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1.0 INTRODUCTION 
 
1.1 PURPOSE AND OBJECTIVES 
 
On the behalf of Blue Tee Corp., Cyprus Amax Minerals Company and Mueller 
Industries, Inc. (collectively referred to as the Site Study Conducting Parties), this 
Removal Site Evaluation (RSE) Investigation Report has been prepared by ENTACT & 
Associates, LLC, (ENTACT) to describe the results of the April 2013 field investigation 
conducted at the former East La Harpe Smelter Site (Site), located in La Harpe, Allen 
County, Kansas.  The work was conducted in accordance with the Kansas Department of 
Health & Environment (KDHE)-approved Final RSE Work Plan to define potentially-
affected media at the Site resulting from historic smelting operations.    
 
The field investigation was conducted between April 15 and April 20, 2013, and was 
designed to supplement earlier investigation findings conducted at the Site including: 1) 
the June 1993 Preliminary Assessment (PA) and November 1993 Screening Site 
Inspection (SSI) conducted in and around the Site by the KDHE Pre-Remedial Unit as 
part of a cooperative agreement with the United States Environmental Protection Agency 
(USEPA); and, 2) the 2005 Phase I and Phase II Focused Former Smelter Assessment 
(FFSA) conducted by Burns & McDonnell Engineering Company, Inc. (B&M) for 
KDHE (B&M, 2005).  The field investigation included further defining the vertical and 
horizontal delineation of constituents of concern (COCs) documented in smelter residues 
and soil in previous investigations, and determining the concentrations of COCs in other 
media of concern in order to evaluate potential Removal Actions (RAs) required to 
protect human health and the environment. 
 
The RSE Report has been prepared in accordance with KDHE BER’s “Policy and Scope 
for Removal Site Evaluations/Removal Action Design (RAD) and Removal Action (RA)” 
(BER Policy #RS-031, revised November 2008). This policy pertains to presumptive 
remedies for sites that share similar characteristics, such as former smelter sites, that 
allow for a more streamlined RSE/ Removal Action Design (RAD).   
 
As noted in the signed Environmental Agreement between the KDHE and the Site Study 
Conducting Parties, the Site Study Conducting Parties are not committing either to 
conduct a Removal Action or to achieve any particular remediation target levels at this 
time, but rather reserve the right to discuss and agree with KDHE what appropriate RA 
goals for this Site might be at a later date in light of the information developed through 
this RSE.  
 
1.2 SITE BACKGROUND 
 
1.2.1 Operational History and Ownership 
 
The smelter was built in 1902, and went into operation that same year.  From 1902 to 
1917, the smelter was owned and operated by various entities. The smelter was 
dismantled in 1918.  Information on land title records associated with historical 
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ownership of the Site is provided in Appendix D of the Phase I FFSA (B&M, 2005) and 
in Appendix A of the November 2012 Final RSE Work Plan. 
 
From 1992 to 2012 the Site was owned by Mr. John Womack (B&M, 2005a).  Mr. 
Womack used a portion of the Site as a scrap metal salvage yard with the remaining 
portions of the Site being undeveloped (Figure 2).  Mr. Womack leased portions of the 
Site for use as an equipment storage and/or laydown area.  An empty storage tank, tires, 
and other assorted debris associated with the salvage yard or equipment storage 
operations are still present on the Site, as discussed in Section 1.2.1.  Currently, the Site 
is owned by Ms. Evelyn Thohoff, who acquired the Site after Mr. Womack passed away.  
It is unknown whether Ms. Thohoff will continue any of Mr. Womack’s operations at the 
Site though no active salvage yard operations were observed during the April 2013 
investigation. 
 
1.2.2 Site Description and Features 
 
The 22-acre Site is located 0.6 miles east of the City of La Harpe, Allen County, Kansas, 
½ mile south of the intersection of U.S. Highway 54 and County Road (CR) 2800 in the 
southeast ¼ of the northeast ¼ of Section 35, Township 24 South, Range 19 East.  The 
Site is bordered on the east by CR 2800, on the south by the former Missouri Pacific 
Railroad right-of-way, and on the north by the former Missouri Kansas Texas (MKT) 
Railroad right-of-way, as illustrated on Figure 1.  Based on a 1984 U.S. Geological 
Survey (USGS) topographic map, the topography of the Site drops 10 feet in elevation 
from the northwest corner to the southeast corner.  Land use surrounding the Site is 
agricultural.  Site observations showed evidence of past excavation activities with the 
occurrence of several small vegetated mounds of soil in the north and west sides of the 
Site, and piles of retort and slag in the southern portion of the Site.  The Site measures 
approximately 1,200 feet by 800 feet. 
 
The Site is accessible from CR 2800 at the former Missouri Pacific Railroad right-of-way 
on the southeast corner of the Site as shown on Figure 2.  The former Missouri Pacific 
railroad line bordering the southern Site boundary has been removed, and a partially 
gravel-covered road extends along this right-of-way in an east to west direction.  The 
former rail line associated with the MKT right-of-way on the north side of the Site has 
also been removed with the only remaining evidence of this right-of-way being an 
unkempt dirt road that also runs from west to east.  Used railroad ties are stacked or 
scattered in the north central portion of the Site.   
 
A north-to-south trending unvegetated area covered surficially with slag, retort and other 
smelter debris (collectively referred to as smelter residues), is approximately 400 feet 
west of the access road entrance, as shown in Figure 2.  This area appears to be a lay-
down area associated with the more recent salvage yard operations reportedly conducted 
at the Site, with evidence of recent vehicular traffic based on a tire-worn path that was 
observed running through it.  On either side of the tire-worn path are scattered piles of 
used tires, used wooden pallets, and other debris.  One salvaged 15,000-gallon capacity 
empty underground storage tank (UST) was observed at the north end of this area where 
the unvegetated area intersects the former MKT right-of-way (Figure 2). 
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Although the south-central portion of the property is largely devoid of vegetation, the 
remaining sections of the Site are covered with grasses, trees, understory plants, and 
vines.  Trees and small shrubs line the south access road.  During the April RSE 
investigation, the trees or understory plants did not yet have leaves, and abundant rainfall 
had filled all the low areas of the Site causing widespread ponding of stormwater.  These 
ponded low areas included vehicle ruts and small low lying areas on the southwest and 
southeast sides of the property, as well as off-Site areas to the north of the Site. 
 
A bermed man-made circular retention pond, approximately 4-feet deep and 35-feet 
wide, was observed on-Site in the southwest corner of the Site, southwest of the former 
smelter footprint (Figure 2).  This pond was apparently not present during the November 
1993 KDHE SSE which reported no surface water bodies were present on Site, but was 
observed and sampled during the 2005 FFSA (KDHE, 1993, B&M 2005).  This indicates 
that the pond was constructed sometime between 1993 and 2005, and is not a natural 
surface water feature.  No water was observed in this pond during a Site visit conducted 
in 2012 indicating that this is not a permanent water feature but rather functions to retain 
rain water. 
 
Shallow vegetated road ditches border the east and south boundary of the Site, draining 
stormwater from the Site to the south and east.  These ditches contain flowing water only 
during precipitation events.  The south perimeter road ditch begins approximately 400 
feet from the western Site boundary, and becomes less defined as it traverses east toward 
CR2800.  Stormwater in the south ditch flows in a west-to-east direction, flowing through 
a small culvert running beneath the Site’s accessway from the former Missouri Pacific 
Railroad right-of-way, and continuing to the southeastern corner of the Site, as shown in 
Figure 2.  From here, stormwater flows through a 4-foot diameter pipe culvert running 
beneath CR 2800 to the east. 
 
The east perimeter ditch receives stormwater run-off from the easternmost margin of the 
Site and from CR 2800, which is topographically higher in elevation than the Site.  
Stormwater flows north to south in this ditch, along the eastern Site boundary, to the 
southeastern corner, converging with water in the south perimeter ditch before 
discharging through the pipe culvert beneath CR 2800, as shown on Figure 2. 
 
Several shallow ephemeral swales were present in the eastern portion of the Site that 
contained stormwater due to the heavy precipitation, as shown in Figure 2.  Due to the 
topography of the Site, these swales were observed to direct stormwater toward a low-
lying area in the southeast corner of the Site.  During heavy precipitation events, 
stormwater accumulates in this low-lying area before draining to the south perimeter road 
ditch through a partially-blocked discharge pipe.  
  
Smelter debris was observed on the ground surface throughout most of the Site.  Foundry 
debris, retort, and slag covers the surface of the south-central part of the Site.  Two, 2-
foot to 3-foot high piles of refractory material are located on the east and west sides of 
this area in the general locations shown in Figure 2.  Other areas of visible smelter  
residues included the southeast corner of the property where salvage yard operations were 
conducted, the ephemeral interior drainage swale area on the east side of the Site, and in 
the northwest portion of the Site.  The northwest area includes the former smelter 
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footprint, and an area of buried smelter residues (referred to as the Fill Area), located 
north and east of the smelter footprint (Figure 2).   
 
Smelter debris also was observed in two localized areas to the immediate west and the 
northwest of the Site. One of these localized areas extended approximately 35 feet 
beyond the Site’s northwestern boundary, and the other localized area extended 
approximately 10 feet beyond the Site’s western boundary (Figure 2).  No other areas of 
visible smelter debris were observed beyond the Site boundary along the remaining north 
boundary, or to east and south of the Site. 
 
According to Mr. Joseph Olson of British Petroleum (BP), who was on-Site on April 15, 
2013, there are two crude oil pipelines that run in a southwest-to-northeast direction 
across the farmland west and north of the Site at a depth of 2 to 4 feet below ground 
surface (bgs), but not through the Site itself.  The pipelines cross the field approximately 
75 yards west of the northwest property boundary.  It was formerly reported that two 
pipelines crossed the Site, an inactive 12-inch diameter line installed in the 1920s and an 
active 20-inch line installed in the 1940s (B&M, 2005).  
 
In the 2005 FFSA Phase I report, it was reported that two areas on the Site were 
identified as wetland areas on a 1984 U.S. Department of Interior Fish and Wildlife 
Service (USFWS) National Wetland Inventory (NWI) map.  This included a freshwater 
pond in the southwest corner of the Site and a freshwater emergent wetland in the center 
of the Site.  Due to the amount of land disturbance which has occurred on the Site, it is 
believed that neither of these areas have been present at the Site since at least 1992, when 
the 1992 KDHE SSI reported that no wetlands were present within 15 miles of the Site.  
The only water body remaining on the Site is the small, (<0.3 acre) shallow man-made 
bermed retention pond constructed in the southwest corner, discussed above, to retain 
rainwater.  
 
1.2.3 Physical Setting 
 
1.2.3.1 Regional Geologic and Hydrogeologic Setting 
 
Regional soil survey information indicates that the dominant soil composition in the 
vicinity of the Site is a silty loam associated with the Woodson series characterized by 
very slow infiltration rates (Class D) which result in ponding of stormwater in low areas 
during heavy precipitation events (Environmental Data Resources (EDR), 2005).  The 
upper 60 inches of soil consist of fine-grained silts and clays with more than 35 percent 
passing a No. 200 sieve (EDR, 2005).  Permeability rates range from 0.0 inches per hour 
to 0.60 inches per hour, with the soil exhibiting a low hydraulic conductivity (EDR 
2005).  The typical pH ranges between 5.60 to 7.80 (EDR, 2005). 
 
Based on borings advanced during the FFSA, approximately 7.6 to 8.5 feet of  silty clay 
soil overlies weathered and unweathered bedrock from the Pennsylvanian System, 
Missourian Series, Kansas City Group (B&M 2005).  The underlying stratified bedrock 
group has an average thickness of 325 feet, and is composed of interbedded limestone 
and shale members (B&M, 2005, Kansas Geological Survey, 1965).  The general 
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topographic gradient in the area is toward the south-southeast based on the USGS map 
(EDR, 2005).   
 
In the vicinity of the Site, unconsolidated deposits are thin to absent, with shallow 
groundwater encountered in the weathered Iola Limestone or Bonner Springs and Lane 
Shales found at or near the land surface (KGS, 1965).  Shallow groundwater is 
encountered between 8 to 30 feet below ground surface (bgs) in Allen County (B&M, 
2005).  Regional literature and area water well records show that the shallow weathered 
bedrock horizon is not used for potable drinking supplies in the Site area. 
 
Groundwater is also reportedly present in deeper sandstone layers that are hydraulically 
separated from the surficial weathered limestone and shale by the relatively impermeable 
unweathered shale layer (Miller, 1969).  Groundwater occurs in intraformational 
sandstone layers within the shale bedrock units (Miller, 1969).  The yield of these deeper 
sandstone layers is low, commonly in the magnitude of 1 to 50 gallons per day (gpd) with 
most groundwater movement along bedding planes (Miller, 1969).  
 
The B&M FFSA Phase I report indicated that shallow groundwater in the weathered 
limestone was expected to flow southeasterly toward an unnamed stream.  However, 
regional geologic literature indicates that the greatest percentage of discharge of shallow 
groundwater in the weathered limestone and shale aquifer located at or near the land 
surface in this area occurs through direct evaporation and transpiration by plants (Miller, 
1969). 
 
1.2.3.2  Location of Nearest Potable Water Wells and Drinking Water Supplies 
 
As indicated in the FFSA, 38 groundwater wells were identified on the Kansas 
Geological Survey (KGS) Database within a 1-mile radius of the Site, though 36 of these 
were monitoring wells associated with the Allen County Sanitary Landfill (B&M, 2005, 
KGS, 2013).  The landfill is located approximately one mile south of the Site, off 
CR2800.  The remaining two are private wells used for livestock, or lawn and garden 
watering, and extend to depths of 80 to 125 feet below ground surface (bgs) (KGS, 2005).  
The water well records show that the shallow weathered bedrock is not used for potable 
drinking supplies in the Site area, most likely due to the limited yields and elevated total 
dissolved solids concentrations which affects the aesthetic quality (taste and odor) of the 
water (Miller, 1969). 
 
The City of La Harpe receives its drinking water from the Public Wholesale Water 
Supply District (PWWSD) #5 (B&M 2005).  Though the 2005 FFSA indicated that the 
public supply draws from a well, the 2011 KDHE Public Water Supply Section status 
report indicates the water is supplied from a surface water intake on the Neosho River 
(KDHE, 2011).  This agrees with information provided in the KDHE 1993 PA, which 
stated that surface water is used for potable supplies since water well usage in Allen 
County is limited to livestock and domestic purposes (KDHE, 1993).  The water supply 
intake is situated northeast of the town of Iola, Kansas, approximately five miles west of 
the Site (B&M 2005).   
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1.2.3.3  Hydrologic Setting and Site Drainage 
 
Storm run-off across the Site is controlled by topography, road ditches, and shallow 
ephemeral swales.  The Site drainage swales and perimeter road ditches reportedly are 
dry except during storm events.  During precipitation events, the western portion of the 
Site appears to drain to the south toward the western end of the south perimeter road ditch 
which directs stormwater from west to east.   
 
On the eastern side of the Site, stormwater flows south through several ephemeral swales 
toward a low-lying area in the southeast corner that discharges to the southern perimeter 
road ditch.  Stormwater in the south perimeter ditch then flows through a 4-foot diameter 
pipe culvert that runs beneath CR 2800 and continues to the east to toward an unnamed 
ephemeral stream located approximately 1/3 mile from the Site, as shown in Figure 1. 
(USGS, 1984).  The unnamed ephemeral stream meets with Elm Creek approximately 
one mile south of the Site (USGS, 1984).  Elm Creek flows southwest for approximately 
8 miles before its confluence with the Neosho River beyond the southwestern edge of 
Iola, Kansas (USGS, 1984b). 
 
Stormwater along the easternmost margin of the Site and from CR 2800 flows to the east 
perimeter ditch which directs stormwater to the south, to the south perimeter ditch prior 
to discharging through the pipe culvert.   
 
As discussed above, there are no natural water features on the Site, and the Site is 
generally dry except in times of precipitation.  The only standing surface water body on 
the Site is the bermed man-made shallow retention pond in the southwest corner that also 
has been observed to be dry during dry weather conditions.  Because this pond is bermed, 
stormwater run-off from the western portion of the Site was observed to flow  around the 
retention pond toward the south perimeter road ditch..  The pond apparently was 
constructed to retain rainwater but not to receive stormwater run-off during precipitation 
events. 
 
The nearest off-Site standing surface water body is a bermed retention pond located on 
the adjacent property approximately 500 feet east of the Site’s eastern boundary.  This 
pond reportedly is used for livestock watering.  There is no apparent hydraulic connection 
between the Site and this off-Site pond as verified by sampling conducted as part of the 
2005 FFSA. 
 
 1.3 2005 FOCUSED FORMER SMELTER SITE ASSESSMENT RESULTS 

AND DATA EVALUATION 
 
Between March 22 to April 8, 2005, B&M conducted an extensive Phase II field 
investigation at the Site to provide information on areas of potential concern (i.e. slag 
piles, smelter remnants and scattered slag across the Site) which were identified in the 
February 2005 Phase I FFSA (B&M, 2005).  The Phase II sampling included the 
collection of surface and subsurface soil and smelter residues both on and off the Site for 
X-Ray Fluorescence (XRF) analysis of total lead, arsenic, zinc, and cadmium, with ten 
percent of the samples submitted for laboratory analysis to verify the XRF results.  
Additional soil samples were collected in the south perimeter ditch along with stormwater 
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samples for laboratory analysis of total lead, arsenic, zinc, and cadmium.  Sediment and 
surface water samples were collected from the on-Site man-made retention pond, and 
from the pond on the adjacent property for analysis of total and dissolved lead, arsenic, 
lead, and zinc.  Groundwater samples were collected as in-situ samples from temporary 
Geoprobe borings and field filtered prior to laboratory analysis of dissolved lead, arsenic, 
cadmium, and zinc.  The 2005 FFSA sample location maps and tabulated analytical 
results from the B&M 2005 FFSA Phase II report are provided in Appendix A.  The 2005 
FFSA sample locations are also shown in Figure 3. 
 
The 2005 Phase II FFSA showed that lead and arsenic in excess of the Kansas Tier 2 
Risk-based Standards for Kansas (RSK) nonresidential criteria and cadmium and zinc in 
excess of RSK residential criteria were found in surficial smelter residues and surface soil 
across the majority of the Site, and are typically limited to the upper 2 feet.  No 
appreciable off-Site migration of COCs was found with the exception of an area north of 
the Site.  All other off-Site perimeter soil samples collected beyond the Site boundary had 
COC concentrations below the applicable RSK criteria.  Stormwater samples collected in 
the south perimeter road ditch and from the man-made retention pond had slight 
exceedences of Kansas Surface Water Quality Standards (SWQS) (Agricultural Use) but 
no exceedences were reported in off-Site surface water samples.  Shallow groundwater 
collected from saturated horizons in the upper 7 to 8 feet bgs at three locations on the Site 
showed exceedences of drinking water standards, but the use of a direct push 
methodology through contaminated surface soil may have compromised the samples. 
 
Details of the Phase II analytical results were provided in Section 1.3 of the Final RSE 
Work Plan and summarized in the following sections. 
 
1.3.1 2005 Smelter Residue Sample Results 
 
Six samples of slag (SLAG-1 through SLAG-6) were collected in locations shown on 
Figure 3-2 in Appendix A as part of the 2005 FFSA for XRF analysis of lead, arsenic, 
cadmium, and zinc, with one sample (SLAG-1) also submitted for laboratory analysis to 
confirm the XRF results.  The FFSA results are provided in Tables 3-1 and 4-1 in 
Appendix A.  
 
Lead concentrations of the slag ranged from 589 to 12,000 milligram/kilogram (mg/kg), 
arsenic concentrations ranged from non-detect to 1,150 mg/kg, cadmium concentrations 
ranged from non-detect to 345 mg/kg and zinc concentrations ranged from 4,800 to 
57,400 mg/kg.  All four metals were found in one or more of the smelter residue samples 
at levels in excess of the residential RSK criteria, with lead and/or arsenic also exceeding 
the nonresidential RSK criteria. 
 
As part of the RSE field investigation, the lateral and vertical extent of slag and 
associated affected soil was completed by XRF screening and/or visual observation of 
smelter waste materials and the estimated volumes of affected material was calculated for 
use in the development of the removal alternatives. 
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1.3.2 2005 Soil Sample Results 
 
Surface soil sampling was performed using a systematic sampling grid, consisting of 36 
100-foot by 100-foot grid cells that were superimposed over the Site.  Biased subsurface 
soil sampling was conducted at eleven selected locations where the highest metal 
concentrations were found in surface samples, as shown on Figure 3-2 in Appendix A.  
Additional soil samples were collected outside of, and surrounding, the Site perimeter as 
illustrated in Figure 3-3 in Appendix A. 
 
All of the samples were analyzed with an XRF instrument, with fifteen of the samples 
also submitted for laboratory analysis to confirm the XRF measurements.  The results of 
the XRF analysis of the soil samples and the associated laboratory analytical results are 
presented in Appendix A, Table 3-1and 4-1, respectively. 
 
In the surface soil samples collected as part of the FFSA lead concentrations ranged from 
296 to 13,100 mg/kg, arsenic concentrations ranged from non-detect to 615 mg/kg), 
cadmium concentrations ranged from non-detect to 468 mg/kg, and zinc concentrations 
ranged from 1,190 to 93,400 mg/kg.  The concentration of one or more of the COCs were 
found in surface soil samples at levels in excess of residential RSK criteria, with lead and 
arsenic also found above nonresidential RSK criteria.  The concentration of lead and 
arsenic in the subsurface soil samples was in excess of residential and nonresidential 
RSK criteria in the majority of the samples, with levels decreasing with depth and 
typically dropping below RSK criteria at one to two feet below ground surface (bgs). 
Cadmium and zinc concentrations in the subsurface soil samples were generally above 
residential, but below nonresidential RSK criteria, with the concentration of these two 
metals typically dropping below RSK residential criteria at one to two feet bgs. 
 
Concentrations of COCs detected in off-Site perimeter soil samples were below RSK 
residential criteria in all but one location, PS-1, which was located adjacent to the Site’s 
northern boundary near the former railroad right-of-way.  This finding suggests that no 
significant migration to areas beyond the Site boundary has occurred in the nearly one 
century since smelting operations ceased. 
 
Mercury was measured as part of the Phase II FFSA with an XRF instrument in some 
shallow soil samples where lead concentrations were present above the nonresidential 
RSK criterion.  However, no level-of-confidence values (+/- value) were reported for this 
metal to ascertain the reliability of this data.  Because the XRF has a diminished accuracy 
for mercury due to the low screening threshold and matrix interferences with the primary 
COCs, the presence of mercury at levels in excess of RSK screening criterion was 
uncertain. 
 
The objective of the RSE field investigation was to further define the vertical and lateral 
extent of COCs in soil in excess of the applicable RSK criteria, to determine whether or 
not mercury was a COC at the Site, and to provide additional data for designing viable 
remediation options for the Site. 
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1.3.3 2005 Ditch Soils or Sediment, Stormwater or Surface Water Sample Results 
 
As part of the Phase II FFSA, on-Site ditch soil or “sediment”1 and water samples were 
collected from the south perimeter road ditch, and the man-made retention pond in the 
southwest corner of the Site.  This included two samples from the south perimeter ditch 
(SED-1 and SED-2), two samples of stormwater present in the ditch at the time of 
sampling (SW-1 and SW-2) and one sample of “sediment” (SED-3) and surface water 
(SW-3) from the man-made pond in the southwest corner of the Site.  In addition, two 
off-Site sediment samples (SED-4 and SED-5) and two off-Site water samples (SW-4 and 
SW-5) were collected from the large bermed pond located approximately 500 feet east of 
the Site.  The results of these samples were compared to two background sediment 
samples (BSED-1 and BSED-2) and two background surface water samples (BKG-SW-1 
and BKG-SW-2) collected by B&M from a creek 5.3 miles east of the Site.  The 
sampling locations are shown on Figure 3-3 and Figure 3-4 in Appendix A.  The Site 
ditch soil and “sediment” samples were collected from the upper 3 to 6 inches and 
analyzed by the XRF for total lead, cadmium, arsenic, and zinc, with 10 percent of the 
samples submitted for laboratory confirmation.  The water samples were submitted for 
laboratory analysis of total lead, arsenic, cadmium, and zinc.  The analytical results for 
these samples are presented in Tables 4-1 and 4-2 in Appendix A. 
 
The concentration of arsenic, cadmium and lead in the soil from the road ditches (SED-1 
and SED-2) were found to be below the nonresidential RSK criteria and only marginally 
above the residential RSK indicating that migration of metals via stormwater from the 
Site has not been significant.  Sample SED-3 (collected from the man-made retention 
pond) showed the highest XRF measurements of lead and arsenic found in the sediment 
samples collected at the Site, exceeding the nonresidential RSK criteria. However, in the 
corresponding laboratory sample results, the concentrations of all COCs were below the 
residential RSK criteria indicating the XRF results were biased high.  This is most likely 
due to the high moisture levels in the sediment samples which affect the accuracy of the 
XRF instrument.   
 
The laboratory results of the storm water or surface water samples collected during the 
2005 FFSA showed that the stormwater samples collected in the road ditch and the 
surface water sample collected from the man-made retention pond had slight exceedences 
of the cadmium RSK SSWQS for agricultural use (using the lower of the livestock or 
irrigation standards) with no other metal exceedences.  Based on the sample data, the 
stormwater samples collected in the south ditch or the water sample collected from the 
pond do not appear to be significantly impacted by the metal concentrations detected in 
Site soil.  There was no evidence of impacts from the Site to the adjacent off-Site pond. 
 

                                                 
1 Per KDHE BER Policy 45 (BER-ARS-45), sediments are defined as: any eroded material which lies  
below surface water the majority of the time where the surface water is capable or should be capable of 
providing for an aquatic biota habitat.  The ephemeral perimeter ditches are dry most of the time except 
during precipitation events and therefore do not meet the definition of sediments and are considered soil, 
even though they were referred to as sediments in the 2005FFSA report..  The man-made pond has no 
water during dry conditions as observed in 2012 and not likely to be capable of supporting viable aquatic 
biota communities.  Therefore, solid samples collected from this retention pond are referenced as “soil” to 
indicate the material does not appear to fully meet the KDHE policy definition of sediment.  
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The objective of the RSE investigation was to determine both the upgradient and 
downgradient concentrations of COCs in soils within the south perimeter road ditch that 
could potentially migrate further downstream to the ephemeral creek.  Additional 
“sediment” and stormwater or surface water samples would be collected as part of the 
RSE if Site features containing water were observed to verify previous findings that 
migration of metals from affected soils to surface water has not been significant.  
 
1.3.4 Groundwater  
 
Three groundwater samples were collected as part of the Phase II FFSA from temporary 
direct push boring locations GP-1 through GP-3 advanced to a depth of 7 to 8 feet bgs 
where weathered limestone bedrock was encountered.  The sample locations are shown 
on Figure 3-3 in Appendix A. The groundwater samples were field filtered and submitted 
for laboratory analysis of dissolved lead, arsenic, cadmium, and zinc and the analytical 
results are provided in Table 4-2 in Appendix A. 
 
The groundwater samples contained concentrations of cadmium , lead, and zinc at levels 
above the KDHE Tier 2 RSK potable water criteria. 
 
The investigations under the RSE included installation of three conventional monitoring 
wells to verify the 2005 FFSA results and to provide a more reliable measurement of the 
metal concentrations in the shallow groundwater at the Site.  The groundwater samples 
were analyzed for both total and dissolved metals to evaluate the presence and mobility 
of metals in shallow groundwater and total dissolved solids (TDS).  Groundwater with a 
TDS greater than 1,200 mg/L or exhibiting an inadequate well yield (<150 gallons/day) 
may be considered under KDHE BER Policy #BER-RS-45 to be unpotable.   
 
1.3 COMPONENTS OF THE RSE INVESTIGATION REPORT 
 
The RSE Report consists of the following components: 
 

Component Location 
Introduction and Background Section 1.0 
Preliminary Screening Goals Section 2.0 
2013 RSE Investigation Results Section 3.0 
Endangerment Assessment Section 4.0 
Alternative Description and Development Section 5.0 
Analysis of Alternatives Section 6.0 
Comparison of Alternatives Section 7.0 
Description of Proposed Remedy Section 8.0 
References Section 9.0 
B&M 2005 FFSA Results Appendix A 
Site Photographs Appendix B 
Field Documentation Appendix C 
Laboratory Analytical Reports Appendix D 
XRF Correlation for Lead Appendix E 
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2.0 CONTAMINANTS OF CONCERN AND PRELIMINARY   
SCREENING GOALS 
 
In accordance with the RSE Work Plan, the preliminary screening levels for determining 
the nature and extent of contamination in the RSE investigation area are based on the 
Type 2 RSK criteria as outlined in the most recent KDHE-approved RSK Manual.  All 
media were sampled for the COCs identified in previous investigations (lead, arsenic, 
cadmium, and zinc) and initially screened with both residential and nonresidential RSK 
criteria, though current land use is, and presumed to remain, non-residential, based on 
preliminary discussions between the current landowner. Any remedial action alternative 
considered for the Site will include the necessary environmental use controls to ensure 
that land use on the Site remains nonresidential.  
 
Smelter residue and soil samples, ephemeral drainage swale soil samples, samples 
collected beneath area overlain with standing stormwater and the perimeter road ditch 
samples were compared to the most recent approved Type 2 residential and 
nonresidential RSK criteria for screening purposes.  In addition, samples collected from 
the bermed man-made shallow retention pond were also compared to the Type 2 RSK 
criteria since this feature is periodically dry and not likely to meet the definition of 
sediment as defined in the KDHE BER Sediment Policy (BER Policy#: BER-ARS-045) 
(See footnote 1).  The preliminary screening goals for the soil pathway are summarized 
below: 
 
Table A:  Preliminary RSK Soil Screening Criteria: 
Constituent of  
Concern 

RSK Nonresidential 
Standards 
(mg/kg) 

RSK Residential 
Standards 
(mg/Kg) 

Lead 1000 400 
Arsenic  63.2 18.9 
Cadmium 1000 39 
Zinc 613,000 23,500 
 
Groundwater samples were compared to the  Type 2 RSK criteria for both residential and 
nonresidential land use.  These criteria are considered to be conservative since the criteria 
are based on the assumption that the aquifer is potable which does not agree with regional 
geologic information or as-found shallow groundwater well yield.  The preliminary 
screening goals for the groundwater pathway are summarized below:  
 
Table B:  Preliminary 
RSK Groundwater 
Screening 
Criteria:Constituent of  
Concern 

RSK Nonresidential GW 
Criteria 
(mg/L) 

RSK Residential 
GW Criteria 
(mg/L) 

Lead 0.015 0.015 
Cadmium 0.005 0.005 
Arsenic 0.01 0.01 
Zinc 30.5 4.67 
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The Kansas Water Quality Standards are not considered to apply to the Site since the 
ephemeral locations where water samples were collected do not meet the definition of  
“waters of the State.”   However, for comparison purposes only, stormwater or surface 
water samples collected from the ephemeral interior drainage channels and the bermed 
man-made retention pond were compared to the following Kansas Water Quality 
Standards for Agriculture Use for Livestock and Irrigation.  These standards were 
selected as the more reflective of Site conditions since the locations where the samples 
were collected do not support a viable aquatic habitat and are not a source of drinking 
water.   
 
Table C:  Preliminary Screening Kansas Water Quality Standards (Stormwater/Surface 
Water): 

Constituent of  
Concern 

Kansas Water Quality Standards 
(mg/L) 

Lead 0.1 
Cadmium 0.01 
Arsenic 0.1 
Zinc 2.0 
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 3.0 2013 RSE FIELD INVESTIGATION 
 
The RSE field investigation was conducted in accordance with the approved Final RSE 
Work Plan between April 15 and April 21, 2013.  The weather conditions were extremely 
wet, with heavy precipitation resulting in ponding of stormwater in low depressed areas 
throughout the west, north, and east sides of the Site limiting access to some areas, 
including the off-site area north of the Site.  Photographs documenting the field 
investigation activities, and as-found Site conditions are included in Appendix B. 
 
The objective of the 2013 RSE field investigation was to: 
 

• Determine the extent of contamination for all COCs at the Site and evaluate the 
threat to human health and the environment;  

• Assess the migration, if any, and the chemical/physical properties of the COCs; 
and 

• Collect the data necessary to design and evaluate potentially appropriate 
remedial alternatives. 

 
The April 2013 field activities consisted of the following: 
 

• Surveying and establishing of a coordinate grid system (CGS) for sample 
documentation,  

• Measuring the concentration of COCs in Site surface and subsurface soil using 
XRF analysis with laboratory confirmation analysis on 10 percent of the samples, 

• Collecting surface soil samples in four locations for laboratory analyses of total 
mercury, 

• Sampling of soil beneath stormwater or surface water and sampling of overlying 
stormwater or surface water, as observed on Site,  

• Sampling of road ditch soils at upgradient and downgradient locations in the south 
perimeter road ditch,  

• Collecting two samples of smelter residues that exhibited the highest XRF total 
lead sample readings, for laboratory analysis of Toxic Characteristic Leaching 
Procedure (TCLP) for lead, cadmium, arsenic and zinc; and 

• Installation of three conventional monitoring wells to the first water-bearing 
horizon, and collection of a  groundwater sample from each well. 

 
The investigation was conducted in general accordance with the safety, sampling and 
quality control protocol outlined in the Health and Safety Plan (HASP), Sampling and 
Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP).  Some modifications 
were made to the Work Plan concerning the assessment of the vertical and lateral extent 
of COCs, based on field conditions encountered which limited access to some areas, 
including off-Site areas north of the Site.  Where sampling access was limited, visual 
observation with in-situ XRF screening was used to verify the off-Site extent of smelter 
residues for purposes of completing off-Site extent of contamination. 
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In accordance with K.A.R. 28-71-6 (d), ENTACT provided the KDHE Project Manager 
advanced notice of field activities on April 2, 2013 prior to the initiation of fieldwork in 
order to allow the KDHE the opportunity to be on Site during the sampling activities.  
The KDHE Project Manager was on Site on April 16, 2013 to observe surface and 
subsurface sampling activities, and on April 18, 2013 to obtain split surface samples 
collected for total mercury analyses. 
 
3.1 SAMPLE COLLECTION AND IDENTIFICATION SYSTEM 
 
As part of the RSE, 108 surface and 156 subsurface smelter residue and soil samples 
were collected for XRF field screening.  Ten percent (27 samples) of the XRF samples 
were submitted to the approved laboratory, Environmental Science Corp., of Mt. Juliet, 
Tennessee (ESC), for laboratory analysis of total arsenic, lead, cadmium, and zinc to 
confirm the accuracy of the XRF results.  The RSE sample locations are illustrated in 
Figure 2. 
 
Two road ditch soil samples (RD-001 and RD-002) were collected from the upgradient 
and downgradient ends of the south perimeter road ditch bordering the Site for laboratory 
analysis of total lead, arsenic, cadmium, and zinc. 
 
Three “soil” samples (originally labeled Sed-001 through Sed-003 but revised as Soil-001 
thru Soil-003 to better describe the medium) collected from areas that included an 
ephemeral interior drainage swale, a low area of standing stormwater, and a man-made 
retention pond.  These samples were  submitted to the laboratory for analysis of lead, 
arsenic, cadmium and zinc.  These samples were originally labeled as sediment samples 
because they were collected beneath stormwater or surface water but do not meet the 
definition of sediment in KDHE-BER Sediment Policy #BER-ARS-45 (See footnote 1). 
 
Three stormwater or surface water samples (SW-001 through SW-003) that were co-
located with SOIL -001 through SOIl-003, and three groundwater samples (MW-01 
through MW-03) were collected and submitted for laboratory analysis of total and 
dissolved lead, arsenic, cadmium, and zinc; and total dissolved solids (TDS).  
 
Two samples of smelter residues (W-001 and W-002) were collected for laboratory 
analyses of TCLP lead, arsenic, cadmium, and zinc from the samples exhibiting the 
highest XRF total lead concentrations for purposes of evaluating an off-Site disposal 
remedial option.   
 
The identification numbers used for the samples is as follows: 
 
Table D:  Sample Identification Nomenclature: 

Sample Types Identification System 

Shallow Soil Samples:  

SS - Grid Number- Grid Quadrant SS-B1-NW 

Subsurface Soil Samples:  
Soil Samples: 
SB - Grid Number- Grid Quadrant- (Sample interval)  SB-B1-NE (2) 
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Groundwater Samples:  

Well ID MW-1 

Stormwater or Surface Water Samples:  

SW-sample collection number (i.e 001, 002 etc) SW-002 
Samples Collected Beneath Stormwater or Surface 
Water  

Soil-sample collection number  Soil-001 

Quality Control Samples:  

Field Duplicate Samples  FD-001 
 
3.2 FIELD INVESTIGATION GRID SYSTEM AND SAMPLING 
METHODOLOGY 
 
3.2.1 Establishment of Sample Survey Grid 
 
A coordinate grid system (CGS) was re-established over the Site area as initially used in 
the 2005 Phase II FFSA, as illustrated in Figure 2. The CGS provided a system for 
tracking sampling activities in the field and employed square grids of 100 feet by 100 feet 
over the area where additional sampling was proposed to complete delineation of COCs 
on Site and to estimate volumes of impacted materials for use in evaluating the remedial 
alternatives.   
 
Nomenclature used during the RSE for grid identification labeled grids from west to east 
as ‘1 through 11’, and from north to south as ‘A through G’. Grids A6 and A7 were 
located north of the former MKT railroad right-of-way, but within the Site boundary.  
Each grid was divided into four quadrants and samples collected were referenced 
according to their respective compass orientation: NW, NE, SW, and SE. 
 
3.2.2 Smelter Residue and Soil Sampling 
 
Based on the comprehensive sampling that has already been conducted at the Site as part 
of the 2005 FFSA, the RSE sampling activities were designed to complete delineation of 
the lateral and vertical extent of COCs and to verify previous findings.  The combined 
sample locations for both the 2005 FFSA Phase II and the 2013 RSE are illustrated in 
Figure 3.  
 
Smelter residue and soil sampling was conducted during the RSE in each of the 36 grids 
shown on Figure 4.  Surface samples (0-6 inches) were collected from a minimum of two 
and a maximum of three grid quadrants, and one subsurface sample was advanced in the 
remaining grid quadrant for vertical profiling.  The sample locations were selected so that 
no two subsurface samples were ever collected from adjacent grid quadrants to achieve 
more representative samples of the vertical profile.  The smelter residue and soil samples 
were collected for XRF analysis of lead, arsenic, cadmium, and zinc in accordance with 
EPA Method 6200.  Because the XRF has a limited accuracy at the lower concentration 
range associated with the RSK criteria for arsenic and cadmium, lead and zinc 
measurements were used to guide the vertical extent of soil sampling.  The complete 
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XRF results were recorded in an XRF Sample Logbook which is provided  in Appendix 
C-1.  
  
Surface Samples 
  
Surface samples were collected using a stainless steel trowel or disposable scoop and 
placed into a clean Ziploc bag, and homogenized prior to analysis with the XRF in 
accordance with Section 4.2.1 of the Final RSE Work Plan. 
 
In addition, as requested by the KDHE, four surface soil grab samples were collected in 
four previous FFSA sample locations (SS-3, SS-13, HS-3 and HS-7) where the highest 
mercury detections were observed with the XRF during the FFSA.  The samples were 
collected for laboratory analysis of mercury to determine whether or not concentrations 
of mercury exceeded the RSK residential or nonresidential criteria at the Site.  Spilt soil 
samples were collected by KDHE at these four locations. 
 
Subsurface Samples 
 
Subsurface soil borings were advanced to depths ranging from 4 to 8 feet bgs with a 
Model 6620 track mounted Geoprobe unit.  The samples were continuously collected 
using a 4-foot long, 2-inch diameter MacroCoreTM, equipped with disposable plastic 
liners.  Upon opening the liner, the soil was visually classified using the Unified Soil 
Classification System (USCS) by the field geologist and recorded in a field book.  Soil 
samples collected at each one-foot interval were transferred to a clean Ziploc bag and 
homogenized prior to XRF analysis.  XRF measurements were conducted at each bagged 
one-foot interval until levels of lead and zinc dropped below RSK screening criteria.  All 
remaining soil was spread on ground surface at the boring locations.  Boring logs are 
presented in Appendix C-2. 
 
In accordance with the QAPP, ten percent of the soil samples analyzed by the XRF were 
submitted to the Kansas-licensed National Environmental Laboratory Accredited 
Program (NELAP) laboratory, ESC, as a routine QC check on the accuracy of the XRF 
instrument.  Due to extremely wet conditions that made it difficult to maintain an 
environment dry enough to ensure optimum accuracy of the XRF instrument, an 
enclosed, dry, environment was established for the XRF analyses to ensure greater 
consistency in sample moisture content and readings.  Laboratory samples were collected 
from every tenth field sample to maintain a random sampling population while achieving 
unbiased results to preserve the intent of the QC check.  The statistical approach provided 
representative data sets from high, medium, and low concentration ranged groups in 
accordance with the QAPP..  
 
3.2.3 Road Ditch Sampling 
 
Two road ditch soil samples were collected from southern perimeter road ditch with one 
sample (RD-001) collected from the upgradient end of the road ditch at Grid I5 and one  
sample (RD-002) collected from the east end of the ditch (downgradient) where 
stormwater drains from the Site.  The locations where the road ditch samples were 
collected are shown in Figure 5. 
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The road ditch soil samples were collected as grab samples using a stainless steel trowel, 
following the procedures outlined in the SAP Section 4.2.2 and Section 4.2.3 of the RSE 
Work Plan using the sample identification system described in Section 3.1.  Samples 
were collected, packaged and submitted to the approved laboratory for analysis of lead, 
arsenic, cadmium, and zinc in accordance with the SAP and QAPP 
 
3.2.4 Soil and Stormwater or Surface Water Sampling 
 
Because the RSE field investigation was conducted during a period of abundant rainfall, 
all the low areas at the Site were covered with standing water.  An evaluation was made 
of the low areas containing standing water to determine which might be temporary and 
isolated, such as those depressions caused by vehicular traffic or heavy equipment, from 
those areas of stormwater channeling or ponding such as the southeast corner of the Site 
where a partially dammed drainage pipe at the access road and CR2800 prevents the 
rapid drainage of water off Site.  A man-made pond in the southwest corner of the Site 
was observed and sampled in accordance with the Work Plan.  It was determined that 
surface water and soil samples would be collected from locations where stormwater had 
flowed over a sufficient area such that it might displace smelter debris and retort, or from 
areas that would retain water for an extended period of time. 
 
Three stormwater/surface water and three soil samples were collected from the bermed 
man-made pond in grid G2 (Soil-2/SW-002), the ephemeral scoured drainage channel on 
the east side of the Site leading to the south perimeter road ditch in Grid C11 (Soil-3/SW-
003) and a low area of standing stormwater in the southeast corner of the property where 
water collects after flowing from the northeast corner of the property in Grid H11 (Soil-
001/SW-001).  Figure 5 illustrates the locations where these samples were collected. 
 
The soil and surface water samples were collected as grab samples using a stainless steel 
trowel and a clean plastic container, respectively, following the procedures outlined in the 
SAP Section 4.2.4.  Soil samples were collected, packaged and submitted to for 
laboratory analysis of lead, arsenic, cadmium, and zinc.  Stormwater/surface water 
samples were submitted for laboratory analyses of total and dissolved lead, arsenic, 
cadmium, and zinc.   
 
Soil samples were also field tested for pH using pH strips.  The pH strip was held within 
the collected soil sample for approximately 45 seconds and pH determination was made 
by comparing colors found on the strip to those on the strip container. 
 
3.2.5 Monitoring Well Installation and Development 
 
Three monitor wells (MW-1 through MW-3) were installed on Site in Grids A6, G1, and 
H9, respectively, where in-situ groundwater sampling was conducted during the 2005 
FFSA.  The wells were installed to determine the concentration of lead, arsenic, 
cadmium, and zinc in the shallow groundwater beneath the Site, evaluate whether or not 
the metals are associated with attenuation to suspended fines or present in the dissolved 
phase and capable of migrating in the subsurface, and to ascertain the groundwater flow 
direction.  The location of the monitoring wells is illustrated in Figure 6. 
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Monitor wells MW-1, MW-2, and MW-3 were installed to the top of limestone at a depth 
of  9-feet, 10-feet, and 4.7-feet below ground surface, respectively.  Groundwater was not 
encountered in monitor wells MW-2 and MW-3 borings during well installation.  
Groundwater was encountered at 5 feet bgs in monitor well MW-1. 
 
Monitor wells MW-1 and MW-2 were constructed with 5 feet, 2-inch diameter, 0.010-
inch slot monitor well screen, and to approximately 2-feet above ground surface with 2-
inch diameter, screw fit, schedule 40 polyvinyl chloride (PVC) riser.  Monitor well MW-
3 was constructed with one foot of 2-inch diameter, 0.010-inch slot monitor well screen, 
and to approximately 2 feet above ground surface with screw fit, schedule 40 PVC riser.  
Minimal screen length was used for this well so that an adequate bentonite seal could be 
installed in the well.  The water table would also be situated on top of the limestone and 
intercepted by the monitor well screen.  
  
The wells were completed by placing a 12-20 mixture of fine to medium-grained uniform 
sand, as a filter pack, in the annular space from the base of the screen to a height of one 
foot above the top of the screen.  The sand was overlain with granular bentonite chips to 
within one foot of the surface to effectively seal off the well screen from any surface 
runoff.  The details of well construction were documented on the well construction forms 
provided in Appendix C-3. 
 
The wells were completed above ground surface with a protective steel casing with 
hinged locking cap.  A concrete pad was constructed around the protective casing and 
sloped away from the well.  The top of the PVC casing was surveyed to within 0.01 foot 
using the National Geodetic Vertical Datum (NGVD) of 1929. The well elevations are 
presented in Table 1 
 
The monitor wells were developed by pumping and surging.  After an interval of 24 to 48 
hours to allow for recharging, adequate groundwater was present in monitor well MW-1 
to remove approximately 40 gallons of water and the developed groundwater was clear 
and free of sediment.  Monitor wells MW-2 and MW-3 were pumped dry following the 
removal of approximately 3 to 5 gallons of groundwater.  Groundwater was completely 
evacuated from these wells and allowed to recharge and then pumped dry again for a 
period of approximately 45 minutes.  Though most of the residual sediment was removed 
from the well bores during this process, not all sediment could be effectively removed 
due to the slow recharge and limited yield of the wells. 
 
3.2.6 Groundwater Sampling 
 
Groundwater samples were collected from the three newly installed monitoring wells 
using low flow sampling methodology in accordance with the U.S. EPA Ground Water 
Issue Paper entitled Low-Flow (Minimal Drawdown) Ground-Water Sampling 
Procedures, EPA/540/S-95/504 (April 1996).  The methodology is outlined in the SAP, 
Section 4.3 of the RSE Work Plan. 
 
Prior to sample collection, the static water levels and depth to bottom were measured 
using an electronic weighted water level tape and recorded on the field forms.  During 
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purging, pH, conductivity, temperature, dissolved oxygen (DO), and oxygen-reduction 
potential (ORP) measurements were collected.  Purging continued until the parameters of 
pH, conductivity and temperature were stabilized to indicate formation water in monitor 
well MW-1.  Groundwater levels dropped rapidly in monitor wells MW-2 and MW-3 due 
to poor recharge, and groundwater samples had to be collected prior to the stabilization of 
all the parameters.  All measurements were recorded on the groundwater sampling form 
provided in Appendix C-4. 
 
The groundwater samples were collected in accordance with the SAP and QAPP and 
analyzed for total and dissolved lead, arsenic, cadmium, and zinc and total dissolved 
solids (TDS).   
 
3.2.7 Smelter Waste 
  
Two smelter waste samples were collected for TCLP testing to characterize the waste for 
use in evaluating remedial options.  The samples were collected from smelter wastes with 
the highest lead concentration, at grid locations B2-NE and B8-NW, as determined by 
previous XRF measurements.  The samples were collected as grab samples from the 
upper 6 inches of smelter residues and submitted for laboratory analysis of TCLP lead, 
arsenic, cadmium, 
\ and zinc. 
 
3.2.8 Surveying 
 
Surveying was conducted by a Kansas-licensed land surveyor, Cornerstone Regional 
Surveying LLC of Independence, Kansas, to construct the sampling grid using the Kansas 
State Plane prior to initiating sampling activities and to survey monitoring well locations 
once installed for determination of groundwater elevations.  Global positioning system 
(GPS) benchmarks in the immediate vicinity of the Site were used to tie Site survey data 
to the established regional coordinate system. 
 
A hand-held Trimble GeoExplorer Model GeoXH Global Positioning System (GPS) unit 
was used to identify all surface sample, subsurface sample, ditch sample, and surface 
water/soil sample locations during field investigation  
 
3.2.9 Trenching 
 
A track hoe excavator was used to dig seven shallow trenches in the south-central area of 
the Site where a large quantity of smelter residue was deposited on the ground surface.  
The trenches were installed in this area to determine depth of, and potential burial of 
observed smelter residue in the interior of the Site.  The locations of the exploration 
trenches are shown in Figure 4. 
 
Soil was removed from each of the approximately 25-foot long trenches in 0.5-foot lifts 
and visually inspected for signs of slag and smelter retort.  A non-impacted brown to light 
brown clay was encountered in each trench from 1 to 1.5 foot below ground surface.  
Photographs were taken at each trench location and then the excavated soil was ‘pushed’ 
back into the holes.  
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3.3 RSE FIELD INVESTIGATION RESULTS 
 
3.3.1 Site-specific Topography, Geology, Hydrogeology and Drainage 
 
Geology 
 
The site-specific geology was determined by the installation of the thirty-seven soil 
borings and three monitoring well borings to depths ranging from 4 feet to 10 feet bgs.  
The locations of these borings are shown in Figures 6 and 8.  The boring lithology 
generally indicated that the Site was generally overlain by 0.5-feet to 1.5-feet of smelter 
debris with the exception of the Fill Area.  Within the Fill Area, located in north-central 
portion of the property, smelter residues were observed at depths ranging from 1 foot to 8 
feet bgs.   
 
The undisturbed soil profile beneath the smelter debris generally consists of between 0.5-
feet to 3.5-feet of dark brown, plastic, organic clay grading into reddish brown to brown 
plastic clay.  The reddish brown to brown clay graded to 0.5 to 3 feet of dark grayish 
brown clay.  Below the dark grayish brown clay was 1 to 3 feet of yellowish brown silty 
or sandy clay. 
 
Limestone was encountered as shallow as 4.6 feet in the southeast portion of the Site, at 
the monitor well MW-3 boring location, and at a maximum depth of 10 feet in the 
western portion of the Site, at monitor well MW-2.  The weathered limestone bedrock 
interface consisted of a white to tan weathered limestone.   
 
Hydrogeology 
 
Groundwater conditions beneath the Site were verified during the RSE by the installation 
of three conventional monitoring wells at three locations shown in Figure 6.  The wells 
were advanced to depth of 4.7 to 9 feet to the weathered bedrock interface.  At the time of 
sampling, monitor wells MW-1, MW-2 and MW-3 contained 8.05 feet, 1.88 feet, and 
3.55 feet of water, respectively.   
 
Groundwater was not encountered during the installation of monitor wells MW-2 and 
MW-3, but required twenty-four to forty-eight hours following the well installation and 
development before producing sufficient water to allow for sampling.  During sample 
collection MW-2 and MW-3 were purged dry with a low-flow peristaltic pump (pumping 
at a flow rate of 150 millimeters/minute (ml/min) or 57 gallons/day (gpd)) and required 
additional time for groundwater recharge to complete sample collection in two 500-
milliliter bottles. 
 
According to BER Policy number BER-RS-45:  Considerations for Groundwater Use and 
Applying RSK Standards to Contaminated Groundwater, “In the event that any 
groundwater-bearing unit is not capable of producing water at a rate greater than 150 
gallons per day to a well with a four inch diameter casing or a relative equivalent 
sustainable rate in gallons per day from a well with a smaller or larger diameter casing, 
the BER may determine the groundwater is non-potable due to inadequate yield.” This 
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verifies regional literature which indicates that the shallow groundwater generally is not a 
viable potable water source due to limited yield with only one of the three Site wells 
(MW-1) producing an adequate supply of groundwater to allow for sampling without 
being pumped dry.   
 
Groundwater elevations as surveyed from the NGVD of 1988, ranged from 1030.58 feet 
to 1038.64 feet elevation.  The groundwater gradient across the Site was from northwest 
to southeast and follows the general topography of the Site and verifies previous findings. 
 
Site Drainage 
 
The RSE Investigation was conducted during a period of heavy precipitation, and visual 
observations were made of stormwater flow patterns across and from the Site.  The 
stormwater run-off was observed to be controlled by topography, drainage swales, and 
road ditches.   
 
The drainage swales, as shown in Figure 2, are located on the east side of the Site and 
consist of three small swales that converge into one larger swale that directs stormwater 
run-off from the eastern portion of the Site to the south.  The swales terminate 
approximately 300 feet from the Site’s southern boundary, discharging the stormwater to 
a low-lying area in the southeast corner of the Site, where stormwater accumulates during 
heavy precipitation events before draining to the south perimeter ditch.  From here, the 
stormwater flows through a 4-foot diameter pipe culvert located at the intersection of CR 
2800 and the Site’s south access road.  This culvert was observed to be partially 
obstructed with limbs and debris at the time of the RSE field investigation. 
 
Stormwater from the remaining portions of the Site discharge to the south perimeter road 
ditch, with stormwater flowing in an easterly direction prior to exiting the Site via the 
culvert mentioned above. 
 
Some stormwater run-off from the easternmost portion of the Site discharges to the east 
perimeter road ditch which also receives run-off from CR 2800 before also discharging 
through the pipe culvert under CR 2800.   
 
3.3.2 Soil XRF and Analytical Results and Extent of Contamination  
 
As determined in previous investigations and verified as part of the RSE, the COCs at the 
Site are lead, arsenic, cadmium, and zinc with lead and arsenic being the primary COCs 
in terms of occurrence, magnitude of concentration and distribution.  Lead and arsenic 
were found in smelter residues and soils above both residential and nonresidential RSK 
screening criteria, with cadmium and zinc occurring at lesser frequencies with 
concentrations typically above residential RSK criteria but below nonresidential RSK 
criteria.  Arsenic, cadmium, and/or zinc, when present above the applicable RSK criteria, 
are typically co-located with lead, and any action that addresses lead will also adequately 
address the other COCs.   
 
3.3.2.1 Analytical Results  
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A total of 213 samples were collected as part of the RSE at the proposed Site locations 
and analyzed by the XRF instrument for lead, arsenic, cadmium, and zinc.  Twenty-seven 
smelter residue and soil samples analyzed by the XRF were also analyzed by the off-Site 
laboratory.  The XRF results with corresponding laboratory data are presented in Table 2, 
and the laboratory results for soil samples are summarized in Table 3.  The complete 
laboratory data packages are provided in Appendix D.  The sample locations are 
illustrated in Figure 2. 
 
In surface soil samples, the XRF results show lead concentrations ranging from non-
detect to 32,600 mg/kg, with the concentration of the COCs exceeding the residential 
and/or nonresidential lead criteria of 400 mg/kg and 1,000 mg/kg, respectively in most 
samples. In subsurface samples, the concentration of lead ranged from non-detect to 
23,400 mg/kg.  Arsenic concentrations in surface samples ranged from non-detect to 993 
mg/kg, exceeding the residential and/or nonresidential RSK criteria of 11.3 mg/kg and 38 
mg/kg, respectively in most samples. In subsurface samples the arsenic concentration 
ranged from non-detect to 4,708 mg/kg. The XRF results along with the associated 
laboratory results show that the lead and arsenic concentrations generally exceed the RSK 
nonresidential criteria in smelter residues and the upper 1 to 2 feet of underlying soil 
across much of the Site where the smelter residue is present.    
 
Cadmium and zinc were found in fewer samples at concentrations above the RSK 
residential criteria and concentrations of these two metals were typically below 
nonresidential RSK criteria.  The cadmium concentrations ranged from non-detect to 843 
mg/kg, with 46 samples having a concentration above the RSK residential criterion of 39 
mg/kg. Only one sample had a concentration (1,083 mg/kg) which exceeded the 
nonresidential criterion of 1,000 mg/kg.  Zinc concentrations ranged from 57 mg/kg to 
91,533 mg/kg with 29 samples exceeding the residential criterion of 23,500 mg/kg.  The 
concentration of zinc was below the nonresidential criterion of 613,000 mg/kg in all 
samples. 
 
A correlation study using a linear regression, was conducted for the XRF and associated 
laboratory data for lead and arsenic.  According to EPA Method 6200, a coefficient of 
correlation of 0.9> r2 >0.7 can be considered quantitative screening level data, or 
consistent with OA2 level data established in EPA’s Quality Assurance/Quality Control 
Guidance for Removal Activities, EPA 540/G-90/004 of April, 1990,  If the correlation 
coefficient was less than 0.7, the data was characterized as qualitative screening-level 
data. The overall coefficient of correlation for lead and arsenic were r2 = 0.853021755 
and  r2 = 0.808207835, respectively indicating that this data could be considered high 
quality.  The coefficient of correlation for cadmium and zinc was calculated as, 0.06569, 
and 0.397054746, but the high number of non-detects in these samples results are 
expected to have affected the outcome. The XRF measurements with the laboratory 
analytical results is presented in Appendix E.   
The correlation study results show that the data correlated well for lead and arsenic in the 
majority of the samples, with the values typically within the same order of magnitude.  
Lead and arsenic were the primary COCs for the Site in terms of number of exceedences 
and frequency of occurrence, as shown in Table 2, with cadmium and zinc exceedences 
occurring far less frequently and, when present, typically co-located with soil containing 
lead and/or arsenic exceedences.   
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Four surface soil samples were collected from locations previously exhibiting high 
mercury concentrations.  These confirmation samples, presented in Table 4, indicated that 
concentrations of total mercury ranged from 0.08 mg/kg to 1.7 mg/kg, below the RSK 
criteria of 2 mg/kg (residential) and 20 mg/kg (non-residential).  This sampling confirms 
that mercury is not a COC at the Site.  
 
3.3.2.2 Extent of Contamination 
 
Soil sampling was conducted to complete the vertical and lateral delineation of lead, 
arsenic, cadmium, and zinc in smelter residues and soils at the Site.  The lateral extent of 
lead exceedences of residential and nonresidential RSK criteria, which include co-located 
exceedences of the remaining COCs, has been defined to be within Site boundaries on the 
east and south sides of the Site as shown in Figure 7  
 
While the lateral extent of residential and nonresidential exceedences was found to be 
limited to within the Site boundaries along the east, south and northeastern boundaries, as 
shown in Figure 7, visible smelter residues were observed and measured in two areas 
bordering the west and northwestern Site boundaries.  The lateral extent of COCs was 
determined by measuring the extent of visible smelter debris and XRF field screening.   
The vertical extent of the residential and nonresidential exceedences has been defined in 
soil borings to at a depth of 2 to 3 feet across much of the Site with the exception of the 
Fill Area, as shown in Figure 2.  In the Fill Area, where smelter residue has been buried, 
the vertical extent of RSK residential and nonresidential exceedences extends to depths of 
1 to 7 feet as demonstrated by test borings installed during the RSE investigation to 
define the limits of the Fill Area.  The vertical extent of smelter debris in the two 
localized off-Site areas to the west and northwest could not be verified due to the 
saturated fields and excessive ponding which limited access to these areas.  Therefore the 
depth of smelter debris and affected soil has been estimated conservatively to be 4 feet, 
based on as-found vertical extent of contamination in the adjacent Site grids as shown in 
Figure 8. 
 
The estimated lateral and vertical off-Site extent of contamination on the west and 
northwestern Site boundaries will be verified during pre-construction sampling or prior to 
the RAD/RA process.  If one or more of the companies decide(s) to conduct the pre-
construction sampling activities prior to the RAD/RA process, a workplan will be 
submitted to KDHE for its review and approval, and the companies will obtain 
permission from the adjacent off-Site property owner, to verify the estimated extent of 
contamination shown in Figure 7 of the RSE Report.  
 
 
3.3.3 Smelter Waste XRF and Analytical Results  
 
Two surface soil samples were collected from the areas that exhibited the highest XRF 
field sample concentration for TCLP analysis.  These locations included sample SS-B2-
NE and SB-B8-NW(1) where total lead concentrations were measured at 26,533 mg/kg 
and 12,500 mg/kg, respectively.  The results showed that TCLP lead at SS-B2-NE and 
SB-B8-NW(1) exceeded the toxicity characteristic concentrations of 5 mg/l with 
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concentrations of 57 mg/l and 33 mg/l, respectively.  The toxicity characteristic 
concentration for cadmium of 1.0 mg/l was also exceeded in sample SS-B2-NE.with a 
concentration of 1.4 mg/l (see Table 5). 
 
Although the smelter residues and affected soils meet the definition of solid waste under 
RCRA, they are specifically exempt from regulation as hazardous wastes under 40 CFR 
264.4(b)(7) that states “solid wastes from the extraction, beneficiation, and processing of 
ores and minerals” are solid wastes not hazardous wastes.  This is often referred to as the 
“Beville Exclusion”.  Slag from primary zinc processing is specifically listed as an 
exempt waste.  Under the Beville Exclusion, these slag and materials impacted by slag 
are excluded from RCRA or state requirements related to managing, treating, and 
transporting hazardous waste.  However, under an off-Site disposal remedial alternative, 
the accepting nonhazardous landfill may require treatment prior to accepting the material 
to meet the landfill’s permit requirements. 
 
3.3.4 Perimeter Road Ditch Analytical Results and Extent of Contamination 
 
3.3.4.1 Analytical Results 
 
Two surface samples were collected from the southern perimeter ditch located 
immediately north of the former Missouri Pacific Railroad right-of-way as shown in 
Figure 5 and were submitted for laboratory analysis of total arsenic, lead, cadmium, and 
zinc.  The analytical results of these road ditch samples are presented in Table 6.  Sample 
RD-001, collected at the most upgradient end of this ditch, showed lead at 260 mg/kg, 
arsenic at 9.2 mg/kg, cadmium at 2.9 mg/kg and zinc at 830 mg/kg, all below the RSK 
residential criteria.  Sample RD-002, collected at the most downgradient end of the ditch 
showed lead at 140 mg/kg, arsenic at 2.4 mg/kg, cadmium at 6.7 mg/kg and zinc at 750 
mg/kg, all below the RSK residential criteria.   
 
3.3.4.2 Extent of Contamination 
 
The samples collected during the RSE investigation at the upgradient and downgradient 
ends of the road ditch from the upper 0- to 6-inch interval, support previous findings that 
no significant migration of metals from Site smelter residue and soils to the ditch has  
occurred.   
   
3.3.5 Ephemeral Swales, Low-lying Ponded Area and Man-made Retention Pond 
Soil and Water Analytical Results 
 
The analytical result of the soil samples collected as part of the RSE is presented in Table 
6 and shown in Figure 5.  The results show that soil concentrations of arsenic, lead, 
cadmium, and zinc were below the non-residential RSK limit of 38 mg/kg, 1000 mg/kg, 
965 mg/kg, and 613,000 mg/kg respectively, in sample Soil-002 (collected from the man-
made retention pond in the southwest corner of the Site) and Soil-003 (collected from an 
interior drainage channel).  Soil-001, collected from the low area of standing water in the 
southeast corner of the Site, showed a lead concentration of 1,100 mg/kg.  This is likely 
to be associated with surficial smelter debris at the base of the standing water.   
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The analytical result of the stormwater or surface water samples collected as part of the 
RSE is presented in Table 7. Evaluation of the total and dissolved concentrations of 
arsenic, lead, cadmium, and zinc in the three water samples SW-001 through SW-003 
indicated that both sets of concentrations were generally equivalent, therefore particulate 
matter influence was not a factor in this sampling event.  The stormwater analytical data 
indicated that concentrations of dissolved cadmium at 0.028 mg/l and 0.021 mg/l in 
samples collected from SW-001 and SW-003, respectively, slightly exceeded the Kansas 
Surface Water Quality Standard for Agricultural Use of 0.01 mg/l.  Storm water sample 
SW-001 was collected from the area of low standing water in the southeast corner of the 
Site, and stormwater sample SW-003 was collected in an ephemeral channel on the east 
side of the Site.  The concentration of cadmium in surface water sample SW-002 
collected from the man-made retention pond in the southwest corner of the Site was less 
than 0.01 mg/l criterion.  Concentrations of dissolved zinc at 2.8 mg/l in stormwater 
sample SW-003 slightly exceeded the Kansas SWQS of 2 mg/l.  Concentrations of zinc 
in stormwater or surface water did not exceed the Kansas SWQS in samples SW-001 and 
SW-002.  There were no exceedences of lead in any of the water samples collected from 
samples SW-001 through SW-003.  
 
No exceedences of the Kansas SWQSs were found in the man-made retention pond.  The 
results verify previous findings that migration of COCs to Site stormwater and surface 
water has not been significant with exceedences limited to concentrations of cadmium 
and zinc just above the conservative Kansas SWQSs only found in stormwater samples 
collected from the ephemeral swales and the area of standing stormwater in the southeast 
corner of the Site.  
 
3.3.6 Groundwater Analytical Results and Extent of Contamination 
 
Groundwater samples collected from monitoring wells MW-1 through MW-3 were 
analyzed for concentrations of total and dissolved arsenic, cadmium, lead, zinc, and total 
dissolved solids (TDS) at the ESC laboratory. The analytical results are presented in 
Table 8.  The well locations and analytical results are shown in Figure 6. 
 
Groundwater analytical results indicated that total and dissolved arsenic, cadmium, lead, 
and zinc concentrations were below the RSK Drinking Water Quality Standards of 0.01 
mg/l, 0.005 mg/l, 0.015 mg/l, and 5 mg/l respectively, in MW-1 and MW-2. This 
indicates that previous results from the 2005 FFSA in-situ samples which found 
exceedences at these locations were biased by the water collection methodology.  In 
MW-3, total and dissolved concentrations of cadmium were 0.022 mg/kg and 0.0083 
mg/l, respectively. The higher total cadmium concentration is considered to be associated 
with suspended fines in the sample since the well was continually purged dry and 
required time to recharge during development and sampling. The dissolved cadmium 
concentration in the groundwater from MW-3 was slightly above the RSK screening 
criteria of 0.005 mg/L and is considered more reflective of actual groundwater quality 
which is capable of being mobile in the subsurface. The total lead concentration in the 
groundwater from MW-3 (0.05 mg/l) was slightly above the RSK screening level, but the 
dissolved lead concentration was below the analytical detection limit of less than 0.005 
mg/l indicating that lead in this sample is associated with suspended fines and not present 
in the dissolved phase. 
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TDS concentrations were 820 mg/l, 46 mg/l, and 47 mg/l in monitor wells MW-1 through 
MW-3, respectively.  These TDS concentrations are below the level that may render the 
water to be considered non-potable under KDHE BER Policy #BER-RS-45.  However, 
because of extremely low yields the shallow groundwater at the Site is not considered a 
viable potable source. This position is supported by regional literature and the area water 
well survey.   
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4.0   ENDANGERMENT ASSESSMENT  
 
The results of the field investigations conducted between 2005 and 2013 at the Site have 
determined the following: 
 

• Lead and arsenic are the primary COCs at the Site in terms of occurrence and 
magnitude of exceedences of the RSK screening criteria.  Arsenic, cadmium, and 
zinc are typically co-located with lead exceedences of RSK criteria and any action 
that addresses lead should adequately address the remaining metals.  

• The source of lead, arsenic, cadmium, and/or zinc documented at the Site is 
associated with observed smelter residue, including slag and retort that is believed 
to have originated from historic smelting operations conducted at the Site in the 
early 1900s; 

• The lateral and vertical extent of lead, cadmium, and arsenic present in Site 
smelter residue and soil has been delineated adequately and found to be within the 
Site boundaries on the south, east and northeast and extending off-Site 
approximately 10 feet to 35 feet on the west and northwest boundaries of the Site, 
respectively; 

• There has been limited migration of metals outside the Site boundaries to the 
perimeter road ditch soils along the south property line, with clean road ditch soils 
on the upgradient and downgradient end of the ditch and in off-Site areas south 
and east of the Site; 

• Arsenic, cadmium, and/or lead were found in soil samples collected from the 
ephemeral swales, and an area of standing stormwater which are eroded through, 
or overlay, the surficial smelter residue and affected soil that cover the majority of 
the Site;  

• Exceedences of the Kansas SWQSs were found in stormwater samples collected 
from the ephemeral swale and the area of standing stormwater in the southeast 
portion of the Site.  This indicates that some migration of COCs from surficial 
smelter residue and affected soil has occurred via stormwater run-off.  Sampling 
of stormwater in the south perimeter ditch in the 2005 FFSA showed no 
exceedences of these standards in the south perimeter road ditch which channels 
stormwater from the Site to off-Site areas east of the Site.  This indicates that 
while some limited migration of COCs via stormwater run-off has occurred on-
Site, there has been no appreciable off-Site migration of COCs; and 

• Due to low permeability of the underlying natives clays, no significant migration 
of COCs from surficial smelter residue and affected soil has occurred to shallow 
groundwater, with only one well, MW-03, located in the southeastern corner of 
the Site showing a slight exceedence of the RSK Tier 2 potable water criterion for 
dissolved cadmium of 0.005 mg/l.  There are no on-Site or downgradient 
receptors of shallow groundwater and regional literature, supported by the RSE 
investigation results, show that the shallow groundwater does not provide 
adequate yield for feasible use as a potable supply. 
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4.1 CURRENT AND FUTURE LAND USE AND PRELIMINARY CLEANUP    
STANDARDS 

 
Current land use is, and presumed to remain, non-residential based on previous 
conversations with the current Property Owner.  Any remedial action alternative 
considered for the Site will include the necessary environmental use controls to ensure 
that land use remains nonresidential for perpetuity.  Based on conversations with the 
current Property Owner, land use restrictions maintaining nonresidential land use on Site 
is acceptable. 
 
For off-Site affected areas, the preliminary cleanup criteria likely would be based on 
generic residential RSK criteria, to eliminate having to secure permission from adjoining 
property owners to allow for land use restrictions on parts of their property, as listed in 
Section 2.0.   
 
While the preliminary proposed cleanup criteria were used to develop and evaluate the 
remedial alternatives for purposes of this report, both on-Site and off-Site preliminary 
cleanup standards may be revised to incorporate derived site-specific cleanup criteria  
For the purposes of this report, the preliminary cleanup criteria proposed for soils on Site 
are as follows: 
  
Table E:  Preliminary Cleanup Criteria: 

Constituent of  
Concern 

On-Site: RSK Nonresidential 
Criteria 
(mg/Kg) 

Off-Site: RSK Residential 
Criteria 
(mg/Kg) 

Lead 1,000 400  
Cadmium 1,000 39  
Arsenic  63.2 18.9  
Zinc 613,000 23,000  

 
4.2 EXPOSURE ROUTES AND PATHWAYS 
 
4.2.1 Soil Exposure and Air Pathway 
 
Lead, and co-located arsenic and cadmium, were present in smelter residue and soil 
samples at concentrations that exceeded the nonresidential RSK direct contact criteria in 
areas identified in Figures 7 and 8.  Under current conditions, there is a complete 
exposure pathway to Site smelter residue and soil for the Site owner, visitors, Site 
workers or utility workers who may conduct occasional activities on the Site, or to 
persons who trespass onto the unfenced Site.  The direct contact pathway is considered to 
be the most significant exposure pathway of concern at the Site. 
 
The majority of the Site is covered with vegetation or coarse slag and retort which limit 
the potential for inhalation of dust containing metals.  The limited extent of off-Site 
migration of metal COCs in smelter residue or soil beyond the Site boundary supports the 
fact that no significant migration of these metals through airborne migration has 
occurred. 
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A potential does exist for inhalation of metals if future activities are conducted on the 
Site that would involve disturbance of soils, particularly in the dry summer months.  The 
inhalation pathway is considered to be a potential exposure pathway of concern at the 
Site during dry and dusty conditions or when land disturbing activities are being 
conducted on the Site. 
 
4.2.2 Stormwater Run-off Pathway  
  
Limited migration of COCs from smelter residue and soil has occurred via stormwater 
run-off.  This indicates that during periods of heavy rainfall, COCs associated with the 
surficial smelter residue and affected soil are mobilized via stormwater run-off and 
carried to low-lying areas on the Site either as dissolved metals or through adsorption to 
fine grained soil particles.  Due to low metal concentrations in the south perimeter road 
ditch at the western and eastern Site boundaries, it appears migration of metals from the 
Site through stormwater run-off leaving the Site is limited in areal extent and therefore 
poses no significant risk to the human health and the environment off-Site. 
 
There is, however, a potential for the Property Owner, workers or trespassers to come in 
contact with the COCs during wet conditions.  Sampling conducted as part of the RSE 
and the previous investigations has shown that no appreciable off-Site migration of COCs 
via stormwater run-off has occurred.  Therefore, any action that addresses the surficial 
smelter residue and underlying affected soil will adequately address the limited migration 
of COCs via stormwater run-off and eliminate any potential for future off-Site migration. 
 
While the stormwater run-off pathway is considered a complete potential exposure route , 
any action which addresses the surficial smelter residue and underlying affected soil will 
adequately address the limited migration of COCs via stormwater run-off to the 
ephemeral interior drainage features.  
 
4.2.3 Groundwater Exposure Pathway 
 
 As discussed in Section 3.3.6, dissolved cadmium was found only in one of the three 
wells installed as part of the RSE at levels slightly over the Tier 2 RSK screening criteria.  
This indicates that though some migration of the more mobile metal COCs (cadmium) 
has occurred in localized areas, the migration of metals to shallow groundwater has not 
been significant in the nearly 100 years that surficial smelter residues have been present 
on the surface. 
 
There are no primary drinking water targets on the Site or on surrounding property within 
1.0 mile of the Site (B&M, 2005).  The City of La Harpe receives its drinking water from 
the Public Wholesale Water Supply District (PWWSD) #5 which is supplied from a 
surface water intake on the Neosho River northeast of the town of Iola, Kansas, 
approximately five miles west of the Site (KDHE, 2011).  Well depths from the three 
closest wells that are used for livestock watering are installed at depths over 100 feet bgs 
(B&M, 2005).  These wells are considered to be hydraulically separate from the shallow 
groundwater at the Site based on the underlying geologic conditions. 
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Since there is no current or future potential for use of the shallow groundwater as a 
potable supply in the Site area, and based on the limited yield of shallow groundwater 
found on Site and supported by regional literature, this exposure pathway is not 
considered complete and is eliminated as an exposure pathway of concern at the Site. 
 
4. 3 CONCLUSIONS 
 
Based on the analytical results and the exposure pathway evaluation, the direct contact 
exposure pathway and stormwater run-off pathway are the primary pathways of concern 
at the Site, with smelter residue and affected soil considered the primary media of 
concern. 
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5.0 ALTERNATIVE DESCRIPTION AND DEVELOPMENT 
 
The presumptive remedies for metal-in-soils sites have been defined for high volume, 
low-level threat wastes (such as smelter residues and slag) by the United States 
Environmental Protection Agency in the September 1999 USEPA Office of Solid Waste 
and Emergency Response (OSWER) guidance document “Presumptive Remedies for 
Metal-in-Soil Sites (OSWER 9355.0-72FS/ EPA 540F-98-54).  These remedies include 
on-site consolidation and capping or off-site removal.  The three alternatives analyzed for 
this Site include the following: 
 

• Alternative #1:  No Action 
• Alternative #2:  On-Site Consolidation and Cover 
• Alternative #3:  Excavation and/or Stabilization and Off-Site Disposal 
 

The main components of each of the three alternatives evaluated for the Site are 
summarized in the following table: 
 
Table F:  Main Components of the Three Alternatives: 

 Alternative #1: 
No Action 

Alternative #2: 
On-Site 

Consolidation and 
Cover 

Alternative #3: 
Excavation and/or 

Treatment, and 
Off-Site Disposal 

Soils/Air:    
  Soil Excavation  ● ● 
  On-Site Stabilization[1]   ● 
  Off-Site Disposal   ● 
  Soil/Vegetative Cap  ●  
Others:    
  Institutional Controls and land use    
restrictions   ● ● 

  Fence  ●  
  Operation and Maintenance (O&M)  ●  

NOTE: 
[1]:  The smelter residue is considered Bevill exempt and therefore RCRA regulations pertaining to 
hazardous waste treatment, transport and on-Site disposal do not apply.  However, for off-Site disposal, the 
landfill may require treatment to meet the RCRA characteristically nonhazardous levels before the waste 
can be accepted.  
 
5.1 ALTERANATIVE DESCRIPTIONS 
 
Alternative 1: No Action 
 
The No Action alternative is used as a baseline for comparing other remedial alternatives, 
as required under KDHE regulations.  Because no remedial activities would be 
implemented under the No Action alternative, long-term human health and/or 
environment risks for the Site would be the same as those identified in the endangerment 
assessment for the Site (Section 4.0). 
ternative 2: On-Site Consolidation and Cover 
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Alternative 2 includes the excavation of all smelter residue and affected soil  exceeding 
the appropriate RSK soil criteria not located within the footprint of the defined 
Consolidation Cell for placement and consolidation in an 500-foot by 700-foot 
Consolidation Cell constructed  on top of the Fill Area footprint on the north end of the 
Site. The nonresidential RSK criteria will be used for the cleanup of the area within the 
boundaries of the Site and the residential RSK will be used for the cleanup of the limited 
area outside the boundaries of the Site. 
 
As shown on Figure 9, the majority of the Consolidation Cell will be located over the 
former Fill Area and expanded as necessary to meet slope requirements and prevent long-
term maintenance issues.  Based on the lateral extents and depths shown in Figures 7 and 
8, approximately 27,000 cubic yards of excavated material would be compacted, 
including excavated materials from off-Site impacted areas to the north and west and 
graded to blend into the surrounding topography before placement of a two-foot thick soil 
and vegetative cap to remove the potential for exposure to soil containing metals in 
excess of non\residential RSK criteria.   
 
Following removal of the affected soil to the delineated vertical extents, confirmatory 
samples would be collected for off-Site laboratory analysis at the base of the excavation, 
and along sidewalls if excavation exceeds 1.0 feet, to verify compliance with the 
applicable cleanup objectives. Upon confirmation, the excavated areas would be 
backfilled with on-Site borrow material or imported fill, if necessary, and graded to 
promote positive drainage across the Site.  Because of the existing uneven grade at the 
Site the excavated areas would be graded to promote positive drainage in accordance 
with the final design drawings to be submitted as part of the Remedial Action Design 
(RAD). 
 
Alternative 2 includes the use on on-Site borrow material to supply most or all of the fill 
materials necessary for grading the excavations and for construction of the Consolidation 
Cell’s soil cover. The borrow material will be obtained from a drainage basin to be 
constructed in the southwest corner of the Site where the native low permeable clays 
overlying bedrock were found to be thickest during the RSE field investigation, and 
where a retention pond already exists (Figure 9).  The borrow material would be 
excavated from the boundaries of the drainage basin following excavation and on-site 
consolidation of the overlying impacted smelter residues and soil.  The approximate 
dimensions of the drainage basin are shown in Figure 9.  This final dimensions and 
depths of the drainage will be determined as part of the RAD.  A drainage channel will 
also be constructed around the Consolidation Cell to divert stormwater run-off around the 
Cell to the constructed drainage basin.  A fence will be constructed around the 
Consolidation Cell to limit access to this area, as shown in Figure 9.   
 
Because impacted soil would not be treated or transported off-Site, dust control measures 
would only be necessary when excavation and cell construction activities are occurring.  
Haul trucks carrying any required imported fill would be the only vehicles that will be 
routed through public highways.  If off-Site borrow material is necessary, a transport 
route for truck haulage would be coordinated with the City of La Harpe and Allen County 
to minimize adverse impacts associated with noise and truck traffic.   
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Based on the engineering estimate, the estimated field duration for implementing 
Alternative 2 is 15 weeks. 
 
An Environmental Use Control (EUC) will be established on the entire Site to prohibit 
intrusive activities within the Consolidation Cell, and to ensure the Site land use remains 
nonresidential.  Based on preliminary discussions with the property owner, these land 
restrictions are acceptable.  Under Alternative 2, an Operation and Maintenance (O&M) 
Plan will be developed and implemented to detail routine inspection and repairs of the 
Consolidation Cover, fence, drainage basin and drainage channels to ensure the long-term 
integrity of the remedy.   
 
Alternative 3: Excavation and/or Stabilization and Off-Site Disposal 
 
Alternative 3 consists of the excavation of all surficial smelter residues and affected soil 
exceeding the appropriate RSK soil criteria for on-Site treatment (as necessary) and off-
Site disposal at an approved Subtitle D landfill.  The nonresidential RSK criteria will be 
used for the cleanup of the area within the boundaries of the Site and the residential RSK 
will be used for the cleanup of the limited area outside the boundaries of the Site.  The 
removal areas are illustrated in Figure 10. 
 
Approximately 63,000 CYs of smelter residue and soil would be excavated from the Site 
with conventional earth-moving equipment and staged in the designated staging area on-
Site for testing and/or treatment (based on landfill permit requirements) prior to off-Site 
disposal at an approved nonhazardous landfill. 
 
Following removal of the affected soils to the delineated vertical extents, confirmatory 
samples would be collected for off-Site laboratory analysis at the base of the excavation, 
and along sidewalls if excavation exceeds 1.0 feet, to verify compliance with the 
applicable cleanup objectives.  Upon confirmation, the excavated areas would be graded 
to promote positive drainage across the Site to a configuration to be included in the 
RAD.. 
 
Alternative #3 assumes that some or none of the backfill would be obtained from an on-
site borrow source depending on whether a drainage basin is constructed.  The conceptual 
design shown in Figure 10 shows no drainage basin, but a basin could be constructed in 
the southwest corner as shown for Alternative 2 based on input by the Property Owner.   
 
This alternative would involve the managing and transporting of approximately 63,000 
cubic yards of impacted soil or smelter residue from the Site to an approved Subtitle D 
landfill.  This material would have to be transported through the city roads and highways 
in route to the tentatively-identified closest approved landfill capable of receiving this 
special waste, which is located approximately 50 miles from the Site.  As such, an 
acceptable transport route would have to be coordinated with the City of La Harpe and 
Allen County, and controls would have to be put into place to minimize dust generation 
with an estimated 3,500 haul truck trips from the Site to the landfill for final disposal, 
with each truck carrying approximately 20 cubic yards of lead-impacted materials. 
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The alternative would also require coordination with local fire departments or emergency 
agencies to develop response procedures in the event of an accident or spill during 
loading or transport associated with hauling the impacted material.  Dust controls and 
erosion control measures would also be required to ensure that soil disturbed during 
excavation or handling activities do not migrate off-Site via stormwater or air migration.   
 
All excavation, staging, treatment, and sampling would be conducted in accordance with 
federal, state and local regulations governing the handling and management, testing, and 
transport and disposal of solid and hazardous waste.  Based on the engineering estimate, 
the estimated field duration for implementing Alternative 3 is 24 weeks. 
 
An EUC would be required to ensure the Site land use remains nonresidential. 
 
5.2 CRITERIA USED IN THE EVALUATION OF ALTERNATIVES 
 
The process used to analyze the three remedial alternatives follows U.S. EPA guidance 
and the requirements of the Bureau of Remediation (BER) pursuant to the Kansas 
Administrative Regulations (KAR) promulgated by the KDHE and the Kansas Statutes 
Annotated (KSA), Chapter 65, Article 34.  The seven evaluation criteria described in 
Sections 5.2.1 through 5.2.7 serve as the basis for conducting the detailed analysis of the 
alternatives. 
 
5.2.1 Overall Protection of Human Health and the Environment 
 
This criterion assesses the overall protection afforded by each alternative, considering 
long-term effectiveness and permanence, short-term effectiveness, and compliance with 
RSKs.  Protection of human health is assessed by evaluating how site risks from each 
identified exposure pathway are eliminated, reduced or controlled through the specific 
alternative.  This evaluation takes into account short-term and cross-media impacts that 
may result from remedial activity. 
 
5.2.2 Compliance with ARARs 
 
The remedial alternative must be in compliance with all applicable, relevant and 
appropriate regulations (ARARs) including all relevant federal, state and local 
regulations. The remedial action will be designed in accordance with U.S. EPA 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
Section 121 and the KSA Chapter 65, Article 34 (Solid and Hazardous Waste) and all 
other applicable federal, state and local regulations, and in consideration of KDHE policy 
guidance pertaining to the work including, but not limited to, the RSE process, 
groundwater, and sediment. 
 
The selected remedial action will be designed to achieve cleanup levels for the defined 
metal COCs that are consistent with the appropriate RSK soil criteria.  The remedial 
alternative also will be designed to meet all applicable ARARs associated with 
implementation of the remedy such as those related to land disturbance and erosion and 
sediment controls, stormwater run-off and air quality standards, both within the work 
areas and at the Site and the transportation routes to the landfill.  
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5.2.3 Long-Term Effectiveness and Permanence 
 
The focus of evaluating long-term effectiveness and permanence is to determine the 
extent and effectiveness of each alternative with respect to the risk remaining at the Site 
after the remedial action is implemented.  Components of this criterion may include: the 
magnitude of residual risk from the alternative; the likelihood that the alternative will 
meet process efficiencies and performance specifications; and the adequacy and 
reliability of long-term monitoring controls in providing continued protection from 
residual contamination. 
 
5.2.4 Reduction of Toxicity, Mobility, or Volume 
 
This criterion evaluates the quantity of contaminants treated and destroyed; the degree of 
reduction in containment toxicity, mobility, and/or volume; the degree to which the 
treatment is irreversible; the type and quantity of residuals remaining; and how the 
principal threat is addressed through treatment. 
 
5.2.5 Short-Term Effectiveness 
 
The short-term effectiveness of each alternative is assessed based on the risk to the 
community, workers, and the environment associated with implementing the remedial 
action, and the time required to achieve the response objectives.  Measures that can 
mitigate or compensate for this risk during implementation of the remedy are a key issue 
in this determination. 
 
5.2.6 Implementability 
 
This criterion analyzes technical feasibility, administrative feasibility, and availability of 
services and materials.  This includes assessing the difficulty of constructing or operating 
a particular alternative and the unknowns associated with a technology, coordinating all 
appropriate offices and agencies for the implementation of the alternative, and assessing 
whether all required materials and services will be available at the scheduled time the 
alternative is to be implemented. 
 
Important in the determination of implementability is the reliability of the technology 
based on the likelihood of technical problems that could lead to project delays.  The 
ability to monitor the effectiveness of the alternative is also considered.  Finally, the risk 
of exposure should the monitoring plan not detect a system failure is evaluated to assess a 
worst-case scenario. 
 
5.2.7 Cost 
 
The total cost of each alternative is based on the sum of the direct capital costs (materials, 
equipment, and labor) indirect capital costs (engineering, construction monitoring, and 
construction oversight), and the present worth of annual O&M costs. 
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6.0 ANALYSIS OF ALTERNATIVES  
 
This section evaluates each of the three alternatives based on the seven criteria defined in 
Section 5.2. 
 
6.1 ALTERNATIVE 1 – NO ACTION 
 
Overall Protection of Human Health and the Environment 
 
The No Action alternative provides no added control or reduction of exposure to 
contaminated smelter residue and soil, and no reduction in potential risk to human health.  
Therefore, potential risks to human health through direct contact, inhalation and ingestion 
of smelter residue and soil containing elevated levels of metals or inhalation of air-borne 
particulates containing metals during soil disturbances would continue to be present and 
pose an unacceptable risk. 
 
Compliance with ARARs 
 
Some of the materials and soil at the Site under the No Action alternative would not meet 
any of the applicable or relevant and appropriate regulations (ARARs) including, but not 
limited to, the generic RSK soil criteria for lead, cadmium, or arsenic in soils.   
 
Long-Term Effectiveness and Permanence 
 
No controls for exposure would be achieved under this alternative.  All current and future 
potential risks would remain.   
 
There are no controls for exposure to hazardous substances and no long-term 
management measures associated with the No Action Alternative.  While there has been 
no significant off-Site migration of COCs from the Site based on previous investigations 
and the RSE results, the no-action alternative does not reduce or eliminate the potential 
for future transport of COCs via stormwater run-off. 
 
Reduction of Toxicity, Mobility, or Volume 
 
The COCs at the Site are heavy metals that are not amenable to physical, chemical or 
biological degradation and which tend to be relatively immobile in the environment.  
Under the No Action alternative, the toxicity and volume of the heavy metals are not 
reduced through any measure.  There is no reduction in mobility as there are no measures 
to cover or remove the impacted surface smelter residue or to reduce or eliminate the 
potential for migration of heavy metals via stormwater run-off.  
 
Short-Term Effectiveness 
 
Under this alternative, there is no need for measures to provide short-term protection to 
workers or the surrounding community during implementation of the remedy. 
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Implementability 
 
The No Action alternative can be easily implemented.   
 
Cost 
 
There is no cost associated with the No Action alternative.. 
 
6.2 ALTERNATIVE 2 – ON-SITE CONSOLIDATION AND COVER 
 
Overall Protection of Human Health and the Environment 
 
This alternative provides overall protection of human health and the environment at the 
Site through the consolidation and capping of smelter residues and affected soil 
containing metals in excess of the applicable RSK criteria outside the Consolidation Cell 
footprint.  The consolidation and capping of the smelter residues and affected soil would 
effectively eliminate potential risks of exposure to metals through the direct contact or 
air-borne or stormwater migration exposure pathways.  Under Alternative 2, the 
excavated materials will be placed and consolidated in a 500 foot by 700 foot on-Site 
Consolidation Cell and covered with a 2-foot thick soil and vegetative cap to prevent 
potential exposure risks over the long-term. 
 
An EUC will be used to ensure land use on the Site remains nonresidential and controls 
will be placed on the Consolidation Cell area to prohibit future intrusive activities 
without prior notification to and approval by KDHE.  This alternative will require routine 
O&M to ensure the long-term integrity of the soil and vegetative cover.  
 
Compliance with ARARs 
 
This alternative would be in compliance with ARARs.  The excavation and on-Site 
consolidation of smelter residues and soils will be conducted to adhere to all applicable 
federal, state and municipal regulations.  Materials on Site that exceed the applicable 
RSK criteria outside the Consolidation Cell would be excavated for placement within the 
cell along with off-Site materials to the north and west of the Site that exceed preliminary 
residential RSK. The areas outside the Consolidation Cell from which impacted materials 
are removed would be sampled to verify the soils are below the applicable RSK criteria 
prior to these areas being backfilled and restored. 
 
During implementation of Alternative #2, ARARs for surface water will be met in 
stormwater run-off through the use of erosion and sediment controls.   
 
Fugitive dust emissions during the implementation of Alternative 2 have a potential of 
exceeding the ARARs for air.  However dust control measures capable of preventing 
these exceedences are readily implementable. 
 
All requirements governing the placement of an EUC will be followed to ensure land use 
on Site remains nonresidential for perpetuity and to prohibit intrusive activities within the 
Consolidation Cell area without prior notification and approval by KDHE.  
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Long-Term Effectiveness and Permanence 
 
Alternative 2 will provide long-term protection of human health and the environment 
through routine inspections and corrective actions to maintain the integrity of the 
Consolidation Cell cover and an approved EUC to prevent unauthorized intrusive 
activities and residential land use.  This will ensure that the protective soil and vegetative 
cover on the Consolidation Cell will not be disturbed or eroded over the long term, 
thereby eliminating the potential for direct contact to the underlying residue and soil 
containing COCs in excess of the applicable  RSK criteria.  It will also eliminate the 
potential for migration of COCs via stormwater run-off through the placement of surficial 
smelter residues and affected soils under a constructed cover. 
 
Reduction of Toxicity, Mobility, or Volume 
 
The COCs at the Site are included in the category of heavy metals (any metallic chemical 
element that has a relatively high density) that are not amenable to physical, chemical or 
biological degradation and which tend to be relatively immobile in the environment.  
Although consolidation of material does not reduce the volume or toxicity of the 
impacted material, consolidation would provide a reduction in the lateral extent of the 
impacted soils, eliminate potential exposure through direct contact, inhalation and 
ingestion and reduce the mobility of metals in exposed smelter residues and surface soils 
through stormwater run-off or wind.  The placement of a clean soil fill cover over 
impacted soils and debris within the Consolidation Cell would eliminate the potential for 
migration of soils containing lead, cadmium, arsenic, and zinc over the applicable RSK 
criteria via air transport or stormwater run-off.   
 
Short-Term Effectiveness 
 
Short-term adverse impacts under this alternative would include a potential for exposure 
to metal-impacted materials or airborne contaminants by Site workers and surrounding 
residents during implementation of the remedy.  To minimize these potential impacts, 
best management practices (BMPs) and engineering controls will be implemented.  These 
include restricting access to the Site to authorized personnel only, implementing sediment 
and erosion controls to minimize migration of metals off-Site via stormwater, and use of 
dust suppression controls during the handling and movement of potentially impacted 
materials to minimize air-born migration of metals.  Site workers would be required to 
wear personal protective equipment as part of health and safety protocol.  Air monitoring 
would be conducted in work areas and along the Site perimeter. 
 
Under Alternative 2, the excavated material is kept on-Site, eliminating short-term 
adverse impacts associated with transporting the materials from the Site over public roads 
and highways to an off-Site disposal facility.  Use of on-Site borrow material for most of 
the necessary cap material would reduce haul truck traffic associated with importing 
borrow material into the Site. 
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Implementability 
 
Alternative 2 can be easily and effectively implemented at the Site and is a proven and 
presumptive approach to addressing smelter-related contamination at similar sites in 
Kansas and throughout the U.S.  Since the impacted material would remain on-Site, the 
outside resources required to implement the remedy would be limited to the field crew 
performing the work, and licensed haulers transporting any necessary imported clean fill 
and topsoil for cover material.  Since off-Site transport to the approved landfill, treatment 
of soil and landfill verification sampling would not be required under this alternative, and 
most or all of the fill materials will be obtained from on-Site, the timeframe for 
implementation of this alternative would be 15 weeks.  
 
Cost 
 
The cost associated with Alternative 2 is estimated between 1.5 Million and 1.7 Million 
dollars.  The cost estimate includes direct costs and long-term O&M for a period of 30 
years.    
 
6.3 ALTERNATIVE 3 – EXCAVATION AND OFF-SITE DISPOSAL 
 
Overall Protection of Human Health and the Environment 
 
Complete removal of Site smelter residue and affected soil exceeding the appropriate 
RSK criteria achieves effective long-term protection of human health and the 
environment at the Site by ultimately eliminating potential risks associated with direct 
contact or potential air-borne transport of metals in soils.  Under this alternative, soil 
containing lead, cadmium, and arsenic above the applicable RSK criteria would be 
excavated and staged for on-Site treatment, if necessary, and transported to an approved 
Subtitle D nonhazardous disposal facility.  Because this alternative requires excavating 
the Fill Area where the depth of smelter residues and affected soils extending to depths of 
7 feet, some of the excavated areas would need to be backfilled in order to achieve final 
design grades, and the entire Site graded to promote positive drainage.   This will allow 
future nonresidential land use on Site and unrestricted land use in the delineated off-Site 
areas.   
 
Compliance with ARARs 
 
This alternative would achieve compliance with ARARs through removal of smelter 
residue and soil in excess of the applicable RSK criteria for transport and disposal at an 
approved Subtitle D landfill.  Post-excavation confirmatory sampling would be 
conducted in the delineated removal areas outlined in Figure 9 to verify that the cleanup 
criteria have been met. 
 
During implementation of Alternative 3, ARARs for surface water will be met in 
stormwater run-off through the use of erosion and sediment controls.   
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Fugitive dust emissions during the implementation of Alternative 3 have a potential of 
exceeding the ARARs for air.  However dust control measures capable of preventing 
these exceedences are readily implementable. 
 
Deed restrictions in the form of EUCs will be needed to ensure Site land use remains 
nonresidential and to comply with ARARs.  No O&M would be necessary since under 
this alternative as all smelter residues and soils with metals in excess of the applicable 
RSK criteria will be removed.   
 
Long-Term Effectiveness and Permanence 
 
Excavation and off-Site disposal would provide long-term effectiveness and permanence 
since all impacted material and affected soil above the applicable RSK criteria would be 
removed.  The use of EUCs would ensure that Site is restricted to nonresidential land use. 
 
Reduction of Toxicity, Mobility, or Volume 
 
Toxicity, mobility, and volume of impacted materials would be reduced at the Site under 
Alternative 3 because all smelter residue and soil containing levels of metals over 
applicable RSK criteria will be removed.  Some material excavated from the Site may 
require treatment to render the materials nonhazardous prior to transport and disposal, 
which would partially reduce the toxicity and mobility of the materials when disposed of 
at the landfill.  However, the volume of total lead, cadmium, or arsenic in the excavated 
materials arriving at the off-Site landfill facility would not be reduced under this 
alternative.   
 
Short-Term Effectiveness 
 
Alternative 3 includes excavating and stockpiling approximately 63,000 cubic yards of 
smelter residues and metal-impacted soil for treatment (as required by the landfill) prior 
to off-Site disposal which will create a potential for short-term adverse impacts to 
workers and the surrounding area during implementation of the remedy.  An estimated 
3,500 truck trips over public roads will be necessary to transport impacted materials to 
the closest identified landfill capable of receiving special waste which poses some risk of 
off-Site spills, increased noise, and vehicular traffic for the surrounding community. 
 
These impacts can be minimized through the use of site controls to control access onto 
the Site during remedial activities, erosion and sediment controls to minimize potential of 
off-Site migration of metals via stormwater run-off, dust suppression systems to prevent 
airborne dust emissions from leaving the excavation and load out areas, personnel air 
monitoring and respiratory protection for Site workers within the removal areas, and 
perimeter air monitoring to monitor the Site perimeter for airborne contaminants that may 
pose a risk to surrounding off-Site areas.   
  
During transport and disposal, the waste material will be handled appropriately to protect 
the surrounding community along the transport route and the truck operators and landfill 
workers who handle, receive, and move this material.  Transport and disposal of 
excavated and/or stabilized soils would be conducted in compliance with all regulatory 
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requirements and all federal, state or municipal laws, codes and ordinances which govern 
the transportation and disposal of material.   
   
Implementability 
 
On-Site staging, treatment, transport, and disposal of impacted materials are standard 
industry practices, and can be effectively implemented at the Site.  The nearest identified 
landfill capable of accepting this volume of special waste is located approximately 50 
miles from the Site which increases the time for needed to implement the remedy. 
 
Cost 
 
The estimated cost range for this alternative is S5.8 Million and $6.2 Million dollars.  The 
cost includes direct capital costs associated with implementation of the remedy under the 
assumption that 40 percent of the material will require treatment and all material will be 
disposed of as non-hazardous special waste and that some of the required fill will be 
obtained from on-Site sources.  The alternative will not require long-term maintenance. 
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7.0 COMPARISON OF ALTERNATIVES   
 
A comparative analysis of the three alternatives was conducted to evaluate the relative 
performance of each alternative in relation to each of the specific evaluation criteria.  The 
purpose of this analysis is to identify the advantages and disadvantages of each 
alternative relative to one another so the key tradeoffs the decision maker must make can 
be identified.   
 
Table G:  Comparison of Alternatives to Evaluation Criteria: 

 
Alternative 

1: No 
Action 

Alternative 2: 
On-Site Consolidation and 

Cover 

Alternative 3: 
Excavation and/or Treatment, 

and Off-Site Disposal 

Overall 
protection of 
human health 
and the 
environment 

Not met 

This alternative would achieve 
overall protection of human health 
and the environment by removing 
direct contact and air transport 
exposures. 
 
An O&M  Long Term Care 
Agreement providing for routine 
inspection of areas where residual 
subsurface contamination remains 
in place would be required. 

This alternative would achieve 
overall protection of human 
health and the environment.  

Compliance 
with ARARs Not met Alternative 2 is in compliance with 

ARARs.   
Alternative 3 is in compliance 
with ARARs 

Long-term 
effectiveness 
and permanence 

 
 
 
Not achieved 

Consolidation and covering of the 
smelter residue and impacted soil 
and use of EUCs, perimeter 
fencing, and routine O&M would 
ensure long-term effectiveness and 
permanence of remedy. 

Removal of soil for off-Site 
disposal would ensure long-term 
effectiveness and permanence of 
remedy. 

Reduction of 
toxicity, 
mobility or 
volume 

No 
Reduction  

Alternative 2 would reduce the 
mobility of metals by decreasing 
the areal extent of smelter residue 
and soil containing metals over 
RSK criteria by the removal and 
consolidation of materials into the 
Consolidation Cell.  Mobility via 
stormwater run-off or air transport 
would be also be eliminated by 
placement of soil and vegetative 
cover system over the consolidated 
material.  Alternative 2 would not 
result in a reduction in toxicity or 
volume. 

Alternative 3 would achieve 
reduction of toxicity, volume 
and mobility of metals at the Site 
through removal of smelter 
residue and affected soil.  When 
the materials are disposed of at 
an off-Site landfill, the toxicity 
and mobility will be partially 
reduced for the excavated  
materials that are treated, but the 
volume of metals in the 
excavated material will not be 
reduced. 
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Alternative 

1: No 
Action 

Alternative 2: 
On-Site Consolidation and 

Cover 

Alternative 3: 
Excavation and/or 

Treatment, and Off-Site 
Disposal 

Short-term 
effectiveness 

No adverse 
impacts 

Short-term adverse impacts 
associated this alternative would 
be less than with Alternative 3 
since there will be no on-Site 
treatment or transport of impacted 
materials to an off-Site facility, 
and most or all of the fill material 
will be from on-Site borrow.     

Short-term adverse impacts 
would be associated with 
movement, stockpiling, treating 
and loading of approximately 
63,000 cubic yards of smelter 
residue and affected soil.  
Additional impacts are 
associated with transporting and 
disposal of materials at the 
approved off-Site landfill.  
These impacts can be 
minimized by use of 
engineering controls. 

Implementability Not 
applicable 

This alternative can be easily 
implemented and has been 
accepted as the presumptive 
remedy for former smelter Sites in 
Kansas and across the U.S. 
 
Timeframe for completion will be 
less than Alternative 3 due to 
elimination of stockpiling, 
treatment, and off-Site transport 
and disposal.    

This alternative is a standard 
remedial approach and can be 
easily implemented.  Will 
require multi-agency 
coordination for developing 
transport routes and emergency 
response procedures to address 
accidental spills.   
 
Timeframe for completion 
dependent on receipt of TCLP 
testing results associated with 
the treatment of characteristic 
wastes and the availability of 
haul trucks to transport the 
special wastes to the Subtitle D 
landfill. 

Timeframe for 
field 
implementation 
of remedy 

Not 
applicable 

 
 
15 weeks 24 weeks 

Cost $0 

 
 
$1.5 to $1.7 Million $5.8 to 6.2 Million 

 
Of the seven criteria, overall protection of human health and the environment, and 
compliance with ARARs serve as threshold determinations which must be met in order to 
be eligible for selection.  Alternative 1 does not meet this requirement and is eliminated 
from further evaluation.  
 
As shown above in the table, with the exception of costs, there are only minor differences 
between Alternatives 2 and 3.  The direct cost for Alternative 3 is significantly higher 
than Alternative 2 due primarily to the additional expenses associated with the treatment, 
transportation, and off-Site disposal of the excavated materials.  Both alternatives are 
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protective of human health and the environment, meet ARARs, are easily implementable, 
and can achieve long-term effectiveness and permanence.  Both Alternatives will require 
land use restrictions on Site to ensure that land use remains nonresidential.  Alternative 2 
will require a EUC for the Consolidation Cell to require notification and authorization 
prior to conducting any intrusive activities within the Consolidation Cell and routine 
inspection and/or repair of the cover to ensure the integrity of the remedy.  
 
Alternative 3 would achieve a greater reduction in the toxicity, volume and mobility of 
material on-Site than Alternative 2 because impacted material would be removed and 
transported to a Subtitle D landfill under Alternative 3.  The toxicity and mobility of the 
material removed from the Site will be partially reduced through treatment of a portion of 
the material, if required by the landfill, though the volume of metals in the material at the 
final disposal will not be reduced.  Potential short-term adverse impacts during 
implementation are greater for Alternative 3 than for Alternative 2 due to transport of 
affected materials to the off-Site disposal facility that will also increase the timeframe for 
implementation of Alternative 3.  
  
Based on this comparison, the selected remedy for the Site is Alternative 2 (On-Site 
Consolidation and Cover).  This remedy provides the best balance between protectiveness 
of human health and the environment over the long and short term, timeframe for 
implementation and overall cost.  The proposed remedy provides an effective design to 
eliminate the direct contact exposure to soils containing lead, cadmium, and arsenic at 
levels above the applicable RSK criteria.  EUCs will be used to ensure land use remains 
nonresidential, as previously discussed with the current Property Owner. 
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8.0 DESCRIPTION OF PROPOSED REMEDY 
 
The area of the Site where concentrations of COCs are in excess of the nonresidential 
RSK criteria is approximately 17.9 acres, as illustrated in Figure 9.  The off-Site area 
where concentrations of COCs are in excess of residential RSK criteria is approximately 
0.02 acres. 
 
Under the proposed remedy, a 500-foot by 700-foot Consolidation Cell will be placed on 
the north side of the Site over an existing Fill Area, adjacent to the northern boundary of 
the Site.  Areas of residual smelter debris or soil exceeding the nonresidential RSK 
criteria outside the Consolidation Cell would be excavated for placement within the 
Consolidation Cell.  The material deposited in the Consolidation Cell will be compacted 
and graded to blend with the surrounding topography.  The consolidated materials will be 
covered with a 2-foot thick soil and vegetative cover to remove the potential for exposure 
to COCs in excess of the  applicable RSK criteria. 
 
An EUC will be established to ensure Site land use remains nonresidential, and to 
prohibit intrusive activities within the area containing the Consolidation Cell.  Routine 
inspections and/or repairs will be performed to ensure the long-term effectiveness of the 
remedy.  The details of the long-term O&M will be included as part of the RAD. 
 
8.1 COMPONENTS OF THE PROPOSED REMEDIATION 
 
The proposed remedy was designed to eliminate the potential exposure to lead, cadmium, 
and arsenic over applicable cleanup objectives, and includes the following major 
components: 
 

1. Obtain access agreements from adjacent property owners and conduct pre-
construction off-Site soil sampling to the west and northwest of the Site 
boundaries to verify the estimated extent of contamination.  This will be done as 
either as part of the RAD/RA process, or prior to the RAD/RA process.  If one or 
more of the companies decide(s) to conduct the pre-construction sampling 
activities prior to the RAD/RA process, a workplan will be submitted to KDHE 
for its review and approval. 

2. Clearing and grubbing, as necessary, in areas where removal activities and 
construction of Consolidation Cell are slated to be conducted.   

3. Installation of site controls and work zones to control access. 
4. Installation of erosion and surface water run-off controls around excavation areas 

and the Consolidation Cell to minimize the potential for transport of soil during 
construction and to capture and contain any stormwater that comes into contact 
with excavated soil that exceed the applicable RSK criteria prior to completion of 
the cover.  

5. Use of dust control measures, as necessary, to minimize generation of dust during 
construction. 

6. Re-establishment of a coordinate grid system over areas outside the Consolidation 
Cell where removal activities are slated for excavation and sampling 
documentation purposes.  
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7. Removal and consolidation of the delineated smelter residue and affected soil that 
exceed the applicable RSK criteria for placement and consolidation in the 
designated Consolidation Cell as illustrated in Figure 9. 

8. Use of an XRF instrument for field screening to guide the lateral and vertical 
extents of the excavation, followed by confirmatory sampling to verify the 
applicable RSK criteria have been met. 

9. Grading of the Consolidation Cell to promote positive drainage and blend it into 
the existing topography to the extent possible. 

10. Constructing the cover system with 2 feet of compacted clean fill followed by 
seeding.  The KDHE BER Policy BER-RS-054 Design Guidance for 
Encapsulation Cells will be considered during the design of the cover system as 
part of the RAD.   

11. Placement of a EUC on the Site to ensure land use remains nonresidential and to 
prohibit intrusive activities on the Consolidation Cell without prior notification 
and approval of the KDHE and to provide the framework for routine inspections 
and maintenance. 

12. Developing a Long Term Care Agreement that details regular inspection and 
maintenance procedures to ensure the integrity of the remedy. 

 
8.2 EVALUATION OF THE EFFECTIVENESS OF THE CORRECTIVE 

ACTION 
 
Based on the detailed analysis of the alternatives, Alternative 2 is the recommended 
removal action for the Site.  This remedy was determined to be protective of human 
health and the environment, compliant with ARARs, and easily implementable, while at 
the same time, able to achieve long-term effectiveness and permanence through the use of 
EUCs and routine maintenance.  The proposed alternative was also determined to create 
less short-term adverse impacts during implementation, and could be completed in a 
shorter timeframe and at less cost than Alternative 3.   
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Well ID Gauging Date
Total Well Depth 

(feet)
TOC Elevation ASE 

(feet)
Depth to Water 

(feet)
Groundwater 
Elevation (feet)

MW‐1 4/19/2013 12.15 1044.13 4.10 1040.03
MW‐2 4/19/2013 12.27 1047.01 10.39 1033.74
MW‐3 4/19/2013 7.76 1034.09 4.21 1029.88

TABLE 1
GROUNDWATER ELEVATION SUMMARY

FORMER LA HARPE, KS SMELTER



Summary of XRF Analytical Results and Corresponding  Laboratory Data

Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample Name Sample Date Sample Depth (ft) Lead Arsenic Cadmium Zinc Lead Arsenic Cadmium Zinc
Surface Soil Samples 
SS‐A6‐NE 4/15/2013 0.5 2,842 215 <LOD 10,512
SS‐A6‐SE 4/15/2013 0.5 1,943 43 <LOD 5,075
SS‐A6‐NW 4/15/2013 0.5 2,227 <LOD 10 7,929
SS‐A7‐SW 4/15/2013 0.5 1,263 <LOD 10 5,248
SS‐A7‐NE 4/15/2013 0.5 581 66 <LOD 3,904
SS‐A7‐SE 4/15/2013 0.5 6,377 281 64 49,133
SS‐B1‐NW 4/15/2013 0.5 4,010 571 29 28,667
SS‐B1‐NE 4/15/2013 0.5 6,435 263 <LOD 14,033
SS‐B1‐SE 4/15/2013 0.5 3,030 125 23 18,933
SS‐B2‐NE 4/15/2013 0.5 26,533 666 47 66,867 46,000 260 76 36,000
SS‐B2‐SE 4/15/2013 0.5 8,557 83 24 15,900
SS‐B2‐SW 4/15/2013 0.5 475 22 9 2,391
SS‐B3‐NW 4/15/2013 0.5 527 24 <LOD 1,866
SS‐B3‐SE 4/15/2013 0.5 2,507 22 9 91,533
SS‐B3‐NE 4/15/2013 0.5 1,370 30 <LOD 6,037
SS‐B4‐NE 4/15/2013 0.5 3,892 114 27 18,267
SS‐B4‐SE 4/15/2013 0.5 1,797 73 11 6,777
SS‐B4‐SW 4/15/2013 0.5 5,286 413 272 72,767
SS‐B5‐NW 4/15/2013 0.5 5,905 238 48 27,600
SS‐B5‐NE 4/15/2013 0.5 6,468 101 13 15,800 4,600 120 40 15,000
SS‐B5‐SE 4/15/2013 0.5 4,383 355 814 56,133
SS‐B6‐SE 4/15/2013 0.5 2,708 169 455 30,667
SS‐B6‐SW 4/15/2013 0.5 3,889 240 1,095 56,267
SS‐B6‐NE 4/15/2013 0.5 7,894 227 44 38,667
SS‐B7‐NW 4/16/2013 0.5 3,226 106 18 14,533
SS‐B7‐SE 4/16/2013 0.5 3,428 142 48 54,800
SS‐B7‐NE 4/16/2013 0.5 6,642 387 78 63,133
SS‐B8‐NE 4/16/2013 0.5 2,189 90 20 15,595
SS‐B8‐SE 4/16/2013 0.5 2,243 78 110 16,367
SS‐B8‐SW 4/16/2013 0.5 1,093 83 39 5,365 93 6 37 860
SS‐B9‐NW 4/16/2013 0.5 3,072 81 82 30,500
SS‐B9‐SE 4/16/2013 0.5 1,663 <LOD 32 8,638
SS‐B9‐NE 4/16/2013 0.5 433 21 <LOD 2,376
SS‐B10‐NE 4/16/2013 0.5 424 24 <LOD 2,140
SS‐B10‐SE 4/16/2013 0.5 361 27 <LOD 1,737
SS‐B10‐SW 4/16/2013 0.5 289 <LOD <LOD 2,074
SS‐B11‐SE 4/18/2013 0.5 59 14 <LOD 304
SS‐B11‐NW 4/18/2013 0.5 310 33 <LOD 1,212
SS‐B11‐NE 4/18/2013 0.5 31 11 <LOD 306
SS‐B11‐SE 4/18/2013 0.5 662 30 <LOD 2,817
SS‐C1‐NW 4/18/2013 0.5 3,441 244 51 27,000
SS‐C1‐SE 4/18/2013 0.5 5,824 232 <LOD 22,100
SS‐C11‐SW 4/17/2013 0.5 92 14 <LOD 1,290
SS‐C11‐NE 4/17/2013 0.5 148 20 <LOD 887 130 7.3 2.3 650
SS‐C11‐SE 4/18/2013 0.5 49 <LOD <LOD 207 61 8.10 0.39 210

Average Raw XRF Data (mg/kg) Laboratory Data (mg/kg)

Former East La Harpe, KS Smelter
TABLE 2



Summary of XRF Analytical Results and Corresponding  Laboratory Data

Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample Name Sample Date Sample Depth (ft) Lead Arsenic Cadmium Zinc Lead Arsenic Cadmium Zinc

Average Raw XRF Data (mg/kg) Laboratory Data (mg/kg)

Former East La Harpe, KS Smelter
TABLE 2

SS‐D1‐SW 4/18/2013 0.5 906 <LOD 15 2,431
SS‐D1‐SE 4/18/2013 0.5 1,579 <LOD 14 10,700
SS‐D11‐NW 4/17/2013 0.5 457 26 <LOD 1,498
SS‐D11‐NE 4/17/2013 0.5 261 <LOD <LOD 1,100
SS‐D11‐SE 4/17/2013 0.5 135 <LOD <LOD 659
SS‐E1‐NW 4/18/2013 0.5 133 22 94 1,465
SS‐E1‐NE 4/18/2013 0.5 1,888 103 67 24,833 1,900 21 120 14,000
SS‐E11‐NE 4/18/2013 0.5 289 18 <LOD 1,003
SS‐E11‐SE 4/18/2013 0.5 122 14 <LOD 607
SS‐E11‐SW 4/18/2013 0.5 3,099 114 34 10,484
SS‐F1‐NW 4/18/2013 0.5 2,024 <LOD 17 6,944
SS‐F1‐NE 4/18/2013 0.5 1,059 <LOD 16 7,135
SS‐F11‐NW 4/18/2013 0.5 792 46 18 5,158
SS‐F11‐NE 4/18/2013 0.5 667 30 18 4,278 540 25 28 3,000
SS‐F11‐SE 4/18/2013 0.5 44 15 <LOD 312
SS‐F11‐SE[2] 4/18/2013 0.5 48 <LOD <LOD 224
SS‐G1‐NW 4/18/2013 0.5 1,271 47 16 5,338
SS‐G1‐SE 4/18/2013 0.5 1,449 78 82 7,289
SS‐G1‐NE 4/18/2013 0.5 8,293 305 47 30,800
SS‐G2‐SE 4/18/2013 0.5 426 28 <LOD 2,794
SS‐G2‐NE 4/18/2013 0.5 2,329 <LOD 46 14,500
SS‐G3‐SE 4/18/2013 0.5 2,162 310 <LOD 6,449
SS‐G3‐SW 4/18/2013 0.5 6,116 339 26 35,200
SS‐G3‐NE 4/18/2013 0.5 1,748 60 <LOD 5,404 970 30 17 3,400
SS‐G4‐SE 4/18/2013 0.5 1,141 96 268 20,400
SS‐G4‐NE 4/18/2013 0.5 5,434 361 274 31,300
SS‐G4‐NW 4/18/2013 0.5 1,114 <LOD 96 7,717
SS‐G5‐SE 4/18/2013 0.5 1,726 46 71 7,617
SS‐G5‐SW 4/18/2013 0.5 1,952 162 166 22,700
SS‐G5‐NE 4/18/2013 0.5 1,059 71 40 13,567
SS‐G6‐SE 4/18/2013 0.5 2,309 215 42 26,000
SS‐G6‐NE 4/18/2013 0.5 2,357 228 54 13,100 2,400 190 48 8,900
SS‐G6‐NW 4/18/2013 0.5 3,087 247 69 13,700
SS‐G7‐SE 4/18/2013 0.5 3,888 389 70 21,200
SS‐G7‐SW 4/18/2013 0.5 2,572 230 106 17,900
SS‐G7‐NE 4/18/2013 0.5 2,087 275 180 29,800
SS‐G8‐SE 4/18/2013 0.5 5,096 613 304 53,300
SS‐G8‐NE 4/18/2013 0.5 2,139 265 61 15,600
SS‐G8‐NW 4/18/2013 0.5 1,689 142 130 19,100
SS‐G9‐SE 4/18/2013 0.5 213 46 <LOD 3,337
SS‐G9‐SW   4/18/2013 0.5 4,432 256 87 37,867
SS‐G9‐NE 4/18/2013 0.5 2,229 <LOD 55 4,771 3,900 99 100 18,000
SS‐G10‐SE 4/18/2013 0.5 1,242 <LOD 25 5,582
SS‐G10‐NE 4/18/2013 0.5 137 14 <LOD 1,347
SS‐G10‐NW 4/18/2013 0.5 2,490 187 254 29,100
SS‐G11‐NE 4/18/2013 0.5 182 <LOD <LOD 692



Summary of XRF Analytical Results and Corresponding  Laboratory Data

Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample Name Sample Date Sample Depth (ft) Lead Arsenic Cadmium Zinc Lead Arsenic Cadmium Zinc

Average Raw XRF Data (mg/kg) Laboratory Data (mg/kg)

Former East La Harpe, KS Smelter
TABLE 2

SS‐G11‐SE 4/18/2013 0.5 454 25 <LOD 1,593
SS‐G11‐SW 4/18/2013 0.5 2,155 <LOD 59 8,237
SS‐G11‐SE[2] 4/18/2013 0.5 105 14 <LOD 516
SS‐H1‐SE 4/18/2013 0.5 599 27 <LOD 2,124
SS‐H1‐SW 4/18/2013 0.5 2,255 <LOD 28 12,000
SS‐H1‐NE 4/18/2013 0.5 1,956 121 41 9,148
SS‐H2‐SE 4/18/2013 0.5 2,021 155 <LOD 17,100
SS‐H2‐NW 4/18/2013 0.5 6,666 341 103 50,600
SS‐H2‐NE 4/18/2013 0.5 4,113 193 134 28,800 2,600 44 120 18,000
SS‐H3‐SE 4/18/2013 0.5 5,080 367 40 18,300
SS‐H3‐SW 4/18/2013 0.5 17,500 993 <LOD 31,000
SS‐H3‐NE 4/18/2013 0.5 3,011 71 71 12,400
SS‐H4‐NE 4/18/2013 0.5 2,296 101 853 31,400
SS‐H4‐SE 4/18/2013 0.5 901 66 845 40,400
SS‐H4‐NW 4/18/2013 0.5 970 41 225 12,200
SS‐H10‐NE 4/18/2013 0.5 470 <LOD 24 1,184
SS‐H11‐NW 4/18/2013 0.5 422 <LOD 17 4,518
Subsurface Samples for Vertical Delineation
SB‐A6‐SW(1) 4/17/2013 0‐1 2,418 92 18 8,158
SB‐A6‐SW(2) 4/17/2013 1‐2 1,554 76 <LOD 7,993
SB‐A6‐SW(3) 4/17/2013 2‐3 8,701 206 31 31,967
SB‐A6‐SW(4) 4/17/2013 3‐4 356 30 <LOD 2,686
SB‐A6‐SW(5) 4/17/2013 4‐5 87 16 <LOD 214
SB‐A7‐NW(1) 4/17/2013 0‐1 1,478 81 <LOD 4,560
SB‐A7‐NW(2) 4/17/2013 1‐2 5,333 136 23 27,400
SB‐A7‐NW(3) 4/17/2013 2‐3 28 9 <LOD 980 13 3.9 5.1 610
SB‐A7‐N(1) 4/19/2013 0‐1 6,478 323 33 28,800
SB‐A7‐N(2) 4/19/2013 1‐2 81 13 17 1,570
SB‐B1‐SW(1) 4/16/2013 0‐1 <LOD 11 <LOD 1,113
SB‐B1‐SW(2) 4/16/2013 1‐2 <LOD 11 <LOD 1,171
SB‐B1‐SW(3) 4/16/2013 2‐3 17 17 <LOD 461
SB‐B1‐SW(4) 4/16/2013 3‐4 28 11 <LOD 172
SB‐B1‐SW(4TD) 4/16/2013 4 20 15 <LOD 96
SB‐B2‐NW(1) 4/17/2013 0‐1 985 50 26 5,881
SB‐B2‐NW(2) 4/17/2013 1‐2 22 20 <LOD 862
SB‐B3‐SW(1) 4/17/2013 0‐1 2,364 84 16 6,494
SB‐B3‐SW(2) 4/17/2013 1‐2 413 45 <LOD 1,614
SB‐B3‐SW(3) 4/17/2013 2‐3 18,567 835 90 84,400
SB‐B3‐SW(5) 4/17/2013 4‐5 9,823 273 63 39,933
SB‐B3‐SW(7) 4/17/2013 6‐7 71 20 <LOD 335
SB‐B4‐NW(1) 4/17/2013 0‐1 6,671 272 28 20,310



Summary of XRF Analytical Results and Corresponding  Laboratory Data

Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample Name Sample Date Sample Depth (ft) Lead Arsenic Cadmium Zinc Lead Arsenic Cadmium Zinc

Average Raw XRF Data (mg/kg) Laboratory Data (mg/kg)

Former East La Harpe, KS Smelter
TABLE 2

SB‐B4‐NW(2) 4/17/2013 1‐2 22 14 <LOD 1,798
SB‐B5‐SW(1) 4/18/2013 0‐1 5,138 287 189 41,000
SB‐B5‐SW(2) 4/18/2013 1‐2 1,320 162 1,080 54,900
SB‐B5‐SW(3) 4/18/2013 2‐3 4,931 140 260 21,300 4,700 24 310 17,000
SB‐B5‐SW(4) 4/18/2013 3‐4 1,423 62 201 16,500
SB‐B5‐SW(5) 4/18/2013 4‐5 38 14 <LOD 515
SB‐B6‐NW(1) 4/18/2013 0‐1 343 21 18 3,038
SB‐B6‐NW(2) 4/18/2013 1‐2 373 42 <LOD 3,926
SB‐B6‐NW(3) 4/18/2013 2‐3 13,100 425 39 32,900 13,000 2,200 67 22,000
SB‐B6‐NW(4) 4/18/2013 3‐4 8,168 423 52 33,700
SB‐B6‐NW(5) 4/18/2013 4‐5 2,297 196 21 12,500
SB‐B6‐NW(6) 4/18/2013 5‐6 711 75 <LOD 3,409
SB‐B6‐NW(7) 4/18/2013 6‐7 <LOD <LOD <LOD 42 630 3.5 5.1 1,400
SB‐B7‐NW(1) 4/18/2013 0‐1 4,153 281 96 45,000
SB‐B7‐NW(2) 4/18/2013 1‐2 6,397 368 54 53,600
SB‐B7‐NW(3) 4/18/2013 2‐3 7,758 148 17 10,200
SB‐B7‐NW(4) 4/18/2013 3‐4 79 22 <LOD 770
SB‐B7‐NW(5) 4/18/2013 4‐5 4,490 <LOD 30 19,300
SB‐B7‐NW(6) 4/18/2013 5‐6 2,810 109 <LOD 8,151
SB‐B7‐NW(7) 4/18/2013 6‐7 54 21 <LOD 349
SB‐B8‐NW(1) 4/18/2013 0‐1 12,500 442 55 63,500
SB‐B8‐NW(2) 4/18/2013 1‐2 14,100 872 28 76,700
SB‐B8‐NW(3) 4/18/2013 2‐3 4,872 4,708 90 59,600 6,100 4,300 <50 44,000
SB‐B8‐NW(4) 4/18/2013 3‐4 1,356 1,140 112 13,000 330 190 190 5,000
SB‐B8‐NW(5) 4/18/2013 4‐5 3,501 2,649 60 50,400 4,200 3,100 68 32,000
SB‐B8‐NW(6) 4/18/2013 5‐6 310 315 15 3,478
SB‐B8‐NW(7) 4/18/2013 6‐7 35 29 18 136 71 30 <0.25 340
SB‐B10‐NW(1) 4/17/2013 0‐1 234 32 <LOD 615
SB‐B10‐NW(2) 4/17/2013 1‐2 747 44 <LOD 4,525
SB‐B10‐NW(3) 4/17/2013 2‐3 650 <LOD 16 2,924
SB‐B10‐NW(4) 4/17/2013 3‐4 790 93 16 3,013
SB‐B10‐NW(4TD) 4/17/2013 4 244 35 <LOD 1,855
SB‐B11‐SW(1) 4/17/2013 0‐1 213 14 <LOD 1,162
SB‐B11‐SW(2) 4/17/2013 1‐2 17 12 <LOD 340
SB‐C1‐SW(1) 4/16/2013 0‐1 15 12 <LOD 244
SB‐C1‐SW(2) 4/16/2013 1‐2 <LOD 9 <LOD 57
SB‐C1‐SW(3) 4/16/2013 2‐3 24 12 <LOD 70
SB‐C1‐SW(4) 4/16/2013 3‐4 39 15 <LOD 102
SB‐C1‐SW(4TD) 4/16/2013 4 <LOD 11 <LOD 204 22 <1.0 0.29 76
SB‐C9‐SW(1) 4/17/2013 0‐1 3,770 165 214 34,400
SB‐C9‐SW(2) 4/17/2013 1‐2 681 63 <LOD 4,490
SB‐C9‐SW(3) 4/17/2013 2‐3 492 80 39 5,838
SB‐C9‐SW(4) 4/17/2013 3‐4 2,352 104 38 11,500
SB‐C9‐SW(5) 4/17/2013 4‐5 919 80 <LOD 7,851
SB‐C9‐SW(6) 4/17/2013 5‐6 139 37 <LOD 1,819
SB‐C11‐NW(1) 4/17/2013 0‐1 840 49 23 3,359
SB‐C11‐NW(2) 4/17/2013 1‐2 15 14 <LOD 407
SB‐D1‐NW(1) 4/16/2013 0‐1 163 13 <LOD 1,019
SB‐D1‐NW(2) 4/16/2013 1‐2 14 11 <LOD 620
SB‐D11‐SW(1) 4/16/2013 0‐1 705 42 24 7,330
SB‐D11‐SW(2) 4/16/2013 1‐2 <LOD 11 <LOD 852
SB‐E1‐SW(1) 4/16/2013 0‐1 200 11 <LOD 579
SB‐E1‐SW(2) 4/16/2013 1‐2 <LOD 14 <LOD 191
SB‐E11‐NW(1) 4/16/2013 0‐1 247 <LOD <LOD 1,500
SB‐E11‐NW(2) 4/16/2013 1‐2 17 12 <LOD 124



Summary of XRF Analytical Results and Corresponding  Laboratory Data

Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample Name Sample Date Sample Depth (ft) Lead Arsenic Cadmium Zinc Lead Arsenic Cadmium Zinc

Average Raw XRF Data (mg/kg) Laboratory Data (mg/kg)

Former East La Harpe, KS Smelter
TABLE 2

SB‐F1‐SW(1) 4/16/2013 0‐1 407 <LOD 20 1,847
SB‐F1‐SW(2) 4/16/2013 1‐2 <LOD 11 <LOD 387
SB‐F11‐SW(1) 4/17/2013 0‐1 2,631 114 100 17,500
SB‐F11‐SW(2) 4/17/2013 1‐2 32 11 <LOD 601 19 2.4 13 840
SB‐G1‐SW(1) 4/16/2013 0‐1 185 25 <LOD 3,311 550 16 23 5,700
SB‐G1‐SW(2) 4/16/2013 1‐2 <LOD 10 <LOD 739
SB‐G3‐NW(1) 4/17/2013 0‐1 3,762 228 70 32,967
SB‐G3‐NW(2) 4/17/2013 1‐2 173 20 17 1,285
SB‐G4‐SW(1) 4/17/2013 0‐1 800 <LOD 19 6,870
SB‐G4‐SW(2) 4/17/2013 1‐2 <LOD 9 <LOD 277
SB‐G5‐NW(1) 4/17/2013 0‐1 2,377 216 46 26,633
SB‐G5‐NW(2) 4/17/2013 1‐2 109 9 30 1,022
SB‐G6‐SW(1) 4/17/2013 0‐1 715 <LOD 53 3,140
SB‐G6‐SW(2) 4/17/2013 1‐2 <LOD 15 <LOD 734
SB‐G6‐NW(3) 4/17/2013 2‐3 84 9 <LOD 1,075
SB‐G7‐NW(1) 4/17/2013 0‐1 3,244 192 94 16,633
SB‐G7‐NW(2) 4/17/2013 1‐2 1,543 131 57 7,506
SB‐G8‐SW(1) 4/17/2013 0‐1 151 14 75 3,936
SB‐G9‐NW(1) 4/17/2013 0‐1 1,955 159 119 29,800
SB‐G9‐NW(2) 4/17/2013 2‐3 24 9 <LOD 838 11 2.4 5.1 210
SB‐G10‐NW(1) 4/17/2013 0‐1 15 9 <LOD 625
SB‐G11‐NW(1) 4/17/2013 0‐1 2,323 102 70 10,806
SB‐H1‐NW(1) 4/16/2013 0‐1 2,112 <LOD 44 15,533
SB‐H1‐NW(2) 4/16/2013 1‐2 491 45 20 4,793
SB‐H1‐NW(3) 4/16/2013 2‐3 14 11 31 1,354
SB‐H2‐SW(1) 4/16/2013 0‐1 2,985 74 <LOD 4,595
SB‐H2‐SW(2) 4/16/2013 1‐2 1,485 91 33 6,208
SB‐H2‐SW(3) 4/16/2013 2‐3 78 19 <LOD 502
SB‐H3‐NW(1) 4/16/2013 0‐1 3,036 149 80 64,500 2,900 17 74 33,000
SB‐H3‐NW(3) 4/16/2013 2‐3 44 13 <LOD 646 54 6 8.6 620
SB‐H4‐SW(1) 4/17/2013 0‐1 1,010 88 145 28,821
SB‐H4‐SW(2) 4/17/2013 1‐2 34 12 60 2,170
SB‐H9‐NW(1) 4/18/2013 0‐1 1,778 811 71 37,600
SB‐H9‐NW(4) 4/18/2013 3‐4 55 26 <LOD 874
SB‐MW‐1(1) 4/18/2013 0‐1 6,162 139 52 20,500
SB‐MW‐1(3)‐NE 4/18/2013 1‐2 <LOD 11 <LOD 566 13 2.3 3.8 930
Black bolded values indicate exceedences of residential RSK criteria
Red bolded values indicate exceedences of nonresidential RSK criteria
In calculating average concentrations where values were measured as below the level of detection (<LOD), one half of the  detection limit (+/‐ value) was used.



Table 3
Former East La Harpe, KS Smelter

Summary of Laboratory Soil Analytical Results (mg/kg)

Sample ID Sample Location Sample Date Arsenic* Cadmium Lead Zinc
RSK Non‐Residential 38 965 1000 613,000

(depth) RSK Residential 11.3 39 400 23,500
SS‐FD‐001 SS‐B2‐NE 4/15/2013 260 76 46,000 36,000
SS‐FD‐002 SS‐B5‐NE 4/15/2013 120 40 4,600 15,000
SS‐FD‐003 SS‐B8‐SW 4/15/2013 6 37 93 860
SS‐FD‐004 SS‐C11‐NE 4/15/2013 7.3 2.3 130 650
SS‐FD‐005 SS‐F11‐NE 4/15/2013 25 28 540 3000
SS‐FD‐006 SS‐E1‐NE 4/16/2013 21 120 1900 14000
SS‐FD‐007 SS‐H2‐NE 4/16/2013 44 120 2600 18000
SS‐FD‐008 SS‐G3‐NE 4/17/2013 30 17 970 3400
SS‐FD‐009 SS‐G6‐NE 4/17/2013 190 48 2400 8900
SS‐FD‐010 SS‐G9‐NE 4/17/2013 99 100 3900 18000
SS‐FD‐011 SS‐C11‐SE 4/18/2013 8.1 0.39 61 210
SB‐FD‐001 SB‐C1‐SW(4TD) 4/15/2013 <1.0 0.29 22 76
SB‐FD‐002 SB‐E1_SW(4TD) 4/15/2013 <1.0 <0.25 6.2 4.8
SB‐FD‐003 SB‐G1‐SW(4TD) 4/15/2013 <1.0 <0.25 8.4 17
SB‐FD‐004 SB‐H3‐NW(1) 4/15/2013 17 74 2900 33000
SB‐FD‐005 SB‐G4‐SW(4) 4/16/2013 <1.0 <0.25 14 16
SB‐FD‐006 SB‐G5‐NW(4) 4/16/2013 1.9 <0.25 14 10
SB‐FD‐007 SB‐G7_NW(4) 4/16/2013 1.7 <0.25 16 17
SB‐FD‐008 SB‐G9‐NW(2) 4/16/2013 2.4 5.1 11 210
SB‐FD‐009 SB‐F11‐SW(2) 4/16/2013 2.4 13 19 840
SB‐FD‐010 SB‐D11‐SW(3) 4/16/2013 1.9 0.28 13 110
SB‐FD‐011 SB‐B11‐SW(4) 4/16/2013 <1.0 <0.25 13 11
SB‐FD‐012 SB‐B8‐NW(3) 4/17/2013 2800 <25 6800 39000
SB‐FD‐013 SB‐A7‐NW(3) 4/17/2013 3.9 5.1 13 610
SB‐FD‐014 SB‐B6‐NW(7) 4/17/2013 3.5 5.1 630 1400
SB‐FD‐015 SB‐B4‐NW(3) 4/17/2013 2.4 <0.25 13 130
SB‐FD‐016 SB‐B2‐NW(3) 4/17/2013 2.6 <0.25 11 160
SB‐FD‐017 SB‐MW‐1(3)‐NE 4/18/2013 2.3 3.8 13 930
SB‐A6‐SW4 4/17/2013 4.9 10 270 2500
SB‐B8‐NW3 blind dup for lab QC 4300 <50 6100 44000
SB‐B8‐NW4 190 190 330 5000
SB‐B8‐NW5 3100 68 4200 32000
SB‐B8‐NW7 30 <0.25 71 340
SB‐B5‐NW3 24 310 4700 17000
SB‐B6‐NW3 2200 67 13000 22000
SB‐H3‐NW3 6 8.6 54 620
SB‐H9‐NW5 9.1 0.26 41 97
SB‐G1‐SW1 16 23 550 5700
* the RSK value may change to reflect the most recent KDHE criteria

Laboratory Results



Table 4
Former East La Harpe, KS Smelter

Summary of Mercury in Surface Soil Analytical Results (mg/kg)
Sample ID Sample Date Mercury Location
Soil Pathway ‐ Non residential 20 mg/kg
Soil Pathway ‐  Residential 2 mg/kg
R‐BM‐SS‐3 4/18/2013 0.08 Grid C3 NE
R‐BM‐SS‐13 4/18/2013 1.7 Grid D5 SW
R‐BM‐HS‐7 4/18/2013 0.082 Grid F6 NW
R‐BM‐HS‐3 4/18/2013 0.15 Grid C8 NW 



Table 5
Former East La Harpe, KS Smelter

Summary of TCLP Waste Analytical Results (mg/l)
Sample ID Sample Date Arsenic Cadmium Lead Zinc  Location
Toxicity Characteristic Concentrations 5 1 5
Alternative Treatment Standard 43
W‐001 4/19/2013 <0.05 1.4 57 260 Grid B2 NE
W‐002 4/19/2013 <0.05 0.95 33 260 Grid B5 NW

* the treatment standards are based on the toxicity characteristic concentrations at 40 CFR §261.24 Table 1 
for zinc, the alternative treatment standard for contaminated soils is being used



Table 6
Former East La Harpe, KS Smelter

Summary of Road Ditch Soil and Sediment Analytical Results (mg/kg)
Sample ID Sample Date Arsenic* Cadmium Lead Zinc  Location
RSK Non‐Residential 38 965 1000 613,000
RSK Residential 11.3 39 400 23,500
RD‐001 4/18/2013 9.2 2.9 260 830 Grid I5 NW
RD‐002 4/19/2013 2.4 6.7 140 750 Grid I12 NW
Soil‐001 4/18/2013 22 89 1100 4400 Grid H11 NW
Soil‐002 4/19/2013 12 8 440 1600 Grid G2 SW
Soil‐003 4/19/2013 16 21 500 2200 Grid E10 NE
* the RSK value may change to reflect the most recent KDHE criteria



TABLE 7
Former East La Harpe, KS Smelter

Summary of Stormwater and Surface Water Analytical Results
Sample ID Sample Date  Location

Total Dissolved Total Dissolved Total Dissolved Total Dissolved

SW‐001 4/18/2013 <0.02 <0.02 0.029 0.028 <0.005 0.0072 1.6 1.5 Grid H11 NW
SW‐002 4/19/2013 <0.02 <0.02 <0.005 <0.005 0.0058 0.005 0.071 0.045 Grid G2 SW
SW‐003 4/19/2013 <0.02 <0.02 0.022 0.021 <0.005 0.0073 2.7 2.8 Grid E10 NE

Kansas Surface Water Quality Standards 
(mg/l) 0.1 0.01

Zinc

0.1 2

Arsenic Cadmium Lead



Table 8
Former East La Harpe, KS Smelter

Summary of Groundwater  Analytical Results (mg/l)
Sample ID Sample Date  TDS Location

Total Dissolved Total Dissolved Total Dissolved Total Dissolved

MW‐1 4/20/2013 <0.02 <0.02 <0.005 <0.005 <0.005 0.0085 0.82 0.81 820 Grid A6 NW
MW‐2 4/20/2013 <0.02 <0.02 <0.005 <0.005 0.0053 0.0059 0.084 0.06 46 Grid G1 NE
MW‐3 4/20/2013 <0.02 <0.02 0.022 0.0083 0.05 <0.005 0.97 0.18 47 Grid H9 SW

1,200

Arsenic Cadmium Lead Zinc

5
RSK Drinking Water Quality Standards 
(mg/l) 0.01 0.005 0.015
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1.0 INTRODUCTION 

The following report presents the results of Phase II Focused Former Smelter Assessment (FFSA) 

investigation activities conducted by Bums & McDonnell Engineering Company, Inc. (Bums & 

McDonnell) personnel from March 22 to April 8, 2005, at the former East La Harpe Smelter, located 'l'2 

mile south of the intersection of US Highway 54 and County Road (CR) 2800, La Harpe, Allen County, 

Kansas (Site). Bums & McDonnell submitted a Work Plan, dated March 2004, for Phase II Smelter 

Assessments (Group C) at thirteen former smelter sites in Cherokee, Girard, Pittsburg, Scammon, Weir, 

Iola, and La Harpe, Kansas, to the Kansas Department of Health of Environment (KDHE) Bureau of 

Environmental Remediation (BER). KDHE BER approved the Work Plan (WP) in a letter dated March 

29, 2004. Figure 1-1 illustrates the general location of the Site. 

This report provides a summary of the field activities, and associated field and laboratory analytical 

results obtained during the Phase II FFSA. The objectives of the Phase II FFSA were as follows: 

I. Provide information regarding areas of Recognized Environmental Conditions and areas of 

concern that were identified during the Phase I FFSA. 

These objectives were met by sampling soil, smelter waste, groundwater, surface water, and sediment at 

on-Site and off-Site locations. Soil, smelter waste, and sediment samples were analyzed using x-ray 

fluorescence (XRF) technology. The portable XRF provided arsenic, cadmium, lead, and zinc 

concentrations in the samples following United States Environmental Protection Agency (EPA) Method 

6200. Select soil, smelter waste, groundwater, surface water, and sediment samples were submitted to 

Environmental Science Corporation (ESC) of Mt. Juliet, Tennessee, for laboratory analysis of arsenic, 

cadmium, lead, and zinc using EPA Method 6010B. 

On April I, 2005, Bums & McDonnell personnel and personnel from Environmental Priority Service, 

Inc. (EPS) of Salina, Kansas, mobilized to the Site to perform direct-push sampling activities. A total of 

four soil samples (including I duplicate sample) were collected by direct-push sampling techniques and 

submitted to ESC for laboratory analysis of arsenic, cadmium, lead, and zinc. 

All field work was conducted in accordance with the KDHE approved Bums & McDonnell WP dated 

March2004. 
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1.1 PERSONNEL 

The following is a listing of project personnel and subcontractors: 

Bridget Wilson, KDHE Project Manager 

Pam Chaffee, KDHE Project Member 

Jon Vopata, K.DHE Project Member 

Chris Conrad, K.DHE Project Member 

Randy Brown, KDHE Project Field Advisor 

Steve Hoffine, Burns & McDonnell Project Manager 

Keith Schutte, Burns & McDonnell Field Site Manager 

EPS of Salina, Kansas, Direct-push Contractor 

ESC of Mt. Juliet, Tennessee, Analytical Laboratory Contractor 

* * * * * 
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2.0 SITE INFORMATION 

2.1 SITE LOCATION AND DESCRIPTION 

The Site is located Vi mile south of the intersection of US Highway 54 and CR 2800, La Harpe, Allen 

County, Kansas. The Site encompasses 22.5 acres and the geographic description of the Site is the 

southeast 1li of the northeast 1li of Section 3 5, Township 24 South, Range 19 East. Based on field 

measurements using a Trimble® Pro-XRS global positioning system (GPS) backpack unit, the latitude and 

longitude of the central part of the Site is N 37° 16' 56.54", W 95° 16' 59.72". An area map depicting the 

Site location regionally is included as Figure 1-1. 

2.2 BACKGROUND 

Bums & McDonnell conducted a Phase I FFSA of the Site and a Recognized Environmental Condition 

was revealed. During the Phase I FFSA Site reconnaissance conducted in March 2005, slag piles and 

scattered slag were found across the Site and appeared to have impacted vegetation growth in the area of 

former smelter operations. The Phase I FFSA report, dated May 2005, summarizing the full Site history is 

on file with KDHE. The property is currently owned by Mr. John Womack, owner of the property since 

1992. 

***** 
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3.0 INVESTIGATION ACTIVITIES 

The following sections provide a description of the field activities conducted as part of the Phase II FFSA 

from March 22 to April 8, 2005. Field activities included soil, smelter waste, groundwater, surface 

water, and sediment sampling, borehole abandonment, and investigation derived waste (IDW) 

management. Field activities were recorded in the field logbook, a copy of which is provided in 

Appendix A. Photographs of the Site and activities are provided in Appendix B. 

3.1 UTILITY CLEARANCE 

Prior to commencement of any direct-push sampling, representatives of the utilities were contacted 

through Kansas One-Call. An on-Site meeting between Bums & McDonnell personnel and utility 

representatives was arranged and utility representatives were questioned regarding utility locations. 

3.2 FIELD SAMPLING 

On March 22, KDHE and Bums & McDonnell personnel, mobilized to the Site to perform field sampling 

activities. KDHE personnel analyzed soil and smelter waste samples at the Site using XRF technology. 

KDHE personnel calibrated the portable XRF at the beginning of each day, during active sample 

analyses, and at the end of the day. Per EPA Method 6200 guidelines, the XRF was allowed to warm up 

for 15 to 30 minutes prior to use. The portable XRF provided arsenic, cadmium, lead, and zinc 

concentrations in the samples following EPA Method 6200. Select soil, smelter waste, groundwater, 

surface water, and sediment samples were submitted to ESC for laboratory analysis of arsenic, cadmium, 

lead, and zinc using EPA Method 6010B. 

Smelter waste samples were screened in-situ using the portable XRF. In-situ screening of surface soil 

did not take place at this Site due to one or both of the following reasons: 

• Surface soil at the Site was wet (high moisture content in soil may obstruct proper XRF 

analysis). 

• The portable XRF was not available to allow for in-situ screening. 

Surface soil samples were collected and placed in clean zip lock bags, exposed to heat, and allowed to 

"dry" to damp conditions before being screened with the portable XRF. Subsurface soil and sediment 

samples were "prepared" before XRF analysis. The samples were "prepared" in the following manner: 
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• Approximately 8 ounces (375 grams) of sample was thoroughly mixed and homogenized prior to 

analysis. 

• Approximately 20 to 50 grams of sample was then dried using an oven to a temperature not 

greater than 150 °C (degrees Celsius) for approximately 2 to 4 hours. 

• Samples were then ground, using a mortar and pestle, and sieved using 60-mesh (0.25 millimeter) 

stainless steel, nylon or equivalent mesh prior to field XRF analysis, as specified in EPA Method 

6200. 

• A portion of the sample was then placed in a clean zip lock bag and analyzed using the portable 

XRF. 

Field screening results were recorded on a field log sheet, with the sample name, date, time of reading, 

and metal concentration (See Appendix C). Field screening results are summarized in Table 3-1. 

On April 1, 2005, Bums & McDonnell, EPS, and KDHE personnel mobilized to the Site to perform 

direct-push sampling activities. Recovered soil was field screened by KDHE personnel using the 

portable XRF. A total of four soil samples (including one duplicate) were collected by direct-push 

sampling techniques and submitted to ESC for laboratory analysis of arsenic, cadmium, lead, and zinc. 

Temporary piezometers were installed in the boreholes following soil sampling activities. 

On April 8, 2005, Bums & McDonnell personnel remobilized to the Site and collected groundwater 

samples from the temporary piezometers. The groundwater samples were submitted to ESC for 

laboratory analysis of arsenic, cadmium, lead, and zinc. 

A Trimble® Pro-XRS GPS backpack unit was used to record sample locations in the field. All field 

work was conducted in accordance with the KDHE approved Bums & McDonnell WP dated March 

2004. 

3.2.1 On-Site Grid - Unbiased Surface Soil 

An approximate 100-foot sampling grid was created at the Site and 36 surface soil sample locations 

(SS-I through SS-36) were designated. Surface soil samples were analyzed using the portable XRF for 

arsenic, cadmium, lead, and zinc. In addition, Soil Samples SS-1, SS-11, and SS-15 were submitted to 

ESC for laboratory analysis of arsenic, cadmium, lead, and zinc. 
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At each grid location three soil samples were collected over a 1- to 2-foot radius. Surface soil samples 

were placed in clean zip lock bags, exposed to heat, and allowed to "dry" to damp conditions before 

being screened with the portable XRF. Any large or non-representative debris was removed from the soil 

sample before analysis. Unbiased surface soil sample locations are illustrated on Figure 3-1. 

3.2.2 On-Site Grid - Biased Subsurface Soil 

After obtaining unbiased grid samples, biased shallow subsurface soil samples were collected at 8 

locations (HS-1 and HS-8) in the vicinity of the highest metal concentrations observed during field 

screening. The biased soil samples were "prepared" for field XRF analysis. Soil Samples HS-1/SS-1, 

HS-1/SS-2, HS-2/SS-1, HS-3/SS-1, and HS-7 /SS-1 were submitted to ESC for laboratory analysis of 

arsenic, cadmium, lead, and zinc. Biased soil sample locations are illustrated on Figure 3-2. 

The biased soil samples were collected by Burns & McDonnell personnel using a decontaminated, 

stainless steel Oakfield Probe. Shallow subsurface soil samples were collected using the Oakfield probe 

from depths of 0 to 3 feet below ground surface (bgs) at 1-foot intervals, with the exception of Boring 

HS-6 where refusal was encountered at 2 feet bgs. 

3.2.3 Smelter Waste 

Smelter waste samples were collected from 6 locations (Slag-1 through Slag-6) at the Site. Smelter waste 

samples were field screened in-situ using XRF technology and Smelter Waste Sample Slag-1 was 

submitted to ESC for laboratory analysis of arsenic, cadmium, lead, and zinc. Smelter waste sample 

locations are illustrated on Figure 3-2. 

3.2.4 Surface Water 

A total of 5 surface water samples were collected from on-Site and off-Site locations. Surface Water 

Samples SW-1 through SW-5 were submitted to ESC for laboratory analysis of arsenic, cadmium, lead, 

and zinc. Surface water sample locations are illustrated on Figure 3-3. 

3.2.5 Sediment 

A total of 5 sediment samples (Sediment Samples SED-1 through SED-5) were collected, "prepared'', 

and analyzed in the field using the portable XRF. In addition, Sediment Samples SED-1, SED-2, and 
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SED-3 were submitted to ESC for laboratory analysis of arsenic, cadmium, lead, and zinc. Sediment 

sample locations are illustrated on Figure 3-3. 

3.2.6 Off-Site Surface Soil 

A total of 8 off-Site surface soil sample locations (PS-1 through PS-8) were designated for sampling. At 

each location three soil samples were collected over a 1- to 2-foot radius. The off-Site surface soil 

samples were collected and analyzed with the XRF in the same manner as the on-Site surface soil 

samples. No off-Site surface soil samples were collected for laboratory analysis. Off-Site surface soil 

sample locations are illustrated on Figure 3-4. 

3.2.7 Direct-Push 

A total of three direct-push borings (Borings GP-1 through GP-3) were completed at the Site. Each 

location was continuously sampled to bedrock refusal; bedrock was encountered from 7 .6-8.5 feet bgs in 

the borings. One soil sample was collected approximately every 2 feet for field XRF analysis. The 

sample from each borehole exhibiting the highest concentration of metals based on field screening (Soil 

Samples GP-1/SS-1, GP-2/SS-l, and GP-3/SS-1) was collected for submittal to ESC for laboratory 

analysis of arsenic, cadmium, lead, and zinc. 

Groundwater samples were collected from Temporary Piezometers GP-1, GP-2 and GP-3, field filtered, 

and submitted to ESC for laboratory analysis of arsenic, cadmium, lead, and zinc. Boring logs of the 

direct-push sample locations are included in Appendix D and direct-push sample locations are illustrated 

on Figure 3-4. 

3.2.8 Background 

Background surface soil was screened in-situ using the portable XRF. Background subsurface soil and 

sediment samples (with the exception of Background Sediment Sample SED-3) were "prepared" and 

analyzed using the portable XRF. Background Sediment Sample SED-3 was collected on November 5, 

2004, after the rented XRF was returned to the manufacturer. Background Sediment Sample SED-3 and 

Background Surface Water Samples BKG-1/SW-l and BKG-2/SW-2 were submitted to ESC for 

laboratory analysis of arsenic, cadmium, lead, and zinc. Background sample locations are illustrated on 

Figure 3-5 . 
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3.2.9 Quality Control 

Duplicate Sample DUP-1/SS-l was collected as a split of Soil Sample GP-3/SS-1 and submitted to ESC 

for laboratory analysis of arsenic, cadmium, lead, and zinc. Duplicate Sample Dup-2/GW-l, duplicate of 

Groundwater Sample GP-2/GW-l, was collected and submitted to ESC for laboratory analysis of arsenic, 

cadmium, lead, and zinc. A rinsate blank sample was collected on April 1, 2005, during the direct-push 

sampling activities. High performance liquid chromatography (HPLC) grade water was used to rinse the 

decontaminated equipment and collect the rinsate blank. The rinsate blank was submitted to ESC for 

laboratory analysis of arsenic, cadmium, lead, and zinc. 

3.3 BOREHOLE ABANDONMENT 

Following completion of sample collection at the direct-push sample locations, the temporary 

piezometers were removed from the boreholes and the boreholes were abandoned by filling the hole with 

bentonite. The upper 6 inches of each borehole was returned to its original condition. 

3.4 IDW MANAGEMENT 

The minimal amounts of soil cuttings generated during the Phase II FFSA were spread on-Site and the 

purge and decontamination water generated was discharged to the ground surface. All other IDW 

generated, including personal protective equipment, paper towels, etc., was placed in trash bags and left. 

in an appropriate solid waste receptacle. 

* * * * * 
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4.0 SAMPLE RES UL TS 

Analytical results for arsenic were compared to the KDHE Risk-Based Standards for Kansas (RSK) 

Residential Soil to Ground Water Protection Pathway. Because KDHE RSK Residential Soil to Ground 

Water Protection Pathway are not available for cadmium, lead, and zinc, KDHE RSK Residential Soil 

Pathway were used for comparison of cadmium, lead, and zinc concentrations. The applicable KDHE 

RSK for soil [in milligrams per kilogram (mg/kg)] and water [in milligrams per liter (mg/I)] for the Site 

follow: 

Analvte Name KDHE RSK (soil) KDHE RSK (water) 

Arsenic 5.84 mg/kg 0.01 mg/I 

Cadmium 39 mg/kg 0.005 mg/I 

Lead 400 mg/kg 0.015 mg/I 

Zinc 23,000 mg/kg 5 mg/I 

Section 4.1 discusses metals detected in samples collected from background locations. The remaining 

sections discuss arsenic and metals concentrations in samples that exceed KDHE RSK levels. Detection 

limits for arsenic and cadmium in the samples analyzed with the XRF were generally above KDHE RSK 

for arsenic and cadmium. Sample results obtained with the portable XRF are summarized in Table 3-1. 

Laboratory analytical results of soil samples are summarized in Table 4-1 and laboratory analytical 

results of water samples are summarized in Table 4-2. Field log sheets summarizing results obtained 

with the portable XRF are included in Appendix C and laboratory analytical reports are included in 

Appendix E. 

4.1 BACKGROUND SAMPLES 

4.1.1 XRF Results 

Field XRF results indicate arsenic was not detected in background surface, subsurface, and sediment 

samples. Cadmium was detected at Background Surface Soil Sample Locations SS 1 and SS2 at 

concentrations of 203 mg/kg and 54 mg/kg, respectively. Cadmium was detected in Background 

Subsurface Soil Samples BGS-1/SS-1 (118 mg/kg), BGS-1/SS-2 (122 mg/kg), and BGS-2/SS-1 (93 

mg/kg). Cadmium was not detected in the background sediment samples. Lead was detected at 

Background Surface Soil Sample Location SS 1 at concentration of 32 mg/kg. Lead was detected in the 

background subsurface soil samples at concentrations ranging from 30 mg/kg in Sample BGS-1/SS-2 to 
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52 mg/kg in Sample BGS-2/SS-2 to. Lead was detected in Background Sediment Samples BSED-1 and 

BSED-2 at concentrations of 72 mg/kg and 49 mg/kg, respectively. Zinc was detected in Background 

Surface Soil Sample Locations SS 1 and SS2 at concentrations of 70 mg/kg and 88 mg/kg, respectively. 

Zinc was detected in the background subsurface soil samples at concentrations ranging from 50 mg/kg in 

Sample BGS-2/SS-2 to 108 mg/kg in Sample BGS-2/SS-l. Zinc was detected in Background Sediment 

Samples BSED-1 and BSED-2 at concentrations of 73 mg/kg and 125 mg/kg, respectively. 

4.1.2 Laboratory Results 

Laboratory analytical results of Background Surface Water Samples BKG-1/SW-1 and BKG-2/SW-2 

indicate arsenic and cadmium were not detected above laboratory reporting limits. Lead was detected in 

Samples BKG-1/SW-1 and BKG-2/SW-2 at concentrations of 0.010 mg/I and 0.0070 mg/1, respectively. 

Zinc was detected in Sample BKG-2/SW-2 at a concentration of 0.042 mg/I. Zinc was not detected 

above laboratory reporting limits in Background Surface Water Sample BKG-1/SW-1. 

4.2 ON-SITE GRID - UNBIASED SURFACE SOIL SAMPLES 

4.2.1 XRF Results 

Field screening results obtained using the portable XRF indicated arsenic was detected at concentrations 

exceeding KDHE RSK for arsenic at 18 unbiased surface soil sample locations with concentrations 

ranging from 107 mg/kg at Sample Location SS-34 to 615 mg/kg at Sample Location SS-13. Cadmium 

concentrations exceeded KDHE RSK for cadmium at 32 unbiased surface soil sample locations with 

concentrations ranging from 54.6 mg/kg at Sample Location SS-23 to 468 mg/kg at Sample Location 

SS-6. Lead concentrations exceeded KDHE RSK for lead at all 36 unbiased surface soil sample 

locations with concentrations ranging from 405 mg/kg at Sample Location SS-9 to 13, 100 mg/kg at 

Sample Location SS-27. Zinc was detected at concentrations exceeding KDHE RSK for zinc at 12 of the 

unbiased surface soil sample locations with concentrations ranging from 23,500 mg/kg at Sample 

Location SS-2 to 93,400 mg/kg at Sample Location SS-11. 

4.2.2 Laboratory Results 

Laboratory analytical results of Soil Samples SS-1, SS-11, and SS-15 indicate arsenic was detected at 

concentrations of 340, 97, and 76 mg/kg, respectively, exceeding KDHE RSK for arsenic. Cadmium 

concentrations exceeded KDHE RSK for cadmium in Soil Samples SS-1 (94 mg/kg), SS-11 (110 mg/kg), 

and SS-15 (180 mg/kg). Lead was detected in Soil Samples SS-1, SS-11, and SS-15 at concentrations of 

4, 700; 8,800; and 2,200 mg/kg, respectively, exceeding KDHE RSK for lead. Zinc concentrations 
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exceeded KDHE RSK for zinc in Soil Samples SS-1 and SS-11 at concentrations of 30,000 and 48,000 

mg/kg, respectively. 

4.3 ON-SITE GRID - BIASED SUBSURFACE SOIL SAMPLES 

4.3.1 XRF Results 

Results of the biased shallow subsurface soil samples indicate the arsenic concentrations exceeded 

KDHE RSK for arsenic in 6 soil samples with concentrations ranging from 92.4 mg/kg in Soil Sample 

HS-1/SS-1 to 654 mg/kg in Soil Sample HS-3/SS-1. Cadmium concentrations exceeded KDHE RSK for 

cadmium in 10 biased soil samples with concentrations ranging from 63.8 mg/kg in Soil Sample 

HS-1 /SS-3 to 224 mg/kg in Soil Sample HS-7 /SS-2. Lead concentrations exceeded KDHE RSK for lead 

in 15 biased soil samples with concentrations ranging from 509 mg/kg in Soil Sample HS-5/SS-2 to 

22,600 mg/kg in Soil Sample HS-7 /SS-1. Zinc concentrations exceeded KDHE RSK for zinc in 5 biased 

soil sample locations with concentrations ranging from 55,300 mg/kg in Soil Sample HS-3/SS-1 to 

98, 100 mg/kg in Soil Sample HS-5/SS-1. 

4.3.2 Laboratory Results 

Laboratory analytical results of the "prepared" biased subsurface soil samples indicate arsenic was 

detected at concentrations exceeding KDHE RSK for arsenic in every sample with concentrations 

ranging from 12 mg/kg in Sample HS-1/SS-2 to 110 mg/kg in Sample HS-3/SS-l. Cadmium 

concentrations exceed KDHE RSK in Soil Samples HS-1/SS-1 (43 mg/kg), HS-3/SS-1 (55 mg/kg), and 

HS-7/SS-1 (55mg/kg). Lead concentrations were found to exceed KDHE RSK in 4 samples ranging from 

1,200 mg/kg in Sample HS-2/SS-1to12,000 mg/kg in Sample HS-7/SS-1. Zinc concentrations in all of 

the biased subsurface samples were below KDHE RSKs. 

4.4 SMELTER WASTE SAMPLES 

4.4.1 XRF Results 

Field screening results of the smelter waste samples obtained using the portable XRF indicate arsenic 

was detected at concentrations exceeding KDHE RSK for arsenic in 4 smelter waste samples at 

concentrations ranging from 291 mg/kg in Sample Slag-6 to 1,150 mg/kg in Sample Slag-1. Cadmium 

was detected in Samples Slag-2 at a concentration of 345 mg/kg and Slag-5 at a concentration of 172 

mg/kg, exceeding the KDHE RSK for cadmium. Lead concentrations exceeded K.DHE RSK for lead in 

every smelter waste sample with concentrations ranging from 589 mg/kg in Sample Slag-6 to 12,000 
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mg/kg in Sample Slag- I. Zinc was detected at concentrations exceeding KDHE RSK for zinc in Samples 

Slag-I (30,800 mg/kg), Slag-2 (57,400 mg/kg), and Slag-3 (28,100 mg/kg). 

4.4.2 Laboratory Results 

Laboratory analytical results of Sample Slag-I indicate arsenic ( 460 mg/kg), cadmium ( 130 mg/kg), lead 

(29,000 mg/kg), and zinc (44,000 mg/kg) were detected at concentrations exceeding their respective 

KDHERSK. 

4.5 SURFACE WATER SAMPLES 

Laboratory analytical results of Surface Water Samples SW-2 and SW-3 indicate cadmium was detected 

at concentrations of 0.04I mg/I and 0.055 mg/I, respectively, exceeding KDHE RSK for cadmium. There 

were no other exceedences of KDHE RSK in any of the other surface water samples. 

4.6 SEDIMENT SAMPLES 

4.6.1 XRF Results 

Field screening results of sediment samples indicate arsenic was detected in each sediment sample with 

concentrations ranging from 9 mg/kg in Sample SED-4 to 62 mg/kg in Sample SED-3. Cadmium was 

detected in Sediment Samples SED-I and SED-2 at concentrations of 73 mg/kg and I 02 mg/kg, 

respectively, exceeding KDHE RSK for cadmium. Lead was detected in Sediment Samples SED-2 and 

SED-3 at concentrations of 515 mg/kg and 2, 731 mg/kg, respectively, exceeded KDHE RSK for lead. 

Zinc was detected in the sediment samples at concentrations below KDHE RSK. 

4.6.2 Laboratory Results 

Laboratory analytical results of Sediment Samples SED-1 through SED-3 indicate arsenic concentrations 

above KDHE RSK at all three sample locations, with concentrations of 5.9 mg/kg, 13 mg/kg, and 10 

mg/kg, respectively. Cadmium concentrations exceeded KDHE RSK for cadmium in Sediment Samples 

SED-1 (41 mg/kg) and SED-2 (60 mg/kg). Sediment Sample SED-3 exceeded the KDHE RSK for lead 

with a concentration of 400 mg/kg. Zinc was not detected in the sediment samples at concentrations 

exceeding the KDHE RSK for zinc. 
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4.7 OFF-SITE SURFACE SOIL SAMPLES 

4.7.1 XRF Results 

Field screening results obtained using the portable XRF indicate arsenic was detected at Sample Location 

PS-1 at a concentration of 157 mg/kg, exceeding the KDHE RSK for arsenic. Lead was detected at 

Sample Location PS-1 at a concentration of 2,270 mg/kg, exceeded KDHE RSK for lead. There were no 

other exceedences ofKDHE RSK in any of the other off-Site surface soil sample locations. 

4. 7 .2 Laboratory Results 

No off-Site surface soil samples were collected for laboratory analysis. Approximately 15 percent of the 

soil samples collected at the Site were collected as splits and submitted for laboratory analysis; however, 

Bums & McDonnell personnel did not collect a split of an off-Site surface soil for laboratory analysis. 

4.8 DIRECT-PUSH SAMPLES 

4.8.1 XRF Results 

Field screening results of subsurface soil samples collected using direct-push sampling techniques 

indicate arsenic was detected atconcentrations exceeding KDHE RSK for arsenic in 13 soil samples at 

concentrations ranging from 7 mg/kg in Samples GP-1/SS-3 to 279 mg/kg in Sample GP-1/SS-l. 

Cadmium was detected at concentrations exceeding KDHE RSK for cadmium in 4 soil samples with 

concentrations ranging from 97 mg/kg in Sample GP-2/SS-2 to 841 mg/kg in Sample GP-2/SS-l. Lead 

was detected at concentrations exceeding KDHE RSK in 4 direct-push soil samples with concentrations 

ranging from 928 mg/kg in Sample GP-3/SS-l to 12,065 mg/kg in Sample GP-1/SS-l. Zinc was detected 

in Soil Sample GP-2/SS-1 at a concentration of 47,474 mg/kg, exceeding KDHE RSK for zinc. Zinc was 

also detected over the range of the instrument in Sample GP-1/SS-l; Sample GP-1/SS-l is composed of 

greater than 10% zinc. 

4.8.2 Laboratory Results 

Soil 

Laboratory analytical results of the soil samples collected using direct-push techniques indicate arsenic 

was detected at 85 mg/kg in Sample GP-l/SS-1, exceeding KDHE RSK for arsenic. Soil Samples 

GP-1/SS- l and GP-2/SS-2 exhibited cadmium concentrations of 57 mg/kg and 71 mg/kg, respectively, 

exceeding KDHE RSK for cadmium. The lead concentration of 9,400 mg/kg in Soil Sample GP-1/SS-l 

Laharpe04 .DOC Page 4-5 05/19/05 



exceeded KDHE RSK for lead. Zinc was detected in Soil Sample GP-1/SS-l at a concentration of 

61,000 mg/kg exceeding KDHE RSK for zinc. 

Groundwater 

Laboratory analytical results of the groundwater samples collected from the temporary piezometers 

indicate cadmium was detected in Groundwater Samples GP-1/GW-1 (0.20 mg/I), GP-2/GW-1 (0.048 

mg/I), and DUP-2/GW-1 (0.049 mg/I) at concentrations exceeding KDHE RSK for cadmium. Lead was 

detected in Groundwater Sample GP-1/GW-1 at a concentration of 0.037 mg/I, exceeding KDHE RSK 

for lead. Zinc was detected in Groundwater Sample GP-1/GW-1 at a concentration of 35 mg/I, exceeding 

KDHE RSK for zinc. 

4.9 QUALITY CONTROL SAMPLES 

Laboratory analytical results of Duplicate Samples DUP-1/SS-1 and DUP-2/GW-1 indicated acceptable 

correlation with the original samples (Soil Sample GP-3/SS-l and Groundwater Sample GP-2/GW-1, 

respectively). Arsenic, cadmium, lead, and zinc were not detected in the rinsate blank sample. 

* * * * * 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 

During the Phase I FFSA Site reconnaissance conducted in March 2005, slag piles and scattered slag 

were found across the Site and appeared to have impacted vegetation growth in the area of former 

smelter operations. From March 22 to April 8, 2005, Bums & McDonnell personnel conducted a Phase 

II FFSA at the Site. 

A portable XRF was used to analyze surface soil, subsurface soil, smelter waste, and sediment samples 

for arsenic, cadmium, lead, and zinc. Selected samples were submitted to ESC for laboratory analysis of 

arsenic, cadmium, lead, and zinc. The following samples were collected as part of the Phase II FFSA: 

XRF Analysis 

• 109 on-Site grid, unbiased surface soil samples 

• 24 on-Site grid, biased soil samples ("prepared") 

• 24 off-Site, surface soil samples 

• 6 smelter waste samples (in-situ) 

• 10 sediment samples ("prepared") 

• 17 soil samples collected by direct-push sampling techniques ("prepared") 

Laboratory Analysis 

• 3 on-Site grid, unbiased surface soil samples 

• 5 on-Site grid, biased soil samples 

• 1 smelter waste sample 

• 3 sediment samples 

• 4 soil samples collected by direct-push sampling techniques 

• 4 groundwater samples collected from temporary piezometers 

• 5 surface water samples 

• 1 rinsate blank sample 
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Soil samples collected at the Site indicate surface and shallow subsurface soil at the Site is impacted with 

metals (arsenic, cadmium, lead, and zinc). Results of slag analysis suggests elevated metals in the soil 

are likely related to historical smelter operations. Field screening results obtained using the portable 

XRF indicate surface soil at the Site exceeds KDHE RSK for arsenic, cadmium, lead and zinc. Arsenic 

was detected at concentrations exceeding KDHE RSK for arsenic at 18 unbiased surface soil sample 

locations with concentrations ranging from 107 mg/kg at Sample Location SS-34 to 615 mg/kg at Sample 

Location SS-13. Cadmium concentrations exceeded KDHE RSK for cadmium at 32 unbiased surface 

soil sample locations with concentrations ranging from 54.6 mg/kg at Sample Location SS-23 to 468 

mg/kg at Sample Location SS-6. Lead concentrations exceeded KDHE RSK for lead at all 36 unbiased 

surface soil sample locations with concentrations ranging from 405 mg/kg at Sample Location SS-9 to 

13,100 mg/kg at Sample Location SS-27. Zinc was detected at concentrations exceeding KDHE RSK for 

zinc at 12 of the unbiased surface soil sample locations with concentrations ranging from 23,500 mg/kg 

at Sample Location SS-2 to 93,400 mg/kg at Sample Location SS-11. Soil samples collected at the Site 

generally exhibited arsenic, cadmium, lead, and zinc concentrations well above metals concentrations 

observed in background soil samples. One surface soil sample collected from a nearby off-Site location 

exhibited lead and arsenic concentrations in exceedence of KDHE RSK. Groundwater was encountered 

in all 3 direct-push borings conducted at the Site and laboratory analytical results indicate cadmium, lead, 

and zinc is present in on-Site groundwater at concentrations exceeding KDHE RSKs. 

5.2 RECOMMENDATIONS 

Based on the elevated metals concentrations in the surface and shallow subsurface soil at the Site, Bums 

& McDonnell recommends additional soil sampling to delineate the horizontal and vertical extent of 

metals impact in the soil at the Site. Laboratory analytical results of the groundwater sample collected at 

the Site indicate cadmium, lead, and zinc were detected at concentrations exceeding KDHE RSKs. Burns 

& McDonnell recommends additional groundwater sampling to delineate the horizontal extent of 

metals-impacted groundwater at the Site. 

* * * * * 
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Tables 



Sample ID Date 

SS-1 A 3/22/2005 
SS-1 B 3/22/2005 
SS-1 C 3/22/2005 
SS-2A 3/22/2005 
SS-2 B 3/22/2005 
SS-2 C 3/22/2005 
SS-3A 3/22/2005 
SS-3 B 3/22/2005 
SS-3 C 3/22/2005 
SS-4A 3/22/2005 
SS-4 B 3/22/2005 
SS-4 C 3/22/2005 
SS-5A 3/22/2005 
SS-5 B 3/22/2005 
SS-5 C 3/22/2005 
SS-6A 3/22/2005 
SS-6 B 3/22/2005 
SS-6 C 3/22/2005 
SS-7 A 3/22/2005 
SS-7 B 3/22/2005 
SS-7 C 3/22/2005 
SS-8A 3/22/2005 
SS-8 B 3/22/2005 
SS-8 C 3/22/2005 
SS-9A 3/22/2005 
SS-9 B 3/22/2005 
SS-9 C 3/22/2005 
SS-10 A 3/23/2005 
SS-10 B 3/23/2005 
SS-10 C 3/23/2005 
SS-11 A 3/23/2005 
SS-11 B 3/23/2005 
SS-11 C 3/23/2005 
SS-12 A 3/23/2005 
SS-12 B 3/23/2005 
SS-12 C 3/23/2005 
SS-13A 3/23/2005 
SS-13 B 3/23/2005 
SS-13 C 3/23/2005 
SS-14 A 3/23/2005 
SS-14 B 3/23/2005 
SS-14 C 3/23/2005 
SS-15 A 3/23/2005 
SS-15 B 3/23/2005 
SS-15 C 3/23/2005 
SS-16 A 3/23/2005 
SS-16 B 3/23/2005 
SS-16 C 3/23/2005 
SS-17 A 3/23/2005 
SS-17 B 3/23/2005 
SS-17 C 1 3/23/2005 
SS-17 C 2 3/23/2005 
SS-18 A 3/23/2005 
SS-18 B 3/23/2005 
SS-18 C 3/23/2005 
SS-19 A 3/23/2005 
SS-19 B 3/23/2005 
SS-19 C 3/23/2005 
SS-20 A 3/23/2005 

SS-20 B 3/23/2005 
SS-20 C 3/23/2005 
SS-21 A 3/23/2005 
SS-21 B 3/23/2005 
SS-21 C 3/23/2005 
SS-22 A 3/23/2005 
SS-22 B 3/23/2005 
SS-22 C 3/23/2005 
SS-23 A 3/23/2005 
SS-23 B 3/23/2005 
SS-23 C 3/23/2005 
SS-24 A 3/23/2005 
SS-24 B 3/23/2005 
SS-24 C 3/23/2005 
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Table 3-1 
Sample Results with XRF 

Phase II Investigation 
Former East La Harpe Smelter 

La Harpe, Kansas 

Sample Analyte with KDHE RSK 
Depth Arsenic Cadmium Lead 
(ft.bgs) 5.84 39 400 
0-0.5 255 94.2 3,610 
0-0.5 372 75.0 3,770 
0-0.5 110 u 76.2 2,150 
0-0.5 241 194 7,310 
0-0.5 303 210 6,520 
0-0.5 256 178 6,440 
0-0.5 471 67 u 7,200 
0-0.5 526 113 7,860 
0-0.5 392 85.4 9,060 
0-0.5 .68 u 56 l) 1,070 
0-0.5 95 u 65U 1,770 
0-0.5 64 u 49U 930 
0-0.5 72 u 438 1,140 
0-0.5 76 u 422 1,300 
0-0.5 149 . 460 1,820 
0-0.5 63 u 306 1,110 
0-0.5 110 u 468 2,250 
0-0.5 110 u 178 2,690 
0-0.5 130 u 239 2,630 
0-0.5 100 u 170 1,850 
0-0.5 110 u 173 2,300 
0-0.5 99 u 142 2,080 
0-0.5 78U 136 1,370 
0-0.5 71 u 132 1,270 
0-0.5 48 u 48U 436 
0-0.5 44 u 65.2 389 
0-0.5 41 u 44 u 405 
0-0.5 394 49 u 5,830 
0-0.5 462 58 u 6,600 
0-0.5 314 56 u 5,740 
0-0.5 313 94.4 8,270 
0-0.5 272 94.9 7,810 
0-0.5 271 158 7,860 
0-0.5 210 u 177 6,050 
0-0.5 190 u 209 5,700 
0-0.5 180 u 185 4,970 
0-0.5 615 137 5,850 
0-0.5 533 184 5,910 
0-0.5 581 226 5,420 
0-0.5 120 u 216 2,210 
0-0.5 120 u 187 2,360 
0-0.5 130 u 172 2,560 
0-0.5 130 u 277 2,940 
0-0.5 183 305 3,910 
0-0.5 130 u 273 2,840 
0-0.5 248 193 4,230 
0-0.5 266 206 4,340 
0-0.5 314 201 4,490 
0-0.5 120 u 1126 2,330 
0-0.5 126 130 2,280 
0-0.5 120 u 163 2,330 
0-0.5 -- 170 --
0-0.5 52 u 67 482 
0-0.5 58 u 58 u 562 
0-0.5 56 u 64 u 570 
0-0.5 63U 58.4 1,020 
0-0.5 70 u 52 u 1,150 
0-0.5 66 u 59.7 1,150 
6-0.5 395 78.7 12,500 . 

0-0.5 516 110 12,100 
0-0.5 449 96 12,200 
0-0.5 59U 44 u 569 

0-0.5 63 u 40 u 610 
0-0.5 55 u 49U 485 
0-0.5 150 u 66.9 4,260 
0-0.5 140 u 106 4,080 
0-0.5 140 u 53 u 3,770 
0-0.5 87 u 54.6 1,850 
0-0.5 96 u 86.6 2,130 
0-0.5 88 u 79.5 1,680 
0-0.5 511 170 4,560 

0-0.5 328 209 4,820 

0-0.5 393 124 4,680 

Zinc 
23,000 

42,000 
36,300 

. . 

17,400 
30,600 
27,500 
23,500 
42,000 
49,000 
44,000 
4,800 
6,960 
3,540 
11,200 
11,500 
22,300 
7,930 
18,800 
15,900 
18,300 
18,400 
16,300 
10,800 
7,160 
5,870 
1,700 
1,230 
1,190 

15,300 
18,700 
15,700 
93,400 
89,000 c 

:J 
87,400 O" 

iii" 
36,900 (/) 

CD 

37,100 a. 
(/) 

32,300 c 

57,100 ~ 
() 
CD 

55,700 (/) 

55,100 Q. 

16,400 
(/) 
al 

16,500 3 
"'O 

17,700 ro 
(/) 

34,000 
41,500 
33,600 
36,600 
36,100 
36,600 
27,100 
24,100 
28,900 

--
2,410 
2,350 
2,200 
4,280 
4,120 
4,350 

· ~ 20,300 
19,600 
21,100 
1,820 
2,310 
1,530 

17,300 
15,000 
14,300 
12,600 
13,200 
12,400 
28,500 
30,100 
29 300 



Sample ID Date 

SS-25 A 3/23/2005 
SS-25 B 3/23/2005 
SS-25 C 3/23/2005 
SS-26 A 3/23/2005 
SS-26 B 3/23/2005 
SS-26 C 3/23/2005 
SS-27 A 3/23/2005 
SS-27 B 3/23/2005 
SS-27 C 3/23/2005 
SS-28 A · 3/23/2005. 
SS-28 B 3/23/2005 
SS~28 C 3/23/2005 
SS-29A 3/23/2005 
SS-29 B 3/23/2005 
SS-29 C 3/23/2005 
SS-30 A 3/23/2005 
SS-30 B 3/23/2005 
SS-30 C 3/23/2005 
SS-31 A 3/23/2005 
SS-31 B 3/23/2005 
SS-31 C 3/23/2005 
SS-32 A 3/23/2005 
SS-32 B 3/23/2005 
SS-32 C 3/23/2005 
SS-33 A 3/23/2005 
SS-33 B 3/23/2005 
SS-33 C 3/23/2005 
SS-34 A 3/23/2005 
SS-34 B 3/23/2005 
SS-34 C 3/23/2005 
SS-35 A 3/23/2005 
SS-35 B 3/23/2005 
SS-35 C 3/23/2005 
SS-36 A 3/23/2005 
SS-36 B 3/23/2005 
SS-36 C 3/23/2005 
HS-1 SS-1 3/30/2005 
HS-1 SS-2 3/30/2005 
HS-1 SS-3 3/30/2005 
HS-2 SS-1 A 3/30/2005 
HS-2 SS-1 B 3/30/2005 
HS-2 SS-2 3/30/2005 
HS-2 SS-3 3/30/2005 
HS-3 SS-1 3/30/2005 
HS-3 SS-2 3/30/2005 
HS-3 SS-3 3/30/2005 
HS-4 SS-1 3/30/2005 
HS-4 SS-2 3/30/2005 
HS-4 SS-3 3/30/2005 
HS-5 SS-1 3/30/2005 
HS-5 SS-2 3/30/2005 
HS-5 SS-3 3/30/2005 
HS-6 SS-1 3/30/2005 
HS-6 SS-2 3/30/2005 
HS-7 SS-1 3/30/2005 
HS-7 SS-2 3/30/2005 
HS-7 SS-3 3/30/2005 
HS-8SS"1 . 3/30/2005 
HS-8 SS-2 3/30/2005 
HS-8 SS-3 3/30/2005 
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Table 3-1 
Sample Results with XRF 

Phase II Investigation 
Former East La Harpe Smelter 

La Harpe, Kansas 

Sample Analyte with KDHE RSK 
Depth Arsenic Cadmium Lead 
(ft.bgs) 5.84 39 400 

0-0.5 137 276 3,340 
0-0.5 203 218 4,060 
0-0.5 152 237 4,400 
0-0.5 110 u 68 2,600 
0-0.5 110 u 77 2,700 
0-0.5 129 79.3 2,910 
0-0.5 280 155 9,620 
0-0.5 310 u 100 13, 100 
0-0.5 270 u 156 10,600 
0-0.5 82 u 49 u 1,400 
0-0.5 82 u 56U 1,390 
0-0.5 -- 105 1,380 
0-0.5 190 u 55 u 5,220 
0-0.5 . 210 u 66 u 6,730 
0-0.5 244 64 u 6,590 
0-0.5 130 u 102 2,830 
0-0.5 140 u 81 3,170 
0-0.5 120 u 81.2 2,540 
0-0.5 34 u 49 u 344 
0-0.5 35 u 77.2 342 
0-0.5 -- 57.7 439 
0-0.5 90 u 69.5 1,680 
0-0.5 100 u 57 u 1,980 
0-0.5 64 u 83.1 1,120 
0-0.5 159 223 2,150 
0-0.5 145 203 2,160 
0-0.5 108 137 1,880 
0-0.5 107 129 1,820 
0-0.5 89 u 167 1,960 
0-0.5 70 u 106 1,290 
0-0.5 39 u 196 466 
0-0.5 39 u 111 423 
0-0.5 -- 218 296 
0-0.5 75U 92.2 1,210 
0-0.5 68 u 83.8 1,060 
0-0.5 56U 108 812 
0-1 92.4 91.2 1,070 
1-2 40 u 49 u 169 
2-3 42 u 63.8 184 
0-1 189 72 u 4,210 
1-2 180 u -- 3,970 
2-3 49U 51 u 300 
3-4 35 u 55 u 109 
0-1 654 75 u 10,700 
1-2 596 130 11,700 
2-3 608 112 10,300 
0-1 60 u 64 u 1,040 
1-2 28 u 50 u 79.4 
2-3 34 u 53 u 132 
d-1 270 u 147 6,510 
1-2 58 u 54 u 509 
2-3 48 u 55 U 331 
0-1 89 u 64.7 1,290 
1-2 95 u 173 1,370 
0-1 540 u 153 22,600 
1-2 150 u 224 2,900 
2-3 61 u 55 u 541 
0-1 . 110 162 1,650 
1-2 34 u 47 u 105 
2-3 37 u 49U 178 

Zinc 
23,000 

12,600 
15,200 
15,900 
8,010 
7,760 
8,920 

40,900 
54,200 
42,600 
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3,940 c 
4,140 ::J 

0-
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c 
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Sample ID Date 

Table 3-1 
Sample Results with XRF 

Phase II Investigation 
Former East La Harpe Smelter 

La Harpe, Kansas 

Sample Anal te with KDHE RSK 
Depth Arsenic Cadmium Lead I Zinc 
(ft.bgs) 5.84 39 400 23,000 

PS-1 A 3/23/2005 0-0.5 120 U 62 U 2,010 7,060 
PS-1 B 3/23/2005 0-0.5 157 59 U 2,270 7,880 
PS-1 C 3/23/2005 0-0.5 110 U 60 U 2,060 7,420 
PS-2 A 3/23/2005 0-0.5 42 U 50 U 252 737 
PS-2 B 3/23/2005 0-0.5 40 U 36 U 212 678 
PS-2 C 3/23/2005 0-0.5 38 U 50 U 225 662 
PS-3 A 3/23/2005 0-0.5 39 U 47 U 58.6 416 
PS-3 B 3/23/2005 0-0.5 -- 45 U 82.0 534 
PS-3 C 3/23/2005 0-0.5 37 U 49 U 83.3 336 
PS-4 A 3/23/2005 0-0:5 34 U 42 U 92.0 618 
PS-4 B 3/23/2005 , 0-0 .5 -- 41 U 110 352 
PS-4 C 3/23/2005 0-0.5 32 U 46 U 85.5 379 
PS-5 A 3/23/2005 0-0.5 20 U 44 U 40 185 
PS-5 B 3/23/2005 0-0.5 18 U 41 U 30.5 176 
PS-5 C 3/23/2005 0-0.5 22 U 44 U 50.3 195 
PS-6 A 3/23/2005 0-0.5 -- 45 U 191 757 
PS-6 B 3/23/2005 0-0.5 32 U 48 U 179 736 
PS-6 C 3/23/2005 0-0.5 32 U 43 U 215 842 
PS-7 A 3/23/2005 0-0.5 -- 34 U 141 450 
PS-7 B 3/23/2005 0-0.5 29 U 44 U 112 440 
PS-7 C 3/23/2005 0-0.5 29 U 38 U 140 332 
PS-8 A 3/23/2005 0-0.5 -- 37 U 184 501 
PS-8 B 3/23/2005 0-0.5 -- 43 U 211 598 
PS-8 C 3/23/2005 0-0.5 -- 36 U 187 525 
SLAG-1 I 3/23/2005 I NA I 1,150 I 96 u I 12,000 I 30,800 
SLAG-2 I 3/23/2005 I NA I 370 U I 345 I 5,090 I 57,400 
SLAG-3 I 3/23/2005 I NA I 862 I 93 U I 4,390 I 28, 1 oo 
SLAG-4 I 3/23/2005 I NA I 84 U I 61 U I 833 I 4,800 
SLAG-5 I 3/23/2005 I NA I 319 I 172 I 2,050 I 22,000 
SLAG-6 I 3/23/2005 I NA I 291 I 65 U I 589 I 16, 100 

SED-1A I 3/31/2005 I NA I 13 I 73 I 186 I 2,087 
SED-18 3/31/2005 NA 16 59 U 190 2,109 

SED-2A I 3/31/2005 I NA I 24 I 102 I 498 I 4,434 
SED-28 3/31/2005 NA 19 89 515 , 4,481 

SED-3 A I 3/31/2005 I NA I 52 I 63 u I 2,731 I 9,805 
iSED-3 B 3/31/2005 NA 62 62 U 2,622 9,032 

ISED-4 A I 3/31/2005 I NA I 10 I 56 u I 84 I 469 
SED-4 B 3/31/2005 NA 9 56 U 85 459 

SED-5 A I 3/31/2005 I NA I 12 I 57 u I 91 I 285 
SED-5 B 3/31/2005 NA 11 57 U 83 280 
GP-1/SS-1 4/1/2005 0.1 279 118 U 12,065 >10% * 
GP-1/SS-2 4/1/2005 1 42 67 U 324 2,660 
GP-1/SS-3 4/1/2005 2 7 68 U 21 1,258 
GP-1/SS-4 4/1/2005 4 9 67 U 13 1,810 
GP-1/SS-5 4/1/2005 5 8 U 69 U 29 3,836 
GP-1/SS-6 4/1/2005 7 7 U 75 U 11 U 3,327 
GP-2/SS-1 4/1/2005 0.5 163 841 3,095 47,474 
GP-2/SS-2 4/1/2005 1.5 19 97 64 3,242 
GP-2/SS-3 4/1/2005 4 8 U 77 U 23 228 
GP-2/SS-4 4/1/2005 5 12 67 U 19 66 
GP-2/SS-5 4/1/2005 8 10 69 U 10 U 52 
GP-3/SS-1 4/1/2005 0-0.5 107 200 928 19,794 
GP-3/SS-2 4/1/2005 2 45 109 1,366 7,885 
GP-3/SS-3 4/1/2005 3 9 66 U 9 76 
GP-3/SS-4 4/1/2005 4 7 67 U 16 65 
GP-3/SS-5 4/1/2005 5 9 67 U 14 53 
GP-3/SS-6 4/1/2005 7 6 U 65 U 18 52 
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BGS-1 /SS-1 10/30/2004 0-1 <22.92 118 37 83 i en OJ 

BGS-1/SS-2 t0/30/2004 1-2 , <19~-89 .122 . 30 _ _ 70 _ g> . §- ~. 
1 BGS-1/SS-3 10/30/2004 2-3 <17.95 <53.45 40 78 _g ff ~ <fl , 
BGS-2/SS-1 10/30/2004 0-1 <23.61 93 <33.57 108 ~ - ~ § 
BGS-2/SS-2 10/30/2004 1-2 <24. 70 <62.12 52 50 CD c..I 

BSED-1 I 10/30/2004 I NA I <27.39 I <54.19 I 72 I 73 I~~~~ -1-----~~-~:_- 1J en en OJ 
(illllCD~ 

1-g 3 £c6 .,"2..3., 
CDCDCDo 
c.. (/) :::;) c ..__, ..... :::;) <54.09 I 49 125 NA <21 .51 BSED-2 10/30/2004 

SS1 A 
SS1 B 
SS1 C 
SS2A 
SS2 B 
SS2C 

10/30/2004 
10/30/2004 
10/30/2004 
10/30/2004 
10/30/2004 
10/30/2004 

0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 

Bold values exceed KDHE Tier 2 RSK values 
All results in milligrams per kilogram 
NA - Not applicable 

<18.75 
<14.49 
<17.17 
<20.22 
<15.48 
<20.46 

* Instrument over-range; material composed of >10% zinc 
-- Reading not taken 
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Table 4-1 
Soil Laboratory Analytical Results 

Phase II Investigation 
Former East La Harpe Smelter 

La Harpe, Kansas 

Sample ID Date Sample Sample Analyte with KDHE RSK 
Depth Matrix 
(ft.b~s) 

SS-1 3/24/2005 0-0.5 Surface Soil 
SS-11 3/24/2005 0-0.5 Surface Soil 
SS-15 3/24/2005 0-0.5 Surface Soil 
GP-1/SS-1 4/1/2005 0.5-1 Soil (direct-push) 
GP-2/SS~1 4/1/2005 2-2.5 Soil (direct-push) 
GP-3/SS-1 4/1/2005 2.5-3.5 Soil (direct-push) 
DUP-1/SS-1 4/1/2005 0-0.5 Surface Soil 
HS-1/SS-1 3/23/2005 0-1 Subsurface Soil 
HS-1/SS-2 3/23/2005 1-2 Subsurface Soil 
HS-2/SS-1 3/23/2005 0-1 Subsurface Soil 
HS-3/SS-1 3/23/2005 0-1 Subsurface Soil 
HS-7/SS-1 3/24/2005 0-1 Subsurface Soil 
Slag-1 3/23/2005 0-1 Smelter Waste 
SED-1 3/22/2005 NA Sediment Sample 
SED-2 3/22/2005 NA Sediment Sample 
SED-3 3/24/2005 NA Sediment Sample 

Bold results indicate exceedence of KDHE Tier 2 RSK values 
Results in milligrams per kilogram 
NA - Not applicable 
Sample DUP-1/SS-1 is a duplicate of Sample GP-3/SS-1 

Arsenic Cadmium Lead 
5.84 39 400 

340 94 4,700 
97 110 8,800 
76 180 2,200 
85 57 9,400 
1.9 71 95 

1.0 u 1.1 11 
1.0 u 0.87 7.1 

91 43 1,400 
12 2.3 76 
40 20 1,200 
110 55 5,900 
42 55 12,000 
460 130 29,000 
5.9 41 100 
13 60 240 
10 24 400 

Zinc 
23,000 

30,000 
48,000 
18,000 
61,000 
2,400 
260 
71 

12,000 
560 

6,900 
18,000 
19,000 
44,000 
1,000 
3,600 
11,000 



Table 4-2 
Water Laboratory Analytical Results 

Phase II Investigation 
Former East La Harpe Smelter 

La Harpe, Kansas 

Sample ID Date Sample Analyte with KDHE RSK 
Matrix 

GP-1/GW-1 4/8/2005 Groundwater 
GP-2/GW-1 4/8/2005 Groundwater 
GP-3/GW-1 4/8/2005 Groundwater 
DUP-2/GW-1 4/8/2005 Groundwater 
SW-1 3/22/2005 Surface Water 
SW-2 3/22/2005 Surface Water 
SW-3 3/24/2005 Surface Water 
SW-4 3/24/2005 Surface Water 
SW-5 3/24/2005 Surface Water 
Rinsate Blank 4/1/2005 Rinsate Blank 
BKG-1/SW-1 10/30/2004 Surface Water (Background} 
BKG-2/SW-2 10/30/2004 Surface Water (Backqround) 

Bold results exceed KDHE Tier 2 RSK values 
Results in milligrams per liter (mg/I) 
0.010 U - Analyte not detected above reporting limit (0.010 U) 
Sample DUP-2/GW-1 is a duplicate of Sample GP-2/GW-1 

k:ENV\35833\samples.xls 

Arsenic Cadmium Lead 
0.01 0.005 0.015 

0.020 u 0.20 0.037 
0.020 u 0.048 0.0085 
0.020 u 0.0050 u 0.013 
0.020 u 0.049 0.0092 
0.020 u 0.0050 u 0.0050 u 
0.020 u 0.041 0.0050 u 
0.020 u 0.055 0.0050 u 
0.020 u 0.0050 u 0.0050 u 
0.020 u 0.0050 u 0.0050 u 
0.020 u 0.0050 u 0.0050 u 
0.010 u 0.0050 u 0.010 
0.010 u 0.0050 u 0.0070 

Zinc 
5 

35 
1.3 
1.7 
1.2 

0.069 
1.8 
1.8 

0.078 
0.046 

0.030 u 
0.030 u 
0.042 
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LEGEND 

0 Surface Soil Samples 

This photo was provided by the State of Kansas Data 
Access & Support Center (DASC) and is dated 1991. 
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FIGURE 3-1 
UNBIASED SURFACE SOIL 

SAMPLE LOCATIONS 

East LaHarpe Smelter 
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LEGEND 

Slag Samples 

0 Biased Soil Samples 
NOTE: 

This photo was provided by the State of Kansas Data 
Access & Support Center (DASC) and is dated 1991. 
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FIGURE 3-2 
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East LaHarpe Smelter 
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LA HARPE, KANSAS 



LEGEND 

Surface Water & 
Sediment Samples 

This photo was provided by the State of Kansas Data 
Access & Support Center (DASC) and is dated 1991. 
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FIGURE 3-3 
SEDIMENT AND SURFACE 

WATER SAMPLE LOCATIONS 

East LaHarpe Smelter 
KDHESWP 

LA HARPE, KANSAS 
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• Direct-Push Samples 

0 Perimeter Samples 
NOTE: 

This photo was provided by the State of Kansas Data 
Access & Support Center (DASC) and is dated 1991. 
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FIGURE 3-4 
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LA HARPE, KANSAS 
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APPENDIX B 

Color Photographic Log 



PHOTO LOG 

Photo ra h Descri tion 

Looking west at an on-Site 
drainage ditch on the south side of 
the site. Old tires, two USTs, an 
oil reclaiming tank, and various 
other debris were located in the 
ditch. 

Looking northeast at I-beams and 
air stacks, preswnably from the 
smelter, piled on-Site. 



PHOTO LOG 

Photo ra h Descri tion 

Looking southwest at a large 
smelter waste pile located in the 
south-central area of the Site. 

Looking northwest at EPS 
personnel probing Boring GP- I . 
Boring GP- I was conducted south 
of a former smelter structure 
remaining on-Site. 



PHOTO LOG 

Photo ra h Descri tion 

Looking northwest at a various 
assortment of tanks stored on the 
northeast side of the Site. 

Looking northeast at a large 
smelter waste pile on-Site. 



PHOTO LOG 

Photo ra h Descri tion 

Looking west at an on-Site AST 
leaking orange sludge into a 
drainage ditch on the SE comer of 
the Site. 

Looking down at an asphalt/tar 
tank that is leaking. The tank is 
located on the northeastern portion 
of the Site. 



PHOTO LOG 

Photo ra h Descri tion 

Looking down at KDHE personnel 
using a portable XRF to scan a soil 
core for arsenic, cadmium, lead, 
and zinc. The soil core was 
recovered from an on-Site boring 
using direct-push sampling 
techniques. 

Looking west at structures of the 
former smelter remaining on-Site. 
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XRF Results - Field Log Sheets 
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31 12~56 H- 5-3 S5-3 11 'L 

Cd S7 .-::;ir. Tl..,,.... "' .- ,. .. ·- - I L...~0 ID'fO 'l-OCf 0 ,...., ,_ .. -, __,,,/.,,. n...7 T -

31 7 :'-/er~ ils-4 · 55-1- <Z..ca' 1cr. c.J- 801+ 
31 7:s2 HS-'t 55-3 <3tj /?;2- SOI 

0 ~1' 3( 7:5~ +!-s-5' 55-/ <-1--f 0 65({) 1'?8', I K 
1-1' 31 J;~B 115-.t) 55-2 <Sf! s-oq 521() 

.J.-5 3( -x:o1 H.s-s 55-3 ..(lf-~ 33 ( 37.;z_o 
31 <O;oL/ ./-1-5 - ~ 5S-/ <S'f {7-90 191{) 
)/ "B '. (}'J HS-fo 55-2 <fjb" /370 /t), b K 

~ 11 5?:n8 h«i-Lf- ~5-/ .L. (p Lf 

31 <6:oq Hs---4- ))-).. LlJD 
31 ~";I 0 H5-4 55-3 .l.§3 
~I 

(_7 . 

I ! I 7 _ Hs-S- S$-,f I Lf1 . 
3.2 <j•.IJ ltS-5 55-1_ ..( 5'-1 
~l i:iir ~S-) 55-3 L...Je;-



m1\n , LI• LVV) I· )LI IYI 

Site: 

::>"5 Date Time 

dM_ JJ- ~o/o.)' ?5~ L) -A-

75:11 .:.1v:i ~\ 

3>7 · ~'.2--9 

51 g; '5 ( 

31 ~:32 
Cl '3\ f?;3L{ 

·31 cg;37 
51 73·: t-/ 0 
3' l <D~. S-7 

31 r?~sq 

~I C7:02 

~ 32- 9 :o :s 
3 r 11~ntf 
"52- tt: or;-

Sample l ocation 

lf<;-b 55-1 
H5-Cc 55-z_ 

t-+5-7 55- f 
u.s-7 5S-J_ 

-Its- 7 55-3 
H5-7 ss-1 
HS-1 )5-2 

flS-7 55-3 

t/5-<i ss-t 
.J+s-8 >S-2. 
HS-~ .S5-3 
H-5-<;5 s5-I 
1ts-s< <; c:;-]_ 

115-~ 55 ·-3 

-

Arsenic Cadmium 

b'-1-.1 
/13, 
/')7i 

_.<;i_.4 

<5S-
< Slf-o 
<l5D 
<.f~ I 
(10 
<"2,L} 

c.37 
I(, J 
<'-/7 
<-t/9 

Lead 

22.ro K 
2qoo 
Slf I 
I b,t:JD 

/n.c:;-
11 g 

NU. 4?Ll Y. "l 

Zinc 

'37.° K 
22.J K 
f{WJ 
llJ,5 K 
7'J-~~ 
r.:,gfi 

. 

#;323/cU 3611J 
~v /2b0 



Client ___________ Page ___ of __ _ 

Project _______ Date __ Made By ____ _ 

____________ Checked By ____ _ 

122199 Form GC0-28 ______ ______ Preliminary __ Final __ 
-· ···· · ····- ·· - ·--·--· ···--·-.-·····- ···- ···-- ··--·---.. . ... . .. - - ·-.- . .. ------ -·--·-·· -

(i.va- SA~f~ , _____ - ___ fk __ __ -- -- __ ?YL '' - ------ _(~ 
~' { ·, _/h__--::3c 5. ).--: l . _fE::1) ... ____ 'j!:_~_/LtL _______ ~'ftf~_j ?3_ .. _____ _ . _____ _ 4-T_~ _ _ _ _ _ __ _ ? 2.~ ... _____ _ _ _ _______ _ .. ____ ··-·· _ 
z.J;Z6 ! . . 

lJ; ~ j) l_~~~-~~~-'~--~-~~J)~:~_:_~~~~-_j_·~-;~-~:~-~~ ·:_~}_;~1;i~:- _: __ :~~ :~---~::.~---~-<9!!_ _____ ~~-~- ~~- -:-~~-~~-j-~--~-~~~::_~-=~--:~-=-------
' /f f(~s __ ?._ .. _(1=2-1- ___ __ ;_~gl~ _______ olI./JJ___ ________ _ _________ _ ~ r_s-_ ___ .. ___ __________ , "'4L:L_____ ___________ _ ____ _ 
/fsf -?~. 3.L(~:"k) ________ ~LL£_ . ____ __ ·12L:ltl.?; ... _ . _ -~- r~ .. .. __ ___ ..... ~-q . _____ ____ . ___ ____ - - ~ ---~----
! l./55 -ts I_ fo-d) _ _ !/?}!1L~:& _ _ _ttJ.'J§"./.JfO._ _ __ 4' 9~ . ~ &"'/ ...... ____ .. 

i~ [W.,~--s2~·l1 ~~) __ _ Jq~_?_l~-~ __ .J~~ t_l>.L~r _ L..)O:s _ 'fz/Jq 

11116~ ~ 

z;lfO : c;·p; 
q·:c 1.. . 

( - , ~ 

'1-{lftt_q/ t/22 . 

3:<L/2/ 3il . --··-··· ·· - - --·· .... ·--· 1-·· 

:22~//6 
~~ls , 
ji;/ .s- ' 

'1/tl /37-
97-/:J.1 

L.. ~7-
~b -f' 

<!._ (., 9 

/ l3 I i.1 
l~/J 
~f 
/7/~ 

/6/j,__ ' 



Site Name Date Operator 1 'XRB/Niton Page# 

I v1 1/,,, /\ -c.. I 
. ~. \ t' - "/ f - I 
Persons on Site Representing Company Weather D.ata 
1 
2 
3 
4 
5 

Sample# Pb· Cd Zn Cr Hg As Ba Se Ag Notes 

!o-;J-
;q . 13?; q 

II ' 
q 

q j, r~ v. __ 
I 

- - j •, 

' 

Jo) 

/I') J 

£.1 z_ ( /j,4..-,.. I 

L.IJ 

t f5-5 l/mv,_q.. I'-' 
7 +f , .. ~ . 10 

./J1--~-t-~~-+--~~3~C--1-~~·~~·~~~i~~-D~1--~-l-~-+--)~.-·--1~~-+-~--4-~--1~~~~4·~~~~2~· ~~-t-~-i 

1'11- (.u Fl~5 Liz. . 
I t (;, _ z,:3 

a1---~+--~~~-D~h-+-~~1~7·~-~ii~1~9-+-~-+-~-+-'-j_f_·_._~-+-~-+-~-+-~-+-~-+-~-+-~-i 
.µ 1.. Bo S-

~~- ~-+-~-+-~-S--+-_L~~-J~Z~~~l-+-~-+-~-+-~~L--+-~-t--~-+-~-+-~-+-~-t-~-t-~i 

1A f5-=r /A..,,.,,,,"' ~iA L7n 1,-72 I '1 
11 t q ~ . .ttJ b 

r31--~-t-~-+---~~3~· 3--1~L~,l~~q1-+-/~J~~~· --4-~-+~~~L=·~19~~~-+-~-~~--1~~+-~-J-~--1~~i 
a ~. ? ~ 

1~~-t-~--t~'~-t-~-+~~~-+~~+-~-+-~~+--~-t-~~t---~-r-i ~--t~-~-t-~--!~~1 
I I i I i i 



IYIM n. (.'J. L V V ") I . ) Lf IVI NU. 4Yl1 P. 'l 

Site: /;2-1- 5 l" '"'1"1" £,,.,_f/f:er / [;;; s + L !l 1 a__ 

tJa4:e.5 
Date Time Sample Location Arsenic Cadmium Lead Zinc_ 

J.lJo 21;.c<::> _Su.ts s -i~A-- ~~ sr-Jrr- &/z:J.)Y Jiio>-h1 i.ue.+-
)/Jo 2o: 11> SLl l?._Sj - J5 II J2/>.J. L...tt &Wz-/io 'ff92/qq 

I f!. ir/¥ <:. t,-g '-H9/J1- 9;3~/>:. 
G 31,./f ,Lt,/;, 1.m-11< IFfi3/"'1 

.1.o ~ :Z~ Jltt:i <:;<d Jt</ (t>-/) ~'i I II < 9-1 1010 /JP, I/ tflz. /Jjl 

~ I 

n /Js L.cf I l'l!.fn-/Zi./ 311rll>/izs ;2D; JD 

..Zo; 7<j lc'l/11 t./;5 crzz/ r:r ¥f/!Jlx~ 

2- SS- PS t\ I 
• 

2.- ~16A 
4 Su f\~(- P"'11-' 

tJ cit f r-tf-/ :;,' v ieJ 

J .).tj~ ~S" Si..tl!SS -- JI/ A i/p 11'1 L 7-0· /tl~'1/j4 FZ.1J/":17 !lo-

~:52 f., 11/J~ 'fl.) .2..~ '2J t;-;:) 7-$" JS3¥U i 
) fib;~~ (..... bl//;) />'D/:J.'-/ Zi·&1/ Z(o -;1.bb~YJ I 

I -J.J ~ /) ~ ~utl5~ - //,. A <10 L.. (,,,7.., 11+},c;- "'f..CI Jr~ 
j.) ~ l>>"° 8 Lii L...iol /':f3/ S' q;o /Ji" 
21 :11> ,~_ 

j-z., J' . < (.) IJ7-/ .5 '(/)'5 /1s--
·"h~ is /J <q · Lio(. <fz-/s '1~ 7/, !, 

' St.t·~s - 13 A 1Lf9 )20 ,,, /z.1 'f''"sa I '1 t z:zCj tJ°8 11, u:. ,:r 
I 

21 !2D B 'lt-/-i-z. 'i"K /:i '( lf'fz.1( ltr Z'f HZ., II l 
' 

J./; it~ G 11..-o- h..(J (7/, ]401 /4~ lrb"KC/ 1 I 

J..1; °7>1) 51dss - /'I A .J..'-/ /(p .LD'f '-/ z-i J 'l 1iUi9 I lz 
) B . L...14 ,<s'E 2'(/3 Jq- 1z31.:.'/ ll 

c. L..J.Lf i...>-+ jof-)':j- l'lS-.2) 

?.J; lit/ .51..4 f!..55 -AJ') A- -< 15 <log },'fD Jr 1 z.rz J z o· 

' B 1.f., /-:J. .( {, 'i? ·.3<}319 17-C>D / 'Z 

t 2--z./b L.(p'j 322/~ 1311 l 2J 

22;00 Sut~~ - ir If ll 13. . L l.,o . 1'1 /LJ i.,.1~ h2 
U,'.,()}., 8 Ii\ }3 .(~I (o-3 J~ 411 ho 
ZZ!,i)~ c 1i.. /3 . L._/pb 112/5 ~tt~ /r3 · 

) 
l"l =-1~ Sc.t12~s - if 4 :l'i J 1- L. l.D /;3-z.) 11 '-l!Yt~/3<1 ' 

fl, 3r)Y L. lo4 (ijC }l-z._ <t1;1r / 1H 
'41 {_ lf:J./ 1- 4fp'f (,JI I JI 'Ji?J h'I 

,..., 

6Cavf-&.J-fvf '3/~ ., -X;bf;"' s'ed - I A Js/l./ 13)20 t"tL I' "J..r»6:t J z'/ 
~; oq f> /(, /'/ <. 5'1 /'ji>f{p '2..1eq/'lJj 

eDA-Mr v; ;z, 5eJ. -2- A- 2l//b /o:i./:it> ·l/lf~/q 1'1~1J4° 
K; iS- 13 /q I In x.q /J.D ~ 'l'l'fii /30 

5w/q 



I 
\;, 
l 
i' \ 
l \ 
l \ . 

. \ \ . ' . ' 

\ 
\ 

\ 
i 
\ 

i 
i 
' ' ' ' 
; 

\ 
\ 
\ 

\ 
I 

' 

MAK. LY. LOUJ l: ?UM NO. 4521 P. 2 

Site: IP.f---S lr4rtyo1A6~/fVJ1 / Get6f ta.!/t1'f' /SH ~ ... 1 l)-"\ 
}./1;./--c> 

Date Time Sample Location Arsenic Cadmium Lead Zinc 

/d-krp 3i~1/o{" g:.z.§ SeJ -3 A- ,)?. /Jl/ ~~3 I 21'15t l Z/, l'tlt>S-/rt, 
>hl/6? ~ :z:g S-<t(_ - 3 15 l.Z.} f L/ L.LL 2/0''?:Z- / l> 1.D "$)..A> 

.: l)"'.£-"!1.S 
3hJ /1>( 1:30 sed ... i.f if It>/ 3 ~$"b 'Jt./ I'-/ 4t$-/fts 
>h1/0"1 ¥ :~z s·~ -q 6 q/3 ·L~fo g5 /'-/ 459 /JD 
'?/-:s 1 ·i:> </ s-«. - S" 4 IZ/"3 <~1 9) /'-/ z~I? 
3/"'3 I r1"' ~c-d - 6 6 Ji /3 L~:t f>l1 z.FP/x 

w.JJ 3/31 ·i~)y Hs2-sSJ h (o"'l 11 I@ L7/ q_3~/,,- !1--,Z/p/ J SI. 

?{t..t~c.A. 3/-3) -g-,76 8(),/11 Cf'/ /26"' to~/ tr (, Z.i i' /t;z_ 

tMf""" Jb,1 z-.1'* J.ls1..S53 b~3J A- /J./. '3 L.. s-~ qf,. /'-/ ?J8lr 
3/s/ b~'J'Ll ~ N /3 l.~'f Z/9 /'-} 211} /q 

f \W~q} 1h/ t: !I-.,. l/kJ5S'3 {z---,,') k 9/2 <s-r 5~/3 l5?'i/1l 
>/~/ o~s-1 Pl J)/2.:. L. S-b iiJ./3 /(,'/$" /u 
;/11 (/~03 c ¥/i.. I. $f L/J /J i trl/fa 
3/J( q~t>'( il-S/t;'J/ tµ~ JI- t-i/3 . <io /3'{ /,;: )t,t.ff /13 
~3/ 9~ ;-z, ~ J'1' /'"!> <s-9 i~b/r" 2.3 z:t /7:r_ 
31?/ 1':t't lfst 5.5 J._ {J-2) ;I )1/'!> ({,[, 'fl I "I lq12 l-u 
V-i,i 1;1-:r !J J'{/3 Lf:h '{IJ /'{ 1~1s.1 In 
3/1/ !l-SJ..§5/ /0-1) Jlb/'}j J5"Lfl(~ 

-
'l:U If ff/Uiftl t.s-t. 

3/3/ 7~:.zs A N/1 t.'1o /)f/!f /033 /,~ 
3i?i 'i~ )o Q.. <Jo C:..')b J l'Z/ ~ 113/J4 
3()/ ~;3<' /l~:.t 553 (z-1) A- 15"/> <bo '"51 '-/ 7:JCJ /14 ' 
3/31/ Cj;J-':j & }2/3 L.IPO 7-3/L/ Ji/3 /e, 
3/Jil r: lf) J./; ~ 55:;_ ( J.d1' 11 LJ'f Lfo { i;=u, I 1- .2.'I r1 /zr 
3/3j l~~Ub ik-'f 9$/ !6-J) /(- Lt3 IW JJ,-;r I "7 1s2~J21 

3131 lo~"S H53 .ss i lb-i) If 4~ /fo L.ff J~/9 2/Xll /zq 
5/3/ Jf.;/) 11-~ 65 J { 6 ~d f4.- <1 L"r(:,, /61/ 1 S-S?..f II 

?i~I }r;~1..'!) /./-s I 55 2.. l 1-z~ 11- /D/L I..>"¥ ~/3 'SDl: .. /16 
3/?J if) ~ X'> ~-;~53(z-3) iT 13 I<. L.L -z, ~n141 'Jl,i /;1 ,, 

31 



Site: E' L ttfta coe stnii±er 
l 

y ~[ rClt 1)- - v4Yf7 
Date Time Sample Location Arsenic Cadmium Lead Zinc 

3/z,r/n5 z_;o~ /Y\llJ 5/D 13 ()..I I() foO '?t911 
I Lf :-z-7- fv\ ~ t> STP <t I. 7 

4: '2-5'° M-4 ~f) STD 55, tV 6 () 3"3/ 
rh f1> <£:, ~ '1) ~ IJ 

Jhy., f /hlJn/ l/ "<,rJ rJV' 
- I - - .. r 

3'4J/nc;- ·1: t/ ~A- MED )Ji> a5--T /()r'""n . 5 I 'Z -· 
1h ED 5Tt> 5{ [.,fr II / 11'J '37( 2-'~Z~n 

r+~ 42- D MFb Sli) <~L/ 11 .1 u 318" 
C~3Lo vV\£-b <> '\ D . -<-;;,I . 112.D . ';Zt; 

I 

3/.2$~t; v"3.()~ McD srn IO & O 
? I.Jr /nc:; 'I:~ ~r: IY1~d .srrf I I q II lOO 317 
.7hnfat) ttOtJJ All.e_/ 'Sf~ l ~z__ 1()7() 3o<X 
7/~11/n.) T~~A- rnJ srd- <&lf I I .'JD 3/0 
?Jho/n~ Cf~ I ~A- M1rl 5-tL I Vt-f 1 o'-1-n 309 
2..'7' --?'1 A 1,1'\ .,, ,, .. .JJ _/'..LI 4<" /jl'I 0A J __,I I JC'-? I.~ "Z!J"'.l }tJ 

' .;v - - - - I , . - , , , - , _, 

"· 



APPENDIX D 

Boring Logs 



Drilling Log 
Project Name I Project Number Boring Number 

k'.~.~-;; -~ L• # ~lli'.iE. 3S}(S3 GT'- I 
Ground Elevation I Location Page 

i~ +f.,~ J( ( I 
Air Monitoring Equipment Total Footage 

I. {.' 
"If ~I e" 

Drilling Type Hole Size Overburden Footage Bedrock Footage No. of Samples No. of Core Boxes 

.. 
}>\<l.[C"I · ... O.Stf b 

Drilling Company Driller(s) 

f ti 5 'iL"I..; t,,Lt 'c.( n °"··· I'\ £.::--\i\..C't.....t... 
Drilling Rig 

c.~o'?ltc iSt:: 
Type of 

1l{vc.ll.- "1.o-'t17i?'() Sampler 
M A t.11..ot cc. t-

Date I To 
Field Observer(s) 

Lf- /-OJ L/· I- o..f l'.. S<.:"fiit_, c_. e.o~•a "'<:. 

Depth Class Blow Recov. Runt Sample PID(ppm) Remarks! 
(feet) Description Count nme D~1g, BZ I BH I s Water Levels 

- .S1t.~~. ""!'I ..... <. &£AVGW1 ~'-Le'..'"' 'fi2-U.\ 
~: •"!>':tS -- .u • .v -

- ?<.."rs"1 •L , :><>i'1, i:>t1M?. 
, -- - °6"1. <L.~ ;; It ~··"""'.S . -

1 -- ~"""()" ~'1 ...,, s lt.J'I, ._,_"' ... ~~~ c. -" 1 LJ4..) I 

;): 
-- tf•IV-~1...-...s '""''C _, So.,. 1 'l>ll>f~ -- -- u..O -

2 - - -- 5-:J'-"' '4 c.. ....... ..,, ""'" .. "",..,.£ a<Zll....,.. l .J rot- 'f/., J, ,....<t> --..,. t'i.·~-i·c I ,....eo . CO'\S·t~, l> '1.."'I ft:> CJ,\.,~. . -
- -

3- -- -
-"' -- -
- -

4- --- -..,. 
5MJ•'1 c.. ..... "1, t-.1 ...... ~Ill""" (_s 'iil-Sl~l 

-
- .... ~. -

I • - ~!£~"'"' • ""«>. ~~·sl.."'"'f , 't>"\'"'-'? . -
-'- -

5-'-
~ 

-
- -- -- o..\•(J -
- -

6- -1>1'<1'\'I: ~ 11'\b•~l . -
- -
- -
~ -
- -

7- -- -
- t;f'~t~·~~t c. ........ I( \ f~: a.so -
- i(. t..> .... t,@ / . £, · 'J';\S -

8- -
- -
..,. -
- -- -

9- -
- -- -
- -
- -

10- -
"'" -- -- -
- -

11- -
- -- -
- -- -

12- -
- -
,.- ~ 

- -
- .... 

13- -
- -- -
- -

14 - -
BZ=Breathing Zone BH=Bore Hole S=Sample 051601 Form WCD-2-1 



Drilling Log 
Project Name I Project Number Boring Number 

l'.~t • i'. •• ~ L~ ·~~ ~<;l("',t~ 6-i>-"2... 

Ground Elevation I Location Page 

LA tt1t P..?E. K~ I 

Air Monitoring Equipment Total Footage 

~-s' NA. 
·' 

Drilling Type Hole Size Overburden Footage Bedrock Footage No. of Samples No. of Core Boxes 

b1n.c~1- ?..,5.-1 
-i ., 

Drilling Company Driller(s) 

f "?S (l.. . V•·!,e. •'l-, s. t :.+ z '<'.<-<... 

Drilling Rig Type of 

"'11tt.>c.."-• fr\..-1>..:."7.;_~ {.-c.DPil-0~ E Sampler jV)>'IC..fl.Oc.D(').F-

Date I To Field Observer(s) 
'i-1-0..) L/·1-0~' /(. &Jwt~, c.. (Ot"lt'.1...,0 

Depth Class Blow Aecov. Aunt Sample PID (ppm) Remarks/ 
(feet) Description Count Time Des1g. BZ I BH I s Water Levels 

- '(::',._.._ n,.o"'f#ift\lll\o·L1 j~&..'T,S ., 01-.ie..t( l Jb yV].... "'2-J. ! ... 
~7AC.."1 •• I 'f'Z<> -

- Hf.>,.,)- 'Vt"'c;.f..c, , .. ~ • .?11 "'~ -
- -
- -

1-
~;:; 

-
- .. ~\~l •S St.~~· '1.lo -
- / -
-

• """""' 'C.& "" '-t."' .n 
-

- \;\·o -
2 -

- Su. .. 1:'i '-'-""""'> V\."""'i '))" A-<l. ~°'"""" ( 10 '(JI.. U-z.\.. ~~-! 
-

- ~.? ........... 5-t'«-; ~"'h'I t Sof-1 Li> ... i;.,s{."'r/ ~.o-t.s' 
-

- , -
- -

3- -- -
- - 4- """et- ::. ... ...i&> - -
- -
- -

4 --- -
- C.1.."r'f, "1Jl..,tc.t,. .i.. .. 111 ......... ,,,...,.., .,.~ t1i) ~P..'lt~i -
- -
- '"1'flA'C.:C.. .... .... .... ~t.~"I•<.., -c ·A.-1 ... ., o ..... n1? . -
- -

5- -
- -- -
- ~> -
- -

6- {o -
- -
- -
- -
- -

7- -
- -
- -
~ 1-- --- ,___ -

-
8- C'-A-'1, k<>1> •::." eq,-0.,.,.y, t\.~\\., ~l~<tf'-, ~Q.. - ...... Vl!>·~1t'\("11 \)"'"'~- -i;;l'I~: 11·1~!." 

-
- t,... ......... ~". .. ,.,_tOt. ,.._. O•"J: -
-

~FvSl'f(. G! ? ,$, 13<;.J -- -
9- -

- -
- -
- -
- -

10- -
- -
- -
- -
- -

11- -
- -
- -
- -
- -

12- -
- -
- -- -
- -

13- -
- -
- -
- -

14 - -
BZ=Breathing Zone BH=Bore Hole S=Sample 051601 Form WCD-2-1 



Drilling Log 
Project Name I Project Number Boring Number 

Jlt>ttf:. ·~ ...... I ft ..,,...~c 3.f'i{'"3""t, Ct>-~ 

Ground Elevation I Location Page 

14-~~ ,.,. .... ~J I 
Air Monitoring Equipment Total Footage s-.o -I\,) A-

Drilling Type Hole Size Overburden Footage Bedrock Footage No. of Samples No. of Core Boxes 

P\Of,e-l • T'<>St-1 
;.. .. 

Drilling Company Driller(s) 

E~~ j, ~~\<iu(.., i.. ~'~l fl.. . 

Drilling Rig Type of 

-r.a1.1ci:. • 11'1<>..>1'1 , f.o ~oPllC>rSt 
Sampler 

l'Y\A< w,.,.., t. 
Date I To 

Field Observer(s) 

4•1· o(' <-1, ,,e.< JC ~'-'-'"~~. c.. , ... ,ri.~ 

Depth Class Blow Aecov. Aun/ Sample PID(ppm) Remarks/ 
(feet) Description Count Time D!lsig. BZ I BH I s Water Levels 

- ·~\t.t. ... ,,. ..... ~~t.... t.. b -4-<- {.,,,~ c.e.t < St"'1l"t: 1•NS" -
- .;.. 

- -
I--- -

1- 5 ,._., ~ t.'--"I, JM iL<i. ~'1Q<.J.>J C '"' i ..._ 1';z), "'~ ~" ~·~ 
-- .f'1...,....S"I •C.., ~A"''?, 
-

- ..s 'l'--r co,.Js •S-1f,Jc_.."/ /\,\p -
- - 12.£21 o-n--J - :SL-At C ~"'" .S "T £ - -
·- -

2 -
- :5,._ '1.) , -. ~ '\.n.•c.•t J". .t/\(..,tiu.rt·.s , i>,L,..-C.lt- -
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Laboratory Analytical Results 



• ENVIRONMENTAL 
SCIENCE CORP. 

Trevor Gustaf son 
Burns & McDonneli 
9400 Ward Parkway 
Kansas City, MO 64114 

March 26, 2005 

REPORT OF ANALYSIS 

Date Received 
Description KDHE - La Harpe Smelter 

Sample ID 

Collected By 
Collection Date 

Parameter 

Arsenic 
Cadmium 
Lead 
Zinc 

SED-1 

Keith Schutte 
03/22/05 16 : 15 

Result 

5.9 
41. 
100 
1000 

Det. Limit 

1.0 
0.25 
0 .25 
1.5 

Units 

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

April 04, 2005 

ESC Sample # 

Site ID 

Project # : 

Method 

601-0B 
6010B 
6010B 
6010B 

12065 Lebanon Rd. 
Mt. Juliet , TN 37122 
(615) 758-5858 

1-800-767 - 5859 
Fax {615) 758-5859 

Tax I.D. 62-0814289 

Est. 1970 

L193049-01 

35833 

Date Dil. 

03/31/05 1 
03/31/05 1 
03/31/05 1 
03/31/05 1 

Tom 
BDL - Below De tection Limit 
De t. Limit - Estimated Quantitation Limit(EQL) 

Laboratory Certification Numbers : 
AIHA - 100789 , AL - 4066 0, CA - I -2327, CT- PH-0197, FL - E8748 , GA - 923, IN - C- TN-01 

KY - 90010, KYUST - 0016 , NC - ENV375,DW21704, ND - R- 140, SC - 84004, TN - 2 006, VA - 00109 , WV - 233 
AZ - 0612, MN - 047 - 999 - 395 , NY - 11742, NJ - 81002, WI - 998093910 

Note: 
The reported analyt ical results relate onl y t o the s a mple submi tted . 
This report s hall not be rep roduced , except in f ull, without the written a ppr oval from ESC. 

Reported: 04/02/05 18:02 Printed: 04 /04/05 1 1 : 56 

Page 1 of 1 2 



• ENVIRONMENTAL 
SCIENCE CORP. 

Trevor Gustafson 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 64114 

March 26, 2005 

REPORT OF ANALYSIS 

Date Received 
Description KDHE - La Harpe Smelter 

Sample ID 

Collected By 
Collection Date 

Parameter 

Arsenic 
Cadmium 
Lead 
Zinc 

SED-2 

Keith Schutte 
03/22/05 16:30 

Result 

13. 
60 . 
240 
3600 

Det. Limit 

1. 0 
0 . 25 
0.25 
15. 

Units 

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

April 04, 2005 

ESC Sample # 

Site ID . • 

Project # : 

Method 

6010B 
6010B 
6010B 
6010B 

12065 Lebanon Rd . 
Mt . Juliet, TN 37122 
(615) 758 - 5858 

1 - 800 - 767 - 5859 
Fax (615 ) 758 - 5859 

Tax I.D . 6 2- 0814289 

Est. 1970 

L193049 - 02 

35833 

Date Dil. 

03/31/05 1 
03/31/05 1 
03/31/05 1 
03/31/05 10 

Tom 
BDL - Below Detection Limit 
Det. Limit - Estimated Quantitation Limit(EQL) 

Laboratory Certification Numbers: 
AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, F~ - E87487, GA - 923, IN - C-TN-01 

KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233 
AZ -0612, MN - 047-999-395, NY - 11742, NJ - 81002, WI - 998093910 

Note: 
The reported analytical results relate only to the sample submitted. 
This report shall not be reproduced, except in full, without the written approval from ESC. 

Reported: 04/02/05 18:02 Printed: 04/04/05 11 : 56 

Page 2 of 12 



• ENVIRONMENTAL 
SCIENCE CORP. 

REPORT OF ANALYSIS 
Trevor Gustaf son 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 64114 

March 26, 2005 Date Received 
Description KDHE - La Harpe Smelter 

Sample ID 

Collected By 
Collection Date 

Parameter 

Arsenic 
Cadmium 
Lead 
Zinc 

SLAG- 1 

Keith Schutte 
03/23/05 09:50 

BDL - Below Detection Limit 

Result 

460 
130 

29000 
44000 

Det. Limit - Estimated Quantitation Limit(EQL) 

Det . Limit 

1.0 
0.25 
25. 
150 

Units 

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

Laboratory Certification Numbers: 

April 04, 2005 

ESC Sample # 

Site ID 

Project # : 

Method 

6010B 
6010B 
6010B 
6010B 

12065 Lebanon Rd . 
Mt. Juliet, TN 37122 
(615 ) 758-5858 

1 - 8-00 - 767 - 5859 
Fax ( 615 ) 758 - 5859 

Tax I.D. 6 2 --0814289 

Est . 1970 

L193049-03 

35833 

Date Dil. 

03/31/05 1 
03/31/05 1 
03/31/05 100 
03/31/05 100 

Representative 

AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - , IN - C-TN-01 
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006 , VA - 00109, WV - 233 

AZ -0612, MN - 047-999-395, NY - 11742, NJ - 81002, WI - 998093910 
Note: 
The reported analytical results relate only to the sample submitted. 
This report shall not be reproduced, except in full, without the written approval from ESC. 

Reported: 04/02/05 18 : 02 Printed: 04/04/05 11:56 

Page 3 of 12 



• ENVIRONMENTAL 
SCIENCE CORP. 

Trevor Gustaf son 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 64114 

March 26, 2005 

REPORT OF ANALYSIS 

Date Received 
Description KDHE - La Harpe Smelter 

Sample ID 

Collected By 
Collection Date 

Parameter 

Arsenic 
Cadmium 
Lead 
Zinc 

HS-1 SS-1 0-1 FT 

Keith Schutte 
03/23/05 14 : 05 

Result 

91. 
43. 
1400 

12000 

Det. Limit 

1.0 
0. 25 
0.25 
15. 

Units 

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

April 04, 2005 

ESC Sample # 

Site ID 

Project # : 

Method 

6010B 
6010B 
60108 
6010B 

12065 Lebanon Rd. 
Mt. Juliet, TN 37122 
(615) 758-5858 

1 - 800 -.767 -5859 
Fax (615 ) 758-5859 

Tax I.D . 62-0814289 

Est . 1970 

Ll93049-04 

35833 

Date Dil. 

03/31/05 1 
03/31/05 1 
03/31/05 1 
03/31/05 10 

Tom 
BDL - Below Detection Limit 
De t. Limit - Estimated Quantitation Limit(EQL) 

Laboratory Certification Numbers : 
AIHA - 100789 , AL - 40660, CA - I-2327, CT- PH- 0197, FL - E87487, 23 , IN - C-TN-01 

KY - 90010 , KYUST - 0016, NC - ENV3 75,DW21704, ND - R- 140, SC - 84004, TN - 2006, VA - 00109, WV - 233 
AZ -0612 , MN - 047 - 999-395 , NY - 11742, NJ - 81002, WI - 998093910 

No t e : 
The r eported analytical result s rel ate only to the sample s ubmi tte d. 
Th is r eport s ha ll not be r eproduce d, except in f ull, withou t t he written approv a l from ESC. 

Reported: 04/02/05 18:02 Printed: 04/04/05 11:56 

Page 4 of 12 



• ENVIRONMENTAL 
SCIENCE CORP. 

REPORT OF ANALYSIS 
Trevor Gustaf son 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 64114 

March 26, 2005 Date Received 
Description KDHE - La Harpe Smelter 

Sample ID 

Collected By 
Collection Date 

Parameter 

Arsenic 
Cadmium 
Lead 
Zinc 

HS-1 SS-2 1-2 FT 

Keith Schutte 
03/23/05 14:10 

BDL - Below Detection Limit 

Result 

12. 
2.3 
76. 
560 

Det. Limit - Estimated Quantitation Limit(EQL) 

Det. Limit 

1. 0 
0.25 
0 .25 
1. 5 

Units 

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

Laboratory Certification Numbers: 

April 04, 2005 

ESC Sample # 

Site ID 

Project # : 

Method 

6010B 
6010B 
6010B 
6010B 

12065 Lebanon Rd . 
Mt. Juliet, TN 37122 
(615) 758-5858 

1 - 800 - 767-5859 
Fax (615) 758-5859 

Tax I.D. 62-0814289 

Est. 1970 

L193049-05 

35833 

Date Dil. 

03/31/05 1 
03/31/05 1 
03/31/05 1 
03/31/05 1 

AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - C-TN-01 
KY - 90010, KYUST - 00l6, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233 

AZ -0612, MN - 047-999-395, NY - 11742, NJ - 81002, WI - 998093910 
Note: 
The reported analytical results relate only to the sample submitted. 
This report shall not be reproduced, except in full, without the written approval from ESC. 

Reported: 04/02/05 18:02 Printed: 04/04/05 11:56 

Page 5 of 12 



• ENVIRONMENTAL 
SC I ENCE CORP . 

Trevor Gustafson 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 64114 

March 26 , 2005 

REPORT OF ANALYSIS 

Date Received 
Description KDHE - La Harpe Smelter 

Sample ID 

Collected By 
Collection Date 

Parameter 

Arsenic 
Cadmium 
Lead 
Zinc 

HS - 2 SS-1 0-1 FT 

Keith Schutte 
03/23/05 14 : 40 

Result 

40. 
20. 
1200 
6900 

Det. Limit 

1.0 
0.25 
0.25 
15 . 

Units 

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

April 04, 2005 

ESC Sample # 

Site ID 

Project # : 

Method 

6010B 
6010B 
6010B 
6010B 

12065 Lebanon Rd. 
Mt. Juliet, TN 3 7122 
(615) 758 - 5858 

1 - 800 - 767-5859 
Fax ( 615 ) 758-5859 

Tax l . D . 62-0814 289 

Est. 1970 

L193049-06 

35833 

Date Dil. 

03/31/05 1 
03/31/05 1 
03/31/05 1 
03/31/05 10 

Tom epresentativ e 
BDL - Below Detection Limit 
Det. Limit - Estimated Quantitation Limit(EQL) 

Laboratory Certification Numbers: 
AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197 , FL - E87487, N - C-TN- 01 

KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 20 , VA - 00109, WV - 233 
AZ -0612, MN - 047-999-395, NY - 11742, NJ - 81002, WI - 998093910 

Note : 
The reported analytical results relate only to the sample submitted . 
This report shall not be reproduced, except in full, without the written approval from ESC. 

Reported: 04/02/05 18:02 Printed: 04/04/05 11:56 

Page 6 of 12 



• ENVIRONMENTAL 
SCIENCE CORP. 

REPORT OF ANALYSIS 
Trevor Gustafson 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 64114 

March 26 , 2005 Date Received 
Description KDHE - La Harpe Smelter 

Sample ID 

Collected By 
Collection Date 

Parameter 

Arsenic 
Cadmium 
Lead 
Zinc 

HS-3 SS-1 0-1 FT 

Keith Schutte 
03/23/05 15:10 

BDL - Below Detection Limit 

Result 

llO 
55. 
5900 

. 18000 

Det. Limit - Estimated Quantitation Limit{EQL) 

Det. Limit 

1.0 
0.25 
2.5 
15 . 

Units 

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

Laboratory Certification Numbers : 

April 04 , 2005 

ESC Sample # 

Site ID 

Project # : 

Method 

6010B 
6010B 
6010B 
6010B 

12065 Leb anon Rd . 
Mt . Juliet , TN 3712 2 
(61'5) 758 - 5858 

1 - 800 - 767 - 5859 
Fax (615) 758-5859 

Tax I . D. 62--0814289 

Est. 1970 

Ll93049-07 

35833 

Date Dil. 

03/31/05 1 
03/31/05 1 
03/31/05 10 
03/31/05 10 

C Representative 

AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487, GA - , IN - C-TN-01 
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233 

AZ -0612, MN - 047-999-395, NY - 11742, NJ - 81002, WI - 998093910 
Note: 
The reported analytical results relate only to the sample submitted. 
This report shall not be reproduced, except in full, without the written approval from ESC. 

Reported: 04/02/05 18:02 Printed: 04/04/05 11:56 

Page 7 of 12 



• ENVIRONMENTAL 
SCIENCE CORP. 

REPORT OF ANALYSIS 
Trevor Gustaf son 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 64114 

March 26, 2005 Date Received 
Description KDHE - La Harpe Smelter 

Sample ID 

Collected By 
Collection Date 

Parameter 

Arsenic 
Cadmium 
Lead 
Zinc 

HS-7 SS-1 0-1 FT 

Keith Schutte 
03/24/05 08:05 

BDL - Below Detection Limit 

Result 

42. 
55. 

12000 
19000 

Det. Limit - Estimated Quantitation Limit(EQL) 

Det. Limit 

1.0 
0.25 
2.5 
15. 

Units 

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

Laboratory Certification Numbers : 

April 04 , 2005 

ESC Sample # 

Site ID 

Project # : 

Method 

6010B 
6010B 
6010B 
6010B 

12065 Lebanon Rd. 
Mt. Juliet, TN 37122 
(615) 758 - 5858 

1-800 - 767 - 5859 
Fax (615 ) 758 - 5859 

Tax I . D . 62 - 0814289 

Est. 1970 

L193049-08 

35833 

Date Dil. 

03/31/05 1 
03/31/05 1 
03/31/05 10 
03/31/05 10 

ESC Representative 

, GA - 923, IN - C-TN-01 AIHA - 100789, AL - 40660, CA - I - 2327, CT- PH-0197, FL - E8748 
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, 

AZ -0612, MN - 047-999 - 395, NY - 11742, NJ - 81002 , WI 
- 2006, VA - · 00109, WV - 233 

- 998093910 
Note: 
The reported analytical results relate only to the sample submitted. 
This report shall not be reproduced, except in full, without the written approval from ESC. 

Reported: 04/02/05 18:02 Printed: 04/04/05 11:56 

Page 8 of 12 



• ENVIRONMENTAL 
SCIENCE CORP. 

REPORT OF ANALYSIS 
Trevor Gustaf son 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 64114 

March 26, 2005 Date Received 
Description KDHE - La Harpe Smelter 

Sample ID 

Collected By 
Collection Date 

Paramete r 

Arsenic 
Cadmium 
Lead 
Zinc 

SED-3 

Keith Schutte 
03/24/05 08 : 50 

BDL - Below Detection Limit 

Result 

10. 
24 . 
400 

11000 

Det . Limit - Estimated Quantitation Limit(EQL) 

Det. Limit 

1.0 
0.25 
0. 25 
15. 

Units 

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

Laboratory Certification Numbers: 

April 04, 2005 

ESC Sample # 

Site ID 

Project # : 

Method 

6010B 
6010B 
6010B 
6010B 

12065 Lebanon Rd. 
Mt. Juliet , TN 37122 
(615) 758-5858 

1 - 800 - 767 - 5859 
Fax (615) 758 -5859 

Tax I.D. 62-0814289 

Est. 1970 

Ll93049-09 

35833 

Date Dil. 

03/31/05 1 
03/31/05 1 
03/31/05 1 
03/31/05 10 

AIHA - 100789, AL - 40660 , CA - l-2327 , CT- PH-0197 , FL - E87487, ~ - 923 
KY - 9 0010, KYUST - 0016, NC - ENV375,DW21704 , ND - R-140, SC - 84004, TN ;- , VA - 233 

AZ - 0612, MN - 047 - 999-395 , NY - 11742 , NJ - 81002 , WI - 998093 910 
Note: 
The r ep o rted a na lytical r e s ults rel a t e only to the sample s ubmitted. 
This r ep o r t sha ll not b e reproduced, e x c e p t in f ull, wi thout the writte n a pproval from ESC . 

Reported: 04/02/05 18:02 Printed: 04/04/05 11:56 

Page 9 of 12 



• ENVIRONMENTAL 
SCIENCE CORP. 

REPORT OF ANALYSIS 

120.65 Lebanon Rd. 
Mt. Juliet, TN 37122 
(615) 758-5858 
1-8·00 -767 - 58 59 
Fax (615) 758-5859 

Tax I.D. 62-0814289 

Est. 1970 

Trevor Gustafson 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 64114 

April 04, 2005 

ESC Sample 
Date Received 
Description 

Sample ID 

Collected By 
Collection Date 

Parameter 

Arsenic 
Cadmium 
Lead 
Zinc 

March 26, 2005 
KDHE - La Harpe Smelter 

SUR SS-1 

Keith Schutte 
03/24/05 08:55 

Result 

340 
94. 
4700 

30000 

Site ID 

Project 

Det. Limit Units Method 

1. 0 mg/kg 6010B 
0 . 25 mg/kg 6010B 
2.5 mg/kg 6010B 
150 mg/kg 6010B 

Tom 
BDL - Below Detection Limit 
Det. Limit - Estimated Quantitation Limit(EQL) 

Laboratory Certification Numbers: 
AIHA - 100789, AL - 4066 0, CA - I-2327, CT - PH- 0197 , FL - E87487 ~ 

KY - 90010, KYUST - 0016, NC - ENV375,DW21704 , ND - R- 140 , SC - 84004, ~ 
AZ - 0612, MN - 047 - 999- 3 95 , NY - 11742 , NJ - 81002 , WI -

Note : 
The r eported a nal yti c al results r e late only to the sample s ubmit ted. 

# 

# L193049-10 

: 35833 

Date Dil. 

03/31/05 1 
03/31/05 1 
03/31/05 10 
04/02/05 100 

ESC Representa t ive 

- 233 

Th is report shall not b e r ep roduce d, ex c ept in full, wit hout the writte n approval from ESC. 

Reported : 04/02 /05 18:02 Printed: 04/04/05 11:56 

Page 10 of 12 



• ENVIRONMENTAL 
SCIENCE CORP. 

REPORT OF ANALYSIS 
Trevor Gustaf son 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 64114 

March 26, 2005 Date Received 
Description KDHE - La Harpe Smelter 

Sample ID 

Collected By 
Collection Date 

Parameter 

Arsen i c 
Cadmium 
Lead · 
Zinc 

SUR SS-11 

Keith Schutte 
03/24/05 09 : 00 

BDL - Be low De tec tion Limit 

Result 

97. 
110 
8800 

48000 

Det. Limit - Estimated Quantita tion Limit(EQL) 

Det. Limit 

1.0 
0 . 25 
2.5 
150 

Units 

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

La borat ory Certification Numbe rs: 

April 04, 2005 

ESC Sample # 

Site ID 

Project # : 

Method 

6010B 
6010B 
6010B 
6010B 

12065 Lebanon Rd. 
Mt. Juliet, TN 37122 
(615) 758-5858 

1-800-767-5859 
Fax (615 ) 758-5859 

Tax I.D. 62-0814289 

Est . 1970 

Ll93049-ll 

35833 

Date Dil. 

03/31/05 1 
03/31/05 1 
03/31/05 10 
04/02/05 100 

AIHA - 100789 , AL - 40660, CA - I-232 7 , CT- PH-0197 , FL - E87487 , GA - C-TN-01 
KY - 90010, KYUST - 0016 , NC - ENV375 ,DW21 704 , ND - R-140, SC - 84 004 , TN - 2006, - 00109 , WV - 233 

AZ - 0612 , MN - 047- 9 99 - 39 5 , NY - 11742 , NJ - 81002 , WI - 99 8093 910 
No te : 
The r eporte d analytical resu lts r e late only t o t h e s a mple s ubmitte d. 
Thi s r eport s ha ll not be rep r odu c ed, e xcept i n f u ll , with ou t t h e writte n approval f r om ESC . 

Rep orted: 04/02 /05 18:02 Pr inted: 04/04/05 11 :56 

Page 11 of 1 2 



ENVIRONMENTAL 
SCIENCE CORP. 

REPORT OF ANALYSIS 
Trevor Gustaf son 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 64114 

March 26, 2005 Date Received 
Description KDHE - La Harpe Smelter 

Sample ID 

Collected By 
Collection Date 

Parameter 

Arsenic 
Cadmium 
Lead 
Zinc 

SUR SS-15 

Keith Schutte 
03/24/05 09:05 

BDL - Below Detection Limit 

Result 

76. 
180 
2200 

18000 

Det. Limit - Estimated Quantitation Limit(EQL) 

Det. Limit 

1.0 
0.25 
0.25 
15 . 

Units 

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

Laboratory Certification Numbers: 

April 04, 2005 

ESC Sample # 

Site ID 

Project # : 

Method 

6010B 
6010B 
6010B 
6010B 

12065 Lebanon Rd . 
Mt. Juliet, TN 37122 
(615) 758-5858 
1-800-767 - 5859 
Fax (615) 758 - 5859 

Tax I . D. 62 - 0814289 

Est. 1970 

Ll93049-l2 

35833 

Date Dil. 

03/31/05 1 
03/31/05 1 
03/31/05 1 
04/01/05 10 

Representative 

AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E87487,1 3, IN - C-TN-01 
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233 

AZ -0612, MN - 047-999-395, NY - 11742, NJ - 81002, .WI - 998093910 
Note: 
The reported analytical results relate only to the sample submitted. 
This report shall not be reproduced, except in full, without the written approval from ESC. 

Reported: 04/02/05 18:02 Printed: 04/04/05 11:56 

Page 12 of 12 



Ill ~ . Request for Chemical Analysis and Chain of Custody Record 

_ Document Control No: 
Burns & McDonnell Engineering Laboratory: esc.... 
9400 Ward Parkway 

l 7-..6 ~ -') ~J 
Lab._ Reference No. or Episode No.: 

Kansas City, Missouri 64114 Address: Leico.vion 
Phone: (816) 333-8787 Fax: (816) 822-3463 City/State/Zip: m..\- . ~ol~t>Jr 1 "'/~ 321 'ZZ.. %u Attention: l('~VOiL G.\Jr)~o(\ I Telephone : J' \) ~i) 
Project Number: ~<: x ~,~ I Sample Type ! ! - -(/) 0 ,_ 

01111 
Client Name: K \)He- - L\\ 'I\ A:(l \> £ "'iM E L '\ E. (L Matrix ,_ Q) 

Q) .!: 

Sample Depth 
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• ENVIRONMENTAL 
SCIENCE CORP. 

Trevor Gustaf son 
Burns & McDonnell 
9400 Ward Parkway 
Kansas City, MO 64114 

April 06, 2005 

REPORT OF ANALYSIS 

Date Received 
Description KDHE - East La Harpe 

Sample ID 

Collected By 
Collection Date 

Parameter 

Arsenic 
Cadmium 
Lead 
Zinc 

GP-1 ss-1 . 5-lFT 

04/01/05 14:00 

Result 

85. 
57. 
9400 

61000 

Det. Limit 

1.0 
0.25 
2 . 5 
150 

Units 

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

April 16, 2005 

ESC Sample # 

Site ID 

Project # : 

Method 

6010B 
6010B 
6010B 
6010B 

12065 Lebanon Rd . 
Mt. Juliet , TN 37122 
(615) 758-5858 

1 - 800 - 767 - 5859 
Fax (615 ) 758 - 5859 

Tax I . D . 62-0814289 

Est. 197 0 

L194335 - 01 

35833 

Date Dil. 

04/13/05 1 
04/12/05 1 
04/13/05 10 
04/15/05 100 

Tom 
BDL - Below Detection Limit 
Det . Limit - Estimated Quantitation Limit(EQL} 

Laboratory Certification Numbers : 
AIHA - 100789, AL - 40660, CA - I-2327, CT- PH-0197, FL - E874 - 923, IN - C-TN-01 

KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233 
AZ -0612, MN - 047-999-395 , NY - 11742, NJ - 81002, WI - 998093910 

Note: 
The reported analytical results relate only to the sample submitted. 
This report shall not be reproduced, except in full, without the written approval from ESC . 

Reported : 04/16/05 11:07 Printed: 04/16/05 11:09 
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PHOTO DOCUMENTATION OF FIELD ACTIVITIES 
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F O R M E R  E A S T  L A  H A R P E ,  K S  S M E L T E R  R S E  R E P O R T

Photo #1 - Looking W at access road    Photo #2 - SE corner of the site looking NE

Photo #3 - Looking N at workstation    Photo #4 - Looking W from refractory pile
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F O R M E R  E A S T  L A  H A R P E ,  K S  S M E L T E R  R S E  R E P O R T

 
 Photograph #13 - Sampling SS-H11-NW, XRF  Photograph #14 - Looking E at foundary waste pile

 Photograph #15 - Trench grid H4 looking E   Photograph # 16 - Trench grid H6 sidewall
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F O R M E R  E A S T  L A  H A R P E ,  K S  S M E L T E R  R S E  R E P O R T

Photograph #5 - Looking W from NW Property Boundary  Photograph #6 - Looking N at Grid A8

Photograph # 7 - Looking S from Grid B1    Photograph #8 - Looking E at foundary foundation
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F O R M E R  E A S T  L A  H A R P E ,  K S  S M E L T E R  R S E  R E P O R T

Photograph #9 - Looking W from Grid marker B2   Photograph #10 - Grid G2 stock pond

Photograph #11 - Looking E, sampling SS-A7-SW   Photograph #12 - Waste sample SB-B8-NW location
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F O R M E R  E A S T  L A  H A R P E ,  K S  S M E L T E R  R S E  R E P O R T

   Photograph #17 - Looking W at monitor well MW-3
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FIELD DOCUMENTATION FORMS 
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XRF DATA TABLE 



Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample ID Sample Date Sample Depth (ft) XRF ID Pb As Cd Zn Pb As Cd Zn
Surface Soil Samples 

0.5 9 2,906 278 <LOD 13,400
0.5 10 2,854 195 <LOD 9,365
0.5 11 2,766 172 <LOD 8,772

2,842 215 <LOD 10,512
0.5 12 2,052 <LOD <LOD 5,852
0.5 13 2,083 <LOD <LOD 4,770
0.5 14 1,693 56 <LOD 4,602

1,943 <LOD 5,075
0.5 15 2,543 <LOD 12 8,310
0.5 16 2,103 <LOD <LOD 7,409
0.5 17 2,035 <LOD <LOD 8,069

2,227 <LOD 7,929
0.5 18 1,671 <LOD <LOD 7,460
0.5 19 1,183 40 <LOD 4,344
0.5 20 935 <LOD <LOD 3,941

1,263 5,248
0.5 21 530 42 <LOD 3,434
0.5 22 494 80 <LOD 3,850
0.5 23 718 77 <LOD 4,427

581 66 <LOD 3,904
0.5 24 6,269 263 61 47,500
0.5 25 7,281 373 65 50,700
0.5 26 5,580 207 65 49,200

6,377 281 64 49,133
0.5 27 4,864 807 46 30,200
0.5 28 3,101 418 20 25,400
0.5 29 4,064 488 22 30,400

4,010 571 29 28,667
0.5 30 5,871 298 <LOD 14,800
0.5 31 7,430 <LOD <LOD 13,700
0.5 33 6,005 <LOD 13,600

6,435 <LOD 14,033
0.5 34 2,711 125 10 14,800
0.5 35 3,224 92 16 16,800
0.5 36 3,154 157 44 25,200

3,030 125 23 18,933
0.5 37 29,800 614 15 59,700
0.5 38 32,600 775 96 86,300
0.5 39 17,200 608 30 54,600

26,533 666 47 66,867 46,000 260 76 36,000
0.5 40 7,608 <LOD 21 14,700
0.5 41 9,571 89 <LOD 16,500
0.5 42 8,491 <LOD 38 16,500

8,557 24 15,900
0.5 43 647 22 <LOD 2,932
0.5 44 575 <LOD 10 2,772
0.5 45 203 24 <LOD 1,470

475 22 2,391
0.5 46 430 28 <LOD 1,535
0.5 47 490 22 <LOD 1,870
0.5 48 662 22 <LOD 2,194

527 24 <LOD 1,866
0.5 49 2,842 151 159 120,200
0.5 50 1,939 117 118 61,800
0.5 51 2,740 170 154 92,600

2,507 146 144 91,533
0.5 52 1,568 <LOD <LOD 6,433
0.5 53 1,241 <LOD <LOD 6,145
0.5 54 1,302 35 <LOD 5,532

1,370 <LOD 6,037
0.5 55 4,130 163 15 19,400
0.5 56 3,568 108 33 17,400
0.5 57 3,979 71 33 18,000

3,892 114 27 18,267
0.5 58 1,229 46 <LOD 5,952
0.5 59 1,403 74 14 6,094
0.5 60 2,758 98 <LOD 8,284

1,797 73 6,777
0.5 61 5,096 344 266 64,300
0.5 62 5,183 460 302 90,600
0.5 63 5,578 436 248 63,400

5,286 413 272 72,767
0.5 64 3,252 185 35 15,100
0.5 65 6,848 218 47 30,700
0.5 66 7,616 310 61 37,000

5,905 238 48 27,600
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SS‐B4‐SW

SS‐B5‐NW

SS‐B2‐NE

SS‐B1‐SE

SS‐B1‐NE

SS‐B1‐NW

SS‐A6‐SE

SS‐A6‐NW

XRF Data (mg/kg)
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Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample ID Sample Date Sample Depth (ft) XRF ID Pb As Cd Zn Pb As Cd Zn
Surface Soil Samples 

XRF Data (mg/kg) Laboratory Data (mg/kg)

0.5 67 7,004 <LOD 14 15,800
0.5 68 6,027 <LOD <LOD 16,000
0.5 69 6,372 164 16 15,600

6,468 13 15,800 4,600 120 40 15,000
0.5 70 4,246 315 755 52,100
0.5 71 4,320 397 1,019 62,600
0.5 72 4,582 352 668 53,700

4,383 355 814 56,133
0.5 73 2,206 137 426 25,600
0.5 74 2,484 123 443 26,300
0.5 75 3,434 247 497 40,100

2,708 169 455 30,667
0.5 76 3,949 304 1,185 55,600
0.5 77 3,799 273 1,089 54,800
0.5 78 3,918 142 1,011 58,400

3,889 240 1,095 56,267
0.5 79 7,975 134 36 41,400
0.5 80 8,094 279 54 39,400
0.5 81 7,612 269 41 35,200

7,894 227 44 38,667
0.5 90 3,924 <LOD 17 15,600
0.5 91 2,556 157 20 11,400
0.5 92 3,198 82 <LOD 16,600

3,226 106 18 14,533
0.5 93 2,591 230 49 53,500
0.5 94 5,052 <LOD 61,900
0.5 95 2,641 171 47 49,000

3,428 142 48 54,800
0.5 96 6,839 393 79 62,800
0.5 98 6,826 455 79 69,600
0.5 99 6,260 313 76 57,000

6,642 387 78 63,133
0.5 100 703 <LOD <LOD 4,486
0.5 101 2,843 110 23 20,700
0.5 102 3,020 139 28 21,600

2,189 90 20 15,595
0.5 103 2,544 129 117 17,100
0.5 104 2,153 <LOD 104 16,500
0.5 105 2,032 <LOD 109 15,500

2,243 110 16,367
0.5 106 2,032 <LOD 28 7,598
0.5 107 770 83 36 4,982
0.5 108 477 <LOD 54 3,516

1,093 39 5,365 93 6 37 860
0.5 109 3,382 98 <LOD 26,000
0.5 110 3,261 63 131 38,000
0.5 111 2,572 <LOD 32 27,500

3,072 81 82 30,500
0.5 112 1,495 <LOD 27 7,552
0.5 113 1,319 <LOD 31 7,661
0.5 114 2,175 <LOD 38 10,700

1,663 <LOD 32 8,638
0.5 115 332 21 <LOD 1,747
0.5 116 358 <LOD <LOD 2,055
0.5 117 608 <LOD <LOD 3,326

433 <LOD 2,376
0.5 118 357 <LOD <LOD 2,291
0.5 119 410 24 <LOD 1,559
0.5 120 506 <LOD <LOD 2,571

424 <LOD 2,140
0.5 121 380 <LOD <LOD 1,664
0.5 122 496 25 <LOD 2,679
0.5 123 206 28 <LOD 867

361 27 <LOD 1,737
0.5 124 124 <LOD <LOD 1,119
0.5 125 246 <LOD <LOD 1,997
0.5 126 497 <LOD <LOD 3,106

289 <LOD <LOD 2,074
0.5 458 274 29 <LOD 1,501
0.5 459 308 33 <LOD 1,032
0.5 460 349 36 <LOD 1,104

310 33 <LOD 1,212
0.5 461 23 11 <LOD 338
0.5 462 32 <LOD <LOD 271
0.5 463 38 10 <LOD 310
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Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample ID Sample Date Sample Depth (ft) XRF ID Pb As Cd Zn Pb As Cd Zn
Surface Soil Samples 

XRF Data (mg/kg) Laboratory Data (mg/kg)

0.5 578 59 14 <LOD 345
0.5 579 54 14 <LOD 284
0.5 580 64 <LOD <LOD 284

59 14 <LOD 304
0.5 464 676 <LOD <LOD 2,957
0.5 465 675 30 <LOD 2,617
0.5 466 636 <LOD <LOD 2,876

662 <LOD 2,817
SS‐C1‐NW 4/18/2013 0.5 569 3,441 244 51 27,000
SS‐C1‐SE 4/18/2013 0.5 570 5,824 232 <LOD 22,100

0.5 337 92 <LOD <LOD 1,242
0.5 338 118 14 <LOD 1,468
0.5 339 66 <LOD <LOD 1,159

92 <LOD 1,290
0.5 340 140 <LOD <LOD 868
0.5 341 141 20 <LOD 895
0.5 342 164 <LOD <LOD 899

148 <LOD 887 130 7 2 650
0.5 343 450 <LOD <LOD 1,629
0.5 344 411 <LOD <LOD 1,369
0.5 345 424 <LOD <LOD 1,428

428 <LOD <LOD 1,475
0.5 581 64 <LOD <LOD 252
0.5 582 46 <LOD <LOD 196
0.5 583 37 <LOD <LOD 173

49 <LOD <LOD 207 61 8 0 210
0.5 565 940 <LOD 15 2,753
0.5 566 694 <LOD <LOD 2,027
0.5 567 1,084 <LOD <LOD 2,513

906 <LOD 2,431
SS‐D1‐SE 4/18/2013 0.5 568 1,579 <LOD 14 10,700

0.5 346 601 <LOD <LOD 1,571
0.5 347 404 25 <LOD 1,460
0.5 348 366 26 <LOD 1,463

457 26 1,498
0.5 349 238 <LOD <LOD 999
0.5 350 271 <LOD <LOD 880
0.5 351 273 <LOD <LOD 1,422

261 <LOD <LOD 1,100
0.5 352 98 <LOD <LOD 565
0.5 353 116 <LOD <LOD 551
0.5 354 190 <LOD <LOD 861

135 <LOD <LOD 659
0.5 559 204 22 87 1,902
0.5 560 106 <LOD 108 1,498
0.5 561 89 <LOD 87 994

133 94 1,465
0.5 562 1,447 53 65 17,000
0.5 563 1,879 148 51 27,200
0.5 564 2,339 109 84 30,300

1,888 103 67 24,833 1,900 21 120 14,000
0.5 467 187 15 <LOD 801
0.5 468 356 <LOD <LOD 1,109
0.5 469 323 20 <LOD 1,098

289 18 <LOD 1,003
0.5 470 116 14 <LOD 600
0.5 471 135 <LOD <LOD 654
0.5 472 115 <LOD <LOD 567

122 <LOD 607
0.5 473 2,673 61 36 10,300
0.5 474 3,025 139 39 11,800
0.5 475 3,600 143 27 9,351

3,099 114 34 10,484
SS‐F1‐NW 4/18/2013 0.5 555 2,024 <LOD 17 6,944

0.5 556 1,362 <LOD <LOD 8,332
0.5 557 763 <LOD <LOD 5,562
0.5 558 1,053 <LOD 16 7,510

1,059 <LOD 7,135
0.5 476 771 37 <LOD 4,886
0.5 477 786 52 18 5,204
0.5 478 818 48 <LOD 5,383

792 46 5,158
0.5 479 665 29 17 4,127
0.5 480 661 <LOD 16 4,303
0.5 481 675 31 22 4,404

667 30 18 4,278 540 25 28 3,000
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Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample ID Sample Date Sample Depth (ft) XRF ID Pb As Cd Zn Pb As Cd Zn
Surface Soil Samples 

XRF Data (mg/kg) Laboratory Data (mg/kg)

0.5 482 657 34 23 4,424
0.5 483 55 15 <LOD 377
0.5 484 40 17 <LOD 295
0.5 485 36 12 <LOD 265

44 15 <LOD 312
0.5 593 52 <LOD <LOD 256
0.5 594 39 <LOD <LOD 227
0.5 595 52 <LOD <LOD 190

48 <LOD <LOD 224
0.5 548 1,241 <LOD 16 4,905
0.5 549 1,320 56 <LOD 5,383
0.5 550 1,252 38 <LOD 5,727

1,271 38 5,338
0.5 551 627 31 <LOD 5,517
0.5 552 2,769 125 82 12,200
0.5 553 951 <LOD <LOD 4,150

1,449 78 82 7,289
SS‐G1‐NE 4/18/2013 0.5 554 8,293 305 47 30,800

0.5 571 520 29 <LOD 2,438
0.5 572 416 26 <LOD 3,610
0.5 573 341 <LOD <LOD 2,334

426 28 <LOD 2,794
SS‐G2‐NE 4/18/2013 0.5 574 2,329 <LOD 46 14,500
SS‐G3‐SE 4/18/2013 0.5 575 2,162 310 <LOD 6,449
SS‐G3‐SW 4/18/2013 0.5 576 6,116 339 26 35,200
SS‐G3‐NE 4/18/2013 0.5 577 1,748 60 <LOD 5,404 970 30 17 3,400
SS‐G4‐SE 4/18/2013 0.5 527 1,141 96 268 20,400
SS‐G4‐NE 4/18/2013 0.5 528 5,434 361 274 31,300

0.5 529 827 <LOD 108 8,032
0.5 530 1,478 <LOD 84 6,106
0.5 531 1,036 <LOD 96 9,012

1,114 <LOD 96 7,717
SS‐G5‐SE 4/18/2013 0.5 522 1,726 46 71 7,617
SS‐G5‐SW 4/18/2013 0.5 523 1,952 162 166 22,700

0.5 524 1,144 49 37 13,200
0.5 525 1,101 75 42 14,600
0.5 526 932 90 <LOD 12,900

1,059 71 40 13,567
0.5 518 2,619 279 59 12,100
0.5 519 2,264 211 60 16,500
0.5 520 2,188 195 44 10,700

2,357 228 54 13,100 2,400 190 48 8,900
SS‐G6‐NW 4/18/2013 0.5 521 3,087 247 69 13,700
SS‐G7‐SE 4/18/2013 0.5 514 3,888 389 70 21,200
SS‐G7‐SW 4/18/2013 0.5 515 2,572 230 106 17,900
SS‐G7‐NE 4/18/2013 0.5 516 2,087 275 180 29,800
SS‐G6‐SE 4/18/2013 0.5 517 2,309 215 42 26,000

0.5 509 4,937 534 308 84,100
0.5 510 5,481 691 350 33,300
0.5 511 4,869 615 254 42,500

5,096 613 304 53,300
SS‐G8‐NE 4/18/2013 0.5 512 2,139 265 61 15,600
SS‐G8‐NW 4/18/2013 0.5 513 1,689 142 130 19,100

0.5 502 253 39 <LOD 3,355
0.5 503 194 45 <LOD 2,881
0.5 504 191 54 <LOD 3,776

213 46 <LOD 3,337
0.5 505 4,020 208 102 33,900
0.5 506 3,856 243 62 33,100
0.5 504 5,421 318 98 46,600

4,432 256 87 37,867
SS‐G9‐NE 4/18/2013 0.5 508 2,229 <LOD 55 4,771 3,900 99 100 18,000

0.5 495 1,226 <LOD 24 5,459
0.5 496 1,237 <LOD 25 5,633
0.5 497 1,264 <LOD 26 5,655

1,242 <LOD 25 5,582
0.5 498 121 14 <LOD 1,200
0.5 499 146 <LOD <LOD 1,376
0.5 500 143 <LOD <LOD 1,465

137 <LOD 1,347
SS‐G10‐NW 4/18/2013 0.5 501 2,490 187 254 29,100

0.5 486 187 <LOD <LOD 719
0.5 487 186 <LOD <LOD 691
0.5 488 173 <LOD <LOD 665

182 <LOD <LOD 692
0.5 489 452 25 <LOD 1,622
0.5 490 466 <LOD <LOD 1,549
0.5 491 443 <LOD <LOD 1,609

454 <LOD 1,593
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Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample ID Sample Date Sample Depth (ft) XRF ID Pb As Cd Zn Pb As Cd Zn
Surface Soil Samples 

XRF Data (mg/kg) Laboratory Data (mg/kg)

0.5 590 114 <LOD <LOD 520
0.5 591 104 <LOD <LOD 511
0.5 592 97 14 <LOD 517

105 <LOD 516
0.5 492 2,126 <LOD 65 8,254
0.5 493 2,113 <LOD 48 8,140
0.5 494 2,226 <LOD 65 8,317

2,155 <LOD 59 8,237
0.5 543 612 <LOD <LOD 2,018
0.5 544 605 28 <LOD 2,108
0.5 545 580 25 <LOD 2,247

599 27 <LOD 2,124
SS‐H1‐SW 4/18/2013 0.5 546 2,255 <LOD 28 12,000
SS‐H1‐NE 4/18/2013 0.5 547 1,956 121 41 9,148
SS‐H2‐SE 4/18/2013 0.5 538 2,021 155 <LOD 17,100
SS‐H2‐NW 4/18/2013 0.5 539 6,666 341 103 50,600

0.5 540 4,691 337 126 31,800
0.5 541 4,327 83 173 30,900
0.5 542 3,322 160 104 23,700

4,113 193 134 28,800 2,600 44 120 18,000
SS‐H3‐SE 4/18/2013 0.5 535 5,080 367 40 18,300
SS‐H3‐SW 4/18/2013 0.5 536 17,500 993 <LOD 31,000
SS‐H3‐NE 4/18/2013 0.5 537 3,011 71 71 12,400
SS‐H4‐NE 4/18/2013 0.5 532 2,296 101 853 31,400
SS‐H4‐SE 4/18/2013 0.5 533 901 66 845 40,400
SS‐H4‐NW 4/18/2013 0.5 534 970 41 225 12,200

0.5 584 499 <LOD 27 1,259
0.5 585 381 <LOD <LOD 1,132
0.5 586 530 <LOD 20 1,160

470 <LOD 24 1,184
0.5 587 221 <LOD <LOD 2,101
0.5 588 501 <LOD <LOD 5,291
0.5 589 543 <LOD 17 6,163

422 <LOD 4,518

0‐1 382 2,770 <LOD 18 8,580
0‐1 383 1,892 92 <LOD 5,494
0‐1 384 2,592 <LOD <LOD 10,400

2,418 8,158
1‐2 385 1,725 76 <LOD 8,609
1‐2 386 1,942 <LOD <LOD 10,300
1‐2 387 994 <LOD <LOD 5,071

1,554 <LOD 7,993
2‐3 388 8,430 201 42 32,200
2‐3 389 8,676 260 29 31,900
2‐3 390 8,998 156 23 31,800

8,701 206 31 31,967
3‐4 392 23 <LOD <LOD 2,338
3‐4 393 337 30 <LOD 2,831
3‐4 394 707 <LOD <LOD 2,889

356 <LOD 2,686
4‐5 395 103 <LOD <LOD 272
4‐5 396 <LOD 16 <LOD 88
4‐5 397 71 16 <LOD 283

87 16 <LOD 214
SB‐A7‐NW(1) 4/17/2013 0‐1 398 1,478 81 <LOD 4,560
SB‐A7‐NW(2) 4/17/2013 1‐2 399 5,333 136 23 27,400

2‐3 400 20 9 <LOD 974
2‐3 401 <LOD <LOD <LOD 957
2‐3 402 35 <LOD <LOD 1,009

28 <LOD 980
SB‐A7‐N(1) 4/19/2013 0‐1 600 6,478 323 33 28,800

1‐2 601 <LOD 13 17 1,282
1‐2 602 84 <LOD <LOD 1,780
1‐2 603 77 <LOD <LOD 1,647

81 1,570
0‐1 127 <LOD 11 <LOD 1,136
0‐1 128 <LOD 9 <LOD 1,126
0‐1 129 <LOD 13 <LOD 1,077

<LOD 11 <LOD 1,113
1‐2 130 <LOD 12 <LOD 1,177
1‐2 131 <LOD 10 <LOD 1,136
1‐2 132 <LOD 11 <LOD 1,199

<LOD 11 <LOD 1,171
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Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample ID Sample Date Sample Depth (ft) XRF ID Pb As Cd Zn Pb As Cd Zn
Surface Soil Samples 

XRF Data (mg/kg) Laboratory Data (mg/kg)

2‐3 133 17 20 <LOD 627
2‐3 134 <LOD 14 <LOD 151
2‐3 135 <LOD 18 606

17 17 <LOD 461
3‐4 136 <LOD <LOD <LOD 71
3‐4 137 37 <LOD <LOD 254
3‐4 138 18 11 <LOD 191

28 <LOD 172
4 139 23 <LOD <LOD 97
4 140 <LOD 15 <LOD 80
4 141 17 15 <LOD 111

20 15 <LOD 96
0‐1 355 1,041 <LOD 21 6,538
0‐1 356 1,376 50 31 7,679
0‐1 357 539 <LOD <LOD 3,427

985 26 5,881
1‐2 358 <LOD 34 <LOD 911
1‐2 359 30 17 <LOD 823
1‐2 360 13 10 <LOD 852

22 20 <LOD 862
0‐1 361 2,982 <LOD 16 7,453
0‐1 362 1,019 <LOD <LOD 4,109
0‐1 363 3,091 84 <LOD 7,920

2,364 6,494
1‐2 364 632 53 <LOD 2,037
1‐2 365 338 <LOD <LOD 1,356
1‐2 366 268 36 <LOD 1,450

413 45 <LOD 1,614
2‐3 367 19,600 <LOD <LOD 85,500
2‐3 368 23,400 835 93 89,200
2‐3 369 12,700 <LOD 87 78,500

18,567 90 84,400
4‐5 370 9,368 178 49 42,900
4‐5 371 10,100 255 70 39,900
4‐5 372 10,000 386 71 37,000

9,823 273 63 39,933
6‐7 373 77 <LOD <LOD 425
6‐7 374 21 <LOD <LOD 150
6‐7 375 114 20 <LOD 430

71 <LOD 335
0‐1 376 5,758 <LOD 25 30
0‐1 377 5,454 <LOD 30 21,700
0‐1 378 8,802 272 <LOD 39,200

6,671 28 20,310
1‐2 379 <LOD 19 <LOD 1,843
1‐2 380 22 12 <LOD 2,216
1‐2 381 <LOD 10 <LOD 1,335

22 14 <LOD 1,798
SB‐B5‐SW(1) 4/18/2013 0‐1 403 5,138 287 189 41,000
SB‐B5‐SW(2) 4/18/2013 1‐2 404 1,320 162 1,080 54,900
SB‐B5‐SW(3) 4/18/2013 2‐3 405 4,931 140 260 21,300
SB‐B5‐SW(4) 4/18/2013 3‐4 406 1,423 62 201 16,500

4‐5 407 40 13 <LOD 636
4‐5 408 51 18 <LOD 558
4‐5 409 23 11 <LOD 352

38 14 <LOD 515
0‐1 421 67 21 <LOD 2,474
0‐1 422 513 <LOD 18 3,002
0‐1 423 450 <LOD 17 3,637

343 3,038
1‐2 424 408 37 <LOD 4,054
1‐2 425 368 47 <LOD 3,874
1‐2 426 343 42 <LOD 3,850

373 42 <LOD 3,926
SB‐B6‐NW(3) 4/18/2013 2‐3 427 13,100 425 39 32,900
SB‐B6‐NW(4) 4/18/2013 3‐4 428 8,168 423 52 33,700
SB‐B6‐NW(5) 4/18/2013 4‐5 429 2,297 196 21 12,500

5‐6 430 648 53 <LOD 2,488
5‐6 431 609 85 <LOD 4,450
5‐6 432 875 86 <LOD 3,288

711 75 <LOD 3,409
6‐7 433 <LOD <LOD <LOD 41
6‐7 434 <LOD <LOD <LOD 44
6‐7 435 <LOD <LOD <LOD 42

<LOD <LOD <LOD 42
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Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample ID Sample Date Sample Depth (ft) XRF ID Pb As Cd Zn Pb As Cd Zn
Surface Soil Samples 

XRF Data (mg/kg) Laboratory Data (mg/kg)

SB‐B7‐NW(1) 4/18/2013 0‐1 436 4,153 281 96 45,000
SB‐B7‐NW(2) 4/18/2013 1‐2 437 6,397 368 54 53,600
SB‐B7‐NW(3) 4/18/2013 2‐3 438 7,758 148 17 10,200

3‐4 439 79 39 <LOD 1,223
3‐4 440 <LOD 11 <LOD 602
3‐4 441 <LOD 15 <LOD 484

79 22 <LOD 770
SB‐B7‐NW(5) 4/18/2013 4‐5 442 4,490 <LOD 30 19,300
SB‐B7‐NW(6) 4/18/2013 5‐6 443 2,810 109 <LOD 8,151

6‐7 444 23 17 <LOD 346
6‐7 445 83 28 <LOD 422
6‐7 446 57 18 <LOD 278

54 21 <LOD 349
SB‐B8‐NW(1) 4/18/2013 0‐1 447 12,500 442 55 63,500
SB‐B8‐NW(2) 4/18/2013 1‐2 448 14,100 872 28 76,700
SB‐B8‐NW(3) 4/18/2013 2‐3 449 4,872 4,708 90 59,600
SB‐B8‐NW(4) 4/18/2013 3‐4 450 1,356 1,140 112 13,000
SB‐B8‐NW(5) 4/18/2013 4‐5 451 3,501 2,649 60 50,400

5‐6 452 360 405 <LOD 3,594
5‐6 453 286 261 15 3,443
5‐6 454 285 279 <LOD 3,397

310 315 3,478
6‐7 455 43 29 18 143
6‐7 456 26 26 <LOD 130
6‐7 457 37 33 <LOD 136

35 29 136
0‐1 265 293 32 <LOD 776
0‐1 266 150 <LOD <LOD 447
0‐1 267 258 <LOD <LOD 623

234 <LOD 615
1‐2 268 720 <LOD <LOD 4,253
1‐2 269 973 53 <LOD 5,308
1‐2 270 548 34 <LOD 4,013

747 44 <LOD 4,525
2‐3 271 635 <LOD <LOD 2,701
2‐3 272 719 <LOD 16 3,092
2‐3 273 596 <LOD <LOD 2,980

650 <LOD 2,924
3‐4 274 650 30 <LOD 2,718
3‐4 275 845 130 16 3,185
3‐4 276 875 120 <LOD 3,136

790 93 3,013
4 277 221 <LOD <LOD 1,700
4 278 288 <LOD <LOD 1,635
4 279 223 35 <LOD 2,229

244 <LOD 1,855
0‐1 280 199 <LOD <LOD 1,122
0‐1 281 153 14 <LOD 980
0‐1 282 287 <LOD <LOD 1,383

213 <LOD 1,162
1‐2 283 17 11 <LOD 389
1‐2 284 <LOD 11 <LOD 287
1‐2 285 17 13 <LOD 343

17 12 <LOD 340
0‐1 142 13 <LOD <LOD 246
0‐1 143 <LOD 13 <LOD 235
0‐1 144 16 10 <LOD 250

15 <LOD 244
1‐2 145 <LOD 9 <LOD 69
1‐2 146 <LOD <LOD <LOD 56
1‐2 147 <LOD 8 <LOD 46

<LOD <LOD 57
2‐3 148 24 14 <LOD 121
2‐3 149 <LOD 10 <LOD 44
2‐3 150 <LOD 11 <LOD 45

24 12 <LOD 70
3‐4 151 59 15 <LOD 170
3‐4 152 18 <LOD <LOD 99
3‐4 153 <LOD <LOD <LOD 36

39 <LOD 102
4 154 <LOD 14 <LOD 232
4 155 <LOD 10 <LOD 188
4 156 <LOD 10 <LOD 192

<LOD 11 <LOD 204 22 <1.0 0.29 76
0‐1 247 5,187 158 243 39,900
0‐1 248 1,929 187 202 26,900
0‐1 249 4,195 149 197 36,400

3,770 165 214 34,400
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Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample ID Sample Date Sample Depth (ft) XRF ID Pb As Cd Zn Pb As Cd Zn
Surface Soil Samples 

XRF Data (mg/kg) Laboratory Data (mg/kg)

1‐2 250 700 <LOD <LOD 4,249
1‐2 251 1,015 <LOD <LOD 5,854
1‐2 252 329 63 <LOD 3,366

681 <LOD 4,490
2‐3 253 465 <LOD 39 6,142
2‐3 254 726 80 <LOD 7,541
2‐3 255 285 <LOD <LOD 3,831

492 5,838
3‐4 256 2,143 107 33 12,000
3‐4 257 2,119 101 40 12,200
3‐4 258 2,793 <LOD 41 10,300

2,352 104 38 11,500
4‐5 259 901 41 <LOD 7,892
4‐5 260 782 91 <LOD 8,606
4‐5 261 1,075 109 <LOD 7,056

919 80 <LOD 7,851
5‐6 262 169 46 <LOD 2,411
5‐6 263 27 18 <LOD 370
5‐6 264 220 46 <LOD 2,676

139 37 <LOD 1,819
0‐1 286 984 <LOD <LOD 3,778
0‐1 287 476 26 <LOD 2,069
0‐1 288 1,060 71 23 4,231

840 49 3,359
1‐2 289 <LOD 10 <LOD 389
1‐2 290 <LOD 13 <LOD 370
1‐2 291 15 20 <LOD 463

15 14 <LOD 407
0‐1 158 228 <LOD <LOD 1,139
0‐1 159 96 13 <LOD 859
0‐1 160 164 <LOD <LOD 1,060

163 <LOD 1,019
1‐2 161 <LOD 11 <LOD 564
1‐2 162 14 10 <LOD 705
1‐2 163 <LOD <LOD <LOD 590

11 <LOD 620
0‐1 292 1,010 42 <LOD 11,700
0‐1 293 257 <LOD 24 5,295
0‐1 294 847 <LOD <LOD 4,994

705 7,330
1‐2 295 <LOD 12 <LOD 956
1‐2 296 <LOD 10 <LOD 887
1‐2 297 <LOD 10 <LOD 713

<LOD 11 <LOD 852
0‐1 164 <LOD 9 <LOD 485
0‐1 165 361 <LOD <LOD 746
0‐1 166 38 13 <LOD 506

200 11 <LOD 579
1‐2 167 <LOD <LOD <LOD 254
1‐2 168 <LOD 15 <LOD 237
1‐2 169 <LOD 12 <LOD 82

<LOD 12 <LOD 191
0‐1 298 516 <LOD <LOD 2,582
0‐1 299 140 <LOD <LOD 1,276
0‐1 300 85 <LOD <LOD 643

247 <LOD <LOD 1,500
1‐2 301 <LOD 12 <LOD 88
1‐2 302 17 12 <LOD 129
1‐2 303 <LOD 11 <LOD 155

17 12 <LOD 124
0‐1 170 560 <LOD <LOD 1,924
0‐1 171 137 <LOD 20 1,065
0‐1 172 523 <LOD <LOD 2,551

407 <LOD 1,847
1‐2 173 <LOD 9 <LOD 386
1‐2 174 <LOD <LOD <LOD 359
1‐2 175 <LOD 12 <LOD 415

<LOD 11 <LOD 387
0‐1 304 2,128 95 87 16,400
0‐1 305 3,534 149 98 16,400
0‐1 306 2,231 97 114 19,700

2,631 114 100 17,500
1‐2 307 32 15 <LOD 36
1‐2 308 <LOD 10 <LOD 791
1‐2 309 <LOD 9 <LOD 976

32 11 <LOD 601
0‐1 176 160 25 <LOD 3,105
0‐1 177 142 <LOD <LOD 3,195
0‐1 178 254 <LOD <LOD 3,633

185 <LOD 3,311
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Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample ID Sample Date Sample Depth (ft) XRF ID Pb As Cd Zn Pb As Cd Zn
Surface Soil Samples 

XRF Data (mg/kg) Laboratory Data (mg/kg)

1‐2 179 <LOD <LOD <LOD 714
1‐2 180 <LOD 8 <LOD 744
1‐2 181 <LOD 11 <LOD 760

<LOD 10 <LOD 739
0‐1 223 5,483 151 88 28,000
0‐1 225 3,050 273 64 35,800
0‐1 226 2,754 260 57 35,100

3,762 228 70 32,967
1‐2 224 217 <LOD 18 1,675
1‐2 227 160 16 15 1,186
1‐2 228 143 24 <LOD 994

173 20 17 1,285
0‐1 229 755 <LOD 16 6,434
0‐1 230 533 <LOD <LOD 6,607
0‐1 231 1,113 <LOD 21 7,569

800 <LOD 19 6,870
1‐2 232 <LOD 10 <LOD 279
1‐2 233 <LOD 8 <LOD 259
1‐2 234 <LOD 9 <LOD 294

<LOD 9 <LOD 277
0‐1 235 2,395 219 21 15,400
0‐1 236 2,153 177 90 12,400
0‐1 237 2,583 253 28 52,100

2,377 216 46 26,633
1‐2 238 215 <LOD 30 1,380
1‐2 239 98 <LOD <LOD 1,027
1‐2 240 15 9 <LOD 658

109 1,022
0‐1 241 427 <LOD 44 2,815
0‐1 242 737 <LOD 50 3,343
0‐1 243 980 <LOD 66 3,261

715 <LOD 53 3,140
1‐2 244 <LOD <LOD <LOD 652
1‐2 245 <LOD 17 <LOD 964
1‐2 246 <LOD 12 <LOD 585

<LOD 15 <LOD 734
2‐3 310 78 <LOD <LOD 1,206
2‐3 311 <LOD 9 <LOD 881
2‐3 312 90 <LOD <LOD 1,137

84 <LOD 1,075
0‐1 313 3,156 210 96 17,500
0‐1 314 2,968 192 107 18,500
0‐1 315 3,609 174 80 13,900

3,244 192 94 16,633
1‐2 316 2,225 131 83 10,900
1‐2 317 1,059 <LOD 31 4,994
1‐2 318 1,346 <LOD <LOD 6,625

1,543 57 7,506
0‐1 319 <LOD <LOD 74 4,079
0‐1 320 44 14 59 3,070
0‐1 321 258 <LOD 92 4,658

151 75 3,936
0‐1 322 2,133 204 73 35,100
0‐1 323 1,520 64 110 13,200
0‐1 324 2,211 210 173 41,100

1,955 159 119 29,800
1‐2 325 <LOD 8 <LOD 215
1‐2 326 24 10 <LOD 2,085
1‐2 327 <LOD <LOD <LOD 214

24 9 <LOD 838
0‐1 328 13 9 <LOD 545
0‐1 329 18 <LOD <LOD 646
0‐1 330 13 <LOD <LOD 684

15 <LOD 625
0‐1 331 3,200 155 82 12,500
0‐1 332 2,384 <LOD 79 12,300
0‐1 333 1,386 48 50 7,617

2,323 102 70 10,806
1‐2 334 16 13 <LOD 175
1‐2 335 <LOD 11 <LOD 121
1‐2 336 <LOD 19 <LOD 155

16 14 <LOD 150
0‐1 182 2,613 <LOD 60 16,900
0‐1 183 2,184 <LOD 34 13,800
0‐1 184 1,539 <LOD 38 15,900

2,112 <LOD 44 15,533
1‐2 185 477 <LOD <LOD 4,375
1‐2 186 483 34 <LOD 4,911
1‐2 187 512 56 20 5,093

491 45 4,793
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Residential Risk (mg/kg) 400 11.3 39 23,500 400 11.3 39 23,500
Non‐Residential Risk (mg/kg) 1,000 38 1,000 613,000 1,000 38 1,000 613,000
Sample ID Sample Date Sample Depth (ft) XRF ID Pb As Cd Zn Pb As Cd Zn
Surface Soil Samples 

XRF Data (mg/kg) Laboratory Data (mg/kg)

2‐3 188 <LOD 9 <LOD 1,512
2‐3 189 14 <LOD 31 1,205
2‐3 190 <LOD 13 <LOD 1,344

14 11 1,354
0‐1 191 2,601 74 <LOD 4,144
0‐1 192 2,549 <LOD <LOD 4,186
0‐1 193 3,805 <LOD <LOD 5,456

2,985 <LOD 4,595
1‐2 194 1,018 <LOD 27 5,765
1‐2 195 1,185 66 52 5,806
1‐2 196 2,252 115 19 7,053

1,485 91 33 6,208
2‐3 197 <LOD <LOD <LOD 461
2‐3 198 <LOD <LOD <LOD 428
2‐3 199 78 19 <LOD 617

78 <LOD 502
0‐1 200 4,327 209 90 33,300
0‐1 201 619 104 40 126,700
0‐1 202 4,163 135 109 33,500

3,036 149 80 64,500
2‐3 203 44 <LOD <LOD 777
2‐3 204 <LOD 13 <LOD 578
2‐3 205 <LOD 13 <LOD 584

44 13 <LOD 646
0‐1 217 2,141 183 207 65,900
0‐1 218 525 38 <LOD 11,500
0‐1 219 363 44 82 9,063

1,010 88 145 28,821
1‐2 220 37 <LOD 63 1,700
1‐2 221 26 12 60 2,239
1‐2 222 38 11 58 2,572

34 12 60 2,170
4/18/2013 0‐1 604 398 41 18 4,121
4/18/2013 0‐1 605 1,778 811 71 37,600

3‐4 606 <LOD 10 <LOD 61
3‐4 607 55 53 <LOD 2,358
3‐4 608 <LOD 16 <LOD 204

55 26 <LOD 874
MW‐1(1) 4/18/2013 596 6,162 139 52 20,500

1‐2 597 <LOD <LOD <LOD 522
1‐2 598 <LOD 11 <LOD 575
1‐2 599 <LOD 10 <LOD 602

<LOD 11 <LOD 566
Black bolded values indicate exceedences of residential RSK criteria
Red bolded values indicate exceedences of nonresidential RSK criteria
In calculating average concentrations where values were measured as below the level of detection (<LOD), one half of the  detection limit (+/‐ value) was used.
[2] ‐ Soil reading taken adjacent to scheduled sampling location for additional delineation
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SOIL BORING LOGS 



collected for XRF analyses.  
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-H4-SW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; brown to dark 
brown, rootlets

CLAY; very wet, soft, dark brown

reddish brown, minor rootlets, plastic

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located in the 
southwestern portion of the property 
immediately north of the former 
Missouri Pacific RR.  The ground 
surface was rocky and recovery 
was approximately 2-feet.  The 
boring was 'pushed' to 4 feet.  Two 
composite soil samples were 



boring.
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-H3-NW
(Page 1 of 1)

Date Drilled : March 15, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMETER DEBRIS; black to reddish 
brown, fine gravel to fine grained, 
clayey

CLAY; silty, brown, slightly plastic

reddish brown, plastic

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-004

Comments

Soil boring located near the 
southwest property boundary 
immediately north of the former 
Missouri Pacific RR. Smelter debris 
and slag evident on the ground 
surface. The boring was 'pushed' to 
4 feet.  Two composite soil samples 
were collected for XRF analyses. 
Soil sample SB-FD-004 
(SB-H3-NW(1)) collected from this 



analyses. 
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-H2-SW
(Page 1 of 1)

Date Drilled : March 15, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; black to reddish 
brown, clayey

CLAY; silty, brown

reddish brown, silty

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located near the 
southwest property boundary. 
Smelter debris and slag covered the 
ground surface. The boring was 
'pushed' to 4 feet.  Three composite 
soil samples were collected for XRF 



collected for XRF analyses.
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-H1-NW
(Page 1 of 1)

Date Drilled : March 15, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; black, reddish 
brown, minor rootlets

CLAY; no recovery

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located along the 
southwest property boundary. 
Smelter debris and slag covered the 
ground surface. The boring was 
'pushed' to 4 feet with recovery only 
approximately 1.5 feet.  Three 
composite soil samples were 



analyzed by the XRF.   
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-G11-NW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; fine grained, dark 
brown

CLAY; dark brown, rootlets, wet

plastic, brown

yellowish brown to orange, plastic, 

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located in the 
southeastern portion of the property 
and standing water surrounded the 
location.  Smelter waste was 
scattered and evident on the ground 
surface. The boring was 'pushed' to 
4 feet, and two samples were 



sample was analyzed by the XRF.   
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-G10-SW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; fine to coarse 
grained, dark brown

CLAY; dark brown, rootlets

brown to reddish brown, rare 
rootlets

plastic, increased reddish brown 
color

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located in the 
southeastern portion of the property.  
Smelter waste is evident on the 
ground surface. The boring was 
'pushed' to 4 feet, and one 



cadmium. 
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-G9-NW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; dark brown, fine 
to coarse grained

CLAY; brown, slightly plastic

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-008

Comments

Soil boring located in the 
southeastern portion of the property.  
The groundsurface is covered with 
coarse grained smelter debris. The 
boring was 'pushed' to 4 feet, but 
recovery was only 2.0 feet..  Two 
composite soil sample was collected 
for XRF analyses.  One soil sample, 
SB-FD-008 (SB-G9-NW(2)) was 
collected for laboratory analyses of 
total lead, arsenic, selenium, and 



analyses.   
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-G8-SW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; dark brown to 
reddish brown, fine to coarse 
grained

CLAY; reddish brown, plastic

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located in the 
southeastern portion of the property.  
The groundsurface is covered with 
coarse grained smelter debris.  Some 
rocky fragments exhibited a purple 
coloration.  A coarse grained slag 
pile was located immediately south of 
the boring location.  The boring was 
'pushed' to 4 feet, but recovery was 
only 1.5 feet..  One composite soil 
sample was collected for XRF 



selenium, and cadmium 
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-G7-NW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; dark brown, 
coarse grained

CLAY; dark brown, slightly plastic

 CLAY; brown, plastic

reddish brown, plastic 

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-007

Comments

Soil boring located in the southcentral 
portion of the property.  Smelter 
debris is visible on the ground 
surface.  The boring was 'pushed' to 
4 feet.  Two composite soil samples 
were collected for XRF analyses.   A 
soil sample was collected from 4 feet 
for analyses of total lead, arsenic, 



analyses.    
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-G6-SW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; coarse grained, 
dark brown

CLAY; dark brown

 brown, minor rootlets

brown to reddish brown 

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located near the 
southcentral portion of the property.  
Smelter waste was evident on the 
ground surface.  The boring was 
'pushed' to 4 feet.  Two composite 
soil samples were collected for XRF 



selenium, and cadmium.  
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-G5-NW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; rootlets, dark 
brown

CLAY; dark reddish brown, minor 
rootlets

rare reddish brown slag fragment

reddish brown, plastic

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-006

Comments

Soil boring located near the 
southcentral portion of the property.   
Smelter debris is visible on the 
ground surface.  The boring was 
'pushed' to 4 feet.  Two composite 
soil samples were collected for XRF 
analyses.   Soil sample SB-FD-006 
(SB-G5-SW(4) was collected for 
laboratory analyses of lead, arsenic, 



arsenic, selenium, and cadmium.  
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-G4-SW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; surficial, fine to 
coarse grained, dark brown

CLAY; rootlets, brown

silty, slightly plastic

reddish brown, minor rootlets,silty

slightly plastic, becoming more red 
and plastic with depth

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-005

Comments

Soil boring located in the 
southwestern portion of the 
property.  Smelter debris and slag 
evident on the ground surface. A 
limestone rock pile is west of this 
location.  The boring was 'pushed' to 
4 feet.  Two composite soil samples 
were collected for XRF analyses.A 
soil sample, SB-FD-005 
(SB-G4-SW(4)) was collected from 
this boring for analyses of total lead, 



collected for XRF analyses.  
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La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-G3-NW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; black to reddish 
brown, fine gravel to coarse grained, 
clayey

CLAY; silty, grayish brown

reddish brown, plastic

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located near the 
southwest property boundary 
approximately 100 feet east of the 
pond.  Smelter debris and slag 
evident on the ground surface. The 
boring was 'pushed' to 4 feet.  
Two composite soil samples were 



arsenic, cadmium, and selenium
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La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-G1-SW
(Page 1 of 1)

Date Drilled : March 15, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; black, rootlets, 
friable

CLAY; dark brown, slightly plastic

7.5 YR 4/3 brown, slightly plastic

7.5 YR 5/4 reddish brown, rare silt

10 YR 5/4 yelllowish brown

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-003

Comments

Soil boring located along the west 
property boundary. The area of low 
standing water (pond) was to the 
east.  The boring was completed at 
4-feet bgs.  Two composite soil 
samples were collected for XRF 
analyses.  Soil sample SB-FD-003 
(SB-G1-SW 4TD) was sent to the 
laboratory for analyses of total lead, 



the 2-3 foot interval.  
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La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-F11-SW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; dark brown, fine 
grained

CLAY; dark brown, rootlets, wet

becoming brown, plastic

yellowish brown

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-009

Comments

Soil boring located in the 
southeastern corner of the property 
and standing water surrounded the 
location.  Smelter waste was 
scattered and evident on the ground 
surface. The boring was 'pushed' to 
4 feet, and two samples were 
analyzed by the XRF.  Soil sample 
SB-FD-009 was collected from 



analyses.
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La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-F1-SW
(Page 1 of 1)

Date Drilled : March 15, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; dark brown, 
clayey, moist

CLAY; organic, moist, sightly plastic, 
dark brown, rootlets

7.5 YR 4/3 brown, minor rootlets

10 YR 4/4 reddish brown, rare 
rootlets

7.5 YR 4/3 brown with <1% 
yellowish brown weathering

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located along the west 
property boundary. The ground was 
wet on the surface. It was completed 
at 4-feet bgs.  Two composite soil 
samples were collected for XRF 



were analyzed by the XRF.   
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La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-E11-NW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; dark brown, 
clayey

CLAY; dark brown, rootlets, and 
woodchips, wet

becoming brown, plastic, rare 
rootlets

yellowish brown

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located in the eastern 
portion of the property.  The boring 
was located between a 
flowing bifurcated stream channel.  
Abundant smelter waste was visible 
in the channels and evident on the 
ground surface.  The boring was 
'pushed' to 4 feet, and two samples 



depth.  SB-E1-SW 4TD - SB-FD-002
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-E1-SW
(Page 1 of 1)

Date Drilled : March 15, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; dark brown, 
clayey

CLAY; wet to approximately 0.4-feet, 
dark brown, plastic, abundant 
rootlets 
 -1.2
7.5 YR 5/3 reddish brown, plastic

10 YR 6/4 light yellowish brown, 
minor weathered slag nodules

10YR 5/6 yellowish brown, slightly 
silty

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-002

Comments

Soil boring located along the west 
property boundary. The boring was 
installed west of the concrete slab of 
the former smelter.  The ground was 
wet to the east. It was completed at 
4-feet bgs.  Two composite soil 
samples were collected for XRF 
analyses. A soil sample was 
collected for analyses at 4 feet 



(SB-FD-010). 
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ENTACT Project # E8110

LOG OF BORING  SB-D11-SW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; dark brown, 
rootlets, wet, fine to medium grained 
slag
CLAY; dark brown, rootlets, wet, 
rare limestone granules

becoming brown, plastic

yellowish brown

with minor 1/16-inch LS

white to yellowish brown weathered 
LS

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-010

Comments

Soil boring located in the eastern 
portion of the property.  The boring 
was located adjacent to a flowing 
stream channel.  Abundant smelter 
waste was visible on the ground 
surface.  The boring was 'pushed' to 
refusal at 4 feet where limestone 
was present. Two samples were 
analyzed by the XRF.  One soil 
sample was collected for analyses at 
3 feet below ground surface 



analyses. .
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-D1-NW
(Page 1 of 1)

Date Drilled : March 15, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; dark brown, 
clayey, abundant rootlets,

CLAY; brown to dark brown, plastic

5 YR 5/3 reddish brown, rootlets 

10YR 6/4 light yellowish brown

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located along the west 
property boundary. The boring was 
installed on a wet surface with 
standing water to the west and the 
concrete slab of the former smelter 
to the south. It was completed at 
4-feet bgs. Two composite soil 
samples were collected for XRF 



the XRF.   
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La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-C11-NW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; dark brown, 
clayey, friable, fine to medium 
grained to 1.5 feet, wet

CLAY; becoming brown, plastic

yellowish brown

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located near the northeast 
corner of the property immediately 
south of a southwestwardly flowing 
intermittant stream.   Smelter waste 
was visible on the ground surface.  
The boring was 'pushed' to 4 feet 
bgs. Two samples were analyzed by 



arsenic, cadmium, and selenium
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-C1-SW
(Page 1 of 1)

Date Drilled : March 15, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

CLAY; dark brown, plastic, abundant 
rootlets, wet

10 YR 5/2 gray brown 

10 YR 6/4 yellow brown, plastic, 

10YR 7/4 pale brown

G
ra

ph
ic

 L
og

U
S

C
S

CL

Sample
Depth
(feet)

SB-FD-001

Comments

Soil boring located along the west 
property boundary. The boring was 
installed on a wet surface with 
standing water adjacent to this 
location.  It was completed at 4-feet 
bgs.  Composite soil samples were 
collected each foot and at the total 
depth fo XRF analyses. Soil sample 
SB-C1-SW 4TD was collected as 
SB-FD-001 for analyses of total lead, 



selenium, and cadmium. 
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La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-B11-SW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS; course and 
medium grained fragments

CLAY; dark brown, rootlets, minor 
slag, wet 

becoming brown, plastic, minor 
rootlets

reddish brown

becoming yellowish brown, plastic

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-011

Comments

Soil boring located near the northeast 
corner of the property adjacent to an 
intermittent stream. Smelter waste 
was scattered and visible on the 
ground surface.  The boring was 
'pushed' to 4 feet bgs. Two samples 
were analyzed by the XRF.  One 
sample, SB-FD-011 (SB-B11_SW(4)), 
was submitted to the laboratory for 
analyses of total lead, arsenic, 



samples were analyzed by the XRF.   
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LOG OF BORING  SB-B10-NW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

CLAY; dark brown, rootlets, minor 
wood fragments

0.5 foot wet zone

brown to reddish brown

G
ra

ph
ic

 L
og

U
S

C
S

CL

Sample
Depth
(feet)

Comments

Soil boring located near the northeast 
corner of the property.  Very 
minimum smelter waste was visible 
on the ground surface.  The boring 
was 'pushed' to 4 feet bgs. Five 



logged as being analyzed by XRF.   
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LOG OF BORING  SB-B9-SW
(Page 1 of 1)

Date Drilled : March 16, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

5

6

7

8

Description

SMELTER DEBRIS & FILL; coarse 
grained gravel, purple hue, LS rk, 
dark gray clay

intermittent fine gravel beds

dark gray clay, plastic

fine gravel and saturated coarse 
grained sand

CLAY; yellowish brown, tight

LIMESTONE; weathered, white to 
yellowish brown
TD

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located in the northeast 
portion of the property.  Smelter 
debris with a purple hue, LS on the 
ground surface.  The boring was 
'pushed' to 7 feet bgs to 
refusal where weathered LS was 
encountered . No samples were 



arsenic, cadmium, and selenium.   
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LOG OF BORING  SB-B8-NW
(Page 1 of 1)

Date Drilled : March 17, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

5

6

7

8

Description

SMELTER DEBRIS & FILL; black and 
dark brown, coarse grained, minor 
reddish brown fine to med grained 
slag

CLAY; gray, plastic, 0.5 feet

sandy, fine grained, saturated

light brown, plastic

yellowish brown; weathered LS at 8 
feet bgs

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-012

Comments

Soil boring located near the north 
central portion of the property.  
Surficial smelter debris is 
scattered on the ground surface.  
The boring was 'pushed' to 8 feet 
where weathered LS was 
encountered . Three samples 
were collected for XRF analyses.  A 
soil sample was collected at 3 feet 
bgs for laboratory analyses of lead, 



analyses.   
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ENTACT Project # E8110

LOG OF BORING  SB-B7-SW
(Page 1 of 1)

Date Drilled : March 17, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

5

6

7

8

Description

SMELTER DEBRIS & FILL; black and 
dark brown, fine to coarse grained, 
clayey, rootlets

CLAY; 2.5Y 4/1 dark gray, plastic, 

sandy, fine grained, saturated

yellowish brown

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located near the north 
central portion of the property.  
Surficial smelter debris is scattered 
on the ground surface.  The boring 
was 'pushed' to 8 feet bgs.  Two 
samples were collected for XRF 



cadmium, and selenium. 
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LOG OF BORING  SB-B6-NW
(Page 1 of 1)

Date Drilled : March 17, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

5

6

7

8

Description

SMELTER DEBRIS & FILL; 

clayey, 7.5 YR 4/3 brown, plastic

dark brown clay and fine grained 
slag

sandy clay, wet, with glass shards

CLAY; 10 YR 6/4 yellowish brown, 
wet

10 YR 7/6 yellow

clay and weathered LS

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-014

Comments

Soil boring located in the north central 
portion of the property.  Surficial 
smelter debris is scattered on the 
ground surface.  The boring was 
'pushed' to 8 feet bgs. Five samples 
were collected for XRF analyses.  
Soil sample SB-FD-014 was collected 
from 7 feet bgs for laboratory 
analyses of total lead, arsenic, 



analyses.   
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ENTACT Project # E8110

LOG OF BORING  SB-B5-SW
(Page 1 of 1)

Date Drilled : March 17, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

5

6

7

8

Description

SMELTER DEBRIS & FILL; clayey, 
black, rootlets, fine to medium grained 
slag

sandy clay, 10 YR 7/3 very pale 
brown, plastic

slag and black clay

CLAY; brown, moist

10 YR 4/2 dark grayish brown

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located in the 
northwestern portion of the property.  
Surficial smelter debris is scattered 
on the ground surface.  The boring 
was 'pushed' to 8 feet bgs. Three 
samples were collected for XRF 



cadmium, arsenic, and selenium. 
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-B4-NW
(Page 1 of 1)

Date Drilled : March 17, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS & FILL; clayey, 
black, rootlets, fine to medium grained 
slag

CLAY; 7.5 YR 5/4 brown, silty

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-015

Comments

Soil boring located in the 
northwestern portion of the property.  
Surficial smelter debris is scattered 
on the ground surface.  The boring 
was 'pushed' to 4 feet bgs. Three 
samples were collected for XRF 
analyses.  Soil sample SB-FD-015 
was collected from this boring from 3 
feet bgs for analyses of total lead, 



analyses.   
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-B3-SW
(Page 1 of 1)

Date Drilled : March 17, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

5

6

7

8

Description

SMELTER DEBRIS & FILL; wood 
chips, rootlets, brown

color grading to 10 YR 6/2 light 
brownish gray, with fine gravel, 
clayey

fine to medium grained slag, black 
clayey, damp

black coarse grained sand, saturated

LIMESTONE; weathered, dry, pale 
yellow

G
ra

ph
ic

 L
og

U
S

C
S

CG

Sample
Depth
(feet)

Comments

Soil boring located in the 
northwestern portion of the property.  
Surficial smelter debris is scattered 
on the ground surface.  The boring 
was 'pushed' to 8 feet bgs. Five 
samples were collected for XRF 



was collected from 3 feet bgs. 
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-B2-NW
(Page 1 of 1)

Date Drilled : March 17, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER DEBRIS & FILL; clayey, 
black, fine to medium grained slag

CLAY; 10 YR 5/2 grayish brown and 
10 YR 6/4 light yellowish brown

silty 10 YR 6/2 light brownish gray

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-015

Comments

Soil boring located in the 
northwestern corner of the property.  
Surficial smelter debris is scattered 
on the ground surface.  The boring 
was 'pushed' to 4 feet bgs. Two 
samples were collected for XRF 
analyses. Soil sample SB-FD-016 



analyses. .
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-B1-SW
(Page 1 of 1)

Date Drilled : March 15, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

Description

SMELTER WASTE & FILL; clayey, 
black, fine to medium grained slag

CLAY; dark brown, plastic, abundant 
rootlets

7.5 YR 5/1 brown with rare reddish 
brown slag inclusions

7.5 YR 5/3 brown, plastic, rare 
1/8-inch slag nodules

2.5Y 5/3 light olive brown

G
ra

ph
ic

 L
og

U
S

C
S

BR

CL

Sample
Depth
(feet)

Comments

Soil boring located in the northwest 
corner of the property.  It was 
completed at 4-feet bgs.  Composite 
soil samples were collected each 
foot and at the total depth for XRF 



cadmium, and selenium. 
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-A7-NW
(Page 1 of 1)

Date Drilled : March 17, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

5

6

7

8

Description

SMELTER DEBRIS & FILL; black, fine 
to medium grained 

CLAY; 10 YR 3/1 very dark gray 
brown, minor rootlets

10 YR 5/2 grayish brown, plastic

10 YR 5/3 brown, silty

10 YR 6/8 brownish yellow and 10 
YR 5/2 grayish brown

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

SB-FD-013

Comments

Soil boring located in the north central 
portion of the property.  Surficial 
smelter debris is scattered on the 
ground surface.  The boring was 
'pushed' to 8 feet bgs. Three samples 
were collected for XRF analyses.  
Soil sample SB-FD-013 was collected 
from 3 feet bgs for laboratory 
analyses of total lead, arsenic, 



were collected for XRF analyses.   
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Former East La Harpe Smelter
La Harpe, Kansas

ENTACT Project # E8110

LOG OF BORING  SB-A6-SW
(Page 1 of 1)

Date Drilled : March 17, 2013
Boring Diameter : 3.0 inches
Drilling Method : Geoprobe
Sampling Method : continuous
Drilling Company : Environmental Priority Svc

Driller : Jeff Jaquay
ENTACT Geologist : Marty Cox, PG

Depth
in

Feet

0

1

2

3

4

5

6

7

8

Description

SMELTER DEBRIS & FILL; 10 YR 4/2 
dark grayish brown

clayey, 10 YR 3/1 very dark gray and 
fine grained slag

CLAY; 10 YR 4/2 dark grayish 
brown, plastic, 

10 YR 5/6 yellowish brown, plastic

G
ra

ph
ic

 L
og

U
S

C
S

CG

CL

Sample
Depth
(feet)

Comments

Soil boring located in the north central 
portion of the property.  Surficial 
smelter debris is scattered on the 
ground surface.  The boring was 
'pushed' to 8 feet bgs.  Five samples 



 

 

 

 

 

APPENDIX C3 

 

 

 

 

MONITOR WELL BORING LOGS & FORMS WWC-5 
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La Harpe, Kansas
Former East La Harpe Smelter

ENTACT Project # E8110

LOG OF BORING MW - 3
(Page 1 of 1)

DATE COMPLETED : April 17, 2013
HOLE DIAMETER : 8.0 inches
DRILLING METHOD : Hollow Stem
DRILLING TYPE : Auger
ENTACT REP. : Marty Cox

DRILLING COMPANY : Env. Priority Svc
DRILLER : Jeff Jaquay

Depth
in

feet

0

2

4

DESCRIPTION

SMELTER DEBRIS; dark brown, fine to 
coarse grained, clayey

CLAY; brown to dark brown, plastic

brown, slightly plastic

light brown to tan

LIMESTONE; weathered, white to tan
TD

G
R

A
P

H
IC

U
S

C
S

CG

CL

Elev.: 
Well: MW-3

Bentonite seal

Sand Pack Filter

Surface
Casing

PVC Riser

Screen

Bottom Cap

Well Construction
Information

WELL CONSTRUCTION
DATE COMPLETED : 4/17/2013
HOLE DIAMETER : 8 inches  
DRILLING METHOD : Hollow Stem
ENTACT REP. : Marty Cox
WELL CASING
MATERIAL : PVC
DIAMETER : 2 inch
JOINTS : Screw-Coupled
WELL SCREEN
MATERIAL : PVC
DIAMETER : 2 inches
JOINTS : Screw-Coupled
OPENING : .010 Slot
SAND PACK : 12/20 quartz
ANNULUS SEAL : Bentonite chip

Monitor well boring completed at top of 
limestone approximately 4.7 feet bgs.  
There was no water in the well after it 
was drilled.  Well completed above grade 
with a protective steel cover set in  3 foot 
by 3 foot concrete pad.
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La Harpe, Kansas
Former East La Harpe Smelter

ENTACT Project # E8110

LOG OF BORING MW - 2
(Page 1 of 1)

DATE COMPLETED : April 17, 2013
HOLE DIAMETER : 8.0 inches
DRILLING METHOD : Hollow Stem
DRILLING TYPE : Auger
ENTACT REP. : Marty Cox

DRILLING COMPANY : Env. Priority Svc
DRILLER : Jeff Jaquay

Depth
in

feet

0

2

4

6

8

10

DESCRIPTION

SMELTER DEBRIS; dark brown to black,  
fine to coarse grained, clayey with rootlets

CLAY; brown to dark brown, plastic

brown, slightly plastic

reddish brown, rare silt

yellowish brown

 tan, slightly plastic, with ls fragments

LIMESTONE; weathered, white to tan
TD

G
R

A
P

H
IC

U
S

C
S

CG

CL

Elev.: 
Well: MW-2

Bentonite seal

Sand Pack Filter

Surface
Casing

PVC Riser

Screen

Bottom Cap

WELL CONSTRUCTION
information

WELL CONSTRUCTION
DATE COMPLETED : 4/17/2013
HOLE DIAMETER : 8 inches  
DRILLING METHOD : Hollow Stem
ENTACT REP. : Marty Cox
WELL CASING
MATERIAL : PVC
DIAMETER : 2 inch
JOINTS : Screw-Coupled
WELL SCREEN
MATERIAL : PVC
DIAMETER : 2 inches
JOINTS : Screw-Coupled
OPENING : .010 Slot
SAND PACK : 12/20 quartz
ANNULUS SEAL : Bentonite chip

Monitor well boring completed at top of 
limestone approximately 10 feet bgs.  
There was no water in the well after it 
was drilled.  Well completed above grade 
with a protective steel cover set in  3 foot 
by 3 foot concrete pad.
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La Harpe, Kansas
Former East La Harpe Smelter

ENTACT Project # E8110

LOG OF BORING MW - 1
(Page 1 of 1)

DATE COMPLETED : April 18, 2013
HOLE DIAMETER : 8.0 inches
DRILLING METHOD : Hollow Stem
DRILLING TYPE : Auger
ENTACT REP. : Marty Cox

DRILLING COMPANY : Env. Priority Svc
DRILLER : Jeff Jaquay

Depth
in

feet

0

2

4

6

8

10

DESCRIPTION

CLAY; dark brown, with minor fine to 
medium grained smelter debris, rootlets

brown to reddish brown, plastic

yellowish brown

bcoming tan to light brown, with minor ls 
fragments

LIMESTONE; weathered, white to tan
TD

G
R

A
P

H
IC

U
S

C
S

CL

Elev.: 
Well: MW-1

Bentonite seal

Sand Pack Filter

Surface
Casing

PVC Riser

Screen

Bottom Cap

Well Construction
Information

WELL CONSTRUCTION
DATE COMPLETED : 4/18/2013
HOLE DIAMETER : 8 inches  
DRILLING METHOD : Hollow Stem
ENTACT REP. : Marty Cox
WELL CASING
MATERIAL : PVC
DIAMETER : 2 inch
JOINTS : Screw-Coupled
WELL SCREEN
MATERIAL : PVC
DIAMETER : 2 inches
JOINTS : Screw-Coupled
OPENING : .010 Slot
SAND PACK : 12/20 quartz
ANNULUS SEAL : Bentonite chip

Monitor well boring completed at top of 
limestone approximately 9 feet bgs.  Well 
completed above grade with a protective 
steel cover set in  3 foot by 3 foot 
concrete pad.
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MONITOR WELL PURGE RECORD FORMS 
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LABORATORY ANALYTICAL REPORTS 



12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Marty Cox
ENTACT
1 Oak Hill Drive, Suite 102
Westmont, IL 60559

Report Summary

Thursday May 02, 2013

Report Number: L632145

Samples Received: 04/24/13

Client Project: E8110

Description: Former East La Harpe Smelter Investigation

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use.  If you have any
questions regarding this data package, please do not hesitate to call.

Entire Report Reviewed By: ____________________________________

John Hawkins , ESC Representative

Laboratory Certification Numbers
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 01157CA, CT - PH-0197,
FL - E87487, GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016,
NC - ENV375/DW21704/BIO041, ND - R-140. NJ - TN002, NJ NELAP - TN002,
SC - 84004, TN - 2006, VA - 460132, WV - 233, AZ - 0612,
MN - 047-999-395, NY - 11742, WI - 998093910, NV - TN000032011-1,
TX - T104704245-11-3, OK - 9915, PA - 68-02979, IA Lab #364

Accreditation is only applicable to the test methods specified on each scope of accreditation held
by ESC Lab Sciences.
Note: The use of the preparatory EPA Method 3511 is not approved or endorsed by the CA ELAP.

This report may not be reproduced, except in full, without written approval from ESC Lab Sciences.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632145-01        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-A6-SW4                                                                            

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/17/13 10:30                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               4.9          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               10.          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  270          0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  2500         1.5       mg/kg    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 08:25 Printed: 05/02/13 08:59                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632145-02        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-B8-NW4                                                                            

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/17/13 08:25                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               190          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               190          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  330          0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  5000         3.0       mg/kg    6010B           05/01/13   2        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 08:25 Printed: 05/02/13 08:59                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632145-03        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-B8-NW7                                                                            

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/17/13 08:35                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               30.          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               BDL          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  71.          0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  340          1.5       mg/kg    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 08:25 Printed: 05/02/13 08:59                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632145-04        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-B8-NW5                                                                            

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/17/13 08:30                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               3100         1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               68.          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  4200         0.25      mg/kg    6010B           05/01/13   1        
Zinc                                 32000         30.       mg/kg    6010B           05/01/13   20       

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 08:25 Printed: 05/02/13 08:59                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632145-05        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-H3-NW3                                                                            

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/15/13 17:15                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               6.0          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               8.6          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  54.          0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  620          1.5       mg/kg    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 08:25 Printed: 05/02/13 08:59                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632145-06        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-B6-NW3                                                                            

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/17/13 11:10                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               220          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               67.          0.25      mg/kg    6010B           05/01/13   1        
Lead                                 13000         1.2       mg/kg    6010B           05/01/13   5        
Zinc                                 22000         15.       mg/kg    6010B           05/01/13   10       

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 08:25 Printed: 05/02/13 08:59                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632145-07        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-G1-SW1                                                                            

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/15/13 15:50                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               16.          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               23.          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  550          0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  5700         3.0       mg/kg    6010B           05/01/13   2        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 08:25 Printed: 05/02/13 08:59                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632145-08        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-B8-NW3                                                                            

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/17/13 08:20                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               4300         1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               BDL          50.       mg/kg    6010B           05/01/13   200      
Lead                                  6100         0.25      mg/kg    6010B           05/01/13   1        
Zinc                                 44000         30.       mg/kg    6010B           05/01/13   20       

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 08:25 Printed: 05/02/13 08:59                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632145-09        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-B5-NW3                                                                            

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/17/13 11:55                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               24.          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               310          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  4700         0.25      mg/kg    6010B           05/01/13   1        
Zinc                                 17000         15.       mg/kg    6010B           05/01/13   10       

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 08:25 Printed: 05/02/13 08:59                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632145-10        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-H9-NW5                                                                            

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/17/13 15:10                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               9.1          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               0.26         0.25      mg/kg    6010B           05/01/13   1        
Lead                                  41.          0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  97.          1.5       mg/kg    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 08:25 Printed: 05/02/13 08:59                                                         
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Attachment A
List of Analytes with QC Qualifiers

Sample           Work        Sample                                           Run                   
Number           Group       Type    Analyte                                  ID         Qualifier  
________________ ___________ _______ ________________________________________ __________ __________ 

L632145-08       WG658335    SAMP    Cadmium                                  R2641740   O          
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Attachment B
Explanation of QC Qualifier Codes

Qualifier           Meaning                                                                         
__________________  _______________________________________________________________________________ 

O                   (ESC) Sample diluted due to matrix interferences that impaired the ability
to make an accurate analytical determination.  The detection limit is
elevated in order to reflect the necessary dilution.

Qualifier Report Information

ESC utilizes sample and result qualifiers as set forth by the EPA Contract Laboratory Program and
as required by most certifying bodies including NELAC.  In addition to the EPA qualifiers adopted
by ESC, we have implemented ESC qualifiers to provide more information pertaining to our analytical
results.  Each qualifier is designated in the qualifier explanation as either EPA or ESC.
Data qualifiers are intended to provide the ESC client with more detailed information concerning
the potential bias of reported data.  Because of the wide range of constituents and variety of
matrices incorporated by most EPA methods,it is common for some compounds to fall outside of
established ranges.  These exceptions are evaluated and all reported data is valid and useable
"unless qualified as 'R' (Rejected)."

Definitions
Accuracy - The relationship of the observed value of a known sample to the

true value of a known sample.  Represented by percent recovery and
relevant to samples such as: control samples, matrix spike recoveries,
surrogate recoveries, etc.

Precision - The agreement between a set of samples or between duplicate samples.
Relates to how close together the results are and is represented by
Relative Percent Differrence.

Surrogate - Organic compounds that are similar in chemical composition, extraction,
and chromotography to analytes of interest.  The surrogates are used to
determine the probable response of the group of analytes that are chem-
ically related to the surrogate compound.  Surrogates are added to the
sample and carried through all stages of preparation and analyses.

TIC - Tentatively Identified Compound: Compounds detected in samples that are
not target compounds, internal standards, system monitoring compounds,
or surrogates.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
ENTACT                                  
Marty Cox                                       
1 Oak Hill Drive, Suite 102                         Quality Assurance Report

Level II
Westmont, IL 60559                                                                                            May 02, 2013

L632145

Laboratory Blank
Analyte                                 Result          Units        % Rec            Limit            Batch    Date Analyzed  

Arsenic                                 < 1             mg/kg                                          WG658217 04/26/13 16:57 
Cadmium                                 < .25           mg/kg                                          WG658217 04/26/13 16:57 
Lead                                    < .25           mg/kg                                          WG658217 04/26/13 16:57 
Zinc                                    < 1.5           mg/kg                                          WG658217 04/26/13 16:57 

Arsenic                                 < 1             mg/kg                                          WG658335 04/26/13 13:34 
Cadmium                                 < .25           mg/kg                                          WG658335 04/26/13 13:34 
Lead                                    < .25           mg/kg                                          WG658335 04/26/13 13:34 
Zinc                                    < 1.5           mg/kg                                          WG658335 04/26/13 13:34 

Duplicate
Analyte                                 Units      Result     Duplicate    RPD           Limit          Ref Samp      Batch    

Arsenic                                 mg/kg    3.90         3.90         0            20              L632275-01    WG658217 
Cadmium                                 mg/kg    0            0            0            20              L632275-01    WG658217 
Lead                                    mg/kg    31.0         30.0         3.28         20              L632275-01    WG658217 
Zinc                                    mg/kg    27.0         27.4         1.47         20              L632275-01    WG658217 

Arsenic                                 mg/kg    270.         260.         3.77         20              L632189-01    WG658335 
Cadmium                                 mg/kg    59.0         76.0         25.2*        20              L632189-01    WG658335 
Lead                                    mg/kg    37000        46000        21.7*        20              L632189-01    WG658335 
Zinc                                    mg/kg    31000        36000        14.9         20              L632189-01    WG658335 

Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

Arsenic                                 mg/kg       237              230.             97.0             83.1-117       WG658217 
Cadmium                                 mg/kg       191              192.             101.             83.2-117       WG658217 
Lead                                    mg/kg       103              97.7             94.9             83.1-117       WG658217 
Zinc                                    mg/kg       183              179.             97.8             82-118         WG658217 

Arsenic                                 mg/kg       237              232.             97.9             83.1-117       WG658335 
Cadmium                                 mg/kg       191              192.             101.             83.2-117       WG658335 
Lead                                    mg/kg       103              97.0             94.2             83.1-117       WG658335 
Zinc                                    mg/kg       183              176.             96.2             82-118         WG658335 

Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch    

Arsenic                                 mg/kg    47.5      3.90      50      87.2         75-125       L632275-01     WG658217 
Cadmium                                 mg/kg    45.4      0         50      90.8         75-125       L632275-01     WG658217 
Lead                                    mg/kg    73.8      30.0      50      87.6         75-125       L632275-01     WG658217 
Zinc                                    mg/kg    70.8      27.4      50      86.8         75-125       L632275-01     WG658217 

Arsenic                                 mg/kg    355.      260.      5       190.*        75-125       L632189-01     WG658335 
Cadmium                                 mg/kg    112.      76.0      5       72.0*        75-125       L632189-01     WG658335 
Lead                                    mg/kg    46800     46000     5       1600*        75-125       L632189-01     WG658335 
Zinc                                    mg/kg    27200     36000     2.5     0*           75-125       L632189-01     WG658335 

Matrix Spike Duplicate
Analyte                                 Units  MSD      Ref      %Rec        Limit       RPD     Limit Ref Samp       Batch    

Arsenic                                 mg/kg  47.8     47.5     87.8        75-125      0.630   20    L632275-01     WG658217 
Cadmium                                 mg/kg  45.5     45.4     91.0        75-125      0.220   20    L632275-01     WG658217 
Lead                                    mg/kg  79.2     73.8     98.4        75-125      7.06    20    L632275-01     WG658217 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
ENTACT                                  
Marty Cox                                       
1 Oak Hill Drive, Suite 102                         Quality Assurance Report

Level II
Westmont, IL 60559                                                                                            May 02, 2013

L632145

Matrix Spike Duplicate
Analyte                                 Units  MSD      Ref      %Rec        Limit       RPD     Limit Ref Samp       Batch    

Zinc                                    mg/kg  70.9     70.8     87.0        75-125      0.141   20    L632275-01     WG658217 

Arsenic                                 mg/kg  217.     355.     0*          75-125      48.3*   20    L632189-01     WG658335 
Cadmium                                 mg/kg  96.0     112.     40.0*       75-125      15.4    20    L632189-01     WG658335 
Lead                                    mg/kg  34500    46800    0*          75-125      30.3*   20    L632189-01     WG658335 
Zinc                                    mg/kg  30200    27200    0*          75-125      10.5    20    L632189-01     WG658335 

Batch number /Run number / Sample number cross reference

WG658217: R2641121: L632145-01 02 03 04 05 06 07
WG658335: R2641740: L632145-08 09 10

* * Calculations are performed prior to rounding of reported values.
* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
ENTACT                                  
Marty Cox                                       
1 Oak Hill Drive, Suite 102                         Quality Assurance Report

Level II
Westmont, IL 60559                                                                                            May 02, 2013

L632145

The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods.  The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike duplicate analysis.  If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process.  The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis.  Concentrations of
target analytes above the reporting limit in the method blank are
qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process.  The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control".  If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate  - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes.  The percent recovery of the target analytes
also has statistical control limits.  If any recoveries that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6".  The relative percent difference (%RPD)
between the matrix spike and the matrix spike duplicate
recoveries is all calculated.  If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Marty Cox
ENTACT
1 Oak Hill Drive, Suite 102
Westmont, IL 60559

Report Summary

Thursday May 02, 2013

Report Number: L632156

Samples Received: 04/24/13

Client Project: E8110

Description: Former East La Harpe Smelter Investigation

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use.  If you have any
questions regarding this data package, please do not hesitate to call.

Entire Report Reviewed By: ____________________________________

John Hawkins , ESC Representative

Laboratory Certification Numbers
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 01157CA, CT - PH-0197,
FL - E87487, GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016,
NC - ENV375/DW21704/BIO041, ND - R-140. NJ - TN002, NJ NELAP - TN002,
SC - 84004, TN - 2006, VA - 460132, WV - 233, AZ - 0612,
MN - 047-999-395, NY - 11742, WI - 998093910, NV - TN000032011-1,
TX - T104704245-11-3, OK - 9915, PA - 68-02979, IA Lab #364

Accreditation is only applicable to the test methods specified on each scope of accreditation held
by ESC Lab Sciences.
Note: The use of the preparatory EPA Method 3511 is not approved or endorsed by the CA ELAP.

This report may not be reproduced, except in full, without written approval from ESC Lab Sciences.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632156-01        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   MW-1  10FT                                                                           

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/20/13 10:10                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Dissolved Solids                      820          10.        mg/l    2540 C-2011     04/30/13   1        

Arsenic                               BDL         0.020       mg/l    6010B           05/02/13   1        
Arsenic,Dissolved                     BDL         0.020       mg/l    6010B           05/01/13   1        
Cadmium                               BDL         0.0050      mg/l    6010B           05/02/13   1        
Cadmium,Dissolved                     BDL         0.0050      mg/l    6010B           05/01/13   1        
Lead                                  BDL         0.0050      mg/l    6010B           05/02/13   1        
Lead,Dissolved                       0.0085       0.0050      mg/l    6010B           05/01/13   1        
Zinc                                  0.82        0.030       mg/l    6010B           05/02/13   1        
Zinc,Dissolved                        0.81        0.030       mg/l    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 11:48 Printed: 05/02/13 11:50                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632156-02        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   MW-2  8FT                                                                            

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/20/13 11:00                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Dissolved Solids                      46.          10.        mg/l    2540 C-2011     04/30/13   1        

Arsenic                               BDL         0.020       mg/l    6010B           05/02/13   1        
Arsenic,Dissolved                     BDL         0.020       mg/l    6010B           05/01/13   1        
Cadmium                               BDL         0.0050      mg/l    6010B           05/02/13   1        
Cadmium,Dissolved                     BDL         0.0050      mg/l    6010B           05/01/13   1        
Lead                                 0.0053       0.0050      mg/l    6010B           05/02/13   1        
Lead,Dissolved                       0.0059       0.0050      mg/l    6010B           05/01/13   1        
Zinc                                 0.084        0.030       mg/l    6010B           05/02/13   1        
Zinc,Dissolved                       0.060        0.030       mg/l    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 11:48 Printed: 05/02/13 11:50                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632156-03        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   MW-3  7FT                                                                            

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/20/13 12:05                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Dissolved Solids                      47.          10.        mg/l    2540 C-2011     04/30/13   1        

Arsenic                               BDL         0.020       mg/l    6010B           05/02/13   1        
Arsenic,Dissolved                     BDL         0.020       mg/l    6010B           05/01/13   1        
Cadmium                              0.022        0.0050      mg/l    6010B           05/02/13   1        
Cadmium,Dissolved                    0.0083       0.0050      mg/l    6010B           05/01/13   1        
Lead                                 0.050        0.0050      mg/l    6010B           05/02/13   1        
Lead,Dissolved                        BDL         0.0050      mg/l    6010B           05/01/13   1        
Zinc                                  0.97        0.030       mg/l    6010B           05/02/13   1        
Zinc,Dissolved                        0.18        0.030       mg/l    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 11:48 Printed: 05/02/13 11:50                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
ENTACT                                  
Marty Cox                                       
1 Oak Hill Drive, Suite 102                         Quality Assurance Report

Level II
Westmont, IL 60559                                                                                            May 02, 2013

L632156

Laboratory Blank
Analyte                                 Result          Units        % Rec            Limit            Batch    Date Analyzed  

Dissolved Solids                        < 10            mg/l                                           WG658266 04/30/13 16:14 

Arsenic,Dissolved                       < .02           mg/l                                           WG658734 04/30/13 12:37 
Cadmium,Dissolved                       < .005          mg/l                                           WG658734 04/30/13 12:37 
Lead,Dissolved                          < .005          mg/l                                           WG658734 04/30/13 12:37 
Zinc,Dissolved                          < .03           mg/l                                           WG658734 04/30/13 12:37 

Arsenic                                 < .02           mg/l                                           WG658410 05/02/13 01:27 
Cadmium                                 < .005          mg/l                                           WG658410 05/02/13 01:27 
Lead                                    < .005          mg/l                                           WG658410 05/02/13 01:27 
Zinc                                    < .03           mg/l                                           WG658410 05/02/13 01:27 

Duplicate
Analyte                                 Units      Result     Duplicate    RPD           Limit          Ref Samp      Batch    

Dissolved Solids                        mg/l     1100         1190         4.50         5               L632045-01    WG658266 

Arsenic,Dissolved                       mg/l     0            0            0            20              L632355-13    WG658734 
Cadmium,Dissolved                       mg/l     0            0            0            20              L632355-13    WG658734 
Lead,Dissolved                          mg/l     0            0.000930     NA           20              L632355-13    WG658734 
Zinc,Dissolved                          mg/l     0            0.0185       NA           20              L632355-13    WG658734 

Arsenic                                 mg/l     0            0.00510      NA           20              L632187-05    WG658410 
Cadmium                                 mg/l     0            0.000620     NA           20              L632187-05    WG658410 
Lead                                    mg/l     0            0            0            20              L632187-05    WG658410 
Zinc                                    mg/l     0.0410       0.0410       0            20              L632187-05    WG658410 

Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

Dissolved Solids                        mg/l        8800             8760             99.5             85-115         WG658266 

Arsenic,Dissolved                       mg/l        1.11             1.10             99.1             85-115         WG658734 
Cadmium,Dissolved                       mg/l        1.11             1.20             108.             85-115         WG658734 
Lead,Dissolved                          mg/l        1.11             1.20             108.             85-115         WG658734 
Zinc,Dissolved                          mg/l        1.11             1.15             104.             85-115         WG658734 

Arsenic                                 mg/l        1.11             1.10             99.1             85-115         WG658410 
Cadmium                                 mg/l        1.11             1.15             104.             85-115         WG658410 
Lead                                    mg/l        1.11             1.16             105.             85-115         WG658410 
Zinc                                    mg/l        1.11             1.12             101.             85-115         WG658410 

Laboratory Control Sample Duplicate
Analyte                                 Units  Result     Ref        %Rec           Limit        RPD         Limit    Batch    

Dissolved Solids                        mg/l   8760       8760       100.           85-115       0           5        WG658266 

Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch    

Arsenic,Dissolved                       mg/l     1.15      0         1.11    104.         75-125       L632355-13     WG658734 
Cadmium,Dissolved                       mg/l     1.17      0         1.11    105.         75-125       L632355-13     WG658734 
Lead,Dissolved                          mg/l     1.18      0.000930  1.11    106.         75-125       L632355-13     WG658734 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch    

Zinc,Dissolved                          mg/l     1.20      0.0185    1.11    106.         75-125       L632355-13     WG658734 

Arsenic                                 mg/l     1.12      0.00510   1.11    100.         75-125       L632187-05     WG658410 
Cadmium                                 mg/l     1.12      0.000620  1.11    101.         75-125       L632187-05     WG658410 
Lead                                    mg/l     1.13      0         1.11    102.         75-125       L632187-05     WG658410 
Zinc                                    mg/l     1.20      0.0410    1.11    104.         75-125       L632187-05     WG658410 

Matrix Spike Duplicate
Analyte                                 Units  MSD      Ref      %Rec        Limit       RPD     Limit Ref Samp       Batch    

Arsenic,Dissolved                       mg/l   1.10     1.15     99.1        75-125      4.44    20    L632355-13     WG658734 
Cadmium,Dissolved                       mg/l   1.14     1.17     103.        75-125      2.60    20    L632355-13     WG658734 
Lead,Dissolved                          mg/l   1.14     1.18     103.        75-125      3.45    20    L632355-13     WG658734 
Zinc,Dissolved                          mg/l   1.17     1.20     104.        75-125      2.53    20    L632355-13     WG658734 

Arsenic                                 mg/l   1.11     1.12     99.5        75-125      0.897   20    L632187-05     WG658410 
Cadmium                                 mg/l   1.12     1.12     101.        75-125      0       20    L632187-05     WG658410 
Lead                                    mg/l   1.12     1.13     101.        75-125      0.889   20    L632187-05     WG658410 
Zinc                                    mg/l   1.19     1.20     104.        75-125      0.837   20    L632187-05     WG658410 

Batch number /Run number / Sample number cross reference

WG658266: R2645424: L632156-01 02 03
WG658734: R2646500: L632156-01 02 03
WG658410: R2648720: L632156-01 02 03

* * Calculations are performed prior to rounding of reported values.
* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'

Page 6 of 7  



12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
ENTACT                                  
Marty Cox                                       
1 Oak Hill Drive, Suite 102                         Quality Assurance Report

Level II
Westmont, IL 60559                                                                                            May 02, 2013

L632156

The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods.  The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike duplicate analysis.  If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process.  The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis.  Concentrations of
target analytes above the reporting limit in the method blank are
qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process.  The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control".  If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate  - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes.  The percent recovery of the target analytes
also has statistical control limits.  If any recoveries that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6".  The relative percent difference (%RPD)
between the matrix spike and the matrix spike duplicate
recoveries is all calculated.  If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Marty Cox
ENTACT
1 Oak Hill Drive, Suite 102
Westmont, IL 60559

Report Summary

Wednesday July 10, 2013

Report Number: L632157

Samples Received: 04/24/13

Client Project: E8110

Description: Former East La Harpe Smelter Investigation

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use.  If you have any
questions regarding this data package, please do not hesitate to call.

Entire Report Reviewed By: ____________________________________

John Hawkins , ESC Representative

Laboratory Certification Numbers
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 01157CA, CT - PH-0197,
FL - E87487, GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016,
NC - ENV375/DW21704/BIO041, ND - R-140. NJ - TN002, NJ NELAP - TN002,
SC - 84004, TN - 2006, VA - 460132, WV - 233, AZ - 0612,
MN - 047-999-395, NY - 11742, WI - 998093910, NV - TN000032011-1,
TX - T104704245-11-3, OK - 9915, PA - 68-02979, IA Lab #364

Accreditation is only applicable to the test methods specified on each scope of accreditation held
by ESC Lab Sciences.
Note: The use of the preparatory EPA Method 3511 is not approved or endorsed by the CA ELAP.

This report may not be reproduced, except in full, without written approval from ESC Lab Sciences.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             July 10, 2013                      
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632157-01        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SW-001                                                                               

Project # :   E8110                
Collected By    :   M Cox                                                                                
Collection Date :   04/18/13 17:00                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               BDL         0.020       mg/l    6010B           04/30/13   1        
Arsenic,Dissolved                     BDL         0.020       mg/l    6010B           05/01/13   1        
Cadmium                              0.029        0.0050      mg/l    6010B           04/30/13   1        
Cadmium,Dissolved                    0.028        0.0050      mg/l    6010B           05/01/13   1        
Lead                                  BDL         0.0050      mg/l    6010B           04/30/13   1        
Lead,Dissolved                       0.0072       0.0050      mg/l    6010B           05/01/13   1        
Zinc                                  1.6         0.030       mg/l    6010B           04/30/13   1        
Zinc,Dissolved                        1.5         0.030       mg/l    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 11:50 Revised: 07/10/13 19:06                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             July 10, 2013                      
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632157-02        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SOIL-001                                                                             

Project # :   E8110                
Collected By    :   M Cox                                                                                
Collection Date :   04/18/13 17:10                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               22.          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               89.          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  1100         0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  4400         3.0       mg/kg    6010B           05/01/13   2        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 11:50 Revised: 07/10/13 19:06                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             July 10, 2013                      
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632157-03        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SW-002                                                                               

Project # :   E8110                
Collected By    :   M Cox                                                                                
Collection Date :   04/19/13 09:55                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               BDL         0.020       mg/l    6010B           04/30/13   1        
Arsenic,Dissolved                     BDL         0.020       mg/l    6010B           05/01/13   1        
Cadmium                               BDL         0.0050      mg/l    6010B           04/30/13   1        
Cadmium,Dissolved                     BDL         0.0050      mg/l    6010B           05/01/13   1        
Lead                                 0.0058       0.0050      mg/l    6010B           04/30/13   1        
Lead,Dissolved                       0.0050       0.0050      mg/l    6010B           05/01/13   1        
Zinc                                 0.071        0.030       mg/l    6010B           04/30/13   1        
Zinc,Dissolved                       0.045        0.030       mg/l    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 11:50 Revised: 07/10/13 19:06                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             July 10,2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632157-04        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SOIL-002                                                                             

Project # :   E8110                
Collected By    :   M Cox                                                                                
Collection Date :   04/19/13 10:10                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               12.          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               8.0          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  440          0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  1600         1.5       mg/kg    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 11:50 Revised: 07/10/13 19:06                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             July 10,2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632157-05        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID :   EAST LA HARPE, KS      
Sample ID       :   W-001 B2-NE                                                                          

Project :   E8110                  
Collected By    :   M Cox                                                                                
Collection Date :   04/19/13 14:33                                                                      

Parameter                             Result   Det. Limit Units   Limit  Method   Date/Time    By  Dil   

TCLP Extraction                       -                                1311    04/26/13 0721 MVE 1     

Arsenic                              BDL       0.050     mg/l    5.0   6010B   05/01/13 0533 WBD 1     
Cadmium                              1.4       0.050     mg/l    1.0   6010B   05/01/13 0533 WBD 1     
Lead                                 57.       0.050     mg/l    5.0   6010B   05/01/13 0533 WBD 1     
Zinc                                 260        0.25     mg/l          6010B   05/01/13 1008 WBD 5     

BDL - Below Detection Limit                                                                              
Det. Limit - Estimated Quantitation Limit(EQL)                                                           
Limit - Maximum Contaminant Level as established by the US EPA                                           
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 11:50 Revised: 07/10/13 19:06                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             July 10, 2013                      
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632157-06        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID :   EAST LA HARPE, KS      
Sample ID       :   W-002 B5 NW                                                                          

Project :   E8110                  
Collected By    :   M Cox                                                                                
Collection Date :   04/19/13 14:40                                                                      

Parameter                             Result   Det. Limit Units   Limit  Method   Date/Time    By  Dil   

TCLP Extraction                       -                                1311    04/26/13 0721 MVE 1     

Arsenic                              BDL       0.050     mg/l    5.0   6010B   04/28/13 1124 WBD 1     
Cadmium                              0.95      0.050     mg/l    1.0   6010B   04/28/13 1124 WBD 1     
Lead                                 33.       0.050     mg/l    5.0   6010B   04/28/13 1124 WBD 1     
Zinc                                 360        0.25     mg/l          6010B   04/28/13 1248 WBD 5     

BDL - Below Detection Limit                                                                              
Det. Limit - Estimated Quantitation Limit(EQL)                                                           
Limit - Maximum Contaminant Level as established by the US EPA                                           
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 11:50 Revised: 07/10/13 19:06                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             July 10, 2013                      
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632157-07        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SW-003                                                                               

Project # :   E8110                
Collected By    :   M Cox                                                                                
Collection Date :   04/19/13 00:00                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               BDL         0.020       mg/l    6010B           05/01/13   1        
Arsenic,Dissolved                     BDL         0.020       mg/l    6010B           05/01/13   1        
Cadmium                              0.022        0.0050      mg/l    6010B           05/01/13   1        
Cadmium,Dissolved                    0.021        0.0050      mg/l    6010B           05/01/13   1        
Lead                                  BDL         0.0050      mg/l    6010B           05/01/13   1        
Lead,Dissolved                       0.0073       0.0050      mg/l    6010B           05/01/13   1        
Zinc                                  2.7         0.030       mg/l    6010B           05/01/13   1        
Zinc,Dissolved                        2.8         0.030       mg/l    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 11:50 Revised: 07/10/13 19:06                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             July 10, 2013                      
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632157-08        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SOIL-003                                                                             

Project # :   E8110                
Collected By    :   M Cox                                                                                
Collection Date :   04/19/13 00:00                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               16.          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               21.          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  500          0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  2200         1.5       mg/kg    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 11:50 Revised: 07/10/13 19:06                                                         
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Attachment A
List of Analytes with QC Qualifiers

Sample           Work        Sample                                           Run                   
Number           Group       Type    Analyte                                  ID         Qualifier  
________________ ___________ _______ ________________________________________ __________ __________ 

L632157-06       WG658443    SAMP    Lead                                     R2643420   V          
WG658443    SAMP    Zinc                                     R2643420   V          
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Attachment B
Explanation of QC Qualifier Codes

Qualifier           Meaning                                                                         
__________________  _______________________________________________________________________________ 

V                   (ESC) - Additional QC Info: The sample concentration is too high to
evaluate accurate spike recoveries.

Qualifier Report Information

ESC utilizes sample and result qualifiers as set forth by the EPA Contract Laboratory Program and
as required by most certifying bodies including NELAC.  In addition to the EPA qualifiers adopted
by ESC, we have implemented ESC qualifiers to provide more information pertaining to our analytical
results.  Each qualifier is designated in the qualifier explanation as either EPA or ESC.
Data qualifiers are intended to provide the ESC client with more detailed information concerning
the potential bias of reported data.  Because of the wide range of constituents and variety of
matrices incorporated by most EPA methods,it is common for some compounds to fall outside of
established ranges.  These exceptions are evaluated and all reported data is valid and useable
"unless qualified as 'R' (Rejected)."

Definitions
Accuracy - The relationship of the observed value of a known sample to the

true value of a known sample.  Represented by percent recovery and
relevant to samples such as: control samples, matrix spike recoveries,
surrogate recoveries, etc.

Precision - The agreement between a set of samples or between duplicate samples.
Relates to how close together the results are and is represented by
Relative Percent Differrence.

Surrogate - Organic compounds that are similar in chemical composition, extraction,
and chromotography to analytes of interest.  The surrogates are used to
determine the probable response of the group of analytes that are chem-
ically related to the surrogate compound.  Surrogates are added to the
sample and carried through all stages of preparation and analyses.

TIC - Tentatively Identified Compound: Compounds detected in samples that are
not target compounds, internal standards, system monitoring compounds,
or surrogates.
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Laboratory Blank
Analyte                                 Result          Units        % Rec            Limit            Batch    Date Analyzed  

Arsenic                                 < 1             mg/kg                                          WG658335 04/26/13 13:34 
Cadmium                                 < .25           mg/kg                                          WG658335 04/26/13 13:34 
Lead                                    < .25           mg/kg                                          WG658335 04/26/13 13:34 
Zinc                                    < 1.5           mg/kg                                          WG658335 04/26/13 13:34 

Arsenic                                 < .05           mg/l                                           WG658443 04/28/13 11:17 
Cadmium                                 < .05           mg/l                                           WG658443 04/28/13 11:17 
Lead                                    < .05           mg/l                                           WG658443 04/28/13 11:17 
Zinc                                    < .05           mg/l                                           WG658443 04/28/13 11:17 

Arsenic,Dissolved                       < .02           mg/l                                           WG658734 04/30/13 12:37 
Cadmium,Dissolved                       < .005          mg/l                                           WG658734 04/30/13 12:37 
Lead,Dissolved                          < .005          mg/l                                           WG658734 04/30/13 12:37 
Zinc,Dissolved                          < .03           mg/l                                           WG658734 04/30/13 12:37 

Arsenic                                 < .02           mg/l                                           WG658527 04/30/13 21:01 
Cadmium                                 < .005          mg/l                                           WG658527 04/30/13 21:01 
Lead                                    < .005          mg/l                                           WG658527 04/30/13 21:01 
Zinc                                    < .03           mg/l                                           WG658527 04/30/13 21:01 

Arsenic                                 < .02           mg/l                                           WG658612 05/01/13 22:58 
Cadmium                                 < .005          mg/l                                           WG658612 05/01/13 22:58 
Lead                                    < .005          mg/l                                           WG658612 05/01/13 22:58 
Zinc                                    < .03           mg/l                                           WG658612 05/01/13 22:58 

Duplicate
Analyte                                 Units      Result     Duplicate    RPD           Limit          Ref Samp      Batch    

Arsenic                                 mg/kg    270.         260.         3.77         20              L632189-01    WG658335 
Cadmium                                 mg/kg    59.0         76.0         25.2*        20              L632189-01    WG658335 
Lead                                    mg/kg    37000        46000        21.7*        20              L632189-01    WG658335 
Zinc                                    mg/kg    31000        36000        14.9         20              L632189-01    WG658335 

Arsenic                                 mg/l     0            0            0            20              L632157-06    WG658443 
Cadmium                                 mg/l     0.960        0.950        1.05         20              L632157-06    WG658443 
Lead                                    mg/l     33.0         33.0         0            20              L632157-06    WG658443 
Zinc                                    mg/l     370.         360.         2.74         20              L632157-06    WG658443 

Arsenic,Dissolved                       mg/l     0            0            0            20              L632355-13    WG658734 
Cadmium,Dissolved                       mg/l     0            0            0            20              L632355-13    WG658734 
Lead,Dissolved                          mg/l     0            0.000930     NA           20              L632355-13    WG658734 
Zinc,Dissolved                          mg/l     0            0.0185       NA           20              L632355-13    WG658734 

Arsenic                                 mg/l     0            0            0            20              L632157-01    WG658527 
Cadmium                                 mg/l     0.0300       0.0290       3.39         20              L632157-01    WG658527 
Lead                                    mg/l     0            0            0            20              L632157-01    WG658527 
Zinc                                    mg/l     1.60         1.60         0            20              L632157-01    WG658527 

Arsenic                                 mg/l     0            0            0            20              L632189-14    WG658612 
Cadmium                                 mg/l     0            0            0            20              L632189-14    WG658612 
Lead                                    mg/l     0            0            0            20              L632189-14    WG658612 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Duplicate
Analyte                                 Units      Result     Duplicate    RPD           Limit          Ref Samp      Batch    

Zinc                                    mg/l     0            0            0            20              L632189-14    WG658612 

Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

Arsenic                                 mg/kg       237              232.             97.9             83.1-117       WG658335 
Cadmium                                 mg/kg       191              192.             101.             83.2-117       WG658335 
Lead                                    mg/kg       103              97.0             94.2             83.1-117       WG658335 
Zinc                                    mg/kg       183              176.             96.2             82-118         WG658335 

Arsenic                                 mg/l        1.11             1.10             99.1             85-115         WG658443 
Cadmium                                 mg/l        1.11             1.08             97.3             85-115         WG658443 
Lead                                    mg/l        1.11             1.10             99.1             85-115         WG658443 
Zinc                                    mg/l        1.11             1.06             95.5             85-115         WG658443 

Arsenic,Dissolved                       mg/l        1.11             1.10             99.1             85-115         WG658734 
Cadmium,Dissolved                       mg/l        1.11             1.20             108.             85-115         WG658734 
Lead,Dissolved                          mg/l        1.11             1.20             108.             85-115         WG658734 
Zinc,Dissolved                          mg/l        1.11             1.15             104.             85-115         WG658734 

Arsenic                                 mg/l        1.11             1.10             99.1             85-115         WG658527 
Cadmium                                 mg/l        1.11             1.15             104.             85-115         WG658527 
Lead                                    mg/l        1.11             1.17             105.             85-115         WG658527 
Zinc                                    mg/l        1.11             1.15             104.             85-115         WG658527 

Arsenic                                 mg/l        1.11             1.11             100.             85-115         WG658612 
Cadmium                                 mg/l        1.11             1.15             104.             85-115         WG658612 
Lead                                    mg/l        1.11             1.18             106.             85-115         WG658612 
Zinc                                    mg/l        1.11             1.14             103.             85-115         WG658612 

Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch    

Arsenic                                 mg/kg    355.      260.      5       190.*        75-125       L632189-01     WG658335 
Cadmium                                 mg/kg    112.      76.0      5       72.0*        75-125       L632189-01     WG658335 
Lead                                    mg/kg    46800     46000     5       1600*        75-125       L632189-01     WG658335 
Zinc                                    mg/kg    27200     36000     2.5     0*           75-125       L632189-01     WG658335 

Arsenic                                 mg/l     1.10      0         1.11    99.1         75-125       L632157-06     WG658443 
Cadmium                                 mg/l     2.04      0.950     1.11    98.2         75-125       L632157-06     WG658443 
Lead                                    mg/l     33.2      33.0      1.11    18.0*        75-125       L632157-06     WG658443 
Zinc                                    mg/l     379.      360.      .222    1710*        75-125       L632157-06     WG658443 

Arsenic,Dissolved                       mg/l     1.15      0         1.11    104.         75-125       L632355-13     WG658734 
Cadmium,Dissolved                       mg/l     1.17      0         1.11    105.         75-125       L632355-13     WG658734 
Lead,Dissolved                          mg/l     1.18      0.000930  1.11    106.         75-125       L632355-13     WG658734 
Zinc,Dissolved                          mg/l     1.20      0.0185    1.11    106.         75-125       L632355-13     WG658734 

Arsenic                                 mg/l     1.28      0         1.11    115.         75-125       L632105-01     WG658443 
Cadmium                                 mg/l     1.21      0         1.11    109.         75-125       L632105-01     WG658443 
Lead                                    mg/l     1.16      0         1.11    104.         75-125       L632105-01     WG658443 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch    

Arsenic                                 mg/l     1.16      0         1.11    104.         75-125       L632157-01     WG658527 
Cadmium                                 mg/l     1.18      0.0290    1.11    104.         75-125       L632157-01     WG658527 
Lead                                    mg/l     1.18      0         1.11    106.         75-125       L632157-01     WG658527 
Zinc                                    mg/l     2.80      1.60      1.11    108.         75-125       L632157-01     WG658527 

Arsenic                                 mg/l     1.10      0         1.11    99.1         75-125       L632189-14     WG658612 
Cadmium                                 mg/l     1.14      0         1.11    103.         75-125       L632189-14     WG658612 
Lead                                    mg/l     1.18      0         1.11    106.         75-125       L632189-14     WG658612 
Zinc                                    mg/l     1.13      0         1.11    102.         75-125       L632189-14     WG658612 

Matrix Spike Duplicate
Analyte                                 Units  MSD      Ref      %Rec        Limit       RPD     Limit Ref Samp       Batch    

Arsenic                                 mg/kg  217.     355.     0*          75-125      48.3*   20    L632189-01     WG658335 
Cadmium                                 mg/kg  96.0     112.     40.0*       75-125      15.4    20    L632189-01     WG658335 
Lead                                    mg/kg  34500    46800    0*          75-125      30.3*   20    L632189-01     WG658335 
Zinc                                    mg/kg  30200    27200    0*          75-125      10.5    20    L632189-01     WG658335 

Arsenic                                 mg/l   1.04     1.10     93.7        75-125      5.61    20    L632157-06     WG658443 
Cadmium                                 mg/l   2.04     2.04     98.2        75-125      0       20    L632157-06     WG658443 
Lead                                    mg/l   32.9     33.2     0*          75-125      0.908   20    L632157-06     WG658443 
Zinc                                    mg/l   372.     379.     1080*       75-125      1.86    20    L632157-06     WG658443 

Arsenic,Dissolved                       mg/l   1.10     1.15     99.1        75-125      4.44    20    L632355-13     WG658734 
Cadmium,Dissolved                       mg/l   1.14     1.17     103.        75-125      2.60    20    L632355-13     WG658734 
Lead,Dissolved                          mg/l   1.14     1.18     103.        75-125      3.45    20    L632355-13     WG658734 
Zinc,Dissolved                          mg/l   1.17     1.20     104.        75-125      2.53    20    L632355-13     WG658734 

Arsenic                                 mg/l   1.28     1.28     115.        75-125      0       20    L632105-01     WG658443 
Cadmium                                 mg/l   1.21     1.21     109.        75-125      0       20    L632105-01     WG658443 
Lead                                    mg/l   1.15     1.16     104.        75-125      0.866   20    L632105-01     WG658443 

Arsenic                                 mg/l   1.13     1.16     102.        75-125      2.62    20    L632157-01     WG658527 
Cadmium                                 mg/l   1.18     1.18     104.        75-125      0       20    L632157-01     WG658527 
Lead                                    mg/l   1.13     1.18     102.        75-125      4.33    20    L632157-01     WG658527 
Zinc                                    mg/l   2.74     2.80     103.        75-125      2.17    20    L632157-01     WG658527 

Arsenic                                 mg/l   1.10     1.10     99.1        75-125      0       20    L632189-14     WG658612 
Cadmium                                 mg/l   1.14     1.14     103.        75-125      0       20    L632189-14     WG658612 
Lead                                    mg/l   1.18     1.18     106.        75-125      0       20    L632189-14     WG658612 
Zinc                                    mg/l   1.13     1.13     102.        75-125      0       20    L632189-14     WG658612 

Batch number /Run number / Sample number cross reference

WG658125: R2639540: L632157-05 06
WG658335: R2641740: L632157-02 04 08
WG658443: R2643420: L632157-05 06
WG658734: R2646500: L632157-01 03 07
WG658527: R2647540: L632157-01 03
WG658612: R2648384: L632157-07
* * Calculations are performed prior to rounding of reported values.
* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'

Page 14  of 15 



12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
ENTACT                                  
Marty Cox                                       
1 Oak Hill Drive, Suite 102                         Quality Assurance Report

Level II
Westmont, IL 60559                                                                                           July 10, 2013

L632157

The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods.  The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike duplicate analysis.  If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process.  The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis.  Concentrations of
target analytes above the reporting limit in the method blank are
qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process.  The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control".  If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate  - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes.  The percent recovery of the target analytes
also has statistical control limits.  If any recoveries that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6".  The relative percent difference (%RPD)
between the matrix spike and the matrix spike duplicate
recoveries is all calculated.  If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Marty Cox
ENTACT
1 Oak Hill Drive, Suite 102
Westmont, IL 60559

Report Summary

Thursday May 02, 2013

Report Number: L632164

Samples Received: 04/24/13

Client Project: E8110

Description: Former East La Harpe Smelter Investigation

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use.  If you have any
questions regarding this data package, please do not hesitate to call.

Entire Report Reviewed By: ____________________________________

John Hawkins , ESC Representative

Laboratory Certification Numbers
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 01157CA, CT - PH-0197,
FL - E87487, GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016,
NC - ENV375/DW21704/BIO041, ND - R-140. NJ - TN002, NJ NELAP - TN002,
SC - 84004, TN - 2006, VA - 460132, WV - 233, AZ - 0612,
MN - 047-999-395, NY - 11742, WI - 998093910, NV - TN000032011-1,
TX - T104704245-11-3, OK - 9915, PA - 68-02979, IA Lab #364

Accreditation is only applicable to the test methods specified on each scope of accreditation held
by ESC Lab Sciences.
Note: The use of the preparatory EPA Method 3511 is not approved or endorsed by the CA ELAP.

This report may not be reproduced, except in full, without written approval from ESC Lab Sciences.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632164-01        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   RD-001  0.5FT                                                                        

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/18/13 10:15                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               9.2          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               2.9          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  260          0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  830          1.5       mg/kg    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:54                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632164-02        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   RD-002  0.5FT                                                                        

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/18/13 10:30                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               2.4          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               6.7          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  140          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  750          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:54                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632164-03        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   R-BM-SS-3  0.5FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/18/13 15:50                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Mercury                              0.080        0.020      mg/kg    7471            04/26/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:54                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632164-04        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   R-BM-SS-13  0.5FT                                                                    

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/18/13 16:00                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Mercury                               1.7          0.10      mg/kg    7471            04/26/13   5        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:54                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632164-05        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   R-BM-HS-7  0.5FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/18/13 16:15                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Mercury                              0.082        0.020      mg/kg    7471            04/26/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:54                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632164-06        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   R-BM-HS-3  0.5FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/18/13 16:30                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Mercury                               0.15        0.020      mg/kg    7471            04/26/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:54                                                         
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Laboratory Blank
Analyte                                 Result          Units        % Rec            Limit            Batch    Date Analyzed  

Mercury                                 < .02           mg/kg                                          WG658068 04/26/13 09:08 

Arsenic                                 < 1             mg/kg                                          WG658335 04/26/13 13:34 
Cadmium                                 < .25           mg/kg                                          WG658335 04/26/13 13:34 
Lead                                    < .25           mg/kg                                          WG658335 04/26/13 13:34 
Zinc                                    < 1.5           mg/kg                                          WG658335 04/26/13 13:34 

Arsenic                                 < 1             mg/kg                                          WG658337 05/02/13 01:05 
Cadmium                                 < .25           mg/kg                                          WG658337 05/02/13 01:05 
Lead                                    < .25           mg/kg                                          WG658337 05/02/13 01:05 
Zinc                                    < 1.5           mg/kg                                          WG658337 05/02/13 01:05 

Duplicate
Analyte                                 Units      Result     Duplicate    RPD           Limit          Ref Samp      Batch    

Mercury                                 mg/kg    0.0860       0.0680       22.9*        20              L632054-02    WG658068 

Arsenic                                 mg/kg    270.         260.         3.77         20              L632189-01    WG658335 
Cadmium                                 mg/kg    59.0         76.0         25.2*        20              L632189-01    WG658335 
Lead                                    mg/kg    37000        46000        21.7*        20              L632189-01    WG658335 
Zinc                                    mg/kg    31000        36000        14.9         20              L632189-01    WG658335 

Arsenic                                 mg/kg    1.70         3.50         69.2*        20              L632174-14    WG658337 
Cadmium                                 mg/kg    1.90         5.10         91.4*        20              L632174-14    WG658337 
Lead                                    mg/kg    380.         630.         49.5*        20              L632174-14    WG658337 
Zinc                                    mg/kg    720.         1400         64.2*        20              L632174-14    WG658337 

Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

Mercury                                 mg/kg       12.4             14.5             117.             71.6-127.7     WG658068 

Arsenic                                 mg/kg       237              232.             97.9             83.1-117       WG658335 
Cadmium                                 mg/kg       191              192.             101.             83.2-117       WG658335 
Lead                                    mg/kg       103              97.0             94.2             83.1-117       WG658335 
Zinc                                    mg/kg       183              176.             96.2             82-118         WG658335 

Arsenic                                 mg/kg       237              201.             84.8             83.1-117       WG658337 
Cadmium                                 mg/kg       191              179.             93.7             83.2-117       WG658337 
Lead                                    mg/kg       103              94.0             91.3             83.1-117       WG658337 
Zinc                                    mg/kg       183              152.             83.1             82-118         WG658337 

Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch    

Mercury                                 mg/kg    0.394     0.0680    .25     130.*        80-120       L632054-02     WG658068 

Arsenic                                 mg/kg    355.      260.      5       190.*        75-125       L632189-01     WG658335 
Cadmium                                 mg/kg    112.      76.0      5       72.0*        75-125       L632189-01     WG658335 
Lead                                    mg/kg    46800     46000     5       1600*        75-125       L632189-01     WG658335 
Zinc                                    mg/kg    27200     36000     2.5     0*           75-125       L632189-01     WG658335 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
ENTACT                                  
Marty Cox                                       
1 Oak Hill Drive, Suite 102                         Quality Assurance Report

Level II
Westmont, IL 60559                                                                                            May 02, 2013

L632164

Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch    

Arsenic                                 mg/kg    7.51      3.50      50      8.02*        75-125       L632174-14     WG658337 
Cadmium                                 mg/kg    42.8      5.10      50      75.4         75-125       L632174-14     WG658337 
Lead                                    mg/kg    375.      630.      50      0*           75-125       L632174-14     WG658337 
Zinc                                    mg/kg    661.      1400      50      0*           75-125       L632174-14     WG658337 

Matrix Spike Duplicate
Analyte                                 Units  MSD      Ref      %Rec        Limit       RPD     Limit Ref Samp       Batch    

Mercury                                 mg/kg  0.339    0.394    108.        80-120      14.9    20    L632054-02     WG658068 

Arsenic                                 mg/kg  217.     355.     0*          75-125      48.3*   20    L632189-01     WG658335 
Cadmium                                 mg/kg  96.0     112.     40.0*       75-125      15.4    20    L632189-01     WG658335 
Lead                                    mg/kg  34500    46800    0*          75-125      30.3*   20    L632189-01     WG658335 
Zinc                                    mg/kg  30200    27200    0*          75-125      10.5    20    L632189-01     WG658335 

Arsenic                                 mg/kg  9.12     7.51     11.2*       75-125      19.4    20    L632174-14     WG658337 
Cadmium                                 mg/kg  43.2     42.8     76.2        75-125      0.930   20    L632174-14     WG658337 
Lead                                    mg/kg  434.     375.     0*          75-125      14.6    20    L632174-14     WG658337 
Zinc                                    mg/kg  1220     661.     0*          75-125      59.4*   20    L632174-14     WG658337 

Serial Dilution

Batch number /Run number / Sample number cross reference

WG658068: R2638980: L632164-03 04 05 06
WG658335: R2641740: L632164-01
WG658337: R2648421: L632164-02

* * Calculations are performed prior to rounding of reported values.
* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
ENTACT                                  
Marty Cox                                       
1 Oak Hill Drive, Suite 102                         Quality Assurance Report

Level II
Westmont, IL 60559                                                                                            May 02, 2013

L632164

The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods.  The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike duplicate analysis.  If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process.  The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis.  Concentrations of
target analytes above the reporting limit in the method blank are
qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process.  The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control".  If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate  - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes.  The percent recovery of the target analytes
also has statistical control limits.  If any recoveries that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6".  The relative percent difference (%RPD)
between the matrix spike and the matrix spike duplicate
recoveries is all calculated.  If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Marty Cox
ENTACT
1 Oak Hill Drive, Suite 102
Westmont, IL 60559

Report Summary

Thursday May 02, 2013

Report Number: L632174

Samples Received: 04/24/13

Client Project: E8110

Description: Former East La Harpe Smelter Investigation

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use.  If you have any
questions regarding this data package, please do not hesitate to call.

Entire Report Reviewed By: ____________________________________

John Hawkins , ESC Representative

Laboratory Certification Numbers
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 01157CA, CT - PH-0197,
FL - E87487, GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016,
NC - ENV375/DW21704/BIO041, ND - R-140. NJ - TN002, NJ NELAP - TN002,
SC - 84004, TN - 2006, VA - 460132, WV - 233, AZ - 0612,
MN - 047-999-395, NY - 11742, WI - 998093910, NV - TN000032011-1,
TX - T104704245-11-3, OK - 9915, PA - 68-02979, IA Lab #364

Accreditation is only applicable to the test methods specified on each scope of accreditation held
by ESC Lab Sciences.
Note: The use of the preparatory EPA Method 3511 is not approved or endorsed by the CA ELAP.

This report may not be reproduced, except in full, without written approval from ESC Lab Sciences.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-01        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-001                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/15/13 14:55                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               BDL          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               0.29         0.25      mg/kg    6010B           05/02/13   1        
Lead                                  22.          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  76.          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-02        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-002                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/15/13 15:25                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               BDL          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               BDL          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  6.2          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  4.8          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-03        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-003                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/15/13 16:00                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               BDL          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               BDL          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  8.4          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  17.          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-04        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-004                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/15/13 17:20                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               17.          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               74.          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  2900         0.25      mg/kg    6010B           05/02/13   1        
Zinc                                 33000         15.       mg/kg    6010B           05/02/13   10       

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-05        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-005                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/16/13 09:45                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               BDL          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               BDL          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  14.          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  16.          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-06        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-006                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/16/13 10:20                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               1.9          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               BDL          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  14.          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  10.          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-07        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-007                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/16/13 11:30                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               1.7          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               BDL          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  16.          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  17.          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-08        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-008                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/16/13 12:00                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               2.4          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               5.1          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  11.          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  210          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-09        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-009                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/16/13 14:00                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               2.4          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               13.          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  19.          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  840          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-10        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-010                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/16/13 14:45                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               1.8          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               0.28         0.25      mg/kg    6010B           05/02/13   1        
Lead                                  13.          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  110          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-11        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-011                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/16/13 15:30                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               BDL          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               BDL          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  13.          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  11.          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-12        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-012                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/17/13 08:45                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               2800         1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               BDL          25.       mg/kg    6010B           05/02/13   99       
Lead                                  6800         2.5       mg/kg    6010B           05/02/13   10       
Zinc                                 39000         30.       mg/kg    6010B           05/02/13   20       

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-13        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-013                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/17/13 10:15                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               3.9          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               5.1          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  13.          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  610          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-14        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-014                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/17/13 10:30                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               3.5          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               5.1          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  630          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  1400         1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-15        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-015                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/17/13 12:15                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               2.4          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               BDL          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  13.          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  130          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-16        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-016                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/17/13 12:45                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               2.6          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               BDL          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  11.          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  160          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632174-17        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SB-FD-017                                                                            

Project # :   E8110                
Collected By    :   Cox                                                                                  
Collection Date :   04/18/13 08:40                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               2.3          1.0       mg/kg    6010B           05/02/13   1        
Cadmium                               3.8          0.25      mg/kg    6010B           05/02/13   1        
Lead                                  13.          0.25      mg/kg    6010B           05/02/13   1        
Zinc                                  930          1.5       mg/kg    6010B           05/02/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 10:18 Printed: 05/02/13 11:40                                                         
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Attachment A
List of Analytes with QC Qualifiers

Sample           Work        Sample                                           Run                   
Number           Group       Type    Analyte                                  ID         Qualifier  
________________ ___________ _______ ________________________________________ __________ __________ 

L632174-12       WG658337    SAMP    Cadmium                                  R2648421   O          
L632174-14       WG658337    SAMP    Arsenic                                  R2648421   J3J6       

WG658337    SAMP    Lead                                     R2648421   J3V        
WG658337    SAMP    Zinc                                     R2648421   J3V        
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Attachment B
Explanation of QC Qualifier Codes

Qualifier           Meaning                                                                         
__________________  _______________________________________________________________________________ 

J3                  The associated batch QC was outside the established quality control range
for precision.

J6                  The sample matrix interfered with the ability to make any accurate
determination; spike value is low

O                   (ESC) Sample diluted due to matrix interferences that impaired the ability
to make an accurate analytical determination.  The detection limit is
elevated in order to reflect the necessary dilution.

V                   (ESC) - Additional QC Info: The sample concentration is too high to
evaluate accurate spike recoveries.

Qualifier Report Information

ESC utilizes sample and result qualifiers as set forth by the EPA Contract Laboratory Program and
as required by most certifying bodies including NELAC.  In addition to the EPA qualifiers adopted
by ESC, we have implemented ESC qualifiers to provide more information pertaining to our analytical
results.  Each qualifier is designated in the qualifier explanation as either EPA or ESC.
Data qualifiers are intended to provide the ESC client with more detailed information concerning
the potential bias of reported data.  Because of the wide range of constituents and variety of
matrices incorporated by most EPA methods,it is common for some compounds to fall outside of
established ranges.  These exceptions are evaluated and all reported data is valid and useable
"unless qualified as 'R' (Rejected)."

Definitions
Accuracy - The relationship of the observed value of a known sample to the

true value of a known sample.  Represented by percent recovery and
relevant to samples such as: control samples, matrix spike recoveries,
surrogate recoveries, etc.

Precision - The agreement between a set of samples or between duplicate samples.
Relates to how close together the results are and is represented by
Relative Percent Differrence.

Surrogate - Organic compounds that are similar in chemical composition, extraction,
and chromotography to analytes of interest.  The surrogates are used to
determine the probable response of the group of analytes that are chem-
ically related to the surrogate compound.  Surrogates are added to the
sample and carried through all stages of preparation and analyses.

TIC - Tentatively Identified Compound: Compounds detected in samples that are
not target compounds, internal standards, system monitoring compounds,
or surrogates.
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Summary of Remarks For Samples Printed
05/02/13 at 11:40:26

TSR Signing Reports: 341
R5 - Desired TAT

Sample: L632174-01 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-02 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-03 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-04 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-05 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-06 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-07 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-08 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-09 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-10 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-11 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-12 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-13 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-14 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-15 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-16 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 

Sample: L632174-17 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 10:18 



12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
ENTACT                                  
Marty Cox                                       
1 Oak Hill Drive, Suite 102                         Quality Assurance Report

Level II
Westmont, IL 60559                                                                                            May 02, 2013

L632174

Laboratory Blank
Analyte                                 Result          Units        % Rec            Limit            Batch    Date Analyzed  

Arsenic                                 < 1             mg/kg                                          WG658337 05/02/13 01:05 
Cadmium                                 < .25           mg/kg                                          WG658337 05/02/13 01:05 
Lead                                    < .25           mg/kg                                          WG658337 05/02/13 01:05 
Zinc                                    < 1.5           mg/kg                                          WG658337 05/02/13 01:05 

Duplicate
Analyte                                 Units      Result     Duplicate    RPD           Limit          Ref Samp      Batch    

Arsenic                                 mg/kg    1.70         3.50         69.2*        20              L632174-14    WG658337 
Cadmium                                 mg/kg    1.90         5.10         91.4*        20              L632174-14    WG658337 
Lead                                    mg/kg    380.         630.         49.5*        20              L632174-14    WG658337 
Zinc                                    mg/kg    720.         1400         64.2*        20              L632174-14    WG658337 

Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

Arsenic                                 mg/kg       237              201.             84.8             83.1-117       WG658337 
Cadmium                                 mg/kg       191              179.             93.7             83.2-117       WG658337 
Lead                                    mg/kg       103              94.0             91.3             83.1-117       WG658337 
Zinc                                    mg/kg       183              152.             83.1             82-118         WG658337 

Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch    

Arsenic                                 mg/kg    7.51      3.50      50      8.02*        75-125       L632174-14     WG658337 
Cadmium                                 mg/kg    42.8      5.10      50      75.4         75-125       L632174-14     WG658337 
Lead                                    mg/kg    375.      630.      50      0*           75-125       L632174-14     WG658337 
Zinc                                    mg/kg    661.      1400      50      0*           75-125       L632174-14     WG658337 

Matrix Spike Duplicate
Analyte                                 Units  MSD      Ref      %Rec        Limit       RPD     Limit Ref Samp       Batch    

Arsenic                                 mg/kg  9.12     7.51     11.2*       75-125      19.4    20    L632174-14     WG658337 
Cadmium                                 mg/kg  43.2     42.8     76.2        75-125      0.930   20    L632174-14     WG658337 
Lead                                    mg/kg  434.     375.     0*          75-125      14.6    20    L632174-14     WG658337 
Zinc                                    mg/kg  1220     661.     0*          75-125      59.4*   20    L632174-14     WG658337 

Batch number /Run number / Sample number cross reference

WG658337: R2648421 R2648422: L632174-02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 01

* * Calculations are performed prior to rounding of reported values.
* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
ENTACT                                  
Marty Cox                                       
1 Oak Hill Drive, Suite 102                         Quality Assurance Report

Level II
Westmont, IL 60559                                                                                            May 02, 2013

L632174

The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods.  The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike duplicate analysis.  If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process.  The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis.  Concentrations of
target analytes above the reporting limit in the method blank are
qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process.  The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control".  If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate  - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes.  The percent recovery of the target analytes
also has statistical control limits.  If any recoveries that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6".  The relative percent difference (%RPD)
between the matrix spike and the matrix spike duplicate
recoveries is all calculated.  If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Marty Cox
ENTACT
1 Oak Hill Drive, Suite 102
Westmont, IL 60559

Report Summary

Thursday May 02, 2013

Report Number: L632189

Samples Received: 04/24/13

Client Project: E8110

Description: Former East La Harpe Smelter Investigation

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use.  If you have any
questions regarding this data package, please do not hesitate to call.

Entire Report Reviewed By: ____________________________________

John Hawkins , ESC Representative

Laboratory Certification Numbers
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 01157CA, CT - PH-0197,
FL - E87487, GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016,
NC - ENV375/DW21704/BIO041, ND - R-140. NJ - TN002, NJ NELAP - TN002,
SC - 84004, TN - 2006, VA - 460132, WV - 233, AZ - 0612,
MN - 047-999-395, NY - 11742, WI - 998093910, NV - TN000032011-1,
TX - T104704245-11-3, OK - 9915, PA - 68-02979, IA Lab #364

Accreditation is only applicable to the test methods specified on each scope of accreditation held
by ESC Lab Sciences.
Note: The use of the preparatory EPA Method 3511 is not approved or endorsed by the CA ELAP.

This report may not be reproduced, except in full, without written approval from ESC Lab Sciences.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-01        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FD-001  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/15/13 13:15                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               260          10.       mg/kg    6010B           04/26/13   10       
Cadmium                               76.          2.5       mg/kg    6010B           04/26/13   10       
Lead                                 46000         2.5       mg/kg    6010B           04/26/13   10       
Zinc                                 36000         30.       mg/kg    6010B           04/26/13   20       

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-02        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FD-002  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/15/13 14:05                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               120          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               40.          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  4600         0.25      mg/kg    6010B           05/01/13   1        
Zinc                                 15000         15.       mg/kg    6010B           05/01/13   10       

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-03        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FB-001  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/15/13 13:58                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               BDL         0.020       mg/l    6010B           04/30/13   1        
Cadmium                               BDL         0.0050      mg/l    6010B           04/30/13   1        
Lead                                  BDL         0.0050      mg/l    6010B           04/30/13   1        
Zinc                                  BDL         0.030       mg/l    6010B           04/30/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-04        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FD-003  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/15/13 15:05                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               6.0          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               37.          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  93.          0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  860          1.5       mg/kg    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-05        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FD-004  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/15/13 16:55                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               7.3          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               2.3          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  130          0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  650          1.5       mg/kg    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-06        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FB-002  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/15/13 17:00                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               BDL         0.020       mg/l    6010B           05/01/13   1        
Cadmium                               BDL         0.0050      mg/l    6010B           05/01/13   1        
Lead                                  BDL         0.0050      mg/l    6010B           05/01/13   1        
Zinc                                  BDL         0.030       mg/l    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-07        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FD-005  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/15/13 18:05                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               25.          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               28.          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  540          0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  3000         1.5       mg/kg    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-08        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FD-006  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/16/13 08:50                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               21.          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               120          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  1900         0.25      mg/kg    6010B           05/01/13   1        
Zinc                                 14000         7.5       mg/kg    6010B           05/01/13   5        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-09        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FB-003  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/16/13 08:55                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               BDL         0.020       mg/l    6010B           05/01/13   1        
Cadmium                               BDL         0.0050      mg/l    6010B           05/01/13   1        
Lead                                  BDL         0.0050      mg/l    6010B           05/01/13   1        
Zinc                                  BDL         0.030       mg/l    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-10        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FD-007  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/16/13 10:05                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               44.          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               120          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  2600         0.25      mg/kg    6010B           05/01/13   1        
Zinc                                 18000         15.       mg/kg    6010B           05/01/13   10       

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-11        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FD-008  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/17/13 10:25                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               30.          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               17.          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  970          0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  3400         1.5       mg/kg    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-12        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FB-004  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/17/13 10:17                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               BDL         0.020       mg/l    6010B           05/01/13   1        
Cadmium                               BDL         0.0050      mg/l    6010B           05/01/13   1        
Lead                                  BDL         0.0050      mg/l    6010B           05/01/13   1        
Zinc                                  BDL         0.030       mg/l    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-13        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FD-009  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/17/13 11:15                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               190          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               48.          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  2400         0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  8900         7.5       mg/kg    6010B           05/01/13   5        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-14        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FB-005  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/17/13 12:05                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               BDL         0.020       mg/l    6010B           05/01/13   1        
Cadmium                               BDL         0.0050      mg/l    6010B           05/01/13   1        
Lead                                  BDL         0.0050      mg/l    6010B           05/01/13   1        
Zinc                                  BDL         0.030       mg/l    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-15        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FD-010  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/17/13 12:00                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               99.          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               100          0.25      mg/kg    6010B           05/01/13   1        
Lead                                  3900         0.25      mg/kg    6010B           05/01/13   1        
Zinc                                 18000         15.       mg/kg    6010B           05/01/13   10       

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Marty Cox                                                             May 02, 2013                       
ENTACT                                                                                                   
1 Oak Hill Drive, Suite 102                                                                              
Westmont, IL 60559                                                                                       

ESC Sample # :   L632189-16        
Date Received   :   April     24, 2013                                                                   
Description     :   Former East La Harpe Smelter Investigation                                           

Site ID  :   EAST LA HARPE, KS     
Sample ID       :   SS-FD-011  0-6FT                                                                     

Project # :   E8110                
Collected By    :   M. Cox                                                                               
Collection Date :   04/18/13 14:55                                                                      

Parameter                              Result     Det. Limit   Units    Method            Date     Dil.     

Arsenic                               8.1          1.0       mg/kg    6010B           05/01/13   1        
Cadmium                               0.39         0.25      mg/kg    6010B           05/01/13   1        
Lead                                  61.          0.25      mg/kg    6010B           05/01/13   1        
Zinc                                  210          1.5       mg/kg    6010B           05/01/13   1        

BDL - Below Detection Limit                                                                              
Det. Limit -  Practical Quantitation Limit(PQL)                                                          
Note:                                                                                                    
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 05/02/13 09:40 Printed: 05/02/13 09:41                                                         
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Attachment A
List of Analytes with QC Qualifiers

Sample           Work        Sample                                           Run                   
Number           Group       Type    Analyte                                  ID         Qualifier  
________________ ___________ _______ ________________________________________ __________ __________ 

L632189-01       WG658335    SAMP    Arsenic                                  R2641740   J6J5J3     
WG658335    SAMP    Cadmium                                  R2641740   J3J6       
WG658335    SAMP    Lead                                     R2641740   VJ3        
WG658335    SAMP    Zinc                                     R2641740   V          
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Attachment B
Explanation of QC Qualifier Codes

Qualifier           Meaning                                                                         
__________________  _______________________________________________________________________________ 

J3                  The associated batch QC was outside the established quality control range
for precision.

J5                  The sample matrix interfered with the ability to make any accurate
determination; spike value is high

J6                  The sample matrix interfered with the ability to make any accurate
determination; spike value is low

V                   (ESC) - Additional QC Info: The sample concentration is too high to
evaluate accurate spike recoveries.

Qualifier Report Information

ESC utilizes sample and result qualifiers as set forth by the EPA Contract Laboratory Program and
as required by most certifying bodies including NELAC.  In addition to the EPA qualifiers adopted
by ESC, we have implemented ESC qualifiers to provide more information pertaining to our analytical
results.  Each qualifier is designated in the qualifier explanation as either EPA or ESC.
Data qualifiers are intended to provide the ESC client with more detailed information concerning
the potential bias of reported data.  Because of the wide range of constituents and variety of
matrices incorporated by most EPA methods,it is common for some compounds to fall outside of
established ranges.  These exceptions are evaluated and all reported data is valid and useable
"unless qualified as 'R' (Rejected)."

Definitions
Accuracy - The relationship of the observed value of a known sample to the

true value of a known sample.  Represented by percent recovery and
relevant to samples such as: control samples, matrix spike recoveries,
surrogate recoveries, etc.

Precision - The agreement between a set of samples or between duplicate samples.
Relates to how close together the results are and is represented by
Relative Percent Differrence.

Surrogate - Organic compounds that are similar in chemical composition, extraction,
and chromotography to analytes of interest.  The surrogates are used to
determine the probable response of the group of analytes that are chem-
ically related to the surrogate compound.  Surrogates are added to the
sample and carried through all stages of preparation and analyses.

TIC - Tentatively Identified Compound: Compounds detected in samples that are
not target compounds, internal standards, system monitoring compounds,
or surrogates.
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Summary of Remarks For Samples Printed
05/02/13 at 09:41:08

TSR Signing Reports: 341
R5 - Desired TAT

Sample: L632189-01 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 

Sample: L632189-02 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 

Sample: L632189-03 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 
pH adjusted in Login at 1522 on 4/24
Sample: L632189-04 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 

Sample: L632189-05 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 

Sample: L632189-06 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 
pH adjusted in Login at 1522 on 4/24
Sample: L632189-07 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 

Sample: L632189-08 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 

Sample: L632189-09 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 
pH adjusted in Login at 1522 on 4/24
Sample: L632189-10 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 

Sample: L632189-11 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 

Sample: L632189-12 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 
pH adjusted in Login at 1522 on 4/24
Sample: L632189-13 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 

Sample: L632189-14 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 
pH adjusted in Login at 1522 on 4/24
Sample: L632189-15 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 

Sample: L632189-16 Account: ENTACT Received: 04/24/13 09:00 Due Date: 05/01/13 00:00 RPT Date: 05/02/13 09:40 
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Laboratory Blank
Analyte                                 Result          Units        % Rec            Limit            Batch    Date Analyzed  

Arsenic                                 < 1             mg/kg                                          WG658374 04/26/13 18:42 
Cadmium                                 < .25           mg/kg                                          WG658374 04/26/13 18:42 
Lead                                    < .25           mg/kg                                          WG658374 04/26/13 18:42 
Zinc                                    < 1.5           mg/kg                                          WG658374 04/26/13 18:42 

Arsenic                                 < 1             mg/kg                                          WG658335 04/26/13 13:34 
Cadmium                                 < .25           mg/kg                                          WG658335 04/26/13 13:34 
Lead                                    < .25           mg/kg                                          WG658335 04/26/13 13:34 
Zinc                                    < 1.5           mg/kg                                          WG658335 04/26/13 13:34 

Arsenic                                 < .02           mg/l                                           WG658527 04/30/13 21:01 
Cadmium                                 < .005          mg/l                                           WG658527 04/30/13 21:01 
Lead                                    < .005          mg/l                                           WG658527 04/30/13 21:01 
Zinc                                    < .03           mg/l                                           WG658527 04/30/13 21:01 

Arsenic                                 < .02           mg/l                                           WG658612 05/01/13 22:58 
Cadmium                                 < .005          mg/l                                           WG658612 05/01/13 22:58 
Lead                                    < .005          mg/l                                           WG658612 05/01/13 22:58 
Zinc                                    < .03           mg/l                                           WG658612 05/01/13 22:58 

Duplicate
Analyte                                 Units      Result     Duplicate    RPD           Limit          Ref Samp      Batch    

Arsenic                                 mg/kg    2.10         2.10         0            20              L632445-01    WG658374 
Cadmium                                 mg/kg    0            0.170        NA           20              L632445-01    WG658374 
Lead                                    mg/kg    5.00         5.62         11.7         20              L632445-01    WG658374 
Zinc                                    mg/kg    12.0         13.0         8.00         20              L632445-01    WG658374 

Arsenic                                 mg/kg    270.         260.         3.77         20              L632189-01    WG658335 
Cadmium                                 mg/kg    59.0         76.0         25.2*        20              L632189-01    WG658335 
Lead                                    mg/kg    37000        46000        21.7*        20              L632189-01    WG658335 
Zinc                                    mg/kg    31000        36000        14.9         20              L632189-01    WG658335 

Arsenic                                 mg/l     0            0            0            20              L632157-01    WG658527 
Cadmium                                 mg/l     0.0300       0.0290       3.39         20              L632157-01    WG658527 
Lead                                    mg/l     0            0            0            20              L632157-01    WG658527 
Zinc                                    mg/l     1.60         1.60         0            20              L632157-01    WG658527 

Arsenic                                 mg/l     0            0            0            20              L632189-14    WG658612 
Cadmium                                 mg/l     0            0            0            20              L632189-14    WG658612 
Lead                                    mg/l     0            0            0            20              L632189-14    WG658612 
Zinc                                    mg/l     0            0            0            20              L632189-14    WG658612 

Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

Arsenic                                 mg/kg       237              221.             93.2             83.1-117       WG658374 
Cadmium                                 mg/kg       191              179.             93.7             83.2-117       WG658374 
Lead                                    mg/kg       103              93.4             90.7             83.1-117       WG658374 
Zinc                                    mg/kg       183              165.             90.2             82-118         WG658374 

Arsenic                                 mg/kg       237              232.             97.9             83.1-117       WG658335 
* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

Cadmium                                 mg/kg       191              192.             101.             83.2-117       WG658335 
Lead                                    mg/kg       103              97.0             94.2             83.1-117       WG658335 
Zinc                                    mg/kg       183              176.             96.2             82-118         WG658335 

Arsenic                                 mg/l        1.11             1.10             99.1             85-115         WG658527 
Cadmium                                 mg/l        1.11             1.15             104.             85-115         WG658527 
Lead                                    mg/l        1.11             1.17             105.             85-115         WG658527 
Zinc                                    mg/l        1.11             1.15             104.             85-115         WG658527 

Arsenic                                 mg/l        1.11             1.11             100.             85-115         WG658612 
Cadmium                                 mg/l        1.11             1.15             104.             85-115         WG658612 
Lead                                    mg/l        1.11             1.18             106.             85-115         WG658612 
Zinc                                    mg/l        1.11             1.14             103.             85-115         WG658612 

Matrix Spike
Analyte                                 Units    MS Res    Ref Res    TV     % Rec        Limit        Ref Samp       Batch    

Arsenic                                 mg/kg    49.8      2.10      50      95.4         75-125       L632445-01     WG658374 
Cadmium                                 mg/kg    55.3      0.170     50      110.         75-125       L632445-01     WG658374 
Lead                                    mg/kg    57.7      5.62      50      104.         75-125       L632445-01     WG658374 
Zinc                                    mg/kg    65.2      13.0      50      104.         75-125       L632445-01     WG658374 

Arsenic                                 mg/kg    355.      260.      5       190.*        75-125       L632189-01     WG658335 
Cadmium                                 mg/kg    112.      76.0      5       72.0*        75-125       L632189-01     WG658335 
Lead                                    mg/kg    46800     46000     5       1600*        75-125       L632189-01     WG658335 
Zinc                                    mg/kg    27200     36000     2.5     0*           75-125       L632189-01     WG658335 

Arsenic                                 mg/l     1.16      0         1.11    104.         75-125       L632157-01     WG658527 
Cadmium                                 mg/l     1.18      0.0290    1.11    104.         75-125       L632157-01     WG658527 
Lead                                    mg/l     1.18      0         1.11    106.         75-125       L632157-01     WG658527 
Zinc                                    mg/l     2.80      1.60      1.11    108.         75-125       L632157-01     WG658527 

Arsenic                                 mg/l     1.10      0         1.11    99.1         75-125       L632189-14     WG658612 
Cadmium                                 mg/l     1.14      0         1.11    103.         75-125       L632189-14     WG658612 
Lead                                    mg/l     1.18      0         1.11    106.         75-125       L632189-14     WG658612 
Zinc                                    mg/l     1.13      0         1.11    102.         75-125       L632189-14     WG658612 

Matrix Spike Duplicate
Analyte                                 Units  MSD      Ref      %Rec        Limit       RPD     Limit Ref Samp       Batch    

Arsenic                                 mg/kg  51.5     49.8     98.8        75-125      3.36    20    L632445-01     WG658374 
Cadmium                                 mg/kg  55.6     55.3     111.        75-125      0.541   20    L632445-01     WG658374 
Lead                                    mg/kg  59.0     57.7     107.        75-125      2.23    20    L632445-01     WG658374 
Zinc                                    mg/kg  68.4     65.2     111.        75-125      4.79    20    L632445-01     WG658374 

Arsenic                                 mg/kg  217.     355.     0*          75-125      48.3*   20    L632189-01     WG658335 
Cadmium                                 mg/kg  96.0     112.     40.0*       75-125      15.4    20    L632189-01     WG658335 
Lead                                    mg/kg  34500    46800    0*          75-125      30.3*   20    L632189-01     WG658335 
Zinc                                    mg/kg  30200    27200    0*          75-125      10.5    20    L632189-01     WG658335 

Arsenic                                 mg/l   1.10     1.10     99.1        75-125      0       20    L632189-14     WG658612 
Cadmium                                 mg/l   1.14     1.14     103.        75-125      0       20    L632189-14     WG658612 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Matrix Spike Duplicate
Analyte                                 Units  MSD      Ref      %Rec        Limit       RPD     Limit Ref Samp       Batch    

Lead                                    mg/l   1.18     1.18     106.        75-125      0       20    L632189-14     WG658612 
Zinc                                    mg/l   1.13     1.13     102.        75-125      0       20    L632189-14     WG658612 

Batch number /Run number / Sample number cross reference

WG658374: R2641122: L632189-02 04 05 07 08 10 11 13 15 16
WG658335: R2641740: L632189-01
WG658527: R2647540: L632189-03
WG658612: R2648384: L632189-06 09 12 14

* * Calculations are performed prior to rounding of reported values.
* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods.  The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike duplicate analysis.  If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process.  The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis.  Concentrations of
target analytes above the reporting limit in the method blank are
qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process.  The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control".  If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate  - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes.  The percent recovery of the target analytes
also has statistical control limits.  If any recoveries that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6".  The relative percent difference (%RPD)
between the matrix spike and the matrix spike duplicate
recoveries is all calculated.  If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.
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APPENDIX E 

 

 

 

 

XRF CORRELATION FOR LEAD 



 
 
Comparison of XRF and Laboratory Data 
 
A linear regression was calculated for the XRF vs. laboratory arsenic and lead data obtained at 
this site. According to EPA Method 6200, a coefficient of correlation of 0.9> r2 >0.7 can be 
considered quantitative screening level data, or consistent with OA2 level data established in 
EPA’s Quality assurance/Quality Control Guidance for Removal Activities, EPA 540/G-90/004 
of April, 1990,  If the correlation coefficient was less than 0.7, the data was characterized as 
qualitative screening-level data.  
 
The overall coefficient of correlation for lead and arsenic were r2 = 0.853021755 and 
 r2 = 0.808207835, respectively indicating that this data could be considered high quality.  The 
coefficient of correlation for cadmium and zinc was calculated as, 0.06569, and 0.397054746, 
respectively.  The high number of non-detects in these samples results could have affected the 
outcome 
 
In general, it was observed that where concentrations of lead and/or arsenic exceeded RSK 
criteria, concentrations of cadmium and zinc were also exceeded.  Therefore it is considered that 
the lab data for lead and arsenic correlated well with the XRF results, and the XRF data is 
useable for this RSE investigation.  It should also be noted that none of the XRF samples were 
dried, and because of the persistent rain, all samples were moist to damp. 
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