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1.0 INTRODUCTION

This Remedial Action Plan (RAP) presents the remedial activities that will be implemented at the
Adair Park Archery Range (site) located at 4760 South US Highway 95 and is accessed via Adair
Park Road, approximately 12 miles north of Yuma, Arizona (Figure 1). In August 2000, an initial
site assessment of the Adair Park Archery Range revealed the presence of elevated lead
concentrations in the soil within the archery range. The subsequent investigation of the site
discovered the site had previously been used for silver mine ore processing and that residual lead
was discarded on site in the tailings from the silver ore mill. Remediation of the site performed in
2006 included excavation of contaminated soil, moving it to another area of the site that contained
lead impacted soil and placing a gravel and double chip seal cap over the stockpiled contaminated
soil (Figure 2). Yuma County entered the Voluntary Remediation Program (VRP) to address
Arizona Department of Environmental Quality (ADEQ) concerns of residual lead contamination
remaining at the site and the adequacy of the existing stormwater conveyance to protect the
existing capped area of the site. Additional site characterization was performed in 2018 and 2019
in order to seek a No Further Action (NFA) letter from the ADEQ and having a Declaration of
Environmental Use Restriction (DEUR) placed on the site.

2.0 SITE BACKGROUND

The site consists of 24 acres that was dedicated to Yuma County by the United States Bureau of
Reclamation (USBR) in 1967 for rifle, pistol, and archery range uses. The archery range site is
located in a dry ephemeral wash that is surrounded by the Gila River to the south, desert hills to
the north and west and a shooting range to the east (Figure 2). The site currently consists of an
archery range, several buildings, a shade structure, elevated shooting structures, archery targets
and materials, and maintenance equipment.

2.1 PREVIOUS INVESTIGATIONS

An investigation of the site was performed in 2000. The investigation discovered that the site was
formerly used as a silver ore mill during the late 1800s and early 1900s. The silver ore was brought
to the site from the mine and processed at the mill. The tailings from the silver ore processing,
which contained elevated lead concentrations, were placed in a tailings pond located on the site.
The silver ore processing and associated tailings resulted in lead contaminated soil migrating
throughout the site via stormwater runoff and wind-borne transportation.

Subsequent investigations by Yuma County and the ADEQ, through its Brownfields Site Cleanup
Grant awarded by the US Environmental Protection Agency (USEPA) in 2004, revealed lead
contaminated soil was present in the archery range and the archery practice area. Laboratory
analytical results indicated that lead was present in the soil at concentrations up to 38,000
milligrams per kilogram (mg/kg). No other metals were detected in the soil that exceeded their
respective soil remediation levels (SRLs). The lead contaminated soil was limited to an area within
the boundaries of the site. In 2006, Yuma County entered the VRP and performed remedial
activities at the site.

In 2006, the site was divided into three (3) areas of concern (AOCs) (Figure 2). Soil excavated

from AOC 2 and AOC 3 was placed in AOC 1 where it was capped with a gravel base and a double
1
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chip seal surface (Kleinfelder 2006) . Fill from a nearby source was used to backfill the excavated
areas in AOC 2. Soil excavated from AOC 3 created two stormwater retention basins currently
used as part of the stormwater management system at the site. Additionally, engineering controls
were constructed to divert stormwater around the capped area toward drainage channels on both
sides of the capped area, into drainage channels through AOC 2 and into the retention basins
located in AOC 3.

Following completion of the remediation, Yuma County intended to pursue an NFA and DEUR
for the site. However, a reversion clause in the USBR dedication resulted in delaying the
preparation of the NFA and DEUR. The archery range reopened in 2007 and Yuma County began
inspection and maintenance of the engineering controls constructed to protect the integrity of the
capped area.

ADEQ conducted a site inspection on March 5, 2014 and conducted a subsequent file review by
the ADEQ VRP on March 7, 2014. The site inspection and file review indicated that several issues
remain to be addressed at the site. Based on the ADEQ site inspection, the following
recommendations were presented in a letter to Yuma County dated June 4, 2014:

1. An analysis of the stormwater conveyance should be prepared prior to application for a
DEUR. The analysis should include an assessment of the stormwater flow and whether it is
adequately diverted around the capped area or if peak flows result in flow across the top of
the capped area.

2. Rip rap was used as a protective wall upstream (north) of the capped area instead of the
originally designed concrete cutoff wall. The stormwater conveyance assessment should also
evaluate the protectiveness of the rip rap wall and ensure the cap will not be undermined
during a peak storm event.

3. An engineering control or calculation of a site specific alternate soil remediation standard
should be prepared for the uncapped areas where lead may be present in concentrations
greater than the established non-residential (NR) SRL.

4. Repair areas where the stormwater drainage channels have been eroded. All repairs or
modifications to the erosion control system should be prepared and performed under the
direction of an Arizona Professional Engineer.

5. Develop an alternate GPL for the site to evaluate potential impact to groundwater at the site.

Based on the file review conducted by ADEQ VRP, the ADEQ recommended the following in a
letter dated March 7, 2014

1. Approximately 35,000 to 40,000 cubic yards of fill material was used to replace the soil
removed from AOC 2. The fill material was not certified clean and documentation that the
fill material is free of environmental contaminants was not provided. Therefore, the ADEQ
requested that the soil used as fill material be sampled and analyzed for Resource
Conservation and Recovery Act (RCRA) eight (8) metals.

2. Protectiveness of groundwater was not evaluated during any of the assessments or remedial
actions. Therefore, the ADEQ recommended eight (8) soil samples be collected and analyzed

2
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for RCRA 8 total and leachable metals concentrations to enable the calculation of an alternate
GPL for the site.

3. AOC 3 still contains lead in concentrations that exceed the NR SRL of 800 mg/kg. The
ADEQ recommended the entire AOC 3 area be evaluated for RCRA 8 metals.

4. Based on previous investigations, lead contamination remains in the soil and engineering
controls have been constructed to minimize exposure to the employees and users of the
archery range. The ADEQ recommends a DEUR be submitted for approval. The DEUR
should include the DEUR fee, an Engineering Control Plan (ECP), and proof of financial
assurance.

5. The Phase II Environmental Site Assessment report did not document sample location or data
used for background concentrations that were used to calculate the alternate background
concentration cleanup levels. The ADEQ recommends conducting sampling to establish
background concentrations for lead.

Based on this cap inspection and file review, Nicklaus Engineering, Inc. conducted additional site
characterization and performed a stormwater conveyance evaluation for the site in 2019. The
stormwater conveyance evaluation concluded several locations have experienced minor erosion
that will be required to be repaired. Additionally, the channels downstream of the capped area will
also require repair or upgrading in order to prevent stormwater overflow and erosion of the
adjacent soil.

The distribution of lead in soil indicates that the top one feet of soil in several areas outside the
capped area contain lead in concentrations greater than the NR SRL of 800 mg/kg. Additionally,
the former tailings pile location contains lead in concentrations greater than 800 mg/kg and one
location contains lead and cadmium in toxicity characteristic leaching procedures (TCLP)
concentrations above their respective regulatory limit making the soil in the immediate area around
this sample a characteristic hazardous waste due to its lead and cadmium toxicity.

Groundwater was encountered only on the southern third of the site, approximately along the
northern edge of the detention basins located in AOC 3A and AOC 3B. The depth to groundwater
in the southern area of the site is approximately 15 feet below ground surface (bgs). The portion
of the site north of the detention basins, including the capped area and the former tailings pile area
is underlain by shallow granitic bedrock and no groundwater is present in the alluvium. An
alternate site-specific GPL of 50,899 mg/kg was calculated for lead at the site. No soil sample
results exceeded the site specific GPL by the x-ray fluorescence (XRF) analyzer or by laboratory
analysis.

The first attempt to evaluate groundwater quality resulted in sand heaving into the borehole
preventing collection of a groundwater sample. A temporary groundwater monitoring well was
installed at the site on November 6, 2019 and a groundwater sample was collected from the well
on November 18, 2019. Lead was not detected in the groundwater at a concentration exceeding
its laboratory reporting limit.
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3.0 EXTENT OF CONTAMINATION

3.1 REMEDIATION GOALS

Soil remediation goals for the site are the non-residential SRL established by the ADEQ for metals.
The arsenic non-residential SRL is 10 mg/kg and the non-residential (NR) SRL for lead is 800
mg/kg. To ensure that any existing soil contamination will not cause an exceedance of the aquifer
water quality standard (AWQS), a site-specific GPL was calculated for lead utilizing 4 Screening
Method to Determine Soil Concentrations Protective of Groundwater Quality (ADEQ 1996)
methodology. The analytical results, in this case the method detection limit of 0.019 mg/L, for the
SPLP analysis were entered into the model to calculate a site-specific GPL. The calculated site-
specific GPL supersedes the minimum GPL for lead. A site-specific GPL of 50,899 mg/kg was
calculated.

Table 1 Site Specific Remediation Goals

Residential Non-Residential
GPL
Constituent SRL SRL Comments
(mg/kg)
*Calculated site
Lead 400 800 50,899° specific ~ GPL
value
Arsenic 10 10 290" “Minimum GPL

3.2 EXTENT OF LEAD IN SOIL

3.2.1 Background Soil

Eight (8) background soil samples were collected from areas surrounding AOCs 1, 2 and 3 (Figure
3). The background samples were collected from a depth of 0.0 feet (ft) to 0.5 ft bgs at each
location. Each location was screened for lead using the portable x-ray florescence (XRF) analyzer
prior to sample collection for comparison purposes (Table 2). Arsenic was detected in all samples
and range in concentration from 10 mg/kg to 15 mg/kg, all above the NR SRL of 10 mg/kg. The
arsenic is believed to be naturally occurring and not related to the silver milling activities. Lead
ranged in concentrations from 16 mg/kg to 620 mg/kg, below the NR SRL of 800 mg/kg. The
results of the background soil sampling are summarized in Table 3.

3.2.2 AOC?2EXTENT

At the time the soil was removed from AOC 2, the non-residential SRL for lead was 2,000 mg/kg
but has subsequently been lowered to 800 mg/kg. Therefore, removal of contaminated soil may
have only addressed lead to 2,000 mg.kg. Additionally, the backfill soil used to replace the soil
that was removed from AOC 2 was not documented and the source of the fill material was not
certified clean prior to backfilling. The objective of the soil sampling effort in AOC 2 was to
assess the fill soil, both depth of fill and whether it contained any constituent of concern, and to
assess the soil left in place below the fill.
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Based on the estimated total area of AOC 2, approximately 13,000 square yards, and the estimated
amount of fill material reported to be between 35,000 and 40,000 cubic yards of soil, the depth of
fill was estimated to be between 2.5 and 3 feet in thickness in AOC 2. Based on the results of the
soil sampling in AOC 2, the depth of fill ranged between 1 and 3.5-feet bgs, for an average depth
of 2.2 feet bgs. Additionally, none of the samples collected from the fill in AOC 2 exceeded the
residential SRL for lead of 400 mg/kg, ranging from 38 mg/kg to 370 mg/kg.

Eight (8) soil sample locations were sampled and a total of 16 soil samples and one duplicate
sample were collected in AOC 2 for submission to the analytical laboratory (Figure 3). Each
location was drilled using hollow stem auger (HSA) drilling techniques and were continuously
sampled to a total depth of 6 feet bgs. The soil samples were screened every 6-inches from the
surface to 5 feet bgs for lead using a portable XRF analyzer (Figure 3 and Table 2). Soil samples
in AOC 2 were collected from the fill material at the surface, 0.0 ft to 0.5 ft bgs, and from the
natural soil below the fill material with the highest XRF reading at each location and submitted to
the laboratory for confirmation analysis.

The results of the laboratory analysis of the soil below the fill were compared to the current NR
SRL for lead of 800 mg/kg and the site-specific GPL (Figure 4 and Table 2). Only one sample
from AOC2, AOC2-6-4.0, a sample collected from the natural soil at 4 feet bgs, contained lead at
a concentration of 1,600 mg/kg (Figure 4). No other sample from AOC 2 contained lead at a
concentration greater than the NR SRL of 800 mg/kg. The laboratory analytical results for the soil
sampling in AOC 2 are summarized in Table 4. The boring logs for each sample location are
presented in Appendix A.

3.2.3 Soilin AOC3

Based on historical soil data, the lead contamination was limited to the surface in AOC 3. Large
parts of AOC 3 were excavated to create the stormwater detention areas on either side of the
primary operating area of the Archery range. Yuma County subdivided AOC 3 into the following
areas: the eastern detention pond area is identified as AOC 3A, the area between the two detention
ponds, where no soil was excavated, is identified as AOC 3B, and the western detention pond area
is identified as AOC 3C (Figure 2).

Thirty-two (32) soil samples were collected from 24 locations within AOC 3. Nine (9) samples
from eight locations within AOC 3A, 13 samples from eight locations within AOC 3B and 11
samples and one duplicate sample were collected from eight locations within AOC 3C (Figure 4).
Each location was drilled using HSA drilling techniques and were continuously sampled to a total
depth of 6 feet bgs. The soil samples were screened every 6-inches from the surface to 6 feet bgs
for lead using a portable XRF analyzer (Table 2). Soil samples from the surface, 0.0 ft to 0.5 ft
bgs, at each location were submitted to the laboratory for analysis and a total of seven additional
soil samples were collected in AOC 3 from deeper soil when the XRF screening indicated the lead
concentration was above 800 mg/kg. Additionally, selected soil samples from seven locations in
AOC 3B were used for lead leachability analysis using the synthetic precipitation leaching
procedure (SPLP) and the results were used to calculate a site-specific GPL for lead.

Five soil samples collected from AOC 3 contained lead in concentrations greater than the NR SRL
for lead of 800 mg/kg. Sample AOC3A-4-1 contained lead at a concentration of 1,800 mg/kg,
5
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AOC3A-5-2 at 930 mg/kg, AOC3B-2-1 at 820 mg/kg, AOC3B-8-0.5 at 820 mg/kg and AOC3C-
6-0.5 at 1,000 mg/kg. None of the samples collected for SPLP analysis contained lead at a
concentration exceeding the method detection limit (MDL) of 0.019 mg/L. The laboratory
analytical results for total metals in soil at AOC 3 are summarized in Table 4 and the SPLP results
are summarized in Table 5. The boring logs for each sample location is presented in Appendix A.

3.2.4 Soil in Former Tailings Pile Area

During XRF screening for background sample locations, the former tailings pile area was also
screened. Based on the initial screening, 13 locations were selected to be screened with the XRF
analyzer (Figure 5). Eight (8) XRF screening locations contained lead ranging from 1,316 parts
per million (ppm) to 15,000 ppm (Figures 5 and 6) . Based on those readings, a soil sample was
collected from the surface, 0.0 to 0.5 ft bgs, at the locations with the two highest readings, location
TP-8 with a reading of 7,995 ppm and location TP-13 with a reading of 15,000 ppm. These
samples were submitted for conformational laboratory analysis. In addition, both samples were
submitted for TCLP analysis to test if the samples were a characteristic hazardous waste due to its
lead toxicity. Sample TP-8 contained lead at a concentration of 5,800 mg/kg but was not detected
above the TCLP analysis reporting limit of 0.5 mg/L. Sample TP-13 contained lead at a
concentration of 12,000 mg/kg and TCLP analysis indicated lead was detected at a concentration
of 57 mg/L, above the regulatory limit of 5 mg/L for lead, and cadmium was detected at a
concentration of 1.4 mg/L, above the regulatory limit of 1 mg/L, making this sample a
characteristic hazardous waste due to its lead and cadmium toxicity. The laboratory analytical
results for the soil sampling in tailings pile area are summarized in Table 4.

3.3 EXTENT OF CONTAMINATION IN GROUNDWATER

The extent of groundwater at the site is limited. Based on the results of the drilling, it appears that
only the southern third of the site is underlain by groundwater. Groundwater was not encountered
on the northern portion of the site due to elevated bedrock (Figure 7). The results of the
groundwater sample analysis from the temporary well indicated that the COCs were not present in
concentrations exceeding their respective method detection limits and that groundwater was not
impacted by the constituents of concern at the site.

3.4 RISK ASSESSMENT

The ADEQ obtained the assistance of The Fehling Group, LLC (TFG) to evaluate the reported
concentrations of arsenic and lead in the soil, specifically in AOC 2 and AOC 3, and to perform a
Human Health Risk Assessment on the residual concentrations of metals in the soil (TFG 2019).
TFG concluded the background concentrations of arsenic and lead exceeded their respective
calculated background concentration and further evaluation was warranted. Therefore, a human
health risk assessment was performed to assess whether the residual concentration of arsenic and
lead were protective of human health. TFG concluded that the residual concentrations of arsenic
and lead in AOC 2 and AOC 3 where protective of human health and the ADEQ concluded that
no additional remediation was warranted in these two areas. The risk assessment conclusions do
not apply to the former tailing area. The Risk Assessment prepared by TFG is presented in
Appendix B.
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3.5 STORMWATER CONVEYANCE EVALUATION

The stormwater conveyance evaluation was performed to assess the current condition of the
conveyance system and to evaluate whether additional engineering controls would be required to
comply with stormwater management regulations. The stormwater conveyance system evaluation
included an evaluation of the following:

e A topographic survey of the area was conducted to evaluate stormwater flow over and
around the capped area and through the rest of the site.

e The capacity of the stormwater conveyance around the capped area was evaluated.

e The upstream protective wall, the stormwater drainage channels, and the retention basins
were evaluated.

e Proposed modifications to the stormwater conveyance system were prepared, including
recommended upgrades to the stormwater conveyance system

¢ Proposed maintenance that should be performed on a regular basis to protect the integrity
of the stormwater conveyance system.

e Preparation of construction drawings for the proposed modifications and/or maintenance
to be implemented; and,

The updated stormwater conveyance evaluation report is presented in Appendix C. Based on the
results of the evaluation the following conclusions and recommendations were presented.

3.5.1 Stormwater Runoff - Volume

The existing stormwater retention basins have the capacity to retain approximately 16% of the
stormwater runoff generated by the watershed that flows through the site and into the Gila River
during a 100-year, 2-hour storm event. However, the storm water retention capacity of both
existing retention basins combined is approximately 5 times the capacity required to retain the
storm water runoff from the capped surface. A portion of the excess storm water runoff generated
by the watershed for the entire site leaving the existing retention basins is retained by Adair Park
Road at the southern boundary of the site. Using an AutoCAD — Civil 3D surface model to
calculate the stormwater storage capacity of the site with a low point of Adair Park Road as an
outfall elevation; the percentage of storm water runoff from the entire site retained on site before
overflow into the Gila River is approximately 30% (Appendix C). Adding additional stormwater
retention for the site was not deemed practical as there are no viable options for significantly
increasing the stormwater retention capacity of the site.

3.5.2 Stormwater Runoff — Capped Area Drainage Channels
The cap drainage channel that is located on the western side of the caped area does not have the
capacity to carry the storm water runoff for a 100-year storm (Figure 2). The cap drainage channel
that is located on the eastern side of the caped area does have the capacity to carry the storm water
runoff for a 100-year storm. The western side of the cap is slightly lower than the eastern side
and thus receives a higher volume of stormwater per event. The western bank of the western
channel could potentially erode and undermine the capped area in a high flow storm event. It is
recommended that at least an additional 6-inches of 6-inch rip-rap rock be installed on the top
7



Adair Park Archery Range
Draft Remedial Action Plan
VRP SiTE CODE 505354-00

portion of the west bank to increase the storm water carrying capacity of western cap drainage
channel and minimize the potential for erosion and undermining of the capped area.

An inspection of the western cap drainage channel showed little signs of erosion through the
majority of the channel. However, the north (upstream) end of western cap drainage channel near
the protective rip-rap wall showed signs of erosion. To repair the erosion of the drainage channel,
it is recommended that new 6-inch rip-rap rock be installed at the upstream ends of both the
western and eastern drainage channels to protect the cap from potential damage during a high flow
storm event.

3.5.3 Stormwater Runoff — Drainage Channels Downstream of Capped Area

The western and eastern drainage channels at the south end of the capped surface was also
evaluated. It was determined that neither of the drainage channels had the capacity to carry the
storm water runoff for a 100-year storm. Also, a site inspection of both downstream drainage
channels showed significant signs of erosion outside of the channels indicating that the stormwater
was not contained within the channels.

To repair the erosion and increase the storm water carrying capacity of both drainage channels, it
is recommended that the drainage channel be reconstructed. The channels should be deepened,
and the deepened channels should be lined with 6-inch rip-rap to prevent erosion of the channels.

3.5.4 Protective Rip-rap Wall

Rip-rap protective walls consist of a layer or facing of rock, dumped or hand-placed on channel
and structure boundaries to limit the effects of erosion and is the most common type of erosional
countermeasure due to its general availability, ease of installation and relatively low cost. Rip-rap
design must account for several possible modes of failure. These include rip-rap particle erosion,
substrate material erosion and mass failure.

3.5.4.1 Rip-Rap Wall Failure Modes

Particle Erosion

Particle erosion is the most common erosional mechanism for rip-rap walls. Particle erosion
occurs when individual particles are dislodged by the hydraulic forces generated by the flowing
water. Particle erosion can be initiated by abrasion, impingement of flowing water, eddy
action/reverse flow, local flow acceleration, freeze/thaw action, ice, or toe erosion. Probable
causes of particle erosion include: (1) stone size not large enough; (2) individual stones removed
by impact or abrasion; (3) side slope of the bank so steep that the angle of repose of the rip-rap
material is easily exceeded; and (4) gradation of rip-rap too uniform. (DOT 2009a)

Rip-rap particle erosion is minimized by sizing the rip-rap to withstand hydraulic and turbulence
forces. Calculations for sizing the rock for the rip-rap wall can be found in Section 11.2 of the
Stormwater Conveyance report (Appendix C). A site inspection to assess the steepness of the
bank, gradation of rip-rap and inspect for missing stones is discussed below.

Substrate Particle Erosion
Substrate particle erosion occurs when the base material erodes and migrates through the rip-rap
voids causing the rip-rap to settle. Substrate particle erosion is limited by placing a granular or
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geotextile filter between the rip-rap and the base material. A site inspection to evaluate the existing
filter of the rip-rap wall is discussed below.

Mass Failure

Mass failure occurs when large sections of the rip-rap and/or base material slide or slump due to
gravity forces. Mass failure can be caused by excess pore water pressures, bank steepness and loss
of basal support through scour or channel migration. Also, a filter fabric that is too fine can clog
and cause the buildup of pore water pressures in the underlying soil. Rip-rap that is large enough
to resist all the hydraulic forces can fail if channel migration or scour undermines the toe support.

The following calculations estimate the scour depth of a transverse structure. Stormwater flow
characteristics for the channel north of the protective rip-rap wall are used to determine the scour
depth. A worse case water depth is estimated to be 1.0 feet.

Q =355 cfs, Depth = 1.00 ft., Velocity = 2.45 ft/s

Several commonly used countermeasures for channel instability or scour protection project
transversely into the flow (e.g., spurs, dikes, and jetties) or intercept overbank flow as it returns to
the main channel (e.g., guide banks). Estimating scour at the nose of these structures is critical to
successful design. The following equation is used when the projecting embankment/abutment
length is large in relation the flow depth (DOT, 2009b).

a

Use: — >25
y1

Where: a = structure length projecting normal to the flow = 85 ft
y; = average upstream flow depth in the main channel or on the
overbank outside the influence of the structure = 1.0 ft

85
F_85

Calculate Froude Number:

v
Use: E =———
5¢ T (gyn)”

Where: V= average velocity = 2.45 ft/s
g = gravity =32 ft/ ¢
y; = depth of flow = 1.00 ft

E =—2% __ —0433]

~ (32x 1.00)%

Since — > 25 use Equation 4.1 (DOT 2009, Vol. I)

Y1

Use: s = 4F, 033
V1
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Where: ys = equilibrium depth of scour (measured from the mean bed level to the bottom
of the scour hole), ft
y; = average upstream flow depth in the main channel or on the

overbank outside the influence of the structure = 1.0 ft
F. = upstream Froude Number outside the influence of the structure = 0.4331

= =4(0.4331°%) =3.03 fi.

Overtopping

Standard design criteria for protective rip-rap walls recommends that the rip-rap to be placed on
the bank to an elevation at least 2.0 feet greater than the design high water level. As stated above
a worse case water depth is estimated to be 1.0 feet. Therefore, a rip-rap wall height of 3.0 feet is
recommended. The majority of the protective wall is greater than three feet in height and
overtopping is not expected to represent a significant failure mode. However, the potential for
overtopping will be evaluated as discussed below..

3.5.4.2 Rip-Rap Protective Wall Inspection
The protective capped area shown in Figure 3 is protected from erosion caused by stormwater
runoff with a protective rip-rap wall located at the north end of the capped area. The design
specifications of the rip-rap protective wall were not documented at the time of construction and
therefore a detailed engineering structural analysis cannot be performed. In order to completely
evaluate the structural adequacy of the rip-rap protective wall, a detailed inspection will be
performed that will consist of the following tasks.

Inspection of rip-rap placement typically consists of visual inspection of the installation procedures
and the finished surface. A previous visual inspection of the existing wall observed a dense, rough
surface of well-keyed, graded rock, placed such that voids were minimized. Further inspection is
required to evaluate the thickness of the rip-rap blanket, average size of the rip-rap, the slope it
was placed on, what type of material the subbase is composed of, and the depth of the rip-rap into
the stream bed.

The inspection will require a portion of the wall to be dismantled so that a detailed as-built can be
prepared with sufficient detail that will allow for the structural analysis to be completed following
the guidance for inspecting rip-rap protective walls presented in the National Highway Institute
(NHI) training course 135047, “Stream Stability and Scour at Highway Bridges for Bridge
Inspectors” (DOT 2009a).

3.54.3 Rip-Rap Protective Wall Design Recommendations
Since the rip-rap wall was installed without documentation, the evaluation of the rip-rap wall will
include an inspection to determine how the wall was built. The results of the inspection will be
compared to the minimum design criteria for a protective rip-rap wall The following presents
the minimum design requirements for a protective rip-rap wall:

e The rip-rap wall shall be a minimum of 3 feet in height, including the portion of the
wall that is adjacent to the eastern and western drainage channels.
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e The thickness of the rip-rap blanket shall be a minimum of 16 inches.
e The size of the rip-rap rock shall be a minimum of D5y = 10 inches

e The base of the rip-rap blanket shall have either a granular or geotextile fabric filter
material installed.

e The maximum slope of the rip-rap wall and subbase shall be a slope no greater than
1:1.5

e The toe of the rip-rap wall shall be protected with either of the following:

o Buried toe consisting of a rip-rap rock of D = 10 inches with a geotextile fabric
filter material installed and shall be constructed 16 inches deep x 6.5 feet wide
along the length of the toe of the protective rip-rap wall.

o Mounded toe consisting of rip-rap rock that is a minimum of D5, = 10 inches
constructed 32 inches deep x 3 feet in height along the length of the toe of the
protective rip-rap wall.

If the visual inspection of the existing protective rip-rap wall identifies portions of the wall that do
not meet at least the minimum requirements presented above, designs to remedy the deficiencies
of the portions (or all) of the existing protective rip-rap wall that do not meet these requirements
will be evaluated. The design remedy that best addresses any or all of the deficiency will be
prepared and submitted to ADEQ for approval prior to implementation.

4.0 SUMMARY OF REMEDIAL ACTION

The analytical results indicated that metal constituents lead and cadmium are present in
concentrations that are characteristic of hazardous waste in the tailings area of the site. The tailings
area has not been completely characterized and therefore additional characterization will be
performed to define the nature and extent of the impact to the soil by lead and cadmium. Following
completion of the additional characterization of the tailings area, the tailings area will be capped
to prevent exposure to the contaminated soil. Additionally, portions of the stormwater conveyance
system require an upgrade and/or maintenance to maintain the protectiveness of the capped area..

4.1 PRE-REMEDIATION ACTIVITIES

Prior to the beginning of remedial activities, a site inspection will occur to document the existing
conditions at the site. The results of this site inspection will be compared with the results of the
remedial actions described below to evaluate the effectiveness of the remedial actions.

4.1.1 Permits

It is not anticipated that any permitting will be required to perform the characterization and
remedial action activities. The soil borings will not penetrate ground water, therefore no drilling
permit will be required.

11
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4.1.2 Notice of Commencement
The ADEQ VRP will be sent written notification at least 7 days prior of the commencement of
field activities to allow for the ADEQ to schedule a site visit during remedial activities.

4.1.3 Utility Clearance

Prior to any subsurface activities, the locations for the excavation area and each proposed ISCO
injection location will be surveyed for underground utilities. Each cleared location will be marked
and staked for utility clearance. Arizona 811 will be notified a minimum of 48 hours prior to
excavation and injection activities to mark known existing underground utilities. In addition, an
independent utility locator service will be used to ensure that each boring and injection location is
clear of existing underground utilities.

4.1.4 Site Security and Mobilization

All equipment and field personnel will be mobilized to the site. Mobilization will include delivery
of fencing for the laydown area, excavation and soil moving equipment, portable sanitary facilities,
and other supplies as necessary.

A laydown area will be established to stage excavation-related equipment and stockpile equipment
and other supplies, such as clean backfill and a stockpile of 6-inch rip-rap. The location of the
laydown area has not been established. The laydown area will be secured with temporary fencing
with a clearly marked entrance that may be secured with a chain and padlock. A notice will be
posted on the fence next to the gate to provide the contact information for the corrective action
contractor. Upon completion of the project, the laydown area will be returned to its original
condition. The laydown area should also be used for portable sanitary facilities.

4.1.5 Clearing and Grubbing

Clearing and grubbing will be minimal at the site. Any vegetative growth within the drainage
channels south of the capped area will be removed. The existing cobbles that line the two drainage
channels south of the capped area will also be removed. Those materials will be reused, if possible.

4.1.6 Protection of Existing Site Features

No existing features at the site, primarily the Archery Range facilities, will be impacted by
remedial activities. In the event that archery targets or other archery range object will be required
to be moved, the objects will be replaced during site restoration activities.

4.1.7 Stockpile Area Construction

Any materials that will be brought on site for the construction of the cap, modification of the
drainage channels or repair/maintenance of the existing cap will be stored at adjacent to the
laydown area. Since the construction area is less than 1 acre, a Stormwater Pollution Prevention
Plan (SWPPP) will not be required. However, best management practices will be implemented to
prevent the stockpiled materials from impacting the site of the nearby Gila River during a storm
event. Best management practices will include siting the stockpile area in an area that will not be
impacted by flash flooding and will utilize berms, straw waddles and/or silt fences to prevent the
materials from migrating away from the stockpile area during a storm event.
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4.1.8 Establishment of Work Support and Decontamination Areas
Work areas will established to prevent public exposure to potentially lead impacted soil. The areas
in which excavation of soil is occurring will be delineated with traffic barriers and caution tape.

4.2 TAILINGS PILE DELINEATION

Samples collected from the tailings pile area contained lead in concentrations that were
characteristic of a hazardous waste. Therefore, the tailings pile area will be further characterized
to define the extent of the area impacted by lead contaminated soil. Once the extent of the lead
contaminated soil has been established, an engineered cap will be designed to prevent future
exposure to the users of the archery range.

In order to fully characterize the tailings pile area, the entire area will be screened at the surface
utilizing an XRF analyzer for lead in soil. The areas that contain the highest XRF readings will be
further characterized by advancing up to four soil borings using a hollow stem auger drilling rig.
Each soil boring will be continuously sampled from the surface to a total depth of six feet begs or
refusal, whichever occurs first, with a California-modified split spoon sampler. Soil samples will
be screened, collected and analyzed by the laboratory as described in the following sections.

4.2.1 Soil Sample Screening and Collection
A total of nine soil samples will be collected from 4 soil borings advanced in the tailings area and
submitted to the laboratory for analyses. The following soil sampling procedures will be used.

e Soil samples will be collected from each soil boring continuously to a depth of 6 ft bgs by
driving a California-modified split spoon sampler 18-inches into the soil to obtain 4 discrete
soil samples per boring.

e The soil will be screened every 6-inches utilizing an XRF analyzer for lead content.

e Two soil samples from each boring with the highest XRF reading will be placed into 4-ounce
glass jars.

e [Each soil sample will be labeled and placed into a plastic baggie and stored in a cooler
containing ice to maintain the sample at approximately 4° Celsius pending delivery to the
laboratory.

e The split spoon sampler will be decontaminated prior to use. The split spoon sampler will be
washed in tap water containing a non-phosphate detergent, such as Alconox®, with a scrub
brush, followed by a tap water rinse and a second rinse in deionized water. The split spoon
sampler will be allowed to air dry prior to use. The decontamination water will be
containerized for disposal as described in Section 3.2.5 below.

e A field duplicate soil sample will be collected at a frequency of one duplicate per twenty
samples. Based on the estimated number of samples to be collected from the tailings area, one
(1) duplicate soil samples will be collected. One duplicate soil sample will be collected from
the sample with the with the highest XRF reading.

e Anequipment blank will be collected from the spilt spoon sampler by pouring deionized water
through the sampler into the appropriate sample containers supplied by the laboratory.
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e One field blank sample will be collected from the water used for the second rinse in the
decontamination procedure for the hand auger and hand sampler.

e A temperature blank sample will accompany each sample container shipped to the laboratory.
The temperature blank will be used to ensure the temperature of the samples is maintained at
approximately 4°Celcius.

e FEach sample collected will be labeled with a unique sample identifier, date and time the sample
was collected, preservation used, the sampler’s initials and the analysis to be performed. Each
sample will then be logged onto a chain—of—custody form for delivery to the laboratory.

4.2.2 Soil Sample Laboratory Analysis
Nine (9) soil samples will be analyzed for the following:

e RCRA 8 Metals using EPA Test Method 6010C/7471B.

e The Synthetic Precipitation Leaching Procedure (SPLP) extraction using EPA Test Method
1312 and analyzed for Lead using EPA Test Method 6010C. An alternative to the SPLP
extraction is the Toxicity Characteristic Leaching Procedure (TCLP) extraction using EPA
Test Method 1311. The analytical method for TCLP lead will remain the same.

The quality assurance/quality control procedures are presented in the abbreviated QAPP presented
in Appendix D.

4.2.3 Record Keeping

Field notes and measurements will be recorded in a field notebook, which will be maintained by
the Sampling Team Leader. Original copies of Chain of Custody forms, raw data, and analytical
results will be maintained by the respective laboratories performing the analyses.

4.2.4 Laboratory Confirmation Analyses

Eight (8) soil samples and one duplicate soil sample will be collected from four soil borings
advanced in the tailings area. The samples will be selected by after screening with an XRF
analyzer for lead in soil.

4.2.5 Laboratory QA/QC

An equipment blank sample will be collected from the California-modified split spoon sampler and a
field blank will be collected from the water used to decontaminate the sampler. Each sample container
will

4.3 SITE RESTORATION
Site restoration activities will include deepening the drainage channels south of the capped area, repair of
damaged portions of the stormwater conveyance in the capped area and capping the tailings pile area.

4.3.1 Stormwater Conveyance Upgrade and Maintenance

The stormwater drainage channels south of the capped area are not deep enough to contain water
from a storm event. Inspection of the channels after a storm event indicated that water overflowed
and eroded the soil surrounding the channels. Therefore, the channels will be deepened to ensure
containment of future stormwater and to prevent erosion of the areas around the channels.
Additionally, a small amount of damage to the cap has occurred where stormwater flows into the
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drainage channel on the capped area and cap drainage channel that is located on the western side
of the caped area does not have the capacity to carry the storm water runoff for a 100-year storm.

New 6-inch rip-rap rock will be installed at the upstream ends of both the western and eastern
drainage channels to protect the cap from potential damage during a high flow storm event. Also
a minimum of 6-inches of 6-inch rip-rap rock be installed on the top portion of the west bank of
western cap drainage channel to increase the storm water carrying capacity over the capped area.

4.3.1.1 Stormwater Conveyance Upgrade

The stormwater conveyance upgrade to the western and eastern channels south of the capped area
will provide the flow capacity required for each to contain stormwater flow from a 100- year storm.
Each channel will be over excavated to provide the required drainage capacity as presented below.
Since the soil in the drainage channels may contain lead above the NR SRL of 800 mg/kg, the
excavated soil will be placed in the tailings pile area and capped with the tailings.

Western Channel Design

The existing western drainage channel is configured to manage 6.14 cfs. A 100-year storm could
create as much as 325.41 cfs of flow within the channel. The existing stormwater carrying capacity
is significantly less than the required storm water carrying capacity required for a 100-year storm
and must therefore be upgraded to manage greater stormwater flow.

A new drainage channel has been designed to have the storm water carrying capacity required for
the above referenced storm. The revised drainage channel cross-section, using 6 rip-rap rock,
(Figure 8) and calculations are as follows:

Water depth
225

Figure 8 Cross-Section, Proposed Western Drainage Channel
(Looking North)
Use:
Q =325.41cfs
B = bottom width of channel =26’
Z =side Slopes =4
S, = channel bottom slope = 0.0122 ft/ft
Ys = unit weight of rip-rap rock = 165 lbs./sf
Y = unit weight of water = 62.4 1bs./sf

Assume Dgy = 0.50°
Assume water depth =2.25°
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Using geometric properties of a trapezoid:

A =Bd+ Zd*
=26(2.25) +4 (2.25%)
=58.50 +20.25
=78.75 sf

P=B+ 2d /ZZ +1

26 +2(2.25) [4% +1

26+ 18.55
= 4455

R = A/P = 78.75/44.55 = 1.7677
T=B+ 2dZ =26 +2 (2.25) (4) = 44

do =A/T="78.75/44 =1.7898

a 17898

Relative depth ration: Dd— oo 3.5796
50 .
Determine Manning’s N value:
(HEC 15, 2005, Equation 6.1)
ad°'1667
Use: N = e
2.25+5.23log(D—50)
Where: N = Manning’s roughness coefficient

d, = average flow depth in the channel = 1.7898 ft
Ds, = median rip-rap size = 0.50 ft
@ = unit conversion constant = 0.262

add1667 (0.262)1.7898°%-1667

N = = =
da 1.7898
2-25*'5-23109(0_50) 2.25+5.23log( T )

0.2887 _ 0.2887

= =0.0561
2.25+5.23l0g(3.5796)  5.1466

Use Manning’s equation to determine maximum flow for rip-rap D5y = 0.50’:
S =1.22%, A =50.00 sf, R =1.4930, N =0.0561

Q = 1.49/N (A)(R)*?S!?
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Q = 1.49/0.0561 (78.75) (1.7677)*3 (0.0122)'2
Q = 26.46 (78.75) (1.4620) (0.1105)
Q =336.63 cfs

Capacity
336.63 cfs

Therefore, the new design would provide a flow capacity of 336.63 cfs. This design represents
the minimum design capacity for the western drainage channel to control the flow from a 100-year
storm event, 325.41 cfs. Additionally, a foot path will be installed over the western channel to
allow archers a means to retrieve errant arrows.

Eastern Channel Design

The existing eastern drainage channel is configured to manage 19.69 cfs. A 100-year storm could
create as much as 43.52 cfs of flow within the channel. The existing stormwater carrying capacity
is less than the required storm water carrying capacity required for a 100-year storm and must
therefore be upgraded to manage greater stormwater flow.

A new drainage channel has been designed to have the storm water carrying capacity required for
the above referenced storm. The revised drainage channel cross-section, using 6 rip-rap rock,
(Figure 9) and calculations are as follows:

Water depth
1.50°

Figure 9 Cross-Section, Propose Eastern Drainage Channel
(Looking North)
Use:
Q =43.52cfs
B = bottom width of channel = 8’
Z =side Slopes =4
S, = channel bottom slope = 0.0115 ft/ft
Y = unit weight of rip-rap rock = 165 1bs./sf
Y = unit weight of water = 62.4 lbs./sf
Assume Dgy = 0.50°
Assume water depth = 1.50’

Using geometric properties of a trapezoid:
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A =Bd+ Zd*?
= 8(1.50) + 4 (1.50%)
=12+9
=21.00 sf

P=B+ 2d /ZZ +1

=8+2(150) [4% +1

=8+12.37
=20.37

R = A/P = 21.00/20.37 = 1.0309
T=B+ 2dZ =8+2 (1.50) (4) =20

dq, =A/T=21.00/20.00 = 1.0500

da 1.0500

Relative depth ration: YT 2.100
50 .
Determine Manning’s N value:
(HEC 15, 2005, Equation 6.1)
ad°'1667
Use: N = e
2.25+5.23log(D—50)
Where: N = Manning’s roughness coefficient

d, = average flow depth in the channel = 2.6042 ft
D5 = median rip-rap size = 0.50 ft
a = unit conversion constant = 0.262

N = adQ1667 _ (0.262)1.0500%1%%7

—_— 1.0500 -
2.25+5.23log(_§5‘1) 2.25+5.23log( — )
- )

0.2641 02641
2.25+5.2310g(2.100)  3.9352

=0.0671

Use Manning’s equation to determine maximum flow for rip-rap D5y = 0.50’:
S=1.15%, A =21.00 sf, R=1.0309, N=0.0671

Q = 1.49/N (A)(R)*?S!?

Q =1.49/0.0671 (21.00) (1.0309)*3(0.0115)"?

Q=22.21(21.00) (1.0205) (0.1072)
Q=51.02 cfs
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Capacity
51.02 cfs

Therefore, the new design would provide a flow capacity of 51.02 cfs. This design represents the
minimum design capacity for the eastern drainage channel to control the flow from a 100-year
storm event, 43.52 cfs.

The design specifications for both drainage channels will be prepared with any design changes
implemented on the rip-rap wall and the cap design for the tailings pile area following completion
of the tailings pile area evaluation. .

4.3.1.2 Stormwater Conveyance Maintenance

A maintenance plan will be prepared as part of the ECP to define procedures for maintain the
drainage channels in the future. The old drainage channels will be required to be periodically
cleared of vegetation and other potential obstructions that may impede flow through the channels.
Additionally, maintenance protocols will be established to repair any portion of the drainages that
may be damaged by stormwater flow or for other reasons.

4.3.2 Tailings Pile Area Cap Installation

Following the completion of the tailing pile assessment and the extent of the area has been defined,
a cap for the tailings pile area will be designed to prevent human contact with the impacted soil
and to prevent erosion onto the Archery facility. Ata minimum, the cap will include the following:

e (Grading the area to be capped so that the stormwater run-off flows toward the eastern
drainage channel.

¢ A minimum of 1 foot certified clean soil will be placed over the top of the lead impacted
soil.

¢ A minimum of 2 inches asphalt chip seal will be placed over the clean fill.

Following the completion of the tailings pile area delineation, the cap design will be modified as
necessary and will incorporate the design of the eastern drainage channel improvements to
facilitate drainage from the capped area. The cap design will be submitted for approval by ADEQ
and upon approval the cap will be installed following the approved design.

4.3.3 IDW Disposition

Auger cuttings will be placed back into each boring. Therefore, no soil investigative derived
wastes (IDW) will be produced. Decontamination water and purge water will be containerized
and disposed of following Federal, State and local regulation.

Soil removed from the drainage channels during deepening will be placed into the tailings area
and capped with the tailings.

4.3.4 Demobilization

All equipment and field personnel will be demobilized from the site. Demobilization will include
removal of fencing for the laydown area, excavation and soil moving equipment, portable sanitary
facilities, and other supplies brought on the site. The laydown stockpile areas will also be restored
to their original condition.
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5.0 REPORTING

A Remedial Action Report will be prepared to document the result of the soil sampling in the
tailings area, the modifications to the stormwater drainages and protective dam, and the capping
of the tailings area. The Remedial Action Report will include as-built drawings for the tailings
cap and the stormwater conveyance system and an engineering control plan to document the
inspection/maintenance schedule. Following approval of the Remedial Action Report by ADEQ
VRP and no further investigation and/or remediation is required, a no further action (NFA) letter
will be prepared following the requirements of Arizona Revised Statute (A.R.S.) § 49-181. A
DEUR, as required by A.R.S § 49-151 through 49-159, for the site will also be prepared by ADEQ
following approval of the NFA letter..
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Table 2 Summary of XRF Data with Labortory Data Comparison - Adair Memorial Park

Time Date Borehole | Depth |Pb (ppm)| Pb + 26 | Lab (mg/kg)] Lab Dup (mg/kg)
1250] 1/24/2019| AOC2-1 0-0.5 102 11 100 150
1252] 1/24/2019 AOC2-1 0.5-1 822 30 460
1254| 1/24/2019| AOC2-1 1-1.5 473 23
1257] 1/24/2019 AOC2-1 1.5-2 148 13
1300] 1/24/2019| AOC2-1 2-2.5 504 22
1302| 1/24/2019 AOC2-1 2.5-3 19 7
1304| 1/24/2019| AOC2-1 3-3.5 245 15
1306| 1/24/2019 AOC2-1 3.54 18 7
1309| 1/24/2019| AOC2-1 4-4.5 24 8
1311] 1/24/2019| AOC2-1 4.5-5 134 14
1337]| 1/24/2019| AOC2-2 0-0.5 273 17 370
1339] 1/24/2019 AOC2-2 0.5-1 26 7
1341{ 1/24/2019| AOC2-2 1-1.5 30 8
1343| 1/24/2019 AOC2-2 1.5-2 163 13
1345( 1/24/2019| AOC2-2 2-2.5 15 7
1347| 1/24/2019 AOC2-2 2.5-3 22 7
1349( 1/24/2019| AOC2-2 3-3.5 94 13 73
1351| 1/24/2019 AOC2-2 3.54 15 7
1353] 1/24/2019| AOC2-2 4-4.5 17 7
1355] 1/24/2019 AOC2-2 4.5-5 55 9
1420] 1/23/2019 AOC2-3 0-0.5 74 15 58
1422] 1/23/2019 AOC2-3 0.5-1 70 11
1424( 1/23/2019| AOC2-3 1-1.5 32 11
1426] 1/23/2019 AOC2-3 1.5-2 40 11
1429{ 1/23/2019| AOC2-3 2-2.5 40 10
1431] 1/23/2019 AOC2-3 2.5-3 29 10
1433] 1/23/2019 AOC2-3 3-3.5 112 15 43
1435] 1/23/2019 AOC2-3 3.54 35 8
1437] 1/23/2019 AOC2-3 4-4.5 24 10
1440( 1/23/2019| AOC2-3 4.5-5 93 14
1305] 1/23/2019| AOC2-4 0-0.5 59 9 34
1307| 1/23/2019| AOC2-4 0.5-1 33 8
1309| 1/23/2019| AOC2-4 1-1.5 22 7
1311] 1/23/2019| AOC2-4 1.5-2 59 9
1313] 1/23/2019| AOC2-4 2-2.5 1861 49
1315 1/23/2019| AOC2-4 2.5-3 4947 99
1317] 1/23/2019| AOC2-4 3-3.5 432 22 330
1320] 1/23/2019| AOC2-4 3.54 4287 85 1600
1322] 1/23/2019| AOC2-4 4-4.5 4477 87
1325( 1/23/2019| AOC2-4 4.5-5 1271 51




Table 2 Summary of XRF Data with Labortory Data Comparison - Adair Memorial Park

Time Date Borehole | Depth |Pb (Ppm) Pb + 26 | Lab (mg/kg)| Lab Dup (mg/kg)
1055] 1/24/2019 AOC2-5 0-0.5 74 15 68
1057| 1/24/2019 | AOC2-5 0.5-1 70 11
1059] 1/24/2019 AOC2-5 1-1.5 32 11
1101{ 1/24/2019| AOC2-5 1.5-2 40 11
1103| 1/24/2019 AOC2-5 2-2.5 40 10
1105] 1/24/2019| AOC2-5 2.5-3 29 10
1107| 1/24/2019 AOC2-5 3-3.5 112 15
1110{ 1/24/2019| AOC2-5 3.54 35 8
1112] 1/24/2019 AOC2-5 4-4.5 24 10 31
1114] 1/24/2019 AOC2-5 4.5-5 93 14
1146| 1/24/2019| AOC2-6 0-0.5 307 19 150
1148| 1/24/2019| AOC2-6 0.5-1 44 9
1150] 1/24/2019| AOC2-6 1-1.5 39 8
1152]1/24/2019| AOC2-6 1.5-2 144 13
1154| 1/24/2019| AOC2-6 2-2.5 93 13
1156] 1/24/2019| AOC2-6 2.5-3 17 7
1158] 1/24/2019| AOC2-6 3-3.5 249 17 94
1200] 1/24/2019| AOC2-6 3.54 0 13
1202] 1/24/2019| AOC2-6 4-4.5 0 12
1204| 1/24/2019| AOC2-6 4.5-5 93 10
1430| 1/24/2019 | AOC2-7 0-0.5 577 25 150
1432{ 1/24/2019| AOC2-7 0.5-1 25 7
1434| 1/24/2019 AOC2-7 1-1.5 62 10
1436( 1/24/2019| AOC2-7 1.5-2 103 11 46
1438| 1/24/2019 | AOC2-7 2-2.5 13 6
1440( 1/24/2019| AOC2-7 2.5-3 14 7
1442| 1/24/2019 AOC2-7 3-3.5 79 10
1444( 1/24/2019| AOC2-7 3.54 20 7
1446| 1/24/2019 AOC2-7 4-4.5 15 7
1448| 1/24/2019 AOC2-7 4.5-5 28 8
1218] 1/23/2019 AOC2-8 0-0.5 200 14 38
1220{ 1/23/2019| AOC2-8 0.5-1 29 8
1222] 1/23/2019 AOC2-8 1-1.5 22 7
1224{ 1/23/2019| AOC2-8 1.5-2 52 8
1226] 1/23/2019 AOC2-8 2-2.5 17 7
1228] 1/23/2019 AOC2-8 2.5-3 0 15
1230] 1/23/2019 | AOC2-8 3-3.5 337 18 14
1232] 1/23/2019 | AOC2-8 3.54 20 7
1324] 1/23/2019 AOC2-8 4-4.5 28 7
1236] 1/23/2019 AOC2-8 4.5-5 89 10




Table 2 Summary of XRF Data with Labortory Data Comparison - Adair Memorial Park

Time Date Borehole | Depth |Pb (Ppm) Pb + 26 | Lab (mg/kg)| Lab Dup (mg/kg)
940( 1/24/2019 | AOC3A-1| 0-0.5 171 15
942(1/24/2019 | AOC3A-1| 0.5-1 15 8
944(1/24/2019 | AOC3A-1 1-1.5 17 7
946(1/24/2019 | AOC3A-1| 1.5-2 53 9
948(1/24/2019 | AOC3A-1| 2-2.5 42 8
950( 1/24/2019 | AOC3A-1| 2.5-3 52 9
952(1/24/2019 | AOC3A-1| 3-3.5 50 8
954(1/24/2019 | AOC3A-1| 3.5-4 44 8
956(1/24/2019 | AOC3A-1| 4-4.5 0 18
958(1/24/2019 | AOC3A-1| 4.5-5 81 10
1004| 1/24/2019 | AOC3A-1| 10-10.5 19 7
1006| 1/24/2019 | AOC3A-1[10.5-11.0 0 20
1008| 1/24/2019 | AOC3A-1| 11-11.5 129 14
1010] 1/24/2019 [ AOC3A-1| 15-15.5 0 20
1013] 1/24/2019 [ AOC3A-1|15.5-16.0 34 9
1016{ 1/24/2019 | AOC3A-1| 16-16.5 0 12
1018] 1/24/2019 | AOC3A-1| 20-20.5 35 10
1020{ 1/24/2019 | AOC3A-1| 20.5-21 0 18
1022{ 1/24/2019 | AOC3A-1| 21-21.5 18 7
1117( 1/22/2019 | AOC3A-2| 0-0.5 112 14 70
1119] 1/22/2019 | AOC3A-2| 0.5-1 146 16
1121( 1/22/2019 | AOC3A-2| 1-1.5 13 4
1123]1/22/2019 | AOC3A-2| 1.5-2 174 15
1125(1/22/2019 | AOC3A-2| 2-2.5 19 9
1126] 1/22/2019 [ AOC3A-2| 2.5-3 15 8
1128] 1/22/2019 | AOC3A-2| 3-3.5 65 6
1130] 1/22/2019 | AOC3A-2| 3.5-4 24 8
1131{ 1/22/2019 | AOC3A-2| 4-4.5 0 7
1133] 1/22/2019 | AOC3A-2| 4.5-5 47 10
1155] 1/22/2019 | AOC3A-3| 0-0.5 335 22 130
1157 1/22/2019 | AOC3A-3| 0.5-1 49 6
1159] 1/22/2019 | AOC3A-3| 1-1.5 0 7
1201] 1/22/2019 | AOC3A-3| 1.5-2 97 6
1203| 1/22/2019 | AOC3A-3| 2-2.5 31 5
1205] 1/22/2019 [ AOC3A-3| 2.5-3 28 5
1207| 1/22/2019 | AOC3A-3| 3-3.5 95 7
1209] 1/22/2019 | AOC3A-3| 3.5-4 14 4
1211( 1/22/2019 | AOC3A-3| 4-4.5 284 2
1213] 1/22/2019 | AOC3A-3| 4.5-5 63 12




Table 2 Summary of XRF Data with Labortory Data Comparison - Adair Memorial Park

Time Date Borehole | Depth |Pb (Ppm) Pb + 26 | Lab (mg/kg)| Lab Dup (mg/kg)
810( 1/22/2019 | AOC3A-4| 0-0.5 378 21
812 1/22/2019 | AOC3A-4| 0.5-1 3298 67 1800
814|1/22/2019 | AOC3A-4| 1-1.5 40 6
816 1/22/2019 | AOC3A-4| 1.5-2 677 30
818 1/22/2019 | AOC3A-4| 2-2.5 20 5
820( 1/22/2019| AOC3A-4| 2.5-3 19 9
821 1/22/2019 | AOC3A-4| 3-3.5 539 27
8221 1/22/2019 | AOC3A-4| 3.5-4 804 32 370
8241 1/22/2019 | AOC3A-4| 4-4.5 31 10
826( 1/22/2019 | AOC3A-4| 4.5-5 234 18
842 1/22/2019 | AOC3A-5| 0-0.5 177 16
844|1/22/2019 | AOC3A-5| 0.5-1 347 22 680
846( 1/22/2019 | AOC3A-5| 1-1.5 16 5
847 1/22/2019 | AOC3A-5| 1.5-2 2152 53 930
849( 1/22/2019 | AOC3A-5| 2-2.5 14 4
851 1/22/2019| AOC3A-5| 2.5-3 19 4
853 1/22/2019 | AOC3A-5| 3-3.5 369 20
8551 1/22/2019 | AOC3A-5| 3.5-4 23 5
856( 1/22/2019 | AOC3A-5| 4-4.5 20 5
858 1/22/2019 | AOC3A-5| 4.5-5 252 18
1022] 1/22/2019 | AOC3A-6| 0-0.5 649 27 47
1023] 1/22/2019 | AOC3A-6| 0.5-1 17 8
1025] 1/22/2019 [ AOC3A-6| 1-1.5 19 8
1027] 1/22/2019 | AOC3A-6| 1.5-2 23 8
1029] 1/22/2019 [ AOC3A-6| 2-2.5 18 7
1031] 1/22/2019 | AOC3A-6| 2.5-3 17 8
1032] 1/22/2019 | AOC3A-6| 3-3.5 20 9
1034| 1/22/2019 | AOC3A-6| 3.5-4 0 10
1036] 1/22/2019 | AOC3A-6| 4-4.5 0 8
1038] 1/22/2019 | AOC3A-6| 4.5-5 39 10
932(1/22/2019 | AOC3A-7| 0-0.5 244 18 280
933(1/22/2019 | AOC3A-7| 0.5-1 13 4
935(1/22/2019| AOC3A-7| 1-1.5 0 4
936(1/22/2019 | AOC3A-7| 1.5-2 42 11
938 1/22/2019 | AOC3A-7| 2-2.5 143 15
939(1/22/2019 | AOC3A-7| 2.5-3 0 7
941(1/22/2019 | AOC3A-7| 3-3.5 45 10
942(1/22/2019 | AOC3A-7| 3.5-4 16 8
944(1/22/2019 | AOC3A-7| 4-4.5 17 8
945(1/22/2019 | AOC3A-7| 4.5-5 36 9




Table 2 Summary of XRF Data with Labortory Data Comparison - Adair Memorial Park

Time Date Borehole | Depth |Pb (Ppm) Pb + 26 | Lab (mg/kg)| Lab Dup (mg/kg)
915(1/22/2019 | AOC3A-8| 0-0.5 1141 38 540
917(1/22/2019 | AOC3A-8| 0.5-1 23 9
918 1/22/2019| AOC3A-8| 1-1.5 22 5
920(1/22/2019 | AOC3A-8| 1.5-2 434 22
922(1/22/2019 | AOC3A-8| 2-2.5 129 13
923(1/22/2019| AOC3A-8| 2.5-3 21 9
925(1/22/2019 | AOC3A-8| 3-3.5 213 16
927(1/22/2019 | AOC3A-8| 3.5-4 215 16
929(1/22/2019 | AOC3A-8| 4-4.5 16 8
930( 1/22/2019 | AOC3A-8| 4.5-5 159 22
1150 1/21/2019 [ AOC3B-1| 0-0.5 217 15 61
1152{1/21/2019 | AOC3B-1| 0.5-1 794 29
1154 1/21/2019 | AOC3B-1 1-1.5 26 7
1156| 1/21/2019 | AOC3B-1 1.5-2 199 15
1157| 1/21/2019 [ AOC3B-1| 2-2.5 37 8
1159( 1/21/2019 | AOC3B-1| 2.5-3 24 10
1200] 1/21/2019 [ AOC3B-1| 3-3.5 82 10
1202{ 1/21/2019 | AOC3B-1| 3.5-4 0 18
1203 1/21/2019 [ AOC3B-1| 4-4.5 23 7
1205 1/21/2019 [ AOC3B-1| 4.5-5 53 11
820 1/21/2019 | AOC3B-2| 0-0.5 1093 36 820
8221 1/21/2019| AOC3B-2| 0.5-1 812 29 640
8231 1/21/2019| AOC3B-2| 1-1.5 265 17
8251 1/21/2019| AOC3B-2| 1.5-2 205 15
8291 1/21/2019| AOC3B-2| 2-2.5 101 11
830 1/21/2019| AOC3B-2 | 2.5-3 35 8
831 1/21/2019| AOC3B-2| 3-3.5 87 11
832|1/21/2019| AOC3B-2| 3.5-4 0 14
833(1/21/2019 | AOC3B-2| 4-4.5 16 7
834 1/21/2019 | AOC3B-2| 4.5-5 56 9
1245]1/21/2019 | AOC3B-3| 0-0.5 604 26 570
1246( 1/21/2019 | AOC3B-3| 0.5-1 2034 60 770
1248] 1/21/2019 | AOC3B-3| 1-1.5 35 8
1250( 1/21/2019 | AOC3B-3| 1.5-2 196 14
1251 1/21/2019 | AOC3B-3| 2-2.5 34 8
1252 1/21/2019 | AOC3B-3| 2.5-3 19 7
12541 1/21/2019 | AOC3B-3| 3-3.5 386 19
1256| 1/21/2019 | AOC3B-3| 3.5-4 19 7
12571 1/21/2019 | AOC3B-3| 4-4.5 14 7
1259]1/21/2019 | AOC3B-3| 4.5-5 212 15




Table 2 Summary of XRF Data with Labortory Data Comparison - Adair Memorial Park

Time Date Borehole | Depth |Pb (Ppm) Pb + 26 | Lab (mg/kg)| Lab Dup (mg/kg)
1010] 1/21/2019 [ AOC3B-4| 0-0.5 593 27 200
1012{ 1/21/2019 | AOC3B-4| 0.5-1 66 10
1014 1/21/2019 [ AOC3B-4| 1-1.5 59 9
1016| 1/21/2019 | AOC3B-4| 1.5-2 56 12
1018] 1/21/2019 [ AOC3B-4| 2-2.5 30 8
1020] 1/21/2019 | AOC3B-4| 2.5-3 26 8
1022] 1/21/2019 [ AOC3B-4| 3-3.5 125 17
1024| 1/21/2019 | AOC3B-4| 3.5-4 24 10
1026] 1/21/2019 [ AOC3B-4| 4-4.5 23 9
1028] 1/21/2019 [ AOC3B-4| 4.5-5 56 13
921(1/21/2019| AOC3B-5| 0-0.5 572 24 230
923(1/21/2019| AOC3B-5| 0.5-1 530 26
927(1/21/2019| AOC3B-5| 1-1.5 293 17
930(1/21/2019| AOC3B-5| 1.5-2 412 22
932(1/21/2019| AOC3B-5| 2-2.5 33 8
935(1/21/2019| AOC3B-5| 2.5-3 21 7
937(1/21/2019| AOC3B-5| 3-3.5 298 17
939(1/21/2019| AOC3B-5| 3.5-4 24 7
940( 1/21/2019 | AOC3B-5| 4-4.5 21 7
941(1/21/2019 | AOC3B-5| 4.5-5 92 11
1106| 1/21/2019 [ AOC3B-6| 0-0.5 1031 35 750
1108| 1/21/2019 | AOC3B-6| 0.5-1 334 25
1110 1/21/2019 [ AOC3B-6| 1-1.5 305 18
1111{1/21/2019| AOC3B-6| 1.5-2 773 28
1113 1/21/2019 [ AOC3B-6| 2-2.5 530 23
1114( 1/21/2019| AOC3B-6| 2.5-3 0 19
1116] 1/21/2019 [ AOC3B-6| 3-3.5 206 15
1118]1/21/2019 | AOC3B-6| 3.5-4 2048 53
1119 1/21/2019 [ AOC3B-6| 4-4.5 37 9 17
1120] 1/21/2019 [ AOC3B-6| 4.5-5 349 19
1330] 1/21/2019 | AOC3B-7| 0-0.5 189 14 120
1332 1/21/2019 | AOC3B-7| 0.5-1 891 30 200
13341 1/21/2019 | AOC3B-7| 1-1.5 24 8
1336| 1/21/2019 | AOC3B-7| 1.5-2 268 16
1338] 1/21/2019 | AOC3B-7| 2-2.5 18 7
1340| 1/21/2019 | AOC3B-7| 2.5-3 16 6
13421 1/21/2019 | AOC3B-7| 3-3.5 50 12
1344| 1/21/2019 | AOC3B-7| 3.5-4 19 7
1346] 1/21/2019 | AOC3B-7| 4-4.5 21 7
1348] 1/21/2019 | AOC3B-7| 4.5-5 115 12




Table 2 Summary of XRF Data with Labortory Data Comparison - Adair Memorial Park

Time Date Borehole | Depth |Pb (Ppm) Pb + 26 | Lab (mg/kg)| Lab Dup (mg/kg)

14221 1/21/2019 [ AOC3B-8| 0-0.5 398 20

14241 1/21/2019 | AOC3B-8| 0.5-1 2081 54 820
1426| 1/21/2019 [ AOC3B-8| 1-1.5 88 12

1428( 1/21/2019 | AOC3B-8 | 1.5-2 1110 35

1430 1/21/2019 [ AOC3B-8| 2-2.5 27 7 15
1432] 1/21/2019 | AOC3B-8| 2.5-3 17 7

14341 1/21/2019 [ AOC3B-8| 3-3.5 1073 34

1436| 1/21/2019 | AOC3B-8| 3.5-4 27 7

1438] 1/21/2019 [ AOC3B-8| 4-4.5 54 10

1440| 1/21/2019 [ AOC3B-8| 4.5-5 253 23

1148] 1/23/2019 [ AOC3C-1| 0-0.5 48 9 660
1150] 1/23/2019 | AOC3C-1| 0.5-1 28 8
1152]1/23/2019 | AOC3C-1 1-1.5 32 8

1154] 1/23/2019 | AOC3C-1 1.5-2 338 18

1156| 1/23/2019 [ AOC3C-1| 2-2.5 0 13

1158] 1/23/2019 [ AOC3C-1| 2.5-3 0 12

1200] 1/23/2019 [ AOC3C-1| 3-3.5 430 21 470
1202] 1/23/2019 | AOC3C-1| 3.5-4 14 6

1204| 1/23/2019 [ AOC3C-1| 4-4.5 22 8

1206| 1/23/2019 [ AOC3C-1| 4.5-5 351 19
923(1/23/2019| AOC3C-2| 0-0.5 93 11 56 56
925(1/23/2019 | AOC3C-2| 0.5-1 18 7
927(1/23/2019 | AOC3C-2| 1-1.5 19 7
929(1/23/2019 | AOC3C-2| 1.5-2 16 6
931(1/23/2019 | AOC3C-2| 2-2.5 21 7
934(1/23/2019| AOC3C-2| 2.5-3 16 8
937(1/23/2019 | AOC3C-2| 3-3.5 29 7

940( 1/23/2019 | AOC3C-2| 3.5-4 25 14
942(1/23/2019 | AOC3C-2| 4-4.5 0 7
945(1/23/2019 | AOC3C-2| 4.5-5 25 5
856(1/23/2019 | AOC3C-3| 0-0.5 356 19 230
858 1/23/2019 | AOC3C-3| 0.5-1 22 7

900( 1/23/2019 | AOC3C-3| 1-1.5 19 7
902(1/23/2019 | AOC3C-3| 1.5-2 84 10

904 1/23/2019 | AOC3C-3| 2-2.5 23 8

906( 1/23/2019 | AOC3C-3| 2.5-3 0 13

908 1/23/2019 | AOC3C-3| 3-3.5 50 8

910 1/23/2019 | AOC3C-3| 3.5-4 20 7
912(1/23/2019 | AOC3C-3| 4-4.5 17 7
915(1/23/2019 | AOC3C-3| 4.5-5 33 7




Table 2 Summary of XRF Data with Labortory Data Comparison - Adair Memorial Park

Time Date Borehole | Depth |Pb (Ppm) Pb + 26 | Lab (mg/kg)| Lab Dup (mg/kg)
953(1/23/2019 | AOC3C-4| 0-0.5 22 7 29
955(1/23/2019 | AOC3C-4| 0.5-1 27 8
957(1/23/2019 | AOC3C-4| 1-1.5 19 7
959(1/23/2019 | AOC3C-4| 1.5-2 22 7
1002| 1/23/2019 [ AOC3C-4| 2-2.5 26 7
1004| 1/23/2019 [ AOC3C-4| 2.5-3 28 8
1006| 1/23/2019 [ AOC3C-4| 3-3.5 35 8
1008| 1/23/2019 | AOC3C-4| 3.5-4 31 7
1010] 1/23/2019 [ AOC3C-4| 4-4.5 16 7
1012] 1/23/2019 [ AOC3C-4| 4.5-5 16 6
1043| 1/23/2019 [ AOC3C-5| 0-0.5 147 12 120
1045] 1/23/2019 | AOC3C-5| 0.5-1 129 13
1047| 1/23/2019 [ AOC3C-5| 1-1.5 24 9
1050] 1/23/2019 [ AOC3C-5| 1.5-2 28 7
1052] 1/23/2019 [ AOC3C-5| 2-2.5 17 6
1054| 1/23/2019 [ AOC3C-5| 2.5-3 0 13
1056| 1/23/2019 [ AOC3C-5| 3-3.5 29 8
1058| 1/23/2019 [ AOC3C-5| 3.5-4 19 6
100| 1/23/2019 | AOC3C-5( 4-4.5 16 6
1103] 1/23/2019 [ AOC3C-5| 4.5-5 18 8
826(1/23/2019 | AOC3C-6| 0-0.5 1560 43 1000
828 1/23/2019 | AOC3C-6| 0.5-1 722 27 450
832 1/23/2019 | AOC3C-6| 1-1.5 571 23
8351 1/23/2019 | AOC3C-6| 1.5-2 616 24
837 1/23/2019 | AOC3C-6| 2-2.5 423 20
840( 1/23/2019| AOC3C-6 | 2.5-3 431 20
842 1/23/2019 | AOC3C-6| 3-3.5 433 20
8441 1/23/2019 | AOC3C-6| 3.5-4 28 8
846(1/23/2019 | AOC3C-6| 4-4.5 32 8
848 1/23/2019 | AOC3C-6| 4.5-5 163 13
1341| 1/22/2019 [ AOC3C-7| 0-0.5 276 17 26
1344| 1/22/2019 | AOC3C-7| 0.5-1 234 16
1346| 1/22/2019 [ AOC3C-7| 1-1.5 0 15
1348| 1/22/2019 | AOC3C-7| 1.5-2 231 17
1350] 1/22/2019 [ AOC3C-7| 2-2.5 27 7
1352] 1/22/2019 [ AOC3C-7| 2.5-3 30 8
755(1/23/2019 | AOC3C-7| 3-3.5 105 12
800[ 1/23/2019 | AOC3C-7| 3.5-4 14 7
802| 1/23/2019 | AOC3C-7| 4-4.5 16 7
803| 1/23/2019 | AOC3C-7| 4.5-5 30 8




Table 2 Summary of XRF Data with Labortory Data Comparison - Adair Memorial Park

Time Date Borehole | Depth |Pb (Ppm) Pb + 26 | Lab (mg/kg)| Lab Dup (mg/kg)
1238] 1/22/2019 [ AOC3C-8| 0-0.5 127 14 140
1240| 1/22/2019 | AOC3C-8| 0.5-1 45 6
1242| 1/22/2019 [ AOC3C-8| 1-1.5 20 5
1245] 1/22/2019 | AOC3C-8| 1.5-2 36 5
1248| 1/22/2019 [ AOC3C-8| 2-2.5 15 8
1251] 1/22/2019 [ AOC3C-8| 2.5-3 17 4
1253] 1/22/2019 [ AOC3C-8| 3-3.5 17 4
1255 1/22/2019 | AOC3C-8| 3.5-4 59 13
1258] 1/22/2019 [ AOC3C-8| 4-4.5 24 9
1300| 1/22/2019 [ AOC3C-8| 4.5-5 24 5
730( 1/25/2019 BG-1 0.5 37 8 16
745(1/25/2019 BG-2 0.5 85 10 620
815( 1/25/2019 BG-3 0.5 109 11 87
832| 1/25/2019 BG-4 0.5 24 7 23
855( 1/25/2019 BG-5 0.5 318 17 250
914( 1/25/2019 BG-6 0.5 151 13 90
934(1/25/2019 BG-7 0.5 35 8 34
959 1/25/2019 BG-8 0.5 167 14 85

Former Tailings Area

1030| 1/25/2019 1 Surface 1524 8
1034 1/25/2019 2 Surface 448 10
1036| 1/25/2019 3 Surface 626 11
1038 1/25/2019 4 Surface 1626 7
1042{ 1/25/2019 5 Surface 388 17
1046| 1/25/2019 6 Surface 1316 13
1053 1/25/2019 7 Surface 3277 8
1057{ 1/25/2019 8 Surface 7995 14 5800
1059] 1/25/2019 9 Surface 3427 7
1105 1/25/2019 10 Surface 347 17
1110{ 1/25/2019 11 Surface 583 13
1115 1/25/2019 12 Surface 2212 8
1120( 1/25/2019 13 Surface | 15000 14 12000




Table 3: Summary of Background Soil

Sample Name Date

BG-1-0.5
BG-2-0.5
BG-3-0.5
BG-4-0.5
BG-5-0.5
BG-6-0.5
BG-7-0.5
BG-8-0.5
Non Residential SRL

1/25/2019
1/25/2019
1/25/2019
1/25/2019
1/25/2019
1/25/2019
1/25/2019
1/25/2019

Unit

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg

Note: mg/kg - milligram per kilogram

Arsenic

10
10
10
14
15
13
12

14
10

Barium

63
53
99
60
110
170
120

110
170,000

Samples - Adair Memorial Park

Cadmium

<0.49

<0.49
<0.5
<0.5
0.84

<0.49
<0.5

<0.49
510

Chromium

13
12
15
11
17
23
22

25
65

Lead

16
620
87
23
250
90
34

85
800

Mercury

<0.092
<0.099
<0.098
<0.098
<0.1
<0.09
<0.099

<0.1
310

Selenium

<4.9

<4.9
<5
<5
<5

<4.9
<5

<4.9
5,100

Silver

<2.5
<24
<2.5
<2.5
<2.5
<2.5
<2.5

<2.5
5,100
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Table 4: Summary of Total Metals in Soil - Adair Memorial Park

Sample Name Date

AOC2-1-0.5
AOC2-1-0.5
AOC2-1-1
AOC2-2-0.5
AOC2-2-3.5
AOC2-3-0.5
AOC2-3-3.5
AOC2-4-0.5
AOC2-4-3.0
AOC2-5-0.5
AOC2-5-4.5
AOC2-6-0.5
AOC2-6-3.5
AOC2-6-4.0
AOC2-7-0.5
AOC2-7-2
AOC2-8-0.5
AOC2-8-3.5
AOC3A-2-0.5
AOC3A-3-0.5
AOC3A-4-1
AOC3A-4-4
AOC3A-5-0.5
AOC3A-5-2
AOC3A-6-0.5
AOC3A-7-0.5
AOC3A-8-0.5
AOC3B-1-0.5
AOC3B-2-0.5
AOC3B-2-1

1/24/2019
1/23/2019
1/24/2019
1/24/2019
1/24/2019
1/23/2019
1/23/2019
1/23/2019
1/23/2019
1/23/2019
1/23/2019
1/23/2019
1/23/2019
1/23/2019
1/24/2019
1/24/2019
1/23/2019
1/23/2019
1/22/2019
1/22/2019
1/22/2019
1/22/2019
1/22/2019
1/22/2019
1/22/2019
1/22/2019
1/22/2019
1/21/2019
1/21/2019
1/21/2019

Non Residential SRL

Unit
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/kg

Arsenic

14
15
15
15
13
20
14
13
22
17
15
17
16
19
14
9.l
16
13
13
17
23
16
18
19
15
14
17
14
14

19
10

Barium Cadmium Chromium

76
120
140
140
120

83
130

86

85

59
130
120
120
180
110

62

62
120
110
120
310
170
200
220
140
160
190
130
180

230
170,000

<0.5
<0.49
1
0.67
<0.5
<0.4