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EXECUTIVE SUMMARY

Historically, the EaglePicher facility operated as a smelter from 1878 to 1971. Smelting
operations included processing lead, zinc and cadmium ores. On April 11, 2005, EaglePicher
‘Holdings, Inc. declared bankruptcy under Chapter 11 of Title 11 of the United States Code. The
bankruptcy settlement established an EP Custodial Trust (Trust) and Custodial Trustee (Trustee)
pursuant to the July 31, 2006 Custodial Trust Agreement. A Settlement Agreemeni was
subsequently established that defined the role of the Trustee and the plans for remediation of the

various Trust sites.

The former EaglePicher smelter site in Galena, Kansas is comprised of £148 acres of land
northeast of the town of Galena. The property is further subdivided into the Smelter Plant Area
and five outparcels labeled Outparcel A through E. The Smelter Plant Area is +48.8 acres in size
and is bounded by Short Creek to the north and Clark Street to the south. For purposes of site
characterization, CEC has further divided into two sub-areas, inside the fence (approximately 10
acres} and outside the fence (approximately 39 acres). The fenced area includes all the
remaining office and production buildings at the Smelter Plant Area. The area outside of the
-fence includes a historic slag dump, a former Acid Plant, and a former enriched ore stockpile

known as the Finished Product Storage Area.

Qutparcel A consists of approximately 40 acres and is located northeast of the Smelter Plant
Area on the northeastern portion of the property. Outparcel B consists of approximately 5 acres
and is located north of the Smelter Plant Area on the north-central portion of the property.
Outparcel C consisis of approximately 12 acres and is located south of the Smelter Plant Area
and old U.S. Highway 66 on the south-central portion of the property. Outparcel D consists of
approximately 26 acres and is located north to northwest of the Smelter Plant Area on the
northwestern portion of the property. Outparcel E consists of approximately 23 acres ahd is
located south of the Smelter Plant Area and old U.S. Highway 66 on the southwestern portion of

the property. Outparcel E is comprised of multiple residential lots and paper streets known

061-825.0020-R-JULY-2010 -1- July 2010
Supplemental Extent of
Contamination Investigation



- EEL

collectively as the Brinkerhoff Addition. The Trust owns the residential lots that total 16 acres,

but does not own the paper streets that separate the lots that total the remaining 7 acres.

Exhibit B of the Settlement Agreement defined the area requiring remediation as +68 acres,
which includes the Smelter Plant Area (£48.8 acres), portions of Outparcel D (17 acres north of
Short Creek and south of the abandoned St. Louis and San Francisco Railroad grade to the
north), and portions of Qutparcel B (2.5 acres south of Short Creek and contiguous to the
Sielter Plant Area). For the purposes of this repoﬁ, CEC refers to the area requiring

remediation as the Area of Concern (AOC).

In 2006, the Kansas Department of Health and Environment (KDHE) conducted an investigation
on surface and subsurface soils within the Smelter Plant Area and sediment and surface water
along Short Creek. In addition, KDHE collected a limited amount of samples outside of the
Smelter Plant Area.

- KDHE presented their findings in a 2007 report titled Integrated Removal Site
Evaluation/Preliminary Assessment Report. The report indicated that soils on the Smelter Site
contain arsenic, mercury and lead concentrations exceeding the KDHE Risk-Based Standards for

Kansas for non-residential use (RSK standards).

In 2007 and 2008, Civil & Environmental Consultants, Inc. (CEC) conducted an Extent of
Contamination {EOC) focusing on the surface and subsurface soils on the Smelter Plant Area and
surface soils on the five outparcels (Outparcel A through E). CEC presented their findings in a
report titled Exfert of Cowntamination Investigation, Former EaglePicher Smelter, Galena,
Kansas, October 2008. lead concentrations exceeded the RSK standard at 69% of the soil
samples collected from the Smelter Plant Area. Surface lead concentrations exceeded the RSK
standard at 44% of the surface soil samples collected on the outparcels. Other metals exceeded
the RSK standards; however, those occurrences were coincident with lead exceedances. Short
Creek sediment concentrations of arsenic, cadmium, chromium, lead, mercury, and =zinc

exceeded the Threshold Effect Concentrations (TEC). KDHE provided a response letter titled
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RE: Extent of Contamination Report, Former EaglePicher Smelter Site; Galena, Kansas, dated
January 30, 2009, conveying their general acceptance of the report with consideration of

comiments.

In 2009, CEC conducted a Supplemental Extent of Contamination (SEOC) investigation at the
Smelter Plant Area and five outparcels to address the KDHE’s general comments to the EOC and

to provide additional delineation of metals contamination.

Arsenic, lead, and mercury are the most-prevalent contaminants in the Smelter Plant Area soils.
Arsenic concentrations exceeded the RSK standard at 60% of the soil samples collected from the
Smelter Plant Area. Lead concentrations exceeded the RSK standard at 67% of the soil samples
collected from the Smelter Plant Area. Mercury concentrations exceeded the RSK standard at

23% of the soil samples collected from the Smelter Plant Area.

Contaminated fill material generally extends to 2 to 5 feet bgs in the former settling ponds, with
deeper contaminated fill material extending to 5 to 15 feet bgs in the central portion of the ponds.
Toxicity Characteristic Leaching Procedure (TCLP) cadmium and lead concentrations exceeded

the regulatory limit.

Contaminated fill material generally extends to 2 to 7 feet below the ground surface (bgs) in the
former Acid Plant area located between the Finished Product Storage area and the Manganese
Sulfate Building, with deeper contaminated fill material extending to 11 feet bgs in the center of
the Acid Plant area. TCLP cadmium and lead concentrations exceeded the regulatory limit,

Contaminated fill material generally extends to 3 to 10 feet bgs between Short Creek and the
fence line north of the West Warehouse Building and the Office-Laboratory Building, with
contaminated fill material extending to 10 to 15 feet bgs between Short Creek and the West

Warehouse Building. TCLP cadmium and lead concentrations exceeded the regulatory limit.
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Contaminated fill material in the fenced-in portion of the Smelter Plant Area generally extends
up to 8 to 10 feet bgs west and north of the Warehouse Building, up to 6 feet bgs west of the
Office-Laboratory Building, up to 4 feet bgs north of the Manganese Dioxide Building, and up to
7 to 15 feet bgs south of the Manganese Dioxide Building and south and east of the Manganese
“Sulfate Building. TCLP lead concentrations exceeded the regulatory limit.

Concentrations of lead contamination exceeding RSK standards were -identified on the
outparcels, but the exceedances were not pervasive across all of the outparcels and were

generally limited in depth to surface soils.

Concentrations of arsenic, cadmium, chromium, lead, and zinc in sediments in the Spring Branch

of Short Creek exceeded the TECs.

Lead speciation analyses indicate that the dominant form of lead present on the Smelter Plant
" Area consists of Anglesite in the Finished Product Storage Area sample and Anglesite with tin in
the Slag Dump Area sample.

The speciation results from Outparcels A, C and D indicate a large portion of those samples arc
comprised of lead-bearing materials not detected on the Smelter Plant Area, suggesting a foreign,
possibly, regional source. The speciation results from the Qutparcel B sample indicate that a
large portion of the sample is comprised of lead-bearing materials, mainly anglesite, also
detected on the Smelter Plant Area. The dominant form of lead present on Outparcel E is Galena
with lesser amounts of Anglesite and Cerrusite. It appears that the lead at Outparcel E may be
naturally-occurring and weathering of Galena has contributed to the production of Anglesite and

Cerrusite at this location.

~Approximately 102,200 cubic yards (cy) of soil on the £68-acre AOC (including Short Creek
- sediment) exceed the RSK standards or TECs for all metals of concern, with approximately

31,900 cy of this volume exceeding the RSK standard or TEC for mercury. Contaminated soil
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inside the fenced-in portion of the Smelter Plant Area and the proposed disposal cell footprint

was not included in the total AOC volume calculations.

Approximately 15,600 cy of soil on Outparcel A exceed the RSK standards for all metals of
concern, with approximately 1,000 cy of this volume exceeding the RSK standard for mercury.
Approximately 3,600 cy of soil on Outparcel B exceed the RSK standards for all metals of
concern, with approximately 800 cy of this volume exceeding the RSK standard for mercury.
Approximately 4,800 cy of soil on Outparcel C exceed the RSK standards for all metals of
concern. Outparcel C soils do not exceed the mercury RSK standard. Approximately 20,400 cy
of soil on Outparcel D exceed the RSK standards for all metals of concern, with approximately
1,000 cy of this volume exceeding the RSK standard for mercury. Approximately 12,100 cy of
soil on Outparcel E exceed the RSK standards for all metals of concern, with approximately 600

¢y of this volume exceeding the RSK standard for mercury.
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1.0 INTRODUCTION

CEC submitted a report entitled Extent of Contamination Investigation, Former EaglePicher

Smelter, Galena, Kansas, October 2008 to KDHE. KDHE provided a response letter titled RE:
Extent of Coniamination Report, Former EaglePicher Smelter Site; Galena, Kansas, dated
January 30, 2009, conveying their general acceptance of the report with consideration of
comments. A supplemental site investigation was needed to address KDHE's general comments
to the aforementioned report. This report presents the findings of the 2009 SEOC investigation
conducted at the former EaglePicher Smelter Site located in Galena, Cherokee County, Kansas

(Figure 1).

-Mr. Willam L. West, Trustee, retained CEC to prepare and implement the 2009 SEOC

investigation pursuant to the Kansas Settlement Agreement between the Parties.
1.1 PREVIOUS SITE OPERATIONS

According to Firal Report, Phase I Environmental Site Assessment, Former Smelter Site,
Galena, Kansas, prepared by Environ International Corporation (Environ) and dated January
2006, the site was originally used for farming. Lead was identified at the site in 1876 and a
smelter was constructed in late 1878, EaglePicher purchased the facility in 1912. Mining in the
region ended in the 1920’s, but smelting continued until 1971.

Historically, the facility operated as a smelter from 1878 to 1971. Smelting operations included
processing lead, Zinc and cadmium ores. The facility constructed an acid plant in 1954 to
generate sulfuric acid from molten sulfur from the smelter. The Acid Plant operated until 1971.
Other historic production activities included: zinc oxide, zinc sulfate, manganese sulfate, and
manganese dioxide production and copper and manganese ore roasting. The facility most
recently produced manganese dioxide and ferrous sulfate. The major raw materials stored at the

facility included manganese oxide, sulfuric acid, sodium hydroxide and ferrous sulfate. Environ
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(2006) reported that no operations have been performed at the site since 2004, according to

facility personnel.

Previous site use was also evaluated by CEC by obtaining and reviewing historical Sanborn Fire
Insurance Company maps and aerial photographs of the site. The Sanborn maps depicted
furnaces, a refining house, a bag house, and coal and mineral storage areas on the site. CEC also
reviewed historical aerial photographs of the site to check site layout and usage. None of the
photos show any industrial activity to the north across Short Creek or to the south across Clark

Street. Historic aerial photographs from 1944 and 1958 are provided in Appendix A.
1.2 SUPERFUND DETERMINATION

The EaglePicher Smelter Site is part of the larger Tri-State Mining District (an approximately
2,500 square mile area that includes Cherokee County in southeast Kansas). EaglePicher
conducted mining operations in the Tri-State Mining District from the 1840s to the 1950s.
During this time, mining activities released metals into the environment by a number of
- pathways, especially mine waste piles (bull-rock, chat and tailings). According to the Third
Five-Year Review Report, Cherokee County Superfund Site, Cherokee County, Kansas, dated
September 2005, natural or residual metal sulfides are present in abandoned mine workings and
chat piles due to previous mining and smelting activities. Acidic mine drainage results as
precipitation, surface water, and groundwater percolate through the residual sulfides and are
oxidized. The acidic mine drainage dissolves metals within the mine waste and underlying

bedrock resulting in high metals concentrations in surface water and groundwater.

In 1983, the U.S. Environmental Protection Agency's (USEPA) Superfund Program included
Cherokee County on the National Prionities List (NPL) of hazardous waste sites due to
contamination from historic mining operations. The USEPA further divided the Cherokee
County Superfund Site into seven subsites that correspond to seven general mining locations:
Galena: Baxter Springs; Treece; Badger; Lawton; Waco; and Crestline. The USEPA has released

five Record of Decisions (RODs) and one ROD amendment for various subsites of the Cherokee
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County Superfund Site providing the justification for the remedial action chosen and additional
information relating to the site background. The EaglePicher Smelter Site is part of the overall

Cherokee County Superfund Site.

The ROD for the Galena Subsite indicates that surface water and shallow groundwater will
continue to exceed ambient water quality criteria and cquivalent standards set by the state of
Kansas following implementation of remedial action. The USEPA has issued a technical-
impracticability decision indicating that implementation of the remedial action necessary to meet
the surface water and shallow groundwater standards would present a greater risk to the .

environment.
1.3  SUMMARY OF PREVIOUS INVESTIGATIONS
1.3.1 KDHE Investigation Summary

. A subsurface investigation of the former EaglePicher Smelter Site was completed by KDHE and
documented in a report entitled Integrated Removal Site Evaluation/Preliminary Assessment

Report dated January 2007.

KDHE focused their investigation on surface and subsurface soils within the Smelter Plant Area
and sediment and surface water along Short Creek. In addition, KDHE collected a limited
amount of samples outside of the Smelter Plant Area. All soil samples were screened in the field
for metals content using x-ray fluorescence spectroscopy (XRF) with selected samples also

analyzed using standard USEPA SW-846 methods.

In addition to the surface soil samples, KDHE also installed 19 borings at the site to collect
subsurface samples and preliminarily evaluate waste thicknesses. Ten background soil samples
were also collected in the vicinity of the site. In addition, surface water samples were collected

from Short Creek at upstream, adjacent, and downstream Smelter Plant Area locations.
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Background levels from KDHE investigation were then compared to KDHE Risk-Based
Standards for Kansas for non-residential use (RSK standards). KDHE reported that mean

background levels of the following metals were detected:

Background RSK Standards
Arsenic 6.9 mg/kg 38 mg/kg
Cadmium 15.9 mg/kg ‘ 1,000 mg/kg
Chromium  31.7 mg/kg 4,000 mg/kg
Copper 53.7 mg/kg 76,000 mg/'kg
Lead 631 mg/kg 1,060 mg/kg
Mercury <0.05 mg/kg 20 mg/kg
Zinc 2392 mg/kg 610,000 mg/kg

Surface water samples from Short Creek showed that arsenic, chromium, lead, and mercury were
not detected. Cadmium was detected, but the highest concentration was in the upstream sample.
Zinc concentrations showed significant increases in adjacent and downstream locations
compared to upstream locations. Stream sediment results show steady concentration increases in
arsenic, chromium and lead moving upstream to downstream. Cadmium was detected at the
highest concentration in the upstream sample, while copper and zinc were detected, but did not

show any concentration trend.

An arsenic isoconcentration map produced by KDHE indicated that most of the Smelter Plant
Area is covered with materials with arsenic levels above the RSK standard. The cadmium
isoconcentration map indicated that much of the site meets the RSK standard with the exception
of an area to the northwest of the West Warehouse and an arca at the east end of the site. The
lead isoconcentration map indicated that very few areas of the site meet the RSK standard. The
mercury isoconcentration map indicated the presence of two areas where the mercury levels
exceed the RSK standard. The zinc isoconcentration map indicated that there are no areas where

the zinc concentrations exceed the RSK standard.
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‘The soil boring sample results produced by KDHE show that arsenic 1s present at levels
exceeding the RSK standard in every sample collected except one deep sample. Lead was
present at levels exceeding the RSK standard in every sample collected except in one soil boring.
The mercury RSK standard was exceeded in three soil borings. No samples contained cadmium

or zinc at levels exceeding the RSK standards.

KDHE also evaluated the vertical extent of slag at the site and determined that it appeared to be
‘surficial in nature at the east end of the site, but extended to depths of over 12 feet in the western
portions of the site. However, the information is somewhat limited in utility due to the
horizontal discontinuity of the borings. In addition, based on KDHE data, contamination in
excess of cleanup criteria appears to extend to depths greater than the extent of visible slag.
However, this conclusion 1s tempered by the fact that the samples were collected from auger
cuttings rather than split-spoon samplers. As a result of these limitations, it was CEC’s opinion

that additional horizontal coverage was needed with better depth discrimination of samples.
1.3.2 CEC Extent of Contamination Investigation (2007)

With approval of KDHE, CEC began implementation of the EOC investigation in November
2007. Investigations included use of a hand-held XRF to collect field and onsite laboratory
readings of select metals (arsenic, cadmium, chromium, copper, lead, mercury, and zinc) in soil.
The accuracy of field XRF results was verified by submitting 5% of soil samples screened with

the XRF for laboratory analysis of RCRA metals plus zinc using USEPA SW-846 Method 6010.

Surface soil was assessed for the Smelter Plant Area and the five outparcels (Outparcels A
through E} owned by the Trust beyond the Smelter Plant Area (Figure 1). Within the Smelter
Plant Area and on portions of Outparcels A, B and D, 198 test pits were excavated to determine
the horizontal and vertical limits of waste. Test pits were completed to native soil (if visually
evident), bedrock, or obstructions. For the outparcel characterization, surface soil readings were

collected at a rate of approximately 10 per acre.
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CEC compared the analytical findings (XRF and laboratory results) to KDHE Risk-Based
Standards for Kansas for non-residential use (RSK standards). Smelter Plant Area test pit XRF
sample results were used to create a depth of waste figure and isoconcentration maps of arsenic,
cadmium, lead, mercury, and zinc. Tead concentrations exceeded the RSK standard in 89% of
the Smelter Plant Area surface soil samples and 59% of the Smelter Plant Area subsurface soil

samples.

The eastern section of the Smelier Plant Area was previously used as the Finished Product
Storage Area and generally consists of up to about 1 foot of fill material with lead concentrations
exceeding 179,000 mg/kg. The area between Short Creek and the fence line north of the
Manganese Sulfate and Dioxide Buildings generally consists of 1 to 2 feet of waste material.
Historic Sanborn maps and the 1958 aerial photograph indicate that a pair of settling ponds,
covering approximately 2.5 acres, was present between Short Creek and the former Acid Plant
Area. The settling ponds consisted of up to 11 to 14 feet of debris and banded gray/white, fine to
medium grained material with mercury concentrations exceeding 16,000 mg/kg and lead
concentrations exceeding 260,000 mg/kg. Thick deposits (10 to 16 feet) of contaminated
material were also found between the West Warehouse and Short Creek. Additionally, the slag

piles located on the western portions of the Plant Area contain waste exceeding 12 feet thick.

Outparcel XRY surface soil results were used to create isoconcentration maps of arsenic,
cadmium, lead, mercury, and zinc. Based on XR_F screening, surface concentrations of lead
exceeded 1,000 mg/kg at 44% of the nearly 1,100 sample locations on the five outparcels. On
outparcels that border Short Creek, the lead concentration exceedances -were encountered at
depths of 1 to 3 feet bgs. While there were exceedances of concentrations of other parameters of

concern, those locations coincide with areas also impacted by lead.

Fifty-one sediment samples were collected at 100-foot intervals beginning downstream beyond
where Short Creek leaves the property to a point upstream where Short Creek enters the
property. Sediment samples were submitted for laboratory analysis of RCRA metals, plus zinc,

by using USEPA SW-846 Method 6010.
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CEC compared sediment analytical data to the TECs listed in the article Development and
Evaluation of Consensus-Based Sediment Quality Guidelines for Freshwater Ecosystems. In
general, concentrations of metals decrease upstream of the Smelter Plant Area. Arsenic
concentrations exceeded the TEC at 18 of the 51 sample locations. All but two locations of
elevated arsenic concentrations are located adjacent to the Smelter Plant Arca. Cadmium, lead,
and zinc concentrations at all sample locations exceeded the TEC. Mercury concentrations
exceeded the TEC at twenty-three of the fifty-one sample locations. All but two locations of

elevated mercury concentrations are located adjacent to the Smelter Plant Area.

Three Short Creek surface water samples were collected: two at the property boundaries and one
approxirately at the midpoint between the two. Surface water samples were submitted for
laboratory analysis of total and dissolved RCRA metals plus zinc. CEC compared surface water
analytical data to the Public Health Standard found in the document Kansas Surface Water
Quality Standards — Tables of Numeric Criteria, KDHE, December 6, 2004. Cadmium
concentrations exceeded the Public Health Standard at cach location. Concentrations of the
detected metals in Short Creek increased moving upstream to downstream. KDHE requested in
the comments letter dated January 30, 2009 that the 2007 EOC surface water analytical data be
compared to the acute and chronic Aquatic Life Support Criteria (ALWQC) listed in the
document “Kansas Surface Water Quality Standards, Tables of Numeric Criteria”. Surface
water concentrations exceeding the ALWQC prior to entering the AOC indicate that upstream
sources contribute concentrations of cadmium and zinc to Short Creek that exceed the criteria.
In general, concentrations of metals decrease upstréam of the AOC indicating that the AQC is

contributing concentrations of metals to the surface water of Short Creek.

Data tables presented in the 2007 EOC report are provided in Appendix B.
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14  SUMMARY OF PREVIOUS CLEANUPS

CEC submitted a report titled Completion of Building Cleanout, Former EaglePicher Smelter,
Galena, Kansas in May of 2009. The services were completed in general accordance with our
Building Cleanout Plan dated February 28, 2008 and subsequent KDHE approval letter dated
March 7, 2008. CEC was retained to monitor the cleanout services for the West Warchouse,
Mangancse Dioxide Building, Manganese Sulfate Building and Transformer Building. Cleanout
efforts were conducted between March and April 2008. KDHE formally conveyed their general
acceptance of the report in a letter dated January 13, 2010. KDHE acceptance letter is provided
1n Appendix C.

In the West Warehouse, the remaining lead ore was removed and placed in super-sacs, labeled,
and stored onsite. Fine ore residue was removed from the purlins and mezzanines using a
Spencer Turbine HEPA vacuum and mechanized street sweeper and also containerized in super-
sacs. Containerized ore residues from the West Warchouse are staged onsite and will be

encapsulated onsite when contaminated soil is addressed.

The Manganese Dioxide Building was cleared of debris, the sludge-filled sumps were evacuated,
cleaned, and the sump material was containerized in super-sacs for offsite disposal. The

evacuated sumps were filled to grade with clean gravel and concrete. Air-dispersed residues
| were removed from structural steel, process equipment, walls, and the building floor using a
Spencer Turbine HEPA vacuum and mechanized street sweeper and containerized in super-sacs.
The super-sacs were labeled as hazardous waste and transported offsite. A total of 17,400
pounds of non-hazardous materials were transported to the Prairie View Landfill in Lamar,
Missouri. A total of 25,000 pounds of hazardous material was transported to Clean Harbors

Lone Mountain, LLC in Waynoka, Oklahoma.

Deposits of waste were removed from the purlins and mezzanines and the building floor in the
Manganese Sulfate Building. Large crusted deposits were removed manually using tools while

the fine-particulate material on the purlins and the building floor was removed using a Spencer
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Turbine HEPA vacuum and mechanized street sweeper. Spent filters, as well as waste removed
from the purlins and building floor, were containerized in super-sacs, labeled as hazardous waste,

and transported offsite. A total of 2,641 pounds of hazardous material was transported to Clean
Harbors PPM, LLC in Coffeyville, Kansas.

The west wall of the Electrical Building was removed and the polychlorinated biphenyl (PCB)
transformer and associated electrical switch gear were removed. Deposits of bird guano from the
purlins and mezzanines were removed and final demolition of the transformer building was
completed. The remaining brick was transported to an approved construction and demolition
waste disposal facility. A total of 8,909 pounds of PCB liquic.and 11,336 pounds of non-DOT
regulated debris and bird guano were transported to Clean Harbors PPM, LLC in Coffeyville,

Kansas.

The Office, Shower and Laundry and Laboratory Building was not addressed during the building

-cleanout.
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2.0 PROPERTY DESCRIPTION
2.1  PHYSICAL SETTING

The approximate 148-acre site is located on land owned by the Trust and is located on Clark
Street northeast of the town of Galena, Kansas. The site is north and south of old U.S. Route 66

near the Kansas-Missouri border (Figure 1).

The site is bounded to the north by undeveloped property beyond which are residential properties
approximately 2,000 feet north of the Smelter Plant Area; south by undeveloped reclaimed
mining areas and the Galena Demolition Landfill; east by undeveloped property and American
Disposal (waste hauling truck service facility) beyond which is the Missouri-Kansas state line;
and west by undeveloped, presumed reclaimed mining areas (tailings piles were formerly located

west of the Smelter Plant Area which are not currently present).

Hydrologic features within the site include Short Creek, the Spring Branch of Short Creek, one
perennial unnamed tributary to Short Creek, and three intermittent and/or ephemeral tributaries
to Short Creek. Surface drainage within the site is variable and includes flow from north to
south, south to north, and cast to west. Short Creek flows from the northeast to the southwest

transecting the property.
2.2 SMELTER PLANT AREA

The Smelter Plant Area is +48.8 acres in size and is bounded by Short Creek to the north and
Clark Street to thé south (Figure 2). It is divided into two sub areas, inside the fence
(approximately 10 acres) and outside the fence (approximately 39 acres). The fenced area
includes all the remaining office and production buildings at the Smelter Plant Area. The area
ouiside of the fence includes a historic slag dump, a former Acid Plant, and a former enriched

ore stockpile known as the Finished Product Storage Area (Figure 2).
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The Smelter Plant Area is cwrrently developed with four buildings described from east to west
as:

¢ Manganese Sulfate Building: approximately (29,000 square feet)

* Manganese Dioxide Building: approximately (10,500 square feet)

* Office, Shower and Laundry and Laboratory Building: (5,700 square feet)

e  West Warehouse: approximately (29,000 square feet)

The areas immediately surrounding the buildings are covered with gravel and crushed demolition
debris (concrete and gravel). The concrete pads of the historical demolished buildings are also

present,
2.3 OUTPARCELS

Approximately 99 acres of the property owned by the Trust are beyond the limits of the former
Smelter Plant Area. These outparcels are divided into five areas labeled Outparcel A through
Outparcel E (Figure 2), and briefly described in the following sections.

2.3.1 Outparcel A

Outparcel A consists of approximately 40 acres and is located northeast of the Smelter Plant
Area on the northeastern portion of the property. The outparcel is rectangular in shape and
measures approximately 650 feet wide by 2,800 feet long. Approximately 800 feet of Short
Creek and 200 feet of the Spring Branch of Short Creck flow east to west through the southern
portion of the outparcel. Topographically the outparcel slopes north to south towards Short
Creek and consists primarily of prairie grass and ﬁrst-stﬁge growth trees. A riparian scrub-shrub
~ plant community is present along the banks of Short Creek and the Spring Branch of Short Creek
on Qutparcel A.
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2.3.2 Outparcel B

Outparcel B consists of approximately 5 acres and is located north of the Smelter Plant Area on
the north-central portion of the property. The outparcel is triangular in shape and measures
approximately 850 feet by 700 feet by 500 feet. Approximately 700 feet of Short Creek flows
east to west through the center portion of the outparcel. .- Topographically the northern and
southern portions of the outparcel slope toward Short Creek. Prairie grass and first-stage growth
trees exist north of Short Creek and chert fragments and alluvium consisting of little vegetation
primarily covers the area south of Short Creek. A riparian scrub-shrub plant community is

present along the banks of Short Creek on Outparcel B.
2.3.3 Outparcel C

Outparcel C consists of approximately 12 acres and is located south of the Smelter Plant Area
and old U.S. Highway 66 on the south-central portion of the property. The outparcel is
triangular in shape and measures approximately 1,400 feet by 100 feet by 460 feet.
Topographically the outparcel generally slopes slightly east to west and consists primarily of
prairic grass and first-stage growth trees. The eastern section of Outparcel C is covered by

broad-leaf deciduous forest and slopes west 1o east.
2.3.4 " Outparcel D

QOutparcel D consists of approximately 26 acres and is located north to northwest of the Smelter
Plant Area on the northwestern portion of the property. The outparcel is triangular in shape and
measures approximately 2,400 feet by 1,400 feet by 1,300 feet. Approximately 2,500 feet of
Short Creek flows east to west through the southern portion of the outparcel. The abandoned St.
Louis and San Francisco Railroad grade bisects the outparcel along an approximate northeast to
southwest alignment. Remnants of a railroad spur and trestle that crossed Short Creek and
entered the Smelter Plant Area are present on the southwestern portion of the outparcel.

Topographically the outparcel slopes southeast towards Short Creek and consists primarily of
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prairie grass and first-stage growth trees. Chert fragments and alluvium consisting of little
vegetation cover the southern perimeter of the outparcel near Short Creek. A riparian scrub-

shrub plant community is present along the banks of Short Creek on Outparcel D.

2.3.5° Outparcel E

Outparcel E consists of approximately 23 acres and is located south of the Srhél‘[ér Plant Area
and old U.S. Highway 66 on the southwestern portion of the property. The outparcel is
comprised of multiple residential lots and paper streets known collectively as the Brinkerhoff
Addition. The Trust owns the residential lots that total 16 acres but does not own the paper
streets that separate the lots that total the remaining 7 acres. The outparcel is elongated in shape
and measures approximately 120 to 800 feet wide by 2,250 feet long. Approximately 600 feet of
an unnamed tributary to Short Creek flows south to north through the western portion of the
outparcel. Topographically the parcel slopes east to west and consists primarily of prairic grass

and first-stage growth trees.
24  AREA OF CONCERN (AOQ)

The Settlement Agreement defines the AOC requiring remediation as 68 acres, which includes
the Smelter Plant Area {+48.8 acres) and portions of Outparcel D (17 acres north of Short
Creek and south of the abandoned St. Lowis and San Francisco Railroad grade to the north) and

portions of Outparcel B (£2.5 acres south of Short Creek and contiguous to the Smelter Plant
Area) (Figure 2).

2.5 GEOLOGIC SETTING

The Ozark Plateau Province is developed on cherty limestones of Mississippian age. These are
the oldest exposed rocks in Kansas and contained the deposits of lead and zinc with commercial

value. The Mississippian limestones consist of Warsaw Limestone, Keokuk Limestone and Fern
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Glen Limestone. Beneath the Mississippian formations is a thick sequence of Devonian
Chattanooga Shale overlying the Cambro-Ordovician Roubidoux Formation. Soil in the area is
the Clarksville very cherty silt loam, which is described as thin and rocky containing residual

cherty gravel that has resulted from the weathering of the Mississippian limestones.

According to the 2007 KDHE report, groundwater at the site is encountered in two basic aquifer
zones, shallow and deep. The shallow aquifer consists of limited alluvium deposits near the
Short Creek.-valley and associated terraces. The shallow aquifer has been impacted by previous
mining and smelting operations and is subject to the USEPA technical impracticability ruling for
remediation. The shaHow aq‘uife.'r‘also includes shallow Mississippian bedrock of the Warsaw,
Burlington-Keokuk and Fern Glen Limestone formations. The deeper aquifer may be over 1,000
feet bgs and is associated with the Roubidoux Formation. The Roubidoux Formation and
shallow aquifers are separated by the Chattanooga Shale which prevents vertical migration of

groundwater between the two aquifer units.
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3.0 SUPPLEMENTAL EXTENT OF CONTAMINATION (SEOC) WORK PLAN

On behalf of the Trust, CEC submitted a Work Plan entitled Supplemental Extent of
Contamination Work Plan, Former EaglePicher Smelter, Galena, Kansas, October 2008 to
KDHE for review. KDHE approved the work plan in a letter dated June 23, 2009 and CEC.

CEC 1mplemented the Work Plan in September 2009. As part of the 2009 SEOC work, .-
additional test pits were excavated within the Smelter Plant Area and on the Outparcels to further
delineate the horizontal and vertical limits of waste identified by the 2007 EOC work. In total,
CEC screened 968 soil samples with the XRF and submitted 57 soil sampies--for- laboratbry
analysis of RCRA metals plus zinc during the 2009 SEOC work. CEC also collected and

submitted the following samples for laboratory analysis:

¢ 34 soil samples for hazardous material characterization analysis, of which 18 soil samples
were grab samples analyzed for TCLP volatile organic compounds (VOCs) and 16 soil
samples were composite samples analyzed for TCLP semi-volatile organic compounds
(SVOCs) and TCLP metals, total RCRA metals plus zinc, PCBs and pesticides,
corrosivity/pH, reactive cyanide and sulfide, ignitability, and paint filter liquids test.

¢ O sediment samples for laboratory analysis of RCRA metals plus zinc.

e 5 surface water samples for laboratory analysis of total and dissolved RCRA metals plus
zinc, and total hardness.

* 11 soil samples for {ead speciation analysis.

» 19 soil samples for geotechnical analysis.

e 9 so0il samples for agricultural analysis.

Surface and subsurface soil sample locations collected from both KDHE and CEC investigations

are presented on Figure 3.
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31 METHODOLOGY

Investigations included use of a hand-held XRF to collect field readings of soil ini conjunction
with collection of soil samples for laboratory analysis. Soil screening with the XRF was
performed in general accordance with USEPA Method 6200. CEC used a calibrated Innov-X
Model XT-2605 XRF to measure concentrations of select metals (arsenic, cadmium, chromium,
copper, lead, mercury, and zinc) in soil. A Trimble GeoXT global positioning satellite receiver
(GPS) was used to determine the latitude and longitude of each sample location. CEC used a soil

moisture probe to verify that ambient moisture levels at locations selected for XRF testing were

less than 10%. If soil moisture content was 10% or less, rocks and vegetation were removed

from the soil surface prior to screening the soil in situ. If 01l moisture content exceeded 10%,
the sample locations were recorded with the GPS and samples were manually collected using a
dedicated scoop. The samples were then dried in an onsite oven at 150° C for four to eight hours;
the moisture content was verified less than 10% utilizing the soil moisture probe. After drying,
the samples were prepared for analysis by removing rocks, debris, and organic matter from the
sample. The samples were placed upon the XRF analyzer window for analysis at a minimum of

45-second periods.

3.2  QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

CEC assessed XRF accuracy by a combination of standardization (energy calibration) checks,
blank, and NIST standards analysis, precision measurements, and laboratory split samples.
Standardization checks were performed in accordance with the manufactures’ user guidance
manual each time the XRF was restarted, or every 4 hours of continuous use. Blank sample
(pure silica) analysis was performed at the beginning of each day and once per 20 samples
screened. The High NIST standard (2710) was analyzed at the beginning of each day and every
20 samples to ensure that concentrations were within 20% of the certified values. Instrument
precision was measured once daily by analyzing a representative sample seven to ten times in
replicate. The objective of the precision check was to achieve a relative standard deviation

(RSD) of less than 20%.
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5% of collected soil samples were sent to Pace Analytical (Pace) in Lenexa, Kansas to assess the
accuracy of XRF field data. Laboratory analysis of the samples was conducied for RCRA metals
plus zinc. Statistical correlations and relative percent differences (RPD) were utilized to assess
the accuracy. Laboratory precision was assessed by performing duplicate, matrix spike (MS),
and matrix spike duplicate (MSD) analysis for each 100 laboratory samples (20%). Split
samples for laboratory analysis were prepared by homogenizing the soil in a Ziploc bag and
pouring a portion of the soil into a laboratory-supplied 4-ounce glass jar. The remaining sample

was analyzed with the XRF as described above.

All XRF screened samples were labeled, cataloged, and stored onsite. Stored samples will be

disposed onsite once the disposal area is cohstructed.
3.3 ADDITIONAL SMELTER PLANT AREA SOIL DELINEATION

CEC contracted with Oglesby and Associates (Oglesby)} who excavated the 2007 EOC test pits to
excavate 60 new test pits and re-excavate eleven 2007 EOC test pits. Test pit locations are
presented on Figure 4 and test pit logs are provided in Appendix D. CEC monitored the
excavations and performed XRF screening to further characterize the horizontal and vertical

extent of metals contamination on the Smelter Plant Area.

Each test pit was excavated to native soil (if visually evident), bedrock, or impossible
obstruction. A CEC scientist was onsite to log and photograph the test pits and perform field
screening using the XRF to develop a vertical profile of metals concentrations. If the material
appeared visually dissimilar, the CEC field scientist collected grab samples from the test pit
using a dedicated scoop. CEC generally performed XRF readings at a rate of no less than one
per three vertical feet in each test pit, or from obvious changes in soil type. Each test pit was

backfilled after excavation and the location was recorded using the GPS.
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34 SMELTER PLANT AREA HAZARDOUS MATERIAL CHARACTERIZATION

During the 2007 EOC and 2009 SEOC investigation, CEC encountered possibly hazardous
material in test pits at several locations on the Smelter Plant Area. KDHE requested that CEC
properly characterize these unknown materials to aid in disposal options as described in KDHE
comments. letter dated January 30, 2009. CEC relocated these areas using the GPS and requested
Oglesby to re-excavate the test pits. If suspect material was encountered during the excavation. -
of the 60 new SEQC test pits, additional hazardous material characterization samples were
collected. Test pit locations are presented on Figures 4 and 5 and test pit logs are provided in

Appendix D.

Each test pit was excavated to native soil (if visually evident), bedrock, or impossible
obstruction. A CEC scientist was onsite to log and photograph the test pits. If the material
appeared visually dissimilar, the CEC field scientist collected grab samples from the test pit
using a dedicated scoop. The number of grab samples were determined in the field based on

field observations. Each test pit was backfilled after excavation.

CEC submitted grab samples to Pace for hazardous material characterization analysis of TCLP
VOCs (USEPA Method 1311). The grab samples from each test pit wete composited to create
one composite sample at each test pit location. CEC submitted the composite samples to Pace
for hazardous material characterization analysis of TCLP SVOCS and TCLP metals (USEPA
Method 1311), total RCRA metals plus zinc (USEPA Method 6010, SW-846, and 7471A), PCBs
and pesticides (USEPA Method 608), corrosivity/pH (USEPA Method 9045), reactive cyanide
and sulfide (USEPA Methods 7.3.3.2 and 7.3.4.2), ignitability (USEPA Method 1010 or 1030),
and paint filter liquids test (USEPA Method 9095).

The following sections detail the additional assessment performed at each of the suspect

locations identified during the 2007 EOC and 2009 SEOC investigations.
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34.1 Settling Pond Material Characterization

CEC encountered remnants of two settling ponds located between Short Creek and the former

Acid Plant Area during the 2007 EOC investigation (Figure 2).

CEC requested Oglesby to excavate or re-cxcavate test pits in settling pond areas to bedrock or
impossible. obstruction using a track-mounted excavator. - TP-17C, TP-17F, and TP-155 were
excavated in the western pond and TP-51, TP-131, and TP-134 were excavated in the castern
pond (Figures 4 and 5). CEC collected grab samples from the sidewalls of each test pit where
the material apper;'lred visually dissimilar by using a dedicated scoop. At each test pit location,
CEC submitted one grab sample for TCLP VOCs and one composite sample for the remaining
analytes discussed in Séction 3.4 above for laboratory analysis. CEC submitted a second grab

sample from TP-155 and TP-131 for laboratory analysis of TCLP VOCs.

A representative from KDHE was present during the pond and debris pit soil characterization to

observe field activities and collect additional samples.
3.4.2 Pipeline Material Characterization

A 6 to 8-inch metal pipeline, oriented north to south, was unearthed near the western settling

pond between Short Creek and the former Acid Plant Area during the 2007 EOQC investigation.

During the 2009 SEOC, CEC performed a frequency-induction geophysical survey at the site in
an attempt to trace metallic utilities and/or plastic utilities with tracer wires from a known
location. This survey was performed by inducing a current into the wutility from the ground
surface. Oglesby unearthed the pipeline at TP-17E, TP-17G, TP-17H, TP-93, and TP-171
(Figure 4). During the excavation, CEC observed a 12-inch concrete pipeli.ne adjacent to the
metal pipeline at TP-93 and TP-17H. Once the pipelines were accurately traced and unearthed,
CEC requested Oglesby to expose the pipe interiors at several locations. Using a dedicated

scoop, CEC collected samples of the concrete pipeline material (TP-93 CPM) and the metal
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pipeline material (TP-171 MPM) (Figure 5). From each pipeline, CEC submitted one grab
sample for TCLP VOCs and one composite sample for the remaining analytes discussed in

Section 3.4 above for laboratory analysis.

In addition to the pipeline.in TP-93, CEC observed an unknown white powder during the 2007
EOC. Oglesby re-excavated TP-93 to bedrock and CEC collected grab samples from the
sidewalls of the test pit where the material appeared visually dissimilar by using a-dedicated
scoop. CEC submitted one grab sample for TCLP VOCs and one composite sample for the

remaining analytes discussed in Section 3.4 above for laboratory analysis.

A representative {from KDHE was present during the pipeline investigation to observe ficld

activities and collect additional samples.
3.4.3 Acid Plant Area Material Characterization

CEC monitored the excavation of test pits in the Acid Plant Area during the additional Smelter
Plant Area soil delineation and the pipeline investigation discussed in Sections 3.3 and 3.4.2
above (Figure 2). CEC encountered additional unknown material with elevated metals
concentrations throughout the Acid Plant Area. CEC collected samples at TP-164A and TP-173
(Figure 5). CEC collected one duplicate sample, labeled TP-173 DUP, in the Acid Plant Area.
CEC collected grab samples from the sidewalls of each test pit where the material appeared
visually dissimilar by using a dedicated scoop. At each test pit Iocétion, CEC submiited one grab
sample for TCLP VOCs and one composite sample for the remaining analytes discussed in

Section 3.4 above for laboratory analysis.
3.4.4 Suspect Material Located Between Short Creek and the West Warehouse

During the 2007 EOC, CEC encountered demolition debris and unknown white to yellow
material with elevated metals concentration at TP-138 and a 3 foot by 5 foot section of suspect

yellow material with elevated metals concentrations at TP-139B (Figure 5).
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CEC réquested Oglesby to re-excavate TP-138 and TP-139B to bedrock or impossible

obstruction using a track-mounted excavator. CEC collected grab samples from the sidewalls of
each test pit where the material visually appeared visually dissimilar by using a dedicated scoop.
At each test pit location, CEC submitted two grab samples for TCLP VOCs and one composite

sample for the remaining analytes discussed in Section 3.4 above for laboratory analysis.
.3.4.5 Petroleum Contaminated Soil — Smelter Plant Area (Fenced Portion)

During the 2007 EOC, CEC encountered petroleum and chemical odors, staining, and elevated
photo-ionization detector readings (PID) at TP-111 located south of the Manganese Dioxide
Building (Figures 4 and 5). CEC monitored the excavation of 11 additional test pits, labeled TP-
111A through TP-111K to delineate the vertical and horizontal extent of the contaminated soil.
CEC collected samples at TP-111A and TP-111J (Figure 5). CEC collected grab samples from
the sidewalls of each test pit where the material appeared visually dissimilar by using a dedicated
scoop. At each test pit location, CEC submitted one grab sample for TCLP VOCs and one
composite sample for the remaining analytes discussed in Section 3.4 above for laboratory

analysis.

35 ADDITIONAL OUTPARCEL SOIL DELINEATION

KDHE requested that CEC provide additional outparcel vertical delineation of lead and mercury
impacted soils as described in KDHE comments letter dated January 30, 2009. Two transects
and proposed test pit locations were located on outparcel A, B, C, D, and E. The transects and
test pit sample locations were chosen to provide representative data from varying land surface
slope, aspect, soil thickness, and possible disturbed areas. Locations were distributed to provide
maximum coverage. Nomenclature for the soil samples was as follows: A-T1-01 (0.5°) where A
designates the outparcel, T1 designates the transect number, and (0.5°) designates the depth the

sample was collected.
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Pridr to the additional outparcel characterization, CEC pre-loaded the property boundaries, the
transects, and the proposed sample locations for all five outparcels into the GPS receiver. CEC
requested Oglesby to excavate 125 test pits along the outparcel transects and performed XRF
screening to characterize the vertical extent of metals. Test pit locations are presented on Figures
6 through 10 and test pit logs are provided in Appendix D. An additional 20 test pits were
excavated at random locations to provide more representation on the outparcels. An additional
two test pits were excavated on and near the buried waste pile on the southern portion of
Qutparcel A and are discussed in further detail in Section 3.6 of this report. Several of the
proposed test pits locations were moved minimally due to access issues. Each test pit was

backfilled after excavation and the location was recorded using the GPS.
Du'ring the 2009 SEOC, CEC monitored the excavation of:

e 33 test pits and collected and screened 159 subsurface soil samples from Outparcel A
(Figure 6)

e 14 test pits and collected and screened a total of 74 subsurface soil samples from
QOutparcel B (Figure 7)

e 31 test pits and collected and screened 146 subsurface soil samples from Outparcel C
(Figure 8)

e 26 test pits and collected and screened 120 subsurface soil samples from Outparcel D
(Figure 9)

e 43 test pits and collected and screened a total of 219 subsurface soil samples from

Qutparcel E (Figure 10)

CEC collected and screened soil samples at 0.5 foot depth intervals until the metals
concentrations were shown to be [ess than their respective RSK standards or bedrock was
encountered. CEC scientists were onsite to log and photograph the test pits and perform field
and laboratory XRF screening to develop a vertical profile of metals concentrations. The

scientists used a dedicated scoop to collect discrete samples at specified intervals by scraping the
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test pit sidewall. At select locations where bedrock was encountered (and where applicable),
CEC screened with the XRF to measure metals concentrations in native rock. CEC screened a

total of 28 bedrock samples.

3.6 OUTPARCEL HAZARDOUS MATERIAIL CHARACTERIZATION

Fifteen test pits, labeled EP-1 through EP-15, were excavated during the 2007 EQC to identify - -

the location of a buried waste pile on the southern portion of Qutparcel A near the abandoned St.
Louis & San Francisco Railroad bed (Figure 6). The waste pile consisted of gray and turquoise
blue silt, clay, and rock fragments with elevated metals concentrations. Surface soil contained an
elevated XRF mercury concentration exceeding 6,000 mg/kg at EP-6. The 2007 EQOC
determined that the pile was approximately 4 feet high by 12 feet wide at the base, extended
vertically to 7 feet bgs, and was underlain by residual reddish brown silty clay with chert

fragments.

KDHE requested that CEC properly characterize unknown materials to aid in disposal options as
described in KDHE comments letter dated January 30, 2009. To further delineate the vertical
extent of the buried waste pile and characterize the material encountered, CEC monitored the
excavation of two test pits, labeled EP-06A and EP-06B, on and adjacent to the waste pile during
the 2009 SEOC (Figure 6). The test pits were excavated to native soil (if visually evident),
bedrock, or impossible obstruction. CEC collected grab samples from the sidewalls of EP-06A
where the material appeared visually dissimilar by using a dedicated scoop. CEC submitted one
grab sample for TCLP VOCs and one composite sample for the remaining analytes discussed in

Section 3.4 above to Pace for laboratory analysis (Figure 5).
3.7 SHORT CREEK AND SPRING BRANCH CHARACTERIZATION

The USEPA and KDHE are conducting a large Tri-State Mining District (Kansas, Missouri, and
Oklahoma) watershed study of the Spring River and Tar Creek basins. This work will

characterize the stream sediments and surface water quality with the end result being the
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recommendation of sediment clean-up criteria. As a result of the watershed study, CEC did not
conduct additional downstream Short Creek investigations on property not owned by the Trust.
During the 2009 SEOC, CEC collected sediment and surface water samples along the Spring
Branch of Short Creck and additional surface water samples along Short Creek. Sediment

sampling locations are presented on Figure 11.
3.7.1 Sediment

KDHE requested that CEC conduct additional sampling along the Spring Branch of Short Creek
as described in KDHE comments letter dated January 30, 2009. CEC investigated approximately
800 linear feet of the Spring Branch of Short Creek during the 2009 SEOC. CEC collected nine
sediment samples, labeled SBSC SED-01 through SBSC SED-09, at 100-foot intervals
‘beginning upstream from the point where the Spring Branch of Short Creek enters Outparcel A
to a point before it flows into a larger branch of Short Creek. CEC collected one duplicate

sample, labeled SBSC-DUP, at the SBSC SEI>-01 sampling location.

The CEC scientist collected sediment samples at locations of obvious deposition along stream
banks and on point bars or islands moving in an upstream direction so that sediment disturbance
did not impact downstream sample locations. The sample locations were recorded in the field
using the GPS. CEC submitted sediment samples to Pace for laboratory analysis of for RCRA
metals plus zinc (USEPA Method 6010).

3.7.2 Surface Water

CEC collected three Short Creek surface water samples labeled SC-Downstream, SC-Midstream,
and SC-Upstream. Surface water sampling locations are presented on Figure 11. Two samples
were collected at the property boundaries (east and west) and one was collected approximately
midway between the two. KDHE also requested that CEC conduct additional sampling along the
Spring Branch of Short Creek as described in KDHE comments letter dated January 30, 2009,
CEC collected two Spring Branch surface water samples labeled SBSC-Downstream and SBSC-
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Upstream. The upstream sample was collected at the point prior to the Spring Branch of Short

" Creck entering Outparcel A and the downstream sample was collected before the Spring Branch

flows into Short Creek.

Samples were collected moving in an upstream direction so that sediment disturbance did not
impact downstream sample locations. The samples were collected by carefully dipping the
laboratory supplied containers into the water to allow water to enter, but not to aliow any
preservatives to exit the bottles. CEC placed the samples in iced coolers immediately after
collection. Surface water samples were submitted to Pace for laboratory analysis of total and
dissolved RCRA metals plus zinc (USEPA Methods 200.7 and 245.1), pH (field) and . total
hardness. A representative from KDHE was present to observe the surface water sampling

activities.
3.8 LEAD SPECIATION

As part of the supplemental characterization activities, KDHE recommended samples be
collected and analyzed for lead speciation. Within the outparcels, lead species in soils
contaminated by the smelting activities is thought to be due to long-term atmospheric stack
emissions. These lead species may have differing phases and forms associated with them than
lead species from tailings, slags, and other smelting wastes. Lead speciation sampling was
conducted in an attempt to evaluate if the lead-contaminated materials on the outparceis (ie.,

outfall) are the same species as the lead-contaminated materials on the Smelter Plant Area (i.c.,

slag).

CEC collected a total of 11 surface soil speciation samples, labeled SPEC-01 through SPEC-11,
" in areas of known ¢levated lead impacts in order to assess the possibility of different sources of
lead contamination at the site. Lead speciation sampling locations are presented on Figure 12.
CEC collected two Smelter Plant Area speciation samples during the investigation. One Smelter
Plant Area sample was collected from the Finished Product Storage Area (SPEC-01) and the

second sample was collected from the Slag Dump (SPEC-03). CEC also collected one
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speciation sample from Outparcel A (SPEC-07), Outparcel B (SPEC-06), Outparcel C (SPEC-
09), Outparcel D (SPEC-05), and Outparcel E (SPEC-08). CEC collected Short Creek sediment
speciation samples at an upstream location (SPEC-02) and a downstream location (SPEC-04). In
addition, CEC collected two offsite speciation samples (SPEC-10 and SPEC-11) included in the
Cherokee County Superfund, Galena Subsite.

At each location, the CEC scientist collected a grab sample by using a disposable scocp.
Samples were submitted for lead speciation to the Laboratory for Environmental and Geologic
Studies (LEGS) administered by the Department of Geological Sciences- at the University of
Colorado, Boulder. Lead speciation samples were analyzed using‘an electronmicroprobe
(EMPA) technique by Dr. John Drexler. Parameters characterized during the speciation analyses
included particle size, associations, stoichiometry, frequency of occurrence of metal-bearing

forms and relative mass of metal bearing-forms.
3.9 MINE VOID INVESTIGATION

During the 2007 EOC investigation, CEC observed a mine shaft opening located between test
pits OPD TP-18 and OPD TP-22 on Qutparcel D. Prior to 2009 SEOC field activitics, CEC
reviewed local abandoned mine maps in an attempt to locate information pertaining to the mine
shaft on Outparcel D. Review of historic mine maps show no mine workings in this area,
 although a mine shaft opening appears at this location on more than one historic map. The mine
maps also indicated one mine shaft on Outparcel C, four mine shafts on Qutparcel D, and eight
mine shafts on Outparcel E. In order to reach bodies of ore throughout the Tri-State mining
district, early miners and mining companies excavated hundreds of working and prospective

mine shafts.

CEC conducted a limited subsurface investigation to gain further understanding of the presence,
or lack thereof, of mine workings in the immediate vicinity of the mine shafts indicated on the
mine maps and observed in the ficld during the 2007 EQOC and 2009 SEOC activities. The

purpose of the investigation was to attempt to evaluate the potential for mine roof collapse
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during future remedial efforts associated with heavy equipment operation. CEC contracted
Dykon Blasting Corp (Dykon) to perform the exploratory boring work. Dykon advanced six
borings on QOutparcel A labeled A-B-01 through A-B-06; one boring on Outparcel C labeled C-
B-07; six borings on Qutparcel D labeled D-B-01 through D-B-06; and six borings on Qutparcel
E labeled E-B-01 through E-B-06. Boring locations are presented on Figure 13. Borings were
advanced using 3-inch diameter, air-operated, rotary-percussive drilling equipment and were
plugged with -bentonite chips upon completion. No samples were obtained -during boring -
advancement. A CEC field scientist was present to monitor the drilling, visually observe the

materials encountered, and make modifications to the drilling program.

Dykon also advanced two borings, labeled SM-B-01 and SM-B-02, through the basement floor
slab of the former White Lead Plant to evaluate the possibility of basement voids underneath the

proposed disposal cell. The borehole locations were surveyed using the GPS.
'3.10 GRADATION AND GEOTECHNICAL SOIL ANALYSIS

CEC collected 19 soil samples for gradational and geotechnical analysis to assist in erosion and
sedimentation calculations and to confirm soil classification from county soil maps.
Geotechnical soil sampling locations are presented on Figure 13. CEC collected seven soil
-samples from the Smelter Plant Area, four soil samples from Qutparcel A, one soil sample from
Outparcel B, two soil samples from Qutparcel C, three soil samples from Qutparcel D, and two
- soil samples from Outparcel E. The samples were submitted to Palmerton & Parrish, Inc. in

Springfield, MO for geotechnical analysis.

In addition, CEC collected nine soil samples for agricultural laboratory testing to assist with
seeding and revegetation of remediated areas. CEC collected natural soil samples that will be
representative of the soil that will remain on the Smelter Plant Area and outparcels post
remediation. CEC collected four soil samples from the Smelter Plant Area, two soil samples

from Outparcel A, and one soil sample from Outparcels B, C, and D. The samples were
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submitted to A & I. Great Lakes Laboratories, Inc. in Fort Wayne, IN for agricultural testing

analysis.
3.11 BACKGROUND SOIL ANALYSIS

KDHE collected 10 background samples in the prevailing upwind direction (south to southwest)
during their 2006 investigation. CEC collected an additional 20 background samples from ten
locations surrounding the site to support the background data collected by KDHE. KDHE and
CEC background sampling locations are presented on Figure 14. At each sample location, CEC
collected one soil sample from the surface and one soil sample at 0.5 feet bgs. The samples were

collected similarly to the samples collected on the Smelter Plant Area and outparcels.
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4.0 DATA ANALYSIS AND FINDINGS
41 SMELTER PLANT AREA SOIL DELINEATION

In accordance with Section 2.3(c) of the Custodial Trust Agreement, both XRF and fixed-lab
analytical results were compared to KDHE Risk-Based Standards for Kansas for non-residential
use (RSK standards). Raw XRF data is provided in Appendix E and the complete laboratory
data package is provided in Appendix F.

4.1.1 Surface Soil Samples

XRYT surface soil results were collected from a total of 193 Smelter Plant Area locations during
the 2007 EOC and 2009 SEOC. However, for completeness, surface soil results from both
- KDHE and CEC investigations were used to create isoconcentration maps of arsenic, cadmium,

'.chromiljm, copper, lead, mercury, and zinc and are presented en Figures 15 through 21.

Arsenic: The maximum surface soil XRF arsenic concentration detected during the EOC and
SEOC on the Smelter Plant Area was 21,295 mg/kg at TP-138. The maximum arsenic levels
generally correspond with the maximum lead detections. The general distribution of XRF

arsenic samples collected is listed below:

s 0-38 mg/kg (RSK standard) — 40 samples (20.73%)
e 39-1,000 mg/kg - 89 samples (46.11%)

e 1,001-5,000 mg/kg — 49 samples (25.39%)

* 5,001-15,000 mg/kg — 14 samples (7.25%)

e >15,000 mg/kg — 1 sample (0.52%)

Cadmium: Cadmium concentrations did not exceed the RSK standards on the Smelter Plant

Area surface soils collected during the 2007 EOC and 2009 SEOC.

061-825.0020-R-JULY-2010 -34- July 2010
Supplemental Extent of
Contamination Investigation



LEL

; o

Chromium: The maximum surface soil XRF chromium concentration detected during the EOC
and SEOC on the Smelter Plant Area was 5,143 mg/kg at TP-69. TP-69 was the only surface
soil sample collected by CEC that exceeded the RSK standard.

Copper: Copper concentrations did not exceed the RSK standards on the Smelter Plant Area
surface soils collected during the EOC and SEOC or by KDIHE.

Lead: The maximum surface soil XRF lead concentration detected during the EQC and SEOC
on the Smelter Plant Area was 198,940 mg/kg at TP-138. The general distribution of XRF lead

samples is listed below:

» 0-1,000 mg/kg (RSK standard) — 16 samples (8.29%)
e 1,001-5,000 mg/kg — 38 samples (19.69%)

e 5,001-50,000 mg/kg — 112 samples (58.03%)

e 50,001-100,000 mg/kg — 15 samples (7.77%)

o 100,001-150,000 mg/kg - 6 samples (3.11%)

e >150,000 - 6 samples (3.11%)

Mercury: The maximum surface soil XRF mercury concentration detected during the EOC and
SEOC on the Smelter Plant Area was 15,806 mg/kg at TP-138. The general distribution of XRF

mercury samples is listed below:

e 0-20 mg/kg (RSK standard) - 156 samples (80.83%)
o 21-1,000 mg/kg — 25 samples (12.95%)
o 1,001-10,000 mg/kg — 11 samples (5.70%)

s >10,000 mg/kg — 1 sample (0.52%)

Zinc: Zinc concentrations did not exceed the RSK standards on the Smelter Plant Area surface

soils collected during the EQOC and SEOC or by KDHE.
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4.1.2 Subsurface Soil Samples

. XRF results were collected from a total of 439 subsurface soil samples on the Smelter Plant Area
during the 2007 EOC and 2009 SEQC investigations. However, fo‘r completeness, XRF surface
and subsurface soil sample results collected by both KDHE and CEC investigations were used to
create a figure that presents the total depth of soil that exceeds the RSK standards for either
arsenic, cadmium, chromium, copper, lead, mercury, or zinc (Figure 22). A separate figure was
created that presents the total depth of soil that exceeds the RSK standards for mercury only
(Figure 23). The following paragraphs discuss the subsurface soil data collected during the 2007
~ EOC and 2009 SEOC.

Arsenic: The maximum subsurface soil XRF arsenic concentration detected during the EOC and
SEOQC on the Smelter Plant Area was 32,449 mg/kg at TP-164F at 1 foot bgs. The maximum
arsenic levels generally correspond with the maximum lead detections. The general distribution

of XRF arsenic samples is listed below:

o (-38 mg/kg (RSK standard) — 216 samples (49.20%)
e 39-1,000 mg/kg — 146 samples (33.26%)

. 1,0(‘)1-5,000‘ mg'kg — 59 samples (13.44%)

s 5,001-15,000 mg/kg — 14 samples (3.19%)

e >15000 mg/kg — 4 samples (0.91%)

Cadmium: The maximum subsurface soil XRF cadmium concentration detected during the EOC
and SEQC on the Smelter Plant Area was 4,254 mg/kg at TP-17C at 7 feet bgs. The general

distribution of XRF cadmium samples is listed below:

e 0-1,000 mg/kg (RSK standard) — 427 samples (97.27%)
» 1,000-4,000 mg/kg — 11 samples (2.51%)
o >4,000 mg/kg — 1 samples (0.23%)
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Chromium: The maximum subsurface soil XRF chromium concentration detected during the
EOC and SEOC on the Smelter Plant Area was 4,194 mg/kg at TP-76 at 5 fect bgs. TP-76 at 5
feet bgs was the only subsurface soil sample that exceeded the RSK standard. The general

- distribution of XRF chromium samples is listed below:

e 0-4,000 mg/kg (RSK standard) — 438 samples (99.77%)
e >4,000 mg/kg - 1 sample (0.23%)

Copper: The maximum subsurface soil XRF copper concentration detected during the EOC and
SEOC on the Smelter Plant Area was 251,094 mg/kg at TP-134 at 2 feet bgs. The general
distribution of XRF copper samples is listed below:

e (-76,000 mg/kg (RSK standard) — 437 samples (99.54%)
e >76,000 mg/kg — 2 samples (0.46%)

Lead: The maximum subsurface soil XRF lead concentration detected during the EQC and
- SEOC on the Smelter Plant Arca was 286,047 mg/kg at TP-164F at 1 foot bgs. The general
distribution of XRF lead samptles is listed below:

0-1,000 mg/kg (RSK standard) — 193 samples (43.96%)
e 1,001-5,000 mg/kg — 83 samples (18.91%)

e 5,001-50,000 mg/kg ~ 121 samples (27.56%)

e 50,001-100,000 mg/kg — 26 samples (5.92%)

e 100,001-200,000 mg/kg — 7 samples (1.59%)

e >200,000 mg/kg — 9 samples (2.05%)
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Mercury: The maximum subsutface soil XRF mercury concentration detected during the EOC
and SEOC on the Smelter Plant Area was 24,912 mg/kg at TP-164A at 3.5 feet bgs. The general

distribution of XRF mercury samples is listed below:

e (0-20 mg/kg (RSK standard) — 331 samples (75.40%)
e 21-1,000 mg/kg —68 samples (15.49%)

@ 1,001-10,000 mg/kg — 33 samples (7.52%)

. >10,000 mg/kg — 7 samples (1.59%)

Zinc: The maximum subsurface soil XRF zinc concentration detected during the EQC and
SEOC on the Smelter Plant Area was 631,000 mg/kg at TP-76 at 5 feet bgs. The general
distribution of XRF zinc samples is listed below:

o 0-610,000 mg/kg (RSK standard) — 437 samples (99.54%)
* >610,000 mg/kg — 2 samples (0.46%)

42  SMELTER PLANT AREA HAZARDOUS MATERIAL CHARACTERIZATION

Analytical results were compared to the regulatory limits for contaminants set by 40 CFR 261.4
for TCLP metals, TCLP VOCs, TCLP SVOCs, corrosivity/pH, and ignitability. Total metals,
PCB’s, and pesticides were compared to KDHE Risk-Based Standards for Kansas for non-
residential use (RSK standards).” Reactive sulfide and cyanide were compared to the 1985 EPA
guidance criteria for reactive cyanide and sulfide included in EPA Method SW-846. The EPA
has determined that the analytical method for reactive sulfide and cyanide is not reliable and no
longer approves the method. Material characterization analytical results are summarized on

Tables 1 through 3 and the complete laboratory data package is provided in Appendix G.
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421 Settling Pond Material Characterization

During the 2007 EQOC, CEC encountered a pair of settling ponds between Short Creek and the
former Acid Plant Areca. The ponds are located adjacent to and south of Short Creck and consist
of banded white and gray clays, metallic gray sandy clays, demolition debris, white sock filters,
several empty plastic and .metal drums, and turquoise blue silt. and fragments in brown paper
bags. CEC observed similar material during the excavation and sampling of TP-17C, TP-17F
TP-155, TP-51, TP-131, and TP-134. Material characterization analysis results are presented

below and are summarized on Table 1.

e TCLP arsenic and chromium concentrations were below the- laboratory detection limits.
Total arsenic concentrations exceeded the RSK standard at TP-17C, TP-51, TP-131, TP-
155.

e The maximum TCLP cadmium detection (TP-17C - 27.7 mg/l) exceeded the TCLP

- threshold of 1 mg/l. The corresponding total cadmium concentration (3,260 mg/kg)
exceeded the RSK standard. Cadmium concentrations at TP-131, TP-134, and TP-155
exceeded the TCLP threshold and did not exceed the RSK standard.

e The maximum TCLP lead detection (TP-51 - 429 mg/l) exceeded the TCLP threshold of
5 mg/l. The corresponding total lead concentration (38,400 mg/kg) exceeded the RSK
standard. The TCLP and total lead concentrations in all six samples exceeded the TCLP
threshold and the RSK standard.

e The only TCLP mercury detection (TP-131 — 0.0492 mg/l) did not exceed the TCLP
threshold of 0.2 mg/l. The corresponding total mercury concentration (1,250 mg/kg)
exceeded the RSK standard. Mercury concentrations at TP-17C, TP-17F, TP-155, TP-51
exceeded the RSK standard.

¢ The total zinc concentrations did not exceed the RSK standard.

e TCLP VOCs and TCLP SVOCs concentrations were below the laboratory detection

limits.
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e PCB-1254 (Arochlor 1254) was detected at concentrations not exceeding the RSK
standard at each sample location and was the only PCB detected.

¢ Pesticides alpha-BHC, beta-BIIC, 4,4’-DDE, 4,4’-DDT, dieldrin, endrin aldehyde were
detected at TP-51. Pesticides 4,4’-DDE, dieldrin, endrin aldehyde, and heptachlor
epoxide were detected at TP-155. Pesticide 4,4’-DDE was detected at TP-17C.
Pesticide concentrations did not exceed the RSK standards.

* Reactive sulfide was detected at TP-17C at a concentration of 230 mg/kg, not exceeding
the 1985 EPA guidance criteria of 250 mg/kg. | |

* Reactive cyanide concentrations were below the laboratory detection limiis.

e Each sampling location was within the acceptable corrosivity/pH range of 2 to 12.5
standard units and exceeded the ignitability (flashpoint) RCRA limit of 140° Fahrenheit.

e TP-17C was the only sample that tested positive for Paint Filter Liquids.

4.2.2 Pipeline Material Characterization

During the 2007 EOC, CEC determined that a 6 to 8-inch metal pipeline terminated in the
western settling pond at TP-17F. The pipeline was also observed at TP-93, and TP-17E. During
the 2009 SEOC, CEC traced the pipeline from north to south where it originated in the location
of the Acid Plant Area at TP-17I. A 12-inch concrete pipeline was unearthed adjacent and
parallel to the metal pipeline during the investigation and also terminated in the location of the
Acid Plant. FEach pipeline contairied limited residue similar to the material observed in the
settling ponds and appeared to transfer the waste material from the Acid Plant to the western
settling pond. CEC collected a material characterization sample from each pipeline labeled TP-
93 CPM and TP-171 MPM. CEC did not observe any pipelines that transported waste material to
the eastern settling pond. Material characterization analysis results are presented below and are

summarized on Table 2.
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e TCLP arsenic, chromium, and mercury concentrations were below the laboratory

detection limits. Total arsenic and mercury concentrations exceeded the RSK standards
at TP-93 CPM.

.o The maximum TCLP cadmium detection (TP-171 MPM - 4.6 mg/1) excecded the TCLP
threshold of 1 mg/l. The corresponding total cadmium concentration (530 mg/kg) did not
eéxceed the RSK standard. The cadmium concentration at TP-93 CPM also exceeded the
TCLP threshold, but did not exceed the RSK standard.

e The maximum TCLP lead detection (TP-93 CPM - 282 mg/l) exceeded the TCLP
threshold of 5 mg/l. The cor;esponding total lead concentration (30,700 mg/kg) exceeded
the RSK standard. The lead concentration at TP-171 MPM did not exceed the TCLP
threshold, but exceeded the RSK standard.

s The total zinc concentrations did not exceed the RSK standard.

s TCLP VOCs, TCLP SVOCs, and reactive sulfide and cyanide concentrations were below
the laboratory detection limits.

e PCB-1254 (Arochlor 1254) was detected at concentrations not exceeding the RSK
standard at each sampling location and was the only PCB detected.

e Dieldrin and heptachlor epoxide were detected at concentrations not exceeding the RSK
standard at TP-17] MPM and were the only pesticides detected.

¢ Each sampling location was within the acceptable corrosivity/pH range of 2 to 12.5
standard units and exceeded the ignitability (flashpoint) RCRA limit of 140° Fahrenheit.

¢ Each sampling location tested positive for Paint Filter Liquids.

In addition to the pipeline in TP-93, CEC observed an unknown white powder during the 2007
EOC. During the re-excavation and sampling of TP-93, CEC observed similar material.

Material characterization analysis results for TP-93 are presented below and are summarized on
Table 2.
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* TCLP concentrations for arsenic, chromium, and mercury were below the laboratory

detection limits. The total arsenic and mercury concentrations exceeded the RSK
standards, but chromium did not.
o The TCLP cadmium concentration (10.6 mg/l) exceeded the TCLP threshold limit of 1
mg/l. The corresponding total cadmium concentration (1,100 mg/kg) exceeded the RSK
-standard.
o The TCLP lead concentration {10 mg/l) exceeded the TCLP threshold limit of 5 -mg/l.
The corresponding total lead concentration (35,500 mg/kg) exceeded the RSK standard.
¢ The total zinc concentration did not exceed the RSK standard.
» TCLP VOCs, TCLP SVOCs, pesticides, and reactive sulfide and cyanide concentrations
were below the laboratory detection limits. B
e PCB-1254 (Arochlor 1254) was detected at a concentration not exceeding the RSK
standard and was the only PCB detected.
o TP-93 was within the acceptable corrosivity/pH range of 2 to 12.5 standard units and
exceeded the ignitability (flashpoint) RCRA limit of 140° Fahrenheit.
o TP-93 tested positive for Paint Filter Liquids.

4.23  Acid Plant Material Characterization

CEC encountered additional pipelines, pipeline fill material, unknown pinkish gray material,
unknown hardened yellow material, and demolition debris with elevated metals concentrations in
the Acid Plant Area. CEC collected a matenial characterization sample at TP-164A and TP-173.

Material characterization analysis results are presented below and are summarized on Table 2.

¢ TCLP arsenic and chromium concentrations were below the laboratory detection limits.

. The maximum TCLP cadmium detection (TP-173 - 1.3 mg/l) was the only detection that
exceeded the TCLP threshold of 1 mg/l. The corresponding total cadmium concentration
(150 mg/kg) did not exceed the RSK standard.
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The maximum TCLP lead detection (TP-164A - 326 mg/l) exceeded the TCLP threshold
of 5 mg/l. The corresponding total lead concentration (14,600 mg/kg) exceeded the RSK
standard. The lead concentration at TP-173 also exceeded the TCLP threshold and RSK
standard.

The TCLP mercury detection at TP-164A (0.0097 mg/l) did not exceed the TCLP
threshold of 0.2 mg/l and was the only TCLP mercury detection in the Acid Plant Area
samples. The corresponding total mercury concentration (4,270 mg/kg) exceeded the
RSK standard.

The total zinc concentrations did not exceed the RSK standard.

TCLP VOCs, TCLP.SVOCs, and reactive sulfide and cyanide concentrations were below
the laboratory detection limits. '

PCB-1254 (Arochlor 1254) was detected at 14,100 ug/kg, exceeding the RSK standard at
TP-164A and was the only PCB detected. Arochlor 1254 was detected at concentrations
not exceeding the RSK standard at TP-173.

Pesticides 4,4’-DDE, dieldrin, and heptachlor epoxide were detected at concentrations
not exceeding the RSK standards at TP-164A and were the only pesticides detected.

Each sampling location was within the acceptable corrosivity/pH range of 2 to 12.5

standard units, exceeding the ignitability (flashpoint) RCRA limit of 140° Fahrenheit, and

. tested negative for Paint Filter Liquids.

Suspect Material Located Between Short Creek and the West Warehouse

During the 2007 EOC, CEC encountered demolition debris and white to yellow mottled material

with elevated metals concentration at TP-138 and a 3 foot by S foot section of suspect yellow

material with elevated metals concentrations at TP-139B. During the re-excavation and

sampling of TP-138 and TP-139B, CEC observed similar material. Material characterization

analysis results are presented below and are summarized on Table 3.
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s TCLP arsenic, chromium, and mercury. concentrations were below the laboratory

detection limits. Total arsenic concentrations exceeded the RSK standard in each sample.

¢ The maximum TCLP cadmium detection (TP-138 - 2.9 mg/l) was the only detection that
exceeded the TCLP threshold of 1 mg/l. The corresponding total cadmium concentration
{103 mg/kg) did not exceed the RSK standard.

e The maximum TCLP lead detection (TP-138 - 462 mg/l) exceeding the TCLP threshold
of 5 mg/l. The corresponding total lead concentration (18,300 mg/kg) exceeded the RSK- -
standard. The lead concentration at TP-139B also exceeded the TCLP threshold and
RSK standard. '

¢ - The fotal zinc concentrations did not exceed the RSK standard.

s TCLP VOCs, TCLP SVOCs, PCBs, pesticides, and reactive sulfide and cyanide
concentrations were below the laboratory detection limits at each sampling location.

e FEach sample was within the acceptable corrosivity/pH range of 2 to 12.5 siandard units,
and exceeded the ignitability (flashpoint) RCRA limit of 140° Fahrenheit.

o TP-139B tested positive for Paint Filter Liquids.

4.2.5 Petroleum Contaminated Soil — Smelter Plant Area (Fenced Portion)

During the 2007 EOC, CEC encountered petroleum and chemical odors, staining, and elevated
PID readings at TP-111 located south of the Manganese Dioxide Building. During the re-
excavét‘ion of TP-111, labeled TP-111A, CEC observed similar staining and chemical and
decaying petroleum odors. CEC collected material characterization samples at TP-111A and TP-

111J. Material characterization analysis results are presented below and are summarized on
Table 3.

e TCLP concentrations for arsenic, chromium, and mercury were below the Iaboratory
detection limits at each sample location. The total arsenic concentration exceeded the

RSK standard at TP-111A.
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e The maximum TCLP cadmium detection (TP-111A — 0.19 mg/1) did not exceed the
TCLP threshold of 1 mg/l. The corresponding total cadmium concentration (88.7 mg/kg)
did not exceed the RSK standard.

e The maximum TCLP lead detection (TP-111A - 207 mg/l} was the only detection that
exceeded the TCLP threshold of 5 mg/l. The corresponding total lead concentration
(27,400 mg/kg) exceeded the RSK standard. The total lead concentration also exceeded
the RSK standard at TP-111J.

» The total zinc concentrations did not exceed the RSK standard.

. TCLP VOCs, TCLP SVOCs, PCB’S, pesticides, and reactive sulfide and cyanide were
below the laboratory detection limits at each sampling location.

e FEach sample was within the acceptable corrosivity/pH range of 2 to 12.5 standard units,
exceeding the ignitability (flashpoint) RCRA limit of 140° Fahrenheit, and tested

negative for Paint Filter Liquids.
4.3 OUTPARCEL SOIL DELINEATION

In accordance with Section 2.3(c) of the Custodial Trust Agreement, both XRF and fixed-lab
analytical results were compared to KDHE Risk-Based Standards for Kansas for non-residential

‘use (RSK standards). Raw XRF data is provided in Appendix E and the complete laboratory
data package is provided in Appendix F.

4.3.1 Surface Soil Samples

Outparcel XRF results were collected from a total of 1,107 surface soil samples during the 2007
EOC and 2009 SEOC investigations. However, for completeness, surface soil results from both
KDHE and CEC investigations were used to create isoconcentration maps of arsenic, cadmium,

chromium, copper, lead, mercury, and zinc. Surface soil isoconcentration maps are presented on
Figures 15 through 21.
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4.3.1.1 Outparcel A

XRF results were collected from 416 surface soil samples on Outparcel A as part of the 2007
EOC and 2009 SEOC.

Arsenic: The maximum surface soil XRF arseni¢ concentration detected during the EOC and
'SEOC on Qutparcel A was 8,234 mg/kg at EP-6. The maximum arscnic levels generaily
correspord with the maximum lead detections. The general distribution of XRF arsenic samples

and percentage of exceedance on Outparcel A is listed below:

o 0-38 mg/kg (RSK standard) — 335 samples (80.53%)
e 39-500 mg/kg — 77 samples (18.51%)
e >500 mg/'kg — 4 samples (0.96%)

Lead: The maximum surface soil XRF lead concentration detected during the EQOC and SEOC
on Outparcel A was 122,013 mg/kg at EP-6. The general distribution of XRF lead samples is

listed below:

e (-1,000 mg/kg (RSK standard) — 255 samples (61.30%)
e 1,001-5,000 mg/kg — 154 samples (37.02%)

s 5,001-50,000 mg/kg — 3 samples (0.72%)

e >50,000 mg/kg - 4 samples (0.96%)

Mercury: The maximum surface soil XRF mercury concentration detected during the EQC and
SEOC on Outparcel A was 6,694 mg/kg at EP-6. The general distribution of XRF mercury

samples is listed below:

e 0-20 mg/kg (RSK standard) — 395 samples (94.95%)
e 21-300 mg/kg — 19 samples (4.57%)
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e >300 mg/kg — 2 sample (0.48%)

Cadmium, chromium, copper, and zinc concentrations did not exceed the RSK standards for the

Outparcel A surface soils during the EOC and/or SEOC.
. 4.3.1.2 Qutparcel B

XRF results were collected from 56 surface soil samples on Outparcel B as part of the 2007 EQC
and 2009 SEOC.

Arsenic: The maximum surface soil XRF arsenic concentration detected during the EQC and
SEOC on Outparcel B was 2,071 mg/kg at B3-04. The maximum arsenic levels generally
correspond with the maximum lead detections. The general distribution of XRF arsenic samples

is listed below:

- e 0-38 mg/kg (RSK standard) — 41 samples (73.21%)
e 39-300 mg/kg — 11 samples (19.64%)
e >300 mg/kg — 4 samples (7.14%)

Lead: The maximum surface soil XRF lead concentration detected during the EOC and SEQC
on Qutparcel B was 44,685 mg/kg at B3-04. The general distribution of XRF lead samples is
listed below:

e 0-1,000 mg/kg (RSK standard) — 40 samples (71.43%)
s 1,001-5,000 mg/kg — 10 samples (17.85%)
e >5,000 mg/kg — 6 samples (10.71%)

Cadmium, chromium, copper, mercury, and zinc concentrations did not exceed the RSK

standards for the Outparcel B surface soils during the EOC and SEOC.
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4.3.1.3 Outparcel C

XRF results were collected from 124 surface soil samples on Outparcel C as part of the 2007
EOC and 2009 SEOC.

Arsenic: The maximum surface soil XRF arsenic concentration detected during the EOC and
SEOC on Outparcel C was 267 mg/kg at C8-05. The maximum arsenic levels generally
correspond with the maximum lead detections. The general distribution of XRF arsenic samples

is listed below:

e 0-38 mg/kg (RSK standard) — 102 samples (82.26%)
e 39-300 mg/kg — 22 samples (17.74%)

Lead: The maximum surface soil XRF lead concentration detected during the EOC and SEOC
on QOutparcel C was 5,829 mg/kg at C11-11. The general distribution of XRF lead samples is

listed below:

e 0-1,000 mg/kg (RSK standard) — 60 samples (48.39%)
e 1,001-5,000 mg/kg — 61 samples (49.19%)
* >35000 mg/kg — 3 samples (2.42%)

Cadmium, chromium, copper, mercury, and zinc concentrations did not exceed the RSK

standards for the Qutparcel C surface soils during the EOC and SEOC.
4.3.1.4 Outparcel D
- XRF results were collected from 282 surface soil samples on Qutparcel D as part of the 2007

- EOC and 2009 SEOC.
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Arsenic: The maximum surface soil XRF arsenic concentration detected during the EOC and
SEOC on Outparcel ID was 1,100 mg/kg at D18-02. The maximum arsenic levels generally
correspond with the maximum lead detections. The general distribution of XRF arsenic samples

is listed below:

o (0-38 mg/kg (RSK standard) — 154 samples (54.61%)
e 39-1,000 mg/kg — 126 samples {44.68%)
o >1,000 mg/kg — 2 samples (0.71%)

Lead: The maximum surface soil XRF lead concentration detebted during the EOC and SEOC
on Outparcel D was 20,583 mg/kg at D18-02. The general distribution of XRF lead samples is

listed below:

e (-1,000 mg/kg (RSK standard) — 117 samples (41.49%)
e 1,001-5,000 mg/kg — 127 samples (45.04%)
e >5,000 mg/kg — 38 samples (13.48%)

Mercury: The maximum surface soil XRF mercury concentration detected during the EOC and
SEOC on Qutparcel D was 463 mg/kg at RRS-10. The general distribution of XRF mercury

samples is listed below:

e 0-20 mg/kg (RSK standard) 278 samples (98.58%)
e 21-500 mg/kg — 4 samples (1.42%)

Cadmium, chromium, copper, and zinc concentrations did not exceed the RSK standards for the

Outparcel D surface soils during the EOC and SEOC.
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4.3.1.5 Outparcel E

XRF results were collected from 229 surface soils on Outparcel E as part of the 2007 EOC and
2009 SEOC.

Arsenic: The maximum surface soil XRF arsenic concentration detected during the EOC and -
SEQC on Outparcel E was 1,101 mg/kg at E14-06. The maximum arsenic levels generally
correspond with the maximum lead detections. The general distribution of XRF arsenic samples

is listed below:

‘o 0-38 mg/kg (RSK standard) — 161 samples (70.31%)
o 39-600 mg/kg — 67 samples (29.26%)
e  >600 mg/kg — 1 sample (0.44%)

Lead: The maximum surface soil XRF lead concentration detected during the EOC and SEOC
on Qutparcel E was 20,811 mg/kg at E1-16. The general distribution of XRF lead samples is

~ listed below:

e 0-1,000 mg/kg (RSK non residential standard) — 106 samples (46.29%)
e 1,001-5,000 mg/kg — 108 samples (47.16%)
s >5,000 mg/kg — 15 samples (6.55%)

Mercury: The maximum surface soil XRF mercury concentration detected during the EOC and
SEOC on Outparcel E was 65 mg/kg at E17-07. The general distribution of XRF mercury

samples is listed below:

» (-20 mg/kg (RSK standard) — 226 samples (98.69%)
e 21-100 mg/kg — 3 samples (1.31%)
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Cadmium, chromium, copper, and zinc concentrations did not exceed the RSK standards for the

Outparcel D surface soils during the EOC and SEOC.

4.3.2° Subsurface Soil Samples

Outparcel XRF results were collected from a total of 736 subsurface soil samples during the
2007 EOC and 2009 SEOC investigation. = However, for completeness, XRF surface and
subsurface soil sample results from both KDHE and CEC investigations were used to create a
figure that presents the total depth of soil that exceeds the RSK standards for either arsenic,
cadmium, chromium, copper, lead, mercury, or zine (Figure 22). A separate figure was created

that presents the total depth of soil that exceeds the RSK standard for mercury only (Figure 23).
4.3.2.1 Outparcel A

XRF results were collected from 161 subsurface soil samples on Outparcel A as part of the 2007
EOC and 2009 SEOC. The number and percentage of exceedances on Qutparcel A is listed

below:

e Seven subsurface soil samples (4.35%) exceeded the arsenic RSK standard at three
sampling locations. The maximum arsenic levels generally correspond with the
maximum lead detections.

'+ Eight subsurface soil samples (4.97%) exceeded the lead RSK standard at four sampling
locations.

®  One subsurface soil sample (0.62%) exceeded the cadmium RSK standard.

e Chromium, copper, mercury, and zinc were below the RSK standards at each subsurface

location.
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4.3.2.2 Qutparcel B

XREF results were collected from 78 subsurface soils on Outparcel B as part of the 2007 EQOC and
2009 SEOC. The number and percentage of exceedances on Outparcel B is listed below:

+ Twenty-one subsurface soil samples (26.92%) on Outparcel B exceeded the arsenic RSK
standard at six samplinig locations. The maximum arsenic levels generally correspond
with the maximum lead detections.

¢ Nineteen subsurface soil samples (24.36%) exceeded the lead RSK standard at six
sampling locations. ' ' '

e Two subsurface soil samples (2.56%) exceeded the mercury RSK standard at two

sampling locations.

‘Cadmiwm, chromium, copper, and zinc were below the RSK standards at each subsurface

location.
4.3.2.3 Outparcel C

XRF results were collected from 146 subsurface soils on Qutparcel C as part of the 2007 EOC
and 2009 SEOC.

¢ Arsenic, cadmium, chromium, copper, lead, mercury, and zinc were below the RSK

standards at each subsurface location.
4.3.2.4 OQuiparcel D

XRF results were collected from 124 subsurface soils on Outparcel D as part of the 2007 EQC

and 2009 SEOC. The number and percentage of exceedances on Outparcel D is listed below:
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* Six subsurface soil samples (4.84%) on Outparcel D exceeded the arsenic RSK standard
at four sampling locations. The maximum arsenic levels generally correspond with the
maximum lead detections..

e Fourteen subsurface soil samples (11.29%) exceeded the lead RSK standard at eight
sampling locations.

e Two subsurface soil samples (D6-03 and D18-02; 1.61%) exceeded the mercury RSK
standard. '

e Cadmium, chromium, copper, and zinc were below the RSK standards at each subsurface

location.
4.3.2.5 Outparcel £

XRF results were collected from 227 subsurface soils on Outparcel E as part of the 2007 EOC

and 2009 SEOC. The number and percentage of exceedances on Outparcel E is listed below:

o Thirty subsurface soil samples (13.22%) on Outparcel E exceeded the arsenic RSK
standard at eleven sampling locations. The maximum arsenic levels generally correspond
with the maximum lead detections.

s Thirty-eight subsurface soil samples (16.74%) exceeded the lead RSK standard at twelve
sampling locations.

¢ Two subsurface soil samples (E14-06 and E-T1-08; 0.88%) exceeded the mercury RSK
standard.

e Cadmium, chromium, copper, and zinc were below the RSK standards at each subsurface

location.
4.4 OUTPARCEL HAZARDOUS MATERIAL CHARACTERIZATION

To further delineate the vertical extent of the buried waste pile on the southern portion of

Outparcel A, CEC excavated two test pits, labeled EP-06A and EP-06B, during the 2009 SEOC.
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Fill material extended vertically to 4 feet bgs at EP-06A and 8 feet bgs at EP-06B. Fill material
exceeding the RSK standards exfended to 5 feet bgs. During the 2007 EOC, an elevated XRF
mercury concentration (6,229 mg/kg) was detected on the surface of the waste pile. Subsurface

XRF data, collected during the SEOC, indicates that mercury concentrations do not exceed the
RSK standards.

CEC collected a hazardous material characterization sample of the waste pile, labeled EP-06A,
during the 2009 SEOC. Analytical results were compared to the standards discussed in Section
4.2 of this report. Material characterization analytical results are summarized on Table 3 and the
complete material characterization laboratory data package is provided in Appendix G. Material

characterization analysis results are presented below.

 TCLP arsenic, chromium, and mercury concentrations were below the laboratory
detection limits. The total arsenic concentration exceeded the RSK standard.

* TCLP cadmium was detected at 18.6 mg/l, exceeding the TCLP threshold of | mg/l. The
corresponding total cadmium concentration was 3,780mg/kg, exceeding the RSK
standard.

e TCLP lead was detected at 126 mg/l, exceeding the TCLP threshold of 5 mg/l. The
corresponding total lead concentration was 40,400 mg/kg, exceeding the RSK standard.

» The zinc concentration did not exceed the RSK standard.

e TCLP VOCs, TCLP SVOCS, and reactive sulfide and cyanide concentrations were below

~ the laboratory detection limits.

e PCB-1254 (Arochlor 1254) was detected at a concentration not exceeding the RSK
standard and was the only PCB detected.

» Pesticide beta BHC was detected at a concentration not exceeding the RSK standard and
was the only pesticide detected.

- o EP-06A was within the acceptable corrosivity/pH range of 2 to 12.5 standard units,
exceeded the ignitability (flashpoint) RCRA limit of 140° Fahrenheit, and tested negative
for Paint Filter Liquids.
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4.5 OUTPARCEL BEDROCK ANALYSIS

Bedrock XRF results were compared to KDHE Risk-Based Standards for Kansas for non-
residential use (RSK standards). XRF results are summarized on Table 4 and raw XRF data is

provided in Appendix E.

-# - Lead conceintrations only exceeded the RSK standard at A-T1-13 and E-T1-03.

* Arsenic, cadmium, chromium, copper, mercury, and zinc concentrations did not exceed

the RSK standards.
4.6 SEDIMENT

As stipulated in KDHE Sediment Policy (BER-ARS-045), CEC compared sediment analytical
‘data to the TECS listed in the article “Development and Evaluation of Consensus-Based

- Sediment Quality Guidelines for Freshwater Ecosystems.” These standards include:

» Arsenic — 9.79 mg/kg

¢ Cadmium — 0.99 mg/kg

o Chromium —- 43.4 mg/kg
- o Lead-35.8 mg/kg

¢ Mercury — 0.18 mg/kg

o Zinc— 121 mg/kg

4.6.1 Short Creek Sediment

Sediment was not collected from Short Creek during the 2009 SEOC. CEC collected 51
sediment samples during the 2007 EOC (Figure 11). Sediment sampling locations SED-04 and
SED-38 through SED-51 are considered upstream of the AOC. Sediment analytical results were
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summarized on Table 5 in the 2007 EOC report which is provided in Appendix B. EOC (2007)

sediment analysis 1s presented below.

e Arsenic concentrations exceeded the TEC at 18 of the 51 sample locations. The
maximum arsenic concentration was 77.1 mg/kg at SED-20. Arsenic concentrations did
not exceed the TEC in the upstream sediment samples. The average upstream sediment
arsenic concentration was 6.4 mg/kg and the average downstream arsenic concentration
was 13.1 mg/kg.

¢ Cadmium concentrations exceeded the TEC at each sampling location. The maximum
cadmium concentration was 156 mg/kg collected at upstream sediment sample SED-43.
The average upstream sediment cadmium concentration was 47.9 mg/kg and the average
downstream cadmium concentration was 45.8 mg/kg.

¢+ Chromium concentrations éﬁ(ceeded the TEC at 7 of the 51 sample locations. The
maximum chromium concentration was 132 mg/kg collécted at SED-36. Chromium
concentrations did not exceed the TEC in the upstream sediment samples. The average
upstream chromium concentration was 24.6 mg/kg and the average downstream
chromium concentration was 36.6 mg/kg.

» Lead concentrations exceeded the TEC at each sampling location. The maximum lead
concentration was 19,400 mg/kg collected at SED-20. The average upstream lead
concentration was 106.1 mg/kg and the average downstream lead conceniration was
3,011.3 mg/kg.

e Mercury concentrations exceeded the TEC at 23 of the 51 sample locations. The
maximum mercury concentration was 18.5 mg/kg collected at SED-20. Two of the
upstream sediment samples exceeded the TEC.

¢ Zinc concentrations exceeded the TEC at each sampling location. The maximum zinc
concentration was 27,900 mg/kg collected at SED-20. The average upstream zinc
concentration was 6,737 mg/kg and the average downstream arsenic concentration was
6,014.7 mg/kg.
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4.6.2 Spring Branch of Short Creck Sediment

Sediment analytical results are summarized on Table 5 and the complete laboratory data package
is provided in Appendix H. Sediment results from the Spring Branch of Short Creek are also
displayed on Figures 24 through 29. Sediment sampling locations SBSC SED-07 through SBSC
SED-09 are considered upstream of the AOC and sediment sampling locations SBSC SED-04
through SBSC SED-06 abut the AOC. |

» Arsenic concentrations exceeded the TEC at two (SBSC SED-02 and SBSC SED-06) of
the nine sample locations (Figure 24). The maximum arsenic concentration was 13.1
mg/kg collected at SBSC SED-02. Arsenic concentrations did not exceed the TEC in the
upstream samples. The average upstream arsenic concentration was 7.7 mg/kg and the
average downstream arsenic concentration was 8.4 mg/kg.

e (Cadmium concentrations exceeded the TEC at each sampling location (Figure 25). The
maximum cadmium concentration was 33.9 mg/kg collected at SBSC SED-04. The
average upstream cadmium concentration was 7.5 mg/kg and the average downstream
cadmium concentration was 17.2 mg/kg.

¢ Chromium concentrations exceeded the TEC at seven (SBSC SED-02 through SBSC
SED-08) of the nine sample locations (Figure 26). The maximum chromium
concentration was 115 mg/kg collected at SBSC SED-02. The average upstream
chromium concentration was 45.1 mgkg and the average downstream chromium
cohcentration was 66.9 mg/kg.

s Lead concentrations exceeded the TEC at each sample location (Figure 27). The
maximum lead concentration was 473 mg/kg collected at SBSC SED-02. The average
upstream lead concentration was 112.2 mg/kg and the average downstream lead
concentration was 190.2 mg/kg.

¢ Mercury concentrations did not exceed the TEC at any of the sediment sample locations
(Figure 28). Mercury concentrations were only present above the laboratory minimum

detection limits in .one of the upstream samples (SBSC SED-09) and one of the
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downstream samples (SBSC SED-04) only. The maximum mercury concentration was
0.063 mg/kg collected at SBSC SED-04,

e 7Zin¢ concentrations exceeded the TEC at each sample location (Figure 29). The
maximum zinc concentration was 4,040 mg/kg collected at SBSC SED-02. The average
upstream zinc concentration was 884 mg/kg and the average downstream zinc

concentration was 1733 mg/kg.
4.7 SURFACE WATER

As requested in KDHE comments letter dated January 30, 2009, CEC compared the 2009 SEOC
surface water analytical data to the acute and chronic Aquatic Life Support Criteria (.ALWQC)
listed in the document “Kansas Surface Water Quality Standards, Tables of Numeric Criteria”.
These standards are a function of total hardness. Total hardness results were used to determine
the ALWQC for cadmium, lead, and zinc. Surface water sample locations are shown on Figure
11. Surface water analytical results are summarized on Table 6 and the complete laboratory data

package is providéd in Appendix .
4.7.1 Short Creek Surface Water
‘Surface water sampling location SC-Upstream is considered upstream of the AOC.

e Total and dissolved arsenic, chromium, and mercury concentrations were not present
above the laboratory mimimum detection limits in the three Short Creek surface water
samples.

e Total and dissolved cadmium concentrations were not present above the laboratory
minimum detection limits in the upstream or midstream samples. Total and dissolved
cadmium concentrations exceeded the acute and chronic ALWQC in the downstream

-sample (47.5 ug/l and 48.1 ug/l).
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e Total and dissolved lead concentrations were not present above the laboratory minimum
detection limits in the upstream and midstream samples. The total lead concentration
exceeded the acute and chronic ALWQC in the downstream sample (10.3 ug/l).
Dissolved lead was not present above the laboratory minimum detection limits in the
downstream sample.

o Total and dissolved zinc concentrations exceeded the acute and chronic ALWQC in the
upstream sample (594 ug/l and 448 ug/l), midstream sample (681 ug/l and 611 ug/l); and -
downstream sample (3,050 ug/l and 2,990 ug/l).

e The surface water pH results ranged between 6.19 and 6.75 standard units (su) and was
outside the ALWQC range of 6.5-8.5 su in the downstream sample location only (SC- -

Downstream - 6.19).
472 Spring Branch of Short Creek Surface Water
Surface water sampling location SC-Upstream is considered upstream of the AOC.

e Total and dissolved arsenic, chromium, lead, and mercury concentrations were not
present above the laboratory minimum detection limits in the upstream or downstream
samples. |

¢ Total and dissolved cadmium concentrations exceeded the acute and chronic ALWQC in
the upstream sample (5.5 ug/l and 5.2 ug/l). Total and dissolved cadmium concentrations
were not present above the laboratory minimum detection limifs in the downstream
sample. ’

e Total and dissolved zinc concentrations exceeded the acute and chronic ALWQC in the
upstream sample (1,020 ug/l and 943 ug/l) and in the downstream sample (826 ug/l and
789 ug/l).

s The surface water pH results ranged between 6.84 and 7.35 standard units and were

within the ALWQC range of 6.5-8.5 standard units.

061-825.0020-R-JULY-2010 -59- July 2010
Supplemental Extent of
Contamination Investigation



LEL

48 LEAD SPECIATION

The lead speciation laboratory report is provided in Appendix J. Lead speciation data was
summarized using two methods. The first method is the determination of Frequency of
Occurrence (F), the most commonly observed form. The data generated thus illustrates which
lead~bearing phases are the most-commonly observed in the sample. The second method
determines the Relative Mass Lead (RMpp) in a phase. The RMp, determinations provide
information as to which metal-bearing phases in a sample are likely to control the total bulk
concentration for lead. A final calculation, bioaccessible lead mass, was made by removing any
particle that is considered non-bioaccessible from the RMpy, calculation. These values provide
information on the present bioaccessibility (physical and chemical characteristics of a toxin that

may impact bioavailability (i.e., particle size, morphology, speciation)) of the material.

The results of the lead speciation RMp;, analyses are graphically illustrated on Figure 12. Sixteen
. different lead phases were detected in the speciation samples collected. RMpy is predominately
found in two phases in the Smelter Plant Area speciation samples; Anglesite in sample SPEC-01
(Finished Product Storage) and Anglesite plus tin in sample SPEC-03 (Slag Dump). Anglesite
was the most-frequently occurring phase and contributed the total bulk RMp, in sample SPEC-
01(98%). Galena, anglesite plus tin, and iron sulfate (FeSO,) contributed to <2% of the RMpy in
the sample. Anglesite plus tin was the most-frequently occurring phase and contributed the total
bulk RMpy, in sample SPEC-03 (85%). Cerrusite and anglesite contributed to 8% and 6%,
respectively, of the RMp;, in the sample. Iron oxide (FeOOH) contributed to minor amounts
(<1%) of the lead in the sample. According to the analytical report, sample SPEC-03
predominately contained an uncommon lead sulfate that was rich in tin and occurred in large
clusters and appears to be a waste or by-product. The total XRF lead concentration detected at
SPEC-01 (Finished Product Storage) was 179,507 mg/kg and the total XRF lead concentration
detected at SPEC-03 (Slag Dump) was 117,544 mg/kg.

Review of the information portrayed in Figure 12 suggests that outparcel samples SPEC-05,
SPEC-07 and SPEC-09 display similar characteristics in that they contain significant amounts of
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lead-bearing phases not detected at the Smelter Plant Area, as indicated by the orange-colored

segment, compared to the results for SPEC-01 and SPEC-03.

Of the lead-bearing phases detected in sample SPEC-02, collected from an upstream Short Creek
location, Anglesite contributed 100% of the RMp, However, the XRF lead concentration
detected in the upstream sample was very low (77 mg/kg). The lead speciation laboratory report
indicated that the upstream sampie had very few particles of lead, confirming the low XRF lead
concentration. Of the lead-bearing phases detected in sample SPEC-04, collected from a
downstream Short Creek location, Anglesite contributed 48% and Cerrusite contributed 39% of
the RMpp. Only minor amounts of ‘other lead-bearing phases were detected in the downstream

sample. The XRF lead concentration detected in the downstream sample was 1,890 mg/kg.

Of the lead-bearing phases detected in sample SPEC-06, collected north of the Smelter Plant
Area on Outparcel B, Anglesite contributed 52% of the RMp,. SPEC-06 also contained varying
amounts of other lead-bearing phases, including phases not detected at the Smelter Plant Area, as
indicated by the orange-colored segment. The XRF lead concentration detected at SPEC-06 was
2,074 mg/kg.

Of the lead-bearing phases detected in sample SPEC-08, collected south of the Smelter Plant
- Area on Outparcel E, Galena contributed 40% of the RMp,. SPEC-08 contained the largest
amount of Galena of all the speciation samples. Anglesite and Cerrusite contributed 31% and
18%, respectively, of the RMpy,. SPEC-08 also contained varying amounts of other lead-bearing
phases, including phases not detected at the Smelter Plant Area, as indicated by the orange-

colored segment. The XRF lead concentration detected at SPEC-08 was 5,394 mg/kg.

Of the lead-bearing phases detected in samples SPEC-10 and SPEC-11, collected from a location
in ‘the town of Galena and a location southwest of town, Anglesite contributed significant
~amounts of the RMpy. Sample SPEC-11 also contained a significant amount of Cerrusite, while
sample SPEC-10 contained no Cerrusite. The sample did, however, contain lead bound to

FeOOH, which was not found at any other location at significant amounts except possibly SPEC-
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06. The XRF lead concentration detected at SPEC-10 was 958 mg/kg and the XRF lead
concentration detected at SPEC-11 was 1,392 mg/kg.

49 MINE VOID INVESTIGATION

Significant voids indicating the presence of underlying mine voids were not encountered during
- the outparcel investigation. Voids indicating a basement underneath of the former White Lead
Plant on the western portion of the Smelter Plant Area were not -encountered. Drilling

observations are presented below.
4.9.1 Outparcel A

o A-B-01 and A-B-02- Dykon advanced each boring to 62 feet bgs. Loosely-consolidated
material was encountered throughout each of the borings and no competent bedrock was
observed. Dykon noted that a small void from 58 to 61 feet bgs was encountered and was

likely caused by groundwater piping.

e A-B-03- Dykon advanced the boring to 86 feet bgs. Loosely-consolidated material was
encountered from 0 to 3 feet bgs and was underlain by competent bedrock from 3 to 9
feet bgs. Softer, less-competent bedrock was encountered from 9 to 38 feet bgs and was

underlain by competent bedrock from 38 feet to boring termination at 86 feet.

» A-B-04- Dykon advanced the boring to 62 feet bgs. Loosely-consolidated material was
encountered from 0 to 6 feet bgs and was underlain by competent bedrock from 6 to 24
feet bgs. Softer, less-competent bedrock was encountered from 24 to 33 feet bgs and was

underlain by competent bedrock from 33 feet to boring termination at 62 feet.

e A-B-05- Dykon advanced the boring to 86 feet bgs. Loosely-consolidated material was

encountered from 0O to 3.5 feet bgs and was underlain by competent bedrock from 3.5 to
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42 feet bgs. Softer less-competent bedrock was encountered from 42 to 59 feet bgs and

was underlain by competent bedrock from 59 to 69 feet and sofier, less-competent

bedrock from 69 feet to boring termination at 86 feet.

e A-B-06- Dykon advanced the boring to 60 feet bgs. Loosely-consolidated material was
encountered from 0 to 3 feet bgs-and was underlain competent bedrock from 3 feet bgs to

boring termination at 60 feet bgs.

492 Outparcel C

e (C-B-01- Dykon advanced the boring to 62 feet bgs. Loosely-consolidated material was
encountered from 0 to 6 feet bgs and was underlain by competent bedrock from 6 feet bgs

to boring termination at 62 feet bgs.

493 Outparcel D

e D-B-01, D-B-02, D-B-03- Dykon advanced each boring to approximately 62 feet bgs.
Loosely-consolidated material was encountered from 0 to 11 feet bgs and was underlain

by competent bedrock from 11 feet bgs to boring termination at 62 feet bgs.

e D-B-04, D-B-05, and D-B-06- Dykon advanced each boring to 27 feet bgs. Very
loosely-consolidated material was encountered throughout each of the borings and no
competent bedrock was observed. The drillers noted that very loosely-consolidated
material with small voids was encountered at D-B-04 between 11 and 27 feet bgs and
was likely caused by surface water infiltration piping. The borings were terminated at 27
feet bgs due to the instability of the steep slopes in the area and the poor consolidation of

the overburden.
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4.9.4

Outparcel E

E-B-01 - Dykon advanced the boring to 40 feet bgs. Loosely-consolidated material was
encountered from 0 io 8 feet bgs. Competent bedrock was encountered from 8 to 21 feet
bgs and was underlain by softer, less-competent bedrock to boring termination at 40 feet

bgs.

E-B-02 - Dykon advanced the boring to 26 feet bgs. Very loosely-consolidated material

was encountered throughout the boring and no competent bedrock was observed.

E-B-03 - Dykon advanced the boring to 21 feet bgs. Loosely-consolidated material was

encountered from 0 to 10 feet bgs and was underlain by soft bedrock from 10 feet bgs to

boring termination at 21 feet bgs.

E-B-04 - Dykon advanced the boring to 62 feet bgs. Loosely-consolidated material was
encountered from 0 to 33 feet bgs and was underlain by competent bedrock from 33 feet

bgs to boring termination at 62 feet bgs.

E-B-05 - Dykon advanced the boring to 62 feet bgs. Loosely-consolidated material was
encountered from 0 to 16 feet bgs. The drillers noted that a small void from 16 to 20 feet
bgs was encountered and was likely due to surface water infiltration piping. Competént

bedrock was encountered from 20 feet bgs to boring termination at 62 feet bgs.

E-B-06 - Dykon advanced the boring to 24 feet bgs. Loosely-consolidated material was

encountered from 0 to 21 feet bgs and was underlain by competent bedrock from 21 feet

bgs to boring termination at 24 feet bgs.
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Smelter Plant Area

SM-SB-01- Dykon advanced the boring to 62 feet bgs. Approximately 1 foot of concrete
was encountered at the surface and was underlain by loosely consolidated overburden
from to 13 feet bgs. Competent bedrock was encountered from 13 to boring termination

at 62 feet bgs.

SM-SB-02- Dykon advanced the boring to 40 feet bgs. Approximately 1 foot of concrete

was encountered at the surface and was underlain by loosely-consolidated overburden to

15 feet bgs. Competent bedrock was encountered from 15 feet bgs to boring termination -

-at 40 feet bgs.

GRADATION AND GEOTECHNICAL SOIL ANALYSIS

Geotechnical and agricultural data will be presented and utilized during the remedial design

phase of the project.

4.11

BACKGROUND SOIL ANALYSIS

Background XRF results were compared to KDIHE Risk-Based Standards for Kansas for non-

residential use (RSK standards). XRF results are summarized on Table 7 and raw XRF data is

provided in Appendix E. Sample locations are shown on Figure 14.

Arsenic concentrations only exceeded the RSK standard in the 0.5 foot sample at
Background #8.

Lead concentrations only exceeded the RSK standard in the surface soil sample and the
1.5 foot sample at Background #8.

Cadmium, chromium, copper, mercury, and zinc concentrations did not exceed the RSK

standards at each sampling location.
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5.0 SOIL VOLUME CALCULATIONS

KDHE requested that CEC include calculated waste volumes on each outparcel as described in
KDHE comments letter dated January 30, 2009. KDHE also requested that the waste volumes of
mercury-contaminated material should be addressed separately in the 2009 SEOC report. Soil
volumes exceeding the KDHE Risk-Based Standards for Kansas for non-residential use (RSK

standards) were calculated by two methods, average end areas and prismoidal.

The depth of soil exceeding the RSK standards was applied to each sample location to generate a
triangulated, irregular network (TIN) surface with a natural neighbor smoothing applied to
create the depth ranges as shown on Figures 22 and 23. Plan areas were determined for each
depth range and multiplied by their respective average depth {o produce a volume for each range.
For the 0-0.5 feet range, 0.5 feet was used instead of the average due to the impractical nature of
removing less than 0.5 feet of soil. The TIN surface was also compared to a zero surface, using a

prismoidal calculation, as applied by Civil 3D software.

Total soil volumes generated from the average end areas method and the prismoidal method were
compared. The two methods resulted in a 4% difference in the volume of soils that exceed the
RSK standards for all metals of concern and a 2.8% difference in the volume of soils that exceed

the RSK standard for mercury.

The Short Creek sediment volume that exceeds the TECs was calculated by a single method.
The method used an assumed depth of sediment (1 foot) that exceeds the TECs and applied it to
a surface area of Short Creek. Each of the Short Creek sediment samples that abut the AOC and
are included in Outparcel A exceed one or more of the TECs. The surface area of the reaches of
Short Creek that are on property owned by the Trust were used to calculate the sediment volumes
that exceed the TECs for all metals of concern. Mercury concentrations exceed the TEC in most
of the sediment samples that abut the Smelter Plant Area, but don’t exceed the TEC in the
sediment samples collected in the AOC on Qutparcel B. Mercury concéntrations also exceeded

the TEC in two sediment samples collected on Outparcel A. The surface area of Short Creek that
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abuts the Smelter Plant Area, less outparcel B, and the surface arca of Short Creek that transects

Outparcel A were used to calculate the sediment volumes that exceed the TEC for mercury.
51  AREA OF CONCERN (AOC) SOIL VOLUMES

Soil volumes exceeding the RSK standards were calculated for the entire AOC which includes
‘the Smelter Plant Area (+48.8 acres)} and portions of Outparcel B (£2.5 acres) and Outparcel D
(17 acres). Short Creek sediment included in the Smelter Plant Area and Short Creek sediment
on QOutparcel B that exceeds the TECs were included in the AOC volume calculations. AOC soil

and sediment volumes exceeding the RSK standards and TECs are presented below.,

AOC SOIL VOLUMES EXCEEDING THE RSK NON-RESIDENTIAL STANDARDS
AND AOC SEDIMENT EXCEEDING THE TECs

Portion of the AOC Total Volume (cubic yards)
. All Metals | Mercury Only
Smelter Plant Area 81,100 28,300
QOutparcel B (South of Short Creek) 3.400- 800
Qutparcel D (Between Short Creek and Former Rallroad Grade) 15,100 900
Subtotal 99,600 30,000
Short Creek Sediment 2,600 1,900
Total Volume 102,200 31,900

- Approximately 102,200 cy of soil on the AOC (including Short Creek sediment) exceed the RSK
standards or TECs for all metals of concern, with approximately 31,900 cy of this volume

exceeding the RSK standard or TEC for mercury.

A separate volume of soil exceeding the RSK standards for the fenced-in portion of the Smelter
Plant Area was calculated and resulted in a total volume of 29,600 cy, with approximately 9,900
cy of this volume exceeding the RSK standard for mercury. Soil exceeding the RSK standards
* inside the fenced-in portion of the Smelter Plant Area and the proposed disposal cell footprint

was not included in the Total AOC volume calculations.
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5.1.1

AOC Soil Volume Above the Groundwater Table

Using groundwater depth information observed during test pit excavations, a hypothetical

groundwater potentiometric surface map was created for the AOC. Using the potentiometric

surface map and the volume calculation methods discussed in Section 5.0 of this report, the

volume of soil that exceeds the RSK standards below the potentiometric surface was calculated.

The amount of soil that exceeds the RSK standards above the potentiometric surface was then

calculated - by subtraction.

AGQC total volume calculations for soil above the potentiometric

surface (including Short Creek Sediment) that exceeds the RSK standards or TECs for all metals

of concern results in approximately 93,000 cy. Approximately 29,000 cy-of this material is soil

that exceeds the RSK standard or TEC for mercury.

5.2  OUTPARCEL SOIL VOLUMES

Outparcel soil volumes exceeding the RSK standards are presented below.

OUTPARCEL SOIL VOLUMES EXCEEDING THE RSK NON-RESIDENTIAL STANDARDS

Supplemental Extent of
Contamination Investigation

Volume Inside AOC Volume Outside AOC Total Volume
Outparcel (cubic yards) {cubic vards) _ (cubic yards)
All Metals | Mercury Only | All Metals | Mercury Only | Al Metals | Mercury Only
Outparcel A — — 15,600 1,000 15,600 1,000
Outparcel B 3,400 800 200 0 3,600 300
Outparcel C - - 4,800 0 4,800 0
/| Qutparcel D 15,100 900 5,300 100 20,400 1,000
Qutparcel E - -- 12,100 600 12,100 600
Total Volume 18,500 1,700 38,000 1,700 56,500 3,400
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52.1 Outparcel A Soil Volumes

~Qutparcel A is not located inside the AOC. Approximately 15,600 cy of soil on Outparcel A
exceed the RSK standards for all metals of concern with approximately 1,000 cy of this volume
exceeding the RSK standard for mercury.

5.2.2 Outparcel B Scii Volumes

Approximately 3,400 cy of Outparcel B soils located inside the AOC exceed the RSK standards
for all metals of concetn, with approximately 800 ¢y of this volume exceeding the RSK standard
for mercury. Approximately 200 .cy of Outparcel B soils located outside of the AOC exceed the
RSK standards for all metals of concem. Outparcel B soils located outside of the AOC do not

exceed the RSK standard for mercury.

In total, approximately 3,600 cy of soil on Outparcel B exceed the RSK standards for all metals

of concern, with approximately 800 cy of this volume exceeding the RSK standard for mercury.
5.2.3 Outparcel C Soil Volumes

Outparcel C is not located inside the AOC. Approximately 4,800 cy of soil on Outparcel C
exceed the RSK standards for all metals of concern. Outparcel C soils do not exceed the RSK.

standard for mercury.
5.2.4 OQutparcel D Soil Volumes

Approximately 15,100 cy of Outparcel D soils located inside of the AOC exceed the RSK
standards for all metals of concern, with approximately 900 cy of this volume exceeding the
RSK standard for mercury. Approximately 5,300 cy of Outparcel D soils located outside of the
AOC exceed the RSK standards for all metals of concern, with approximately 100 cy of this

volume exceeding the RSK standard for mercury.
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In total, approximately 20,400 cy of soil on Outparcel D exceed the RSK standards for all metals
of concern, with approximately 1,000 cy of this volume exceeding the RSK standard for

mercury.
5.2.5 OQutparcel E Soil Volumes

Qutparcel E is not located inside the AOC. Approximately 12,100 cy of scil on Qutparcel E
exceed the RSK standards for all metals of concern, with approximately 600 cy of this volume

exceeding the RSK standard for mercury.
5.3 SEDIMENT VOLUMES
5.3.1 Short Creek Sediment

As presented in Section 5.1 above, approximately 2,600 cy of Short Creek sediment located
inside of the AOC exceed the TECs for all metals of concern, with approximately 1,900 cy of
this volume exceeding the TEC for mercury. Additional sediment volumes exceeding the TECs

are presented below.

ADDITIONAL SEDIMENT VOLUMES EXCEEDING THE TECs

Volume Outside AOC Total Volume
Parcel (cubic yards) _ (cubic yards)
L ‘ All Metals | Mercury Only | All Metals | Mercury Only
Short Creek Sediment on Quiparcel A 600 600 600 600
Spring Branch of Short Creek Sediment 100 0 100 0
on Qutparcel A

Short Creek sediment and the Spring Branch of Short Creek sediment located on Outparcel A 13
- not located inside the AOC. Approximately 600 cy of Short Creek sediment located on
Outparcel A exceed the TECs for all metals of concern including mercury. Approximately 100
cy of the Spring Branch of Short Creek sediment located on Outparcel A exceed the TECs for all
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metals of concern. The Spring Branch of Short Creek sediment does not exceed the TEC for

mercury,

5.4 AREAS OF SIGNIFICANT MERCURY CONTAMINATION

KDHE has expressed concern over the discovery of areas of significant mercury contamination
not previously anticipated.” Although mercury was detected in soils on the Smelter Plant Area
and the outparcels, CEC has identified four areas at the site that contain significantly-elevated
levels of mercury. These areas include the east and west settling ponds north of the Finished
Product Storage Area, the former Acid Plant Area, and an area of apparent demolition debris
between Short Creek and the fence line north of the West Warehouse and the Office-Laboratory
Building,

As described in KDHE comments letter dated January 30, 2009, CEC concentrated delineation

cfforts in these areas in order to better quantify the horizontal and vertical extent and the volume -

of the material. A summary of the volume of impacted materials in each of the four areas is

presented below.

MERCURY VOLUMES EXCEEDING THE RISK
NON-RESIDENTIAL STANDARD

Area Total Volume

_ (cubic yards)
Eastern Settling Pond 4,200
Western Settling Pond _ 5,700
Acid Plant _ 9,300
North of the West Warchouse and Office-Laboeratory Building 8,300

The volume estimated for the former Acid Plant area includes soil both inside and outside of the
fenced-in portion of the Smelter Plant Area. In addition, the material in the former Acilelant
Area is interspersed among various foundations and floor slabs from historical buildings which
would make its excavation problematic. The volume estimated for the area north of the West

Warehouse and Office-Laboratory Building includes soil outside of the fenced-in portion of the
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Smelter Plant Area only. TCLP testing indicates that the material encountered in these four areas

exceeds the regulatory limits for cadmium and lead.
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6.0 QUALITY ASSURANCE/QUALITY CONTROL RESULTS (QA/QC)
6.1 XRF QUALITY CONTROL

The QA/QC utilized for sample collection, and analysis was conducted in accordance with
Section 3.2 of this report. The results of the energy calibration checks during the 2009 - SEQC
were satisfactory, indicating the instrument was operating within resolution and stability
tolerances. Blank and NIST standards were consistently within acceptance ranges for lead, a
primary contaminant of concern. Precision measurements were performed on a total of eight
samples during the 2009 SEOC. Cadmium and zinc.analysis were within the 20% RSD
requirement; chromium and mercury analytical results were below the detection limit and
thefefore a RSD was not calculated; arsenic and lead analysis exceeded 20% RSD on two
samples each, The arsenic RSD exceedances can be attributed to energy spectrum interferences
that occur when the lead to arsenic ratios exceed 10:1. The lead RSD exceedances can be
attributed to a low ratio of: the calculated mean to standard deviation, resultant of a low
concentration of lead in the sample. The assessment of the field and laboratory data correlation,

as well as the laboratory precision analysis is discussed in the following Sections.
6.2  XRF AND LABORATORY CORRELATION SAMPLE RESULTS

Analytical results of the XRF and laboratory correlation samples are provided in Appendix F.
The XRF data and the laboratory results were compared from the five outparcel areas as well as

the onsite test pit locations during the 2009 SEOC to verify the quality of the XRF data.

Least squares linear regression analysis and matched-pairs t-test were utilized as the primary
statistical tools for comparison of XRF and laboratory data. These analysis were conducted
referencing U.S. EPA’s Environmental Technology Verification Report for the Field Portable X-
ray Fluorescence Analyzer. Four linear regression parameters, y-intercept, slope of the
regression line, correlation coefficient (r), and coefficient of determination (t), were considered

for assessing the level of data quality. The correlation coefficient provides a measure of the
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strength of the correlation between the XRF and the lab results; while, the coefficient of
determination provides a measure of how well the linear regression equation can predict a value.
If the data correlation was considered high quality, as described in the following paragraph, the
matched-pairs t-test was used to determine equivalence at a 99% confidence level. In addition to
the correlation analysis, the RPD between the laboratory analysis and the field screened data was

calculated and is summarized on Tables § through 13

57 XRF and laboratory confirmatory sample results were analyzed during the 2009 SEOC in -

accordance with Method 6200 of U.S. EPA’s publication SW-846, Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods. Non-detections in either the XRF or laboratory results

were omifted from the analysis. If the measured concentration of either the XRF or the

laboratory results ranged over one order of magnitude, the results were log-transformed to
standardize the variance. The correlation coefficient was then evaluated for each parameter. If
the correlation coefficient was greater than 0.7 and less than 0.9, the parameter’s data quality was
characterized as quantitative screening-level. If the correlation coefficient was 0.9 or greater and
the matched-pairs t-test indicated statistical equivalence at a 99 percent confidence level, the data
was characterized as definitive-level data. If the correlation coefficient was less than 0.7 the data
was characterized as qualitative screening-level data. A parameter at the qualitative-screening
level would represent the presence or lack of the parameter, but is not considered suitable "for

reporting of concentrations.

Arsenic, cadmium, chromium, lead, mercury, and zinc XRF and Laboratory results were
compared. Chromium was not detected in either the XRF or laboratory results, so there was
insufficient data for a quality evaluation. Cadmium had measured concentrations spanning less

than one order of magnitude and its data was not log-transformed.

Data for arsenic was characterized as qualitative screening-level based on a correlation
coefficient of 0.63 for 19 samples. As described in U.S. EPA SW-846 Method 6200, this data
quality is consistent with the expected interferences of lead on arsenic with a lead to arsenic

concentration of 10:1 or more. Cadmium and mercury data was characterized as quantitative

061-825.0020-R-JULY-2010 -74- July 2010

_ Supplemental Extent of

Contamination Investigation



i W

screening-level with correlation coefficients of 0.75 and (.81, respectively. Lead and zinc data
qualified as definitive-level data with correlation coefficients of 0.99 and 0.91, respectively. The
result of the matched-paiis t-test indicated that the P-vatues (0.303 and 0.518) for the difference
of mean for lead and zinc, respectively, were greater than the significance level (0.01) and
therefore statistically equivalent. The matched pair t-test analysis is included as in Appendix K

to this report.

6.3 DUPLICATES
Nine duplicate sampleé, splits of the original samples collected for laboratory analysis, were
compared to the original samples during the 2009 SEOC by calculating the RPD for arsenic,

cadmium, chromium, lead, mercury, and zinc. RPD values are presented on Table 14.

RPD ranges for duplicate laboratory analysis are as follows:

- » Arsenic: 1 -34% (one sample greater than 25%)
e Cadmium: 0 — 132% (one sample greater than 25%)
o Chromium 2 —-66% (three samples greater than 25%)
e Lead: 3 — 113% (three samples greater than 25%)
s Mercury: 10— 94% (two samples greater than 25%)
e Zinc: 1 - 104% (two samples greater than 25%)

With the exception of TP-164A, RPD values exceeding 25% are limited to relatively low

concentrations where a small difference in concentration results in a larger RPD.
6.4  MATRIX SPIKE/MATRIX SPIKE DUPLICATES (MS/MSD)

MS/MSD values reported by Pace during the 2009 SEOC were outside of the recovery limits in

part due to high element concentrations and matrix interferences. All results reported with
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recovery limits outside of QC limits are qualified in the Report of Quality Control sections of the

respective analytical reports, included as Appendix G of this Report.
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7.0 CONCLUSIONS
7.1 SMELTER PLANT AREA SOILS

XRF data collected during the 2007 Extent of Contamination (EOC) and the 2009 Supplemental
Extent of Contamination (SEOC) indicates that arsenic, lead, and mercury are the most-prevalent
contaminants in the Smelter Plant Area surface and subsurface soils. Arsenic concentrations
exceeded KDHE Risk-Based Standards for Kansas for non-residential use (RSK standard) in
60% of the Smelter Plant Area soil samples. Lead concentrations exceeded the RSK standard in
67% of the Smelter Plant Area soil samples. Mefcury concentrations exceeded the RSK standard
in 23% of the Smelter Plant Area soil samples. Cadmium, chrom-iung copper, and zinc

concentrations only exceeded the RSK standards at a few sampling locations.
7.1.1 Finished Product Storage Area

The eastern section of the Smelter Plant Area was previously used for finished product storage.
Fill material exceeding the RSK standards generally extends to 1 foot below ground surface
(bgs) with XRF lead concentrations exceeding 270,000 mg/kg (Figures 22 and 23). The fill in
this area is underlain by residual soil consisting of reddish brown silt, clay, and chert fragments.
Bedrock underlies the residual soil at approximately 2 to 4 feet bgs. Deeper soil exceeding the
RSK standards extends up to 1 to 4 feet bgs on the southern portion of the Finished Product
Storage Area. The area between the Finished Product Storage Area and the eastern property
boundary generally consists of up to 0.5 feet of fill material. This fill material exceeds the RSK
standards in the southeastern portion of this area only. Residual soil consisting of reddish brown
silt, clay, and chert fragments underlies the fill and bedrock underlies the residual soil at
approximately 2 to 6 feet bgs. Groundwater was not encountered during the Finished Product

Storage Area excavations.
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7.1.2  Settling Ponds

Deeper fill material, with XRF mercury concenirations exceeding 15,000 mg/kg and lead
concentrations exceeding 266,000 mg/kg, was observed in the two settling ponds located
between Short Creek and the former Acid Plant Area (Figures 22 and 23). The western settling
pond contained banded white and gray clays, metallic gray sandy clays, demolition debris, and
weathered bedrock cobbles and boulders. The eastern settling pond contained similar material
and included white sock filters, empty plastic and metal drums, and turquoise blue silt and

fragments in brown paper bags. TCLP testing indicates that the material exceeds the regulatory

limit for cadmium and lead. In addition, one of the material samples tested positive for paint

filter liquids.-

Fill material exceeding the RSK standards generally extends up to 2 to 5 feet bgs. Deeper fill
material exceeding the RSK standards extends up to 5 to 15 feet bgs in the central portion of the
settling ponds. Residual soil underlying the fill material was generally not encountered in the
center of the settling ponds, however, residual soil was encountered near the perimeters.
“Bedrock underlies the fill material at approximately 4 feet bgs near the perimeters and at
- approximately 11 to 14 feet bgs in the central portion of the settling ponds. It appears that both
settling ponds were excavated to bedrock with sloping sides excavated in residual soil. During
excavation, groundwater was encountered between 3 to 5 feet bgs in the northern section of the
settling ponds near Short Creek and between 5 to 10 feet bgs in the central portions.

Groundwater was not encountered in the far southern portion of the settling ponds.
7.1.3  Acid Plant

The Acid Plant was formerly located between the Finished Product Storage Area and the
Manganese Sulfate Building. Fill material in the Acid Plant Area contained XRF lead
concentrations exceeding 285,000 mg/kg and mercury concentrations exceeding 24,000 mg/kg

(Figures 22 and 23). TCLP testing indicates that the material exceeds the regulatory limit for
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cadmium and lead. In addition, (PCB-Arochlor 1254) exceeded the RSK standard in one of the
Acid Plant samples.

Numerous concrete pads are present and are partially covered with approximately 0.5 feet of fill
material that exceeds the RSK standards. Soil exceeding the RSK standards is also present
outside of the perimeter of the concrete pads and generally extends up to 2 to 7 feet bgs. Deeper
fill material exceeding the RSK standards extends to 11 feet bgs in the center of the Acid Plant
Area. Residual soil consisting of reddish brown silt, clay, and chert fragments underlies the fill
and bedrock underlies the residual soil. Groundwater was not encountered during the Acid Plant

Area excavations.

During the 2007 EOC and 2009 SEOC, CEC discovered two pipelines in the Acid Plant Area
that appeafed to transfer waste material from the Acid Plant to the western settling pond. Each
pipeline contained limited residue similar to the material observed in the settling ponds. TCLP
testing indicates that the material exceeds the regulatory limit for cadmium and lead. In addition,
both pipeline material samples tested positive for paint filter liquids. -C'EC did not observe any

pipelines to the eastern settling pond.
7.1.4 Area Between Short Creek and the West Warehouse and the Office-Laboratory Building

- Fill material with XRF lead concentrations exceeding 240,000 mg/kg and mercury
concentrations exceeding 15,000 mg/kg was observed between Short Creek and the fence line
north of the West Warehouse and the Office-Laboratory Building (Figures 22 and 23). TCLP
testing indicates that the material exceeds the regulatory limit for cadmium and lead. In addition,

one of the material samples tested positive for paint filter liquids.

Fill material exceeding the RSK standards generally extends up to 3 to 10 feet bgs. Deeper fill
material exceeding the RSK standards extends up-to 10 to 15 feet bgs between Short Creek and
the West Warehouse. Bedrock underlies the deeper fill at approximately 11 to 15 feet bgs.
Historic 1944 and 1958 aerial photographs indicate that the large amount of fill in this area was
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not present at that time. It is believed that regrading of the site after building demolition is the

source of the fill.
7.1.5 Fenced-in Portion of the Smelter Plait Area

Fill material exceeding the RSK standards inside the fence and immediately to the west and
north of the West Warchouse extends up to 8 to 10 feet bgs (Figures 22 and 23). Fill material .
exceeding the RSK standards west of the Office-Laboratory Building extends to 6 feet bgs. Fill
material exceeding the RSK standards north of the Manganese Dioxide Building extends up to 4
feet bgs. Petroleum-contaminated fill material- exceeds the RSK. standards south of the
Manganese Dioxide Building and south and cast of the Manganese Sulfate Building. Petroleum-
contaminated soils were generally encountered at a depth between 2 to 9 feet bgs and ranged up
to 4 to.7 feet thick. Bedrock was encountered below the fill material at approximately 9 to 15
feet bgs. TCLP testing indicates that the material exceeds the regulatory limit for lead. Up to 7
feet of fill material east of the Manganese Dioxide Building contained material exceedihg the

'RSK standards. This area contained the western section of the former Acid Plant.
7.1.6  Slag Dump

A historic slag dump is located to the west of the fenced-in portion of the Smelter Plant Area and
abuts Short Creek to the north. CEC did not investigate the Slag Dump during the 2007 EOC or
2009 SEOC investigations. Subsurface sampling conducted by KDHE in the Slag dump area in
2006 indicated that material exceeding the RSK standards extends to greater than 12 feet bgs.

7.1.7 Alluvium

Cherty gravels and clay alluvial deposits line the banks and several floodplains along Short
Creek. Alluvium that is south of Short Creek and is included in the AOC exceeds the RSK
standards and ranges up to 0.5 to 7 feet bgs. Groundwater was encountered near the surface

along the banks of Short Creek.
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7.2  OUTPARCEL SOILS
7.2.1 OQutparcel A

The 2007 EOC and 2009 SEOC XRF data indicates that arsénic and lead are the most-prevalent
contaminants in the Outparcel A soils. Most of the soils that exceed KDHE Risk-Based
Standards for Kansas for non-residential use (RSK standards) are surface soils {(Figures 22 and
23). Arschic concentrations exceeded the RSK standard at 20% of the surface and 4% of the
subsurface soil samples. Lead concentrations exceeded the RSK standard at 39% of the surface
and 5% of the subsurface soil samples. Mercury concentrations exceeded the RSK standard at
5% -ef the surface soil samples. No subsurface soil samples exceeded the RSK standard for
mercury. Cadmium only exceeded the RSK standard in one soil sample from Outparcel A.
Chromium, copper, and zinc concentrations did not exceed the RSK standards in the Outparcel A

soils.

Each of the maximum surface soil RSK exceedances are associated with the buried waste pile on
the southern portion of Outparcel A (Figure 22). In addition, fourteen of the sixteen subsurface
soil sample RSK exceedances were collected from the buried waste pile. One surface soil
sample collected from the waste pile contained an XRF mercury concentration exceeding 6,000
mg/kg. Subsurface mercury concentrations did not exceed the RSK standard (Figure 23). TCLP
testing indicates that the material exceeds the regulatory limit for cadmium and lead. The buried
waste pile is approximately 4 feet high by 12 feet wide at the base and generally extends to 3 to 8
feet bgs. Fill material exceeding the RSK standards was detected up to 5 feet bgs.

The remaining two subsurface exceedances were from A-T1-08 and A-T1-13 (Figure 22). The
test pit log for A-T1-08 indicates that fill material was present and appears to be the source of the
exceedance. Bedrock XRF lead concentrations at A-T1-13 exceed the RSK standard. Natural

lead concentrations in bedrock appear to be a possible source of the exceedance.
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CEC observed approximately 40 surface piles consisting of slag and cinders along Clark Street
on the southeastern portion of Outparcel A with lead and arsenic concentrations exceeding the

RSK standards (Figure 22). The piles were approximately 3 feet tall by 15 feet wide at the base.
7.2.2 OQutparcel B

The 2007 EOC and 2009 SEOC XRF data indicates that arsenic and lead are the most-prevalent
contaminants in the Outparcel B soils. Most of the soils that exceed the RSK standards are
surface soils (Figures 22 and 23). Arsenic concentrations exceeded the RSK standard at 27% of

the surface and 27% of the subsurface soil samples. IL.ead concentrations exceeded the RSK

‘standard at 29% of the surface and 24% of the subsurface soil samples. Mercury concentrations

exceeded the RSK standard at <3% of the subsurface soil samples. No surface soil samples
exceeded the RSK siandard for mercury. Cadmium, chromium, copper, and zinc concentrations

did not exceed the RSK standards in the Outparcel B soils.

Each of the subsurface exceedances were collected from twelve test pit locations located south of
Short Creek on the southern portion of Qutparcel B. The southern portion of Outparcel B (2.5
acres) is included in the AOC (Figures 22 and 23).

7.2.3  OQutparcel C

The 2007 EOC and 2009 SEOC XRF data indicates that arsenic and lead are the most-prevalent
contaminants in the Outparcel C surface soils. All of the Outparcel C soil samples.that exceeded
the RSK standards are surface soils (Figures 22 and 23). Arsenic concentrations exceeded the
RSK standard at 18% of the surface soil samples. Lead concentrations exceeded the RSK
standard at 52% of the surface soil samples. Cadmium, chromium, copper, mercury, and zinc

concentrations did not exceed the RSK standards in the Qutparcel C soils.
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7.2.4 Outparcel D

The 2007 EOC and 2009 SEOC XRF data indicates that arsenic and lead are the most-prevalent
contaminants in the Outparcel D soils. Most of the soils that exceed the RSK standards are
surface soils (Figures 22 and 23). Arsenic concentrations exceeded the RSK standard at 45% of
the surface and 5% of the subsurface soil samples. Lead concentrations exceeded the RSK
standard at 59% of the surface and 11% of the subsurface soil samples.- Mercury concentrations -
exceeded the RSK standaid at <2% of the surface and <2% of the subsurface soil samples.
Cadmium, chromium, copper, and zinc concentrations did not exceed the RSK standards in the

Outparcel D soils.

Nineteen of the twenty-two subsurface exceedances were collected from nine test pits located on
the southern portion of Outparcel D. The southern portion of Outparcel D (approximately 17
acres north of Short Creek and south of the abandoned St. Louis and San Francisco Railroad

grade to the north) is included in the AOC (Figures 22 and 23).

Fill material used to construct the railroad spur and trestle that connected the St. Louis and San
Francisco Railroad to the Smelter Plant Area is present on the southwestern portion of Outparce]
D and contains XRF arsenic, lead, and mercury concentrations that exceed the RSK standards
(Figures 22 and 23).

The remaining three subsurface exceedances were from D-T1-05 located outside of the AQC
'(Figure 22). The test pit log indicates that railroad fill material was present and appears to be the

source of the contamination.
7.2.5 Qutparcel E

The 2007 EOC and 2009 SEOC XRF data indicates that arsenic and lead are the most-prevalent
contaminants in the Qutparcel E soils. Most of the soils that exceed the RSK standards are
surface soils (Figures 22 and 23). Arsenic concentrations exceeded the RSK standard at 30% of
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the surface and 13% of the subsurface soil samples. Lead concentrations exceeded the RSK
standard at 54% of the surface and 17% of the subsurface soil samples. Mercury concentrations
exceeded the RSK standard at <2% of the surface and <1% of the subsurface soil samples.

Cadmium, chromium, coppei‘, and zinc concenirations did not exceed the RSK standards in the

- Outparcel E soils.

Each of the subsurface soil arsenic and lead exceedances are located on the far westeri portion of
outparcel E, except for the exceedance at E14-06 (Figures 22 and 23). Test pit logs indicate that
railroad fill material was present in these portions of Outparcel E. Bedrock XRF lead
~ concentrations at E-T1-03 exceed the RSK standard. Natural lead concentrations in bedrock
appear to be a possible source of the exceedance. In addition, historic mining maps indicate that
former mine shafts were located in the western portion of Outparcel E and near the location of
E14-06. Railroad fill material and previous mining activities appear to be the source of the

contamination in these areas.
73  SEDIMENT
-7.3.1 Short Creck Sediment

In the 3,300-foot reach of the main stem of Short Creek that is included in the AOC, sediment
congcentrations of arsenic, cadmium, chromium, lead, mercury, and zinc exceeded the Threshold
Effect Concentrations (TEC). However, concentrations of cadmium, lead, mercury, and zinc
exceeded the TECs in the upstream samples prior to Short Creek entering the AOC, indicating
that sediment is impacted from upstream sources. In general, concentrations of metals are lower
upstream of the AOC indicating that the AOC is contributing concentrations of metals to the

sediments along Short Creek.
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7.3.2 Spring Branch of Short Creek Sediment

In the 800-foot reach of the Spring Branch of Short Creek investigated, sediment concentrations
of arsenic, cadmium, chromium, lead, and zinc exceeded the TECs. However, concentrations of
cadmium, chromium, lead, and zinc exceeded the TECs in the upstream samples prior to the
Spring Branch of Short Creek abutting the AOC, indicating that sediment is impacted from
‘upstream sources. In general, concentrations of metals are lower-upstream of the AOC,
indicating that the AOC is coniributing concentrations of metals to the sediments along the

Spring Branch of Short Creek.
7.4  LEAD SPECIATION

Of the lead-bearing phases detected in the Finished Product Storage sample (SPEC-01),
Anglesite dominates. Of the lead-bearing phases detected in the Slag Dump sample on the
Smelter Plant Area (SPEC-03), Anglesite with tin dominates. The speciation report indicates
that the material in the Slag Dump sample occurs in large clusters and appears to be a waste or
by-product, which the slag is. The downstream Short Creek sediment sﬁmple (SPEC-04)
contains a relatively small amount of Anglesite with tin and is mostly comprised of Anglesite
without tin and Cerrusite. lead speciation analyéis concluded that lead phases found in the
Smelter Plant Area samples contributed the total bulk concentration of lead in the downstream
Short Creek sediment sample (95%). The speciation results suggest that the onsite smelting
activities and erosion of contaminated sediments on the Smelter Plant Area contributed the bulk
concentration of lead in the Short Creek downstream sediment sample. This is not unexpected
given their relative locations. Analysis of the upstream sediment sample (SPEC-02) was

inconclusive due to the few particles of lead detected and low XRF lead concentration.

The speciation results from Outparcels A, C and D, samples SPEC-07, 09 and 05 respectively,
indicate a large portion of those samples are comprised of lead-bearing materials not detected on

the Smelter Plant Area, suggesting a foreign, possibly, regional source. The speciation results
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from the OQutparcel B sample (SPEC-06) indicaie that a large portion of the sample is comprised

of lead-bearing materials, mainly anglesite, also detected on the Smelter Plant Area.

.According to the meteorological data collected at the Joplin, Missour1 Regional Airport,
prevailing winds in Galena, Kansas are generally from the south to southwest for a majority of
the year. Speciation samples from Outparcel C (SPEC-09), Outparcel E (SPEC-08), and the two -
offsite speciation samples (SPEC-10 and SPEC-11) were collected in the prevailing upwind
direction (south to southwest) of the Smelter Plant Area. Speciation samples from Outparcel A
(SPEC-07), Outparcel B (SPEC-06), and Outparcel D (SPEC-05)} were collected in the prevailing

downwind direction (north to northeast) of the Smelter Plant Area.

-An:gl'esite (lead sulfate) and Cerrusite (lead carbonate) are products of the weathering of Galena
(lead sulfide). The only speciation sample collected by CEC that contained appreciable Galena
was sample SPEC-08, collected from Outparcel E south of the Smelter Plant Area. Based on this
information, it appears that the lead at Outparcel E may be naturally-occurring and weathering of

Galena has contributed to the production of Anglesite and Cerrusite at this location.
75  SURFACE WATER

According to the Third Five-Year Review Report, Cherokee County Superfund Site, Cherokee
County, Kansas, dated September 2005, natural or residual metal sulfides are present in
abandoned mine workings and chat piles due to previous mining and smelting activities. Acidic
mine drainage results as precipitation, surface water, and groundwater percolate through the
residual sulfides and are oxidized. The acidic mine drainage has dissolved metals within the
‘mine waste and underlying bedrock, resulting in high metals concentrations in surface water and

groundwater.

The USEPA has released a Record of Decision (ROD) for the Galena Subsite indicating that
surface water and shallow groundwater will continue to exceed ambient water quality criteria

~ and equivalent standards set by the state of Kansas following implementation of remedial action.
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The USEPA has issued a technical-impracticability decision indicating that implementation of

the remedial action necessary to meet the surface water and shallow groundwater standards

would present a greater risk to the environment.
7.5.1 Short Creek Surface Water

Short: Creek is listed on the Kansas Surface Water Register as a classified surface water segment
and has a designated use of Aquatic Life Use. During the 2007 EOC, Short Creck surface water
concentrations of cadmium and zinc exceeded the acute and chronic Aquatic Life Support
Criteria (ALWQC) at cach sampling location. Surface water concentrations exceeding the
criteria prior to entering the AOC indicate that upstream sources contribute concentrations of
cadmium and zinc to Short Creek that exceed the ALWQC. In general, concentrations of metals
are lower upstream of the AOC, indicating that the AOC is contributing concentrations of metals

to the surface water of Short Creek.

On February 26, 2009, KDHE collected five Short Creek surface water samples at upstream,
adjacent, and downstream locations to confirm mercury results collected by CEC during the
2009 EOC. KDHE reported that mercury concentrations were not present above the laboratory
minimum detection limits in éach of the Short Creek surface water samples and therefore do not

exceed the ALWQC.

During the 2009 SEOC, Short Creek surface water concentrations of cadmium and lead exceeded
the ALWQC at the downstream sampling location only and concentrations of zinc exceeded the
ALWQC at each sampling location. Surface water arsenic, chromium, and mercury
concentrations did not exceed the ALWQC during the 2007 EOC and 2009 SEOC investigations.
Surface water concentrations exceeding the criteria prior to entering the AOC indicate that
upstream sources contribute concentrations of zinc to Short Creek that exceed the ALWQC. In
general, concentrations of metals are lower upstream of the AOC, indicating that the AQC is

contributing concenirations of metals to the surface water of Short Creek. Surface water pH
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decreases as Short Creek flows through the investigated reaches. The downstream surface water

pH (6.19 standard units) was the only result outside the ALWQC range.
7.5.2 Spring Branch of Short Creck Surface Water

Spring Branch of Short Creek surface water concentrations of zinc (total and dissolved)
exceeded the ALWQC at each sampling location. Surface water concentratioiis of cadmium
(total and dissolved) exceeded the ALWQC at the upstream sampling location only. Surface
water concentrations exceeding the criteria prior to abutting the AOC indicate that upstream
sources contribute concentrations of cadmium and zinc to the Spring Branch of Short Creek that -
exceed the ALWQC. In general, concentrations of metals are higher upstream of the AQC,
indicating that the AOC is not contributing concentrations of metals to the surface water of the
Spring Branch of Short Creek. The surface water pH results were within the acceptable
ALWQC range.

7.6 GROUNDWATER

Groundwater was not investigated during the 2007 EOC and 2009 SEOC. As discussed in
Section 7.5 above, abandoned mine drainage in the Cherokee County Superfund Site has
dissolved metals within mine waste and underlying bedrock resulting in high metals
concentrations in shallow groundwater. The ROD for the Galena Subsite indicates that surface
water and shallow groundwater will continue to exceed ambient water quality criteria and
equivalent standards set by the state of Kansas following implementation of remedial action.
The USEPA has issued a technical-impracticability decision indicating that implementation of
the remedial action necessary to meet the surface water and shallow groundwater standards

would present a greater risk to the environment.
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7.7 PRODUCTION WELLS

A letter from Eagle-Picher Industries, Inc. dafed November 18, 1980 to KDHE indicated that
five water wells, labeled Well #1 through Well #5, were present on the Smelter Plant Area. The
letter discusses Eagle-Picher’s intent to abandon Well #1 through Well #3 immediately and
abandon Well #4 one to two years later pending a Kansas Geological Survey’s hydrological
mvestigation.  Layne-Western (Professional Services for ‘Water Systems) provided well
abandonment forms indicating that Well #1 through Well #3 were abandoned in 1981. Federal
and state environmental databases, provided by Environmental Data Resources Inc. (EDR), were
reviewed by Environ during the Phase 1 investigation. . The EDR Radius Map Report with
Geocheck provided by EDR, and the Phase I report, confirmed that Well #1 through Well #3

were abandoned.

The letter from Eagle-Picher Industries, Inc. indicated that Well #4 is located on the far east end
of the property and that Well #5 is located approximately 55 feet south of the south wall of the
east substation. A letter from KDHE dated November 20, 1980 to Eagle-Picher Industries, Inc.
indicates that Well # 4 is located on the eastern portion of the property and extends to 1185 feet
bgs. The letter discusses leaving Well #4 unplugged for a duration of one year for hydrological
investigations. The letter also indicates that Well #5 is located southeast of the southeast corner
~ of the plant’s storage and pug system and extends to 870 feet bgs. The EDR report and the Phase
I report indicate that a production well, extending to 1150 feet bgs, existed onsite and was
abandoned in 1987. It is possible that Well #4 is the well discussed in the reports. The Phase I
“report also determined that four wells, ranging from 110 to 959 feet bgs, were formerly located
on or near the western portion of the property and were abandoned in 1993. Eagle-Picher
Industries, Inc. and KDHE correspondence letters are provided in Appendix L and the EDR
Radius Map Report with Geocheck is provided in Appendix M.

CEC performed a subsurface investigation to determine the locations of potential production
Well #4 and Well #5 on the Smelter Plant Area. CEC observed a framed pit on the east end of
the property during the EOC test pit investigation. A 1.5-foot diameter concrete pipe oriented
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north to south was unearthed during the excavation around the framed pit. No evidence of a
production well (vertical pipe) was encountered. CEC also conducted a test pit investigation
south of the south wall of the east substation as indicated in the Eagle-Picher letter to KDHE.
Numerous test pits and trenches were excavaied to natural material using the backhoe. Piping
and conduit was unearthed during the excavation south of the east substation, however, no
evidence of a production well (vertical pipe) was encountered. Based on the metal concentration
in soils and the amount of iron/steel debris unearthed during the-investigations, CEC determined-

that using geophysical methods for production well locating would be impractical.
. 1.8 AREA OF CONCERN (AOC) SOIL VOLUMES

-Soil volumes exceeding the KDHE Risk-Based Standards for Kansas for non-residential use
(RSK standards) were calculated for the entire AOC which includes the Smelter Plant Area
(£48.8 acres) and portions of Outparcel B (2.5 acres) and Outparcel D (+17 acres). Short Creek
sediment included in the Smelter Plant Area and Short Creek sediment on Outparcel B that

exceeds the TECs were included in the AOC volume calculations.

Approximately 102,200 cubic yards (cy) of soil on the AOC (including Short Creek sediment)
exceed the RSK standards or TECs for all metals of concern, with approximately 31,900 cy of
this volume exceeding the RSK standard or TEC for mercury. A separate volume of soil
exceeding the RSK standards for the fenced-in portion of the Smelter Plant Area was calculated
and resulted in a total volume of 29,600 cy, with approximately 9,900 cy of this volume
exceeding the RSK standard or TEC for mercury. Seil exceeding. the RSK standards inside the
fenced-in portion of the Smelter Plant Area and the proposed disposal cell footprint was not

included in the total AQC volume calculations.
7.8.1 AOC Soil Volume Above the Groundwater Table

AOC total volume calculations for soil above the potentiometric surface (including Short Creek

Sediment) that exceeds the RSK standards or TECs for all metals of concern results in
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approximately 93,000 cy. Approximately 29,000 cy of this material is soil that exceeds the RSK
standard or TEC for mercury.

7.9 OUTPARCEL SOIL VOLUMES
7.9.1 Outparcel A

Approximately 15,600 cy of soil on Qutparcel A exceed the RSK standards for all metals of
concern, with approximately 1,000 cy of this volume exceeding the RSK standard for mercury.
Outparcel A is not located inside the AOC.

7.9.2  Outparcel B

Approximately 3,400 cy of Outparcel B soils located inside the AOC exceed the RSK standards
for all metals of concern, with approximately 800 cy of this volume exceeding the RSK standard
for mercury. Approximately 200 cy of QOutparcel B soils located outside of the AOC exceed the
RSK standards for all metals of concern. Outparcel B soils located outside of the AOC do not

exceed the RSK standard for mercury.

Approximately 3,600 cy of soil on Outparcel B exceed the RSK standards for all metals of

¢oncern, with approximately 800 cy of this volume exceeding the RSK standard for mercury.
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7.9.3  Outparcel C

Approximately 4,800 cy of soil on Outparcel C exceed the RSK standards for all metals of
concern. Outparcel C soils do not exceed the mercury RSK standard. Outparcel C is not located

inside the AOC.
7.9.4° OQutparcel I

Approximately 15,100 cy of Outparcel D soils located inside the AOC exceed the RSK standards
for all metals of concern, with approximately 900 cy of this volume exceeding the RSK standard
for mercury. Approximately 5,300 cy of Outparcel D soils located outside of the AOC exceed
the RSK standards for all metals of concemn, with approximately 100 cy of this volume

exceeding the RSK standard for mercury.

Approximately 20,400 cy of soil on Outparcel D exceed the RSK standards for all metals of

concern, with approximately 1,000 cy of this volume exceeding the RSK standard for mercury.
7.9.5 Outparcel E

Approximately 12,100 cy of soil on Qutparcel E exceed the RSK standards for all metals of
concern, with approximately 600 cy of this volume exceeding the RSK standard for mercury.

Outparcel E is not located inside the AOC.
7.10 SEDIMENT VOLUMES

Approximately 2,600 cy of Short Creek sediment located inside of the AOC exceed the TECs for
- all metals of concern, with approximately 1,900 cy of this volume exceeding the TEC for

mercury.
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Short Creek sediment and the Spring Branch of Short Creek sediment located oh Outparcel A is
not located inside the AOC. Approximately 600 cy of Short Creek sediment located on
Outparcel A exceed the TECs for all metals of concern including mercury. Approximately 100
cy of the Spring Branch of Short Creek sediment located on Outparcel A exceed the TECs for all
metals of concern. The Spring Branch of Short Creek sediment does not exceed the TEC for

mercury.
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8.0 LIMITATIONS

This report presents CEC’s field observations, results and opinions as they existed on the dates of

the site assessment.

The test pit logs and related information presented in this report depict subsurface conditions at
the test pit locations and at the time of excavation. Seil conditions at other locations may differ.

Actual conditions between test pits may differ.

The water levels presented in this report are applicable to the location and time of measurement.
Water levels may fluctuate through time. Actual static water levels at locations between the

monitoring points may differ from those depicted.

Chemical data presented in this report are applicable to the location, time of sample collection,
and the parameters analyzed. Chemical conditions may change with time. Reported conditions
may not represent current or future conditions. Chemical concentrations between sampling points

may differ.

The soil volumes calculated are based on available data and using standard engineering
techniques for volumetric calculations. Since the calculations rely on interpolation between
sample points, the volume calculations provide estimated volumes only and are subject to change

based on actual field conditions. No warranties, either expressed or implied, are applicable.
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TABLE 1

SUPPLEMENTAL EXTENT OF CONTAMINATION INVESTIGATION
HAZARDOUS MATERIAL CHARACTERIZATION LABORATORY DATA

SETTLING PONDS
FORMER EAGLE PICHER SMELTER SITE

CEC PROJECT NO. 061-825

Location: Western Settling Pond Eastern Settling Pond - Debris Area
Sample ID/Depth:| TP-17 C COMP TP-17 C (4') TP-17 F COMP TP-17 F (2') TP-155 COMP TP-155 (1.0') TP-155 (5.0') TP-51 COMP TP-51 (4.0') TP-131 COMP TP-131(2') TP-131 (6") TP-134 COMP TP-134 (2') RSK-
Date Collected: 8/20/2009 8/20/2009 8/20/2009 8/20/2009 8/27/2009 8/27/2009 8/27/2009 8/27/2009 8/27/2009 8/21/2009 8/21/2009 8/21/2009 8/21/2009 8/21/2009 Toxicity (1) |Based (2)
Total Metals (mg/kg)
Arsenic 111 223 66.9 143 107 253 NS 38
Cadmium 3,260 125 350 136 450 98.5 NS 1,000
Chromium 30.7 NA 16.2 NA 33.7 NA NA 119 NA 49.5 NA NA 45.2 NA NS 4,000
Mercury 497 272 397 59 1,250 29 NS 20
Lead 53,600 29,200 26,900 38,400 45,900 10,700 NS 1,000
Zinc 53,900 26,500 193,000 22,000 49,400 31,200 NS 610,000
TCLP Metals (mg/l)
Arsenic ND ND ND ND ND ND 5 NS
Cadmium 27.7 0.88 219] 1 11.6 24 1 NS
Chromium ND NA ND NA ND NA NA ND NA ND NA NA ND NA 5 NS
Mercury ND ND ND ND 0.0492 ND 0.2 NS
Lead 152 352 172 429 132 174 5 NS
TCLP Semivolatile Organic Ci (ug/l)* ND NA ND NA ND NA NA ND NA ND NA NA ND NA
TCLP Volatile Organic Compounds (ug/l)* NA ND NA ND NA ND ND NA ND NA ND ND NA ND
i i (uglkg)*

PCB-1254 (Aroclor 1254) 5,210 NA 1,990 NA 1,760 NA NA 2,350 NA 3,060 NA NA 498 NA NS 9,500
Pesticides (ug/kg)*
alpha-BHC ND ND ND 13.8 ND ND NS NS
beta-BHC ND ND ND 61.7 ND ND NS NS
4,4-DDE 56.4 ND 28.7 28.5 ND ND NS 56,000
4,4-DDT ND NA ND NA ND NA NA 87.1 NA ND NA NA ND NA NS 56,000
Dieldrin ND ND 60.5 50.3 ND ND NS 1,200
Endrin aldehyde ND ND 6.64 29.3 ND ND NS 30,000
Heptachlor epoxide ND ND 334 ND ND ND NS 2,100
Reactivity (mglkg)
Cyanide, Reactive ND NA ND NA ND NA NA ND NA ND NA NA ND NA 250 NS
Sulfide, Reactive 230 NA ND NA ND NA NA ND NA ND NA NA ND NA 500 NS
pH Soil (Std. Units)
pH 6.1 NA 9.3 NA 6.2 NA NA 6.1 NA 6 NA NA 6 NA <2o0r>12.5 NS
Paint Filter Liquids
Free Liquids Positive NA Negative NA Negative NA NA Negative NA Negative NA NA Negative NA Positive NS
Flashpoint (°F)
Flashpoint 210 NA 210 NA 210 NA NA 210 NA 210 NA NA 210 NA <140 NS
Notes:

* Only those compounds detected in one or more samples are listed.

(1) Maximum concentration of cor for toxicity

set by 40 CFR 261.4.

(2) Kansas Department of Health and Environment Risk-Based Standards for Kansas (RSK) for Non-Residential use - June 2007

Indicates that the standard was exceeded
NA Not Analyzed
ND Non-Detection
NS No Standard




TABLE 2

SUPPLEMENTAL EXTENT OF CONTAMINATION INVESTIGATION
HAZARDOUS MATERIAL CHARACTERIZATION LABORATORY DATA

PIPELINE AND ACID PLANT SAMPLES
FORMER EAGLE PICHER SMELTER SITE
CEC PROJECT NO. 061-825

Location: Pipeline Investigation Acid Plant Area
Sample ID/Depth:| TP-93 COMP TP-93 (0.1) TP-93 CPM TP-171 MPM TP-164A COMP | TP-164A (4.0") TP-173 COMP TP-173 (3.0') TP-173 DUP RSK-
Date Collected: 8/21/2009 8/21/2009 8/21/2009 8/21/2009 8/28/2009 8/28/2009 8/29/2009 8/29/2009 8/29/2009 Toxicity (1) |Based (2)

Total Metals (mg/kg)
Arsenic 601 186 31.7 12.4 27.4 15.9 NS 38
Cadmium 1,100 238 530 209 150 54.9 NS 1000
Chromium 23.7 NA 28.3 38.9 10 NA 19.8 NA 21.4 NS 4,000
Mercury 73.6 1,010 575 4,270 10.3 5.3 NS 20
Lead 35,500 30,700 8,410 14,600 8,400 7,280 NS 1000
Zinc 56,600 32,600 61,800 5,850 26,600 11,200 NS 610,000
TCLP Metals (mg/l)
Arsenic ND ND ND ND ND ND 5 NS
Cadmium 10.6 2.7 4.6 0.49 13 1.2 1 NS
Chromium ND NA ND ND ND NA ND NA ND 5 NS
Mercury ND ND ND 0.0097 ND ND 0.2 NS
Lead 110 282 4.5 326 97.4 91.3 5 NS
'TCLP Semivolatile Organic Compounds (ug/l)* ND NA ND ND ND NA ND NA ND
'TCLP Volatile Organic Compounds (ug/l)* NA ND ND ND NA ND NA ND ND
Polychlorinated Biphenyls (ug/kg)*
PCB-1254 (Aroclor 1254) 244 NA 532 1,810 14,100 NA 1,250 NA 1,270 NS 9,500
Pesticides (ug/kg)*
alpha-BHC ND ND ND ND ND ND NS NS
beta-BHC ND ND ND ND ND ND NS NS
4,4'-DDE ND ND ND 18.9 ND ND NS 56,000
4,4-DDT ND NA ND ND ND NA ND NA ND NS 56,000
Dieldrin ND ND 20.9 43.4 ND ND NS 1,200
Endrin aldehyde ND ND ND ND ND ND NS 30,000
Heptachlor epoxide ND ND 12.1 225 ND ND NS 2,100
Reactivity (mg/kg)
Cyanide, Reactive ND NA ND ND ND NA ND NA ND 250 NS
Sulfide, Reactive ND NA ND ND ND NA ND NA ND 500 NS
pH Soil (Std. Units)
pH 6.5 NA 6.2 71 6 NA 7.4 NA 5.3 <2or>12.5 NS
Paint Filter Liquids
Free Liquids Positive NA Positive Positive Negative NA Negative NA Negative Positive NS
[ int (°F)
Flashpoint 210 NA 210 210 210 NA 210 NA 210 <140 NS
Notes:

* Only those compounds detected in one or more samples are listed.
(1) Maximum concentration of contaminants for toxicity characteristic set by 40 CFR 261.4.

(2) Kansas Department of Health and Environment Risk-Based Standards for Kansas (RSK) for Non-Residential use - June 2007

Indicates that the standard was exceeded
NA Not Analyzed
ND Non-Detection
NS No Standard




TABLE 3
SUPPLEMENTAL EXTENT OF CONTAMINATION INVESTIGATION
HAZARDOUS MATERIAL CHARACTERIZATION LABORATORY DATA
ADDITIONAL MATERIAL CHARACTERIZATION
FORMER EAGLE PICHER SMELTER SITE
CEC PROJECT NO. 061-825

Location: Area Between Short Creek and the Warehouse Building Petroleum Contamined Soil - Smelter Site (Fenced Portion) Buried Waste Pile - Outparcel A
Sample ID/Depth:| TP-138 COMP TP-138 (1') TP-138 (10') | TP-139 B COMP| TP-139B (1') TP-139B (10') | TP-111 ACOMP| TP-111A(5) | TP-111JCOMP | TP-111J(6") EP-06A COMP | EP-06A (-2.5') RSK-
Date Collected: 8/24/2009 8/24/2009 8/24/2009 8/24/2009 8/24/2009 8/24/2009 8/19/2009 8/19/2009 8/19/2009 8/19/2009 8/26/2009 8/26/2009 Toxicity (1) |Based (2)

Total Metals (mg/kg)
Arsenic 129 52.9 44.9 5.7 118 NS 38
Cadmium 103 59.4 88.7 3.2 3,780 NS 1,000
Chromium 10.9 NA NA 11 NA NA 45.9 NA 28.4 NA 83.3 NA NS 4,000
Mercury 6 0.2 1.4 0.29 16.7 NS 20
Lead 18,300 41,000 27,400 29,400 40,400 NS 1,000
Zinc 4,440 33,500 30,900 1,140 140,000 NS 610,000
TCLP Metals (mg/l)
Arsenic ND ND ND ND ND 5 NS
Cadmium 29 0.71 0.19 ND 18.6 1 NS
Chromium ND NA NA ND NA NA ND NA ND NA ND NA 5 NS
Mercury ND ND ND ND ND 0.2 NS
Lead 462 108 207 24 126 5 NS
TCLP Semivolatile Organic C (ug/)* ND NA NA ND NA NA ND NA ND NA ND NA
TCLP Volatile Organic Compounds (ug/l)* NA ND ND NA ND ND NA ND NA ND NA ND
Polychlorinated Bi (ug/kg)*
PCB-1254 (Aroclor 1254) ND NA NA ND NA NA ND NA ND NA 499 NA NS 9,500

(uglkg)*
alpha-BHC ND ND ND ND ND NS NS
beta-BHC ND ND ND ND 5.76 NS NS
4,4-DDE ND ND ND ND ND NS 56,000
4,4-DDT ND NA NA ND NA NA ND NA ND NA ND NA NS 56,000
Dieldrin ND ND ND ND ND NS 1,200
Endrin aldehyde ND ND ND ND ND NS 30,000
Heptachlor epoxide ND ND ND ND ND NS 2,100
Reactivity (mg/kg)
Cyanide, Reactive ND NA NA ND NA NA ND NA ND NA ND NA 250 NS
Sulfide, Reactive ND NA NA ND NA NA ND NA ND NA ND NA 500 NS
pH Soil (Std. Units)
pH 6.5 NA NA 6.1 NA NA 6.1 NA 6.6 NA 6.4 NA <2or>12.5 NS
Paint Filter Liquids
Free Liquids Negative NA NA Positive NA NA Negative NA Negative NA Negative NA Positive NS
F int (°F)
Flashpoint 210 NA NA 210 NA NA 210 NA 210 NA 210 NA <140 NS
Notes:

* Only those compounds detected in one or more samples are listed.
(1) Maximum concentration of contaminants for toxicity characteristic set by 40 CFR 261.4.
(2) Kansas Department of Health and Environment Risk-Based Standards for Kansas (RSK) for Non-Residential use - June 2007
Indicates that the standard was exceeded
NA Not Analyzed
ND Non-Detection
NS No Standard



TABLE 4
SUPPLEMENTAL EXTENT OF CONTAMINATION INVESTIGATION

BEDROCK XRF ANALYSIS
FORMER EAGLE PICHER SMELTER SITE

CEC PROJECT NO. 061-825

Sample ID:| A-T1-05 A-T1-09 A-T1-10 AT1-11 A-T1-12 A-T1-13 A-Ti-14 A-T1-15 A-T1-16 A-T1-17 A-T1-18 A-T1-19 fs'_(.NO'_".
Depth:|  (2.0) (2.5) (2.5) (3.0) (2.5) (2.8) (2.8) (2.8) (3.0) (2.8) {3.0) (2.5) Gritetiaq) |
Total Metals (mg/kg)
Arsenic 17 12 <LOD g <LOD <LOD <LOD <LOD <LOD =LOD <LOD <LOD a8
Cadmium <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 1,000
Chromium <LOD <LOD <LOD < .OD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 4,000
Copper <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 76,000
Lead 37 22 27 13 12 1,350 22 245 <LOD 21 85 21 1,000
| Mercury <LOD <LOD <L OD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 20
Zinc 657 538 219 194 742 116 200 133 197 254 231 133 610,000
Sample ID:|  A-T1-20 A-T2-01 A-T2-02 A-T2-03 A-T2-04 A-T2-05 A-T2-06 A-T2-07 A-T2-08 A-T2-09 E-T1-01 E-T1-02 RF'S'_ZNO:)'I
esidential
Depth: (2.5) (3.0) (3.0) (3.0) (3.0) (3.3) (2.9) (2.5) (22) (3.0) (2.5) (3.0) Critegia i1} |
Total Metals (ma/kg)
Arsenic <LOD <LOD <LOD <LOD 12 <LOD <LOD <LOD 10 <LOD <L LOD <LOD 38
Cadmium <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <L.OD <LOD <LOD <LOD 1,000
Chromium <LOD <LOD <LOD <LOD <L.OD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 4,000
Copyper <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 76,000
Lead 14 11 <LOD <LOD 23 27 52 71 24 43 272 221 1,000
Mercury <LOD <LOD <LOD <LOD <LOD <LOD <LOD <L.OD <LOD <LOD <LOD <LOD 20
Zinc 515 135 77 171 567 45 332 106 201 154 510 1,230 610,000
Sample Ip:|  E-T1-03 E-T1-04 E-T1-05 E-T1-18 RSK Non-
Residential
Depth: (4.0) (3.0) (3.0) (3.0) Criteris (1)
otal Metals {ma/kg)
Arsenic <tOD <LOD <LOD <LOD 38
Cadmium <LOD <LOD <LOD <L.OD 1,000
Chromium <LOD <LOD <LOD <LOD 4,000
Copper <LOD <LOD <LOD <LOD 76,000
Lead 2,664 146 288 49 1,000
Mercury <L OD <L.OD <L OD <LOD 20
Zinc 436 161 268 207 610,000
Notes:

)

Kansas Department of Health and Environment Risk-Based Standards for Kansas (RSK) for Non-Residential Use - June 2007
Indicates that the RSK Non-Residential Criteria was exceeded
LOD Limit of Detection



TABLE 5
SUPPLEMENTAL EXTENT OF CONTAMINATION INVESTIGATION
SEDIMENT LABORATORY DATA
FORMER EAGLEPICHER SMELTER SITE
CEC PROJECT NO. 061-825

Sample ID: SBSC-SED-01 |SBSC-SED-01 DUP| SBSC-SED-02 | SBSC-SED-03 SBSC-SED-04 Threshold Effect
Date Collected: 8/25/2009 8/25/2009 8/25/2009 8/25/2008 8/25/2009 Concentration (1]
Total Metals {ma/kg)
Arsenic 3.1 65 13.1 7.1 6.8 079 —— 1
Cadmium 14.1 10.5 23.5 4.7 33.9 0.99
Chromium 14 415 115 835 _ 488 43.4
Lead : 179 | 153 473 783 64.3 35.8
Mercury <0.047 <0.05 <0.046 <0049 0.063 0.18
Zinc 1,170 1.290 4,040 870 1,610 121
Sample ID: SBSC-SED-05 SBSC-SED-06 | SHEC-SED-07 SBSC-BED-08 C-SED-09 Threshold Effect
Date Collected: 8/25/2009 8/25/2000 | _ 8/25/2009 8/25/2009 8/25/2009 Concentration (1}
Total Metals [mgy/ke)
Arsenic 3.4 10.9 6.1 9.1 7.8 9.79
Cadmium 17.8 839 58 9.8 . 7 0.99 1
Chromium 52.1 87.7 : 47.5 68.1 24.6 43.4
Lead 84.5 | 262 786 | 106 182 ‘ 35.8
Mercury <0.054 <0.042 <0.065 <0.043 0.051 0.18
Zinc 1,480 1,230 743 1,110 800 121

(1) Threshold Effect Concentration (mg/kg) - "Development and Evaluation of Concensus-Based Sediment Quality Guidelines for Freshwater Ecosystems”
{January 13, 2000)
| Indicates Upgradient (Background) Sampling Location
Threshold Effect Concentration exceeded




TABLE 6
SUPPLEMENTAL EXTENT OF CONTAMINATION INVESTIGATION
SURFACE WATER LABORATORY DATA
FORMER EAGLEPICHER SMELTER SITE
CEC PROJECT NO. 061-825

Short Creek Surface Water Samples

Sample ID:| SC-DOWNSTREAM Aquatic Life Water Quality Sample ID:| SC-DOWNSTREAM DUP | Aguatic Life Water Quality
Date Collected: 8/25/2009 Acute Chronic Date Collected: 8/25/2009 Acute Chronic
Total Metals (ug/l) Total Metals (ug/T)
Arsenic <10 340.0 150.0 Arsenic <10 3400 150.0
Cadmium 47.5 3.8 0.4 Cadmium 483 3.6 04
Chromium <5 NA 40.0 Chromium <5 NA 40.0
Lead 10.3 167.7 6.5 Lead 9.7 156.8 6.1
|___Mercury <0.2 1.40 0.77 Mercury <0.2 1.40 0.77
Zinc 3,050 1934 193.4 Zinc 3,110 185.0 185.0
|Dissolved Metais (uEIT issolved Metals (ugl)
Arsenic <10 340.0 150.0 Arsenic <10 340.0 150.0
Cadmium e 38 04 Cadmium 46.9 36 Q0.4
| Chromium <5 NA 40.0 Chromium <5 NA 40.0 d
Lead <5 167.7 6.5 Lead <5 156.8 641
Mercury <0.2 1.40 0.77 Mercury <0.2 1.40 0.77
Zinc 2,990 193.4 193.4 Zinc 2,890 185.0 185.0
Total Hardness (mg/l) 176 NS NS Total Hardness (mg/i) 167 NS NS
ipH (std. units) 6.19 6.5-8.5 pH (std. units) 6.19 6.5-8.5
Sample ID: SC-MIDSTREAM Aquatic Life Water Quality Sample ID: SC-UPSTREAM Aguatic Life Water Quality
Date Collected: 8/25/2009 Acute Chronic Date Collected: 8/25/2009 Acute Chronic
Total Metals (ug/l) Total Metals (uﬁl-)
Arsenic <10 340.0 150.0 Arsenic <10 3400 150.0
Cadmium <5 3.5 0.4 Cadmium <5 4.2 04
Chromium <5 NA 40.0 Chromium <5 NA 40.0
Lead <5 152.1 5.9 Lead <5 192.3 7.5
Mercury <0.2 1.40 0.77 Mercury <02==-or 1.40 0.77
Zinc 681 181.3 181.3 Zinc : 584 211.9 211.9
Dissolved Metals [ug/l) Dissolved Metals (ug/l)
Arsenic <10 340.0 150.0 __Arsenic <10 340.0 150.0
Cadmium <5 3.5 0.4 Cadmium <5 4.2 0.4
Chromium <5 NA 40.0 | Chromium <5 NA 40.0
Lead <5 152.1 5.9 Lead <5 192.3 7.5
Mercury <0.2 1.40 e 2077 | Mercury <0.2 1.40 0.77
Zinc 611 181.3 181.3 Zinc 448 2119 211.9
Total Hardness (mg/l) 163 NS NS Total Hardness (mg/l) 196 NS NS
pH (std. units) 6.50 6.5-8.5 pH (std. units) 6.75 6.5-8.5
Spri ranc| rt Creek Surface Water Samples
Sample ID:| SBSC-DOWNSTREAM | Aguatic Life Water Quality | Sample ID: SBSC-UPSTREAM Aruatic Life Water Qualily
Date Collected: 8/25/2009 Acute Chronic Date Collected: 8/25/2009 Acute Chronic
Total Metals {ug/i} Total Metals (ug/l)
Arsenic <10 340.0 150.0 Arsenic <10 340.0 150.0
Cadmium <5 2.0 0.3 Cadmium 5.5 2.4 0.3
| Chromium <5 NA 40.0 Chromium <5 NA 40.0
| Lead <5 75.4 2.9 Lead <5 92.2 36
Mercury <0.2 1.40 0.77 ___Mercury <0.2 1.40 0.77
Zinc _ 82 1136 | 11386 Zinc 1,020 129.9 129.9
Dissolved Metals (unl'l) Dissolved Metals (ug/l)
Arsenic <10 340.0 150.0 _ Arsenic Fy P <il0 3400 150.0
Cadmium <5 2.0 0.3 Cadmium 5,2 2.4 0.3
Chromium <5 NA 40.0 Chromium <5 NA 40.0
Lead <5 754 2.9 Lead <5 92.2 3.6
Mercury I TT 02k b 140 0.77 Mercury <0.2 1.40 077
Zinc 789 113.6 113.6 Zinc 3943 129.9 129.9
Total Hardness (mg/l) 94 NS NS Total Hardness (mg/l) 110 NS NS
H (std. units) 6.84 6.5-8.5 pH (std. units) 7.35 6.5-8.5

(1) Kansas Surface Water Quality - Hardness Dependent Aquatic Life Support Criteria - December 8, 2004
| Indicates Upgradient (Background) Sampling Location
Indicates that the standard was exceeded

NA - Criterion not available




TABLE 7

SUPPLEMENTAL EXTENT OF CONTAMINATION INVESTIGATION

BACKGROUND XRF ANALYSIS

FORMER EAGLE PICHER SMELTER SITE
CEC PROJECT NO. 061-825

Sample ID:| Background #01 Background #02 Background #03 Background #04 Background #05 RSK Non-
Depth:| (09 | {0.5) (0) | {0.5) () | (0.5} (0) | (0.5) (0) | (051 | Residential
Date Collected: 08/28/09 08/28/09 08/28/09 08/28/09 08/28/09 Criteria (1)
[Total Metals {malkg)
Arsenic <LOD 21 <LOD <LOD <LOD 23 <L.OD <LOD <LOD <LOD 38
Cadmium <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 1,000
Chromium <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 4,000
Cooper <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 76,000
Lead 291 205 193 58 70 301 81 104 57 50 1,000
Mercury <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 20
Zinc 5,318 6,376 1,571 773 481 452 1,107 1,353 342 191 610,000
Sample ID:|{ Background #06 -Background #07 Background #08 Background #09 Background #10 RSK Non-
Depth:| (0 | (0.5 (0) | (0.5) (0) | (0.5Y 0) | (0.5) (0) | (0.5 | Residential
Date Collected: 08/28/09 08/28/09 08/28/09 08/28/09 08/28/09 Criteria (1)
Total Metals (mg/kg)
Arsenic <LOD <LOD <LOD <LOD <LOD 71 <LOD <LOD <LOD <LOD 38
Cadmium <L.OD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 1,000
Chromium <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 4,000
Copper <LOD <LOD <LOD <LOD 136 156 <LOD <LOD <LOD <LOD 76,000
Lead 87 19 128 174 1,378 1,392 105 80 302 202 1,000
Mercuny <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 20
Zinc 365 90 594 234 2,470 1,589 409 360 2,287 3,544 610,000
Notes:

(1)

Kansas Department of Health and Environmental Risk-Based Standards for Kansas (RSK) for Non-Residential Use - June 2007
Indicates that the RSK Non-Residential Criteria was exceeded
LOD Limit of Detection



LABORATORY AND XRF CORRELATION OF SMELTER PLANT AREA SOILS

TABLE 8
SUPPLEMENTAL EXTENT OF CONTAMINATION INVESTIGATION

FORMER EAGLE PICHER SMELTER SITE

CEC PROJECT NO. 061-825

Sample ItVDepth: TP-17H (0.0) TP-143 (3) TP-145 (6) TP-150 (0 TP-155 (0) RSK Non-
Date Collected: 8/28/2009 8/24/2009 8/24/2009 8/26/2009 8/26/2009 Residential
Data Type:| XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA | LABDATA RPD (2) Criteria (1)
Total Metals (mg/kg)
Arsenic 820 1.9 199.09% 517 14.5 189.09% 1,134 27.6 190.50% 1,114 42.9 185.17% 1,463 313 129.50% 38
Cadmium 106 3.8 186.16% <LOD 39.8 NA 63 78 21.28% 87 36.4 82.01% 164 199 19.28% 1,000
Chromium <LOD 7.1 NA <LOD 15.7 NA <L OD 37.7 NA <LOD 19.9 NA <LOD 92.7 NA 4,000
Lead 18,785 29,300 43.74% 14,412 23,100 46 32% 12,691 34,200 91.74% 41,204 43,200 4.73% 25,735 28,500 10.20% 1,000
Mercury <LOD 5.7 NA <LOD 0.26 NA 99 17 193.25% <LOD 1.6 NA 379 154 84.43% 20
Zinc 43,879 578 194.80% 3,806 4,780 22.69% 8,923 12,500 36.45% 41,639 54,600 26.94% 25,575 34,000 28.28% 610,000
Bample ID.Depth: TP-156A (0) TP-157 [0] TP-157 (0) DUP TP-161 (2) TP-164A (0] RSK Non-
Date C 8/27/2009 8/27/20089 8/27/2009 8/29/2009 8/28/2009 Residential
Data Type:| XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2} XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA APD (2) Criteria (1)
Total Metals imﬂkﬂ
Arsenic 116 12.4 161.37% 917 769 169.05% 917 76.2 169.31% <LOD 6.2 NA 554 49.7 167.07% 38
Cadmium <LOD 11.1 NA 81 27.9 97.52% 81 27.8 97.79% <LOD 10.6 NA <LOD 306 NA 1,000
Chromium <LOD 52.3 NA <LOD 45.4 NA <LOD 46.4 NA <LOD 14.3 NA <LOD 33.3 NA 4,000
Lead 2,098 1,140 59.17% 10,703 9,430 12.65% 10,703 10,100 5.80% 236 448 61.99% 20,786 17,400 17.73% 1,000
Mercury <LOD 0.7 NA <LOD 3.8 NA <LOD 3.8 NA <LOD 0.079 NA 31 890 96.42% 20
Zinc 2,788 1,480 61.29% 8,312 4,950 50.70% 8,312 4,730 54.93% 694 506 31.33% 15,663 11,000 34.98% 610,000
ple ID/Depth: TP-164A {0} DUP TP-164B |2.5] TP-164E (0.5-10.0} TP-173 {0.5] TP-173 (3.0} RSK Non-
Date Collected: __8/28/2009 8/28/2009 8/28/2009 8/29/2009 8/29/2009 Residential
Data Type:| XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) Criteria (1}
Total Metals (mg/kg)
Arsenic 554 35.3 176.04% <LOD 2.1 NA 308 83.7 129.17% 38 29 26.87% <LOD 30.9 NA 38
Cadmium <LOD 150 NA <LOD 1.9 NA <LOD 71.7 NA <LOD 10.9 NA <LOD 47.3 NA 1,000
Chromium <LOD 26.5 NA <LOD <LOD NA <LOD 29.2 NA <LOD 9.3 NA <LOD 32.5 NA 4,000
Lead 20,785 16,200 24.79% 166 341 69.03% 8,068 15,700 64.22% 779 1,670 72.76% 1,319 2,040 42 93% 1,000
Mercury 311 2,460 166.11% 71 35.9 85.67% 451 9,050 181.01% <LOD 8.2 NA <LOD 9.2 NA 20
Zine 15,663 34,900 76.09% 148 78.5 61.37% 6,525 9,460 36.72% 1,000 3,260 106.10% 2,732 2,140 24.30% 610,000

Notes:

(1)  Kansas Department of Health and Environment Risk-Based Standards for Kansas (RSK) for Non-Residential Use - June 2007
(2) Relative Percent Difference
Indicates that the RSK Non-Residential Criteria was exceeded

NA  Not Applicable
LOD Limit of Detection



TABLE 9

SUPPLEMENTAL EXTENT OF CONTAMINATION INVESTIGATION

LABORATORY AND XRF CORRELATION OF OUTPARCEL A SOILS

FORMER EAGLE PICHER SMELTER SITE
CEC PROJECT NO. 061-825

Sample I1D/Depth: A-T1-02 (1.0-1.5) A-T1-02 (1.0-1.5) DUP A-T1-03 (-2.0-2.5) A-T1-06 5.5-1 .0) RSK Non-
Date Collected: 8/19/2009 8/19/2009 8/19/2009 8/26/2009 Residential
Data Type:| XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) Criteria (1)
Total Metals (mg/kg)
Arsenic <LOD 3.6 NA <LOD 3.4 NA 11 6 58.82% <LOD 2.7 NA 38
Cadmium <LOD 1.4 NA <LOD 1.3 NA <LOD 1.3 NA <LOD 0.95 NA 1,000
Chromium <LOD 14.2 NA <LOD 13 NA <LOD 30.8 NA <LOD 16.7 NA 4,000
Lead 28 24.3 14.15% 28 21.8 24.90% 30 25.4 16.61% 14 14.5 3.51% 1,000
Mercury <LOD <LOD NA <LOD <LOD NA <LOD <LOD NA <LOD <LOD NA 20
Zinc 511 582 12.99% 511 515 0.78% 309 227 30.60% 135 133 1.48% 610,000
Sample 1D/Depth: A-T1-12 (1.0-1.5) A-T1-15 (2.0-2.8) A-T2-03 {0.5-1.0) A-T2-09 [1.0-1.5) RSK Non-
Date Collected 8/18/2009 8/18/2009 8/19/2009 8/18/2009 Residential
Data Type:| XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) Criteria (1)
Total Metais {mg/kg)
Arsenic <LOD 3.8 NA <LOD 2.6 NA <LOD 2.7 NA <LOD 7.6 NA 38
Cadmium %) <LOD NA 0.55 <LOD NA 3.3 <LOD NA 1.3 <LOD NA 1,000
Chromium 33.5 <LOD NA 12.3 <LOD NA 18.4 <LOD NA 22.8 <LOD NA 4,000
Lead 13.7 <LOD NA 215 245 13.04% 36.2 39 7.45% 26.8 31 14.53% 1,000
Mercury <LOD <LOD NA 0.066 <LOD NA <LOD <LOD NA <LOD <LOD NA 20
Zinc 165 143 14.29% 113 133 16.26% 265 297 11.39% 166 217 26.63% 610,000
Notes:

(1}  Kansas Department of Health and Environment Risk-Based Standards for Kansas (RSK) for Non-Residential Use - June 2007
(2) Relative Percent Difference
Indicates that the RSK Non-Residential Criteria was exceeded

NA  Not Applicable
LOD Limit of Detection




TABLE 10

SUPPLEMENTAL EXTENT OF CONTAMINATION INVESTIGATION

LABORATORY AND XRF CORRELATION OF OUTPARCEL B SOILS
FORMER EAGLE PICHER SMELTER SITE
CEC PROJECT NO. 061-825

B-12-06 (2.0-2.5)

Sample 1D/Depth: B-11-04 (0.5-1.0) B-11-06 (0.5-1.0) B-11-06 (0.5-1.0) DUP RSK Non-
Date Collected: 8/27/2009 8/26/2009 8/26/2009 8/26/2009 Residential
Data Type:| XRF DATA | LABDATA | RPD(2) | XRFDATA | LABDATA | RPD(2) | XRFDATA | LABDATA | RPD(2) | XRF DATA LAB DATH RPD (2) | Criteria (1)
Total Metals (mg/'kg) |
Arsenic <LOD 8.2 NA <LOD 1.7 NA <LOD 1.6 NA <LOD 2.7 NA 38
Cadmium <LOD 23.2 NA <LOD 3.4 NA <LOD 3.1 NA <LOD 1 NA 1,000
Chromium <LOD 37.6 NA <LOD 6.8 NA <LOD 6.4 NA <LOD 11.1 NA 4,000
Lead 578 767 28.10% 18 17.6 2.25% 18 22.8 23.53% 37 23 46.67% 1,000
Mercury <LOD 0.4 NA <LOD <LoD | NA <LOD <LOD NA <LOD <LOD NA 20
Zinc 2,072 4,080 65.28% 463 525 | 12.55% 463 478 3.19% 419 343 | 19.95% | 610,000

Notes:

(1) Kansas Department of Health and Environment Risk-Based Standards for Kansas (RSK) for Non-Residential Use - June 2007
12) Relative Percent Difference
Indicates that the RSK Non-Residential Criteria was exceeded

NA Not Applicable
LOD Limit of Detection




TABLE 11

SUPPLEMENTAL EXTENT OF CONTAMINATION INVESTIGATION

LABORATORY AND XRF CORRELATION OF OUTPARCEL C SOILS

FORMER EAGLE PICHER SMELTER SITE
CEC PROJECT NO. 061-825

Sample ID/Depth: C-T1-04 (2.5-3.0) C-T1-06 (2.5-3.0) C-T1-10 (2.0-2.5) C-T1-10 (2.0-2.5) DUP RSK Non-
Date Collected: 8/24/2009 8/24/2009 8/25/2009 8/25/2009 Residential
Data Type:| XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) Criteria (1)
Total Metals (mg/kg)
Arsenic <LOD 3.8 NA <LCD 3.1 NA <LOD 4.7 NA <.OD 4.1 NA 38
Cadmium <LOD 2 NA <LOD 2.4 NA <LOD <LOD NA <LOD <LOD NA 1,000
Chromium <LOD 13.7 NA <LOD 7.6 NA <LOD 12.7 NA <LOD 10.1 NA 4,000
Lead 13 8.5 41.86% 11 12 8.70% 10 12.1 19.00% 10 11.7 15.67% 1,000
Mercury <LOD 0.078 NA <LOD 0.047 NA <LOD <L.OD NA <L.OD <LOD NA 20
Zinc 297 345 14.95% 376 393 4.42% 160 211 27.49% 160 140 13.33% 610,000
Sample ID/Depth: C-T1-11 {0.5-1.0) C-T1-14 {1.0-1.5) C-T1-20 {0.5-1.0) C-T2-04 {0.5-1.0} RSK Non-
Date Collected: 8/29/2009 8/25/2009 8/25/2009 8/25/2009 Residential
Data Type:| XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) Criteria (1)
Total Metals (mg/kg)

Arsenic <LOD 1.7 NA <LOD 3.5 NA <LOD 3.7 NA <LOD 3.9 NA 38
Cadmium <LOD 1.6 NA <LOD 5.7 NA <LOD 1.5 NA <LOD 2.3 NA 1,000
Chromium <LOD 8.7 NA <LOD 16.2 NA <LOD 11.2 NA <LOD 12.3 NA 4,000
Lead 24 12.3 64.46% 90 65.2 31.86% 65 40.9 45.51% 31 36.3 15.75% 1,000
Mercury <LOD <LOD NA <LOD 0.057 NA <LOD <LOD NA <LOD <LOD NA 20
Zinc 229 191 18.10% 566 390 36.82% 189 119 45.45% 226 188 17.83% 610,000

Notes:

(1) Kansas Depariment of Health and Environment Risk-Based Standards for Kansas (RSK) for Non-Residential Use - June 2007
(2)  Relative Percent Difference
Indicates that the RSK Non-Residential Criteria was exceeded

NA  Not Applicable
LOD Limit of Detection




TABLE 12

SUPPLEMENTAL EXTENT OF CONTAMINATION INVESTIGATION
LABORATORY AND XRF CORRELATION OF OUTPARCEL D SOILS
FORMER EAGLE PICHER SMELTER SITE

CEC PROJECT NO. 061-825

Sample ID/Depth:

D-T1-09 (2.0-2.5)

D-T1-10 (2.0-2.5)

D-T1-10 (2.5-3.0)

D-T1-10 (2.5-3.0) DUP

RSK Non-
Date Collected: 8/20/2009 8/20/2009 8/20/2009 8/20/2009 Residential
Data Type:| XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) Criteria (1)
Total Metals {mg/kg)
Arsenic <LOD 2.9 NA <LOD 2.6 NA <LOD 2.4 NA <LOD 2.5 NA 38
Cadmium <LOD 8.5 NA <LOD 14.8 NA <LOD 4.5 NA <LOD 4.5 NA 1,000
Chromium <LOD 23.1 NA <LOD 12.8 NA <LOD 133 NA <L.OD 9.9 NA 4,000
Lead 19 19.1 0.52% 22 22.4 1.80% 25 58.8 80.67% 25 16.3 42.13% 1,000
Mercury <LOD <LOD NA <LOD <LOD NA <LOD <LOD NA <LOD <LOD NA 20
Zinc 1,034 888 15.19% 1,131 1,100 2.78% 480 474 1.26% 480 470 2.11% 610,000
Sample ID/Depth: D-T1-15 (1.5-2.0) D-12-02 (2.5-3.0) D-T2-05 (0.5-1.0) D-T2-05 (0.5-1.0) DUP RSK Non-
Date Collected: 8/26/2009 8/20/2009 8/26/2009 8/26/2009 Residential
Data Type:| XRF DATA LAB DATA RPD (2} XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) Criteria {1}
Total Metals {ma/ka)
Arsenic <LOD 5.7 NA 58 6.6 159.76% <LOD 4.8 NA <LOD 4.2 NA 38
Cadmium <LOD 26.6 NA <LOD 14.3 NA <LOD 4.1 NA <LOD 4.2 NA 1,000
Chromium <LOD 22.7 NA <LOD 47.5 NA <LOD 15.9 NA <LOD 17.1 NA 4,000
Lead 719 670 7.06% 1,673 1,300 25.09% 327 534 48.08% 327 649 65.98% 1,000
Mercury <LOD 0.066 NA <LOD <LOD NA <LOD <LOD NA <LOD 0.084 NA 20
Zinc 5,374 5,020 6.81% 2,418 1,660 37.18% 245 435 55.88% 245 362 38.55% 610,000
Sample ID/Depth: D-T2-07 [0.5-1.0] RSK Non-
Date Collected: 8/26/2009 Residential
Data Type:| XRF DATA LAB DATA RPD (2) Criteria {1}
Total Metals [mg/kg)
Arsenic <LOD 2.8 NA 38
Cadmium <LOD 14.1 NA 1,000
Chromium <LOD 8.1 NA 4,000
Lead 217 166 26.63% 1,000
Mercury <LOD <LOD NA 20
Zinc 928 765 19.26% 610,000
Notes:

(1)  Kansas Department of Health and Environment Risk-Based Standards for Kansas (RSK) for Non-Residential Use - June 2007
(2) Relative Percent Difference

Indicates that the RSK Non-Residential Criteria was exceeded

NA  Not Applicable
LOD Limit of Detection



TABLE 13
SUPPLEMENTAL EXTENT OF CONTAMINATION INVESTIGATION
LABORATORY AND XRF CORRELATION OF OUTPARCEL E SOILS
FORMER EAGLE PICHER SMELTER SITE

CEC PROJECT NO. 061-825

Sample {D/Depth:

E-T1-03 (2.5-3.0)

E-T1-06 (2.0-2.5)

E-T1-06 (2.0-2.5) DUP

E-T1-08 (3.0-3.5)

E-T1-11 (1.5-2.0)

RSK Non-
Date Collected: 8/21/2009 8/21/2009 8/21/2009 8/21/2009 8/21/2009 Resi it
Data Type:| XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2} XRF DATA | LAB DATA RPD {2} Criteria (1)
Total Metals (mg/kg)
Arsenic <LOD 18.7 NA 19 6 104.00% 19 57 107.69% 98 8.7 166 76% <LOD 5.7 NA 38
Cadmium <LOD <LOD NA <LOD 2.7 NA <LOD 2.8 NA <LOD 6 NA <LOD 27.3 NA 1,000
Chromium <LOD 71.5 NA <LOD 39.6 NA <LOD 19.9 NA <LOD 25.5 NA <LOD 8.1 NA 4,000
Lead 1,812 2,360 26.27% 160 116 31.88% 160 170 6.06% 2923 4,870 49.97% 8,829 20,000 77.50% 1,000
Mercury <LCD 0.042 NA <LOD <LOD NA <LOD <LOD NA <LOD 0.57 NA <LOD 0.45 NA 20
Zinc 375 234 46.31% 394 482 20.08% 394 519 27.38% 2,171 1,130 63.07% 5,689 8,110 35.08% 610,000
Sampie ID/Depith: E-T1-14 [0.5-1.0} E-T1-1410.5-1.0) DUP E-T1-17 {0.5-1.0} E-T1-211.0-1.5) E-T1-25 [2.0-2.5) RSK Non-
Date Collected: 8/24/2009 — 8/24/2009 8/29/2009 8/22/2009 8/22/2009 Resi i
Data Type:| XRF DATA | LAB DATA RPD [2) XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA | LABDATA RPD (2) Criteria {11
Total Metals (mg/kal
Arsentc 45 8 139.62% 45 8.5 136.45% <L.OD 2.7 NA <LOD 3.4 NA <LOD 5.6 NA o 3_6 e
Cadmium <LOD 18.7 NA <LOD 17.4 NA <LOD 1.3 NA <LOD 1.8 NA <LOD <LOD NA 1,000
Chromium <LOD 24.7 NA <LOD 18.2 NA <LOD 8.5 NA <LOD 13.1 NA <L.OD 44.7 NA 4,000
Lead 1,267 1,680 28.03% 1,267 1570 21.36% 32 29.3 8.81% 39 24 47.62% 14 15.2 8.22% 1,000
Mercury <LOD 0.19 NA_ <LOD 0.21 NA <LOD <l.OD NA <LOD <LOD NA <LOD <LOD NA 20
Zinc 1,741 2,680 42.48% 1,741 3,100 56.15% 111 117 5.26% 208 140 39.08% 131 105 22.03% 610,000
Sample 1D/Depth: E-T1-31 [2.5-3.0] E-T1-36 {2. E-T2-02 [0.5-1.0] RSK Non-
Date Collected: 8/22/2009 8/24/2 8/22/2009 Resi i
Data Type:| XRF DATA | LAB DATA RPD (2) XRF DATA | LABD. RPD (2) XRF DATA | LAB DATA RPD (2) Criteria {11
otal Metals {my/kgl
Arsenic <LOD 7.5 A <L.OD 3.5 NA <LOD 4.1 NA 38
Cadmium <LOD 1.8 A <LOD 0.73 NA <LOD 29 NA 1,000
Chromium <LOD 20.4 A <LOD 10.7 NA <LOD 13.1 NA 4,000
Lead 46 21.6 72.19% <LOD 8.5 NA 665 267 85.41% 1,000
Mercury <L.OD <LOD NA <LOD <LOD NA <LOD <LOD NA 20
Zinc 226 275 19.56% 113 108 4.52% 165 222 29.46% 610,000
Notes:

(1 Kansas Department of Health and Environment Risk-Based Standards for Kansas (RSK) for Non-Residential Use - June 2007
(2) Relative Percent Difference
Indicates that the RSK Non-Residential Criteria was exceeded

NA  Not Applicable
LOD  Limit of Detection



TABLE 14
SUPPLEMENTAL EXTENT OF CONTAMINATION INVESTIGATION
QA/QC ANALYTICAL RESULTS
FORMER EAGLEPICHER SMELTER
CEC PROJECT NO. 061-825.0006

AT1-02 10-15]
Date Coliec! 8/19/2009
ORIGINAL DUPLICATE RELATIVE % RECOVERY
SampleType: | ¢ oncENTRATION | coNcENTRATION| CONCENTRATION | CONCENTRATION | MSRESULT | MSURESULT | MS % RECOVERY |MSD % RECOVERY LMITS
QIFFERENCE
36 3.4 [} 457 374 38 7 7 /5-125
1.4 13 7 48.7 36. 36.6 i 2 75-1.
14.2 13 9 48.7 54§ 54.8 8 75-125
243 218 11 487 53.1 54.1 125
<0.057 <0.043 NA 0.56 0.4¢ 0.5 84 75125
582 515 12 43.7 5&’3 504 23 - 75ﬁ§
3 B-1106 [0.51.0]
ate cted: B8/26/2009
UPLICATE RELATIVE
MSD N % RECOVERY
SampleType: TION | CONCENTRATION | o " CONCENTRATION | cONCENTRATION | MSRESULT | MSDRESULT | MS % RECOVERY |MSD % RECOVERY LIMITS
olal Hetals
Arsenic 1.7 1 ] £0.9 45.. a7 86 75-125
Cadmium 3.4 3. E] 50.9 47. 494 B7 75-125
Chromium 6.8 6. [ £0.9 551 58. 97 1 125
Lead 176 22 28 50.9 T &1. 62.¢ 88 126
Mercusy <0.047 <0.05 NA 0.49 4 0.4 0.4 25 95 -125
Zinc 525 478 9 509 1. &6 555 i -125
C-T1-10 2.0-25)
ﬂﬁ%ﬁ
DUPLICATE RELATIVE
M % RECOVERY
SampleType: CONCENTRATION | CONCENTRATION MS RESULT MSD RESULT MS % RECOVERY |MSD % RECOVERY LIMITS.
DIFFERENCE
[Total Wetars Im
Arsenic .7 4.1 14 60.1 549 54 83 83 75-125
Cadmium 8 .54 NA 60.¢ 51.! 50.. 84 85 75-125
HOIHUM. 127 0.1 23 6_0 5 67.9 €8. 91 93 75-126 -
Lead 121 1.7 3 B0.¢ 80.! 59. EQ\. 79 75-125
Mercus <0.058 <0.051 NA 0.5 0.52 0.5 89 89 76-128
Zinc 11 40 40 60, Zﬁ 252 42 B L 75125
D-T1-10 j2.5-3.0)
2072009
UPLICATE | RELATIVE
| MS MsD o % RECOVERY
SampieType: SNCENTRATION % CONCENTRATION | CONCENTRATION MS RESULT MSD RESULT MS % RECOVERY |MSD % RECOVERY UMITS
oierERENCE
SN
eI 2. 4 3_9'_7 81 1 76-125
Cadmium 4. e 0 43.4 43.4 85 34 75-125
Chromium 1a: 29 9.6 540 122 0 T,
Lead 58. 16. 113 1 x 825 52.7 51 13 1
Mercuy <0.048 <0.048 e N_é_ | | .4 0.42 0.44 87 93 75-125
Zinc 47h 410 [ 5 I . 531 489 125 32 75125
- 5 Ar Ty
Date Collected: 812672009
ORIGINAL DUPLICATE ™ % RECOVERY
SamPIETYPE: | 0O NCENTRATION concsmmmouL (e Enence | CONCENTRATION | CONCENTRaTioN | MS RESULT | MSDRESULT | MS % RECOVERY MU % RECOVERY LIMITS
Total Matals imig
i 48 42 13 54. 54. 54.4 54.3 91 il 75-125
4.1 4.2 & 5 54. 817 533 105 il 15125
15.9 17.1 7 54. 84. 708 722 . 100 104 75-125
534 849 19 54. 54.; 562 559 15 7 -1§
(0.943 0.094 NA 0.4 0.4 0.48 0.61 101 75-125
435 362 18 54. 54.. 1,920 456 2,778 75-125
E-T1-06 [2.0-2.51
872172009
ORIGINA
s MSD | B % RECOVERY
CONCENTRATION - | CONCENTRATION | CONCENTRaTION | MSRESULT | MSDRESULT | MS % RECOVERY |MSD % RECOVERY LMITS
12, NA 183 NA 100 A- 125
12.; NA 14.3 NA 95 A -125
98, NA 133 NA i 96 A -125
1 8. NA 207 Nx 93 A -I1 25
3 052 0.52 0.47 0.47 90 80 -125
r 98.3 NA g NA 149 NA 124
Samjle ID/Dgith: €T1-14 [05-10]
Date Collected: | P4
ORIGINAL DUPLICATE RELATIVE
us MSD % RECQVERY
SampleType: % MSRESULT | MSDRESULT |MS % RECOVERY [MSD % RECOVERY
CONCENTRATION | CONCENTRATION| ™ | cONGENTRATION | CONCENTRATION LiMITS
Total Metals (gl m—
Arsen ¢ 8 8.5 ] 4.3 >4 55. 90 87 75-125
Cadmium 18.7 17.4 7 4.3 4. 59, 94 84 75-125
Chromium 24.7 18.2 30 4.3 73. 118 90 78-125
Lead 1,680 1,570 7 4.3 1,681 647 |E 45125
Mercu: 0.18 0.21 10 53 . 4 0.6 93 T 92 75-125
Zing 2,@ 3,100 15 4.3 . 3,340 247 I 1,203 75-125
ar BlCepin: T6-157 [0
Date Coilected: 813712009
WGINAL DUPLICATE | RELATIVE =
| us MsD % RECOVERY
SampleType: CONCENTI TION. % CONCENTRATION | CONCENTRATION S RESULT MSD RESULT MS % RECOVERY ISP % RECOVERY LIMITS
DIFFERENCE
Arsenic 76.9 1 1 7. 113 11 77 75-
Cadrnium 279 1 [} 7. 726 69 a2 75-
Chromium 454 [ | 2 7. 954 1" 184 I
Lead 9,430 | | 7 7. 9,360 3,1 -845 7
Mgrcu: 48 | | 25 .53 48 5. 138 75-
inc: 4,950 ] 5 47.8 0}’0 4,950 -5 7!
Date Collected: BI28/2¢
ORIGINAL BUPLICATE | RELATIVE
i Ms MSD o % RECOVERY
SampleType:| o TION| CONCENTRATION d CONCENTRATION | CONCENTRATION | MSRESULT | MSORESULT | MS % RECOVERY |MSD % RECOVERY LmiTs
pIFFERENCE
otal IS
| Asenic 49.7 33 33 8.7 7. “si8 875 86 75 725
admi 306 150 132 .7 7. 2.6 115 -125
Chromium 333 285 23 .7 7. 4.5 73 125 ]
" iead 7,400 16.200 7 8.7 7. 17 500 SE] rwé
Mercuiy 890 2,480 84 D47 .4 828 -AER = -_1_
2inc 11,000 34,500 104 48.7 7. [] ‘0.5&0 3173 75 ‘gg

Notes:
MS  Matrix Spike
MSD Matrix Spike Duplicate
Ingicates that the % Recovery Limits were exceeded
NA  Not Applicatile



APPENDIX A

HISTORIC AERIAL PHOTOGRAPHS
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~APPENDIX B

EXTENT OF CONTAMINATION TABLES (2007)




TABLE 2

EXTENT OF CONTAMINATION

LABORATORY AND XRF CORRELATION OF QUTPARCEL A SOILS
FORMER EAGLE PICHER SMELTER SITE

CEC PROJECT NO. 061-825

Sample ID/Depth: A25-04 A25-04 DUP A29-04 A32-05 A33-08 RSK Non-
Date Collected: 11/29/2007 11/29/2007 11/29/2007 11/28/2007 11/30/2007 Residentlal
Data Type:| XRF DATA L.I_l_q DATA RPD (2) XRF DATA LAB DATA RPD (2) XAF DATA LAB DATA RPD @ XRAF DATA LAB DATA RPD (2) XAF DATA LAB DATA APD (2) Criteria (1) |
Total Metals (mg/kg)
Arsanic <LOD 0.81 NA <LOD 3.2 NA <LOD 5 NA <LOD 5.6 NA <LOD 5.9 NA as
Cadmlum <LCD 9.7 NA <LOD 40 NA <LOD 16.8 NA <LOD 32.4 NA <LOD 14.5 NA 1,000
lL.ead 411 0968.6 122.6 411 384 6.8 2,056 1,880 8.4 1,966 2,110 7 493 535 B.3 1,000
Mercury <LOD 0.33 NA <LOD 0.53 NA <LOD 0.53 NA <LOD 0.72 NA <LOD 0.095 NA 20
Zinc 1,188 1,140 4.1 1,18_8 4.&0 114.2 1,102 1,010 8.7 1,489 1,610 7.8 552 524 5.2 610,000
Sample [D/Dapth: A35-01 A39-09 A39-09 DUP Ad-04 Ad2-10 RSK Non-
Dats Collected: 11/29/2007 11/30/2007 11/29/2007 11/29/2007 11/30/2007 Residential
Data Type:| XRF DATA LAB DATA RPD (2) XAF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD {2) XAF DATA LAB DATA RPD (2) Criteria (1)
Total Metals {mafkg)
Arsenic 419 3.9 170.6 29 1.8 178 29 <2.3 NA <LOD 4.2 NA 75 5.5 172.7 38
Cadmium <LOD 37.7 A <LOD 4.5 NA <LOD 7.6 NA <LOD 1.6 NA <LOD 18.8 NA 1,000
Lead 1,086 1,390 245 236 103 78.8 236 144 48.6 42 40.1 6.7 762 826 7.9 1,000
Mercury <LOD 0.55 A <LOD 0.48 NA <LOD 0.4 NA <LOD <0.048 NA <LOD 0.14 NA 20
Zinc 2,152 2,010 6.8 1,744 571 101.4 1,744 919 62 121 138 13 1,229 1,050 15.7 610,000

{1) Kansas Depariment of Health and Environment Risk-Based Standards for Kansas (RSK) for Nen-Residential Use - June 2007

(2) Relative Percent Difference

Indicates that the Site Cleanup Criterla was exceeded

NA  Not Applicable
LOD Limit of Detection



TABLE 3
EXTENT OF CONTAMINATION
LABORATORY AND XRF CORRELATION OF QUTPARCEL B SOILS
FORMER EAGLE PICHER SMELTER SITE

CEC PROJECT NO. 061-825

Sample ID/Depth: B3-03 B5-02 RSK Non-
Date Collected: 11/7/2007 11/7/2007 Residential
Data Type:| XAF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) Criteria (1)
Total Metals {mg/ky)
Arsenic <LOD 506.0 NA <.QD 5.8 NA 38
Cadmium <LOD 178.0 NA <L.OD 3.9 NA 1,000
|ead 3,316 25,600.0 1541 79 89.2 12.1 1,000
Mercury <LOD 21.700 NA <.OD <0.038 NA 20
Zinc 7,817 30,100.0 117.5 640 482.0 28.2 610,000

{1) Kansas Depariment of Health and Environment Risk-Based Standards for Kansas (RSK) for Non-Residential Use - June 2007
(2) Relative Percent Difference

indicates that the Site Cleanup Criteria was exceeded

NA Not Applicabie
LOD Limit of Detection




TABLE 4
EXTENT OF CONTAMINATION
LABORATORY AND XRF CORRELATION OF OUTPARCEL C SOILS
FORMER EAGLE PICHER SMELTER SITE
CEC PROJECT NO. 061-825

Sample ID/Depth: Ci-01 C3-09 c4-01 C4-01 DUP RSK Non-
Date Collected: 11/6/2007 11/27/2007 11/27/2007 11/6/2007 Residential
Data Type:| XRF DATA | LAE DATA RPD (2) XRFDATA | LABDATA | RPD(2) | XRFDATA | LAB DATA | RPD(2) | XRF DATA | LABDATA | RAPD (2) | Criteria(1)
Total Metals (ma/kg)
Arsenic <LOD 3.6 NA <LOD 13.0 NA <OD 9.0 NA <LOD 7.6 NA 3B
Cadmium <LOD 6.6 NA 75 129.0 57.2 75 96.6 24.8 75 63.8 10.7 1,000
Lead 73 80.1 8.8 2310 3,140.0 30.5 1,674 2,010.0 18.2 1,674 1,740.0 3.8 1,000
Mercury <LOD <0.049 NA <LOD 0.450 NA <L.OD 0.430 i NA <LOD 0.560 NA 20
Zinc 581 764.0 20.8 11,532 11,600.0 0.6 8,075 8,010.0 0.8 8,075 8,320.0 3.0 610,000
Sample ID/Depih: C5-01 C7-04 C8-04 €10-03 RSK Non-
Date Collected: 11/27/2007 11/27/2007 11/27/2007 11/27/2007 Residential
Data Type:| XAF DATA | LAB DATA RPD (2) XAF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA APD (2) Criteria (1)
Tofal Metals (ma/kg)
Arsenic 76 8.4 160.2 <LOD 74 NA <LOD 3.0 NA 86 44 180.6 38
Cadmium 65 52.1 21.8 <LOD 35.2 NA <LOD 13.4 NA 61 63.9 4.5 1,000
Lead 3,346 3,630.0 8.1 1,549 1,340.0 14.4 172 221.0 24,9 1,502 1,080.0 32.7 1,000
Mercury <LOD 0.360 NA <LOD 0,630 NA <LOD 0.210 NA <L.OD 0.260 NA 20
Zinc 2,752 2,690.0 2.3 3,569 4,170.0 15.5 1,046 1,450.0 32.4 B,782 9,190.0 45 510,000

{1)  Kansas Department of Health and Environmeni Risk-Based Standards for Kansas (RSK) for Non-Residential Use - June 2007
(2)  Relative Percent Difference
Indicates that the Site Cleanup Criteria was exceeded
NA  Not Applicable
LOD Limit of Detection



TABLE 5

EXTENT OF CONTAMINATION

LABORATORY AND XRF CORRELATION OF OUTPARCEL D SOILS
FORMER EAGLE PICHER SMELTER SITE

CEC PROJECT NO. 061-825

(1) Kansas Depariment of Health and Environment Risk-Based Standards for Kansas (RSK) for Non-Residential Use - June 2007
(2) Relatlve Parcant Difference
Indicates that the Slie Cleanup Criteria was sxceeded

NA Not Applicable
LOD Limit of Detection

Sampla ID/Depth: D2-03 D4-02 DE-10 D7-02 D9-03 RSK Non-
Date Colfected: 11/6/2007 . 11/27/2007 11/27/2007 11/6/2007 11/27/2007 Residential
Data Type:] XRAFDATA | LABDATA RPD (2) XRF DATA | LAB DATA APD (2) ARF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2} XAFDATA | LABDATA RPD (2) Criteria (1)
Total Metals (ma/ky)
Arsenlc <LOD <1.9 NA <00 5.9 NA <LOD 54 NA <LOD 4.4 NA <LOD 8.3 NA 38
Cadmium =LOD <0.94 NA <=LOD 20.3 NA <LOD 312 NA <LOD 3.9 NA <LOD 7.3 NA 1,000
Lead 1,078.2 180.0 140.1 304.4 438.0 36.0 1,788.1 1,650.0 8.0 530.1 447.0 17.0 509.2 1,010.0 65.9 1,000
Mercury <LOD <0.047 NA <LOD <0.054 NA <LOD 0.1 NA <LOD <0.046 NA <LOD =0.048 NA 20
Zinc 1,010.5 206.0 132.3 1,272.1 1,480.0 15.8 6,509.2 6,190.0 5.0 405.8 312.0 26.1 426.0 584.0 32.9 610,000
Sample ID/Depth: D10-03 D10-03 DUP D17-04 D18-02 D18-01 RSK Non-
Date Collected: 11/27/2007 11/27/2007 11/27/2007 11/8/2007 11/8/2007 Residential
Data Type:| XAF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XAF DATA | LAB DATA RPD (2} XRF DATA | LABDATA RPD (2) XAF DATA | LABDATA RPD (2) Criteria (1)
Total Metals (mgfkg)
Arsenic < 0D 7.5 NA <LOD 7.2 NA <LOD 8.6 NA 1,100 21.2 192.4 516 129.0 120.0 38
Cadmium <LOD 6.4 NA <LOD 71 NA <LOD 273 NA <LOD 411 NA <LOD 448 NA 1,000
Lead 2072.8 20100 3.1 2,072.8 2,060.0 0.6 406.4 465.0 13.5 20,583 17,500.0 16.2 4,669 4,450.0 4.8 1,000
Marcury <LOD 0.1 NA <LOD <0.048 NA <LCD <0.041 NA <LOD 0.870 NA <LOD 0.110 NA 20
Zina 1,536.3 1,400.0 9.3 1,536.3 1,540.0 0.2 2,668.2 3,730.0 33.2 73,194 18,800.0 118.3 14,675 11,000.0 28.6 610,000
Sample ID/Depth: D19-01 DUP D20-05 D23-06 D24-02 025-02 RSK Non-
Date Collected: 11/9/2007 11/9/2007 11/8/2007 11/14/2007 11/8/2007 Residential
Data Type:| XRF DATA | LABDATA RPD(2) | XRFDATA | LABDATA RPD (2) XRAF DATA | LAB DATA RPD {2) XRF DATA | LABDATA RPD (2] XRF DATA | LABDATA RPD (2) Criteria {1)
Total Metals (mgfkg)
Arsenic 516 105.0 132.4 <LOD 20.6 NA 55 12.9 124.1 <LOD 10.2 NA <LOD 1.7 NA 38
Cadmium <LoD 46.1 NA <LOD 20.6 NA <LOD 106.0 NA 69 777 11.8 <LOD 68.3 NA 1,000
Lead 4,669 4,390.0 6.2 8,448 10,000.0 16.8 534 1,600.0 89.8 989 1,340.0 30.2 1,184 1,850.0 43.9 1,000
Mercury =LOD 0.150 NA <LOD 0.220 NA <LOD 0.130 NA =LOD 0.380 NA <LOD 0.620 NA 20
Zinc 14,675 12,200.0 18.4 18,881 14,900.0 4.7 4,260 17,900.0 123.1 6,002 8,830.0 381 3,712 11,800.0 104.3 610,000
Sample ID/Depth: D27-03 RARS-12 RSK Non-
Date Coll d. 11/8/2007 12/5/2007 Residential
Data Type:| XAF DATA | LAB DATA RPD (2) XRF DATA LAB DATA APD (2) Criteria (1)
Total Metals (mg/kg)
Arsenlc <LOD 10.6 A 232 20.4 165.0 ag
Cadmium =LOD 71.1 NA <LOD 225 NA 1,000
Lead 1,916 2,170.0 124 6,521 5,920.0 9.7 1,000
Marcury <LOD 0.880 NA <LOD 0.150 NA 20
Zing 5,050 6,820.0 20.8 9,202 13,700.0 39.3 610,000



EXTENT OF CONTAMINATION

TABLE 6

LABORATORY AND XRF CORRELATION OF OUTPARCEL E SOILS
FORMER EAGLE PICHER SMELTER SITE

CEC PROJECT NO. 061-825

(1)  Kansas Department of Health and Environment Risk-Based Standards for Kansas (RSK) for Non-Residential Use - Juns 2007
(2)  Relative Percent Difference

Indicates that the Site Cleanup Criteria was exceeded

NA  Not Applicable
LOD  Limit of Detection

Sample ID/Depth: E3-01 'E3-02 E7-10 E10-03 E11-08 RSK Non-
Daie Collected: 11/15/2007 11/15/2007 11/15/2007 11/15/2007 11/16/2007 Residential
Data Type:| XRF DATA [ LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XAF DATA [ LAB DATA RPD (2) XAF DATA | LAB DATA RPD (2) XAF DATA | LAB DATA RPD (2) Criteria (1)
Total Metals {mg/kg)
Arsenic <L.OD 50 NA <LOD 5.6 A 128 6.8 179.9 <L OD 32.0 NA <LOD 5.9 A 38
Cadmium <LOD 5.2 NA <LOD 158 A <LOD 203 NA 51 39.0 27.5 <LOD 12.0 A 1,000
Lead 448 305.0 38.3 680 792.0 153 1,532 1,480.0 28 1,456 2,270.0 43.7 1,960 1,390.0 34.0 1,000
Mercury <LOD <0.043 NA <LOD 0.070 NA <LOD 0.971 NA <LOD 0.220 NA <LOD 0.120 A 20
Zinc 979 716.0 31.0 1,909 1,600.0 17.6 1,358 1,480.0 7.3 2762 2,650.0 4.1 1,963 1,150.0 52.3 510,000
Sample ID/Depth: E13-02 E13-06 E13-05 DUP E14-10 E17.01 HEK fon-
Date Colfected: 11/15/2007 11/15/2007 11/15/2007 11116/2007 11/115/2007 Residential
DL" Tyvpe:] XRF DATA LAB DATA RPD (2) XAF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) XRF DATA LAB DATA RPD (2) XRF DATA | LAB DATA RAPD (2) Criteria (1)
Total Metals (mg/k
Arsenic 162 22.7 150.8 <LOD 5.1 NA <LOD 57 NA <LOD 3.8 NA <LOD 3.9 NA 1]
Cadmium <LOD 38.0 NA =LOD 114 NA =L.CD 11.3 NA <LOD 8.0 NA <LOD 12.3 A 1,000
Lead 5,022 6,160.0 20.3 1,127 1,310.0 15.0 1127 1,640.0 37.0 477 539.0 12.2 2,024 1.480.0 31.1 1,000
Mercury <L0D 0.320 NA <LOD 0.064 NA <LOD 0.250 A <LOD 0.063 NA <LCD 0.290 NA 20
_Zing 2,765 2,360.0 15.8 1,018 1,120.0 9.7 1,016 1,200.0 .6 561 491.0 13.3 2,493 2,890.0 14.7 610,000
Sampie ID/Depth: E17-01 DUP E18-03 E19-04 RSK Non-
Date Collacted: 11/15/2007 11/27/2007 11/16/2007 Residential
Data Type:| XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) XRF DATA | LAB DATA RPD (2) Criteria (1)
Total Matals (mg/kg)
Arsenic <LOD 4.1 NA <LOD ¥ NA <LOD 8.5 A 38
Cadmium <LOD 11.8 NA <LOD 374 NA <LOD 18.2 A 1,000
Lead 2,024 1,630.0 21.6 502 1,200.0 82.0 726 666.0 A 1,000
Mercury =LOD 0.250 NA <LOD 0.210 NA <LOD 0.350 A 20
Zinc 2,493 2,100.0 7.1 4,335 12,000.0 03.8 1,277 1,720.0 20.6 610,000



TABLE7

EXTENT OF CONTAMINATION
OUTPARCEL SUBSURFACE DATA
FORMER EAGLEPICHER SMELTER SITE

CEC PROJECT NO. 061-825

Semple 1D/Depth: A18-10 B2-04 Ba-04 OPB TP-01 | OPB TP-02 | OPB TP-03 | OPB TP-U4 | OPBTP-05 | OPBTP-06 | OPBTP-07 | OPBTP-08 | OPBTP-09 | OPBTP-10 | RSKNan:
Depth 0] [0.5) [{H) o (0.5') (i) ) (0.5) {1 {1 i [€5]) (1) (5] 1) () [£5] [i] a9 Residential
Total Metals {(mglkg) Criteria (1)
Arsenic <LOD <LGD <LOD 1,580 627 485 2071 | 183 <LOD NA NA A NA NA NA NA A A NA 38
Cadmium 198 <LCD <LOD <LO0 <LOD <LoD 94 <L0D <LOD NA NA A NA NA NA NA A NA NA 1,000
Lead 11,701 44 98 15,877 9,725 10,962 44,685 7,404 1,220 332 191 124 118 361 387 29,300 42,000 51.7 570 1,000
Mercuy <LOD <(CD <LOD <LOD <LOD <LOD <LOD <LOD <LOD NA NA A NA NA NA NA A NA NA 20
Zing 19,269 580 21 7,485 E,572 8,637 33,338 4,061 1,316 NA NA A NA NA NA NA NA NA NA 510,600
Semplo 1D/Depih: D-03 Dig-02 BPD TP-01 OPD TP-02 GPD TP-03 OPD TP-04 OPD TP-05_|_OPD TP-05 OPD TP-07 ABK Non-
Dapth (09 0.5 () 0] 0.5] 8] [0} 2357 [H] €] {1 @) [H] [£3) [i¥] [} [iR) [E]] Identl
Total Metals (mgikg) Critaria (1)
Arsenic 279 <LOD <LOD 1,100 1,388 LoD NA NA A A NA A NA NA A NA NA NA 38
Cadmium 234 <LOD <LOD <L.OD <LOD <LOD NA NA A NA NA A NA NA A NA NA NA 1,000
Lead 11,694 143 75 20,663 29,564 1,115 588 1,780 1,440 50 305 0.6 457 783 8,670 154 146 111 1,000
Mercury <LOD 2] <LOD <LOD 1,348 <100 NA NA A A HA NA WA NA NA PA NA NA 20
Zinc 76,857 1,776 1,847 75,194 25 628 750 NA A iA NA NA A NA NA NA NA NA NA 610,000
Sample ID/Depth: OPD TP-08 OPD TP-08 OPD TP-10 OPD TP-11 ] OPDTP-12 | OPDTP-13 OPD TP-14 OPD TP-16 | _OPDTP-16 OFD TP-17 OPD TP-18 OPDTP-19 RSK Non-
th [i5] 3.5 () [ED] a7 25) (1Y {1 (1 [{5] {3) 1 (1 (i} (3 1) (3 [iF] (3) ident
Total Metals (mgikg) Criteria (1)
Arsenic NA, NA NA A A A NA A NA NA NA NA NA A NA NA, NA NA, A 38
Cadmium A NA NA A A A NA A NA NA NA NA A A NA NA NA NA A 3,000
Lead 49.9 251 926 19.5 4.9 217 2,200 84 8 30.1 18.4 356 28 B3.7 278 164 64.4 222 2] 1,000
Mercury A NA NA A A A NA A A NA HA NA A A NA NA NA A A 20
Zinc A NA NA A A A NA NA NA NA HA NA A A NA NA NA A A 510,000
Sample 1D/Depth: OPD TP-20 OPD TP-21 OPD TP-22 E1-16 ET4-01 E14-06 E15-14 ASK Non-
Depth 19 [E7) [i] @) ) [E3] @y (0.8 (1) {0 (0.51 (1} (0} (0.5 (1) {0) (0.57 (1) Residential
|Tatal Metals (mgikg) Criteria (1
Arsenc NA A NA NA NA NA <LOD 218 <LOD 514 <LOD <LoD 1,101 <LGD <LOD <LOD <LOD <op |l 38
Cadmium NA NA NA NA NA NA <[OB <LOD <LOD 158 <LOD 80 <LOD <LCD <LOD <LOD <LOD <L0D 1,000
Lead 16.5 15.5 29.1 23 271 154 20,811 5,188 4,701 19,279 1 573 12,1561 1,421 339 11,332 122 98 1,000
Mercury NA NA NA NA NA NA <LOD <LoD <LCD <LOD, <LOD <LOD <LOD <LGD 80 <LOD <LOD <LOD 20
Zinc NA NA NA NA NA NA 3,281 1,852 813 16,186 1,347 2,330 1,898 818 343 2243 846 1337 610,000
Notes:

(1) Kansas Depariment of Health and Envircnment Risk-Based Standards for Kansas (RSK) lor Non-Resldential Uss - June 2007

Indicates thal the Slte Cleanup Criteria was exceeded

LOD Limil of Detection
NA  Not Analyzed

Samples Dasignated OPB or OPD analyzed by IGP, others analyzed by XRAF.




TABLE 8

EXTENT OF CONTAMINATION
SEDIMENT LABORATORY DATA
FORMER EAGLEPICHER SMELTER SITE
CEC PROJECT NO. 061-825

(1

Indlcates Upstream (Background) location
Threshold Effect Cancentration exceeded

Threshold Effact Concentration (mg/kq) - "Development and Evaluation of Concensus-Based Sediment Qualily Guidelines for Freshwater Ecosysterns” (January 13, 2000)

Sample ID/Depth:]___SED- SED-2 SED-3 SED-4 “SED-5 SED-6 SED-7 SED-8 SED-8 SED-10 SED-11 SED-12 SED-13 SED-13 SED-15 TEC (1)
Dale Collected:| _1/20/2008_| _1/78/2008 | 1/20/2008_| _1/20/2008 | /2872008 | 1/20/2008 | _1/29/2008 | 11262008 172972008 172812008 1/28/2008 | _1/29/2008 | 1/20/200B | 1/20/2008 | _1/28/2008
Total Metals {ma/kg) e
Arsenic 74 a.1 3.8 6.0 2.2 14,1 19.4 12.1 213 4 7.7 3 48 5.7 65 9.79
Cadmium 27.5 74.7 22.1 219 46.4 a8 94.1 471 113 54 7.7 496 192 11.4 174 0.99
Chromium 25.1 33 49.4 275 414 73.5 24.2 483 58.4 82 ar3 5.3 6.3 6.6 7 33,40
Lead 1,290 2,070 414 67.5 2,620 804 3,800 2,050 4,420 11,800 5,200 1,760 1,800 1,310 12.900 35.8
Mercury 0.11 0.32 0.22 <0.048 0.21 0.13 1.8 0.32 0.84 0.18 1.3 1.8 22 15 31 0.18
Zinc 5,440 7,550 1,280 2,080 1,390 5,160 10,000 5,540 12,100 26,800 7,810 3,270 2,360 1,570 2,080 121
Sample ID/Depth:] _ SED-16 SED-17 SED-18 SED-19 SED-20 SED-21 SED-22 SED-23 SED-24 SED-25 SED-26 SED-27 SED-28 SED-29 SED-30 TEG (1)
Dale Gollecfod:| 1/20/2008 | _1/29/2008_| 1/20/2008 | 1/29/2008 | 1/28/2008 | 1/20/2008 | 1/26/2008 | 112872008 1/29/2008 1/25/2008 /2972008 | 1/28/2000 | 1/28/2008 | 1/29/2008 |  1/20/2008
Total Metals (mgfig)
Arsenic 15 14 6.4 25.5 771 303 11.5 8.9 ) 87 10.6 7.8 112 5 8.1 5.79
Cadmium 162 204 31.4 51.8 774 91,7 45.1 15 324 98.8 136 86.1 33.7 19.1 21 0.99
Chromium 11.8 404 62.4 365 36.4 51 33.1 52.8 27. 3 35.7 22.8 75.8 22.7 39.6 43.40
Load 1,060 1,610 1,850 12,100 19,400 8,980 1,480 205 97.8 352 587 508 351 123 104 35.8
Mercury 0.75 0.22 0.19 56 185 2.1 0.45 0.074 <0056 0.32 0.54 0.65 0.13 <0.067 <0.06 0.18
Zine 1,740 4,720 5,210 5,760 27,900 19,700 3,620 5,910 1,980 4,890 13,300 8,240 5,620 2,280 3,080 121
Sample ID/Depih: SED-31 SED-32 SED-33 SED-34 SED-35 SED-36 SED-37 SED-36 SED-39 SED-40 SEDW1. SED-42 | SED-43 SED44__ [~ SEDWG TEC ()
Date Collected: 1/29/2008_ | 1/26/2008 | 1/29/2008_|_1/28/2008_|_1/29/2008 | 1/28/2008 | _1/20/2008 | _1/29/2008 1/20/2008 1/20/2008 1/25/2008_| 1/20/2008_| /292008 | 1/20/2008 | 172312008
Total Melals {mg/kg) —
Arsenic 5.6 8.1 6.3 33 6.6 12.6 10.3 339 Z 56 5.1 <6.3 3 8.1 7.3 9.79
Cadmium 34.2 18.1 12.4 9 20.8 s 14.5 a9 11.3 59.1 27.2 46.2 156 65.5 12.9 0.99
Chromium 45.2 35.5 29.4 17 345 02 41.1 26.8 15.7 313 218 20.3 18.9 26.2 5.4 43.40
Lead 151 118 81.4 99.4 6 660 76.8 46.8 158 112 96.9 128 160 924 104 35.8
Mercury <0.056 <0,051 <0.054 <0059 <0.053 <0,041 <0.038 <0.049 <0.064 <0.053 <0.041 0.093 012 0.066 <0053 0.18
Zinc 3,720 2,280 1,860 1,060 3,210 5,800 1,700 7,000 1,070 18,300 5,370 5,910 13,100 12,500 1,380 121
pie 1D/Dapth; SED-46 “SED#47__| SED-a8 SED-49 | _ BED:6D SEDGT 5] SED-DUP1 | SED-DUP 2 TEC (1) Average
Date Collected: 1/25/2008 | 1/20/2008 | 1/20/2008 | 1/20/2008 | 1/20/2008 | 1/29/2008 | 1/26/2008 | 1/29/2008 Background
Total Metals (mag/kg) Cor ion
Arsenic 57 53 [ 74 76 63 57.2 58 9.79 64
Cadmium 32.4 12 30.9 141 221 70.7 93.6 45.3 0.98 4739
Chromium 23.8 25.8 24.9 34.8 34.5 217 44, 23.3 432.40 246
Lead 13 513 70.1 183 78.1 110 66,400 166 35.8 106.1
Mercury 0.057 <0.05 <0.044 0.77 <0.047 0.32 10.4 <0.055 018 0.2
Zing 3,380 838 3,430 26,200 1,980 12,200 32,400 7,060 121 6,736.5




TABLE 9

EXTENT OF CONTAMINATION
SURFACE WATER LABORATORY DATA
FORMER EAGLEPICHER SMELTER SITE

CEC PROJECT NO. 061-825

Sample ID:] _ SC-DOWNSTREAN Aquatic Life Water Quality Criterion (1) SCMIDS TREAN Aquatlc Life Water Quality Criterion (1) 1. Aguatic Life Water Quality Criterion (1] |
Date Colfected: 1/29/2008 Acuta Chronic 1/25/2008 Acute Chronic 1/29/2008 Acute Chronic
Total Metals ;ug{l)
Arsenic <10 340.0 150.0 <10 340.0 150.0 <10 340.0 150.0
Cadmium 49.3 4.1 0.4 72y 4.1 04 5.5 4.1 0.4
Chromium <5 NA 40.0 <5 NA 40.0 <5 NA 40.0
Lead <5 184.8 7.2 <5 184.8 72 =5 184.8 7.2
Mercury <0.2 1.40 0.77 <0.2 1.40 0.77 <0.2 1.40 0.77
Zing 3,690 206.4 208.4 1,160 206.4 206.4 914 206.4 206.4
Dissolved Metals (ug/l)
Arsenic <10 340.0 150.0 <10 340.0 150.0 <10 340.0 150.0
Cadmium 60.7 4.1 0.4 6.2 4.1 0.4 <5 4.1 0.4
Chromium <5 NA 40.0 <5 NA 40.0 <5 NA 40.0
Lead <5 184.8 7.2 <5 184.8 7.2 <b 184.8 7.2
Mercury <0.2 1.40 0.77 <0.2 140 0.77 <0.2 1.40 0.77
Zinc 3,840 206.4 206.4 1,030 2086.4 206.4 743 206.4 206.4

{1) Kansas Surface Water Quality - Hardness Dependent Aqualic Life Support Criteria - December 6, 2004
Indicates Upgradient (Background) Sampling Location

Indicates that the standard was exceeded

NA - Criterion not available




TABLE 10

EXTENT OF CONTAMINATION
QA/QC ANALYTICAL RESULTS
FORMER EAGLEPICHER SMELTER
CEC PROJECT NO. 061-825.0006

Sample (B/Depth:| A10-04
Date Colleciad:| 113172007
ORIGINAL RELATIVE
Ms MSD - { % RECOVERY
SampleType:| oo rnanion| LAB SPLIT mFFE::ENcs CONCENTRATION | coNcENTRATiON | MSPESULT | MSDRESULT | MS % REGOVERY |MSD % REGOVERY LINTS
Tota) Metals (mghighl
Arsenic [:] B4 3 454 48.2 4.6 414 -] 76 75-125
Cadmium 50 46.1 ] 454 46.2 70.3 709 L] 45 75—%25
Lead 153 164 7 454 462 152 148 -1 -10 T5-125
thercury 0 0.073 1 0.48 0.48 043 043 76 74 75125
Zinc 5,880 6,020 2 454 462 3,000 4130 4,143 3573 75-125
Sam] : A22-03
Date Collected: | 11/28/2007
ORIGINAL RELATIVE
s MsD % RECOVERY
SampleType:| oo aion| A8 SPLIT % GONCENTRATION | concenTRaTion | MSRESULT | MSDRESULT | NS % RECOVERY [MSD % RECOVERY e
DIFFERENCE
Total Metals (mg/ka)|
Arsenic 8 8.2 5 533 54.3 555 539 89 85 75-125
Cadmium 3 27 7 533 543 502 488 83 85 75-125
Lead 143 134 5 533 543 192 187 52 B1 75195
rCUry 0 <0.048 NA 047 0.48 0.53 0.54 102 101 75-126
Zing 589 559 5 53.3 54.3 &19 817 56 | 51 75125
Sample 1D/Depth;] A25 04
Date Collectzd: | 1172812007
ORIGINAL RELATIVE
: us % RECOVERY
SampleType:| v mion| LAB SPLIT DIFFE:EMCE CONCENTRATION | concENTRaTioN | MSRESULT | MSDRESULT | M5 % REGGVERY |MSD % RECOVERY LTS
(Total Motals (mplkg)]
Arsenic 1 32 118 382 36.7 50.5 44.8 137 119 75125
Cadmium 10 40 122 362 367 &7 658 158 153 75125
Lead 59 384 118 352 36.7 403 329 [Z7] 627 75125
Mercury [i] 0.53 47 0.39 0.36 0.67 0.62 88 80 75-126
Zine 1,140 4,350 17 362 6.7 2,670 3,240 4224 514 75125
Sample 10/Depih:| A35-09
Date Collegted: 11302007
ORIGINAL RELATIVE
. MSD | % RECOVERY
SampleType:| ooy | LAB SPLIT oiec E‘::ENI:E CONCENTRATION | coNcENTRATIoN | MSRESULT | MSDRESULT | MS % RECOVERY |MSD % RECOVERY| s
iTotal Metals imofka)|
ic 2 23 NA 473 4690 284 257 59 58 75-125
Cadmium 5 76 51 AT 48.9 23 2886 52 51 75125
Lead 103 144 33 47 46.9 132 132 61 62 75125
Mercury '] 04 18 0.44 0.41 086 085 B7 B9 75125
Zinc 571 819 a7 ETE 469 566 602 E] 54 75125
Sample 1D/Depth; c4-01
Date Collected: 11272007
ORIGINAL RELATIVE
. us MsSD % RECOVERY
SampleType: | o opeenraarion| LABSPLIT D\FFE:ENEE CONCENTAATION | concenTrarion | MSRESULT | MSDRESULT | MS % RECOVERY |MSD % RECOVERY LRt
ITotal Metals tmo/ka) |
Agsenic 9 78 17 52 51.1 614 601 101 75125
Cadmium §7 838 14 52 51.1 150 140 103 5
Lead 2010 1,740 14 52 511 2040 1,830 52 75125
Metcury 0 056 28 0.49 045 0.85 0.74 BY " | 75125
Zine: 8.010 8,320 4 52 511 8,490 7.740 817 75125
Samgie I Al D10-03
Date Collected:| 1127i2007
ORIGINAL RELATIVE
" us msD % RECOVERY
SampleType: CONCENTRATION LAB SPLIT DIFFE‘);ENCE CONCENTRATION | CONCENTRATION MS RESULT MSD RESULT | M5 % RECQVERY | MSD % RECOVERY LIMITS
otal Metals {(markg)|
Arsenic 8 72 4 51.1 50.7 486 464 76 77 75-125
Cadmium [ 71 70 511 50.7 469 469 78 BO 75-125
Lead 2.010 2,080 2 511 50.7 1,880 2,040 -247 76 i 75-125
Mercury, [1] <0.048 NA 048 0.47 0.48 0.5 a0 92 75-125
Zinc 1,400 1,540 0 511 50.7 1,350 1,360 65 73 75125
Sample 10/Depth:| D13-01
Date Collected: | 11/972007
ORIGINAL RELATIVE
. us MSD " %% RECOVERY
SampleType: CONCENTRATION LAB SPLIT DlFFEansENCE CONCENTRATION | CONCENTRATION MS RESULT MSD RESULT | MS % RECOVERY | MSD % RECOVERY LIMITS
Total Metals (makg)] —
Arsenic 129 105 21 518 528 153 158 a7 B 75335
Cadrmium 45 46.1 3 518 528 836 835 75 75125
Lead 4450 4,380 1 518 52.8 4,380 4630 -143 75-125
Wercury a 0.15 31 045 0.43, 0.56 0.52 59 75-125
Finc 11,000 12,200 10 518 528 11,100 5,090 52 75-325
Sample ID/Degth: E13-05
Date Collected: 152007
ORIGINAL RELATIVE
5 Ms % RECOVERY
SampicType:] oo arion| LAB SPLIT % CONCENTRATION | ConCENTRATION | MSRESULT | MSDRESULT | MS % RECOVERY |MSD % RECOVERY Pl
DIFFERENCE
‘otal Metals
Arsanic 5 57 i1 75-125
Cadmium 11 11.3 2 75-125
Lead 1,310 1,640 22 75125
Mercury o 0.25 18 043 0.43 047 049 87 101 75125
Zinc 1,120 1,200 T 75125
Sample ID/Depth;| E17-01
Date Collected: 11/15/2007
ORIGINAL RELATIVE
. NS SPIKE MSD | %RECOVERY
SampleType:| Loyt aion | A8 SPLIT DIFFE‘:ENCE coNcenTRATION | concEnTRaTion | M5 RESULT | MSDRESULT | MS% RECOVERY | MSD % RECOVERY| s
[Total Metala (m /i |
Arsenic 4 41 5 41 44.5 6.1 40.8 78 B3 75125
Cadmium 12 118 4 M 445 443 51 79 87 75125
Lead 1,480 1,680 10 a1 445 1.720 2,000 594 1176 75125
Mercury ] 025 15 0.45 05 261 078, 72 57 75-125
Zing 2,880 2,100 Al 445 3,080 8.440 474 1218 75125




TABLE 10
EXTENT OF CONTAMINATION
QA/QC ANALYTICAL RESULTS
FORMER EAGLEPICHER SMELTER
CEC PROJECT NO. 061-825.0006

Samp I/Deplly] TP-26 (0]
Date Collected: 1171472007
ORIGEIAL RELATIVE e MED % RECOVERY
SampleTypes| oo e o arion| LABSPLIT % concenmration | concetmarion | MSRESULT | MSDRESULT | MS % RECOVERY |MSD % RECOVERY s
DIFFERENCE
ool Metals Gm
Arsonic 7 a8 25 o) ET] ©a 556 13 107 75125
Cadmium 76 H0.2 & 9 3 127 140 103 EET] 75125
Lead 2,340 3,010 25 49 4 2,260 2.720 172 768 75126
Mercury 1 12 49 042 0.41 1.4 1.2 64 116 75125
Zine 18,500 78,000 2 o] 4 76.900 31,600 2,856 7,124 75125
Sampi ID/Depth; TE87 01
Date Collected; 126/2007
ORIGINAL HAELATWVE o
SampleTypes| o on| LABSPLIT % RN~ CDNCE“:H?I'I;ATION WSHESULT | MSORESULT | MS% RECOVERY |MSD % RECOVERY| ™ “f;?r‘f“'
DIFFERENCE
iTotal Matats (mg/kg)|
Arsenic ) 1 52 153 332 76 183 5 &5 75428
Cadmium 80 508 44 453 432 122 134 84 125 75-125
Lead 36300 34,260 5 453 12 47,400 2,000 2283 13,028 7s125 ]
Mercury £ 25 30 0.48 045 231 331 2303 178 5125
ZinG 11,200 7,810 34 453 432 10,700 12,100 961 2,074 75125
Sampic iD/Depth: TP-108 (51
Date Collected: 2572007
ORIGINAL RELATIVE
sampleType: | oo uoentaamion| LAB SPLUT % couceﬁn w— com:!u?r% ation | MSRESULT | MSDRESULT | MS% RECOVERY [MSD % RECOVERY e Bﬁuﬁv:nv
DIFFERENCE
Total Metais (ma/kg)
Arsanic. 50 564 13 50.8 508 104 842 108 68 75-125
Cadmium 246 290 16 508 508 ) 203 168 56 7525
Lead 10.200 12,000 i6 508 508 9.780 7,430 -789 5415 75-125
Mercury 18 508 13 0.58 061 3 188 5414 128 75125
Tine 31,600 16,800 &1 508 508 28,100 22,100 10984 18,764 75125
Sample iD/Depth: TP-135 (07
Date Colleoted: /3412008
ORIGINAL RELATIVE MS MSD %% RECOVERY
samplaType:| oo on| LAB SPLIT e | concentrarion | concenrarion MSRESULT | MSDRESULT | MS % RECOVERY |MSD % RECOVERY o
Total Metals (mafka)
Arsanic k- = 47 24 436 42 498 508 100 101 75-125
Cadmium 17 16.4 2 436 442 59 585 97 7 75-185
Tead % 2.5 136 [T il 75 57 50 75125
Wercury 0050 <0041 A 0.48 04 048 0.49 o7 o8 75-125
Zinc 925 201 3 436 .2 989 956 116 70 75125

MS  Marix Spike
MSD Matrix Spike Duplicats

Indicates that the% Recovery Limits were exceedad.
NA  NotApplicable
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KDHE BUILDING CLEANOUT ACCEPTANCE LETTER




T~ X
Mark Parkinson, Governor
K A N s A s ' Roderick L. Bremby, Secretary
DEPARTMENT OF HEALTH |
AND ENVIRONMENT www.kdheks.gov

‘Division of Environment

January 13, 2010

Mr. Martin Knuth, P.G., Vice President

Mr. Timothy Moberg, Assistant Project Manager
Civil & Environmental Consultants, Inc.

333 Baldwin Road

Pittsburgh, PA 15205

RE: Completion of Building Cleanout Report
Former Eagle Picher Smelter Site, Galena, Kansas, April 2009

Dear Sirs:

The Kansas Department of Health and Environment/Bureau of Environmental Remediation
(KDHE/BER) has reviewed the report titled Completion of Building Cleanout, Former Eagle
Picher Smelter, dated May 4, 2009, which was prepared and submitted by Civil And
Environmental Consultants, Inc. (CEC). The purpose of this letter is to formally convey our
acceptance of the report. No written response to this letter is necessary. Please call me at

785-296-1.67/'7"0r email: r;)ean@kdhe.state.ks.us if you have any questions.
+ rd

A
F Vs
A

Sinqcf'e)y,/ ;o

K - N a
S

DN 4 R 7
% . ) R
\ & L

)
_Rick L. Bean, L.G.
" Chief, Remedial Section

Bureau of Environmental Remediation
RLB:mlm

C: William West, Custodial Trustee
Deanna Ross - Maura O’Halloran > Eagle Picher Smelter, (C3-011-72090)
David Drake, USEPA Region 7
Jane Kloeckner, USEPA Region 7, Office of Regional Counsel
Maria I. Cintron-Silva USEPA Chief, Environmental & Natural Resources, Div.
M. Colette Gibbons, Esa., Schottenstein, Zox and Dunn Co. LPA
Stephen P. Samuels, Esq., Schottenstein, Zox and Dunn Co. LPA

JAN 19 2010

BUREAU OF ENVIRONMENTAL REMEDIATION
CURTIS STATE OFFICE BUILDING, 1000 SW JACKSON ST., STE. 410, TOPEKA, KS 66612-1367
: Voice 785-296-1673  Fax 785-296-7030
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EAGLE-PICHER INDUSTRIES INC. AND KDHE
CORRESPONDENCE LETTERS
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Layne Western

“a division of Layne Christensen Company
: 620 South 38th Street -
Kansas Clty; KS 66106
- €913) 321-5000.
Fax: (913) 3215012

o sdidid o 2oy
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(&ye)
Professional Services for Water Systams
John C. Von Holt IR P M
QOpearations Manager 7 et
LAYNE-WESTBRN Office: 913-321-5000
a divitton of Layne Christenser Company Fax: §13-321-5012
£20 South 38th Sreet Cell: 816-797-1446
P.0, Box 6128 Home: 816-246-8682

Kansag City, Kansas 66106 jvonholi@laynechylstensen.com

Y

Please cau mama it (913) 3215000 rfyou do’ nof: Foceive alr pages ofﬁus A

fax Thﬁnkyou()aé’/ /{{//

7 L WAL veor d00g 7 e



Agricultu ral Chemicals Division Eagle-Picher [ndustries, Inc. P.O. Box 83 Joptin, Missouri 64801
. 417-782-1922

November 18, 1980

Mr. Dwight W, Brinkley

Department of Health & Environment

0il Field & Environmental Geology Sectien
Forbes Field

Topeka, Kansas 66620
Dear Mr. Brinkiey:

This letter is to confirm our phone conversation of a few weeks ago with

_you, myself and P, Allen MacFarlene of the Kansas Geological Survey, about
the five water wells at the Galena plant site.

«"Well #1, located north of the zinc oxlde furnace building
- Well #2, located at our multi-products building, near our Mno calciner
< Well #3, located south of our pug building

Well #4, located at £ar east end of property

Well #5, located approximately 55' south of the south wall of the east sub-
station

Well #5, ie currently under a survey by the Division of Water Resources and
we plan to maintain the same status, Mr. MacFarlene. of Kansas Geological
Survey plans to study the groundwater aquifers in southeast Kansas and they

need access to well #4 for a perxioed of one to two years amd we are agree-
sble to this.

We plan to plug:water wells #1, #2 and #3. At your convenience you are
sending us the plugging details and procedures for these wells, We also need
the names and addresses of licensed 'water well contractors.

After we obtain a few blds, we can prepare a timetable for the plugging of the
three welle. We will also need to know if a department representative plans
to be present during the plugging,

Thank you for your continuing cooperation,

Sincerely,

' /CgélfL/L4?3/' 5@[
Michael L. Barry //

Divigion Engineer

¢c; Don Leggett

Iz oy /= il o it G
EL2LE SR FCHER
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WA I EH WELL HELUHL PO VeveL B AL beb-te 12
‘8h ansdle R A belele | B S T T

Fraction DL Sactionp Number Townghip Numbaer Range Number

Vi ,JlA)"/o Nhj‘ﬁ /3 ' 34, S 925_(@”

OCATION OF WATER WELL .

anhr:
< " a1 direglion from nearest lown or city? . Sireel address of well If located within city?
YN VI A 3 . i

WATER WELL OWNER: fagle« el LondusTrgs Weafl#2z

#, Si. Address, Box # o ?%o:{ Board of Agriculture, Division of Water Resource
¢, State, ZIP Code : oplin, WMr_ bGG8of Application Number: R4 _37[

DEPTH OF COMPLETED WELL. A/ 5.5, . 1. Bore Hole Diameter. . . &3 2. ..in. to. A/S. 5. .t and .evvrvnn.., e 1
i Water to be used as: 5 Public water supply 8 Air conditioning . 11 Injection well :

i Domastic 3 Feedlot 6 Oil field water supply 8 Dewarering 12 Other (Specify below)
2 Irrigation  (industrial 7 Lawn ang garden only 10 Observation wall L
II's sfatic waier level .,/0.0. ...... , #. below land surtace measured on . ...... F 7. .. .. month ......52. ... 0. day . 8/ -------- yea
np Test Data ) D Wellwatarwas, ..o .. .. ftafter ool e DOUrS PUMPING. <. oo vt -1
. Yield qgpm: __ Well water was -1, atter hours_pumping gpm
TYPE OF BLANK CASING USED! 5 Wrought iron 8 Concrete lile Casing Jolnts: Glued .. . . Clamped . .. .. ..

CDsteel 3 AMP (SR) & Asbestos-Cement 9 Other (specity below) Welded...5, . ... IR

2 PVC ’ 4 ABS 7 Fiberglass B O ‘- Threaded. . .5 oo ve e
ok casing aia &L Cinto 8B flaDia sy I DB A0 e s
sing height above land surace,......... Q. .’ ....... in, weight ......0 ..o, Ibs.ift, Wall thickness or g2uge Na - . 7 ......... PPN
PE OF SCREEN OR PERFORATION MATERIAL: 7 PVG 10 Asbestos-cement

1 Steel 3 Stainless steel 5 Fiberglass 8 AMP (SR) 11 Other (specity) . ... oo ivvnvn .

2 Brasgs 4 Galvanized steel 6 Concrele tile 8 ABS : 12 None used (open hole)

‘ean or Perforation Openings Are: + B Gauzed wrapped 8 Saw cut 11 None (open hole)
- 1 Continuous s]m . 4 Mill slot & Wire wrapped 9 Drilled holes

2 Louvered shutter 4 Key punched . 7 Torch cut 10 Other {specify} .. ............. e
‘een-Perforation Dla. ., ......... anto oL #H.Dla ............. Nto oo ft,Dia .......... sedinto oL "
‘een-Perorated Intervals: FrOM. .ot e L {+ TN fl., From.......covivninnan Roto.. ., covianiiiin o i

o 1 e fil. FrOM.......... e T 1 T '
aval Pack intervals: From........... e 1T T f, From............ ol oo o L.
< | From ft. to.* #t.. _From fi. to Lt
w. . JUT MATERIAL: Neat cement 2 Cement grout 3 Beglonite y A0ther L. I N e
suted Intérvals: From. ,//9 ..... fi. 1o SL\(.,‘.JG.C.A:L_ . it F"ﬂ 35‘0.6&95 Gm"”.’-‘“ 6\ 'm‘gﬁgrﬁﬂ!h&ﬁi"m‘ ‘ﬂo | {- PP !
at is the nearest source of possible contamnination: i - 10 Fuel slorags 14 Abandoned water well

1 Septic tank 4 Cess poot 7 Sewage lagoon 11 Fertilizer slorage 15 Ol well/Gas well

2 Sewer fines 5 Seepage pil - 8 Feed yard 12 Insecticide storage @Other {specify helaw)

3 Lateral lines 6 Pit privy 9 Livestock pens 13 Walartight sewer lines imed. 5 e, ...
ection fromwell., ... .... e How many feet’. ... oot iverereann s 7 Water Well Disiniected? Yes.......... No . i/f e
15 a chemlcal/baclerislogical sampte submitted to Department? Yes ....... e e P Op . PG i it yes, date sample
S SUBMINEd . oo oe et Mopth e R, S year: Pump mﬂrﬁ Yes. . ><; ....... NO e
Yes: Pump Manuiacturer's name. . é CE(ESS. Modsl No. . . .. NP HE € VoS . v ve s .
pth of Pump Imake .. .... ’X" ..... e s, 0 Pumps Capacity rated al .. . ? ............... N gal./or
e of pump: 1_Submersible @Turbina . ) 3 Jet 4 Centrifugal ' 5 Reciprocating 6 Other
CONTRACTOR'S OR LANDOWNER'S CERTIFICATION: .This water well wa/i (1) constructed, (2) reconstructsd, or lugged under my jurisdiction and w:
mpleted on. .. .... PRTUUUUORII & = eeeeamontho oL, AT day ..o, (98] . yex
4 this recotd i true 10 the bast of my knowledge and belief. Kansas Water Well Contractor's License No. .. .. .. 8 ...............................
is Water Well Record was complateg on. .. ., ..... LT moth, ., ..... wrsd I ear ynder the busina
me of AGL}/’!E/- W/ esterm > Lne. : by (signature) uﬂfg\ / N !

LOCATE WELL'S LOGATION |- [FROM TO LITHOLOGIC LOG FROM TO LITHOLOGIC LOG

WITH AN "X" [N SECTION

e Notel: el success bl malled i ladped mubap Zinm
MMare. ‘ j?ife Successyally, Vit ég}fid%éﬁiﬁd_p_&wjm%

N —_TJhtha_terebmied. A0 ba
Plebsc. Mnd scopy s Ve wicll Tag ~1

—— S b -

~EVATION;

upthis) Groundwater Encountered 1, ., .. ... .. fL.2......... =TT 4., ... M {Use a second shest il naedad)

'STRUCTIONS: Use typawriter or ball point pen, please press firmly and PRINT clearly, Please fill in blanks, underline or circle the correct answers. Sand top thiee
nies to Kansas Dapartmant of Health and Environment, Division of Environment, Water Well Conlraciors, Topeka, KS 66620. Send one 1o WATER WELL OWNER ana

-}
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i ILOCATION OF WATER WELL Feaction .

. Section Numbar Township Number Range Numbe:
Tounty: Chews For, SE N W w MW w /72 T B4 g R 25 G
ns(anc;,anﬂ/d:fecnon from nearest town or cl Strael address of well if located wilhin city?
A 2w Aot o %MA s

NATER WELL OWNER: Eaﬁlz Preche T mslwd'hm ted! ¥/

}m#, SI. Address, Box # ! [ O- Bo 8 3 Board of Agriculiure, Division of Water Res,

lity, State, ZIP Code : bP/ LS [/140 64801 Application Number: 42/ 2.
{f DEFTH OF COMPLETED WELL, =%, /.05, 4. Bore Hole Diameter. = /5. 7. in 10 .vrroenrr. .. f,8nd oot nto, ., ... ...,
Nell Water 1o ba usad as: 5 Public water supply - 8 Air condifioning 11 Injection well

1 Domestic 3 Faadlot 6 Ol field water supply .9 -Dewataring 12 Other (Specify balow)

2 Irrigation  @¥ndustrial , T Lawn and garden only _ 10 Observation walt e
vell's static water level . ... 42 ... ft. below land surfage‘measured on v vv v . T month ... ... s .. day .. 8/ .......
ump Test Data : Well waler was. . ........... foafler oo e NOUIE PUMDING. < o4 v vet v v s narronnnsns e
5y, Yield gpm: . Well water was fi. after hours pumping

TYPE OF BLANK CASING USED: ‘ 5 Wrought iron 8 Coancrete tile Casing Jointa: Glued .. ... Clamped. . .

T Seel 3 RMP (SR) 6 Asbe,slos Cement 9 Other {specify below) Welded . . ... . i
o g /6.5 e 177 i":’géf:i* g 0 L T
~asing helghl above land surface. .. ... ... 247 ... in., weight ..., 7...... oeeei. DS, Wall thickness or gauge No. . 7 S
YPE OF SCREEN OR PERFORATION MATERIAL: 7 PVC 10 Asbestas-cement ’

1 Steal . 3 Stainless steel 5 Fiberglass " 8 AMP (SR) 11 Other (SPECify) » « « o vvvvenere.

2 Brass _ 4 Galvanized stee! 6 Concretg tile 9 ‘ABS 12 None used {open hole)

Soreen or Parforation Openings Are: . ' . & Qauzed wrapped 8 Saw cut 11 None {apen hole.

1 Conlinuaus slol | 3 Mmill siot 6 Wire wrapped 8 Orilied holes

2 Louvered: shiutler 4 Key punched 7 Tarch cut 10 Other {specify) ... v Chae e
Screen-Perforation Dia. . . . .. e A0 oveer e B DIB e T R PR O - 7 S - PP
Yergpn-Parforaled Intervals:  From. . .........c.uunn.n N D f.. From..... L et L1 T ¢

Brom, o oo i i innan . floto .. i e R, From................... S - s
Neavel Pack Intervals: Brom. .o e TR (T M FOM. e fLte........., PN
From et ., From fl. lo .
/ ,HOUT MATERIAL: eal cement 2 Cemen e e ? 4 Oth NTTEVLSUSTPRS FURUEY o ICPRRETE
(\ Jted Intervals: From. /O@j ..... ft. to . S «-—&fﬁw 2.!0’90.9? w\a«n ........ e!b‘ﬁ‘s F%’m ésqf%‘gf» R, !o..a. ..... .
Vhat is the nearesi source of possible contamination; Cor 10 Fuel storage 14 Abandoned water well
1 Septic tank 4 Cess pool .7 Sawage lagoon 11 Fertilizer storage 15 Qit well/Gas well
2 Sewaer lines § Seapage plt *. 8 Fesd yard 12 Ingecticide storage @)Omgr (specify below)
3 Lateral tines B Pit privy § Livestock pens 13 Walertight sewer lines Lh AV R . ..
YirecHon from well. ..oyt y e ‘How many feef .. .......... e ? Water Well Disinfected? Yes..,....... No el
Vas & chemical/bacteriological sample submitiag (o Depariment?. Yes ....... e e e No..... et : if yos, date sa
rag submitted . .. ... .. e L..month.. . ... e By . year: Pump Installed? Yes ................ N
Yes: Pump Manufaciurer's name. . . ..ove v e e s e e Madel No... ... RN HP o e Volts. ......
iepih of Pump intake ... ......... Vb tatianeeoranaana NP Pumps Capacity rated at . ... ............. R I SN gal
[ype of pump: 1 Submersnble 2 Turbine | ) 3 Jet 4 Centrifuga) - * 5 Reciprocaling 6 Cther
_‘!’ CONTRACTOR'S OR LANDOWNER'S CERTIFICATION: This"water well was (1) consiructed, {2) reconsirucied, or @) plugged under my jurisdiction and
AMPIBtRT O, . i vu i v i e voamonth, Lo A Lo day .. ..i. e ,1 8( ..... i r e eaaa
nd this record is frue 10 the best of my knowledge and bajiel, Kansas Walar Well Conlractor's License No. . ... ... .. .. e e
'his Water Well Recold was compteted on, ... ... ... . 4‘ ...... .. ... month, ... B o~ a6l . ..., year under the bus
'ame ol _/Z.Qy e L2 Co. ﬂm <, . by (slanature) mﬁ%w )
}J LOCATE WELL'S LOGATION ._FEOM_|_TO LITHOLOGIC LOG __FROM _TO LITHOLOGIC LOG
I! XV(I)TXH AN "X" IN SECTION '
P Netel: (led! ﬁ_lp&g E_bb sLove Comentila .
. ; Lol 210 bpps ot cojpontla o g R
! [ wi : ; z';z o Suwrlaze.
A B 0 - - — .
§ wf—. ¢ Ple sgmJ!(M_QWLM_QP,_)L_QQQQ%MQ [ lers /03
| 1
1 ] ]
$
( ’ ! L Mg —
_:VATION; , L
epthLLGraundwaler Encountered  1...... Y A fl. 3. N A P fr, (Use a second sheet il needed)

“STRUCTIONS: Uss typewriter or ball poinl pen, pleese prass firmly and PHINT clearly. Pleasa fill in blanks, undedine or circle the correct answers, Send top 1i
opies to Kansas Depariment ot Health and Environmant, Division of Env:mnmenl Water Well Con(ractors Topeka KS 66620. $end aone to WATER WELL OWNER
2lain one for your records.
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PYAMI et FT bbb § 1t St e
-~

{lLo¢ATION OF WATER WELL

Fraclion * | Section Numbe/ Township Numbat Range_Numbel

bounty: Cheynlbee ﬁj‘ ho JW wNW .3 134 £ R (B

~=eance and direction from nearest town or city? - Strae! address of wall if located within city?

(2w Morth of s : .
; WATER WELL OWNER: /Fagle MAche~ LoueauiTes Oled | $=3 ‘
\R#, St Addrass, Box # @ FA 0. Rex 83 - Bobarg of Agricultura, Division of Water Reso.
sity, Stais, ZIP Code : 05 P{a‘n N2 64'80 l 74 ™ Applicalian Number:
| DEPTH OF COMPLETED welL /0.9 ... 4 8ore Hole Diameter. 7 /.3, 8 S to . vvvnennnns f., and .c..... e R e
vell Water to be used as: 5 Public water supply | 8 Air condilioning 11 Injection well

{ Domestic 3 Faegdlot 6 Oil field watar supply . 9 Dewatering - 12 Other (Specity below)

2 lIrrigation @lnduslrial 7 Lawn and garden only 10 Onservation well chreerenanianes iereniee et iaeeaaien
vell's static water loval . . £, 7 e k. below land surface‘meagured on . . . . N4 2. ........ Jmonth .. 2—9 ...... C.... day .. 80 i)
ump Tast, Data . : Well water was. .. .. PR | -1 (- P s 2y e s NOURS pUMPING. . ... .. .. PP vese et
‘gt Yield qpm: Well waler was f1. after hours p_umpinq ¢
_I TYPE OF BLANK CASING USED: 5 wrought icon 8 Concrete tile "Casing Joints: Giued . . . .. Clarnped . . . .

G Bienl 3 RMP (SA) & Asbastos-Cement 9 Other (speclly below) WRIDEE . o e v s

2 PVC 4 ABS . 7 Fiberglass : e s Threaded. .. .ovvveri. s
Yank casing dia .. £S5 ...... Cinte S R DIB e 010 e R, Dia....... e i Qe
sasing height above land surface. .. .... 7z Cr e ae s i, weight L. b s « Ibs;/ft, Wall thickness or gauge No . v oo -e-- vt e
YPE OF SCREEN OR PERFORATION MATERIAL: 7 PVC 10 Asbesios-cement

1 Steel 3 Stainless steel 5 Fiberglass 8 RMP (SR) 11 Other (specify) o . .......n P

2 Brass 4 Galvanized steel 6 Concrete tile g ABS 12 None used {open hole)
bereen or Perforation Openings Ara: g " . 5 Gauzed wrapped B Saw cul 11 None (open hole;

1 Continvous slot | 3 Miil slot & Wire wrapped 9 Orilled holes

2 Louvered stiutter 4 Key punched 7 Torch cut 10 Other (SPECHY) + o v v v v v iin it cararcan
icreen-Perforallon Dia. ., ... .. SR ) YR U R ftl,Dia .. ... P N T Vereaes BoDId »eevriniannn, iNtd v v vv i unn
Jcteen-Perforated Infervals:  From.........ccooevnn.. Bo40 . st e e ieiinnnnneens H, From........ e T e TN

FrOM. e e iranvaenannreas .. e Hoo FIOM .. 0eivnerannnn.s ftolo....... e
“ravel Pack Intervals: 131" 2 R T T R #, From............ B A - T T I
i 5From ft. i’ H., From fi, 1o

'ROUT MATERIAL: Neat camant 2 Cemadl gro 3 Bentonile o S S T e Yl
ywouted Intervals: From. /O 4’ ..... fi. 0. 4-'.‘54{0‘0 . tt.,%. m bﬁ“.'}‘ i A (- R ‘ o= )bgﬂFﬁméSQ!wq{&’; [ TRRPIP
"i\/hat is the nearest source of possible contamination: S“'-M : 10 Fusl storage 14 Abandoned water well
l 1 Seplic tank 4 Cass pool 7 Sewage lagoon " 11 Fedilizes storage 16 Oif welliGas well

2 Bewer lines 5 Seepage pit -8 ‘Fead yard 12 Ingecticide storage Olr;er (spacify below)

3 Lateral lines 6 Pit privy 9 Livestock pens 13 Watertight sewer lines whined & V“éy V.
Sirecton fromwell ., .. v ii i e How many feef ., ... e e ? Water Well Disinfected? Yes. ., . ... ... No M7....
as a chemical/bacteriological sample submitted to Departmant? Yes .. ........ e No....... Cirraasesaeeaaaaa.al I yes, date san
oas submiMed ...y MOMh s vy vvereennnn. day...... s year: Pump Installed? Yes.......oivivn. .. NO ..0%% i

Yos: Pump ManufaclufBr's NaMe.«...ovrv v rren i ieaeninaiin, deoes Modef NG e sHP v Volts, e ve e
iepth of Pump Intake . ..... ...ﬁ Pumps Capacity raled al . .. .. .covv vt vnen. Ceewtraeseneeana gai.
-:;"ypa of pump: 1_Submersible 2 Turbine i 3 et 4 Cenlrifugat . * S Raciprocating ~ 6 Other |
:/ CONTRACTOR'S OR LANDOWNER'S CERTIFICATION: This waler well was (1) construcled. (2) reconstructed, or {3)alugged under my jurisdiclion ana
smpleted on ... ... S PP month........ (62 ............. day....}. g / ............ e
ad this record Is true 10 the best of my knowledge and batief, Kansas Water Well Contractor's License No, .. vvvvevnonnniinn e e e
his Water Well Record was, completed an. .. ... ...« UL oA 12102114 M 23 e imyepy s B8Y 99, .......... .year ungder the bus.

rame of L&}/n P —ZA/P/S a8 CD\ Cin &, A by (sianature) L ,\i
:'[T.DCATE WELL'S LOCATIéN . FROM T0 LITHOLOGIC LOG FROM 10 LITHOLOGIC LOG
WITH AN "X" IN SECTION [ )

sox: MNale - WhiIl was 0pein o 11D | belare comuifng
N Tomiid_200 baps cewdenttin b Goatine in | bug imfien

P
1

e T b Lo ol This el ias] dzailable.

3w Lt L v o e
T 1
! e st o R o e =
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Agricultura[ Chemicals Division Easgle-Picher Industries, Inc, P.O. Box 83 Joplin, Missousrl 64801

4

d

417-782-1922

April 24, 1980

Mr, Dwight W. Brinkley

Department of Health & Environment

01l Pield & Environmental Geology Section
Forbes ¥ield '

Topeka, Kansas 66620

Subject: Your letter dated 4-18-80
Dear Mr. Brinkley:

We would first like to address the other wells you
asked about which are not located at the Galena Plant
pProperty. These are:

a,) Well #P-54, Lot $#16,566, Jarrett lease

Well No. KX-P-54, Log #22,145, (relog of $#16,566)
Well #P-34, Log $#21,408, wWilbur farm

Well #P-53, Log #16,122, Jarrett lease

Well #R7B, Log #23,239, Webber farm

Well #P-~1, Log #21,406, King Brand farm

1 e’ ReNvy
i i

We do not know the status of these five wells. These are
not associated with the Agricultural Chemicals Division
of Eagle-Picher and because of such, we have no records
available. It might be these wells were drilled by our
now non-existent Mining Department. We would suggest
that you contact our corporate office at the following
address about these five wells.

Eagle-~Picher Industries, Inc.
580 Walnut.(P.0. Box 779)

~ e

Cincinnati, OH 45201
(513) 721-7010

The five water wells located on the Galena Plant site
are shown en the following mwaps. I mentioned in one of our
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Mr. Dwight W. Brinkley 4-24-80 Page 2 °

telephone conversations that there was some
confusion about the location of the five wells,
Through some error, there appears +o have been
conveyed to your office the belief that a well
exists under the asphalt parking lot in front of

our main office. All our records show that we

have had only five wells on our plant site. We
know the location of these five wells and have
numbexed them on the map. The confusion may have
been the result of ground water flowing out of this
area during certain times of the year during heavy
rains. Also, somewhere in the area there is a

small pit, from probably the late 1800's to the
early 1900's, which the original office sat nearby.
They supposedly pulled cool air from the pit to

alr condition the office. This should explain

how' perhaps the confusion developed. Thig certainly
cannot be called a water well, Reference 82a-1203 (a).

We would be receptive to a survey by the Kansas
Geological Survey for geological and hydrological
studies of the ground water aquifers in southwest
Kapsas. We should be able to provide access to

all five wells for as long as the survey may run.

We have tried to contact P. Allen MacFarlene to
discuss thisg but he has been out of his office.
Assuming all five of the wells remain unplugged until

"the study ends, our preliminary plan is as follows:

After the survey we would like your approval

to plug our water well #1l. As I mentioned this
well ig artesian part of the time and we would
like to arrive at its final disposition. Well #5
is currently a water measurement station for the
Geological Survey and they have our approval

0 maintain the same status. We are studying
wells 2, 3 and 4 and are +thinking about our future
water needs, It may be that we wish to take-
them out of use only temporarily. We may wish

to appeal the plugging of these three wells as

set forth in Ref. 28B-30-95. We want to work
closely with you on all five wells and would
appreciate your help in complying with Article 30.
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Mxr. Dwight W. Brinkley 4-24-80 Page 3

The following is the history we have found to date
on the five wells. We will discuss each well one at
a time and will tie these.in with the strip logs.

If we find anymore information we will forward it

to you as it becomes available.

CWELL #1
North of the zinc oxide furnace building.

We have found very few records on this well, We

believe it to be only a few hundred feet deep or less,
The pump is £till sitting in ‘the well and the pump

house is still intact. We believe the pump is Byron
Jackson OKHC 9 stage LAW-HZ 94025, head 185 £t.-200 gpm.

ea, 10 ft. sections shaft

ea, 10 ft. sections 5" dlscharge pipe
ea. 30 in. "

ea. 30 in, sections,; 5" below runners

=0

WELL #2

Located at our multi-products building, near our MnQ
calciner.

The strip log from the Missouri Geological Survey for
this well is: TLog #2676, their Well #1, well driller,
Roy Blosser, date November, 1932, The pump is still
sitting in the well and we believe the pump is a 6"
Peerless, We show 27 joints, each casing 10' in
length. The last record we have found, so far, of
pump rebuilding was October 7, 1952.

WELL #3
Located south of our pug building
The only records we have to date on this well show at

one time it had a Byromn Jackson pump model OOBK 8" type
UMT S/N 294211
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State of Kansas . . . o carin, Govemor

DEPARTMENT OF HEALTE AND ENVIRONMENT

Forbes Flekd

- Joseph F. Harkins, Sscrefary Topeka, Kanses 66620
913-362.8380

November 20, 1980

Michael L. Barry

Division Engineer

Agricultural Chemicals Division
Eagle-Picher Industries, Incorporated
P,0. Box 83

Joplin, Missouri 64801

Re: Your letters dated April 24 and August 4, 1980 and our telephone comver—
sation concerning the plugging of 5 wells located on Eaple-Picher pro~
perties in Cherokee County, Kansas, NWk, Section 13, T348, R2E.

Dear Mr. Barry:

Thank you for your patience and for the additional information ahout your welle
construction, We acknowledge ne well exists below the parking lot in front of
the plant's main office. (Reference your April 24, 1980 letter.)

The following is a listing of logging companys which would more than likely
have caliper logging capabilities to log well number 3 because of a dearth of
historical records on this well. A caliper log will show you the diameter of
the casing, the casing depth setting, the diameter of the open hole below the
casing and the total depth of the well. The caliper log information would be
needed for plugging methods other than plugging the whole well with grout.
(Reference 28-30-7Cc) (1)),

Gene Cornigh, Cornish Wireline Service, Inc., Box 260-Rt. 3, Chanute, XS
66720, Ph: 316-431-9308

Bud Adams, Adams Jetwell Service, Inc., 205 West Main Street, Chanute, KS
66720, Fh: 316-431-2120

Wasley Karns, Earth Sciences Limited, 806 Hickman, Coffeyville, XS 67337,
Ph: 316-251-1%00

We have also encleosed a listing of currently llcensed water Well contractor's
in Kansas for your reference flles,

Using Article 30, -~ Water Well Contractor's Licence, Water Well Construction

and Abandomment rules and regulatioms (coapy enclosed), specifically R.A.R. 28—
30-7 as a reference you have two optioms for plugging each of the wells,
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Michael L. Barry

‘Page 2

Novembex 20, 1980

OPTION 1 on Well 1

(NOTE: Your information on well 1 shows the well to be 105 feet in total depth
having 16 ineh 0.D. casing to 17 feet,)

Either perforate ox remove the 17 feet of 16 inch 0,D, casing because the

record does not show this casing as being cemented in when the well was con-
styucted. Reference 28-30-7(e) (3).

If perforation of the casing in chosen over removal of the casing follow 28—
30~7(2)(1). Then proceed with 28-30-7(c) (2) and after the emplaced grout has
set for at least 24.hours follow 82-30-7(zr) (5).

OPTION 2 on WELL 1

Use 28-30-7(¢c)(3) to take care of the well's casing,

Place washed chat (free of any clays or silt) from the bottom of the well up to
75 feet (the depth where groundwater was first encountered). We will accept
chat that hag been washed as a suhstitute for the sand and gravel.

From 75 feet to 65 feet place a 10 foot long grout plug by using a grout tremile
pipe. Reference 28-30~7(c) (2).

From b5 feet to 27 feet use 28-30-7(c) (2) (A).
From 27 feet to 3 feet use 28=30-7(c).(2)(R) and also 28-30-7(a) (4).
From 3 feet to ground surface use 28-30-7(a) (5).

OPTION 1 om Well 2

(NOTE: Well 2 located on west side of the wmultipurpose (?) production build-
ing and strip logs (2676) show well's depth to be anywhere from 1103
to 1155 feet, Contains 386 feet of 8,25 inch I.D. casing but no
record as being cemented in when the well was constructed. The
diamater of the open hole below the well casing is unknown.

Use the same procedures and materials to the plug this well as in Option 1 on-
WELL 1.

OPTION 2 on Well 2

Use 28-30-7(c) (3) to take care of the top of the well before plugging begins.

Place washed chat froﬁ the bottom of the well up to 396 feet balow ground
level. This procedure has to be done very slowly to pxevent the chat from
bridging across the open hole below the well casing and in the well casing

" itself. We suggest using a 3 inch tremie pipe placed to within 20 feet of the

bottom of the well through which the washed chat is conducted. Altrernatel

. remove 20-to-40 foot lengths of the 3 inch tremie pipe until the well is filled

with chat From the bottom to the 396 foot level below groumd surface. Re-

_ ference 28-30-7(c) (2) (4).

-~
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Mi:héel L. Barry
Page 3
Navember 20, 1980

From 396 to 376 feet below ground level place 20 foot long grout column using
the tremie pipe. Pump the premixed grout through the tremie pipe Bo 3 volume
of grout 1s placed into the 396-to-376 interval. Reference 28-30-7(c)(2)(B).

Wait at least 24 hours to allow the grout to set up before using a bailer or

other means to remove any groundwaters of off the top of the grout plug
Reference 28-30-7(a) (4).

From 376 to 13 feet below ground level place clays, silts, chat or grout in
such a manner so bridging does mot occur. Referemce 28-39-7(c)(2)(4).

From 13 feet to the top of the cut off casing (3 feet below ground surface)
place a 10 fnot long grout plug. Reference 28-39-7(c)(3).

Then follow 28-30-7(a) (5) to cover over the plugged well,

WELL 3

For well number 3 located south of your plant storage and pug system you would
follow the same plugging procedures as for wel)l number 2 Option 1 or 2. How~
ever, the caliper log information will eatablish to what depths and lengths the
plug matexials will be placed. We offer our assistance to interpret the log
fox you to determine pluggling depths,

WELL 4

Well 4 located on the east side of your plant's property has 300 feet of 12
ineh I.D, cemented casipg and 1s 1185 feet deep. This well can he left unplug-
ged for a duration of one year for the Ransas Geolegical Survey to conduct
geological and hydrological studies if it 1s agreeable by your compamy.
(Reference our telephone commumicatlion 27 Cctoker, 1580 between myself, your-
self and P. Allen MacFarlane with the KGS.)

We do want the well head to be sealed to prevent imsects, vermine and other
debris from going down the well.

One factoxr your company may want to comsider is the cost invelved to plug well
4 at presemt time as opposed to a year later,

When Well 4 has been terminated from any useful purpose by the KGS it will have

to be plugged in the same manner as Option 1 and 2 for Well 2 except for place-

ment of rhe materials which is dictated by the 300 feet of cemented casing.,
WELL 5

Well Numbef 5 located southeast of the southeast cornmer of your plant's storage
and pug system has 10 inch I.D. steel casing placed to 365 feet and a 10 inch
bore hole from 365 to 870 feet,
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Agricultural Chemicals Division  eagle-Picher Industries, Inc. P.O. Box 83 Joplin, Missouri 64801
' , 417.782.1922

November 18, 1980

Mr, Dwight W, Brinkley

Department 6f Health & Environment

0il Field & Envirommental Geology Seatlcu
Forbes Field

Topeka, Kansas 66620

‘Dear Mr. Brinkley:

This letter is to confirm our phone conversation of a few weeks ago with

you, myself and P. Allen MacFarlene of the KRansas Geological Survey, about
the five water wells at the Galena plant site.

Well #1, located north of the zinc oxide furnace building

Well #2, located at our multi-products building, near our Mno calciner
Well #3, located south of our pug building

Well #4, located at far east end of property

Well #5, located approximately 535' south of the south wall of the east sub—
station

Well #5, is curreantly under a survey by the Division of Water Resourtes and
we plan to maintain the same status. Mr, MacFarlene of Kansas Geological
Survey plans to study the groundwater aquifers in southeast Kansas and they
need access to well #4 for a period of one to two years and we are agree-
able to this.

We plan to plug water wells #1, #2 and #3. Ar your comvenience you are
sending us rhe pilugging details and procedures for -these wells. We also need
the names and addresses of licensged water well contractors.

After we obtain a few bids, we can prepare a timetable for the plugging of the
three wells, We will also need to know if a department representative plans
to be present during the plugging.

Thank you for your contimuing cooperation.

Sincarely,

Mlchael L. Barry 3 // ’Z

Division Engineer

ce: Don Leggett
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