time. DBS&A monitored recovery from the

constant-rate test for approximately 10 hours after cessation of pumping.

3.3 Discharged Groundwater Storage and Disposal

Groundwater discharged during the pumping tests was stored in a 1,500-gallon temporary
holding tank located near the pumping well. Groundwater discharge samples were collected

once per day during the step-drawdown and constant-rate tests, and were submitted to Hall

Environmental Analysis Laboratory of Albuquerque, New Mexico (HEAL) for analysis of volatile
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organic compounds (VOCs) using U.S. Environmental Protection Agency (EPA) method 8260B
and analysis of 1,2-dibromoethane (EDB) using EPA method 504.1.

Water was pumped from the primary holding tank through a Geotech LO-PRO portable air
stripper unit into an 1,100-gallon secondary holding tank. The trailer-mounted air stripper was
placed on stacked railroad ties so that water could gravity drain through the stripper directly into
the secondary tank. Prior to discharge to the City sanitary sewer, water samples collected from
the secondary holding tank were field-screened using a Defiant Technologies, Inc. FROG 4000
portable chromatograph. Treated effluent was discharged to the City sanitary sewer pending
screening verification that benzene concentrations were reduced to approximately 5 micrograms
per liter (ug/L), the New Mexico Water Quality Control Commission (NMWQCC) standard. If the
water in the secondary holding tank did not meet the screening criteria for release, it was
recirculated through the air stripper unit until the discharge criteria were met. Approximately
17,000 gallons of groundwater was extracted, treated, and discharged during the step-
drawdown and constant-rate tests. No fluids were discharged to the ground during the step-

drawdown and constant-rate tests.
In accordance with industrial discharge requirements for the City, a treated effluent discharge

sample was collected during the constant-rate test and analyzed by HEAL for dissolved lead
using EPA method 6010/200.7.
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4. Results and Analysis

DBS&A analyzed data from the aquifer tests using AQTESOLV for Windows (Version 4.50
Professional). AQTESOLYV is distributed by HydroSOLVE, Inc. and contains a comprehensive
suite of standard and published analytical solutions for determining aquifer properties from
pumping and slug tests. Data collection and analytical results are discussed in the following

subsections.
4.1 Field Data

4.1.1 Baseline Data

Transducers were installed in wells MW-11 and BW-10 on July 9, 2019. The transducer cable
at MW-11 was cut and stolen on the night of July 14, 2019, although the transducer itself and
the background data recorded up to that point were recovered prior to the pumping tests.
DBS&A also recorded surface barometric pressure at the site using a BaroTroll datalogging

barometer.

Minimal pressure changes were observed in the wells during the baseline monitoring period,
although a slight diurnal cycle was noted with a typical magnitude of 2 to 3 inches of water. The
transducer cables are vented at the surface, and therefore compensate for changes in surface
air pressure. DBS&A believes that the diurnal pressure changes recorded by the transducers
represent daily changes in the subsurface pressure differential with respect to surface
conditions. Small-magnitude subsurface differential pressure cycles are common in settings
where there is a thick vadose zone, and previous site investigators have noted that site wells
periodically exhibited positive or negative pressure at depth relative to surface conditions. The
observed variances are not sufficient to significantly impact the performance or results of the

aquifer testing.

Water level and barometric pressure plots derived from data collected during the baseline
monitoring period are provided in Appendix C.
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4.1.2 Step-Drawdown Test

The primary purpose of the step-drawdown test was to determine an appropriate and
sustainable pumping rate for the constant-rate test. Step-drawdown test data can also be used
to estimate the specific capacity of a well at various pumping rates, as well as the well
efficiency. Due to the lower-than-expected capacity of the pumping well and multiple attempts
to determine a sustainable pumping rate, the step-drawdown test was not conducted using
sequentially increasing pumping rates. Because the data used in the step-drawdown test
analysis are non-standard, analytical results should be considered provisional and approximate
(Appendix D).

4.1.3 Constant-Rate Test

4.1.3.1 Pumping Well

The step-drawdown test data indicated that monitor well MW-11 would be capable of sustaining
a pumping rate of 4 gom. This rate was selected for the constant-rate test. Due to sharp
pumping rate fluctuations during the early-time portion of the test, the dataset does not conform
to strict criteria for a standard constant-rate test. Due to the great depth to the water table,
initially filling the column pipe withdraws a proportionally large amount of water before the
discharge rate can be measured and adjusted at the surface, resulting in variable and
anomalous pumping rates during the initial minutes of the test. Although the AQTESOLV
software can accommodate and interpret variable-rate pumping tests, adjustments to the
discharge rate during the test often occurred incrementally during the early part of the test,
rendering interpretation problematic. Early-time data from this test are therefore not considered

for assessment of aquifer properties.

Time-averaged pumping rates during the bulk of the test were typically within 10 percent of the
target discharge rate of 4 gpm. However, due to the limited well capacity and low pumping
rates used in the test, small changes in the discharge rate can have a significant effect on
drawdown trends. For example, the drawdown observations suggest a slight increase in the
overall pumping rate at approximately 33 hours, which is reflected in the pumping rate input for

AQTESOLYV analysis (Appendix E). A sharp drop in the pumping rate around 5 to 6 hours is
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noted in the field documentation, with a corresponding decrease in drawdown observed in the
pumping well; this drop is reflected in the model solution. Discharge rates were generally
steadier after this adjustment, and these later-time data are used as the basis for interpretation

of aquifer parameters (Section 4.2.2).

Drawdown continued to increase slowly during the constant-rate test. During the last 6 hours of
pumping, the water level continued to decrease by 0.02 foot per minute. Steady-state
conditions therefore did not develop through the duration of the test. The final drawdown in the
well after 60 hours of pumping was approximately 15.4 feet. Nearly complete water level
recovery occurred within several minutes of the termination of pumping, suggesting that the
check valve on the column pipe was not functioning properly. Therefore, recovery observations

could not be analyzed to derive aquifer parameters.

4.1.3.2 Observation Wells

Wells BW-10 and BW-7 are approximately 390 and 420 feet from the pumping well, respectively.
New wells MW-12 and MW-13 are closer to MW-11, but were not installed at the time of the
constant-rate test (Figure 2). Transducer data from BW-10 and manual water level
measurements taken at BW-10 and BW-7 indicated minimal changes in observation well water
levels during the constant-rate pumping test. Field observations did not indicate an interpretable

departure from background conditions during the 60 hours of test pumping.

4.2 Analysis

4.2.1 Step-Drawdown Test

The specific capacity of the pumping well appears to be on the order of 0.4 to 0.5 gpm per foot
(gpm/ft) at a pumping rate of less than 4 gpm. Well efficiency was calculated using the methods
of Driscoll (1986). Based on the available data, the pumping well appears reasonably efficient,
with a calculated efficiency on the order of 75 percent at a flow rate of 4 gpm. As noted above,
the step test field procedure was non-standard, and analytical results should be considered

provisional and approximate. Calculations are provided in Appendix D.

P:\_DB18-1157\Aquifer Test Rpt.O-19\Former Y_024.docx 10



Daniel B. Stephens & Associates, Inc.

4.2.2 Constant-Rate Test

DBS&A analyzed data from well MW-11 using the AQTESOLV software application and the
solution of Tartakovsky and Neuman (2007) for unconfined aquifers with partially penetrating
wells under unsteady flow conditions. The simulation derives aquifer hydraulic properties by
matching solution type curves with time-drawdown plots derived from field observations for the
given pumping rates. Model inputs included pumping rate information derived from field
totalizer records and drawdown data collected from the downhole pressure transducer at

1-minute intervals. Additional inputs include the following:

The diameter of the 5-inch polyvinyl chloride (PVC) well casing and 9-inch borehole.

e The thickness of the Ogallala aquifer is approximated at 50 feet, and is assumed to be
underlain by comparatively impermeable bedrock materials. Approximately 30 feet of

well screen is below the water table under current static water level conditions.

e The hydraulic conductivity anisotropy ratio (K,/K;) is set to 0.1, consistent with the aquifer

lithology of layered silty sand and weakly cemented fine-grained sandstone.

e Storativity and specific yield were assumed to be on the order of 0.2, consistent with
unconfined aquifer conditions and sandy, fine-grained aquifer materials (e.g., Freeze
and Cherry, 1979) and previous reporting by NMISC (2016).

Drawdown data from manual water level measurements conducted periodically during the test
were also analyzed using the same methods and input parameters. Based on the AQTESOLV
solutions for input pumping rates, drawdown data were consistent with an aquifer transmissivity
of approximately 58 square feet per day (ft/d) and a specific yield of 0.20. The transmissivity
estimate is equivalent to a hydraulic conductivity of 1.16 ft/d for an aquifer of 50-foot thickness.

Drawdown plots with matched type curve solutions are provided in Appendix E.
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4.2.3 Water Quality Analysis

A preliminary water quality sample was obtained from well MW-11 immediately following well
installation but prior to well development to assess the suitability of the well for aquifer testing.
The preliminary sample results indicated a benzene concentration of 64 pg/L and
1,2-dichloroethane (EDC) concentration of 5.2 pg/L, both of which exceed the NMWQCC
standards. Concentrations of other VOCs were either below laboratory detection limits or below
the applicable groundwater quality standards. These results were deemed suitable for

groundwater extraction, treatment, and discharge operations.

Significantly higher concentrations of dissolved-phase VOCs were detected in the daily
groundwater discharge samples than were suggested by the preliminary sample analysis.
DBS&A believes that the preliminary sample was diluted by water added to the borehole during
well drilling and construction. A total of four samples were collected during aquifer testing, and
results showed increasing concentrations of VOCs during the testing period. For example, the
benzene concentration increased from 1,200 ug/L in the initial sample during aquifer testing to
2,000 pg/L in the final sample prior to cessation of pumping. Concentrations of other VOCs
increased correspondingly. Results of the final groundwater discharge sampling on July 20,
2019 indicate that concentrations of benzene (2,000 ug/L), EDB (3.2 pg/L), EDC (91 pg/L), and
total xylenes (770 ug/L) exceed NMWQCC standards. Analytical results are summarized in

Table 1. Complete analytical laboratory reports are provided in Appendix F.

The dissolved lead concentration of 0.0052 milligrams per liter (mg/L) in the treated effluent

sample meets City industrial discharge standards (Appendix F).
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5. Conclusions

The results of aquifer testing conducted at Former Y Station monitor well MW-11 indicate
aquifer parameters that are consistent with literature ranges for fine-grained silty sand aquifers
under unconfined conditions (e.g., Freeze and Cherry, 1979). Although consistent with the site
geology, the results of the aquifer test indicate an aquifer that is more than an order of
magnitude less transmissive than regional literature estimates for the Ogallala aquifer, which

suggested hydraulic conductivities of approximately 70 ft/d.

DBS&A also conducted physical properties analyses of remolded aquifer materials from
selected sonic drill cores collected below the water table during borehole installation for wells
BW-7R and MW-11 through MW-13. The complete soil laboratory report is provided in
Appendix G; additional discussion of soil physical properties analysis will be provided under
separate cover in DBS&A’'s well installation report. Laboratory estimates of hydraulic
conductivity from remolded sonic core materials range from 1.59 to 11.3 ft/d; the aquifer test
results are therefore close to the low end of laboratory estimates. The sample collected from
the borehole for pumping well MW-11 yielded a result of 4.54 ft/d, but did not incorporate the
clayey sand and gravel interval at the base of the aquifer. DBS&A believes the physical
properties analysis and the aquifer testing results to be broadly consistent, as (1) well losses
under pumping drawdown conditions may result in a slight underestimate of hydraulic
conductivity based on aquifer testing and (2) target remold parameters for the laboratory sample

may result in a slight overestimate of hydraulic conductivity from physical properties analysis.

Pumping test observations and aquifer parameters indicate that a pumping rate on the order of
approximately 4 gpm may be sustainable for long-term groundwater extraction operations from
well MW-11, assuming that steady-state conditions develop. Water level data from observation
wells did not demonstrate an interpretable effect from pumping during the 60-hour constant-rate
test. However, a simple approximation based on the Theis (1935) equation, using aquifer
parameters consistent with those described in Section 4.2.2, indicates that at a distance of
400 feet from the pumping well, measureable drawdown effects would not have occurred within
60 hours. The results indicate that under idealized conditions, drawdown at distal wells should

become measureable within 60 days of the start of extraction at the target rate of 4 gpm from
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well MW-11. Tables 2a and 2b summarize hypothetical drawdown over time at a distance of

400 feet from the extraction well.

The aquifer testing results demonstrate that groundwater extraction will be a viable remediation
strategy at the site. Additional rigorous groundwater modeling should be conducted using the
aquifer test results and other data to establish the basis for remediation system design. This
analysis, which would be performed during development of a final remediation plan (FRP),
would evaluate both regional drawdown and particle capture from multi-well pumping scenarios.
Recommendations for implementation of groundwater treatment at the site would also be

discussed in the upcoming FRP for the site.
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Table 1. Groundwater Analytical Organic Chemistry Data, MW-11
Former Y State Lead Site, Clovis, New Mexico

Concentration ® (ug/L)
Total Total
Sampling Period Sample Date | Benzene | Toluene | Ethylbenzene | Xylenes BTEX MTBE EDB" EDC Naphthalenes
NMWQCC Standard 5 1,000 700 620 None 100 0.05 5 30

Preliminary 6/07/2019 64 <1.0 4.3 16 84.3 <1.0 0.014 5.2 <10
Step-drawdown test 7/17/2019 1,200 42 120 460 1,822 <1.0 2.7 71 21.4
Constant-Rate Test
Day 1 7/18/2019 1,200 18 120 450 1,788 <1.0 2.3 67 23.2
Day 2 7/19/2019 2,000 9.2 190 760 2,959 <1.0 3.1 97 41.2
Day 3 7/20/2019 2,000 <10 190 770 2,960 <10 3.2 91 <100

Bold indicates that value exceeds New Mexico Water Quality Control Commission (NMWQCC) groundwater standard.

a Samples analyzed in accordance with U.S. Environmental Protection Agency (EPA) method 8260B, unless otherwise noted.
b Analyzed using EPA method 504.1.

pg/L = Micrograms per liter

BTEX = Benzene, toluene, ethylbenzene, and total xylenes

MTBE = Methyl tertiary-butyl ether

EDB =1,2-Dibromoethane

EDC = 1,2-Dichloroethane
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Table 2a. Observation Well BW-10 Parameters

Parameter Value?
Pumping rate (Q) 4 gpm
Hydraulic conductivity (K) 1.16 ft/d
Storage coefficient (S) " 0.2
Distance from pumping well (r) 400 feet
Aquifer thickness (b) 50 feet

a Aquifer parameters are derived from the constant-rate pumping test
conducted in July 2019.

b Storativity, equivalent to specific yield (S,) in an unconfined aquifer.

Table 2b. Simplified Theis Calculation of Theoretical Drawdown at
Observation Well

Time (days) Drawdown (feet)
1 <0.01
30 0.002
60 0.04
365 0.78

Note: Pumping well is MW-11; observation well is BW-10.
Assumptions: 1. Aquifer is infinite, homogeneous, and of uniform thickness.
2. Water is released instantaneously from storage with decline of
hydraulic head.
3. Well bore storage can be ignored.

Calculations:
Q
s= T w(u)
ooe—y uZ u3 " un
= —dy=-y-1I ——t—— (D) —
w(u) L yay y —log.u+u 2.2!+3.3! +(-1) o
s
b
where s = drawdown
Q = pumping rate (Table 2a)
T = transmissivity
w(u)= Theis well function
y =avariable of integration
r  =radial distance from pumping well to observation well (Table 2a)
S = storativity (Table 2a)
t  =time elapsed since start of pumping
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Pumping Test Field Sheet Page_{_of_f_

Shep Tge7—
Project Name: }fo/ﬁrum y ) Project No.: bé/j; //(57 Measured By:
Well ID: (Y} \w =) | 8 Pumping Well§g Oberservation Well [J Measuring Point (height): ] & 3/Q o
| 3ésing Diameter:  § #” ) Distance from Pumping Well: Planned Duration of Test: [)\4/1;:5
nitial Totalizer Reading: ;? 8 . 7 Pump On: Date/Time Pump Off: Date/Time
Screened Interval: X D5-§ <385 ¢S [static water Level: 86 & 32&.6/|sWL Date/Time: j>52, 74%7 Water Column (ft.):
Transducer Installed @/N): Make and model: A9 pe.level F00 Serial No. Install Depth (ft. btoc): 35’ g
Pump Make and Model: - |Seria| No: |Pump Inlet Setting (ft. btoc):
Initial water column over transducer (ft.): 2‘/ -3 7 M}f/. D linitial water column over pump inlet (ft.): 2\? i’? TAlekie IS5.15
\
Toget€ o _Loming 339.1 7394 [2.%¢ [ 933 [121.9 [ 55 | deandorn belks ducec
g g | i3 |33.F | L] (372.9 |€apmn|I TS |23y |J¢2 | 03.¥|5. S
1432 |18 |33%.50 3929 | (qgm
1432 3v0.1% Y301 | & 4858 | 2802|347 | K.Y | 190
i207 3v0.Yy £22.% | € 12¢ 22.69 | 77» 72.2. | 2.%S
j237 SYL2x 7%.s | 6 1.85 (2350 (312 | 432|293
[25% 585 ¢ 157 |27 | Ly | 52.¢ | 272
1209 34/.50 Tze .5 | 2% 30 | W7 P oI ATHA 1526
/90F 39/.25 13356 | 4 262 | 26.1Y 727 |S3l |2 9Y
/55 R 25446 /8207 | 2 |7L =2 | 6. YETEE 174 200
/607 3%./6 1€50,S| 1.9
37 231,17 199%.2.| 2
¢ 37 331 ' F i7Y3.F | 2
T 53&.%% 213, ‘/ Sw-reh to 9?7/“ 1706
/822 233.00 233,39
227 337. 22%¢.3| Y |7.949 2333|784 | 63% [3.3]
/%6850 337, M1 2%9.0| <
Swich +o Bogpm 06
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Pumping Test Field Sheet
Srer [ oo

Page_/ofL

Project Name:

Project No.:

Measured By:

Well ID: S/ « 3

Pumping Well [ Oberservation Well m\

Measuring Point {(height):

Casing Diameter:

Distance from Pumping Well:

Planned Duration of Test:

Initial Totalizer Reading:

Pump Off: Date/Time

Screened Interval:

Static Water Level:

Pump On: Date/Time /O §2_ ?‘A Z:A f

SWL Date/Time:

Water Column (ft.):

Transducer Installed (Y/N):

Make and model:

Serial No.

Install Depth (ft. btoc):

Pump Make and Model:

|Seria| No:

IPump Inlet Setting (ft. btoc):

Initial water column over transducer (ft.):

Initial water column over pump inlet (ft.):

Time Tm;asrltn “ W:tZF:m(ft:et) Dre:l\;/!t;to)wn 1(:::2:2; Pum(:i:ri)R ate pH Temp. (°C) S(F:L.Si:r::)l. ORP (mv)|D.O.  (mg/L) Comments
(minutes)
/5y o37.35
PEY 32332
125¢ 327.32]
iSYE 327,32
20 324.30
s el 323.2F

55935
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Pumping Test Field Sheet
Srer Teo1 (#w-y)

Page ,of /

Project Name:  (Lprtayn Y/
[4

ProjectNo.. D {3 /2, /45 7

Measured By:

wellID: A w/~[0

Pumping Well OJ

Oberservation Well ﬁ\

Measuring Point (height):

Casing Diameter:

Distance from Pumping Well:

Planned Duration of Test:

Initial Totalizer Reading:

Pump On: Date/Time /(752

/)11

Pump Off: Date/Time

Screened Interval:

Static Water Level:

SWL Date/Time:

Water Column (ft.):

Transducer Installed (Y/N):

Make and model:

Serial No.

Install Depth (ft. btoc):

Pump Make and Model:

|Seria| No:

|Pump Inlet Setting (ft. btoc):

Initial water column over transducer (ft.):

Initial water column over pump inlet (ft.):

e | s | et | omdoun | Tomafoumging el L Lo e |00, (g comments
(minutes)
/20/ 315.29
22 325 28
/30 2 4518
/Yoo 5.3
1627 325.23
¥20 325,22

2355
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Pumping Test Field Sheet

Project Name: /;,_’)M--é?( l/’ Project No.: DB /2, /”5? Measured By: .
Weli ID: m w - \ ‘ ' Pumping Wellq Oberservation Well [] Measuring Point {height): /0 3/2 ’
Casing Diameter: 5 " Distance from Pumping Well: - Planned Duration of Test: —71 hrs
Initial Totalizer Reading: 2526 &{ Pump On: Date/Time 8 . OO -7' ’8 -] 7 Pump Off: Date/Time '
Screened Interval: |Static Water Level: 326. 56 SWL Date/Time: 075& 718 ]7 Water Column (ft.):
Transducer Installeg (Y/N): Ma{ke and model: on\w tCa i) Serial No. Instail Depth (ft. btoc):
Pump Make and Mc:;elz ~ Serial No: |Pump Inlet Setting (ft. btoc):
Initial water column over transducer (ft.): Initial water column over pump inlet (ft:):
Time T(:sfr:) o o] e ™ | o [Pty remp (o M o (mafoo. mg|  comments
OFo | i
oo 22 2 |339.¥o ASY2 o
2903 3
0¥ oy ¢ -
0%oS | S |235.32 2553.3] /-7
006 & |355.B0 25580 | 43
0807 7 |336.3¢ 25¢2.8| 4.8
088 € |336.5s 25€9Y.3| /.5
o0bo? Q@ |336.%2] 2566.9 L 6726
p810 10 |336.95 2533.% | 6469 ~
o¥il I [33%. 0% 2519 | 65759
o%12 | 13 |33%1y 2583.8 | 4.6
0%13 13 |334.20 2580 | 4.2
oB 14 [33%.o% 2595 | 7.9
oS 1S - -
0%16 16 [336.%9 2589.2 | /.3
2% 13 L# |338.7% 26655 4.3
°¥ 18 1¥ 133870 26083 «. B
l2-2K4 19 1336.65 261295 ¢.2-
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Pumping Test Field Sheet

Page __&_ofi

Project Name: wellip: - MW-[ Measured By:
Time Since

e | S | P | o P cof % o oo, oun|  commen
0320 20 | 33663 r6led| A

o2l | 21 (33663 26208 ./

%22 22 |336.6Y 26352l 4.9

0%23| 2% |33¢50 2624.1| 3.9

op2¢4 | 24 |3%6 9B 26320| 2.9
Jo%aS| 2S5 [336.vy3 2636.8| ¢.8

D26 26 |336.40 29,3 | ¢S

oT21| 23 [336.Ye 2849Y.5| 3.2

%28 | 2% [33¢. % 2649817 ¢ ¢

0%27| A9 [336.4/ 265'.812.¢

0830 3o [336.43 2¢55.9| ¢/

7%31 | 3/ 33€.95 260.2 | ¢.3

%32 | 32 |33 vY 266951 9.3

0%33 | 33 [336.¥4 2663.5| 3.¥

o%3Y | 39 |336+6 2¢32.5| &4

0838 | BS  |336.9% 26759 3.9

osYS| Y5 |33¢.5¢ 2114.5| 3.7

©0909 | g2 |3%.6¢ 21372.1| 4.2

0930 | 90 |33¢.]Y 2%96.5 | .43.99

00O | 120 |336.96 3222./| YA 333 [23.0€ | 788 183.3 |2.69
03¢ | 15 35209 3156.6| 3.9 |150 |23.%¥9|783 |158.3 |28/
/oo | 180 [337.12 3257.413.92 |7Z61 2330 |¥79 |7v6 |3.63
130 | 210 [3371.2 33%1.81 Y./ |959 |23.¢6=|781 |€75 [R86
1200|290 [337.23 3500. 1 |3.9% |?3 |2v.94s|?83 |€%7 |0.¥!
i2309 | 2%0 |331.96 3572.4/2.33 |4.52 |25.¢] | 361 673 [2%8%
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Pumping Test Field Sheet

roscB3ot 1.

Project Name:

Project No.:

Measured By:

Well ID:

M-l

Pumping Welb&

Oberservation Well [

Measuring Point (height):

Casing Diameter:

Distance from Pumping Well:

Initial Totalizer Reading:

Pump On: Date/Time %3 o0 7/8"/7

Planned Duration of Test: ‘7 7 A's
\
Pump Off: Date/Time

Screened Interval:

Static Water Level: 3.26. 56

SWL Date/Time:

Water Column (ft.):

Transducer Installed (Y/N):

Make and model: £+ t. o teolf

Serial No.

Install Depth (ft. btoc):

Pump Make and Model:

Serial No:

|Pump Inlet Setting (ft. btoc):

Initial water column over transducer (ft.):

Initial water column over pump inlet (ft.):

) Time Since Depth to Drawdown Totalizer |Pumping Rate . Sp. Cond.

Time (m?rt]z;t(es) Water (feet) (feet) (gallons) (&om) pH Temp. (°C) (uS/cm) ORP (mv)|D.O. (mg/L) Comments
13o0 336.65 36314 | 2.2

133¢ 337.2.5 3788|494 A |7.5Z [25.80 | 8 | 6vo |3 23
Y00 337.26 3290 ) 7.4 | 25.99 | 754 | 56.1 2-33
Y30 331.29 3795.1 7.36 |2409(33%3 |5%3 [3.86
N soe 227,36 9176 .<f 7.55 125311796 [$v.3[12.9S
1530 331.49 4855] 3.9 |74 | 2397 | 1e4 | S7L | Q.50
1400 33LYL 4377,0| 4, %329 |25/ | 794 | 52.9 | 2.27F
b5 33154 1563.0| 3.94 | %5) | 23,8, 777| 487 | 9w
"2 33146 25,0 4

jx10 33774 18¢8.5| 4,0)

/944 3319 5003,0

404 33 ¥3 Soglo| 3.45

Tk 53¢ 9 14y

2000 238 7300 19.00

ES 238 5430 1.33| 2259 772 | (Ao | Lgo
AN L3008 5Y500

>3] 238 0L ¢40.0

7 700 378 .03 R 72700/ Y.04

7120 33401 SBl0.d
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Pumping Test Field Sheet

Project Name: Well ID:/1/WI/" ” Measured By:
Time Since -

e | S | e | ot || P [ (0] P fow mafoo | commens
220 238,05 §010.1] 2 2%

A 3550 328.0¢ clle.z| U4.o

A ooco| R4es 538.24 LR

Ry ye 2355 £250,7| 4.l
0100 $38.00] <YTod 3.3

| 30 2384 GoQos| 4.3

0Zoo 3386 (6o3| 3.7

6Z3¢ 33857 689 (. b

07300 27%R 57 E97073 4. 67

0530 23857 2056.4| 21,1
EM00 3283 7\702]3 94
R 228 }8 7230/ 1.99
O¥o 232 0g 7HQ. [ 4%
o7F % 338.9 7588%143.9

0400 339.0 7465 3.4

o030 239 | 77¢.7] 4.6

0762 334,02 7505 1| 4.%

07%0 3349 pYy 00179 4.01

©B01 339.09 Bi%®» | 4.i5

%\ 230.17 a5 b | %493

0900 349.93 @264]32.9

04%0 339 .3% ubl.l %9

i 000 239 27 %L05

10D) 329.25 §735 9

1100 539 3 8939, {,
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Pumping Test Field Sheet

Pageﬁ;fﬂ_

Project Name:

Project No.:

Measured By:

Well ID: MW"‘?/

Pumping Well g

Oberservation Well (J

Measuring Point (height):

Casing Diameter:

Distance from Pumping Well:

Planned Duration of Test:

T

Initial Totalizer Reading:

Pump On: Date/Time

Pump Off: Date/Time

Screened Interval:

Static Water Level:

SWL Date/Time:

Water Column (ft.):

Transducer Installed (Y/N):

Make and model:

Serial No.

Install Depth (ft. btoc):

Pump Make and Model: Serial No: Pump Inlet Setting (ft. btoc):
Initial water column over transducer (ft.): Initial water column over pump inlet (ft.):
Time Since . .
Time Start Depth to Drawdown Totalizer |Pumping Rate oH Temp.  (Q) Sp. Cond. ORP mv)lp.o. (e Comments
) Water (feet) (feet) (gallons) (gpm) {uS/cm)
(minutes)
1139 339 ALY [3.91
1280 3334 9076 1397
| 230 339.4s 9193 | 403

1560

2A5)

920%.2

593

15306

£ .55

942b.9

342

(uob

239.%5

9543.5

3.89

432

329.497

1667 b

285

[H00 2.5\ 4770.4 | 3.7
1930 329.5¢ 9893\ | 3,77
[ (0 239.57 loo13.3 39
1630 539 (2 loids & 3%
1700 539.4 (9429 3,99
1720 334.71 V352 399
! fo0 3727 7F 1046,5| 3,54
£30 40,61 10594,§| H,3]
1911 340.37 107535 Y
e [FERY 405X 10g4.4 | 4g
| 12002 F40.u 1094€-9| 3,70
| [o0f® 1979551 444
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Pumping Test Field Sheet

Page_é_ofj

740

Project Name: well io: AW =) Measured By:

Time (;l-ftt) wo foet| e | o[RS o frems o P lore mofoo. ma|  commens
2230 073 Wo2¢| 4g0

2(60 340.t9 4.2 | 3,99

2130 SK0.8r WSt | 3,93

2200 790.2r Huz8| 4,33

2230 340.6 1455 .6| %303

R0 240.7¢ [16€.5| 3.3

R370 M.z Ltza.8] 443

booe 340.17 laor| 3.7

0039 Moz 12a5T(| 487

o1e0 24808 \35.7| 2,53

03%2 %@?G‘a 1227.9] 4,03

%) i 2 VB 24T

0% 2p 34102 (5225 j,?ﬁ?

0600 %4].3 1332.8] 497

© L3230 341.43 1212.7] 345

07CH 241,37 135865 3,9,

0730 241. 4| i3705.4| 4,0|

o759 24].44 138216 | 297

32294 341.47 1204\ %) 3,475

pA00 341.49 140047 3,98

0920 341.5% 141845] 3.9

| DD %1.57 14%04.3 3.99

1030 24\ S |44253| 3,99

110D 341,59 [45433 2,98 | 9,49 | .43 700 | J31.7
[0 54| b3 11%p3] 3.99

-
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Pumping Test Field Sheet

Pagelofj_

Project Name: FQM[’L.Y

Project No.: ‘l)'ﬁ /2, /[5 ?

Measured By:

Well ID: /V) 1/ A[

Pumping Well

4

Oberservation Well [

Measuring Point (height):  / O% “

il
Casing Diameter: 5

Distance from

Pumping Well:

p—

Planned Duration of Test: "7 A //mé,

252¥ 01

Initial Totalizer Reading:

Pump On: Date/Time 030

Pump Off: Date/Time

Screened Interval:

Static Water Level:

78l

SWL Date/Time:

Water Column (ft.):

Transducer Installed (Y/N):

Make and model:

Serial No.

Install Depth (ft. btoc):

Pump Make and Model:

Serial No:

|Pump Inlet Setting (ft. btoc):

Initial water column over transducer (ft.):

Initial water column over pump inlet (ft.):

Time (m?r\:zrtte : W:tee‘:ﬂ}ft:et) Dra(::i;wn {;::2:;; Pum(‘;l:ri)R ate pH Temp. {°C) S(F:l's(/::r:(;' ORP (mv){D.0. (mg/L) Comments
JAD 34003 1483435 4,01
1220 341.b5 (d9p.o| 3,95
11300 29147 15091.%| 398
]330 24).732 \5\ WA 397
\4 0D 241,73 15260.3] 3497
1450 M) e 15379.4| 3.9F
1500 M1.79 15498.8 298
1529 59).£1 156V4-1] 3.9
AYe) %1.8% 157224 | &H35¢8
130 341.¢% \5854.L| 3,77
[ 700 34). 63 15976 -L| 400
1730 341.83 Wl 393 | hoae | 42.08] 78 | L3.0
%00 241.4 {9813 %
1 9%0 24).942 1% 2R
1400 3 Y [ w45 2
1930 54190 | 47 9
2000 341,98 108835
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Pumping Test Field Sheet Pagegofi

Project Name: Well ID: Measured By:
e T(:sftt) e | e | Gt | o] o [ o] O o oo | commens

200) 339,43

2002 335.5 1

20073 333.86

2004 332.3(

2005 230,10

200( 3. 16

A0 F 23294/
0% 328.97 .

2009 229.43 v
ol0 32%./0 3
n 237.98%

20/2 %27,

2012 327.45

204 227. 3|

205 2719

2.6, 297,01

20 %27.0%

207 330.9%

2979 ~

2994 236 H !

20 336.-99

02 320-99 -7

» 32.3% .,

204 720. 82

207 326 ¢0

T:\Admin\Field Forms\Aquifer Test.xIsx




s

Pumping Test Field Sheet

Page__

Project Name: Well iD: Measured By:
Time ::?e:it: :)e WaDt?ﬂ}ft:et) Dra(rézf)wn -(rgoat;gﬁi; Pum(:i;i)R ate pH Temp. (°C) S(T»l.;::s' ORP (mv)|D.O.  (mg/L) Comments
2024 3R6.79
027 326-79
2009 -7
2079 326-77
130 3. 77
2100 326,73
30 SRIACY)
2300 330,45
2250 P UNa
.00 320.65
.00 336.65
3.00 3l
400 320065
5.40 86,65
(.00 33667
/.00 320,05

T:\Admin\Field Forms\Aquifer Test.xIsx




Pum'ping Test Field Sheet Pa,

Project Name: i:;/mm ‘f

well ID: A \A ~ :).

Casing Diameter:

Project No.: [y %€, 116 7~
Oberservation Well@-\d

Distance from Pumping Well:

Measured By:

Pumping Well [J Measuring Point (height):

Planned Duration of Test:

e | | oy | o | P [ 1) T o mafoo. men]  conmens
0909 3233
jo2o 3223\
/009 321330
1210 327.30
/1321 Jz#.30
1¥5] 2% 2
N | 0Z0T 32%.34
0410 327.34
Ha 27

Initial Totalizer Reading:

Pump On: Date/Time O$ o0

Pump Off: Date/Time

Screened Interval:

Static Water Level: 32,3 |

SWL Date/Time:

1/18/19

Water Column (ft.):

Transducer Installed (Y/N):

Make and model:

Serial No.

install Depth (ft. btoc):

Pump Make and

Model:

lSerial No:

|Pump Inlet Setting (ft. btoc):

Initial water column over transducer (ft.):

Initial water column over pump inlet (ft.):

Time Since

ot

2273

/933

337,31

(7 i

337,35}

B3l

327

0946

271.24

15

2912

195

321, %,

1903

3124

a0t

327,30

T:\Admin\Field Forms\Aquifer Test.xlsx



Pumping Test Field Sheet

Page_D\of D\

Project Name: Well ID: Measured By:
Time Since
Depth d i P i . Cond.
Time Start epth to Drawdown Totalizer umping Rate pH Temp. {°C) Sp. Cond ORP (mv){D.O0. (mg/L) Comments
. Water (feet) (feet) {gallons) (gpm) (uS/em)
(minutes)
IRWEAB» A
A\
207 327

GCoo

3733

T:\Admin\Field Forms\Aquifer Test.xIsx



Pumping Test Field Sheet Page_L of__ A
]

Project Name: QMY ProjectNo.: D% ¥, /{6 7~ Measured By:

Well ID: Bw— ,O Pumping Well (] Oberservation Well [ﬁ Measuring Point (height):

Casing Diameter: Distance from Pumping Well: Planned Duration of Test:

Initial Totalizer Reading: Pump On: Date/Time Pump Off: Date/Time

Screened Interval: Static Water Level: j 25 . 2;2 SWL Date/Time: Water Column (ft.):
[Transducer Installed (Y/N): Make and model: Serial No. Install Depth (ft. btoc):
Pump Make and Model: |Seria| No: Pump Inlet Setting (ft. btoc):

Initial water column over transducer (ft.): Initial water column over pump inlet (ft.):

) Time Since Depth to Drawdown Totalizer |Pumping Rate . Sp. Cond.
Time ?tart Water (feet) (feet) (gallons) (gpm) pH Temp. (°C) (uS/cm) ORP (mv)|D.0. (mg/L) Comments
(minutes)

oY 3258.15

iva 6 925.25

/1S 32r.25

113 325.23
/328 325.23

15y 226, /4

eIk 32520

0Ti% 335.39

091t

325,38

J2]

225,93

131

525,25

325,75

7‘]7;\0

[X253°

2525

3y 356,25
65949 335,39
194 325 A
19

328,11

1913

328, 1%

QUM

335,39}
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Pumping Test Field Sheet

Pageiof 7\

Project Name: Well ID: Measured By:
Time Since
D D i i . .
Time Start epth to rawdown Totalizer [Pumping Rate oH Temp. o) Sp. Cond ORP (mv)|p.0.  (mg/) Comments
(minutes) Water (feet) (feet) (gallons) (gpm) (S/cm)

15

335,9

3k

3257

L

2242

T:\Admin\Field Forms\Aquifer Test.xlsx



Appendix B

Photographs



P:\_DB18-1157\As

quifer Test Rpt.0-19\Appx B_Photos\pg01.doc

1. Site setup: primary and secondary discharge holding tanks in the foreground adjacent to air
stripper tower, with pumping well behind (view to the northeast)

2. Pumping well plumbing, with monitoring and discharge sampling equipment

FORMER Y STATION STATE LEAD SITE
CLOVIS, NEW MEXICO

Photographs

Daniel B. Stephens & Associates, Inc.



P:\_DB18-1157\As

quifer Test Rpt.0-19\Appx B_Photos\pg02.doc

3. Treated effluent discharge to city sewer

FORMER Y STATION STATE LEAD SITE
CLOVIS, NEW MEXICO

Photographs

Daniel B. Stephens & Associates, Inc.



Appendix C

Baseline Plots



Depth to Water in MW-11 (feet bgs)

326

325.9

325.8

325.7

325.6

325.5

3254

325.3

325.2

Background Depth to Water in MW-11




Barometric Pressure (feet of water)

Barometric Pressure

29.50

Background water level monitoring Step-drawdown and constant-rate tests

A A
[ | [ |

29.40

29.30

29.20

29.10

29.00

28.90




Appendix D

Step-Drawdown Test
Analysis



MW-11 Step Drawdown Test Data Analysis

Duration
step (mins.) Q (gpm)* s (ft) s/iQ Qls
1 120 25 4.60 1.840 0.54 i
2 120 41 10.80 2.634 0.38 s/Q (Specific Drawdown) vs Q
3 120 6.4 15.40 2.406 0.42

* Based on manual flow meter readings

y=0.1281x + 1.7382
R2=0.3774

s/Q = CQ + B (Driscoll, eq. 16.9, p. 557)

slope (C) = 0.1281374 Well loss coefficient €
intercept (B) = 1.7382035 Formation loss coefficient 5
Drawdown & Specific Capacity predictions: o
SC = Q/s = 1/[CQ + B] (Driscoll, eq. 16.10, p. 557) ¢
equivalent expression: s = BQ + CQ? (Roscoe Moss p. 303)
BQ = formation loss
CQ’ = well loss
Q (gpm)
Theoretical ~ Specific  Formation
Drawdown  Capacity Loss Well Loss
Qgpm) s(ft) Qfs(gpm/fty BQ cQnr2 ) - )
0 0.0 0.6 0 0 Predicted Specific Capacity
1 1.9 05 174 0.13 Formation Loss & Well Loss
2 4.0 0.5 3.48 0.51 0.5 —=— Q/s (gpm/ft) 50
3 6.4 0.5 5.21 1.15 —e— Well Loss
4 9.0 0.4 6.95 2.05 0.5 Formation Loss 45
5 11.9 0.4 8.69 3.20 —~ 04 w0 T
6 15.0 04 1043 4.61 £ 3
7 18.4 04 1217 6.28 E 0.4 3B 2
8 221 0.4 1391 8.20 > o
= 03 30 2
9 26.0 0.3 15.64 10.38 o -
10 30.2 03 17.38 12.81 > 03 5 2
‘©
a R
o 0.2 20
8 5
o 02 FLJ—
S a
@ 0.1 10 @
o —
%] =
0.1 5 =
0.0 0
o N N (=) oo B ;
Q (gpm)

S:\Projects\DB18.1157_Former_Y_Station\Docs\Aquifer Test\Appendix_Step Analysis\MW-11_step test analysis.xIs [FORMER Y MW-11 Data Calcs



Appendix E

Constant-Rate Test
Analysis



100-: I [T TTTTI I [T TTTTI I [T TTTTI I [T TTTTI I FTTTTTH
10. = i
B i i
- D\ |
B o\ |
 UF 3\
c = o .
o - . 7
E [/ E —
) B N
Q [~ 51
ks i
&
a 01- E
B B
0.01 — -
0.001 | \\\HH‘ | \\\HH‘ | \\\HH‘ | \\\HH‘ | [
10. 100. 1000. 1.0E+4 1.0E+5 1.0E+6

Time (sec)

FORMER Y CRT

Data Set: S:\...\FornerY_MW-11 CRT_ Transducer_recovery Tartakovsky.aqt
Date: 10/11/19 Time: 15:10:44

PROJECT INFORMATION

Company: DBSA
Client: NMED-PSTB
Project: DB18.1157
Location: Former Y
Test Well: MW-11
Test Date: 7/18/19

AQUIFER DATA

Saturated Thickness: 50. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA
Pumping Wells Observation Wells

Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)

MW-11 0 0 o MW-11 0 0
SOLUTION

Aquifer Model: Unconfined Solution Method: Tartakovsky-Neuman

T 58. ft2/day S 0.2

Kz/Kr

o

A

(7))
<
nonon
\!“‘.O‘
N




100. T T TTTT]

10.

A Y I

o b8

= \ N
= o)
'E u}
Q 5
& 1 :
(&) u}
e o
Q_ o
0 O
- é

0.1 — um =

001 | \\\HH‘ | \\\HH‘ | \\\HH‘ | \\\HH‘ | [

10. 100. 1000. 1.0E+4 1.0E+5 1.0E+6

Time (sec)

FORMER Y CRT

Data Set: S:\...\FornerY MW-11 CRT_Manual_recovery Tartakovsky.aqt

Date: 10/11/19

Time: 15:09:26

Company: DBSA
Client: NMED-PSTB
Project: DB18.1157
Location: Former Y
Test Well: MW-11
Test Date: 7/18/19

PROJECT INFORMATION

Saturated Thickness: 50. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA
Pumping Wells Observation Wells
Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)
MW-11 0 0 > MW-11 0 0
SOLUTION
Aquifer Model: Unconfined Solution Method: Tartakovsky-Neuman
T 58. ft2/day S =02
Kz/Kr=0.1

(7))
<
nonon
\!“‘.O‘
N




Appendix F

Analytical Laboratory
Reports



HALL
ENVIRONMENTAL
ANALYSIS
LABORATORY

June 14, 2019

Tom Golden

Daniel B. Stephens & Assoc.
6020 Academy NE Suite 100
Albuquerque, NM 87109
TEL: (505) 822-9400

FAX (505) 822-8877

RE: Former Y Station

Dear Tom Golden:

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

TEL: 505-345-3975 FAX: 505-345-4107
Website: www.hallenvironmental.com

OrderNo.: 1906493

Hall Environmental Analysis Laboratory received 2 sample(s) on 6/10/2019 for the

analyses presented in the following report.

These were analyzed according to EPA procedures or equivalent. To access our
accredited tests please go to www.hallenvironmental.com or the state specific web sites.
In order to properly interpret your results, it is imperative that you review this report in its
entirety. See the sample checklist and/or the Chain of Custody for information regarding
the sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifiers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0901

Sincerely,

Andy Freeman

Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1906493

Date Reported: 6/14/2019

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MW-11

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Project: Former Y Station Collection Date: 6/7/2019 4:55:00 PM
Lab ID: 1906493-001 Matrix: AQUEOUS Received Date: 6/10/2019 12:05:00 PM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8015D: GASOLINE RANGE Analyst: RAA
Gasoline Range Organics (GRO) 0.13 0.10 mg/L 2 6/11/2019 9:31:33 PM  G60568
Surr: BFB 103 70-130 %Rec 2  6/11/2019 9:31:33 PM  G60568
EPA METHOD 8011/504.1: EDB Analyst: CLP
1,2-Dibromoethane 0.014 0.0094 pg/L 1 6/11/2019 9:16:19 PM 45489
EPA METHOD 8015M/D: DIESEL RANGE Analyst: TOM
Diesel Range Organics (DRO) ND 1.0 mg/L 1 6/12/2019 8:56:41 AM 45521
Motor Oil Range Organics (MRO) ND 5.0 mg/L 1 6/12/2019 8:56:41 AM 45521
Surr: DNOP 107 70-130 %Rec 1 6/12/2019 8:56:41 AM 45521
EPA METHOD 8260B: VOLATILES Analyst: DJF
Benzene 64 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
Toluene ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
Ethylbenzene 4.3 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
Methyl tert-butyl ether (MTBE) ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,2,4-Trimethylbenzene 2.0 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,3,5-Trimethylbenzene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,2-Dichloroethane (EDC) 5.2 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,2-Dibromoethane (EDB) ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
Naphthalene ND 2.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1-Methylnaphthalene ND 4.0 pa/L 1 6/11/2019 12:06:31 PM W60553
2-Methylnaphthalene ND 4.0 pa/L 1 6/11/2019 12:06:31 PM W60553
Acetone 14 10 pa/L 1 6/11/2019 12:06:31 PM W60553
Bromobenzene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
Bromodichloromethane ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
Bromoform ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
Bromomethane ND 3.0 pg/L 1 6/11/2019 12:06:31 PM W60553
2-Butanone ND 10 pg/L 1 6/11/2019 12:06:31 PM W60553
Carbon disulfide ND 10 pg/L 1 6/11/2019 12:06:31 PM W60553
Carbon Tetrachloride ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
Chlorobenzene ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
Chloroethane ND 2.0 pg/L 1 6/11/2019 12:06:31 PM W60553
Chloroform ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
Chloromethane ND 3.0 pg/L 1 6/11/2019 12:06:31 PM W60553
2-Chlorotoluene ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
4-Chlorotoluene ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
cis-1,2-DCE ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
cis-1,3-Dichloropropene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,2-Dibromo-3-chloropropane ND 2.0 pa/L 1 6/11/2019 12:06:31 PM W60553
Dibromochloromethane ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553

Qualifiers:
Sample Diluted Due to Matrix

* Value exceeds Maximum Contaminant Level.

H Holding times for preparation or analysis exceeded

ND
PQL

Not Detected at the Reporting Limit
Practical Quanitative Limit

S % Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits

Sample pH Not In Range
Reporting Limit

Page 1 of 11



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1906493

Date Reported: 6/14/2019

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MW-11

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Project: Former Y Station Collection Date: 6/7/2019 4:55:00 PM
Lab ID: 1906493-001 Matrix: AQUEOUS Received Date: 6/10/2019 12:05:00 PM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: DJF
Dibromomethane ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,2-Dichlorobenzene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,3-Dichlorobenzene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,4-Dichlorobenzene ND 1.0 pg/L 1  6/11/2019 12:06:31 PM W60553
Dichlorodifluoromethane ND 1.0 pg/L 1  6/11/2019 12:06:31 PM W60553
1,1-Dichloroethane ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,1-Dichloroethene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,2-Dichloropropane ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,3-Dichloropropane ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
2,2-Dichloropropane ND 2.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,1-Dichloropropene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
Hexachlorobutadiene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
2-Hexanone ND 10 pg/L 1 6/11/2019 12:06:31 PM W60553
Isopropylbenzene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
4-Isopropyltoluene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
4-Methyl-2-pentanone ND 10 pa/L 1 6/11/2019 12:06:31 PM W60553
Methylene Chloride ND 3.0 pa/L 1 6/11/2019 12:06:31 PM W60553
n-Butylbenzene ND 3.0 pa/L 1 6/11/2019 12:06:31 PM W60553
n-Propylbenzene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
sec-Butylbenzene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
Styrene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
tert-Butylbenzene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,1,2,2-Tetrachloroethane ND 2.0 pg/L 1 6/11/2019 12:06:31 PM W60553
Tetrachloroethene (PCE) ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
trans-1,2-DCE ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
trans-1,3-Dichloropropene ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
1,2,3-Trichlorobenzene ND 1.0 pa/L 1 6/11/2019 12:06:31 PM W60553
1,2,4-Trichlorobenzene ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
1,1,1-Trichloroethane ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
1,1,2-Trichloroethane ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
Trichloroethene (TCE) ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
Trichlorofluoromethane ND 1.0 pg/L 1  6/11/2019 12:06:31 PM W60553
1,2,3-Trichloropropane ND 2.0 pg/L 1 6/11/2019 12:06:31 PM W60553
Vinyl chloride ND 1.0 pg/L 1 6/11/2019 12:06:31 PM W60553
Xylenes, Total 16 15 pa/L 1 6/11/2019 12:06:31 PM W60553
Surr: 1,2-Dichloroethane-d4 95.2 70-130 %Rec 1 6/11/2019 12:06:31 PM W60553
Surr: 4-Bromofluorobenzene 104 70-130 %Rec 1 6/11/2019 12:06:31 PM W60553
Surr: Dibromofluoromethane 82.0 70-130 %Rec 1 6/11/2019 12:06:31 PM W60553

Qualifiers:

* Value exceeds Maximum Contaminant Level.

H
ND
PQL
S

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits

Sample pH Not In Range
Reporting Limit

Page 2 of 11



Analytical Report
Lab Order 1906493

Hall Environmental Analysis Laboratory, Inc. Date Reported: 6/14/2019
CLIENT: Daniel B. Stephens & Assoc. Client Sample ID: MW-11
Project: Former Y Station Collection Date: 6/7/2019 4:55:00 PM
Lab ID: 1906493-001 Matrix: AQUEOUS Received Date: 6/10/2019 12:05:00 PM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: DJF
Surr: Toluene-d8 94.6 70-130 %Rec 1 6/11/2019 12:06:31 PM W60553

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Quialifiers: * Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL  Practical Quanitative Limit RL Reporting Limit Page 3 Of 11

S % Recovery outside of range due to dilution or matrix



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1906493
Date Reported: 6/14/2019

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: Trip Blank

Project: Former Y Station Collection Date:

Lab ID: 1906493-002 Matrix: TRIP BLANK  Received Date: 6/10/2019 12:05:00 PM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8011/504.1: EDB Analyst: CLP
1,2-Dibromoethane ND 0.0095 pa/L 1 6/11/2019 9:31:42 PM 45489
EPA METHOD 8260B: VOLATILES Analyst: DJF

Benzene ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
Toluene ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
Ethylbenzene ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
Methyl tert-butyl ether (MTBE) ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
1,2,4-Trimethylbenzene ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
1,3,5-Trimethylbenzene ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
Naphthalene ND 2.0 pg/L 1 6/11/2019 12:35:53 PM W60553
1-Methylnaphthalene ND 4.0 pa/L 1 6/11/2019 12:35:53 PM W60553
2-Methylnaphthalene ND 4.0 pa/L 1 6/11/2019 12:35:53 PM W60553
Acetone ND 10 pg/L 1 6/11/2019 12:35:53 PM W60553
Bromobenzene ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
Bromodichloromethane ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
Bromoform ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
Bromomethane ND 3.0 pa/L 1 6/11/2019 12:35:53 PM W60553
2-Butanone ND 10 pg/L 1 6/11/2019 12:35:53 PM W60553
Carbon disulfide ND 10 pg/L 1 6/11/2019 12:35:53 PM W60553
Carbon Tetrachloride ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
Chlorobenzene ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
Chloroethane ND 2.0 pg/L 1 6/11/2019 12:35:53 PM W60553
Chloroform ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
Chloromethane ND 3.0 pg/L 1 6/11/2019 12:35:53 PM W60553
2-Chlorotoluene ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
4-Chlorotoluene ND 1.0 Mg/l 1 6/11/2019 12:35:53 PM W60553
cis-1,2-DCE ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
cis-1,3-Dichloropropene ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 6/11/2019 12:35:53 PM W60553
Dibromochloromethane ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
Dibromomethane ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
1,2-Dichlorobenzene ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
1,3-Dichlorobenzene ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
1,4-Dichlorobenzene ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
Dichlorodifluoromethane ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
1,1-Dichloroethane ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
1,1-Dichloroethene ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
1,2-Dichloropropane ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit

Page 4 of 11



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1906493

Date Reported: 6/14/2019

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: Trip Blank

Project: Former Y Station Collection Date:
Lab ID: 1906493-002 Matrix: TRIP BLANK  Received Date: 6/10/2019 12:05:00 PM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: DJF
1,3-Dichloropropane ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
2,2-Dichloropropane ND 2.0 pa/L 1 6/11/2019 12:35:53 PM W60553
1,1-Dichloropropene ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
Hexachlorobutadiene ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
2-Hexanone ND 10 pg/L 1 6/11/2019 12:35:53 PM W60553
Isopropylbenzene ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
4-Isopropyltoluene ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
4-Methyl-2-pentanone ND 10 pa/L 1 6/11/2019 12:35:53 PM W60553
Methylene Chloride ND 3.0 pa/L 1 6/11/2019 12:35:53 PM W60553
n-Butylbenzene ND 3.0 pa/L 1 6/11/2019 12:35:53 PM W60553
n-Propylbenzene ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
sec-Butylbenzene ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
Styrene ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
tert-Butylbenzene ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
1,1,1,2-Tetrachloroethane ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
1,1,2,2-Tetrachloroethane ND 2.0 pa/L 1 6/11/2019 12:35:53 PM W60553
Tetrachloroethene (PCE) ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
trans-1,2-DCE ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
trans-1,3-Dichloropropene ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
1,2,3-Trichlorobenzene ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
1,2,4-Trichlorobenzene ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
1,1,1-Trichloroethane ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
1,1,2-Trichloroethane ND 1.0 pa/L 1 6/11/2019 12:35:53 PM W60553
Trichloroethene (TCE) ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
Trichlorofluoromethane ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
1,2,3-Trichloropropane ND 2.0 pg/L 1 6/11/2019 12:35:53 PM W60553
Vinyl chloride ND 1.0 pg/L 1 6/11/2019 12:35:53 PM W60553
Xylenes, Total ND 15 pg/L 1 6/11/2019 12:35:53 PM W60553
Surr: 1,2-Dichloroethane-d4 91.3 70-130 %Rec 1 6/11/2019 12:35:53 PM W60553
Surr: 4-Bromofluorobenzene 96.9 70-130 %Rec 1 6/11/2019 12:35:53 PM W60553
Surr: Dibromofluoromethane 78.5 70-130 %Rec 1 6/11/2019 12:35:53 PM W60553
Surr: Toluene-d8 97.1 70-130 %Rec 1 6/11/2019 12:35:53 PM W60553

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits

Sample pH Not In Range
Reporting Limit

Page 5 of 11



QC SUMMARY REPORT

WO#: 1906493

Hall Environmental Analysis Laboratory, Inc. 14-Jun-19
Client: Daniel B. Stephens & Assoc.
Project: Former Y Station

Sample ID: LCS-45489 SampType: LCS TestCode: EPA Method 8011/504.1: EDB

Client ID: LCSW Batch ID: 45489 RunNo: 60565

Prep Date: 6/11/2019 Analysis Date: 6/11/2019 SeqNo: 2049186 Units: pg/L

Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
1,2-Dibromoethane 0.088 0.010 0.1000 0 87.7 70 130

Sample ID: MB-45489 SampType: MBLK TestCode: EPA Method 8011/504.1: EDB

Client ID: PBW Batch ID: 45489 RunNo: 60565

Prep Date: 6/11/2019 Analysis Date: 6/11/2019 SeqNo: 2049187 Units: pg/L

Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
1,2-Dibromoethane ND 0.010

Qualifiers:

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND  Not Detected at the Reporting Limit P Sample pH Not In Range page 6 Of 11
PQL  Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



QC SUMMARY REPORT

WO#: 1906493
Hall Environmental Analysis Laboratory, Inc. 14-Jun-19
Client: Daniel B. Stephens & Assoc.
Project: Former Y Station
Sample ID: LCS-45521 SampType: LCS TestCode: EPA Method 8015M/D: Diesel Range
Client ID: LCSW Batch ID: 45521 RunNo: 60571
Prep Date: 6/12/2019 Analysis Date: 6/12/2019 SeqNo: 2049342 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Diesel Range Organics (DRO) 53 1.0 5.000 0 106 71.8 135
Surr: DNOP 0.40 0.5000 80.5 70 130
Sample ID: MB-45521 SampType: MBLK TestCode: EPA Method 8015M/D: Diesel Range
Client ID:  PBW Batch ID: 45521 RunNo: 60571
Prep Date: 6/12/2019 Analysis Date: 6/12/2019 SeqNo: 2049343 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Diesel Range Organics (DRO) ND 1.0
Motor Oil Range Organics (MRO) ND 5.0
Surr: DNOP 0.88 1.000 87.6 70 130
Qualifiers:
* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
ND  Not Detected at the Reporting Limit P Sample pH Not In Range page 7 Of 11
PQL  Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



QC SUMMARY REPORT

WO#: 1906493
Hall Environmental Analysis Laboratory, Inc. 14-Jun-19
Client: Daniel B. Stephens & Assoc.
Project: Former Y Station
Sample ID: 100ng Ics SampType: LCS TestCode: EPA Method 8260B: VOLATILES
Client ID: LCSW Batch ID: R60568 RunNo: 60568
Prep Date: Analysis Date: 6/11/2019 SeqNo: 2049227 Units: %Rec
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Surr: 1,2-Dichloroethane-d4 8.0 10.00 79.7 70 130
Surr: 4-Bromofluorobenzene 8.8 10.00 87.9 70 130
Surr: Dibromofluoromethane 9.4 10.00 94.1 70 130
Surr: Toluene-d8 8.1 10.00 80.5 70 130
Sample ID: rb SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
Client ID: PBW Batch ID: R60568 RunNo: 60568
Prep Date: Analysis Date: 6/11/2019 SeqNo: 2049236 Units: %Rec
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Surr: 1,2-Dichloroethane-d4 8.2 10.00 82.0 70 130
Surr: 4-Bromofluorobenzene 8.6 10.00 86.1 70 130
Surr: Dibromofluoromethane 10 10.00 101 70 130
Surr: Toluene-d8 8.2 10.00 81.7 70 130
Sample ID: rb SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
Client ID: PBW Batch ID: W60553 RunNo: 60553
Prep Date: Analysis Date: 6/11/2019 SeqNo: 2049289 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0
Methyl tert-butyl ether (MTBE) ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
1,2-Dichloroethane (EDC) ND 1.0
1,2-Dibromoethane (EDB) ND 1.0
Naphthalene ND 2.0
1-Methylnaphthalene ND 4.0
2-Methylnaphthalene ND 4.0
Acetone ND 10
Bromobenzene ND 1.0
Bromodichloromethane ND 1.0
Bromoform ND 1.0
Bromomethane ND 3.0
2-Butanone ND 10
Carbon disulfide ND 10
Carbon Tetrachloride ND 1.0
Chlorobenzene ND 1.0
Qualifiers:
* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
ND Not Detected at the Reporting Limit P Sample pH Not In Range page 8 Of 11
PQL  Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



QC SUMMARY REPORT

WO#: 1906493
Hall Environmental Analysis Laboratory, Inc. 14-Jun-19
Client: Daniel B. Stephens & Assoc.
Project: Former Y Station
Sample ID: rb SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
Client ID: PBW Batch ID: W60553 RunNo: 60553
Prep Date: Analysis Date: 6/11/2019 SeqNo: 2049289 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Chloroethane ND 2.0
Chloroform ND 1.0
Chloromethane ND 3.0
2-Chlorotoluene ND 1.0
4-Chlorotoluene ND 1.0
cis-1,2-DCE ND 1.0
cis-1,3-Dichloropropene ND 1.0
1,2-Dibromo-3-chloropropane ND 2.0
Dibromochloromethane ND 1.0
Dibromomethane ND 1.0
1,2-Dichlorobenzene ND 1.0
1,3-Dichlorobenzene ND 1.0
1,4-Dichlorobenzene ND 1.0
Dichlorodifluoromethane ND 1.0
1,1-Dichloroethane ND 1.0
1,1-Dichloroethene ND 1.0
1,2-Dichloropropane ND 1.0
1,3-Dichloropropane ND 1.0
2,2-Dichloropropane ND 2.0
1,1-Dichloropropene ND 1.0
Hexachlorobutadiene ND 1.0
2-Hexanone ND 10
Isopropylbenzene ND 1.0
4-Isopropyltoluene ND 1.0
4-Methyl-2-pentanone ND 10
Methylene Chloride ND 3.0
n-Butylbenzene ND 3.0
n-Propylbenzene ND 1.0
sec-Butylbenzene ND 1.0
Styrene ND 1.0
tert-Butylbenzene ND 1.0
1,1,1,2-Tetrachloroethane ND 1.0
1,1,2,2-Tetrachloroethane ND 2.0
Tetrachloroethene (PCE) ND 1.0
trans-1,2-DCE ND 1.0
trans-1,3-Dichloropropene ND 1.0
1,2,3-Trichlorobenzene ND 1.0
1,2,4-Trichlorobenzene ND 1.0
1,1,1-Trichloroethane ND 1.0
Qualifiers:
* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
ND  Not I?etected a}t ﬂ_1e Re_po_rting Limit P Sample_ pH No_t In Range page 9 Of 11
PQL  Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



QC SUMMARY REPORT

WO#: 1906493

Hall Environmental Analysis Laboratory, Inc. 14-Jun-19
Client: Daniel B. Stephens & Assoc.
Project: Former Y Station
Sample ID: rb SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
Client ID: PBW Batch ID: W60553 RunNo: 60553
Prep Date: Analysis Date: 6/11/2019 SeqNo: 2049289 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
1,1,2-Trichloroethane ND 1.0
Trichloroethene (TCE) ND 1.0
Trichlorofluoromethane ND 1.0
1,2,3-Trichloropropane ND 2.0
Vinyl chloride ND 1.0
Xylenes, Total ND 15

Surr: 1,2-Dichloroethane-d4 8.9 10.00 89.3 70 130

Surr: 4-Bromofluorobenzene 9.8 10.00 97.6 70 130

Surr: Dibromofluoromethane 7.8 10.00 78.1 70 130

Surr: Toluene-d8 9.8 10.00 97.5 70 130
Sample ID: 100ng Ics SampType: LCS TestCode: EPA Method 8260B: VOLATILES
ClientID: LCSW Batch ID: W60553 RunNo: 60553
Prep Date: Analysis Date: 6/11/2019 SeqgNo: 2049290 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene 18 1.0 20.00 0 91.6 70 130
Toluene 18 1.0 20.00 0 88.4 70 130
Chlorobenzene 18 1.0 20.00 0 89.4 70 130
1,1-Dichloroethene 17 1.0 20.00 0 84.7 70 130
Trichloroethene (TCE) 16 1.0 20.00 0 80.5 70 130

Surr: 1,2-Dichloroethane-d4 8.5 10.00 84.7 70 130

Surr: 4-Bromofluorobenzene 9.8 10.00 97.9 70 130

Surr: Dibromofluoromethane 8.2 10.00 81.8 70 130

Surr: Toluene-d8 9.9 10.00 99.1 70 130
Qualifiers:

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range page 10 Of 11

PQL  Practical Quanitative Limit

S % Recovery outside of range due to dilution or matrix

Py
=~

Reporting Limit



QC SUMMARY REPORT

WO#: 1906493

Hall Environmental Analysis Laboratory, Inc. 14-Jun-19
Client: Daniel B. Stephens & Assoc.
Project: Former Y Station
Sample ID: 1906493-001A MS SampType: MS TestCode: EPA Method 8015D: Gasoline Range
Client ID: MW-11 Batch ID: G60568 RunNo: 60568
Prep Date: Analysis Date: 6/11/2019 SeqNo: 2049255 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Gasoline Range Organics (GRO) 1.1 0.10 1.000 0.1328 92.2 70 130

Surr: BFB 20 20.00 100 70 130
Sample ID: 1906493-001A MSD  SampType: MSD TestCode: EPA Method 8015D: Gasoline Range
Client ID: MW-11 Batch ID: G60568 RunNo: 60568
Prep Date: Analysis Date: 6/11/2019 SeqNo: 2049256 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Gasoline Range Organics (GRO) 0.98 0.10 1.000 0.1328 85.0 70 130 7.07 20

Surr: BFB 20 20.00 101 70 130 0 0
Sample ID: 2.5ug gro Ics SampType: LCS TestCode: EPA Method 8015D: Gasoline Range
ClientID: LCSW Batch ID: G60568 RunNo: 60568
Prep Date: Analysis Date: 6/11/2019 SeqNo: 2049258 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Gasoline Range Organics (GRO) 0.43 0.050 0.5000 0 85.6 70 130

Surr: BFB 9.8 10.00 98.1 70 130
Sample ID: rb SampType: MBLK TestCode: EPA Method 8015D: Gasoline Range
Client ID: PBW Batch ID: G60568 RunNo: 60568
Prep Date: Analysis Date: 6/11/2019 SegNo: 2049259 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Gasoline Range Organics (GRO) ND 0.050

Surr: BFB 9.9 10.00 99.3 70 130
Qualifiers:

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND  Not Detected at the Reporting Limit P Sample pH Not In Range page 11 Of 11

PQL  Practical Quanitative Limit
S % Recovery outside of range due to dilution or matrix

Py
=~

Reporting Limit



Hall Envirommental Analysis Laboratory

HALL
ENVIRONMENTAL 4901 Hawkins NE .
ANALYSIS Albuquergue, NM 87109 Sample Log-ln Check L|st
LABORATORY TEL.: 30.3‘3“_3973 FA,X.: 505-345-4107
Website: www.hallenvironmental.com
Client Name: DBS Work Order Number: 1906493 ReptNo: 1
/S
Received By: Erin Melendrez 6/10/2019 12:05:00 PM [/(,.\ '/‘fit_‘;'
Completed By:  Erin Melendrez 6/10/2019 12:27:57 PM NN~
O C
Reviewed By: =" CJ((OI{ f
Chain of Custody
1. Is Chain of Custody complete? Yes V! No ] Not Present ||
2. How was the sample delivered? Client
Login
3. Was an attempt made to cool the samples? Yes V| No || NA ||
4. Were all samples received at a temperature of >0° C to 6.0°C Yes V| No [ NA []
5. Sample(s) in proper container(s)? Yes V| No L
6. Sufficient sample volume for indicated test(s)? Yes V| No [ ]
7. Are samples (except VOA and ONG) properly preserved? Yes V| No [
8. Was preservative added to bottles? Yes [ No ¥I NA [
9. VOA vials have zero headspace? Yes ¥ No [ NoVOA Vials [
10. Were any sample containers received broken? Yes No V' - A
# of preserved - ThAn
B __ bottles checked g /
11.Does paperwork match bottle labels? Yes V| No for pH: 2 . /J < g
(Note discrepancies on chain of custody) (<2 or >12 unless noted) é/
12. Are matrices correctly identified on Chain of Custody? Yes W No L | Adjusted?
13. Is it clear what analyses were requested? Yes ¥ No || -
14.Were all holding times able to be met? Yes VI No [ Checked by:
(If no, notify customer for authorization.) —— s
Special Handling (if applicable)
15. Was client notified of all discrepancies with this order? Yes L No [ NA ¥
Person Notified: | Date: |
By Whom: | Via: [ ] eMail Phone [ | Fax [ _|In Person
Regarding: |
Client Instructions: |
16. Additional remarks:
17. Cooler Information
Cooler No Temp©°C  Condition Seal Intact SealNo  Seal Date Signed By
1 1.1 Good Not Present

;age 1 of 1



Chain-of-Custody Record  |Tum-Around Time: HALL ENVIRONMENTAL
Client:
N454A 0 Standerd gt Rush_ & 4Outs ANALYSIS LABORATORY
Project N :
ro;ec/“ame www.hallenvironmental.com
Maili ;
2ne RVSID0 fgpery NE Sone) T Fomere. Y 5 Thrzor 4901 Hawkins NE - Albuquerque, NM 87109
Z ) Jg Frajgeti: Tel. 505-345-3975  Fax 505-345-4107
Phone #5055 229400 NAIE JIEE.Q0.00M03. 0| Analysis Request
email or Fax#: 2.6 0l Project Manager: -~ 5 ol =
QA/QC Package: - % E ok 2 g \ §
,)2[] Standard O Level 4 (Full Validation) /@,.q /—,OL He A g ) )§ % u{.\“’ ﬁ %
Accreditation: [ Az Compliance Sampler: < )~ E%ffyﬂ =0y S =9 % ~N %
O NELAC O Other On Ice: A Yes O No ~ (N 2 S| 5| ol §g a
O EDD (Type) #0fCoolers:|(CF:—h_q) E ) )§ g 05?) g % \*: >| E
COO'BI’Temp(mcludingCF}ZI ‘5_{’,("‘:\_]0@ | o '~§ é oi E e § E %
~| ol a Ko] w O
. . x| X == i L ] =SS
Container  [Preservative HEAL N Wl Ilg|olZ|x(w-|3R| S
Date [Time |Matrix [Sample Name Typeand # |Type \QO({)Q&S AEENREERRIEE
] Z-TE | w ) -
Yl 1e55| LW | M-I VoA 5% DO f
Tei bima — 002 X
‘% i
: oo il
\// 2
.
\\\
N
N
Date:, |Time: Relin hed by: RQCG% Via: Date Time Remarks:
219|140 / o MA':/DW’ oAl bl 220
Date: Time: Religqui § Received by: Via: QDO Date Time ;
QJLJ.‘? (205 yé///J y / : 1205
jtel = " 7{L (”\ ol :._ @\/Q

If necessary, samples submitted to Hall Environmental may be subcontracteMer accredited laboratories. This serves as notice of this possibility. Any sub-contracted data will be clearly notated on the analytical report.



HALL
ENVIRONMENTAL
ANALYSIS
LABORATORY

August 01, 2019

Tom Golden

Daniel B. Stephens & Assoc.
6020 Academy NE Suite 100

Albuquerque, NM 87109
TEL: (505) 822-9400
FAX: (505) 822-8877

RE: Former Y Station

Dear Tom Golden:

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

TEL: 505-345-3975 FAX: 505-345-4107
Website: www.hallenvironmental.com

OrderNo.: 1907B54

Hall Environmental Analysis Laboratory received 6 sample(s) on 7/22/2019 for the

analyses presented in the following report.

These were analyzed according to EPA procedures or equivalent. To access our
accredited tests please go to www.hallenvironmental.com or the state specific web sites.
In order to properly interpret your results, it is imperative that you review this report in its
entirety. See the sample checklist and/or the Chain of Custody for information regarding
the sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifiers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0901

Sincerely,

Andy Freeman

Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1907B54

Date Reported: 8/1/2019

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MW-11 Step Test

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Project: Former Y Station Collection Date: 7/17/2019 11:33:00 AM

Lab ID: 1907B54-001 Matrix: AQUEOUS Received Date: 7/22/2019 4:04:00 PM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8011/504.1: EDB Analyst: CLP
1,2-Dibromoethane 2.7 0.47 po/L 50 7/30/2019 9:01:18 AM 46435
EPA METHOD 8260B: VOLATILES Analyst: CCM

Benzene 1200 20 po/L 20 7/26/2019 2:55:00 AM  R61645
Toluene 42 1.0 pg/L 1  7/25/2019 2:25:00 PM  R61645
Ethylbenzene 120 20 pg/L 20 7/26/2019 2:55:00 AM  R61645
Methyl tert-butyl ether (MTBE) ND 1.0 uo/L 1  7/25/2019 2:25:00 PM  R61645
1,2,4-Trimethylbenzene 74 1.0 uo/L 1  7/25/2019 2:25:00 PM  R61645
1,3,5-Trimethylbenzene 20 1.0 uo/L 1  7/25/2019 2:25:00 PM  R61645
1,2-Dichloroethane (EDC) 71 1.0 pg/L 1 7/25/2019 2:25:00 PM  R61645
1,2-Dibromoethane (EDB) 3.6 1.0 pg/L 1 7/25/2019 2:25:00 PM  R61645
Naphthalene 16 2.0 pg/L 1 7/25/2019 2:25:00 PM  R61645
1-Methylnaphthalene ND 4.0 uo/L 1  7/25/2019 2:25:00 PM  R61645
2-Methylnaphthalene 5.4 4.0 po/L 1  7/25/2019 2:25:00 PM  R61645
Acetone ND 10 pg/L 1  7/25/2019 2:25:00 PM  R61645
Bromobenzene ND 1.0 po/L 1  7/25/2019 2:25:00 PM  R61645
Bromodichloromethane ND 1.0 po/L 1  7/25/2019 2:25:00 PM  R61645
Bromoform ND 1.0 po/L 1  7/25/2019 2:25:00 PM  R61645
Bromomethane ND 3.0 pg/L 1 7/25/2019 2:25:00 PM  R61645
2-Butanone ND 10 pg/L 1 7/25/2019 2:25:00 PM  R61645
Carbon disulfide ND 10 pg/L 1 7/25/2019 2:25:00 PM  R61645
Carbon Tetrachloride ND 1.0 po/L 1 7/25/2019 2:25:00 PM  R61645
Chlorobenzene ND 1.0 pg/L 1  7/25/2019 2:25:00 PM  R61645
Chloroethane ND 2.0 pg/L 1  7/25/2019 2:25:00 PM  R61645
Chloroform ND 1.0 pg/L 1 7/25/2019 2:25:00 PM  R61645
Chloromethane ND 3.0 pg/L 1 7/25/2019 2:25:00 PM  R61645
2-Chlorotoluene ND 1.0 pg/L 1 7/25/2019 2:25:00 PM  R61645
4-Chlorotoluene ND 1.0 pg/L 1  7/25/2019 2:25:00 PM  R61645
cis-1,2-DCE ND 1.0 pg/L 1  7/25/2019 2:25:00 PM  R61645
cis-1,3-Dichloropropene ND 1.0 ug/L 1  7/25/2019 2:25:00 PM  R61645
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 7/25/2019 2:25:00 PM  R61645
Dibromochloromethane ND 1.0 pg/L 1 7/25/2019 2:25:00 PM  R61645
Dibromomethane ND 1.0 pg/L 1 7/25/2019 2:25:00 PM  R61645
1,2-Dichlorobenzene ND 1.0 ug/L 1  7/25/2019 2:25:00 PM  R61645
1,3-Dichlorobenzene ND 1.0 ug/L 1  7/25/2019 2:25:00 PM  R61645
1,4-Dichlorobenzene ND 1.0 pg/L 1  7/25/2019 2:25:00 PM  R61645
Dichlorodifluoromethane ND 1.0 po/L 1  7/25/2019 2:25:00 PM  R61645
1,1-Dichloroethane ND 1.0 po/L 1  7/25/2019 2:25:00 PM  R61645
1,1-Dichloroethene ND 1.0 po/L 1  7/25/2019 2:25:00 PM  R61645
1,2-Dichloropropane ND 1.0 po/L 1  7/25/2019 2:25:00 PM  R61645

Qualifiers:
Sample Diluted Due to Matrix

* Value exceeds Maximum Contaminant Level.

H
ND
PQL
S

Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits

Sample pH Not In Range
Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1907B54
Date Reported: 8/1/2019

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MW-11 Step Test

Project: Former Y Station Collection Date: 7/17/2019 11:33:00 AM
Lab ID: 1907B54-001 Matrix: AQUEOUS Received Date: 7/22/2019 4:04:00 PM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM
1,3-Dichloropropane ND 1.0 po/L 1 7/25/2019 2:25:00 PM  R61645
2,2-Dichloropropane ND 2.0 po/L 1 7/25/2019 2:25:00 PM  R61645
1,1-Dichloropropene ND 1.0 po/L 1  7/25/2019 2:25:00 PM  R61645
Hexachlorobutadiene ND 1.0 pg/L 1  7/25/2019 2:25:00 PM  R61645
2-Hexanone ND 10 pg/L 1  7/25/2019 2:25:00 PM  R61645
Isopropylbenzene 4.6 1.0 uo/L 1  7/25/2019 2:25:00 PM  R61645
4-Isopropyltoluene ND 1.0 uo/L 1 7/25/2019 2:25:00 PM  R61645
4-Methyl-2-pentanone ND 10 uo/L 1 7/25/2019 2:25:00 PM  R61645
Methylene Chloride ND 3.0 uo/L 1  7/25/2019 2:25:00 PM  R61645
n-Butylbenzene ND 3.0 uo/L 1  7/25/2019 2:25:00 PM  R61645
n-Propylbenzene 11 1.0 uo/L 1  7/25/2019 2:25:00 PM  R61645
sec-Butylbenzene ND 1.0 uo/L 1  7/25/2019 2:25:00 PM  R61645
Styrene ND 1.0 pg/L 1 7/25/2019 2:25:00 PM  R61645
tert-Butylbenzene ND 1.0 po/L 1  7/25/2019 2:25:00 PM  R61645
1,1,1,2-Tetrachloroethane ND 1.0 po/L 1  7/25/2019 2:25:00 PM  R61645
1,1,2,2-Tetrachloroethane ND 2.0 po/L 1  7/25/2019 2:25:00 PM  R61645
Tetrachloroethene (PCE) ND 1.0 po/L 1  7/25/2019 2:25:00 PM  R61645
trans-1,2-DCE ND 1.0 pa/L 1 7/25/2019 2:25:00 PM  R61645
trans-1,3-Dichloropropene ND 1.0 pa/L 1 7/25/2019 2:25:00 PM  R61645
1,2,3-Trichlorobenzene ND 1.0 pa/L 1 7/25/2019 2:25:00 PM  R61645
1,2,4-Trichlorobenzene ND 1.0 pa/L 1 7/25/2019 2:25:00 PM  R61645
1,1,1-Trichloroethane ND 1.0 pa/L 1  7/25/2019 2:25:00 PM  R61645
1,1,2-Trichloroethane ND 1.0 uo/L 1 7/25/2019 2:25:00 PM  R61645
Trichloroethene (TCE) ND 1.0 pg/L 1  7/25/2019 2:25:00 PM  R61645
Trichlorofluoromethane ND 1.0 Ho/L 1  7/25/2019 2:25:00 PM  R61645
1,2,3-Trichloropropane ND 2.0 Ho/L 1  7/25/2019 2:25:00 PM  R61645
Vinyl chloride ND 1.0 pg/L 1  7/25/2019 2:25:00 PM  R61645
Xylenes, Total 460 30 uo/L 20 7/26/2019 2:55:00 AM  R61645
Surr: 1,2-Dichloroethane-d4 97.8 70-130 %Rec 1 7/25/2019 2:25:00 PM  R61645
Surr: 4-Bromofluorobenzene 98.5 70-130 %Rec 1 7/25/2019 2:25:00 PM  R61645
Surr: Dibromofluoromethane 92.9 70-130 %Rec 1 7/25/2019 2:25:00 PM  R61645
Surr: Toluene-d8 96.7 70-130 %Rec 1 7/25/2019 2:25:00 PM  R61645

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

* Value exceeds Maximum Contaminant Level.

H
ND
PQL
S

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1907B54

Date Reported: 8/1/2019

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MW-11 CRT

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Project: Former Y Station Collection Date: 7/18/2019 10:00:00 AM

Lab ID: 1907B54-002 Matrix: AQUEOUS Received Date: 7/22/2019 4:04:00 PM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8011/504.1: EDB Analyst: CLP
1,2-Dibromoethane 23 0.47 po/L 50 7/30/2019 9:16:39 AM 46435
EPA METHOD 8260B: VOLATILES Analyst: CCM

Benzene 1200 20 po/L 20 7/26/2019 3:19:00 AM  R61645
Toluene 18 1.0 pg/L 1  7/25/2019 3:39:00 PM  R61645
Ethylbenzene 120 20 pg/L 20 7/26/2019 3:19:00 AM  R61645
Methyl tert-butyl ether (MTBE) ND 1.0 uo/L 1  7/25/2019 3:39:00 PM  R61645
1,2,4-Trimethylbenzene 76 1.0 uo/L 1  7/25/2019 3:39:00 PM  R61645
1,3,5-Trimethylbenzene 19 1.0 uo/L 1  7/25/2019 3:39:00 PM  R61645
1,2-Dichloroethane (EDC) 67 1.0 pg/L 1 7/25/2019 3:39:00 PM  R61645
1,2-Dibromoethane (EDB) 3.0 1.0 pg/L 1 7/25/2019 3:39:00 PM  R61645
Naphthalene 17 2.0 pg/L 1  7/25/2019 3:39:00 PM  R61645
1-Methylnaphthalene ND 4.0 uo/L 1  7/25/2019 3:39:00 PM  R61645
2-Methylnaphthalene 6.2 4.0 po/L 1  7/25/2019 3:39:00 PM  R61645
Acetone ND 10 pg/L 1  7/25/2019 3:39:00 PM  R61645
Bromobenzene ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
Bromodichloromethane ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
Bromoform ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
Bromomethane ND 3.0 po/L 1  7/25/2019 3:39:00 PM  R61645
2-Butanone ND 10 pa/L 1 7/25/2019 3:39:00 PM  R61645
Carbon disulfide ND 10 po/L 1  7/25/2019 3:39:00 PM  R61645
Carbon Tetrachloride ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
Chlorobenzene ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
Chloroethane ND 2.0 Ho/L 1  7/25/2019 3:39:00 PM  R61645
Chloroform ND 1.0 Ho/L 1  7/25/2019 3:39:00 PM  R61645
Chloromethane ND 3.0 pg/L 1 7/25/2019 3:39:00 PM  R61645
2-Chlorotoluene ND 1.0 pg/L 1 7/25/2019 3:39:00 PM  R61645
4-Chlorotoluene ND 1.0 uo/L 1  7/25/2019 3:39:00 PM  R61645
cis-1,2-DCE ND 1.0 pg/L 1  7/25/2019 3:39:00 PM  R61645
cis-1,3-Dichloropropene ND 1.0 ug/L 1  7/25/2019 3:39:00 PM  R61645
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1  7/25/2019 3:39:00 PM  R61645
Dibromochloromethane ND 1.0 pg/L 1  7/25/2019 3:39:00 PM  R61645
Dibromomethane ND 1.0 pg/L 1  7/25/2019 3:39:00 PM  R61645
1,2-Dichlorobenzene ND 1.0 ug/L 1 7/25/2019 3:39:00 PM  R61645
1,3-Dichlorobenzene ND 1.0 ug/L 1 7/25/2019 3:39:00 PM  R61645
1,4-Dichlorobenzene ND 1.0 pg/L 1  7/25/2019 3:39:00 PM  R61645
Dichlorodifluoromethane ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
1,1-Dichloroethane ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
1,1-Dichloroethene ND 1.0 po/L 1 7/25/2019 3:39:00 PM  R61645
1,2-Dichloropropane ND 1.0 po/L 1 7/25/2019 3:39:00 PM  R61645

Qualifiers:
Sample Diluted Due to Matrix

* Value exceeds Maximum Contaminant Level.

H
ND
PQL
S

Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits

Sample pH Not In Range
Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1907B54
Date Reported: 8/1/2019

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MW-11 CRT

Project: Former Y Station Collection Date: 7/18/2019 10:00:00 AM
Lab ID: 1907B54-002 Matrix: AQUEOUS Received Date: 7/22/2019 4:04:00 PM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM
1,3-Dichloropropane ND 1.0 po/L 1 7/25/2019 3:39:00 PM  R61645
2,2-Dichloropropane ND 2.0 po/L 1 7/25/2019 3:39:00 PM  R61645
1,1-Dichloropropene ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
Hexachlorobutadiene ND 1.0 pg/L 1 7/25/2019 3:39:00 PM  R61645
2-Hexanone ND 10 pg/L 1 7/25/2019 3:39:00 PM  R61645
Isopropylbenzene 4.5 1.0 uo/L 1  7/25/2019 3:39:00 PM  R61645
4-Isopropyltoluene ND 1.0 uo/L 1  7/25/2019 3:39:00 PM  R61645
4-Methyl-2-pentanone ND 10 uo/L 1  7/25/2019 3:39:00 PM  R61645
Methylene Chloride ND 3.0 uo/L 1  7/25/2019 3:39:00 PM  R61645
n-Butylbenzene ND 3.0 uo/L 1  7/25/2019 3:39:00 PM  R61645
n-Propylbenzene 11 1.0 uo/L 1  7/25/2019 3:39:00 PM  R61645
sec-Butylbenzene ND 1.0 uo/L 1  7/25/2019 3:39:00 PM  R61645
Styrene ND 1.0 pg/L 1 7/25/2019 3:39:00 PM  R61645
tert-Butylbenzene ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
1,1,1,2-Tetrachloroethane ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
1,1,2,2-Tetrachloroethane ND 2.0 po/L 1  7/25/2019 3:39:00 PM  R61645
Tetrachloroethene (PCE) ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
trans-1,2-DCE ND 1.0 pa/L 1 7/25/2019 3:39:00 PM  R61645
trans-1,3-Dichloropropene ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
1,2,3-Trichlorobenzene ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
1,2,4-Trichlorobenzene ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
1,1,1-Trichloroethane ND 1.0 po/L 1  7/25/2019 3:39:00 PM  R61645
1,1,2-Trichloroethane ND 1.0 Ho/L 1  7/25/2019 3:39:00 PM  R61645
Trichloroethene (TCE) ND 1.0 pg/L 1 7/25/2019 3:39:00 PM  R61645
Trichlorofluoromethane ND 1.0 Ho/L 1 7/25/2019 3:39:00 PM  R61645
1,2,3-Trichloropropane ND 2.0 pg/L 1 7/25/2019 3:39:00 PM  R61645
Vinyl chloride ND 1.0 pg/L 1 7/25/2019 3:39:00 PM  R61645
Xylenes, Total 450 30 uo/L 20 7/26/2019 3:19:00 AM  R61645
Surr: 1,2-Dichloroethane-d4 98.5 70-130 %Rec 1 7/25/2019 3:39:00 PM  R61645
Surr: 4-Bromofluorobenzene 98.7 70-130 %Rec 1 7/25/2019 3:39:00 PM  R61645
Surr: Dibromofluoromethane 93.7 70-130 %Rec 1 7/25/2019 3:39:00 PM  R61645
Surr: Toluene-d8 97.2 70-130 %Rec 1 7/25/2019 3:39:00 PM  R61645

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

* Value exceeds Maximum Contaminant Level.

H
ND
PQL
S

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1907B54
Date Reported: 8/1/2019

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MW-11 CRT

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Project: Former Y Station Collection Date: 7/19/2019 8:00:00 PM
Lab ID: 1907B54-003 Matrix: AQUEOUS Received Date: 7/22/2019 4:04:00 PM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8011/504.1: EDB Analyst: CLP
1,2-Dibromoethane 3.1 0.47 po/L 50 7/30/2019 9:31:52 AM 46435

EPA METHOD 8260B: VOLATILES Analyst: CCM
Benzene 2000 20 po/L 20 7/26/2019 3:43:00 AM  R61645
Toluene 9.2 1.0 pg/L 1  7/25/2019 4:03:00 PM  R61645
Ethylbenzene 190 20 pg/L 20 7/26/2019 3:43:00 AM  R61645
Methyl tert-butyl ether (MTBE) ND 1.0 uo/L 1 7/25/2019 4:03:00 PM  R61645
1,2,4-Trimethylbenzene 110 20 uo/L 20 7/26/2019 3:43:00 AM  R61645
1,3,5-Trimethylbenzene 31 1.0 uo/L 1 7/25/2019 4:03:00 PM  R61645
1,2-Dichloroethane (EDC) 97 1.0 pg/L 1 7/25/2019 4:03:00 PM  R61645
1,2-Dibromoethane (EDB) 3.7 1.0 pg/L 1 7/25/2019 4:03:00 PM  R61645
Naphthalene 26 2.0 pg/L 1 7/25/2019 4:03:00 PM  R61645
1-Methylnaphthalene 5.9 4.0 uo/L 1  7/25/2019 4:03:00 PM  R61645
2-Methylnaphthalene 9.3 4.0 po/L 1  7/25/2019 4:03:00 PM  R61645
Acetone ND 10 pg/L 1 7/25/2019 4:03:00 PM  R61645
Bromobenzene ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645
Bromodichloromethane ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645
Bromoform ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645
Bromomethane ND 3.0 po/L 1  7/25/2019 4:03:00 PM  R61645
2-Butanone ND 10 pa/L 1  7/25/2019 4:03:00 PM  R61645
Carbon disulfide ND 10 pa/L 1  7/25/2019 4:03:00 PM  R61645
Carbon Tetrachloride ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645
Chlorobenzene ND 1.0 pa/L 1 7/25/2019 4:03:00 PM  R61645
Chloroethane ND 2.0 uo/L 1 7/25/2019 4:03:00 PM  R61645
Chloroform ND 1.0 pg/L 1 7/25/2019 4:03:00 PM  R61645
Chloromethane ND 3.0 pg/L 1 7/25/2019 4:03:00 PM  R61645
2-Chlorotoluene ND 1.0 pg/L 1 7/25/2019 4:03:00 PM  R61645
4-Chlorotoluene ND 1.0 uo/L 1 7/25/2019 4:03:00 PM  R61645
cis-1,2-DCE ND 1.0 uo/L 1 7/25/2019 4:03:00 PM  R61645
cis-1,3-Dichloropropene ND 1.0 ug/L 1  7/25/2019 4:03:00 PM  R61645
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 7/25/2019 4:03:00 PM  R61645
Dibromochloromethane ND 1.0 pg/L 1 7/25/2019 4:03:00 PM  R61645
Dibromomethane ND 1.0 pg/L 1 7/25/2019 4:03:00 PM  R61645
1,2-Dichlorobenzene ND 1.0 ug/L 1 7/25/2019 4:03:00 PM  R61645
1,3-Dichlorobenzene ND 1.0 ug/L 1 7/25/2019 4:03:00 PM  R61645
1,4-Dichlorobenzene ND 1.0 pg/L 1  7/25/2019 4:03:00 PM  R61645
Dichlorodifluoromethane ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645
1,1-Dichloroethane ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645
1,1-Dichloroethene ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645
1,2-Dichloropropane ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645

Qualifiers:
Sample Diluted Due to Matrix

* Value exceeds Maximum Contaminant Level.

H
ND
PQL
S

Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits

Sample pH Not In Range
Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1907B54
Date Reported: 8/1/2019

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MW-11 CRT

Project: Former Y Station Collection Date: 7/19/2019 8:00:00 PM
Lab ID: 1907B54-003 Matrix: AQUEOUS Received Date: 7/22/2019 4:04:00 PM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,3-Dichloropropane ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645
2,2-Dichloropropane ND 2.0 po/L 1  7/25/2019 4:03:00 PM  R61645
1,1-Dichloropropene ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645
Hexachlorobutadiene ND 1.0 pg/L 1  7/25/2019 4:03:00 PM  R61645
2-Hexanone ND 10 pg/L 1  7/25/2019 4:03:00 PM  R61645
Isopropylbenzene 6.8 1.0 uo/L 1 7/25/2019 4:03:00 PM  R61645
4-Isopropyltoluene ND 1.0 uo/L 1  7/25/2019 4:03:00 PM  R61645
4-Methyl-2-pentanone ND 10 uo/L 1  7/25/2019 4:03:00 PM  R61645
Methylene Chloride ND 3.0 uo/L 1 7/25/2019 4:03:00 PM  R61645
n-Butylbenzene ND 3.0 uo/L 1 7/25/2019 4:03:00 PM  R61645
n-Propylbenzene 17 1.0 uo/L 1 7/25/2019 4:03:00 PM  R61645
sec-Butylbenzene ND 1.0 uo/L 1  7/25/2019 4:03:00 PM  R61645
Styrene ND 1.0 pg/L 1 7/25/2019 4:03:00 PM  R61645
tert-Butylbenzene ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645
1,1,1,2-Tetrachloroethane ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645
1,1,2,2-Tetrachloroethane ND 2.0 po/L 1  7/25/2019 4:03:00 PM  R61645
Tetrachloroethene (PCE) ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645
trans-1,2-DCE ND 1.0 pa/L 1 7/25/2019 4:03:00 PM  R61645
trans-1,3-Dichloropropene ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  7/25/2019 4:03:00 PM  R61645
1,2,4-Trichlorobenzene ND 1.0 po/L 1  7/25/2019 4:03:00 PM  R61645
1,1,1-Trichloroethane ND 1.0 pa/L 1 7/25/2019 4:03:00 PM  R61645
1,1,2-Trichloroethane ND 1.0 uo/L 1 7/25/2019 4:03:00 PM  R61645
Trichloroethene (TCE) ND 1.0 pg/L 1 7/25/2019 4:03:00 PM  R61645
Trichlorofluoromethane ND 1.0 Ho/L 1  7/25/2019 4:03:00 PM  R61645
1,2,3-Trichloropropane ND 2.0 pg/L 1 7/25/2019 4:03:00 PM  R61645
Vinyl chloride ND 1.0 pg/L 1 7/25/2019 4:03:00 PM  R61645
Xylenes, Total 760 30 uo/L 20 7/26/2019 3:43:00 AM  R61645

Surr: 1,2-Dichloroethane-d4 97.4 70-130 %Rec 1 7/25/2019 4:03:00 PM  R61645

Surr: 4-Bromofluorobenzene 98.7 70-130 %Rec 1 7/25/2019 4:03:00 PM  R61645

Surr: Dibromofluoromethane 94.5 70-130 %Rec 1 7/25/2019 4:03:00 PM  R61645

Surr: Toluene-d8 98.0 70-130 %Rec 1 7/25/2019 4:03:00 PM  R61645

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1907B54
Date Reported: 8/1/2019

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MW-11 CRT

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Project: Former Y Station Collection Date: 7/20/2019 6:05:00 PM

Lab ID: 1907B54-004 Matrix: AQUEOUS Received Date: 7/22/2019 4:04:00 PM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8011/504.1: EDB Analyst: CLP
1,2-Dibromoethane 3.2 0.47 po/L 50 7/30/2019 9:47:04 AM 46435
EPA METHOD 8260B: VOLATILES Analyst: CCM

Benzene 2000 10 po/L 20 7/25/2019 5:16:00 PM  R61645
Toluene ND 10 pg/L 20 7/25/2019 5:16:00 PM  R61645
Ethylbenzene 190 10 pg/L 20 7/25/2019 5:16:00 PM  R61645
Methyl tert-butyl ether (MTBE) ND 10 uo/L 20 7/25/2019 5:16:00 PM  R61645
1,2,4-Trimethylbenzene 120 10 uo/L 20 7/25/2019 5:16:00 PM  R61645
1,3,5-Trimethylbenzene 34 10 uo/L 20 7/25/2019 5:16:00 PM  R61645
1,2-Dichloroethane (EDC) 91 10 pg/L 20 7/25/2019 5:16:00 PM  R61645
1,2-Dibromoethane (EDB) ND 10 pg/L 20 7/25/2019 5:16:00 PM  R61645
Naphthalene 28 20 pg/L 20 7/25/2019 5:16:00 PM  R61645
1-Methylnaphthalene ND 40 uo/L 20 7/25/2019 5:16:00 PM  R61645
2-Methylnaphthalene ND 40 po/L 20 7/25/2019 5:16:00 PM  R61645
Acetone ND 100 pg/L 20 7/25/2019 5:16:00 PM  R61645
Bromobenzene ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
Bromodichloromethane ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
Bromoform ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
Bromomethane ND 30 po/L 20 7/25/2019 5:16:00 PM  R61645
2-Butanone ND 100 pa/L 20 7/25/2019 5:16:00 PM  R61645
Carbon disulfide ND 100 pg/L 20 7/25/2019 5:16:00 PM  R61645
Carbon Tetrachloride ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
Chlorobenzene ND 10 pa/L 20 7/25/2019 5:16:00 PM  R61645
Chloroethane ND 20 uo/L 20 7/25/2019 5:16:00 PM  R61645
Chloroform ND 10 pg/L 20 7/25/2019 5:16:00 PM  R61645
Chloromethane ND 30 pg/L 20 7/25/2019 5:16:00 PM  R61645
2-Chlorotoluene ND 10 pg/L 20 7/25/2019 5:16:00 PM  R61645
4-Chlorotoluene ND 10 uo/L 20 7/25/2019 5:16:00 PM  R61645
cis-1,2-DCE ND 10 uo/L 20 7/25/2019 5:16:00 PM  R61645
cis-1,3-Dichloropropene ND 10 ug/L 20 7/25/2019 5:16:00 PM  R61645
1,2-Dibromo-3-chloropropane ND 20 pg/L 20 7/25/2019 5:16:00 PM  R61645
Dibromochloromethane ND 10 pg/L 20 7/25/2019 5:16:00 PM  R61645
Dibromomethane ND 10 pg/L 20 7/25/2019 5:16:00 PM  R61645
1,2-Dichlorobenzene ND 10 ug/L 20 7/25/2019 5:16:00 PM  R61645
1,3-Dichlorobenzene ND 10 ug/L 20 7/25/2019 5:16:00 PM  R61645
1,4-Dichlorobenzene ND 10 pg/L 20 7/25/2019 5:16:00 PM  R61645
Dichlorodifluoromethane ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
1,1-Dichloroethane ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
1,1-Dichloroethene ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
1,2-Dichloropropane ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645

Qualifiers:
Sample Diluted Due to Matrix

* Value exceeds Maximum Contaminant Level.

H
ND
PQL
S

Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits

Sample pH Not In Range
Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1907B54
Date Reported: 8/1/2019

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: MW-11 CRT

Project: Former Y Station Collection Date: 7/20/2019 6:05:00 PM
Lab ID: 1907B54-004 Matrix: AQUEOUS Received Date: 7/22/2019 4:04:00 PM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM

1,3-Dichloropropane ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
2,2-Dichloropropane ND 20 po/L 20 7/25/2019 5:16:00 PM  R61645
1,1-Dichloropropene ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
Hexachlorobutadiene ND 10 pg/L 20 7/25/2019 5:16:00 PM  R61645
2-Hexanone ND 100 pg/L 20 7/25/2019 5:16:00 PM  R61645
Isopropylbenzene ND 10 uo/L 20 7/25/2019 5:16:00 PM  R61645
4-Isopropyltoluene ND 10 uo/L 20 7/25/2019 5:16:00 PM  R61645
4-Methyl-2-pentanone ND 100 uo/L 20 7/25/2019 5:16:00 PM  R61645
Methylene Chloride ND 30 uo/L 20 7/25/2019 5:16:00 PM  R61645
n-Butylbenzene ND 30 uo/L 20 7/25/2019 5:16:00 PM  R61645
n-Propylbenzene 19 10 uo/L 20 7/25/2019 5:16:00 PM  R61645
sec-Butylbenzene ND 10 uo/L 20 7/25/2019 5:16:00 PM  R61645
Styrene ND 10 pg/L 20 7/25/2019 5:16:00 PM  R61645
tert-Butylbenzene ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
1,1,1,2-Tetrachloroethane ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
1,1,2,2-Tetrachloroethane ND 20 po/L 20 7/25/2019 5:16:00 PM  R61645
Tetrachloroethene (PCE) ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
trans-1,2-DCE ND 10 pa/L 20 7/25/2019 5:16:00 PM  R61645
trans-1,3-Dichloropropene ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
1,2,3-Trichlorobenzene ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
1,2,4-Trichlorobenzene ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
1,1,1-Trichloroethane ND 10 po/L 20 7/25/2019 5:16:00 PM  R61645
1,1,2-Trichloroethane ND 10 Ho/L 20 7/25/2019 5:16:00 PM  R61645
Trichloroethene (TCE) ND 10 pg/L 20 7/25/2019 5:16:00 PM  R61645
Trichlorofluoromethane ND 10 Ho/L 20 7/25/2019 5:16:00 PM  R61645
1,2,3-Trichloropropane ND 20 pg/L 20 7/25/2019 5:16:00 PM  R61645
Vinyl chloride ND 10 pg/L 20 7/25/2019 5:16:00 PM  R61645
Xylenes, Total 770 15 uo/L 20 7/25/2019 5:16:00 PM  R61645
Surr: 1,2-Dichloroethane-d4 95.9 70-130 %Rec 20 7/25/2019 5:16:00 PM  R61645
Surr: 4-Bromofluorobenzene 96.7 70-130 %Rec 20 7/25/2019 5:16:00 PM  R61645
Surr: Dibromofluoromethane 92.9 70-130 %Rec 20 7/25/2019 5:16:00 PM  R61645
Surr: Toluene-d8 98.8 70-130 %Rec 20 7/25/2019 5:16:00 PM  R61645

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1907B54
Date Reported: 8/1/2019

CLIENT: Daniel B. Stephens & Assoc.

Cli

ent Sample ID: Trip Blank

Project: Former Y Station Collection Date:

Lab ID: 1907B54-005 Matrix: TRIP BLANK  Received Date: 7/22/2019 4:04:00 PM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8011/504.1: EDB Analyst: CLP
1,2-Dibromoethane ND 0.0094 po/L 1  7/29/2019 5:46:53 PM 46435
EPA METHOD 8260B: VOLATILES Analyst: CCM

Benzene ND 1.0 po/L 1 7/25/2019 5:41:00 PM  R61645
Toluene ND 1.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
Ethylbenzene ND 1.0 uo/L 1 7/25/2019 5:41:00 PM  R61645
Methyl tert-butyl ether (MTBE) ND 1.0 uo/L 1 7/25/2019 5:41:00 PM  R61645
1,2,4-Trimethylbenzene ND 1.0 uo/L 1 7/25/2019 5:41:00 PM  R61645
1,3,5-Trimethylbenzene ND 1.0 uo/L 1  7/25/2019 5:41:00 PM  R61645
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
Naphthalene ND 2.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
1-Methylnaphthalene ND 4.0 uo/L 1  7/25/2019 5:41:00 PM  R61645
2-Methylnaphthalene ND 4.0 po/L 1  7/25/2019 5:41:00 PM  R61645
Acetone ND 10 pg/L 1 7/25/2019 5:41:00 PM  R61645
Bromobenzene ND 1.0 po/L 1  7/25/2019 5:41:00 PM  R61645
Bromodichloromethane ND 1.0 po/L 1  7/25/2019 5:41:00 PM  R61645
Bromoform ND 1.0 po/L 1 7/25/2019 5:41:00 PM  R61645
Bromomethane ND 3.0 pa/L 1  7/25/2019 5:41:00 PM  R61645
2-Butanone ND 10 pa/L 1  7/25/2019 5:41:00 PM  R61645
Carbon disulfide ND 10 pa/L 1  7/25/2019 5:41:00 PM  R61645
Carbon Tetrachloride ND 1.0 po/L 1 7/25/2019 5:41:00 PM  R61645
Chlorobenzene ND 1.0 pa/L 1  7/25/2019 5:41:00 PM  R61645
Chloroethane ND 2.0 uo/L 1 7/25/2019 5:41:00 PM  R61645
Chloroform ND 1.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
Chloromethane ND 3.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
2-Chlorotoluene ND 1.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
4-Chlorotoluene ND 1.0 uo/L 1 7/25/2019 5:41:00 PM  R61645
cis-1,2-DCE ND 1.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
cis-1,3-Dichloropropene ND 1.0 ug/L 1 7/25/2019 5:41:00 PM  R61645
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
Dibromochloromethane ND 1.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
Dibromomethane ND 1.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
1,2-Dichlorobenzene ND 1.0 ug/L 1 7/25/2019 5:41:00 PM  R61645
1,3-Dichlorobenzene ND 1.0 ug/L 1 7/25/2019 5:41:00 PM  R61645
1,4-Dichlorobenzene ND 1.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
Dichlorodifluoromethane ND 1.0 po/L 1 7/25/2019 5:41:00 PM  R61645
1,1-Dichloroethane ND 1.0 po/L 1 7/25/2019 5:41:00 PM  R61645
1,1-Dichloroethene ND 1.0 po/L 1  7/25/2019 5:41:00 PM  R61645
1,2-Dichloropropane ND 1.0 po/L 1  7/25/2019 5:41:00 PM  R61645

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:
Sample Diluted Due to Matrix

* Value exceeds Maximum Contaminant Level.

H
ND
PQL
S

Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits

Sample pH Not In Range
Reporting Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1907B54
Date Reported: 8/1/2019

CLIENT: Daniel B. Stephens & Assoc.

Client Sample ID: Trip Blank

Project: Former Y Station Collection Date:
Lab ID: 1907B54-005 Matrix: TRIP BLANK  Received Date: 7/22/2019 4:04:00 PM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: CCM
1,3-Dichloropropane ND 1.0 po/L 1 7/25/2019 5:41:00 PM  R61645
2,2-Dichloropropane ND 2.0 po/L 1 7/25/2019 5:41:00 PM  R61645
1,1-Dichloropropene ND 1.0 po/L 1  7/25/2019 5:41:00 PM  R61645
Hexachlorobutadiene ND 1.0 pg/L 1  7/25/2019 5:41:00 PM  R61645
2-Hexanone ND 10 pg/L 1  7/25/2019 5:41:00 PM  R61645
Isopropylbenzene ND 1.0 uo/L 1 7/25/2019 5:41:00 PM  R61645
4-Isopropyltoluene ND 1.0 uo/L 1  7/25/2019 5:41:00 PM  R61645
4-Methyl-2-pentanone ND 10 uo/L 1 7/25/2019 5:41:00 PM  R61645
Methylene Chloride ND 3.0 uo/L 1  7/25/2019 5:41:00 PM  R61645
n-Butylbenzene ND 3.0 uo/L 1 7/25/2019 5:41:00 PM  R61645
n-Propylbenzene ND 1.0 uo/L 1  7/25/2019 5:41:00 PM  R61645
sec-Butylbenzene ND 1.0 uo/L 1  7/25/2019 5:41:00 PM  R61645
Styrene ND 1.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
tert-Butylbenzene ND 1.0 po/L 1  7/25/2019 5:41:00 PM  R61645
1,1,1,2-Tetrachloroethane ND 1.0 po/L 1  7/25/2019 5:41:00 PM  R61645
1,1,2,2-Tetrachloroethane ND 2.0 po/L 1  7/25/2019 5:41:00 PM  R61645
Tetrachloroethene (PCE) ND 1.0 po/L 1  7/25/2019 5:41:00 PM  R61645
trans-1,2-DCE ND 1.0 pa/L 1 7/25/2019 5:41:00 PM  R61645
trans-1,3-Dichloropropene ND 1.0 pa/L 1  7/25/2019 5:41:00 PM  R61645
1,2,3-Trichlorobenzene ND 1.0 pa/L 1  7/25/2019 5:41:00 PM  R61645
1,2,4-Trichlorobenzene ND 1.0 pa/L 1  7/25/2019 5:41:00 PM  R61645
1,1,1-Trichloroethane ND 1.0 pa/L 1 7/25/2019 5:41:00 PM  R61645
1,1,2-Trichloroethane ND 1.0 uo/L 1 7/25/2019 5:41:00 PM  R61645
Trichloroethene (TCE) ND 1.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
Trichlorofluoromethane ND 1.0 Ho/L 1  7/25/2019 5:41:00 PM  R61645
1,2,3-Trichloropropane ND 2.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
Vinyl chloride ND 1.0 pg/L 1 7/25/2019 5:41:00 PM  R61645
Xylenes, Total ND 15 uo/L 1 7/25/2019 5:41:00 PM  R61645
Surr: 1,2-Dichloroethane-d4 99.1 70-130 %Rec 1 7/25/2019 5:41:00 PM  R61645
Surr: 4-Bromofluorobenzene 97.9 70-130 %Rec 1 7/25/2019 5:41:00 PM  R61645
Surr: Dibromofluoromethane 96.9 70-130 %Rec 1 7/25/2019 5:41:00 PM  R61645
Surr: Toluene-d8 98.8 70-130 %Rec 1 7/25/2019 5:41:00 PM  R61645

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

H
ND
PQL
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Practical Quanitative Limit

% Recovery outside of range due to dilution or matrix

T« mm

)
=~

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Limit

Page 10 of 16



Analytical Report
Lab Order 1907B54

Hall Environmental Analysis Laboratory, Inc. Date Reported: 8/1/2019

CLIENT: Daniel B. Stephens & Assoc. Client Sample ID: Air Stripper Effluent

Project: Former Y Station Collection Date: 7/20/2019 12:10:00 PM

Lab ID: 1907B54-006 Matrix: AQUEOUS Received Date: 7/22/2019 4:04:00 PM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 6010B: DISSOLVED METALS Analyst: pmf
Lead 0.0052 0.0050 mg/lL 1  7/30/2019 2:18:21 PM  AB1754

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Quialifiers: * Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
ND  Not Detected at the Reporting Limit P Sample pH Not In Range
PQL  Practical Quanitative Limit RL Reporting Limit Page 11 Of 16

S % Recovery outside of range due to dilution or matrix



QC SUMMARY REPORT

WO#: 1907B54

Hall Environmental Analysis Laboratory, Inc. 01-Aug-19
Client: Daniel B. Stephens & Assoc.
Project: Former Y Station

Sample ID: MB-46435 SampType: MBLK TestCode: EPA Method 8011/504.1: EDB

ClientID: PBW Batch ID: 46435 RunNo: 61721

Prep Date:  7/29/2019 Analysis Date: 7/29/2019 SeqNo: 2092143 Units: pg/L

Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
1,2-Dibromoethane ND 0.010

Sample ID: LCS-46435 SampType: LCS TestCode: EPA Method 8011/504.1: EDB

ClientID: LCSW Batch ID: 46435 RunNo: 61721

Prep Date:  7/29/2019 Analysis Date: 7/29/2019 SeqNo: 2092147 Units: pg/L

Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
1,2-Dibromoethane 0.098 0.010 0.1000 0 98.3 70 130

Qualifiers:

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D Sample Diluted Due to Matrix E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND  Not Detected at the Reporting Limit P Sample pH Not In Range Page 12 Of 16
PQL  Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



QC SUMMARY REPORT

WO#: 1907B54
Hall Environmental Analysis Laboratory, Inc. 01-Aug-19
Client: Daniel B. Stephens & Assoc.
Project: Former Y Station
Sample ID: 100ng lcs2 SampType: LCS TestCode: EPA Method 8260B: VOLATILES
Client ID: LCSW Batch ID: R61645 RunNo: 61645
Prep Date: Analysis Date: 7/25/2019 SeqgNo: 2090381 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene 19 1.0 20.00 0 92.6 70 130
Toluene 20 1.0 20.00 0 97.6 70 130
Chlorobenzene 21 1.0 20.00 0 103 70 130
1,1-Dichloroethene 17 1.0 20.00 0 85.8 70 130
Trichloroethene (TCE) 18 1.0 20.00 0 87.6 70 130
Surr: 1,2-Dichloroethane-d4 10 10.00 102 70 130
Surr: 4-Bromofluorobenzene 9.8 10.00 97.6 70 130
Surr: Dibromofluoromethane 10 10.00 100 70 130
Surr: Toluene-d8 9.9 10.00 98.7 70 130
Sample ID: rb SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
Client ID: PBW Batch ID: R61645 RunNo: 61645
Prep Date: Analysis Date: 7/25/2019 SeqNo: 2090382 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0
Methyl tert-butyl ether (MTBE) ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
1,2-Dichloroethane (EDC) ND 1.0
1,2-Dibromoethane (EDB) ND 1.0
Naphthalene ND 2.0
1-MethylInaphthalene ND 4.0
2-Methylnaphthalene ND 4.0
Acetone ND 10
Bromobenzene ND 1.0
Bromodichloromethane ND 1.0
Bromoform ND 1.0
Bromomethane ND 3.0
2-Butanone ND 10
Carbon disulfide ND 10
Carbon Tetrachloride ND 1.0
Chlorobenzene ND 1.0
Chloroethane ND 2.0
Chloroform ND 1.0
Chloromethane ND 3.0
2-Chlorotoluene ND 1.0
Qualifiers:
* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
ND  Not E_)etected a}t the Repo_rting Limit P Sample_ pH No_t In Range Page 13 Of 16
PQL  Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



QC SUMMARY REPORT

WO#: 1907B54
Hall Environmental Analysis Laboratory, Inc. 01-Aug-19
Client: Daniel B. Stephens & Assoc.
Project: Former Y Station
Sample ID: rb SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
Client ID: PBW Batch ID: R61645 RunNo: 61645
Prep Date: Analysis Date: 7/25/2019 SeqgNo: 2090382 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
4-Chlorotoluene ND 1.0
cis-1,2-DCE ND 1.0
cis-1,3-Dichloropropene ND 1.0
1,2-Dibromo-3-chloropropane ND 2.0
Dibromochloromethane ND 1.0
Dibromomethane ND 1.0
1,2-Dichlorobenzene ND 1.0
1,3-Dichlorobenzene ND 1.0
1,4-Dichlorobenzene ND 1.0
Dichlorodifluoromethane ND 1.0
1,1-Dichloroethane ND 1.0
1,1-Dichloroethene ND 1.0
1,2-Dichloropropane ND 1.0
1,3-Dichloropropane ND 1.0
2,2-Dichloropropane ND 2.0
1,1-Dichloropropene ND 1.0
Hexachlorobutadiene ND 1.0
2-Hexanone ND 10
Isopropylbenzene ND 1.0
4-Isopropyltoluene ND 1.0
4-Methyl-2-pentanone ND 10
Methylene Chloride ND 3.0
n-Butylbenzene ND 3.0
n-Propylbenzene ND 1.0
sec-Butylbenzene ND 1.0
Styrene ND 1.0
tert-Butylbenzene ND 1.0
1,1,1,2-Tetrachloroethane ND 1.0
1,1,2,2-Tetrachloroethane ND 2.0
Tetrachloroethene (PCE) ND 1.0
trans-1,2-DCE ND 1.0
trans-1,3-Dichloropropene ND 1.0
1,2,3-Trichlorobenzene ND 1.0
1,2,4-Trichlorobenzene ND 1.0
1,1,1-Trichloroethane ND 1.0
1,1,2-Trichloroethane ND 1.0
Trichloroethene (TCE) ND 1.0
Trichlorofluoromethane ND 1.0
1,2,3-Trichloropropane ND 2.0
Qualifiers:
* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
ND  Not E_)etected a}t the Repo_rting Limit P Sample_ pH No_t In Range Page 14 Of 16
PQL  Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



QC SUMMARY REPORT

WO#: 1907B54
Hall Environmental Analysis Laboratory, Inc. 01-Aug-19
Client: Daniel B. Stephens & Assoc.
Project: Former Y Station
Sample ID: rb SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
Client ID:  PBW Batch ID: R61645 RunNo: 61645
Prep Date: Analysis Date: 7/25/2019 SeqgNo: 2090382 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Vinyl chloride ND 1.0
Xylenes, Total ND 15
Surr: 1,2-Dichloroethane-d4 10 10.00 99.7 70 130
Surr: 4-Bromofluorobenzene 9.8 10.00 98.2 70 130
Surr: Dibromofluoromethane 9.6 10.00 95.5 70 130
Surr: Toluene-d8 9.9 10.00 98.9 70 130
Sample ID: 1907B54-001ams SampType: MS TestCode: EPA Method 8260B: VOLATILES
Client ID:  MW-11 Step Test Batch ID: R61645 RunNo: 61645
Prep Date: Analysis Date: 7/25/2019 SeqNo: 2090384 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene 1300 1.0 20.00 1265 223 70 130 ES
Toluene 63 1.0 20.00 42.47 104 70 130
Chlorobenzene 20 1.0 20.00 0 99.7 70 130
1,1-Dichloroethene 16 1.0 20.00 0 80.2 67.6 130
Trichloroethene (TCE) 17 1.0 20.00 0 83.1 70 130
Surr: 1,2-Dichloroethane-d4 9.7 10.00 96.7 70 130
Surr: 4-Bromofluorobenzene 10 10.00 101 70 130
Surr: Dibromofluoromethane 9.3 10.00 93.4 70 130
Surr: Toluene-d8 9.8 10.00 97.6 70 130
Sample ID: 1907B54-001amsd SampType: MSD TestCode: EPA Method 8260B: VOLATILES
Client ID: MW-11 Step Test Batch ID: R61645 RunNo: 61645
Prep Date: Analysis Date: 7/25/2019 SegNo: 2090385 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene 1200 1.0 20.00 1265 -173 70 130 6.24 20 ES
Toluene 59 1.0 20.00 42.47 80.2 70 130 7.83 20
Chlorobenzene 19 1.0 20.00 0 92.8 70 130 7.25 20
1,1-Dichloroethene 15 1.0 20.00 0 74.6 67.6 130 7.25 20
Trichloroethene (TCE) 16 1.0 20.00 0 77.6 70 130 6.79 20
Surr: 1,2-Dichloroethane-d4 9.9 10.00 98.5 70 130 0 0
Surr: 4-Bromofluorobenzene 10 10.00 101 70 130 0 0
Surr: Dibromofluoromethane 9.4 10.00 93.7 70 130 0 0
Surr: Toluene-d8 9.8 10.00 97.6 70 130 0 0
Qualifiers:
* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
ND Not Detected at the Reporting Limit P Sample pH Not In Range Page 15 Of 16

PQL  Practical Quanitative Limit
S % Recovery outside of range due to dilution or matrix

Py
=~

Reporting Limit



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc.

WO#: 1907B54

01-Aug-19
Client: Daniel B. Stephens & Assoc.
Project: Former Y Station
Sample ID: MB SampType: MBLK TestCode: EPA Method 6010B: Dissolved Metals
ClientID: PBW Batch ID: A61754 RunNo: 61754
Prep Date: Analysis Date: 7/30/2019 SeqNo: 2093338 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit RPDLimit Qual
Lead ND  0.0050
Sample ID: LCS SampType: LCS TestCode: EPA Method 6010B: Dissolved Metals
ClientID: LCSW Batch ID: A61754 RunNo: 61754
Prep Date: Analysis Date: 7/30/2019 SeqNo: 2093340 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit RPDLimit Qual
Lead 0.49 0.0050 0.5000 0 98.0 80
Qualifiers:
* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
ND  Not Detected at the Reporting Limit P Sample pH Not In Range Page 16 Of 16
PQL  Practical Quanitative Limit RL Reporting Limit

S % Recovery outside of range due to dilution or matrix



HALL Hall Environmental Analysis Laboratory

ENVIRONMENTAL 4901 Hawkins NE ]
ANALYSIS Albuquerque, NM 87109 - Sample Log-ln Check List
LABORATORY TEL: 50.5-345-3975 FA)( S05-345-4107
Website: www.hallenvironmental com
Client Name: DBS Work Order Number; 1907854 ReptNo: 1
) 7
Received By: Erin Melendrez 7/22/2019 4:04:00 PM %ﬂ%’/‘tﬁ“}'
Completed By:  Erin Melendrez 7/23/2019 11:19:13 AM A Mt
Reviewed By: //6 '}\’L’S 1
Chain of Custody
1. Is Chain of Custody compiete? Yes No [] Not Present [ ]
2. How was the sample delivered? Client
Login
3. Was an attempt made to cool the samples? Yes No [ Na [
4. Were all samples received at a temperature of >0° G to 6.0°C Yes No [ NA [
5. Sample(s) in proper container(s)? Yes No [
6. Sufficient sample volume for indicated test(s)? Yes No []
7. Are samples (except VOA and ONG) properly preserved? Yes No [
8. Was preservative added to bottles? Yes [ No NA [
8. VOA vials have zero headspace? Yes No [ NovoA vials []
10. Were any sample containers received broken? Yes [ No
# of preserved
bottles checked
11. Does paperwork match bottle labels? Yes No [] | forpH:

(Note discrepancies on chain of custody) or >12 unless noted)
12. Are matrices correctly identified on Chain of Custody? Yes No [ Adjusted? 4\5\@—
13. Is it clear what analyses were requested? Yes No [

14, Were all holding times able to be met? Yes No [ Checked by Mﬁﬂ

(If no, notify custormer for authorization.)

Special Handling (if applicable)
15.Was client notified of all discrepancies with this order? Yes [ No [ NA
Person Notified: Date: |
By Whom: I Via:  [] eMail [ ] Phone [ ] Fax | |In Person
Regarding: |
Client Instructions: §

16. Additional remarks:

17. &

ooler Information
emp°C. . Condition ' S
Good Not Present

Seal Intaict  Seal No |- SealDate '~ ' Sigred By °

Page 1 of 1



Chain-of-Custody Record
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Received by; VlaC’m
A

Date: [Time: ! |Relinquitkéd by:

Received by: " Via:

If necessary, samples submitted {0 Hall Environmental may be subcontracted to other accredited laboratories. This serves as notice of this possibility. Any sub-contracted data will be clearly notated on the analytical report.
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Laboratory Report for
Daniel B. Stephens & Associates, Inc.

Project: DB18.1157.00.00MW019.0002,

Former Y PST Site Remediation

September 25, 2019

Daniel B. Stephens & Associates, Inc.

4400 Alameda Blvd. NE, Suite C « Albuquerque, New Mexico 87113




September 25, 2019

Tom Golden

Daniel B. Stephens & Associates, Inc.
6020 Academy Road NE, Suite 100
Albuquerque, NM 87109

(505) 822-9400

Re: DBS&A Laboratory Report for the Daniel B. Stephens & Associates, Inc. DB18.1157, Former
Y PST Site Remediation Project

Dear Mr. Golden:

Enclosed is the report for the DBS&A DB18.1157.00, Former Y PST Site Remediation project
samples. Please review this report and provide any comments as the sample will be held for a
maximum of 30 days. After 30 days the sample will be returned or disposed of in an appropriate
manner.

All testing results were evaluated subjectively for consistency and reasonableness, and the results
appear to be reasonably representative of the material tested. However, DBS&A does not assume
any responsibility for interpretations or analyses based on the data enclosed, nor can we guarantee
that these data are fully representative of the undisturbed materials at the field site. We recommend
that careful evaluation of these laboratory results be made for your particular application.

The testing utilized to generate the enclosed report employs methods that are standard for the
industry. The results do not constitute a professional opinion by DBS&A, nor can the results affect
any professional or expert opinions rendered with respect thereto by DBS&A. You have
acknowledged that all the testing undertaken by us, and the report provided, constitutes mere test
results using standardized methods, and cannot be used to disqualify DBS&A from rendering any
professional or expert opinion, having waived any claim of conflict of interest by DBS&A.

We are pleased to provide this service to DBS&A and look forward to future laboratory testing on
other projects. If you have any questions about the enclosed data, please do not hesitate to call.

Sincerely,

DANIEL B. STEPHENS & ASSOCIATES, INC.
SOIL TESTING & RESEARCH LABORATORY

(i Bl

Adam Bland
Laboratory Operations Manager

Enclosure

Daniel B. Stephens & Associates, Inc.

Soil Testing & Research Laboratory
4400 Alameda Blvd. NE, Suite C 505-889-7752
Albuquerque, NM 87113 FAX 505-889-0258
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Daniel B. Stephens & Associates, Inc.

Summary of Tests Performed

Saturated
Initial Soil Hydraulic Moisture Particle Specific Air
Laboratory Properties' Conductivity? Characteristics® Size* Gravity’ | Perm- | Atterberg |  Proctor

Sample Number G :iVM:VD|CH: FH : FW|HC: PP: FP : DPP: RH: EP : WHC: Kynsat| DS : WS: H F C |eability] Limits | Compaction

MW-11 342'-345' X i X X X
MW-11 342'-345' (91%) X i X X

MW-12 Saturated X i X X X
MW-12 Saturated (91%) X+ X X

BW-7R Saturated X i X X X
BW-7R Saturated (91%) X i X X

MW-13 360'-365' X i X X X
MW-13 360'-365' (91%) X i X X

G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method

CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall

HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box,
EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity

DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer

F = Fine (<4.75mm), C = Coarse (>4.75mm)

2

3

4



Daniel B. Stephens & Associates, Inc.

Notes

Sample Receipt:
Four samples, each as loose material in a full 5-gallon bucket sealed with a lid, were hand-
delivered between June 8 and August 14, 2019. All samples were received in good order.

Sample Preparation and Testing Notes:
Each of the samples were subjected to particle size analysis, Atterberg limits and standard
proctor compaction testing.

A portion of each sample was remolded into a testing ring to target 91% of the maximum dry bulk
density at the respective optimum moisture contents, based on the standard proctor compaction
test results. The remolded sub-samples were subjected to initial properties analysis and
saturated hydraulic conductivity testing.

The actual percentage of maximum dry bulk density achieved was added to each sub-sample ID.

Porosity calculations, and the particle diameter calculations in the hydrometer portion of the
particle size analysis testing, are based on the use of an assumed specific gravity value of 2.65.

Based on the proctor compaction method, material larger than either 4.75mm or 3/8” (as
appropriate) was removed from the bulk material prior to remolding the sub-samples. Oversize
correction calculations are provided if the removed fraction was larger than 5% of the bulk
sample mass.




Daniel B. Stephens & Associates, Inc.

Summary of Sample Preparation/Volume Changes

Volume Change Post

Proctor Data Target Remold Parameters’ Actual Remold Data Saturation?

Optimum % of % of % % of

Moisture Max. Dry Moisture Dry Bulk  Max. Moisture Dry Bulk  Max. Dry Bulk Volume  Max.

Content  Density Content  Density Density Content  Density Density Density = Change Density

Sample Number (%.9/g) (glem®) (%, glg) (gfem’) (%) (%, 9/g) _(gfem®) (%) (gem®) (%) (%)

MW-11 342'-345' (91%) 11.4 1.84 11.4 1.68 91.0% 11.4 1.68 91.0% 1.68 91.0%
MW-12 Saturated (91%) 11.3 1.75 11.3 1.59 91.0% 11.3 1.59 91.0% 1.59 91.0%
BW-7R Saturated (91%) 11.0 1.96 11.0 1.79 91.0% 11.0 1.79 91.0% 1.79 91.0%
MW-13 360'-365' (91%) 10.0 2.02 10.0 1.84 91.0% 10.4 1.83 90.8% 1.83 90.8%

1Target Remold Parameters: Provided by the client: 91% of maximum dry density at optimum moisture content.

%\/olume Change Post Saturation: Volume change measurements were obtained after saturated hydraulic conductivity testing.

Notes:

"+" indicates sample swelling, "-" indicates sample settling, and "---" indicates no volume change occurred.



Daniel B. Stephens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm®/cm®) (%, 9/g) (%, cm®/cm®) (g/cm®) (g/cm®) (%)
MW-11 342'-345' (91%) NA NA 11.4 19.2 1.68 1.87 36.6
MW-12 Saturated (91%) NA NA 11.3 18.0 1.59 1.77 39.9
BW-7R Saturated (91%) NA NA 11.0 19.7 1.79 1.98 32.6
MW-13 360'-365' (91%) NA NA 10.4 19.0 1.83 2.02 30.9

NA = Not analyzed
--- = This sample was not remolded



Daniel B. Stephens & Associates, Inc.

Summary of Saturated Hydraulic Conductivity Tests

Oversize
Corrected
Ksat Ksat Method of Analysis
Sample Number (cm/sec) (cm/sec) Constant Head Falling Head

MW-11 342'-345' (91%) 1.6E-03 - X
MW-12 Saturated (91%) 4.0E-03 - X
BW-7R Saturated (91%) 6.8E-04 5.6E-04 X
MW-13 360'-365' (91%) 1.3E-03 1.0E-03 X

-- = Oversize correction is unnecessary since coarse fraction < 5% of composite mass

NR = Not requested
NA = Not applicable



Daniel B. Stephens & Associates, Inc.

Summary of Particle Size Characteristics

Sample Number (mm) (mm) (mm) C, C. Method Classification Classification
MW-11 342'-345' 0.0069 0.13 0.15 22 7.3 WS/H Silty sand (SM) Loamy Sand
MW-12 Saturated 0.047 0.16 0.18 3.8 1.7 WS/H Silty sand (SM) Sand
BW-7R Saturated 0.0071 0.18 0.26 37 3.5 WS/H  Silty sand with gravel (SM)g Sandy Loam T
MW-13 360"-365' 0.0019 0.25 0.57 300 1.8 WS/H  Silty sand with gravel (SM)g  Sandy Loam '
dso = Median particle diameter c dgo DS = Dry sieve T Greater than 10% of sample is coarse material
T
Est = Reported values for d,, C,, C,, and soil " H = Hydrometer
classification are estimates, since extrapolation ) )
was required to obtain the d,, diameter c - (dao) WS = Wet sieve

¢ (d10)(deo)



Daniel B. Stephens & Associates, Inc.

Percent Gravel, Sand, Silt and Clay*

% Gravel % Sand % Silt % Clay
Sample Number (>4.75mm) (<4.75mm, >0.075mm) (<0.075mm, >0.002mm) (<0.002mm)
MW-11 342'-345' 1.9 72.7 19.1 6.3
MW-12 Saturated 3.6 82.0 11.9 25
BW-7R Saturated 16.8 54.3 23.5 5.4
MW-13 360'-365' 25.7 38.4 25.7 10.2

*USCS classification does not classify clay fraction based on particle size. USDA definition of clay (<0.002mm) used in this table.



Daniel B. Stephens & Associates, Inc.

Summary of Atterberg Tests

Sample Number Liquid Limit Plastic Limit Plasticity Index Classification
MW-11 342'-345' - --- - ML
MW-12 Saturated --- --- --- ML
BW-7R Saturated --- --- --- ML
MW-13 360'-365' - --- - ML

--- = Soil requires visual-manual classification due to non-plasticity



Daniel B. Stephens & Associates, Inc.

Summary of Proctor Compaction Tests

Measured Oversize Corrected

Optimum Maximum Optimum Maximum

Moisture Dry Bulk Moisture Dry Bulk

Content Density Content Density
Sample Number (% g/g9) (g/cm3) (% g/g) (g/om3)
MW-11 342'-345' 11.4 1.84 --- -
MW-12 Saturated 11.3 1.75 - -
BW-7R Saturated 11.0 1.96 9.1 2.05
MW-13 360'-365' 10.0 2.02 7.8 213

-- = Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NR = Not requested
NA = Not applicable



Initial Properties



Daniel B. Stephens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm®/cm®) (%, 9/g) (%, cm®/cm®) (g/cm®) (g/cm®) (%)
MW-11 342'-345' (91%) NA NA 11.4 19.2 1.68 1.87 36.6
MW-12 Saturated (91%) NA NA 11.3 18.0 1.59 1.77 39.9
BW-7R Saturated (91%) NA NA 11.0 19.7 1.79 1.98 32.6
MW-13 360'-365' (91%) NA NA 10.4 19.0 1.83 2.02 30.9

NA = Not analyzed
--- = This sample was not remolded



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Daniel B. Stephens & Associates, Inc.
Job Number: DB18.1157.00.00MW019.0002
Sample Number: MW-11 342'-345' (91%)
Project Name: FormerY PST Site Remediation
Date Sampled: 6/5/19

As Received Remolded
Test Date: NA 26-Jun-19
Field weight* of sample (g): 551.93
Tare weight, ring (g): 137.43
Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00
Dry weight of sample (g): 371.93
Sample volume (cm®): 221.44
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 114
Volumetric Moisture Content (% vol): 19.2
Dry bulk density (g/cm®): 1.68
Wet bulk density (g/cm®): 1.87
Calculated Porosity (% vol): 36.6
Percent Saturation: 52.5
Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
Comments:

* Weight including tares
NA = Not analyzed

--- = This sample was not remolded



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Daniel B. Stephens & Associates, Inc.
Job Number: DB18.1157.00.00MW019.0002
Sample Number: MW-12 Saturated (91%)
Project Name: Former Y PST Site Remediation
Date Sampled: 7/16/19

As Received Remolded
Test Date: NA 30-Jul-19
Field weight* of sample (g): 750.33
Tare weight, ring (g): 246.21
Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00
Dry weight of sample (g): 453.01
Sample volume (cm®): 284.47
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 11.3
Volumetric Moisture Content (% vol): 18.0
Dry bulk density (g/cm®): 1.59
Wet bulk density (g/cm®): 1.77
Calculated Porosity (% vol): 39.9
Percent Saturation: 45.0
Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
--- = This sample was not remolded



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name:

Job Number:
Sample Number;
Project Name:
Date Sampled:

Test Date:

Field weight* of sample (g):
Tare weight, ring (g):

Tare weight, pan/plate (g):
Tare weight, other (g):

Dry weight of sample (g):
Sample volume (cm®):
Assumed particle density (g/cm®):

As Received

Daniel B. Stephens & Associates, Inc.
DB18.1157.00.00MW019.0002
BW-7R Saturated (91%)

Former Y PST Site Remediation
8/1/19

Remolded

NA

14-Aug-19

583.44
139.28
0.00
0.00

400.08
224.06
2.65

Gravimetric Moisture Content (% g/g):
Volumetric Moisture Content (% vol):
Dry bulk density (g/cm®):

Wet bulk density (g/cm®):

Calculated Porosity (% vol):

Percent Saturation:

11.0
19.7
1.79
1.98
32.6
60.3

Laboratory analysis by:
Data entered by:
Checked by:

Comments:

* Weight including tares
NA = Not analyzed

--- = This sample was not remolded

D. O'Dowd
D. O'Dowd
J. Hines



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Daniel B. Stephens & Associates, Inc.
Job Number: DB18.1157.00.00MW019.0002
Sample Number: MW-13 360'-365' (91%)
Project Name: Former Y PST Site Remediation
Date Sampled: 8/10/19

As Received Remolded
Test Date: NA 23-Aug-19
Field weight* of sample (g): 852.48
Tare weight, ring (g): 281.57
Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00
Dry weight of sample (g): 517.23
Sample volume (cm®): 282.35
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 104
Volumetric Moisture Content (% vol): 19.0
Dry bulk density (g/cm®): 1.83
Wet bulk density (g/cm®): 2.02
Calculated Porosity (% vol): 30.9
Percent Saturation: 61.6
Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
--- = This sample was not remolded



Saturated Hydraulic
Conductivity



Daniel B. Stephens & Associates, Inc.

Summary of Saturated Hydraulic Conductivity Tests

Oversize
Corrected
Ksat Ksat Method of Analysis
Sample Number (cm/sec) (cm/sec) Constant Head Falling Head

MW-11 342'-345' (91%) 1.6E-03 - X
MW-12 Saturated (91%) 4.0E-03 - X
BW-7R Saturated (91%) 6.8E-04 5.6E-04 X
MW-13 360'-365' (91%) 1.3E-03 1.0E-03 X

-- = Oversize correction is unnecessary since coarse fraction < 5% of composite mass

NR = Not requested
NA = Not applicable

20



Saturated Hydraulic Conductivity
Constant Head Method

Job Name: Daniel B. Stephens & Associates, Inc. Type of water used: TAP
Job Number: DB18.1157.00.00MW019.0002 Collection vessel tare (g): 29.49
Sample Number: MW-11 342'-345' (91%) Sample length (cm): 7.59
Project Name: Former Y PST Site Remediation Sample diameter (cm): 6.10
Date Sampled: 6/5/19 Sample x-sectional area (cm2): 29.19
Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (9) (cm®) time (sec)  (cm/sec) (cm/sec)
Test# 1:
28-Jun-19  13:33:00 22.0 6.3 39.14 9.7 240 1.7E-03 1.6E-03
28-Jun-19  13:37:00
Test # 2:
28-Jun-19  13:47:00 22.0 4.6 36.44 7.0 240 1.6E-03 1.6E-03
28-Jun-19  13:51:00
Test # 3:
28-Jun-19  14:01:00 22.0 3 34.06 4.6 240 1.6E-03 1.6E-03

28-Jun-19  14:05:00

Average Ksat (cm/sec): 1.6E-03
Oversize Corrected Ksat (cm/sec):

Comments:
--- = Oversize correction is unnecessary since coarse fraction < 5% of composite mass

Velocity vs. Hydraulic Gradient
0.0015
1 _.a
_. 0.0013 o=t
! e
§ ooot1 — — — T
z ’ el
5 00009 f— — ="
g -
E T
0.0007 7 -
0.0005 \ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ :
0.3 0.4 0.5 0.6 0.7 0.8 0.9
Hydraulic Gradient (cm/cm)

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Job Name:

Job Number:
Sample Number:
Project Name:

Saturated Hydraulic Conductivity
Constant Head Method

Daniel B. Stephens & Associates, Inc.
DB18.1157.00.00MW019.0002
MW-12 Saturated (91%)

Former Y PST Site Remediation

Type of water used:
Collection vessel tare (g):
Sample length (cm):
Sample diameter (cm):

TAP
67.94
6.98
7.20

Date Sampled: 7/16/19 Sample x-sectional area (cm2): 40.76
Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (9) (cm®) time (sec)  (cm/sec) (cm/sec)
Test# 1:
31-Jul-19 8:15:00 225 4.8 82.12 14.2 120 4.2E-03 4.0E-03
31-Jul-19 8:17:00
Test # 2:
31-Jul-19 8:27:00 22.5 2.8 76.13 8.2 120 4.2E-03 3.9E-03
31-Jul-19 8:29:00
Test # 3:
31-Jul-19 8:39:00 225 14 7215 4.2 120 4.3E-03 4.0E-03
31-Jul-19 8:41:00
Average Ksat (cm/sec): 4.0E-03
Oversize Corrected Ksat (cm/sec):
Comments:

--- = Oversize correction is unnecessary since coarse fraction < 5% of composite mass

Velocity vs. Hydraulic Gradient

0.005

0.004

0.003

0.002

Velocity (cm/s)

0.001

0.000 w \ ‘ \

0.1

0.4

0.7

Hydraulic Gradient (cm/cm)

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Saturated Hydraulic Conductivity
Constant Head Method

Job Name: Daniel B. Stephens & Associates, Inc. Type of water used: TAP
Job Number: DB18.1157.00.00MW019.0002 Collection vessel tare (g): 29.20
Sample Number: BW-7R Saturated (91%) Sample length (cm): 7.60
Project Name: Former Y PST Site Remediation Sample diameter (cm): 6.13
Date Sampled: 8/1/19 Sample x-sectional area (cm2): 29.47
Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (9) (cm®) time (sec)  (cm/sec) (cm/sec)
Test# 1:
20-Aug-19  10:06:30 22.5 6.9 32.64 3.4 180 7.1E-04 6.7E-04
20-Aug-19  10:09:30
Test # 2:
20-Aug-19  10:19:30 22.5 3.95 31.16 2.0 180 7.1E-04 6.7E-04
20-Aug-19  10:22:30
Test # 3:
20-Aug-19  10:32:30 22.5 1.55 29.99 0.8 180 7.3E-04 6.9E-04

20-Aug-19  10:35:30

Average Ksat (cm/sec): 6.8E-04
Oversize Corrected Ksat (cm/sec):  5.6E-04

Comments:
--- = Oversize correction is unnecessary since coarse fraction < 5% of composite mass

Velocity vs. Hydraulic Gradient
0.0010
__ 0.0008
0] ]
§ 0.0006 o
> e
g 00004 -
E e
0.0002 | —
0.0000 \ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : ‘ :
0.0 0.2 0.4 0.6 0.8 1.0 1.2
Hydraulic Gradient (cm/cm)

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Oversize Correction Data Sheet

Job Name:

Job Number:
Sample Number:
Project Name:
Date Sampled:

Split (3/4", 3/8", #4):
Calculated Porosity of Fines (% vol):

Coarse Fraction*

Daniel B. Stephens & Associates, Inc.

DB18.1157.00.00MW019.0002

BW-7R Saturated (91%)

Former Y PST Site Remediation

8/1/19

#4
32.6

Fines Fraction

Subsample Mass (g): 5494.08
Bulk Density (g/cm®): 2.65
Volume of Solids (cm®): 2073.24
Volume of Voids (cm®): 0.00
Total Volume (cm®): 2073.24
Volumetric Fraction (%): 11.98
Mass Fraction (%): 16.81
Ksat (cm/sec): NM

27191.58
1.79
10260.97
4967.60

15228.58

88.02
83.19

6.8E-04

* Porosity and moisture content of coarse fraction assumed to be zero.

NM = Not measured

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines

Composite

32685.66
1.89
12334.21
4967.60

17301.82

100.00
100.00

5.6E-04

Oversize correction is unnecessary since coarse fraction < 5% of composite mass
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Saturated Hydraulic Conductivity
Constant Head Method

Job Name: Daniel B. Stephens & Associates, Inc. Type of water used: TAP
Job Number: DB18.1157.00.00MW019.0002 Collection vessel tare (g): 29.48
Sample Number: MW-13 360'-365' (91%) Sample length (cm): 6.99
Project Name: Former Y PST Site Remediation Sample diameter (cm): 7.17
Date Sampled: 8/10/19 Sample x-sectional area (cm2): 40.41
Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (9) (cm®) time (sec)  (cm/sec) (cm/sec)
Test# 1:
26-Aug-19 9:50:30 225 6.05 35.33 5.9 120 1.4E-03 1.3E-03
26-Aug-19 9:52:30
Test# 2:
26-Aug-19  10:06:30 22.5 3.2 32.64 3.2 120 1.4E-03 1.3E-03
26-Aug-19  10:08:30
Test # 3:
26-Aug-19  10:18:30 22.5 1.85 31.22 1.7 120 1.4E-03 1.3E-03
26-Aug-19  10:20:30
Average Ksat (cm/sec): 1.3E-03
Oversize Corrected Ksat (cm/sec): 1.0E-03
Comments:

--- = Oversize correction is unnecessary since coarse fraction < 5% of composite mass

Velocity vs. Hydraulic Gradient

0.0020

0.0016

0.0012

0.0008

—=
-
-
-
-

Velocity (cm/s)

-
-
—

0.0004 -

0.0000 ‘ \ ‘ \

0.0

0.6

1.0 1.2

Hydraulic Gradient (cm/cm)

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Oversize Correction Data Sheet

Job Name: Daniel B. Stephens & Associates, Inc.
Job Number: DB18.1157.00.00MW019.0002
Sample Number: MW-13 360'-365' (91%)
Project Name: Former Y PST Site Remediation
Date Sampled: 8/10/19

Split (3/4", 3/8", #4): 3/8"
Calculated Porosity of Fines (% vol): 30.9

Coarse Fraction* Fines Fraction Composite

Subsample Mass (g): 6314.49 22860.26 29174.75
Bulk Density (g/cm®): 2.65 1.83 1.96
Volume of Solids (cm®): 2382.83 8626.51 11009.34
Volume of Voids (cm®): 0.00 3852.49 3852.49
Total Volume (cm3): 2382.83 12479.00 14861.83
Volumetric Fraction (%): 16.03 83.97 100.00
Mass Fraction (%): 21.64 78.36 100.00
Ksat (cm/sec): NM 1.3E-03 1.0E-03

Porosity and moisture content of coarse fraction assumed to be zero.
Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NM = Not measured

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines



Particle Size Analysis
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Daniel B. Stephens & Associates, Inc.

Summary of Particle Size Characteristics

Sample Number (mm) (mm) (mm) C, C. Method Classification Classification
MW-11 342'-345' 0.0069 0.13 0.15 22 7.3 WS/H Silty sand (SM) Loamy Sand
MW-12 Saturated 0.047 0.16 0.18 3.8 1.7 WS/H Silty sand (SM) Sand
BW-7R Saturated 0.0071 0.18 0.26 37 3.5 WS/H  Silty sand with gravel (SM)g Sandy Loam T
MW-13 360"-365' 0.0019 0.25 0.57 300 1.8 WS/H  Silty sand with gravel (SM)g  Sandy Loam '
dso = Median particle diameter c dgo DS = Dry sieve T Greater than 10% of sample is coarse material
T
Est = Reported values for d,, C,, C,, and soil " H = Hydrometer
classification are estimates, since extrapolation ) )
was required to obtain the d,, diameter c - (dao) WS = Wet sieve

¢ (d10)(deo)
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Daniel B. Stephens & Associates, Inc.

Percent Gravel, Sand, Silt and Clay*

% Gravel % Sand % Silt % Clay
Sample Number (>4.75mm) (<4.75mm, >0.075mm) (<0.075mm, >0.002mm) (<0.002mm)
MW-11 342'-345' 1.9 72.7 19.1 6.3
MW-12 Saturated 3.6 82.0 11.9 25
BW-7R Saturated 16.8 54.3 23.5 5.4
MW-13 360'-365' 25.7 38.4 25.7 10.2

*USCS classification does not classify clay fraction based on particle size. USDA definition of clay (<0.002mm) used in this table.
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Daniel B. Stephens & Associates, Inc. Initial Dry Weight of Sample (g): 31882.20
Job Number: DB18.1157.00.00MW019.0002 Weight Passing #10 (g): 31239.47
Sample Number: MW-11 342'-345' Weight Retained #10 (g): 642.73
Project Name: Former Y PST Site Remediation Weight of Hydrometer Sample (g): 80.55
Date Sampled: 6/5/19 Calculated Weight of Sieve Sample (g): 82.21
Test Date: 21-Jun-19 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wit. Cum Wht. Wit.
Fraction Number (mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 31882.20 100.00
2" 50 0.00 0.00 31882.20 100.00
1.5" 38.1 0.00 0.00 31882.20 100.00
1" 25 101.53 101.53 31780.67 99.68
3/4" 19.0 72.74 174.27 31707.93 99.45
3/8" 9.5 236.49 410.76 31471.44 98.71
4 4.75 186.18 596.94 31285.26 98.13
10 2.00 45.79 642.73 31239.47 97.98
-10 (Based on calculated sieve wt.)
20 0.85 0.58 2.24 79.97 97.28
40 0.425 1.65 3.89 78.32 95.27
60 0.250 5.71 9.60 72.61 88.33
100 0.150 23.25 32.85 49.36 60.04
140 0.106 19.47 52.32 29.89 36.36
200 0.075 8.99 61.31 20.90 25.42
dry pan 1.02 62.33 19.88
wet pan 19.88 0.00
dqg (mm): 0.0069 dsg (mm): 0.13
d4g (mm): 0.041 deo (Mm): 0.15
dsg (mm): 0.087 dgs (Mm): 0.23

Median Particle Diameter --dsy (mm): 0.13
Uniformity Coefficient, Cu--[dgo/d1o] (mm): 22

Coefficient of Curvature, Cc --[(d30)2/(d10*d60)]( ): 7.3

Mean Particle Diameter --[(dg+dso+dgs)/3] (mm): 0.13

mm

Classification of fines (visual method): ML

ASTM Soil Classification: Silty sand (SM)
USDA Soil Classification: Loamy Sand

Laboratory analysis by: A. Baldridge

Data entered by: A. Bland
Checked by: C. Krous
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Particle Size Analysis
Hydrometer Data

Job Name: Daniel B. Stephens & Associates, Inc. Type of Water Used: DISTILLED
Job Number: DB18.1157.00.00MW019.0002 Reaction with H,O,: NA
Sample Number: MW-11 342'-345' Dispersant*: (NaPO;)e
Project Name: Former Y PST Site Remediation Assumed particle density: 2.65
Date Sampled: 6/5/19 Initial Wt. (g): 80.55
Test Date: 21-Jun-19 Total Sample Wt. (g): 31882.20
Start Time: 9:36 Wt. Passing #10 (g): 31239.47
Time Temp R R, Reorr Hn D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer
24-Jun-19 1 21.8 19.50 5.15 14.4 13 0.0485 18 17.5
2 21.8 17.00 5.15 11.9 13 0.0348 15 14.4
4 21.8 16.50 5.15 11.4 13 0.0247 14 13.8
15 21.8 14.75 5.15 9.6 13 0.0129 12 11.7
30 21.8 14.00 5.15 8.9 14 0.0092 11 10.8
60 21.8 13.25 5.15 8.1 14 0.0065 10 9.9
120 21.9 12.50 5.1 7.4 14 0.0046 9 9.0
240 21.9 11.50 5.1 6.4 14 0.0033 8 7.8
430 21.9 10.50 5.1 5.4 14 0.0025 7 6.6
25-Jun-19 1403 21.7 10.00 5.19 4.8 14 0.0014 6 5.9
Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Albay-Yenney

Data entered by: A. Bland
Checked by: C. Krous
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U.S. STANDARD SIEVE NUMBERS

3 215 1 34 3/8 #4 #10 #20 #40 #60 #100 #140 #200
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PARTICLE DIAMETER (mm)
UNIFIED COBBLES GRAVEL SAND SILT OR CLAY
Coarse | Fine Coarse | Medium | Fine
USDA COBBLES GRAVEL SAND SILT CLAY
Very coarsel Coarse I Medium I Fine I Very fine
d10 = 0.0069 d30 = 0.087 d50 =013 dso =0.15 Cu = 22 CC =7.3

SAMPLE NUMBER

DATE SAMPLED

ASTM CLASSIFICATION

USDA CLASSIFICATION

MW-11 342'-345'

6/5/19

Silty sand (SM)

Loamy Sand

Daniel B. Stephens & Associates, Inc.
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Daniel B. Stephens & Associates, Inc. Initial Dry Weight of Sample (g): 33489.84
Job Number: DB18.1157.00.00MW019.0002 Weight Passing #10 (g): 32270.57
Sample Number: MW-12 Saturated Weight Retained #10 (g): 1219.27
Project Name: Former Y PST Site Remediation Weight of Hydrometer Sample (g): 65.31
Date Sampled: 7/16/19 Calculated Weight of Sieve Sample (g): 67.78
Test Date: 23-Jul-19 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wi. Cum Wt. Wi.
Fraction Number (mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 33489.84 100.00
2" 50 0.00 0.00 33489.84 100.00
1.5" 38.1 315.01 315.01 33174.83 99.06
1" 25 105.03 420.04 33069.80 98.75
3/4" 19.0 204.79 624.83 32865.01 98.13
3/8" 9.5 549.76 1174.59 32315.25 96.49
4 4.75 42.84 1217.43 32272.41 96.36
10 2.00 1.84 1219.27 32270.57 96.36
-10 (Based on calculated sieve wt.)
20 0.85 0.20 2.67 65.11 96.06
40 0.425 0.52 3.19 64.59 95.30
60 0.250 4.22 7.41 60.37 89.07
100 0.150 28.98 36.39 31.39 46.31
140 0.106 16.44 52.83 14.95 22.06
200 0.075 5.22 58.05 9.73 14.36
dry pan 1.02 59.07 8.71
wet pan 8.71 0.00
dyo (Mm): 0.047 dso (Mm): 0.16
d4g (mm): 0.081 deo (Mm): 0.18
dzo (MmM): 0.12 dgs (Mm): 0.24

Median Particle Diameter --dsy (mm): 0.16
Uniformity Coefficient, Cu --[dg¢/do] (Mm): 3.8

Coefficient of Curvature, Cc --[(d30)2/(d10*d60)] (mm): 1.7

Mean Particle Diameter --[(dg+dso+dg4)/3] (mm): 0.16

mm):

Classification of fines (visual method): ML

ASTM Soil Classification: Silty sand (SM)
USDA Soil Classification: Sand

Laboratory analysis by: A. Albay-Yenney/A. Baldridge

Data entered by: A. Albay-Yenney
Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Daniel B. Stephens & Associates, Inc. Type of Water Used: DISTILLED
Job Number: DB18.1157.00.00MW019.0002 Reaction with H,O,: NA
Sample Number: MW-12 Saturated Dispersant*: (NaPO;)e
Project Name: Former Y PST Site Remediation Assumed particle density: 2.65
Date Sampled: 7/16/19 Initial Wt. (g): 65.31
Test Date: 31-Jul-19 Total Sample Wt. (g): 33489.84
Start Time: 9:00 Wt. Passing #10 (g): 32270.57
Time Temp R R, Reorr Hn D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer
31-Jul-19 1 221 12.00 5.04 7.0 14 0.0508 11 10.3
2 221 11.25 5.04 6.2 14 0.0361 10 9.2
4 221 11.25 5.04 6.2 14 0.0255 10 9.2
15 221 9.00 5.04 4.0 14 0.0134 6 5.8
30 221 8.00 5.04 3.0 15 0.0095 5 4.4
60 221 7.50 5.04 2.5 15 0.0067 4 3.6
120 221 7.00 5.04 2.0 15 0.0048 3 29
240 221 7.00 5.04 2.0 15 0.0034 3 2.9
455 23.2 6.50 4.63 1.9 15 0.0025 3 2.8
1-Aug-19 1431 21.7 6.50 5.19 1.3 15 0.0014 2 1.9
Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Baldridge

Data entered by: A. Albay-Yenney

Checked by: J. Hines
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U.S. STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER (mm)
UNIFIED COBBLES GRAVEL SAND SILT OR CLAY
Coarse | Fine Coarse | Medium | Fine
USDA COBBLES GRAVEL SAND SILT CLAY
Very coarsel Coarse I Medium I Fine I Very fine
d10 = 0.047 d30 =0.12 d50 =0.16 dso =0.18 Cu = 3.8 CC =1.7

SAMPLE NUMBER

DATE SAMPLED

ASTM CLASSIFICATION

USDA CLASSIFICATION

MW-12 Saturated

7116/19

Silty sand (SM)

Sand

Daniel B. Stephens & Associates, Inc.
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Daniel B. Stephens & Associates, Inc. Initial Dry Weight of Sample (g): 32685.66
Job Number: DB18.1157.00.00MW019.0002 Weight Passing #10 (g): 26411.04
Sample Number: BW-7R Saturated Weight Retained #10 (g): 6274.62
Project Name: Former Y PST Site Remediation Weight of Hydrometer Sample (g): 81.42
Date Sampled: 8/1/19 Calculated Weight of Sieve Sample (g): 100.76
Test Date: 20-Aug-19 Shape: Angular
Hardness: Weathered and friable
Test Sieve Diameter Wi. Cum Wi, Wi.
Fraction Number (mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 32685.66 100.00
2" 50 777.22 777.22 31908.44 97.62
1.5" 38.1 670.77 1447.99 31237.67 95.57
1" 25 1052.59 2500.58 30185.08 92.35
3/4" 19.0 685.84 3186.42 29499.24 90.25
3/8" 9.5 1382.59 4569.01 28116.65 86.02
4 4.75 925.07 5494.08 27191.58 83.19
10 2.00 780.54 6274.62 26411.04 80.80
-10 (Based on calculated sieve wt.)
20 0.85 2.65 21.99 78.77 78.17
40 0.425 8.19 30.18 70.58 70.05
60 0.250 11.30 41.48 59.28 58.83
100 0.150 14.01 55.49 45.27 44.93
140 0.106 9.95 65.44 35.32 35.05
200 0.075 6.22 71.66 29.10 28.88
dry pan 1.02 72.68 28.08
wet pan 28.08 0.00
dqg (mm): 0.0071 dsg (mm): 0.18
d4g (mm): 0.030 deo (Mm): 0.26
dsg (mm): 0.080 dgs (mm): 5.8
Median Particle Diameter --dsq (mm): 0.18
Uniformity Coefficient, Cu--[dgo/d1o] (mm): 37
Coefficient of Curvature, Cc --[(d30)2/(d10*d60)] (mm): 3.5
Mean Particle Diameter --[(dg+dso+dg4)/3] (mm): 2.0

Classification of fines (visual method): ML

| T Greater than 10% of sample is coarse material

ASTM Soil Classification: Silty sand with gravel (SM)g
USDA Soil Classification: Sandy Loam

Laboratory analysis by: A. Albay-Yenney/A. Baldridge

Data entered by: A. Albay-Yenney
Checked by: J. Hines

36



Particle Size Analysis
Hydrometer Data

Job Name: Daniel B. Stephens & Associates, Inc. Type of Water Used: DISTILLED
Job Number: DB18.1157.00.00MW019.0002 Reaction with H,O,: NA
Sample Number: BW-7R Saturated Dispersant*: (NaPO;)e
Project Name: Former Y PST Site Remediation Assumed particle density: 2.65
Date Sampled: 8/1/19 Initial Wt. (g): 81.42
Test Date: 14-Aug-19 Total Sample Wt. (g): 32685.66
Start Time: 9:00 Wt. Passing #10 (g): 26411.04
Time Temp R R, Reorr Hn D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer
14-Aug-19 1 21.5 25.00 5.26 19.7 12 0.0467 24 19.6
2 21.5 22.00 5.26 16.7 12 0.0337 21 16.6
4 21.5 20.00 5.26 14.7 13 0.0242 18 14.6
15 21.5 18.00 5.26 12.7 13 0.0126 16 12.6
30 21.5 16.25 5.26 11.0 13 0.0090 14 10.9
60 21.5 15.00 5.26 9.7 13 0.0064 12 9.7
120 21.5 13.50 5.26 8.2 14 0.0046 10 8.2
240 21.5 12.00 5.26 6.7 14 0.0033 8 6.7
460 221 11.00 5.04 6.0 14 0.0024 7 5.9
15-Aug-19 1434 21.4 9.50 5.29 4.2 14 0.0014 5 4.2
Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Baldridge

Data entered by: A. Albay-Yenney

Checked by: J. Hines
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U.S. STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER (mm)
UNIFIED COBBLES GRAVEL SAND SILT OR CLAY
Coarse | Fine Coarse | Medium | Fine
USDA COBBLES GRAVEL SAND SILT CLAY
Very coarsel Coarse I Medium I Fine I Very fine
d10 = 0.0071 dao = 0.080 d5o =0.18 dso = 0.26 Cu =37 Cc =35

SAMPLE NUMBER

DATE SAMPLED

ASTM CLASSIFICATION

USDA CLASSIFICATION

BW-7R Saturated

8/1/19

Silty sand with gravel (SM)g

Sandy Loam '

T Greater than 10% of sample is coarse material

Daniel B. Stephens & Associates, Inc.

38




Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Daniel B. Stephens & Associates, Inc. Initial Dry Weight of Sample (g): 29174.75
Job Number: DB18.1157.00.00MW019.0002 Weight Passing #10 (g): 20468.04
Sample Number: MW-13 360'-365' Weight Retained #10 (g): 8706.71
Project Name: Former Y PST Site Remediation Weight of Hydrometer Sample (g): 82.91
Date Sampled: 8/10/19 Calculated Weight of Sieve Sample (g): 118.18
Test Date: 6-Sep-19 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 29174.75 100.00
2" 50 925.49 925.49 28249.26 96.83
1.5" 38.1 1171.90 2097.39 27077.36 92.81
1" 25 1132.80 3230.19 25944 .56 88.93
3/4" 19.0 1135.90 4366.09 24808.66 85.03
3/8" 9.5 1948.40 6314.49 22860.26 78.36
4 4.75 1181.62 7496.11 21678.64 74.31
10 2.00 1210.60 8706.71 20468.04 70.16
-10 (Based on calculated sieve wt.)
20 0.85 5.95 41.22 76.96 65.12
40 0.425 10.45 51.67 66.51 56.28
60 0.250 7.18 58.85 59.33 50.20
100 0.150 8.16 67.01 51.17 43.30
140 0.106 5.05 72.06 46.12 39.03
200 0.075 3.63 75.69 42.49 35.95
dry pan 0.25 75.94 42.24
wet pan 42.24 0.00
d4o (Mm): 0.0019 dso (mm): 0.25
dqg (mm): 0.0057 dgo (mMm): 0.57
dzo (Mm): 0.044 dgs (mm): 17
Median Particle Diameter --dsq (mm): 0.25
Uniformity Coefficient, Cu--[dge/d4o] (mm): 300
Coefficient of Curvature, Cc --[(d30)2/(d10*d60)] (mm): 1.8
Mean Particle Diameter --[(d4g+ds50+dgs)/3] (mm): 5.8

Classification of fines (visual method): ML

| T Greater than 10% of sample is coarse material

ASTM Soil Classification: Silty sand with gravel (SM)g
USDA Soil Classification: Sandy Loam

Laboratory analysis by: J. Newcomer

Data entered by: A. Albay-Yenney
Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Daniel B. Stephens & Associates, Inc. Type of Water Used: DISTILLED
Job Number: DB18.1157.00.00MW019.0002 Reaction with H,O,: NA
Sample Number: MW-13 360'-365' Dispersant*: (NaPO;)e
Project Name: Former Y PST Site Remediation Assumed particle density: 2.65
Date Sampled: 8/10/19 Initial Wt. (g): 82.91
Test Date: 4-Sep-19 Total Sample Wt. (g): 29174.75
Start Time: 9:06 Wt. Passing #10 (g): 20468.04
Time Temp R R, Reorr Hn D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer
4-Sep-19 1 21.7 40.00 5.19 34.8 9 0.0414 42 29.5
2 21.7 37.00 5.19 31.8 10 0.0301 38 26.9
4 21.7 34.25 5.19 29.1 10 0.0218 35 24.6
15 21.7 29.50 5.19 24.3 11 0.0117 29 20.6
30 21.8 27.00 5.15 21.9 11 0.0084 26 18.5
60 22.0 24.75 5.08 19.7 12 0.0060 24 16.6
120 221 21.00 5.04 16.0 12 0.0044 19 13.5
240 221 19.00 5.04 14.0 13 0.0031 17 11.8
442 22.5 18.00 4.89 13.1 13 0.0023 16 111
5-Sep-19 1455 21.8 14.50 5.15 9.4 13 0.0013 11 7.9
Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Bland

Data entered by: A. Albay-Yenney

Checked by: J. Hines
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U.S. STANDARD SIEVE NUMBERS
3 215 134 38 # #10 #20  #40  #60 #100 #140 #200 VOROMETER
100 \N\ 1 1 Ll Ll Ll Ll Ll Ll Ll Ll 0
90 \ 10
80 < 20
i ‘\\-_ | %
[ ~~
T 70 30 B
i [ '\\ ] pd
= 60 < 40 ;
T
% 50 Wet Sieve \.\ 50 (%
Z —A— Hydrometer \.\ 1 m
& . =z
8 N =
T 30 ] 70 m
o : . | o
\ T
20 8o
‘L\\‘
10 Y 90
0 100
1000 100 10 1 0.1 0.01 0.001
PARTICLE DIAMETER (mm)
UNIFIED COBBLES GRAVEL SAND SILT OR CLAY
Coarse | Fine Coarse | Medium | Fine
USDA COBBLES GRAVEL SAND SILT CLAY
Very coarsel Coarse I Medium I Fine I Very fine
d10 = 0.0019 dao = 0.044 d5o = 0.25 dso = 0.57 Cu = 300 Cc =1.8
SAMPLE NUMBER DATE SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION
MW-13 360'-365" 8/10/19 Silty sand with gravel (SM)g Sandy Loam T

T Greater than 10% of sample is coarse material

Daniel B. Stephens & Associates, Inc.
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Atterberg Limits/
Identification of Fines
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Daniel B. Stephens & Associates, Inc.

Summary of Atterberg Tests

Sample Number Liquid Limit Plastic Limit Plasticity Index Classification
MW-11 342'-345' - --- - ML
MW-12 Saturated --- --- --- ML
BW-7R Saturated --- --- --- ML
MW-13 360'-365' - --- - ML

--- = Soil requires visual-manual classification due to non-plasticity
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Daniel B. Stephens & Associates, Inc.

Atterberg Limits

Job Name: Daniel B. Stephens & Associates, Inc.
Job Number: DB18.1157.00.00MW019.0002
Sample Number: MW-11 342'-345'
Project Name: FormerY PST Site Remediation
Date Sampled: 6/5/19

Test Date: 25-Jun-19

Liguid Limit

Trial 1 Trial 2 Trial 3

Number of drops:
Pan number:
Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g):

Liquid Limit: -

Plastic Limit

Trial 1 Trial 2

Pan number:
Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g):

Plastic Limit:

Results

Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: -
Plastic Limit: -
Plasticity Index: -

Classification (Visual Method): ML

Comments:

= Soil requires visual-manual classification due to non-plasticity
* = 1-point method requested by client

Laboratory analysis by: D. O'Dowd

Data entered by: A. Albay-Yenney
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Job Name: Daniel B. Stephens & Associates, Inc.
Job Number: DB18.1157.00.00MW019.0002
Sample Number: MW-11 342'-345'
Project Name: FormerY PST Site Remediation
Date Sampled: 6/5/19

Test Date: 25-Jun-19

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:
Color of Moist Sample: Brown (7.5 YR 4/4)
Odor: None
Moisture Condition: Moist

HCI Reaction: Strong

Preliminary Identification:
Dry Strength: None
Dilatency: Rapid
Toughness: Low

Plasticity: Non-plastic

Identification of Inorganic Fine Grained Soils:
Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A.Albay-Yenney
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Atterberg Limits

Job Name: Daniel B. Stephens & Associates, Inc.
Job Number: DB18.1157.00.00MW019.0002
Sample Number: MW-12 Saturated
Project Name: Former Y PST Site Remediation
Date Sampled: 7/16/19

Test Date: 26-Jul-19

Liguid Limit

Trial 1 Trial 2 Trial 3

Number of drops:
Pan number:
Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g):

Liquid Limit: -

Plastic Limit

Trial 1 Trial 2

Pan number:
Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g):

Plastic Limit:

Results

Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: -
Plastic Limit: -
Plasticity Index: -

Classification (Visual Method): ML

Comments:

= Soil requires visual-manual classification due to non-plasticity
* = 1-point method requested by client

Laboratory analysis by: D. O'Dowd

Data entered by: A. Albay-Yenney
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Job Name: Daniel B. Stephens & Associates, Inc.
Job Number: DB18.1157.00.00MW019.0002
Sample Number: MW-12 Saturated
Project Name: Former Y PST Site Remediation
Date Sampled: 7/16/19

Test Date: 26-Jul-19

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:
Color of Moist Sample: Strong Brown (7.5YR 5/6)
Odor: None
Moisture Condition: Moist

HCI Reaction: Strong

Preliminary Identification:
Dry Strength: None
Dilatency: Rapid
Toughness: Low

Plasticity: Non-plastic

Identification of Inorganic Fine Grained Soils:
Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A.Albay-Yenney
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Atterberg Limits

Job Name: Daniel B. Stephens & Associates, Inc.
Job Number: DB18.1157.00.00MW019.0002
Sample Number: BW-7R Saturated
Project Name: Former Y PST Site Remediation
Date Sampled: 8/1/19

Test Date: 14-Aug-19

Liguid Limit

Trial 1 Trial 2 Trial 3

Number of drops:
Pan number:
Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g):

Liquid Limit: -

Plastic Limit

Trial 1 Trial 2

Pan number:
Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g):

Plastic Limit:

Results

Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: -
Plastic Limit: -
Plasticity Index: -

Classification (Visual Method): ML

Comments:

= Soil requires visual-manual classification due to non-plasticity
* = 1-point method requested by client

Laboratory analysis by: D. O'Dowd

Data entered by: A. Albay-Yenney
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Job Name: Daniel B. Stephens & Associates, Inc.
Job Number: DB18.1157.00.00MW019.0002
Sample Number: BW-7R Saturated
Project Name: Former Y PST Site Remediation
Date Sampled: 8/1/19

Test Date: 14-Aug-19

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:
Color of Moist Sample: Brown (7.5 YR 5/4)
Odor: None
Moisture Condition: Moist

HCI Reaction: Strong

Preliminary Identification:
Dry Strength: Low
Dilatency: Rapid
Toughness: Low

Plasticity: Non-plastic

Identification of Inorganic Fine Grained Soils:
Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A.Albay-Yenney
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Atterberg Limits

Job Name: Daniel B. Stephens & Associates, Inc.
Job Number: DB18.1157.00.00MW019.0002
Sample Number: MW-13 360'-365'
Project Name: Former Y PST Site Remediation
Date Sampled: 8/10/19

Test Date: 21-Aug-19

Liguid Limit

Trial 1 Trial 2 Trial 3

Number of drops:
Pan number:
Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g):

Liquid Limit: -

Plastic Limit

Trial 1 Trial 2

Pan number:
Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g):

Plastic Limit:

Results

Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: -
Plastic Limit: -
Plasticity Index: -

Classification (Visual Method): ML

Comments:

= Soil requires visual-manual classification due to non-plasticity
* = 1-point method requested by client

Laboratory analysis by: D. O'Dowd

Data entered by: A. Albay-Yenney
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Job Name: Daniel B. Stephens & Associates, Inc.
Job Number: DB18.1157.00.00MW019.0002
Sample Number: MW-13 360'-365'
Project Name: Former Y PST Site Remediation
Date Sampled: 8/10/19

Test Date: 21-Aug-19

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:
Color of Moist Sample: Yellowish Brown (10YR 5/4)
Odor: None
Moisture Condition: Moist

HCI Reaction: Strong

Preliminary Identification:
Dry Strength: Medium
Dilatency: Slow

Toughness: Low

Plasticity: Non-plastic

Identification of Inorganic Fine Grained Soils:
Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A.Albay-Yenney
Checked by: J. Hines
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Proctor Compaction
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Daniel B. Stephens & Associates, Inc.

Summary of Proctor Compaction Tests

Measured Oversize Corrected

Optimum Maximum Optimum Maximum

Moisture Dry Bulk Moisture Dry Bulk

Content Density Content Density
Sample Number (% g/g9) (g/cm3) (% g/g) (g/om3)
MW-11 342'-345' 11.4 1.84 --- -
MW-12 Saturated 11.3 1.75 - -
BW-7R Saturated 11.0 1.96 9.1 2.05
MW-13 360'-365' 10.0 2.02 7.8 213

-- = Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NR = Not requested
NA = Not applicable
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Proctor Compaction Data

Job Name: Daniel B. Stephens & Associates, Inc. Split (3/4", 3/8", #4): #4
Job Number: DB18.1157.00.00MW019.0002 Mass of coarse material (g): 596.94
Sample Number: MW-11 342'-345' Mass of fines material (g): 31285.26
Project Name: Former Y PST Site Remediation Mold weight (g): 4226
Date Sampled: 6/5/19 Mold volume (cm3): 941.43
Test Date: 24-Jun-19 Compaction Method: Standard A
Preparation Method: Dry
As Received Moisture Content (% g/g): NA Type of Rammer: Mechanical
Weight of Weight of Weight of
Mold and Containerand  Container and Weight of Dry Bulk Moisture
Compacted Soill Wet Soil Dry Soil Container Density Content
Trial @) @) @) @) (glem®) (% 9/g)
1 5990 1163.70 1101.52 207.38 1.75 6.95
2 6079 1053.00 983.39 209.59 1.81 9.00
3 6156 1327.40 1215.30 209.14 1.84 11.14
4 6175 1175.10 1063.50 210.93 1.83 13.09
5 6158 1182.80 1054.87 208.57 1.78 15.12
Soil Fractions Properties of Coarse Material
Coarse Fraction (% g/g): 1.9 Assumed particle density (g/cm3): 2.65
Fines Fraction (% g/g): 98.1 Assumed Initial Moisture Content (% g/g): 0.0

Oversize Corrected Values for Dry Bulk Density and Moisture Content

Dry Bulk Moisture
Density of Content of
Composite Composite
Trial (glcm®) (% g/g)

a b~ WN
]
i
i
]
]
I

-- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland
Checked by: C. Krous
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Daniel B. Stephens & Associates, Inc.

Proctor Compaction Data Points with Fitted Curve
Sample Number: MW-11 342'-345'

Measured Corrected
Optimum Moisture Content (% g/g): 11.4
Maximum Dry Bulk Density (g/cm3): 1.84 --

Test Date: 24-Jun-19

2.0 |

Zero voids curve

B Compaction curve

1.9

4

Dry Bulk Density (g/cm?3)

1.7

1.6 ‘

0 5 10 15 20
Moisture Content (% g/g)

--- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland
Checked by: C. Krous



Proctor Compaction Data

Job Name: Daniel B. Stephens & Associates, Inc. Split (3/4", 3/8", #4): 3/8
Job Number: DB18.1157.00.00MW019.0002 Mass of coarse material (g): 1174.59
Sample Number: MW-12 Saturated Mass of fines material (g): 32315.25
Project Name: Former Y PST Site Remediation Mold weight (g): 4205.3
Date Sampled: 7/16/19 Mold volume (cm3): 942.44
Test Date: 25-Jul-19 Compaction Method: Standard B
Preparation Method: Dry
As Received Moisture Content (% g/g): NA Type of Rammer: Mechanical
Weight of Weight of Weight of
Mold and Containerand  Container and Weight of Dry Bulk Moisture
Compacted Soil Wet Soil Dry Sail Container Density Content
Trial @) @) @) @) (glem®) (% 9/g)
1 5951 1073.43 1021.17 283.78 1.73 7.09
2 5998 920.89 868.17 282.69 1.75 9.00
3 6044 1225.32 1130.52 296.50 1.75 11.37
4 6054 1068.69 975.22 268.99 1.73 13.24
5 5998 1045.95 944.27 284.25 1.65 15.41
Soil Fractions Properties of Coarse Material
Coarse Fraction (% g/g): 3.5 Assumed particle density (g/cm3): 2.65
Fines Fraction (% g/g): 96.5 Assumed Initial Moisture Content (% g/g): 0.0

Oversize Corrected Values for Dry Bulk Density and Moisture Content

Dry Bulk Moisture
Density of Content of
Composite Composite
Trial (glcm®) (% g/g)

a b~ WN
]
i
i
]
]
I

-- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge
Checked by: J. Hines
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Dry Bulk Density (g/cm?3)

1.9

1.8

1.7

1.6

1.5

Daniel B. Stephens & Associates, Inc.

Proctor Compaction Data Points with Fitted Curve
Sample Number: MW-12 Saturated

Measured Corrected
Optimum Moisture Content (% g/g): 11.3
Maximum Dry Bulk Density (g/cm3): 1.75 --

Test Date: 25-Jul-19

Zero voids curve

B Compaction curve

5 10 15 20
Moisture Content (% g/g)

--- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge
Checked by: J. Hines

25
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Proctor Compaction Data

Job Name: Daniel B. Stephens & Associates, Inc. Split (3/4", 3/8", #4): #4
Job Number: DB18.1157.00.00MW019.0002 Mass of coarse material (g): 5494.08
Sample Number: BW-7R Saturated Mass of fines material (g): 27191.58
Project Name: Former Y PST Site Remediation Mold weight (g): 4205.3
Date Sampled: 8/1/19 Mold volume (cm3): 942.44
Test Date: 8-Aug-19 Compaction Method: Standard A
Preparation Method: Dry
As Received Moisture Content (% g/g): NA Type of Rammer: Mechanical
Weight of Weight of Weight of
Mold and Containerand  Container and Weight of Dry Bulk Moisture
Compacted Soil Wet Soil Dry Sail Container Density Content
Trial @) @) @) @) (glem®) (% 9/g)
1 6088 909.80 867.09 268.94 1.86 7.14
2 6198 1194.00 1115.22 266.46 1.93 9.28
3 6258 1140.93 1054.17 267.60 1.96 11.03
4 6209 1179.69 1074.46 283.82 1.88 13.31
5 6140 1236.41 1109.67 292.86 1.78 15.52
Soil Fractions Properties of Coarse Material
Coarse Fraction (% g/g): 16.8 Assumed particle density (g/cm3): 2.65
Fines Fraction (% g/g): 83.2 Assumed Initial Moisture Content (% g/g): 0.0

Oversize Corrected Values for Dry Bulk Density and Moisture Content

Dry Bulk Moisture
Density of Content of
Composite Composite
Trial (glcm®) (% g/g)
1 1.96 5.94
2 2.03 7.72
3 2.05 9.18
4 1.97 11.07
5 1.88 12.91

-- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge
Checked by: J. Hines
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Dry Bulk Density (g/cm?3)

2.2

2.1
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1.7
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Daniel B. Stephens & Associates, Inc.

Proctor Compaction Data Points with Fitted Curve

Sample Number: BW-7R Saturated

Measured Corrected
Optimum Moisture Content (% g/g): 11.0 9.1
Maximum Dry Bulk Density (g/cm?®): 1.96 2.05

Test Date: 8-Aug-19

|
Zero voids curve
4 B Compaction curve
A Oversize corrected compaction curve
|
N\
|
|
________ I/
] |
|
|
| |
| AN
| |
| | |
| |
| |
| |
| |
| |
| |
] | |
| |
| | \
| }
| |
| |
g | |
| |
| |
\I I\
0 5 10 15 20

Moisture Content (% g/g)

--- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge
Checked by: J. Hines
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Proctor Compaction Data

Job Name: Daniel B. Stephens & Associates, Inc. Split (3/4", 3/8", #4): 3/8"
Job Number: DB18.1157.00.00MW019.0002 Mass of coarse material (g): 6314.49
Sample Number: MW-13 360'-365' Mass of fines material (g): 22860.26
Project Name: Former Y PST Site Remediation Mold weight (g): 4205.3
Date Sampled: 8/10/19 Mold volume (cm3): 942.44
Test Date: 19-Aug-19 Compaction Method: Standard B
Preparation Method: Dry
As Received Moisture Content (% g/g): NA Type of Rammer: Mechanical
Weight of Weight of Weight of
Mold and Containerand  Container and Weight of Dry Bulk Moisture
Compacted Soill Wet Soil Dry Soil Container Density Content
Trial @) @) @) @) (glem®) (% 9/g)
1 6091 1065.76 1018.80 292.20 1.88 6.46
2 6231 1008.83 951.88 263.59 1.99 8.27
3 6303 1122.62 1042.62 271.84 2.02 10.38
4 6258 1206.09 1106.68 300.27 1.94 12.33
5 6208 1281.18 1156.12 284.66 1.86 14.35
Soil Fractions Properties of Coarse Material
Coarse Fraction (% g/g): 21.6 Assumed particle density (g/cm3): 2.65
Fines Fraction (% g/g): 78.4 Assumed Initial Moisture Content (% g/g): 0.0

Oversize Corrected Values for Dry Bulk Density and Moisture Content

Dry Bulk Moisture
Density of Content of
Composite Composite
Trial (glcm®) (% g/g)
1 2.00 5.06
2 2.10 6.48
3 213 8.13
4 2.06 9.66
5 1.99 11.24

-- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland
Checked by: J. Hines
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Dry Bulk Density (g/cm?3)

23
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2.0

1.9

1.8

1.7

Daniel B. Stephens & Associates, Inc.

Proctor Compaction Data Points with Fitted Curve
Sample Number: MW-13 360'-365'

Measured Corrected
Optimum Moisture Content (% g/g): 10.0 7.8
Maximum Dry Bulk Density (g/cm?®): 2.02 213

Test Date: 19-Aug-19

Zero voids curve

B Compaction curve

A Oversize corrected compaction curve

_________ —_———

5 10 15
Moisture Content (% g/g)

--- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland
Checked by: J. Hines
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Laboratory Tests
and Methods

62



Daniel B. Stephens & Associates, Inc.

Tests and Methods

Dry Bulk Density: ASTM D7263
Moisture Content: ASTM D7263, ASTM D2216
Calculated Porosity: ASTM D7263

Saturated Hydraulic Conductivity:
Falling or Constant Head: ASTM D5856
(Rigid Wall)
Particle Size Analysis: ASTM D7928, ASTM D6913

USCS (ASTM) Classification: ~ ASTM D6913, ASTM D4318, ASTM D2487

USDA Classification: ASTM D7928, ASTM D6913, USDA Soil Textural Triangle
Atterberg Limits: ASTM D4318
Visual-Manual Description: ASTM D2488

Standard Proctor Compaction: ASTM D698
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