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1.0 Introduction:

This Removal Action Design (RAD) Report presents the results of studies performed by
the Kansas Department of Health and Environment (KDHE), and by U.S. Steel
Corporation and Salomon Smith Barney Holdings Inc. (the Respondents), for the former
National Zinc Site (the Site) at Cherryvale, Montgomery County, Kansas. The studies

conducted by the Respondents were performed in 2003 and 2004 pursuant to KDHE
Consent Order No. 03-E-0022 (the Consent Order).

This Report is intended to comply with the National Oil and Hazardous Substances

Contingency Plan [NCPL 300.415 (B-1)], and the requirements of the Consent Order, a
copy of which is attached hereto as Appendix A.

The objective of this Report is to present removal alternatives, including a preferred
alternative, which when implemented, will abate, prevent, minimize or eliminate the
release or threatened release of contaminant(s) from the Site. The Site is owned by the
City of Cherryvale, and most of the Site is currently subject to restrictive covenants
imposed in 1983. By eliminating these restrictive covenants to the extent economically
possible, substantial portions of the Site can be returned to productive use and made

available for industrial and economic development by the City, thereby benefiting the

citizens 6f the Cherryvale area.

The studies conducted by KDHE investigated both the Site as well as residential areas
located south of the Site. A removal action was conducted by EPA on the residential
areas in late 2001 and early 2002, resulting in the excavation of contaminated soils from -
residential yards, backfilling the excavated areas with clean soil, and movement of the
excavated soils to an area on the Site hereinafter referred to as the EPA Repository. The
EPA Repository is shown on Figure 4. Since the off-site residential removal. action has

been completed, the data developed by KDHE in its studies dealing with these off site

residential areas will not be referenced in this Report.



The removal alternatives developed in this Report, including the preferred alternative, are
set forth in detail in Section 6 below. The following is a summary of the principal

components of the preferred alternative:

¢ Soils from those areas on the Site (outside the EPA Repository and outside the
active rail line corridor) containing contaminants of concern in concentrations
above the Kansas non-residential risk (NRRSK) levels (Lead 1000 mg/kg;
Cadmium 1000 mg/kg; Arsenic 38 mg/kg) should be removed to a maximum
depth of 18 inches, and the excavated soils should be consolidated on the

former lagoon area on the west side of the Site.

Areas where soils are removed should be covered with a minimum of six
inches of topsoil and graded for proper surface drainage.

+ Areas which continue to target above the Kansas NRRSK levels after
removal to a depth of 18 inches should either be removed in additional six
inch lifts to a depth at which the Kansas NRRSK levels are no longer
exceeded, or should be covered with a cap consisting of 18 inches of clay

plus six inches of top soil and continue to be subject to restrictive

covenants as to future use.

e Soils placed in the EPA Repository should be left undisturbed, except for one
small area around sampling point #18 where the soils exceed the Kansas
NRRSK levels. The soils in that area which exceed the NRRSK levels should
be excavated and consolidated onto the former lagoon area. The remaining
soil material in the EPA Repository should be compacted from the surface and
left in place.

+ In view of the depth of the EPA Repository material, any soils beneath the
soils placed in the EPA Repository which contain contaminants of concern

in concentrations exceeding the Kansas NRRSK levels should be left

undisturbed.
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o The on-site disposal facility which will be located on top of the: former lagoon

area will receive excavated soils and:sedimeﬁts and after proper grading will
be capped with 18 inches of compacted clay followed with 6 inches of topsoil
and proper seeding: The engineering design of the on-site disposal facility,
including the specifications and Quality Assurance/Quality Control (QA/QC)

plans, will be completed and presented in the Remedial Action (RA) Work
Plan:

The elevation of that portion of the former lagoon area which will receive

excavated soils'and sedirmenits and be covered by an 18-inch clay liner:and 6

inches of topsoil should be raised to prevent groundwater and surface water

interaction. The entire surface of the former lagoon area should be raised a
minimum of at least three feet in order to prevent interfacing between the.

groundwater and surface water.

The existing cap on the former lagoon area should be repaired as needed, and:

the entire area recontoured to provide proper drainage.

No .actign should betaken regarding down gradient groundwater,.inasmuch as

the groundwater is not impacted by contaminants of concern.
The visible sediments in the pathway of Unnamed Creek between the west
boundary of the Site and Drum Creek should be removed and consolidated

onto the former lagoon area as outlined in Section 3.4.2 of this RAD.

No action should be taken regarding any sediments in Drum Creek in view of

the fact that the water quality in Drum Creek is not impacted by contaminants
of ‘coricérn, and sediment removal would be more harmful than leaving the

sedimerits in place:

[#P §



e All permits required for implementation of the RA Work Plan, including the
Army Corps of Engineers Section 404 Permit for removal of sediment from

the Unnamed Creek, will be obtained prior to the start of construction.

2.0  Site Evaluation and Description of Operational History:

2.1 Site Location:

The Site is located at the northwestern city limits of Cherryvale, Montgomery County,
Kansas, and is located along U.S. Highway 169. Cherryvale is a rural community with
some light industry. The population of Cherryvale as of the 1990 census was 2,464
persons. The geographic coordinates of the site are 37°16°45.0” North latitude and
95°33°41” West longitude. The Site is located in Section 8 in Township 32 South, Range

17 East. Site location is shown on Figure 1 (Location Map).
2.2 Site Operational History:

KDHE completed an Expanded Site Evaluation (ESI) at the Site in 2001. According to
the ESI Report, the Site consists of approximately 360 acres including the former
National Zinc facility on the northern edge of Cherryvale, Kansas. Historical review
from Sanborn Fire Insurance maps and historical archive information available during the
Brownfields Targeted Assessment (BTA) conducted by KDHE in 1999 indicates that the
Edgar Zinc Company began construction of a primary Lead and Zinc smelter at the Site
in 1898. The facility initially was constructed with 1,800 retorts and 3 furnace buildings.
By 1908 the smelter facility had 4,800 retorts and 24 furnaces. The 1928 Sanborn Map
(the most recent available) also indicates the facility had four (4) ore roasters and 24

furnaces in operation, consistent with the 1908 configuration.

The Sanborn Maps indicate the facility operated “day and night”. This facility was
recognized as the largest Zinc smelter in the worid until World War . Nearly 500

employees worked at this facility at its peak, and the population of Cherryvale was nearly
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8.000 during the early 1900s at the peak of the Edgar Zinc facility production. The Edgar
Zinc facility was by far the largest empioyer and industrial facility in Cherryvale during
its operational life. The location of the Frisco Railroad line at the eastern edge of the
Site. in addition to plentiful shallow natural gas from oil and gas production in the local
area, provided the necessary transportation and energy resources for the Edgar Zinc
facility. The facility operated as the Edgar Zinc Company until sometime after 1928,

when it was reorganized as the National Zinc Company. Production appears to have

declined through the 1930s when most active operations ceased.

Sludges and liquid wastes contaminated with heavy metals were contained in large
settling lagoons on the far west side of the Site covering approximately 23 acres. The
lagoons were used to contain runoff from an estimated 2,000 tons of slag and roasted ore.
The National Zinc smelter facility permanently ceased operations on December 24, 1976.
As detailed in Section 2.9 below, limited response actions were conducted at the Site in
the late 1970’s. These included removal of ore and sludge from the Site, consolidation of
additional sludge into the former lagoons, and capping the former lagoons. Presently, the
Site contains the encapsulated former lagoon area, several abandoned buildings and

building foundations, and the remains of the smelter operations. Figure 2 shows the Base
Map of the Site.

23 Geology:

The Site is located in a broad, low-relief upland of the Osage Questas physiographic area
of southeast Kansas. Bedrock of Pennsylvanian age is present at the base of the soil
profile. During the installation of temporary monitoring wells (TW) at the Site as part of
the BTA conducted by KDHE at the Site in 1999, bedrock was typically encountered
between 14 feet (TW-1) and 3.5 feet (TW-8).

The bedrock units underlying the Site are sandstone and limestone of the Cherryvale
Shale and Dennis Limestone Formations of the Kansas City Group. A yellowish to

reddish-brown sandstone was typically encountered as the bedrock layer upon auger



refusal. Ground water occurrence within the Cheny\;ale Shale and Dennis Limestone
Formations of the Kansas City Group is typically localized with very low (less than 3
gallons per minute) yields of generally poor quality. These bedrock units typically yield
little to no water except in the shallow weathered zone near the upper bedrock surface.
Oil field intrusion of brines in the Site area from oil production dating back to the early

1900s has impacted shallow ground water quality regionally in this portion of southeast
Kansas.

Ground water occurrence in the Site area is primarily restricted to unconsolidated alluvial
deposits of the Verdigris River and Cherry Creek. The City of Cherryvale receives water
from a surface intake on Big Hill Lake located approximately five (5) miles east of
Cherryvale. Significant karst terrain does not exist in the Site area, given the sequential
shale-sandstone-limestone stratigraphy of the bedrock units. The City of Cherryvale and

Montgomery County Rural Water District # 12 supply water to private residences
surrounding the Site.

24 Climate:

The climate of Montgomery County is characterized as a continental climate that is
typically warm to hot in the summers and cold in the winters with the majority of
precipitation events occurring in the spring and early summer. The average annual
precipitation in Montgomery County is 36.95 inches per year. The average winter
temperature is 36.8° Fahrenheit (F) and the average summer temperature is 78.4° F.
Prevailing surface winds in Montgomery County are southerly with an average annual

speed of 11 miles per hour. The maximum 24-hour precipitation event recorded for

Montgomery County is 6.38 inches.

2.5 Soils:

The undisturbed areas of the Site are typically underlain by Kenoma series soils which

are generally deep, moderately well drained, very slowly permeable soils on uplands, of 0



to 2 percent slopes. The surface layer (A horizon) typically consists of a dark grayish
brown silt loam about 6-12 inches thick. The upper portion of the subsoil layer (B
horizon) is typically 9 inches thick and consists of very dark grayish brown to grayish
brown silty clay. The lower portion of the subsoil layer is typically 40 inches thick and
consists of dark yellowish brown to dark brown to reddish brown silty clay.

Typical depth of Kenoma soils averages 60 inches or greater. The southern edge of the
Site 1s also within the Dennis series, but the native soil profile for this series is very

similar to the Kenoma series. No C horizon is recognized because of the generally deep
{60 inches) thickness of these soil types.

The unified soil classification of the A horizon is CL to CL-ML to ML (18-29% clay)
with a plasticity index range of 3-18 and a liquid limit range of 24-40. The unified soil
classification of the B horizon is CH (40-60% clay) with a plasticity index range of 30-48
and a liquid [imit range of 50-75. Available water content is high (0.10-0.24). Surface

runoff is slow and shrink-swell potential is high. Permeability generally ranges from 0.2
to 0.6 inches/hour.

2.6 Surface Hydrologyv:

The Site is bounded by Martin Street on the south, County Road 5200 on the north,
County Road 5400 on the east, and Unnamed Creek to the west. The South Kansas and
Oklahoma Railroad transects the Site from the southeast to the northwest and a gas
pipeline (Williams Pipeline Company) runs paralle! to the railroad. Unnamed Creek
starts in the middle portion of the Site and runs northwestward to the west edge of the
Site and turns southward toward the southeast corner of the Site. Unnamed Creek then
turns west and joins Drum Creek. Another stream runs east to west along the southern
edge of the Site and joins Unnamed Creek at the western property line. These streams
are intermittent seasonal type streams. The area to the east of the railroad line drains to
the south/southeast while the area west of the railroad line drains to the south/southwest

into Unnamed Creek, which drains to Drum Creek approximately three-quarters of a mile
to the southwest.



2.7  Groundwater Hyvdrology:

In 1978 there were five monitoring wells completed on the Site. These wells were
sampled during the BTA and tested high for Cadmium. The BTA Report concluded that
the groundwater was not migrating off site, but expressed concern about the groundwater
and surface water interface at the west edge of the former lagoon area. The report also
recommended further investigations of off site areas for soil, surface water and
groundwater. Pursuant to the Consent Order, four additional monitoring wells were
drilled for groundwater sampling and assessment. The complete Hydrogeological

Investigation Report prepared as required by the Consent Order is included herein as

Appendix B. It concluded the following:

¢ The uppermost groundwater aquifer at the Site is the unconsolidated sediment /

fractured limestone and shale of the Dennis formation at a depth of 5 to 20 feet.

e The Site groundwater flows from east to west.
e The groundwater fluctuates as much as 6-7 feet at the site.

¢ Groundwater quality is impacted inside the lagoon area, but the metal impact is

not detected downgradient of the Site.

e Groundwater quality and yield is limited in this entire area and there is no water

supply source impacted by the Site’s past or present activities.

2.8 Land Use:

The Site consists of approximately 360 acres. The northeast quarter of the Site has not
been impacted by previous industrial activities. The Site adjoins the northeast part of the
City of Cherryvale. It is owned by the City, and has been zoned an industrial area. It

should remain zoned industrial. The City’s goal is to have the restrictive covenants




imposed on the Site in 1983 removed insofar as possible to enable redevelopment and
use of a major part of the Site.

29 Endangered Species Review for Montgomerv County, Kansas

The Endangered and Threatened Species for Montgomery County, Kansas are the Bald
Eagle, American Burying Beetle and the Neosho Mucket.

Bald Eagle (Haliaeetus levcocephalus)

The Bald Eagle, which was adopted as our national symbol in 1782, was listed as
endangered in 1973, but with Federal protection and some pesticide bans has made a
remarkable recovery and is now listed as Threatened in Kansas. Approximately 700 to
800 Bald Eagles visit the State of Kansas each year. Most are temporary migrants, but in
1989 Clinton Reservoir in Kansas became the host to the first ever known nesting event
to occur in Kansas. The eagles typically arrive in October and start migrating back in
February. The eagles generally inhabit areas around large lakes and rivers. The primary
threat to Bald Eagles in Kansas is the loss of important riparian habitat and intentional
shooting. The proposed removal activities at the Site and Unnamed Creek should not
pose a threat or be of any risk to the Bald Eagle.

American Burying Beetle (Nicrophorus americanus)

The American Burying Beetle is the largest carrion beetle in North America. It was once
fairly numerous and widespread, but has diminished. The American Burying Beetle
(ABB) was listed as endangered in 1989 and was known to exist in only 6 states. Kansas
is one of the six with confirmed sightings in Montgomery County. The ABB is a
nocturnal insect which becomes active once the nighttime temperatures reach above 60
degrees. They feed and lay their eggs on carrion located by special sensors on their
antennae. Once carrion is located, the ABB will bury the carcass, remove all hair and fur,
spin the carcass into a ball and lay their eggs on the carcass. The ABB give their young
parental care during the larval stage which is an unusual insect trait. After consumption

of the carcass, the young will bore into the ground, pupate and emerge as adults. The



adults typically only live one season. The ABB’s specific habitat requirements are not
well documented; however. their decline is believed to be attributed to habitat
fragmentation and urbanization that has squeezed other food competitors into a smaller
area. The construction activities associated with the proposed action at the site might
disturb some areas where the beetle could exist. A site survey will be conducted, if
required, for the American Burying Beetle and, if found on the site, a relocation program
based on the methodology outlined in Creighton, et al, “Survey Methods for the
American Burying Beetle in Oklahoma and Arkansas”, Oklahoma Geological Survey,

Norman, Oklahoma. (1993). will be developed and implemented, during the construction.

Neosho Mucket (Lampsilis rafinesqueana)

The Neosho Mucket is a fresh water mussel that is a proposed species for listing. It is
endemic to the Neosho and Verdigris basins of the Arkansas River System in Kansas,
Oklahoma, Missouri and Arkansas. In the Verdigris basin, the species survives in the
Verdigris and Falls Rivers. Drum Creek is a tributary of the Verdigris River. The
Neosho Mucket has a very long life span, expanding to as much as 100 years. The major
threats to the Mucket are impoundments and agriculture. Impoundments have inundated
habitats, altered the hydrology and created barriers. Agriculture has increased siltation
and pollution. Other threats to the Mucket are urbanization and heavy metal pollution.
Unnamed Creek is a tributary of Drum Creek and drains the area from the former
National Zinc site, which empties into the Verdigris River downstream. The Neosho
Mucket is documented to be sensitive to heavy metal contamination, partly due to their
long life span. Drum Creek discharges into the Verdigris River several miles downstream

from the site. The proposed action at the Site and Unnamed Creek will only help the
outlook of the Neosho Mucket.

2.10 Site Evaluation

Incidents of surface water contamination were reported to KDHE by adjacent property
owners in the 1950’s. In April, 1976, the Site was investigated by KDHE following

complaints from farmers regarding visual observations of contamination in Drum Creek

10



and concern over the possibility of a fish kill or cattle illness from surface water
consumption. KDHE personnel also inspected the Site on September 27, 1977 for
possible surface water or groundwater pollution associated with facility runoff and seeps.
At the request of KDHE, limited response actions were initiated at the Site by National
Zinc Company in October 1977. Additionally, in 1979. approximately 95 million gallons
of fluid from the lagoon were treated and discharged by Nétional Zinc Company into the
adjacent Drum Creek. At the same time, ore and sludge were removed from the Site.
Some of the remaining sludge (approximately 300 tons) was treated and encapsulated in

the former lagoon area on-site. The lagoon was filled with dirt and topsoil, treated with

lime, encapsulated and planted with grass.

In 1995 KDHE conducted additional sampling at the Site. Lead was detected at a
maximum of 176,750 mg/kg, Cadmium at a maximum of 2,816 mg/kg, and Arsenic at a
maximum of 240 mg/kg in soils. Cadmium was detected in Site surface and groundwater

up t0 0.111 mg/l. In July 1996, sediment/sludge sampling indicated Lead up to 1,786
mg/kg, and Cadmium in Site surface water up to 0.347 mg/l.

In 1999 KDHE conducted the BTA, which included extensive sampling across the Site.

Soils, subsurface soils, groundwater, surface water and sediment were sampled during the
BTA.

KDHE completed an ESI at the Site in 2001. Additional surface water sampling
indicated off site impacts to surface water from Zinc and Cadmium. Off site impacts

from Lead, Cadmium, Mercury, and Zinc to sediments in surface water pathways were
also identified during the ESI.

KDHE concluded there were documented releases from the Site of heavy metals,
especially Lead, Cadmium, and Arsenic: to on-site soils, surface water, sediment and
groundwater; to off site residential soils, sediments and surface water; and potentially to

off site groundwater. These constituents are hazardous substances as defined in the

11



National Oil and quardous Substances Contingency Plan (NCP) and in the Kansas

Environmental Response Act.

KDHE'’s ESI and BTA reports were utilized to design the Remedial Site Evaluation
(RSE) Work Plan attached to the Consent Order to further investigate and evaluate the
Site and downgradient areas west of the Site. In accordance with the RSE Work Plan,
Respondents conducted sampling of the EPA Repository area; conducted sampling of
sediment and surface water in Unnamed and Drum Creeks; constructed a surface water
diversion dike; drilled an additional four monitoring wells, three off site downgradient
wells to sample off site groundwater, and one on-site well to establish groundwater
background levels; sampled the groundwater; and developed a Hydrogeological
Investigation Report, an Analytical Report, Surface Water, Sediment and EPA
Repository, and a Water Quality and Sediment Sampling Report presenting the results of

these Work Plan events. Copies of these Reports are included in this RAD Report as
Appendices B, C and D.

3.0 Extent of Contamination On and Off Site:

KDHE studied the Site and reported its findings in the previously identified ESI and BTA
Reports. These findings were utilized in developing the RSE Work Plan. The purpose of
the RSE Work Plan was to gather additional information required for preparation of this
RAD Report and the RA Report. The RSE Work Plan was implemented and the results
are incorporated in this report as Appendices B, C and D. The media of concern

associated with the Site are categorized as follow:

l. On-site soil contamination.

9

Sediment contamination in surface water pathways of Unnamed and Drum
Creeks.

(93]

Eroded cap and poor drainage over the former lagoon area.

4, Potential off site groundwater contamination.



3.1 Contaminants of Concern:

The contaminants of concern observed by Respondents during their implementation of
the RSE Work Plan are described below. These are consistent with the contaminants
identified by KDHE in its studies.

3.1.1 On-site:

Contaminants of concern in the EPA Repository area are Lead, Cadmium and Arsenic.
Contaminants of concern throughout the rest of the Site (except for the northeast area),
are Arsenic, Cadmium and Lead found together, and Arsenic in other isolated locations.
For clean-up level purposes, the portion of Unnamed Creek starting at the west boundary

of the Site and following said Creek to its termination point at Drum Creek will be
classified as off site.

3.1.2 Off Site:

The Respondents collected surface water and sediment samples in Unnamed and Drum
Creeks to determine contamination levels and develop a correlation between sediment
and surface water pathways. Based on these analyses the contaminants of concern, found
primarily in the sediments, are Cadmium, Arsenic, Lead, and Zinc. The analyses reflect
that the heavy metal contaminants are immobile in the sediments, and have very little
impact on the surface waters. The sediments have varying levels of the four

contaminants with many overlapping in the same areas.

3.2 Previous Surveys and Their Analytical Results:
As noted above, there were two major surveys conducted by KDHE: the BTA and the

ESI. The BTA was completed by KDHE in February 2000 and consisted of a Site

survey; soil sampling; surface water and sediment sampling; groundwater and soil/waste
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profile sampling. Figures 3, 3-1 and 3-2 show the analytical results of the KDHE soil

sampling for Lead, Cadmium and Arsenic, plotted on isoconcentration maps.

The ESI was completed in March of 2001 and included a review of historical file
information; sampling of environmental media; evaluation of the Site utilizing the Hazard
Ranking System (HRS); determining a site score for HRS and documentation of HRS
factors; and collection of relevant non-sampling information. KDHE utilized the
analytical data included in the BTA in preparing the ESI. The Site has the CERCLA
information system (CERCLIS) EYA identification number KSH9804 06698.

KDHE’s conclusions in the BTA and ESI Reports included the following:

¢ Surficial soil contamination above the NRRSK of 1,000 mg/kg for Lead was
present on the Site.

o Cadmium was detected in water of the Unnamed Creek above its Maximum

Contamination Level (MCL) immediately west of the Site.

e Heavy metals, especially Cadmium and Lead, have been documented in Site

groundwater and are attributed to the former National Zinc facility.

e Additional investigation would be required to determine the impact to off-site

surface water and potential Receptors.

e Additional investigations would be required to determine off-site groundwater

impacts.

33 Sampling Activities Performed By Respondents:
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3.3.1 On-Site Soils:

The KDHE Site soils data were utilized to prepare the isoconcentrations maps (Figures 3.
3-1 and 3-2). Additional confirmatory sampling will be proposed as part of the RA Plan
in order to verify the areas to be excavated. The EPA Repository was sampled using a
geo-probe composite sampling device. The area was sampled to determine the
contamination levels and depths of soil brought on-site from the off site excavation. The
Repository area was surveyed and marked in grid sections. The sampling locations and
grid map are found on Figure 5. The cross-sectional view of the Repository Area is
shown in Figure 6. Each sampling point marked on Figure S was sampled and
composited at each separate five-foot interval until the bottom of the Repository was
reached. The sampling and handling procedures as outlined in the amended sampling
plan were followed. The composite samples were split. One set was retained by the
sampler and the other set was forwarded to the lab. The results showed that at only one
area, sample point 18, the NRRSK of 1,000 mg/kg for Lead and 38 mg/kg for Arsenic
were exceeded. All other contaminants and areas sampled were below their respective

NRRSK. The analytical results are included in Appendix B.
3.3.2 Off Site Sediments and Surface Waters:

Sediment and surface water samples were collected off site on Unnamed and Drum Creek
in compliance with the Phase II Work Plan on June 24, 25 and 26 of 2003. A portion of
the Unnamed Creek, located within the Site, was also sampled during the RSE
investigation. The purpose of this sampling event was to determine contaminant levels,
background levels, and to establish the sediment to surface water relationship. This
sampling event represents the low flow conditions in Drum Creek. Unnamed Creek did
not have any flow during this sampling, but had standing water at some locations. The

laboratory results of the June 24, 25 and 26, 2003 sampling are included in Appendix B.

After discussions with KDHE and at its suggestion, Respondents collected additional

water and sediment samples from Drum Creek at two different times, January 30, 2004
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and March 1, 2004. In both additional sampling events, samples were taken from around
and downstream of the confluence of Drum Creek and Unnamed Creek. The January 30.
2004 sampling event represented the high water flow conditions in Drum Creek while the
March 1, 2004 sampling event represented the normal water flow conditions. The water
and sediment sampling results for these two additional sampling events are included in
the Water Quality and Sediment Sampling report dated April 2004, which is included in

Appendix C. Appendix C also presents a summary and comparison of analytical data

collected during all three sampling events discussed above.
The following presents a summary of the June 24, 25 and 26, 2003 sampling results:

Off site, discrete composite sediment samples were taken from Unnamed and Drum
Creek starting from a point 250 feet east of MW-4. The sampling locations are outlined
on Figures 7 and 8. At any location where surface water was encountered on Unnamed
Creek, discrete samples were taken for sediment and surface water. The analyzed
parameters and laboratory results are listed on Tables 1 through 4. There were a total of
six metals analyzed, however only four of those metals showed any levels above the
Kansas Residential Risk Levels (RRSK) in the Unnamed and Drum Creek samples.
These were Cadmium, Lead, Arsenic, and Zinc, which often exist in the same areas. The
analytical results for each of these metals are shown on Figures 9A through 9D, with the
corresponding surface water results in parenthesis below. As reflected by Figure 9A,
Cadmium was the most common metal, appearing in most of the sediment samples. This
indicates that Cadmium was also the most mobile metal. The corresponding water
samples had Cadmium concentrations either below detection limits or MCL, with the

exception of a few collected in Unnamed Creek near the west boundary of the Site.

Figure 9B, which shows Lead concentrations in the sediment and surface water, presents
the same result: Lead is retained in the sediments with very little influence on the surface
water pathway. Figures 9C and 9D show that Zinc and Arsenic also behave the same

way. These contaminants appear in the same places as Cadmium and Lead, with little or

no influence on the surface water pathway.
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The following presents a comparison of the analytical data collected during the three

sampling events discussed above:

Figure 11 shows the water quality sampling locations for Drum Creek and Figure 12
shows the sediment sampling locations for Drum Creek for all three sampling events.
The Water Quality Analytical Data for Drum Creek, which resulted from all three
sampling events, are summarized in Table 5. The sediment analvtical data for Drum

Creek, which resulted from all three sampling events, are summarized in Table 6.

The Respondents, addressing the issues of aquatic life criteria for Drum Creek (under the
Kansas Surface Water Quality Standards as adopted by reference and outlined in KAR
28-16-28), have conducted calculations using the criteria in Table 1b of the regulations
referenced above. These calculations are set forth in Appendix C and the results of those

calculations are set forth in Table 7.

The Water Quality Analytical Data gathered from all sampling events showed the
following:

Tables 5 and 7 compare the Drum Creek water quality data to both drinking water
standards (MCLs) and the Kansas Surface Water Quality Standard for potential impact on

aquatic life at low, normal and high flow levels.

First, as to MCLs, there were only four samples which were not in compliance with
drinking water standards. One of these was taken at sample point 6 (upstream from the
confluence of Drum Creek and Unnamed Creek, hereinafter the “Confluence™), and
exceeded the MCL for lead during high flow conditions. This sample was clearly
impacted by the effluent discharge from the new Cherryvale waste treatment system, and
is therefore not relevant. The location of the City of Cherryvale effluent discharge is

approximately 200 feet upstream from the Confluence as shown on Figures 11 and 12.
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Of the remaining three samples which exceeded MCLs. two marginally exceeded the
MCL for lead at sample point 8 and sample point 10, respectively. both during high flow
conditions;, and a third marginally exceeded the MCL for cadmium at sample point 8, also
during high flow conditions. Sampling point 8 is at the Confluence, and sampling point
10 is 75 feet downstream from the Confluence. All other samples downstream from

sample point 10 were in compliance with MCLs at all flow levels.

With regard to the aquatic life criteria for Drum Creek (under the Kansas Surtace Water
Quality Standards as adopted by reference and outlined in KAR 28-16-28), A& M
prepared calculations for both acute and chronic criteria using Table 1b of the above
referenced regulations. The results were similar to the MCL data. Only four samples
(excluding sampling point 6) exceed either the acute or chronic criteron levels, all of

which were taken during high flow conditions at either the Confluence or the samplingl
point 75 feet below the Confluence.

The only samples which exceeded either MCLs or the Kansas Surface Water Quality
Standard for potential impact on Aquatic life during any flow condition were the above
described samples taken during high flow conditions at only two locations: the

Confluence and 75 feet downstream from the Confluence.

The laboratory results of the sediment samples from all sampling events showed the
following:

The sediment sample results are set forth in Table 6. The samples taken at the

Confluence and in the first 300 feet below the Confluence are elevated, comparable to the

sediment samples from Unnamed Creek.

Among the four background sediment samples taken from Drum Creek (S-1 5-D8, S-14-
D7, S-14-D6 and S-10-D2), the highest toxic metal concentrations recorded are: Arsenic
7.16 mg/kg; Cadmium 4.63 mg/kg; Chromium 13.90 mg/kg; and Lead 24.50 mg/kg. The
sediment sample taken at the Low Water Crossing (Sample S-17-D-10) showed the
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following metal concentrations: Arsenic 18.5 mg/kg; Cadmium 14.3 mg/kg; Chromium
11.6 mg/kg; Lead 48.2 mg/kg and Zinc 517 mg/kg. The additional sediment sample
taken January 30, 2004 at 300 feet downstream of the Low Water Crossing showed the
following concentrations: Arsenic 6.76 mg/kg; Cadmium 2.99 mg/kg; Chromium 14.6
mg/kg; Lead 9.73 mg/kg; and Zinc 24.9 mg/kg. The comparison of the above data
clearly indicates that the metal concentrations in the sediment samples taken from
sediments downstream from the Confluence area are similar to background
concentrations. The new sample taken 300 feet downstream from the Low Water

Crossing shows a very noticeable reduction in the metal concentrations in the sediments.

3.3.3 Off Site Groundwater:

The Respondents drilled four additional monitoring wells to determine if the
contaminated groundwater documented by KDHE on the Site had migrated off site.
Three downgradient wells were installed and one upgradient background well. The wells
were developed and sampled for three months. The Hydrogeological Investigation

Report is included in Appendix D, and shows no contaminated groundwater off site.

3.3.4 Conclusions:

Based on the sampling results summarized above, the Respondents concluded the

following:

e Levels of Lead and Arsenic contamination exceed the NRRSK in one area

around sample point 18 in the EPA Repository.

e Lead, Cadmium, Zinc, and Arsenic exist in the sediments of Unnamed Creek
above RRSK levels.

e Lead, Cadmium, Zinc and Arsenic exist in the sediments at the Cdnﬂuence
above the RRSK levels.

e Surface water in Unnamed Creek has not been significantly impacted off site

with the exception of one location just west of the Site boundary line.
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e Surface water in the rest of the unnamed Creek and Drum Creek has not been

significantly impacted.

¢ Groundwater contamination on-site is stationary and has not moved off site.

e Off-site groundwater is not impacted.

3.4  Assessment Of Contamination Associated With The Site:

The assessment of contamination associated with the Site has been established utilizing
the data developed in the KDHE sampling events. Additional sampling will be
conducted as part of the RA to establish the precise boundaries of areas that exceed the

NRRSKs, to ensure that all contaminants above their respective NRRSKs are removed.

3.4.1 Soil Contamination:

The soil contamination at the Site consists mainly in the area of the intersecting railway
and former production areas in the southeast portion of the Site. According to the KDHE
sampling results, Lead and Arsenic are the contaminants above their NRRSK. These
areas are depicted on Figures 3 and 3-2. There is one additional area located to the north
of the former lagoon area showing levels of Arsenic above the NRRSK. During the RA,
additional samples will be taken to verify the isoconcentration lines above the NRRSK as
depicted on Figures 3 and 3-2. All of the additional samples will be analyzed for Lead,
Cadmium and Arsenic. This analytical data will be used to develop maps outlining the

areas where soil excavation will be required. The sampling procedures are as follows:

e Sample fifty feet outside the contour line within its respective grid as indicated on

Figures 3 and 3-2.

e Ifareais below NRRSK then set stake and move to next area.

e Ifarea is above the NRRSK then move outward an additional fifty feet and

resample.
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e Repeat the above step until concentrations are below the NRRSK.

e Develop maps showing the areas where soil removal will be required. prior to

implementing the RA Plan.

The EPA Repository area was sampled at points referenced on Figure 5. The only area
identified above the NRRSK was for Lead and Arsenic at sample point 18. Additional
verification sampling at 50-toot and 100-foot intervals around sample point 18 will be
required as part of the RA to determine any additional areas above the Lead NRRSK of
1,000 mg/kg and Arsenic NRRSK of 38 mg/kg. The protocol for sampling and soil

removal will be the same as outlined above.

3.4.2 Sediment Contamination:

Pursuant to the RSE Work Plan, Unnamed and Drum Creeks were sampled to determine
contamination concentrations, establish background levels, and to study the sediment /
surface water relationship. The sampling locations are shown on Figures 7 and 8. The
levels of contaminant concentration are shown on Figures 9A through 9D. Unnamed
Creek was sampled starting at a point 250 feet east of MW-4 and sampled at varying
locations plotted on Figures 7 and 8 to its termination point at Drum Creek. Where
surface water was encountered on Unnamed Creek, a sample was taken. The analytical
results for surface water are also shown on Figures 9A through 9D. The constituents of
concern in Unnamed Creek sediments above the RRSK were Cadmium, Lead, Arsenic,
and Zinc. Other metals were below the RRSK. See Tables 1 through 4 in Appendix B
for all sampled constituents. The metals above the RRSKSs are throughout the sediments
in Unnamed Creek (many are in duplicated areas). Tables 2 and 6 present summaries of
the sediment sampling data for Drum Creek. The surface water throughout Unnamed
Creek has essentially not been impacted by the metals contained in the sediments except
in one area just west of the Site boundary as shown on Figures 9A through 9D. There are

portions of Unnamed Creek that have been washed clean of visible sediments, and a slate
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bottom is all that remains. Remedial action is not planned for these areas. These areas

are as tollows.

From Highway 169 west to Sunnyslope Drive:

From Sunnyslope Drive west to Martin Drive (approximately 600 feet).

The visible sediments in the portion of Unnamed Creek from the west boundary of the

Site to Highway 169 will be removed using mechanical equipment.

The remaining portion of Unnamed Creek from Martin Drive crossing to the Confluence
is extremely narrow with high banks, and therefore will not accommodate mechanical
equipment without causing major impacts to existing environmental conditions.

Therefore, sediment removal is not recommended for this portion of Unnamed Creek.

It is recommended that the visible sediments which are to be removed from Unnamed

Creek will be removed in accordance with the following:
e Remove all visible sediments and place in former lagoon area.
e Where necessary for maintaining the creek bed slope, place clean soil

After consideration of sediment sampling results together with water quality data

discussed in Section 3.4.3, it is concluded that no sediments should be removed from

Drum Creek due to the following reasons:

l. Water quality in Drum Creek has not been significantly impacted by

sediment.

[

Those minor water quality impacts that do occur in Drum Creek happen
only under high flow conditions that are infrequent.
3. Removal of the sediments in Drum Creek could jeopardize the current

drinking water quality and existing aquatic life.
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Sampling points downstream for all the constituents in most cases are
lower than the background parameters.

Drum Creek and the Verdigris River, which Drum Creek feeds into, do not
supply residential drinking water dbwnstream.

Creek bank disturbance and vegetation removal including mature trees
could prove detrimental to the existing aquatic life in Drum Creek.

The aesthetics of Drum Creek would be damaged.

3.4.3 Surface Water Contamination:

As previously presented, the Respondents collected surface water samples from

Unnamed and Drum Creek. The water quality data from Unnamed Creek are shown on

Table 3 and Figures 3A, 3B and 3C. The water quality data from Drum Creek are shown
on Tables 4 and 5 and Figures 3A, 3B, and 3C. Based on the water quality analytical

data, the following conclusions are drawn:

l.

Proper clean up, closure and capping of the site will eliminate any surface

water contamination throughout Unnamed Creek.

During low flow conditions, the segment of Drum Creek starting
approximately 300 feet downstream from the mouth of Unnamed Creek
and extending to the low water crossing, is in the form of a long, narrow
pond. The ponding effect was created by the raised stream bottom
elevations at the low water crossing and, possibly, at the bridge crossings
located throughout this segment of the creek. During low water flow
conditions the only visible and accessible sediments in this segment of
Drum Creek (between Unnamed Creek and the low water crossing) are
those located within 300 feet downstream from the mouth of Unnamed

Creek. Any other sediments are inundated even during low flow

conditions.
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Removal of any sediments in Drum Creek would require major channel
alterations in order to remove the ponding effect. By opening up the creek

channel, the result would be the sediments will be allowed to freely move

downstream.

Water quality has not been jeopardized in Drum Creek during all
flow conditions.

During low flow conditions, the only metal detected was Zinc, see

Tables 5 and 7. The data presented in blue in Table 5 reflects

" samples taken during low flow conditions. The sampling locations

where Zinc was detected during low flow were sample points W4-

D1, W8-D3, W9-D4, W10-D5, and W15-D10. All concentrations

of Zinc in these samples were below the MCL for Zinc of 5mg/L.
Computing the calculations set forth in KAR 28-16-28 for Zinc for
these sample points yields the following results: 32.2 at W4-D1;
132 at W8-D3; 132 at W9-D4; 54.4 at W10-DS; and 20.4 at W15-
D10. As shown in Table 7, all of these results were well below

both the acute and chronic aquatic life criteria.

The data presented in black in Table 5 reﬂecfs samples taken
during normal flow conditions. Since there were no metals
detected in any samples taken during normal flow conditions, there
are no calculations presented in Table 7 for either acute or chronic

criteria during normal flow conditions.

There were five water samples taken in Drum Creek during high
flow conditions. The data presented in red in Table 5 reflects the
high flow samples taken at these five sample points: W7-D2, W4-
D1, W8-D3, W15-D10 and LWC300.
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During high flow conditions, there was one sample point, W4-D1
(the Confluence) that exceeded the acute aquatic life criterion for
Zinc. There were four exceedences for the chronic aquatic life
criteria, three for Lead, Zinc and Cadmium at W4-DI (the
Confluence), and the fourth for Lead at W8-D3 (75 feet below the
Confluence). During high flow conditions, there were three
marginal MCL exceedences, for Lead and Cadmium at W4-D1

(the Confluence) and for Lead at W8-D3 (75 feet below the

Confluence).

In summary, the foregoing data reflects that there were no MCL
exceedences and no acute or chronic aquatic life criteria
exceedences during either low or normal flow conditions in Drum
Creek. While there were a few exceedences during high flow
conditions, these are believed to be insignificant for the following
reasons: (1) Precipitation data recorded by the Army Corps of
Engineers for Big Hill Lake, located 5 miles East of Cherryvale,
reflects that for the years 2002 and 2003, the Cherryvale area
received only 10 rainfall events with precipitation measuring over
one inch; and only four rainfall events measuring over two inches.
Based on these rainfall events over a two-year period, the
dominant flow pattern for Drum Creek is most likely to be either
low or normal flow conditions. (2) The area where the high flow
exceedences occurred is confined to the 75-foot segment of Drum
Creek between the Confluence (W4-D1) and the sample point 75
feet downstream (W8-D3). (3) Chronic aquatic life effects are
unlikely to occur in Drum Creek. 40 CFR § 131.36 provides that a
"Criteria Continuous Concentration = the highest concentration of
a pollutant to which aquatic life can be exposed for an extended
period of time (4 days) without deleterious effects”. Based on the

precipitation data, the number of times high flow conditions exist
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in Drum Creek for a minimum of four continuous days appears to

be very limited.

4, The metal concentrations in Drum Creek do not appear to be increasing
with thé flow rate with the exception of Lead and Chromium during high

water flow.

(¥ ])

Chromium exceeded detection levels.in several samples during high water
flow conditions. None the less, the levels of Chromium in Drum Creek
under all of the flow conditions (low, normal and high) were below its
MCL.

6. The trace amount of Lead detected in Sample 6 is from the new City
treatment plant. The trace amounts detected in Samples 8 and. 10 are

within 75 feet of the Confluence.

7. Except for the first 300 feet below the confluence of Unnamed and Drum
Creeks, the sediment contamination levels appear to be very similar to

background levels..

8. ‘The sediments in Drum Creek do not present a risk to the drinking water

quality, unless the sediments are disturbed.

In.conclusion, existing surface water quality in Drum Creek and Unnamed Creek is not
significantly impacted, and the source control measures:at the Site and in the Unnamed

Creek will further improve the existing good water quality.



3.4.4 Groundwater Contamination:

As previously mentioned, the Hydrogeological Investigation Report, which is included as

Appendix B, concluded that there is no off site groundwater contamination resulting
from the Site.

4.0 Potential Exposure to Human Health and Environment:

As previously identified, the contaminants of concern associated with the Site are Lead,
Cadmium and Arsenic.

4.1 From Contaminated Site Soils:

KDHE conducted two major studies of the Site. The ESI and BTA reports concluded that

Lead, Cadmium and Arsenic contamination to on-site surface soils existed.

Lead is a naturally occurring, bluish-gray metal found in small quantities in the earth’s
crust. It is present in a variety of compounds and is considered a very toxic element at
low dose levels. Human exposure to Lead can occur through inhalation and oral
exposure. Children are at a particular risk not only because of their sensitivity to Lead at
very low levels, but also because they commonly put hands, toys and other items in their
mouth, which may have come in contact with Lead containing dust and dirt. Acute
effects from Lead can lead to brain damage, kidney damage and gastrointestinal distress.
Chronic or long-term exposure affects the blood, central nervous system, biood pressure,

kidneys and Vitamin D metabolism. EPA has classified Lead as a probable human

carcinogen.

Cadmium is a soft silver white metal that is usually found in combination with other
elements that have a varying degree of solubility. The most likely routes of exposure
from Cadmium are from inhalation and ingestion. Cadmium is considered to have a high

acute toxicity based on inhalation studies conducted on laboratory animals leading to
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pulmonary irritation. Chronic long-term effects of Cadmium exposure are bronchial and
pulmonary irritation, bronchiolitis, emphysema. kidney, liver, lung, immune system,

blood. and nervous system problems. The EPA considers Cadmium as a probable human
carcinogen.

Arsenic is a naturally occurring gray-colored element in the earth’s crust, and is usually
found combined with other elements. [t was used and still is used in horﬁe remedies and
as an antiparasitic agent in veterinary medicine. Common routes of exposure for Arsenic
are inhalation. ingestion and absdrption, most commonly from ingestion of food intake.
Acute Arsenic exposure by inhalatioh can result in gastrointestinal, hemolysis; and
central and peripheral nervous system disorders. Acute oral exposure to inorganic
Arsenic can result in gastrointestinal, central nervous system, cardiovascular system,
liver, kidney or blood disorder problems, and at high coﬁcentrations, death. Chronic
inhalation exposure to Arsenic is 'repo‘rted to cause irritation of skin and- mucous
membranes. Chronic oral exposure to inorganic Arsenic causes gastrointestinal effects,
" anemia, peripheral neurology, skin lesions, hyperpigmentation, gangrene of the

extremities, vascular lesions, and liver or kidney damage. Arsenic is listed as a Group A
carcinogen.

Appendix E includes additional health effects information on Lead, Cadmium and

Arsenic obtained from the Agency for Toxic Substances and Disease Registry.

Potential human exposure to contaminants can occur by direct contact with the soil, by
wind dust particles where erosion has occurred, and by not having controlled access to
the Site, which might allow children and other unauthorized persons to enter the Site.
Environmental exposure may occur from wind-blown particles from areas that are
sparsely vegetated or with no soil cover barrier, allowing the heavy metals that have

attached themselves to soil particles to become airborne and deposited off site in

inhabited areas or in streams and rivers.




Implementation of the preferred removal alternative will mitigate the concerns arising

from contaminated Site soils by significantly reducing the possibility of public exposure
to these soils.

4.2 From Off Site Sediment Contamination:

The parameters of concern in the sediments are Lead, Cadmium, Arsenic and Zinc. The

characteristics of these metals were summarized above, except for Zinc.

Zinc is a bluish-white shiny metal and is one of the most common elements found in the
earth’s crust. Zinc is also essential for human health. Zinc exposure can occur by
inhalation and ingestion. Acute symptoms of Zinc overexposure can lead to stomach
cramps, nausea, and vomiting. Acute inhalation exposure can lead to metal fume fever.
Chronic effects of ingestion overexposure to Zinc can cause anemia, pancreas damage

and lower levels of high-density lipoprotein cholesterol. The chronic inhalation hazards

of Zinc are not known. Zinc is not listed as a carcinogen.

Appendix E includes additional health effects information on Zinc obtained from the
Agency for Toxic Substances and Disease Registry.

Potential exposure to human health can occur by direct contact with the sediments and by
sediment particles becoming airborne by the wind. The other means of potential
exposure through sediment contamination is by the sediments being washed downstream
and accumulating in a water body and absorbed or ingested by lower life forms and being
transferred up the food chain and ultimately ingested by humans, or by being distributed
onto agriculture fields for human consumption in times of flooding. While these
pathways may potentially exist for a few individuals, the expected frequency and
duration of any exposure is expected to be minimal for this site. The environmental
threat from contaminated sediments is as previously mentioned by sediments being

washed and accumulated in a sensitive ecosystem.
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The preferred alternative, which includes source removal.and capping at the plant site,
will stop the further transport of contaminants from the plant site into the surface water
pathways. Also, the sediment removal from portions of the Unnamed Creek will provide

additional source control and reduce impacts to Drum Creek.

43  From On-Site and Off Site Surface Water:

The parameters of concern in surface water are Lead, Arsenic, Cadmium and Zinc. These
metals have a tendency to attach themselves.to soil and sediment particles and are
generally not water soluble under natural conditions. Heavy metals d_o'not_ generally
break down, but.usually change forms when exposed to certain chemical environments
not typically found in nature. The surface water and sediment analytical results verified
that the heavy metals are generally being 'r'et'aiﬁe'd in the sediments-and are not leaching
out into the surface water. Possible human health exposure could occur by direct contact
in surface water pools where sediments have accumulated or by any activities that stir up
the sediment into the surface water. Based on the analytical data, environmental
concemns from surface water do not pose a threat. .Implementation of the _p'referred

removal alternatives will mitigate any concerns arising from surface water..

4.4 From Groundwater:

The nearest water well is ¥2 of a mile from-the Site, located in an upgradient direction.
Water wells are generally of poor quality in the whole region due to-brine influence from
oil field activities, .sulfate concentration and hardness. Groundwater studies conducted
pursuant to the Consent Order show that the groundwater contamination documented by’
KDHE on-site has not moved off site. Groundwater has no potcntial.human: health

exposure and poses no threat to the environment,
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4.5 Potential Contamination of Drinking Water:

The City of Cherryvale receives its drinking water from Big Hill Lake which is located
upstream of surface drainage from the Site. There are no drinking water reservoirs or

public drinking water supplies downstream from the drainage inflow from the Site.

There are a total of 17 private wells within a four-mile radius of the Site. The wells are
plotted on Figure 10. The groundwater flow on the Site is from east to west. There is
only one well within one-half mile of the Site and it is located upgradient in relation to
the Site. There are four additional private wells within a two-mile radius of the Site.
However, one is north in an upgradient direction, two are approximately two miles south
of the Site, one is approximately two miles southwest of the Site, and none of them is in

the downgradient groundwater flow direction. The other twelve wells are outside the
two-mile radius.

Due to the non-existence of drinking water wells within a four-mile radius in the
downgradient groundwater direction of the Site, and also due to downgradient monitoring
wells showing no off-site impact on groundwater, it is concluded that the Site is not

contaminating any off-site groundwater quality or drinking water wells.

4.6 Other Situations or Factors Posing a Threat to Public Health, Welfare, and

Environment:

Dust generated from the removal and transport of contaminated soil could cause a threat
to public health and the environment. The RA Plan will include a means of dust

suppression during the course of removal and transport of contaminated soil and roads.

5.0 Cleanup Levels:
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5.1  Cleanup Levels for Contaminated Soils:

Cleanup levels for'contaminated soils on-site, including the EPA Repository, will be

based on the NRRSK based standard for Kansas.

5.2 Cleanup Levels for Sediment Removal:

All visible sediments will be removed from the portions of the Unnamed Creek identified
in‘Section 3.4.2.

5.3

Sampling and Analysis Plan foi"Conﬁrming the Boundaries of Con_tamihatedr
Areas:

The areas outlined on Figures 3, 3-2, and 5 depict additional locations which will be
sampled to confirm the boundaries of the contaminated soils shown on the
isoconcentration,maps. After sampling and analysis, the isoconcentration maps will be
adjusted to reflect updated findings. The sampling of additional areas will be'a
c¢omposite of the top six inches of soil. The sampling and analysis. plan to be followed is

outlined in Appe’ndix F.

6.0 Removal Action Design:

6.1  Identification and Listing of Areas Where Removal Action is Needed:

The areas that require removal action are:

o The on-site areas outside the EPA Repository and outside of the active railroad

tracks where the Lead, Cadmium and Arsenic levels exceed the NRRSK‘.

e The on-site area within the EPA Repository as outlined on Figure 5 'whi'ch”

‘exceeds the NRRSK level for Lead and Arsenic.
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The surface water pathway of the Unnamed Creek where all visible sediments are

to be removed in those portions of the Creek described in Section 3.4.2.

The former lagoon area, where excavated soils and sediments will be placed ina
disposal facility, the disposal facility covered with a new 18" clay liner plus 6 of
topsoil, the entire former lagoon area raised a minimum of 3 feet (including the
new clay cap), the existing clay cap repaired as necessary and upon completion,

the surface drainage improved over the entire previously closed lagoon area.

6.2 Removal Action Goals;

The Removal Action Goal for soil material exceeding the NRRSK is to prevent any
future harm to the public and the environment by either removing the soils or capping
them in place. The goal of remediating the contaminated sediments in the designated
portions of Unnamed Creek is to eliminate the future environmental degradation by
removing these sediments. The goal of repairing the cap over the previously closed pond
area is to prevent the erosion of the fill material below the cap and also to limit the
percolation of the surface water. The goal of raising the entire surface of the former

lagoon area by a minimum of three (3) feet is to prevent interfacing between the

groundwater and surface water.

6.3 Identification and Assessment of Applicable Removal Action Alternative

Methods for Contaminated Soils:

6.3.1 Evaluation of Removal Alternatives for Contaminated Soils Located Outside

of the EPA Repository and Outside of the Active Railroad Track Corridor:

Removal action alternative methods for soil material located in those areas vﬁthin the Site
which exceed the NRRSK are:

l. Do nothing.

2. Cap and leave in place.
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3. Remove soils above NRRSK and dispose off site.

4. Remove soils above NRRSK and dispose on-site.

The “Do Nothing” alternative is not considered a viable alternative. To leave the
contaminated soil at the surface would result in surface water contamination and possible

harm to the public and ecosystems via surface water pathways and wind erosion.

Capping the surface areas which are above the NRRSK will meet the regulatory
requirements. The cap would consist of an 18” clay cap and six inches of top soil.
However, it will require restricted covenants to continue on the capped areas. Restricted

areas can only be used as parking areas and, therefore, will not meet the objectives of the
landowner, City of Cherryvale.

Options 2 and 3 do not include on-site disposal. However, the surface of the previously
closed lagoon area will still be required to be raised by a minimum of 3 feet. This could

only be accomplished under Option 2 or 3 by bringing clean soil from off site at an

estimated additional cost of $2,012,500.

Options 3 and 4 are the same, but differ only in the disposal options, with off-site
disposal being far more costly. Physically removing the soil material above the NRRSK
and placing the excavated soil in an off-site landfill, or on a prepared on-site disposal area
and capping, would provide the best long-term solution, would meet the goals of

protecting surface water and groundwater, and would meet the goals on protecting human

health and environment.

The disadvantages of disposing the material off site are several:

1. The excavated on-site soil will be needed to elevate the closed lagoon area

before final capping.

!\)

There is an increased risk of traffic accidents and material releases in
transporting the soils over the highway system to an off-site landfill. Itis

estimated that 5000 truck round trips will be required to transport the
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" impacted soils to the nearest landfill. which is approximately 75 miles
away. In addition, there will be definite damage to roads and bridges
resulting from heavy truck traffic.

3. The closest off-site landfill where the soils could be economically
disposed of is approximately 75 miles from the Site. Additional pre-
treatment of the soils may be required before the landfill can be used.
The time required for pre-treatment and transportation will substantially
lengthen the time required to implement the RA Plan.

4. Transporting the soil to an off-site landfill will result in significantly
increased costs. See Page 39 for cost comparisons.

5. Transporting the soils to an off-site landfill presents the risk of additional
liability for those soils in the event the landfill is improperly managed by

. the landfill operator.

6. The on-site disposal area designated for the excavated soils is the surface
of the previously closed pond area. This area will continue to be subject
to restricted covenants in any event, since waste material was placed there
in 1979. Putting additional contaminated soils there will thus not results
in an increase in the portions of the Site that must remain subject to
restrictive covenants.

7. Utilizing the surface of the previously closed pond area will also meet the
objective of eliminating the erosion of material below the old cap, and
eliminating the potential for surface water penetration below the cap.

8. Removing material and disposing off site would require additional off site
soil to be brought to the Site to raise the lagoon area.

9. Remove soil above NRRSK and dispose off site is far more costly than

on-site disposal ($16,951,700 compared to $3,880,593).

In view of the foregoing disadvantages of off-site disposal, excavation of impacted soils

and disposal on-site is the preferred alternative.
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6.3.2 Evaluation of Removal Alternatives for Contaminated Soils Placed Within

the EPA Repository:

Removal Action alternative methods for soil material located in the EPA Repository Area
which exceed the NRRSK are:

l. Do nothing.
Cap and leave in place.
Remove soils above the NRRSK level and dispose off site.

Remove soils above the NRRSK level and dispose on-site.

> w N

The “Do Nothing” alternative is not considered a viable alternative. To leave the

contaminated soil at the surface would result in surface water contamination and possible

harm to the public and ecosystems via surface water pathways.

Capping and leaving in place is an environmentally acceptable option. The cap would
consist of an 18” clay cap, and six inches of topsoil. However, the “Cap and Leave in
Place” alternative would require restricted covenants to continue in that area limiting

future development. Restricted areas can only be used as parking areas and, therefore,

will not meet the objectives of the landowner, City of Cherryvale.

Options 2 and 3 do not include on-site disposal. However, the surface of the previously
closed lagoon area will still be required to be raised by a minimum of 3 feet. This could

only be accomplished under Option 2 or 3 by bringing clean soil from off site at an
estimated additional cost of $2,012,500.

Removal of soils above the NRRSK and disposing off site or on-site are both equally
environmentally acceptable methods. For the reasons discussed in Section 6.3.1 above

excavation of contaminated soil and on-site disposal is the preferred alternative.
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Soils underneath the off-site soils placed in the EPA Repository that exceed the Kansas
NRSSK levels will be left in place, since they are covered by the off-site soils placed in
the EPA Repository ranging from three to sixteen feet in depth.

6.4 Identification and Assessment of Applicable Removal Action Alternative for

Contaminated Sediments:

6.4.1 Unnamed Creek:

The Applicable Removal Action Alternative Methods for contaminated sediments are:

Do nothing.

[\

Remove visible sediments as outlined in Section 3.4.2 and dispose off site.

(V9 ]

Remove visible sediments as outlined in Section 3.4.2_and dispose on-

site.

Options 2 and 3 include removing the contaminated sediments above the NRRSK for all
the heavy metals, disposing either on or off site, re-sampling the remaining soil, grading
to proper drainage and re-vegetating. Option 2 or 3 would be a permanent solution that
would be more favorable than Option 1 for public health and the environment. For the

reasons set forth under Section 6.3.1 above, on-site disposal, Option 3, is the preferred

alternative.

6.4.2 Drum Creek:

For the reasons stated in Section 3.4.2, it is recommended that no sediments be removed

from Drum Creek.
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6.5  Assessment of the Need for Groundwater Removal Action and Identification

and Review of the Applicable Alternatives:

The off-site groundwater monitoring data establishes that no off-site groundwater

removal action is required.

6.6 Comparison of Applicable Alternative Methods:

The candidate alternative methods for removal action listed above were compared in
accordance with their cost, regulatory acceptability, implementability, meeting the
Respondents’ objectives, and other factors. Shown on Pages 39, 40, 41, and 42 are the

estimated costs for implementation of each of the candidate alternative methods.

Presented on Page 43 is the comparison of all the identified candidate alternative removal

alternatives utilized in choosing and proposing the preferred alternative.
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COST ESTIMATES
NATINAL ZINC SITE
CHERRYVALE, KANSAS

SEDIMENT
AREAS OUTSIDE WITHIN THE REMOVAL

EPA REPOSITORY EPA FROM CAPPING
AND RAILROAD REPOSITORY UNNAMED POND

ALTERNATIVES CORRIDOR AREA CREEK SURFACE

Remove Soil Above NRRSK and
Dispose On-Site ! 2,280,900 175,000 1,335,093 3,880,593

Remove Soil Above NRRSK and
Dispose Off-Site ! 13,986,600 158,600 535,000 2,271,500 16,951,700

Cap and Leave In-Place ' 2,738,293 143,107 175,000 2,271,500 5,327,900

! Backup calculations are provided on Pages 40, 41 and 42
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CAP AND LEAVE IN-PLACE

Areas Outside EPA Repository and Railroad Corridor
Mobilization/Demobilization. o '
Plot Grid System

Sampling and Testing’

Cap: 59 acres x 43560/27 x 2’ x $11.50/cy
Surface'Drainage and Riprap

Seeding: o

QA/QC

Construction Supervision

Project Enginéer

Surveying

As Built Drawings

Certification and Permitting

Fencing.

Sub-Total

EPA Repository and Railread Corridor

.Sampling and Testing

Cap: 1 acre x 43560/27 x 2 x $11.50/cy
Compaction

" Surfacé Drainage and Riprap,
Seeding

QA/QC

‘Construction Supervision
Project Engineer

Surveying
As Built Drawings

- Certification:
-‘Sub-Total

.Sediment Removal and On-Site Disposal from ,Unnam_ed Cregk

Capping Pond Surface )
Material to Raise Pond Area by 3': 175,000 cy x-$11.50/cy
Surface Drainage and Riprap

Seeding

QA/QC

Construction Supervision

Projéct Engineer

Surveying

Final Report, As-Built Drawings and Certification
Sub-Total-

TOTAL

40

AMOUNT (8

14,000
20,000
25,000
2,189,293
45,000
55,000
140,000
65,000
45,000
40,000
10,000
40,000
50,000
2,738,293

5,000
37,107
30,000

5,000
10,000
20,000
10,000

5,000

5,000

16,000
10,000
143,107

R

175,000

2,012,500
30,000
44,000
40,000

. 40,000
40,000
20,000
45,000

2,271,500
"~ 5327,900

o nonnonr




REMOVE SOILS ABOVE NRRSK AND DISPOSE OFF-SITE

Areas Outside EPA Repository and Railroad Corridor
Mobilization/Demobilization

Plotting Grid system

Testing to identify areas for excavation

Excavation, testing and loading of Contaminated Soil; 96,400 x $11/cy
Transportation and Disposal: 96,400 cy x $120/cy
Final Grading

Place 1’ Soil Cover: 63,000 cy x $10/cy

Surface Drainage and Riprap

Clay Cap: 10 acres x 1.5 ft x 43560/27 x $11.50/cy
Seeding

QA/QC

Surveying

As Built Drawings

Technician: 4 month x 200 HR/MONTH x $55/Hr
Laboratory

Construction Supervision

Project Engineer and Permitting

Fencing

Sub-Total

EPA Repository and Railread Corridor
Excavation, testing and loading of Contaminated Soil; 600 x $11/cy
Transportation and Disposal: 600 cy x $120/cy
Place Soil Cover: 2,000 cy x $10/cy

Compaction

Surface Drainage and Riprap

Seeding

Surveying

Construction Supervision

Project Engineer

Sub-Total

Sediment Removal and Off-Site Disposal from Unnamed Creek
Sediment Removal

Transportation & Disposal 3,000 x $120/cy
Sub-Total

Capping Pond Surface

Material to Raise Pond Area by 3’: 175,000 cy x $11.50/cy
Surface Drainage and Riprap

Seeding

QA/QC

Construction Supervision

Project Engineer

Surveying

Final Report, As-Built Drawings and Certification
Sub-Total

TOTAL

41

| | Y | N A (1

o

AMOUNT ($)

14,000
20,000
30,000
,060,400
11,568,000
50,000
630,000
25,000
266,200
35,000
30,000
13,000
30,000
44,000
16,000
50,000
55,000
50,000

13,986,600

6,600
72,000
20,000
30,000
5,000
5,000
5,000
10,000
5,000
158,600

175,000
360,000
535,000

2,012,500
30,000
44,000
40,000
40,000
40,000
20,000
_45.000
2,271,500
16,951,700



COST ESTIMATE CALCULATIONS FOR
ALTERNATIVE REMOVAL ACTION METHODS

REMOVE SOILS ABOVE NRRSK AND DISPOSE ON-SITE

Areas OQutside EPA Repository and Railroad Corridor
Mobilization/Demobilization

Haul Road Construction

Plotting Grid system

Testing to identify areas for excavation

Excavate and Transport Soil To Disposal Area; 99,400 x $7/cy
Place and Compact soil at Disposal Area: 99,400 x $2/cy
Final Grading

Place Soil Cover: 63,000 cy x $10/cy

Surface Drainage and Riprap

Clay Cap: 10 acres x 1.5 ft x 43560/27 x $11.50/cy
Seeding

QA/QC

Surveying

As Built Drawings

Technician: 4 month x 200 HR/MONTH x $55/Hr
Laboratory

Construction Supervision

Project Engineer and Permitting

Fencing

Sub-Total

EPA Repository and Railroad Corridor
Excavation, testing and loading of Contaminated Soil; 600 x $11/cy
Compaction

Transportation and Disposal: 600 cy x $5/cy
Place Soil Cover: 2,000 cy x $10/cy

Surface Drainage and Riprap

Seeding

Surveying

Construction Supervision

Project Engineer

Sub-Total

Sediment Removal and On-Site Disposal from Unnamed Creek

Cap the Pond Surface:

Cap over the excavated soil: 20 acres x 43560/27 x 2 ft x $11.50/cy
Raise 4 acres: 4 acres x 43560/27 x 4.5’ x $11.50/cy
Surface Drainage and Riprap

Seeding

QA/QC

Construction Supervision

Project Engineer

Surveying

Final Report, As-Built Drawing and Certification
Sub-Total

TOTAL

42

| | | (O T I |

| | O | 1 N O [

AMOUNT

14,000
16,000
20,000
30,000
695,800
198,800
50,000
630,000
25,000
278,300
35,000
30,000
13,000
30,000
44,000
16,000
50,000
55,000
50,000
2,280,900

6,600
30,000
3,000
20,000
5,000
5,000
5,000
10,000
5,000
89,600

175,000

742,133
333,960
30,000
44,000
40,000
40,000
40,000
20,000
45.000

1,335,093
3,880,593



ACTION
LOCATION

METHOD

REGULATORY
ACCEPTABILITY

CANDIDATE

IMPLEMENTABILITY

REMOVAL ACTION METHODS COMPARISON

FORMER NATIONAL ZINC SITE

CHERRYVALE, KANSAS

MEETING
RESPONDENT’S
AND LAND
OWNER’S
OBJECTIVES

OTHER FACTORS

RECOMMENDATIONS

Areas Qutside
of EPA
Repository
Area and
Active Rail
Road Corridor

Cap and leave
in place’

Acceptable

[mplementable. However,
lagoon area will still be
elevated for final capping,
requiring off-site soil.

Respondent: Yes

Land Owner: No
Due to restrictive
covenants

5,009,793.00

Capped areas (almost entire site) will require
restrictive covenants to remain in place, which
will limit future development.

Not Recommended

Remove soils
above NRRSK
and dispose
off-site

Acceptable

Not easily implementable. Due
to the distance to the landfill.

Respondent: No
Due to high cost and
liabilities.

Land Owner: Yes

16,258,100.00

On-site soil will be needed to elevate the lagoon
area for final capping, risks of material release
during transportation, and liability at the landfill

Not Recommended

Remove soils
above NRRSK
and dispose on-
site

Acceptable

Implementable.

Best meets objectives
of Respondent and
Land Owmer.

3,615,993.00

Eliminates Risk and Liability

Recommended

Within the
EPA
Repository
Area

Cap and leave
in place

Acceptable

Implementable.

Respondent: Yes

Land Owner: No
Due to restrictive
covenants

143,107.00

Will require restrictive covenant to remain, which
will limit future development.

Not Recommended

Remove soils
above NRRSK
and dispose
off-site

Acceptable

Not easily implementable. Due
to the distance to the landfill,

Respondent: No
Due to high cost and
liabilities.

Land Owner: Yes

158,600.00

On-site soil will be needed to elevate the lagoon
area for final capping, risks of material release
during transportation, and liability at the landfill.

Not Recommended

Remove soils
above NRRSK
and dispose on-
site

Acceptable

Implementable.

Best meets objectives
of Respondent and
Land Owner.

89,600.00

Eliminates Risk and Liability

Recommended

Note:

Remove visible
sediments and
dispose off-site

Acceptable

Not easily implementable. Due
to the distance to the landfill.

Respondent: No
Due to high cost and
liabilities.
Land Owner: Yes

535,000.00

On-site soil will be needed to elevate the lagoon
area for final capping, risks of material release
during transportation, and liability at the landfill

Not Recommended

Remove visible
sediments and
dispose on-site

Acceptable

No action B not considered a viable candidate alternative

Land Owner is the City of Cherryvale

Implementable.

Best meets objectives
of Respondent and
Land Owner.
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6.7 Proposed Removal Action:

After a thorough review of technical, environmental, short-term and long-term risk
factors, and the estimated costs for implementation of each alternative method listed in
this report, Respondents recommend the Removal Action alternatives presented in this

section. The proposed Removal Action alternatives include the following:

e Soils from those areas on the Site (outside the EPA Repository and outside the
active rail line corridor) containing contaminants of concern in concentrations
above the Kansas NRRSK levels (Lead 1000 mg/kg; Cadmium 1000 mg/kg;
Arsenic 38 mg/kg) should be removed to a maximum depth of 18 inches, and the
excavated soils should be consolidated on the former lagoon area on the west side
of the Site.

» Areas where soils are removed should be covered with a minimum of six
inches of topsoil and graded for proper surface drainage.

» Areas which continue to target above the Kansas NRRSK levels after
removal to a depth of 18 inches should either be removed in additional six
inch lifts to a depth at which the Kansas NRRSK levels are no longer
exceeded, or should be covered with a cap consisting of 18 inches of clay
plus six inches of top soil and continue to be subject to restrictive
covenants as to future use.

e Soils placed in the EPA Repository should be left undisturbed, except for one
small area around sampling point #18 where the soils exceed the Kansas
NRRSK levels. The soils in that area which exceed the NRRSK levels should
be excavated and consolidated onto the former lagoon area. The remaining
soil material in the EPA Repository should be compacted from the surface and
left in place.

« In view of the depth of the EPA Repository material, any soils beneath the
soils placed in the EPA Repository which contain contaminants of concern
in concentrations exceeding the Kansas NRRSK levels should be left

undisturbed.



7N

The on-site disposal facility which will be located on topof the formeflagoon
area will receive excavated soils and sediments and after proper grading will

be capped with 18 inches of compacted clay followed with 6 inches of topsoil

and proper seeding. The engineering design of the. on-site disposal facility,

including the engineering specifications and QA/QC plans, will be competed
and presented in the RA Work Plan.

The elevation of that. portion of the former lagoon area which will receive
excavated soils and sediments and be covered by an 18” ’cl'aywcapyand 6” of
topsoil should be raiséd to prevent groundwater and 'surface water interaction.
The entire surface of the former lagoon area should be:raised a minimum of at
least three feet in order to prevent interfacing between the groundwatér and
surface water.

The existing cap on the former lagoon area should be repaired as needed, and
the entire area recontoured to provide proper drainage.

No action should be taken regarding down gradient groundwater, inasmuch as

the groundwater'is not impacted by contaminants of concern:

The'visible sediments in the pathway of Unnamed Creek between the west

boundary of the Site.and Drum Creek should be removed and consolidated

onto the former lagoon area as outlined in Section 3.4.2 of this RAD.

‘No action should be taken regarding any sediments in Drum Creek in view of

the fact that the water quality in Drum Creek is essentially not im’p"a'cted by
contaminants.of concern, and sediment'removal could be more harmful than
leaving the sediments in'place.

All permits required for implementation of the RA Work Plan, including the
Army Corps of Engineers Section 404 Permit:for removal of sediment from

the Unnamed Creek, will be obtained b’ribr to-the start of construction

activities.
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6.8 Soil Removal:

Sections 6.7 and 6.8 of this RAD Report describe:in more detail the. components of the

‘proposed Removal Action alternative for impacted on-site soils and sediments from the

Unnamed: Creek.

The proposed soil removal alternative includes the total or partial removal of Site soils

exceeding the NRRSK and disposal of the excavated soils at.an on-site disposal facility.

The-on-site disposal facility will be placed on the surface of the previously closed lagoon

area. The following presents a list of the steps that will be employed in soil removal:.

e Determine the extent of contamination by analysis.

e Determine areas to be removed.

¢ Remove the top six inches of specified areas.

e Sample the next six inches for determining if additional excavation is needed.

e If below NRRSK, place a minimum of six inches of clean soil over the excavated
areas, grade and re-vegetate.

o If above NRRSK, remove an additional six inches and re-sample.

o Repeat the previous two steps until 18 inches of surface soil material is removed,
if required.

e Determine the areas where more than 18 inches of surface soil excavation is
needed

e Determine whether to continue excavating below 18 inches with 6 inch

increments.or to cap and leave in place.

The excavated soils will be physically removed and hauled onto the area designated for

on-site disposal of excavated soils. The on-site disposal facility, following the

placement and grading of the disposed soils.and sediments, will be capped with 18 inches

of compacted clay liner followed with 6 ‘inches of topsoil and proper seeding.
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To prevent interfacing between surface water and groundwater, the entire former lagoon

area, including the disposal facility, will be elevated a minimum of three feet.

The excavated areas will be covered with a minimum of six inches of clean soil, graded
for proper drainage and seeded. The areas that require more soil for proper drainage will

receive additional soil and be properly graded.

The following presents a list of steps that will be used in removal and disposal of soil

material from the EPA Repository:

¢ Conduct soil sampling around sampling point #18 to determine the boundaries of

soil material to be excavated.
e Remove the soil material exceeding the NRRSK.

¢ Conduct confirmatory sampling to assure that all of the soil material exceeding
NRRSK is removed.

e Grade the excavated area and re-vegetate.
6.9 Sediment Removal:

All of the visible sediments removed from Unnamed Creek will be placed onto the
prepared area in the former lagoon area for placement and clay capping. The amount of
sediments to be removed is estimated to be approximately 2,500 cubic yards. There are
isolated pockets of shallow surface water in varying locations along Unnamed Creek.
These have been created by erosion or by agricultural equipment moving through the
area. These small isolated pockets will be graded when the sediments are removed to
prevent water ponding in the future. Listed below are the Removal Action steps for this

alternative for Unnamed Creek.

e Remove all visible sediments as outlined in Section 3.4.2 in this RAD.

e Place the sediments in the former lagoon area to be clay capped.
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» Grade areas of Creek bed with clean soil where grading is necessary to maintain

slope.

6.10 Proposed Removal Action Plan with Tasks and The Sequence of
Implementation:

The Consent Order provides that upon approval of this RAD Report by KDHE, including
any revisions required to address KDHE comments, the revised RAD Report will be

incorporated into the Consent Order as Exhibit 5 thereto.

The Consent Order further requires that within 30 days after KDHE issues its final
Removal Action Decision, the Respondents are required to submit a draft RA Plan to
KDHE. Within 30 days after KDHE provides its comments on the draft RA Plan, the
Respondents are required to submit a revised RA Plan to KDHE, which addresses
KDHE’s comments. Upon KDHE approval, the revised RA Plan will be incorporated
into the Consent Order as Exhibit 6 thereto.

Implementation of the RA Plan will proceed in accordance with the following schedule

of Tasks:

Task 1: Develop and submit a Work Plan to KDHE for RA Plan implementation.
Prepare revised Work Plan to address KDHE comments. Obtain needed
access and permits. Negotiations regarding performance of RA Work
Plan with KDHE as required by the Consent Order. Obtain permits and

complete access agreements.

Task 2: Prepare bid documents, conduct pre-bid job walk and obtain bids.

Task 3: Award RA contract.

Task 4: Mobilization.

Task 5: Flag the Site grid system.

Task 6: Conduct Site soil sampling to verify boundaries of the contaminated
areas.

48



Task 7:

Task 8:

Task 9:

Task 10:
Task 11:
Task 12:
Task 13:

Task 14:

Task 15:
Task 16:

Task 17:

Conduct soil sampling at the EPA Repository Area around sampling point

#18.

Develop maps outlining the boundaries of the contaminated areas

at the Site for contaminated soil removal, including the EPA Repository.

Obtain permit for borrow area and conduct geotechnical testing.

Mobilize equipment.

Prepare on-sife disposal area to receive contaminated soil and sediments.

Prepare borrow area for operations.

Start excavation of soils above the NRRSK from Site.

13.1 Remove top six inches of specified areas.

13.2  Sample the next six inches to determine if additional excavation is
needed.

13.3 Below NRRSK, place minimum of six inches of clean soil over the
excavated areas, grade and re-vegetate.

13.4 Above NRRSK, remove additional six inches and resample.

13.5 Repeat the above steps until 18 inches of soil material is removed.

13.6 Determine areas where soil excavation will be carried below 18
inches.

13.7 Continue excavation below 18 inches, if needed, using the
established procedures described above.

13.8 Determine the areas where capping and restrictive covenants will
be necessary.

Start contaminated soil excavation from EPA Repository Area.

14.1 Remove soil material exceeding the commercial NRRSK.

142 Conduct confirmatory sampling to assure that all of the soil
material exceeding NRRSK is removed.

Grade excavated areas with clean soil and re-vegetate. .

Cap and vegetate the areas where impacted soils below the 18-inch depth

will be left in place.

Flag areas for sediment removal in the Unnamed Creek surface water

pathway.
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Task 18:
Task 19:

Task 20:
Task 21:
Task 22:
Task 23:

Remove sediments and transport to on-site disposal area.

Grade and backfill, as appropriate, the excavated areas in the Unnamed
Creek drainage area.

Cap and re-vegetate the on-site disposal area and construct fence.
Implement land reclamation plan at borrow area and re-vegetate.
Demobilization.

Prepare As-built Drawings and Certification Document for job

Completion. Includes development of a Post-Closure Care Plan.

6.11 Schedule for Implementing the Proposed Removal Action Plan:

Respondents estimated schedule for implementing the RA Work Plan is as shown on

Page 52, subject to adjustment for seasonal construction factors.

6.12

Mitigative Measures During Construction

During the construction of the preferred removal alternative, certain construction

activities may impact the environment. These activities and the proposed mitigative

measures are identified below:

Excavation of the Contaminated Soil Material

During the excavation of the contaminated soils, potential environmental
impacts will be dust generated by these activities and rainfall
over the disturbed areas.

Mitigative measures to be applied include: spray of water for dust control
and controlling the run-off during the rain events. The storm run-off
management plan, which will be developed for construction activities, will
address the mitigative measures for erosion control and prevention of
contaminated run-off from disturbed areas leaving the work area.

Other earthwork activities including placement of excavated contaminated
soil material, placement of soil and clay cap, excavation and transportation

of borrow material, and other construction activities associated with the
project.
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The mitigativeé measures will be the same as listed above.
3. During the Removal of the Sediments from Unnamed Creek

‘The sediment removal from Unnamed Creek will be carried out during the
dry season. For dust control, when required, there will be spraying of
water. In order to control the transportation of sediments from the
excavation areas in'a downstream dircctionj, the-excavation areas will be.
protected from potential stream flow by placement of earth dikes or
placement of temporary culverts.

4. Domesticated animals entering the work areas:

Efforts will be made with the adjacent property owners to keep the
domesticated animals.out of the Site in separate fields and away. from the
Site.
During the construction activities, all necessary mitigative measures in addition to those
listed above will be implemented in order to minimize the potential impact from the

project on the environment.

6.13  Protection of the Site Following Completion of RA Construction

The areas that will require protection after completion of the RA construction include the.
disposal area.and the areas with continuing restrictive.covenants. The disposal area will
‘be fenced in with a 6 feet chain link fence and with a. minimum of two gates to provide

access to the. dispo‘sal;are'a.
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NATIONAL ZINC
CHERRYVALE, KANSAS
T '
ID | Task Name Durstion | M1 | M2 | M3 | M4 | M5 | MB | M7 | M8 | WD |mn]m1[ma]m:imm]molim*ﬁz (2]
i ]mammm 0 days | Mot Lnes | e ] ow ) S ) N
|2 Submit Draft RA Plan 0 deys h
3 | Finallze RA Plan 0 days
4 RA implementation Start 0 days .i_bh
§ | Task 1: Develop and Submit s 23 days
RA Work Plan to KDHE |
& | Task 1; KDHE Approval of the 7
Work Pan o [
T |Tesk 1: Negotiate with KDHE 44 days
Implementation of the RA
Work Plan
| & | Obtain Permits and Complete: 60 days
@ | Task 2: Prepare and Send Bid 0 days
o
16| Task 3: Contract Award 28 days
11| Task 4: Mobilization saml
" {2 | Task §: Fiag the Grid System 5 days |
13| Task 8: Condust Soll Sampling 5 days |
st National Zinc Site
4| Task 7: Conduct Sofl Sampiing 5 days
st EPA Repository Area
18| Tesk 8: Receive Test resuts 10 days
and Develop Maps of the
Contaminated Areas
18 | Task 9: Permitting Borrow 20 days
| Arenand Conduction
ical Testing
17| Task 10: Mobiization of 5 days
| |Equipment
18| Task 11 & 12: Prepare Bomow 10 days
| Area and on-site Contaminated
| Soll Disposal Area
18 | Task 13: Excavate National Zinc 110 days }
| Site, Sample, Test and Fil with
;dm&d
20 Task 14: Excavats EPA 15 days
| Repository Site, Sample, Test
' and Fill with Clean Soll |
|
TE | Task 15: Grade Excavated 25 doys |
| Aress with Clean Sol and | I = =
22 |Task 18: Cap and Vegetate the 20 dys | TH |
| Areas where impacted Sol
| Below 18 depth |
T 23| Task 17: Flag Areas of 3days
Contaminaed Sediment in the [
|24 | Task 18: Remove Cotaminated 30 days
Sediments and Transport to b‘
On-gite Disposal Area
25 Task 19: Grade the Excavated 10 days t}.q
thm—mm i 1
T 26 | Task20: Cap and Vegetats 35
Mn&?&mmw o Eb
Fence | | |
27 | Task21: Implement Land 18 daya D
Reciamation Pian et Borrow | |
Aren and Vogetats | |
28 | Tesk 22: Demobilization 3 days
28 | Task 23: Prepare As Bullt 15 days |
3| Project Completion ~ odm *‘
; Tesk T M s RoledUp Task | | Roled Up Progress MENSSSSSSSS  Extemai Tesks | T Grow By Summary (—
Do Tm 7 et Progress E—— Summary P Roied Up Miestons Spit Project Summery  p—

Note: Duration represent work days (Monday through Friday)
Page 52
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Table 1

Sediment Samples from Unnamed Creek near the National Zinc Sile - Cherryvale, Kansas

S21-BG2 <0.025

Mercury Arsenic  Cadmium Chromium Lead Zinc

Sample (mg/Kg) (mg/Kg) (mg/Kg)  (mg/Kg)  (mg/Kg) ___(ma/Kg) pH
S-1 0.059 21.20 20.60 11.20 163.00 1470.0 6.90
S-2 0.070 41.50 32.50 11.30 233.00 2150.0 6.81
S-3 0.086 15.80 44.80 11.00 189.00 3290.0 7.45
S-4 0.240 40.30 51.60 12.80 546.00 11900.0 7.22
S-22 0.098 23.20 333.00 17.40 606.00 14600.0 7.67
S-5 0.560 37.80 704.00 19.00 1190.00 16500.0 7.47
S-6 0.170 5.94 68.70 7.68 238.00 2850.0 7.45
S-19 0.046 18.00 511.00 15.60 368.00 32900.0 7.70
S-18 0.088 58.10 177.00 9.49 192.00 3600.0 7.38
S-9 0.160 15.20 79.30 13.20 145.00 2170.0 7.48
S-8 0.064 0.92 23.50 6.96 9.42 1010.0 7.38
S-7-D1 0.130 30.70 430.00 14.00 473.00 10300.0 7.43
. S20-BG1 0.089 6.97 3.98 14.10 22.40 131.0 7.79
11.90 8.94 25.40 70.30 59.6 7.83



Table 2
)

Sediment Samples from Drum Creek near the National Zinc Site - Cherryvale, Kansas

' Mercury Arsenic Cadmium Chromium Lead Zinc
Sample (mg/Kg)  (mg/Kg) (mg/Kg) (mg/Kg)  (mg/Kg)  (mg/Kg) pH
S-15-D8 0.038 2.30 1.80 8.68 8.87 49.9 7.46
S-14-D7 0.052 1.81 1.70 8.20 16.00 81.2 7.06
S-14-D6 0.180 3.17 2.55 9.70 24.50 94.6 717
S-10-D2 0.086 7.16 4.63 13.90 20.60 78.8 6.40
S-11-D3 0.099 11.40 90.40 11.70 144.00 3680.0 7.16
S-12-D4 0.120 13.90 73.00 13.50 223.00 5950.0 7.50
S-13-D5 0.100 8.84 71.10 18.60 109.00 1520.0 7.36
S-16-D9 0.046 1.66 1.77 8.86 10.10 49.6 7.22
S-17-D10 0.051 18.50 14.30 11.60 48.20 517.0 7.03
S20-BG1 0.089 6.97 3.98 14.10 22.40 131.0 7.79
S521-BG2 <0.025 11.90 8.94 25.40 70.30 59.6 7.83



Table 3

Waler Samples from Unnamed Creek near the Nalional Zinc Site - Cherryvale, Kansas

Suspended

Hardness Mercury Arsenic Cadmium Chromium Lead Solids

Sample (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Zinc (mg/L) (mg/L)
W-1 1600 <0.000100 <0.00500 0.039 <0.0100 <0.00500 1.6300 10
W-2 910 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 0.7910 <5.00
W-17 470 0.0002 <0.00500 0.498 0.0365 0.585  35.9000 3780
W-3 280 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 0.6950 7
W-16 320 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 0.2860 18
W-6 300 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 0.3540 <5.00
W-5 310 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 0.2240 <5.00
W-4-D1 240 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 0.0322 10



Table 4

Waler Samples from Drum Creek near the Nalional Zinc Sile - Cherryvale, Kansas

Suspended

Hardness Mercury Arsenic Cadmium Chromium Lead Solids

Sample (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Zinc (mg/L) (mg/L)
W-13-D8 220 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 <0.0100 79
W-12-D7 250 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 <0.0100 <5.00
W-11-D6 230 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 <0.0100 16
W-7-D2 240 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 <0.0100 7
W-8-D3 240 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 <0.0100 33
W-9-D4 230 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 0.1320 58
W-10-D5 240 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 0.0544 130
W-14-D9 250 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 <0.0100 60
W-15-D10 220 <0.000100 <0.00500 <0.00100 <0.0100 <0.00500 0.0204 189



SAMPLING |

POINT

6/24/03

MERCURY

TABLE §
WATER QUALITY ANALYTICAL DATA

CADMIUM
BDL

DRUM CREEK

CHROMIUM

BDL

[ BDL

SAMPLING
LOCATION

W13-D8

6/24/03

BDL

BDL

BDL

BDL

W12-D7

6/24/03

BDL

BDL

BDL

BDL

W11-Dé

6/24/03

BDL

BDL

BDL

BDL

W7-D2

1/30/04

BDL

0.027

BDL

BDL

Upstream same
location as #4

1/30/04

BDL

0.024

0.00938

0.034

Effluent

6/24/03

BDL

BDL

BDL

0.0322

W4-D1

1/30/04

0.0112

0.0961

0.0358

1.07

(Confluence) same
location as #7

6/24/03

BDL

BDL

BDL

0.132

W8-D3

1/30/04

BDL

0.069

0.0251

0.0152

75 Ft downstream
same as #9

6/24/03

BDL

BDL

BDL

0.132

W9-D4

6/24/03

BDL

BDL

BDL

0.0544

W10-D5

/24/03

BDL

BDL

BDL

BDL

W14-D9

6 r'l'z 4}03

BDL

BDL

BDL

0.0204

W15-D10

1/30/04

BDL

0.028

BDL

0.0205

Low water crossing

Same location as #14

3/1/04

BDL

BDL

BDL

BDL

Low water crossing same
Location as #14 and 15

1/30/04

BDL

0.028

BDL

0.036

300 Ft below low
water crossing

3/1/04

BDL

BDL

BDL

BDL

300 Ft below low water |
crossing same as #17

" Blue indicates low water levels and is reported in the Analytical Report

3/1/04

Red indicates high water levels

* Black indicates normal water levels

Note: Parameters are in mg/L

0.002

0

0.005

BDL

MCL’s
0.1

BDL

BDL

2 miles downstream



TABLE 6
SEDIMENT ANALYTICAL DATA

DRUM CREEK
SAMPLING
POINT DATE | MERCURY | ARSENIC | CADMIUM | CHROMIUM | LEAD | ZINC SAMPLING LOCATION
1 6/24/03 0.038 2.3 1.8 8.68 8.87 49.9 S15-D8
2 6/24/03 81.2 S14-D7
3 6/24/03 94.6 S14-D6
4 6/24/03 . 78.8 S10-D2
5 6/24/03:| - = 013 %z v 110,300 - - (Confluence) = ~%+:
SR A ; IR BESEIREC Ty A b)) A
| 6/24/03: 368 )] -S11-D3
Firgin T % ] 6/24/03 ; 59501 ;.- .. . 812-D4 :
8t |'6/24/031| st 1,520 | 300 Ft downstream from #5
‘ S13-D5
6/24/03 . 49.6 Main Street bridge
S16-D9
10 6/24/03 0.051 18.5 14.3 11.6 48.2 517 Low water crossing
S17-D10
11 1/30/04 BDL 6.76 2.99 14.6 9.73 24.9 | 300 Ft below low water crossing

Note: Parameters are in mg/L




fABLE 7

Aquatic Life Support Criteria Calculations Based on K.A.R. 28-16-28

l l l I

Hardness Cadmium Chromium L
Sample ID [WER |(mg/L) {pg/L) Acute Criterion |Chronic Criterion |(pg/L) Acute Criterion Chronic Criterion
W7-D2 1 240 121 4.90 3693 177
W7-D2 (H) 1 240 12.1 4.90 27 3693 77
Effluent 1 220 11.0 457 24 __...3%439f 164
W4-D1 1 240 121 490 _ %693 T
W4-D1 (H) 1 240 11.2 121 4.90 96.1 3693 77
ws-D3 1 240 12.1 4.90 3693 177
W8-D3 (H) 1 240 121 4.90 69 3693 177
W9-D4 1 230 11.6 4.73 .. 3567 170
W10-D5 1 240 121 4.90 3693 177
W14-D9 1 250 12.7 5.06 3819 183
W15-D10 1 220 11.0 4.57 3439 164
W15-D10 (H) 1 220 11.0 457 28 3439 164
LWC-300 1

Hardness Lead Zinc B ~ .
Sample ID |WER |(mg/L) (ua/L) Acute Criterion [Chronic Criterion |(ug/L) Acute Criterion Chronic Criterion
wrp2 | ] 240 249 9.7 L _es T a52
W7-D2 (H) 1 240 249 9.7 252 . 252
Effvent | [ 220] — 938/ 223 8.7 34| T o3l T 234
W4-D1 1 240 249 9.7 32.2 252 252
W4-D1 (H) 1 240 35.8 249 9.7 1070 252 _ 252
w8-D3 1 240 249 9.7 132 252 252
Ww8-D3 (H) 1 240 25.1 249 9.7 15.2 252 252
W3-D4 1 230 236 9.2 132 243 243
w10-DS 1 240 249 9.7 544 252 252
W14-D9 1 250 262 10.2 260 260
Wi15-D10 1 220 223 8.7 20.4 234 234
W15-D10 (H) 1 220 223 8.7 205 234 234
LWC-300
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RODERICK L. BREMBY, SECRETARY

DEPARTMENT OF HEALTH AND ENVIRONMENT

March 10, 2003

William C. Anderson, Esq.

Doerner, Saunders, Daniel & Anderson, LLP
Suite 500

320 South Boston Avenue

Tulsa, Oklahoma 74103-3725

David L. Smiga, Esq.
General Attorney

US Steel

600 Grant Street, Rm 1500
Pittsburgh, PA 15219-2800

Re:  National Zinc Site, Cherryvale, Kansas
Consent Order Case No. 03-E-0022

Dear Mr. Anderson and Mr. Smiga:

Attached for your review and signature by your respective clients, is the final Consent
Order for the National Zinc Site in Cherryvale, Kansas. Please return the document with the
original signature of the authorized representative to me at the address below. I will then forward
it to the secretary of the Kansas Department of Health and Environment for signature. Thank you
for your assistance in this matter.

Sincerely,
Erika Bessey
Attorney
enclosure
pc: Jean Underwood (with enclosure)

OFFICE OF THE SECRETARY
Legal Services
CURTIS STATE OFFICE BUILDING, 1000 SW JACKSON ST., STE. 560. TOPEKA, KS 66612-1368
Voice 785-296-5334 Fax 785-296-7119 http://www kdhe.state ks.us

KATHLEEN SEBELIUS, GOVERNOR



BUREAU OF ENVIRONMENTAL REMEDIATION/REMEDIAL SECTION

GUIDELINE

REMOVAL SITE EVALUATION (RSE)/REMOVAL ACTION

DESIGN(RAD)/REMOVAL ACTION (RA)

BER POLICY#BER-RS-031
DATE: 1995, Updated 1996
PAGES: 4

A Removal Action can be defined as a prompt response action to actual or imminent threats to human

health and/or the environment. Removal Actions are conducted to mitigate releases or potential
releases of contaminants to minimize potential exposure or threats to health and the environment.
Removal Actions under this Scope of Work (SOW) include:

Drum, waste or contaminated soil removal;

Security fencing or other measures to prevent access;

Construction of drainage controls, stabilization of release mechanisms;
Capping of contaminated surficial areas;

Providing an alternate water supply; and

Preventing exposure to human health and/or the environment.

This SOW for a Removal Site Evaluation and Removal Action (RSE/RA) provides an outline to
abate, prevent, minimize, stabilize, mitigate or eliminate the release or the threat of release of a
contaminant(s) from the site. Conditions considered appropriate for a Removal Action are defined by
the National Oil and Hazardous Substances Contingency Plan (NCP) §300.415 (b-1) and include: -

1)

4)

Actual or potential exposure to human health and/or environment from a hazardous
substance(s), pollutant(s) or contaminant(s); '

Actual or potential contamination of drinking water supplies or sensitive ecosystems;
High levels of hazardous substances(s), pollutant(s), or contaminant(s) in soils largely at
or near the surface which may migrate and act as source areas to contaminate adjacent

soils, sediment, surface and ground water; and

Other situations or factors posing a threat to public health, welfare, or the environment.

The RSE/RA is intended to be a flexible process in which portions can be waived or modified upon
discretion of the KDHE Project Manager.

The primary objectives of the Removal Site Evaluation (RSE) are described as follows:



1) Determine the extent of contamination by contaminants of concern and evaluate the
threat to human health and/or the environment;

2) Determine the migration of and the chemical/physical properties of the contaminants:
3) Collect the data necessary to select an appropriate removal action; and
4) Gather a sufficient amount of data to support the design parameters of the proposed

removal action.

The RSE may be waived if adequate site information is present in another form, i.e. as a Screening Site
Inspection or Expanded Site Inspection (SSI or ESI), KDHE approved Preliminary Investigation (PI),
Comprehensive Investigation (CI) or equivalent investigation if the designated KDHE Project Manager
agrees that adequate information exists which meets the objectives noted above; and if the investigation
indicated a removal action is appropriate. If the RSE is waived the process can proceed directly to the
Removal Action (RA) phase, with the existing investigative data summarized and/or included in the
Removal Action Design (RAD) Plan.

The primary objectives of the Removal Action Design (RAD) are described below:

1) To evaluate the feasibility, effectiveness, and cost of at least two (2) viable removal
actions based on the findings of the RSE and to evaluate the "no action" alternative;

2) To recommend and justify a specific removal action for the site consistent with long
term remedial goals;

3) To determine the health and environmental effects of the Removal Action;

4) Establish up- and down-gradient ground water monitonng criteria for the performance
of the Removal Action; and

5) To provide adequate documentation to support the Removal Action as being
consistent with long-term remedial goals in the absence of a Corrective
Action Study (CAS) if the KDHE Project Manager has determined that a CAS
is not necessary for the site.

This SOW outlines the activities to be completed as part of the RSE/RAD. A Work Plan describing in
detail the RSE/RAD activities must be developed and submitted to KDHE for review and approval. In
addition, the Work Plan shall include the following section or appendices as appropriate: 1) Removal
Site Evaluation Plan; 2) Quality Assurance Project Plan; 3) Health and Safety Plan; and 4) Removal
Action Design Plan. An implementation schedule of all RSE/RAD activities outlined in this SOW
should be included in the RSE/RAD Work Plan.



REMOVAL SITE EVALUATION
The RSE shall at a minimum include the following components:
1.0 A review of available information and documented findings;

2.0 A description of the physical characteristics of the site including the geology, soils,
hydrogeology, surface hydrology, land use, and meteorology, at a minimum;

3.0 Detailed description of the type(s) of contaminants involved, release characteristics and
contaminated media;

4.0 Procedures used to determine the nature and extent of the contaminant(s) and evaluate the
transport pathways;

5.0 A screening risk assessment appropriate for determining site risk and removal goals may be
required. The KDHE Project Manager will establish the need for and the scope of the risk
assessment. The risk assessment should concentrate on the specific impacts and exposure
threats the removal is to address in order to evaluate potential threat to human health and the
environment, and establish appropriate removal action response goals.

REMOVAL ACTION DESIGN REPORT

The RAD shall evaluate at least two possible removal action alternatives from data collected. The
removal action alternatives and "no action" alternative shall address threats to human health and the
environment. The evaluation shall include:

1) Summary of RSE work completed (if approprate);

2) Description of contaminants of concern, including a discussion and summary of
data collected (with appropriate QA/QC and data validation information);

3) An evaluation of possible exposure pathways including areal extent of
contaminants of concern;

4) Removal action goals and appropriate action levels; -

5) A description of at least two potential removal action alternatives and a “‘no
action” alternative for the site, including an evaluation of the effectiveness of the
removal action alternatives in terms of the long term remedial objectives and

reduction of risk to health and the environment;

0) A comparison and justification of the costs of each removal action;



7) A consideration of appropriate regulations, ARARsS, etc. pertinent to each
removal action alternative evaluated;

8) Selection of an appropriate removal action giving adequate supporting rationale
for its selection based on the above defined criteria. Necessary plans, diagrams,
etc. lo implement the proposed removal action should be included; and,

9) Establishment of adequate post-removal confirmation sampling to determine
removal action performance.

REMOVAL ACTION PLAN

[f determined necessary by the KDHE Project Manager after approval of the RAD, a Removal Action
Plan containing additional designs, technical specifications, etc. of the preferred removal alternative will
be submitted to KDHE for review and approval according to the KDHE-approved schedule.

Note: For those removal actions which the KDHE Project Manager has determined will entail
long-term monitoring or constitute a portion of a longer term remedial action, the removal
action process should be consistent with the remedial action (investigation /remediation) for
the site. The removal action alternative selected should be consistent with the preferred
alternative selected in the Corrective Action Decision for the site. For example, the CAS

may identify the previously implemented removal action in addition to institutional controls
and long-term monitoring as the preferred alternative, if appropriate.

REMOVAL ACTION SUMMARY REPORT

A Removal Action Summary Report shall be submitted after completion of the removal action
performed according to the KDHE-approved RAD. The Removal Action Summary Report shall
include a final summary of removal action activity and an evaluation of the post-removal action
conlirmation sampling relative to removal action goals.

COMMUNITY RELATIONS ACTIVITIES

A Public Information Program (Policy #BER-RS-002) should be followed for all activities under this
SOW. An NCP-consistent Community Relations Plan (CRP) may be necessary at certain sites and
will be implemented upon discretion of the KDHE Project Manager.
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Exhibit 3
Schedule of Deliverables and Milestones
for the
Removal Site Evaluation (RSE)/Removal Action Design (RAD)/Removal Action (RA)

Deliverable Due Date

Commence Implementation of RSE Work Plant*Within 30 Days of Execution of the Consent

Order.

Submit Draft RSE/RAD Report Within 180 Days of Execution of the Consent
Order.

Submit Final RSE/RAD Report Due within 30 days of receipt of KDHE

comment on the Draft RSE/RAD Report.

Submit Draft RA Work Plan** Due within 30 days of effective date of KDHE
removal action decision.

Submit Final RA Work Plan Due within 30 days of receipt of KDHE
comment on the Draft RA Work Plan.

Commence Implementation of Final RA Work| To be established in amendment to Consent
Plan Order.

Submit Draft and Final RA Summary Reports | To be established in amendment to Consent

Order. _
Submit Operations and Maintenance (O&M) | To be established in amendment to Consent
Reports Order.
Community Relations Plan (CRP) or Public As necessary, KDHE will prepare the CRP or
Information Plan (PIP) PIP.
Submit Quarterly Progress Reports Due quarter-annually upon or before the

anniversary of the effective date of the
Consent Order.

* - As described in Paragraph 35 ofthe Consent Order, the RSE Work Plan corresponds to Phase 2 (Plan
for Field Sampling and Construction of Interim Drainage System) of the September 2002 Revised Plan
for Former Nationul Zinc Site. ‘

** - Including detailed RA implementation schedule (e.g., Gantt chart) and O&M plan.



BEFORE THE KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT
Charles Curtis Building
1000 SW Eighth Street
Topeka, Kansas 66612-1368

IN THE MATTER OF:
CONSENT ORDER

. POLLUTION AT Case No. 03-E-0022

)

)

)

)
NATIONAL ZINC SITE, )
)

CHERRYVALE, KANSAS. )

PRELIMINARY STATEMENT

The parties hereto, the Kansas Department of Health and Environment ("KDHE"), and
United States Steel Corporation and Salomon Smith Barney Holdings, Inc. (hereinafter
"Respondents"), ha\)ing ag?eed that settlement of this matter is in the best interests of all
parties and the public, hereby represent and state as follows:

1. KDHE is a duly authorized agency of the Stafe of Kansas, created by act of the
legislature.

2. KDHE has general jurisdiction of matters involving hazardous substance and
hazardous substance cleanups under the authority of the Kansas Environmental
Response Act (K.S.A. 65-3452a et seq.), as well as hazardous waste and its clean
up (K.S.A. 65-3430 et seq.) and has general authority and responsibility to protect
the waters and soils of the state under the authority of K.S.A. 65-161, et seq.

3. The Respondents agree td undertake all actions required by the terms and conditions
of this Consent Order. In any action by KDHE to enforce the terms of this Consent

Order, the Respondents agree not to contest the authority or jurisdiction of the

C:AERIKAVrem\National Zing\nationaizine.2-28-03.wpd
March 10, 2003



Secretary of Health and Environment to issue this Consent ‘Ordc.er.

4, This Consent Order shall apply to and be binding upon KDHE and the Respondents,
their agents, successors, and assigns. The signatories to this Consent Order certify
that they are authorized to execute and legally bind the parties they represent to this
Consent Order. No change in the ownership or corporate status of the Respondents
shall alter its responsibilities under this Consent Order.

5. The Respondents shall provide a copy of this Consent Order to the City of
Cherryvale, Kansas, which is the owner of the majority of the Site identified in
Paragraph 9 hereof, and shall further request said City to provide a copy of this
Consent Order to any subsequent OWNErs Or Successors before ownership rights are
transferred. The Respondents shall provide a copy of this Consent Order to all
contractors, subcontractors, laboratories, and consultants which are retained to
conduct any work perférmed under this Consent Order, within fourteen (14) days
after the effective date of this Consent Ordér or the date of retaining their services.
Notwithstanding the terms of any contract, Respondents are responsible for
compliance with this Consent Order and for ensuring that their contractors and
agents comply with this Consent Order.

6. Neither entry into nor performance of this Consent Order shall constitute or be
construed as an admission or acknowledgment by either Respondent of any fact,
legal issue, or conclusion of law, or of any liability, fault or responsibility, or of ;1
waiver of any rights, privileges, or defenses, by either of them, or as evidence of
such with respect to the Site described in Paragraph 9 below and the surrounding
environment, nor shall it be admitted in evidence against Respondents in any

proceeding other than a proceeding by KDHE to enforce this Consent Order, and

CERIKAVrem\National Zinc\nationalzing.2-28-03.wpd
March 10, 2003 2



10.

Respondents expressly deny any liability, fault or responsibility with respect to said
Site.

The Findings of Fact and Conclusions of Law made by KDHE as set forth below are
not admitted by Respondents. However, solely for the pL'xrposes of this Cdnsent
Order, and subject to the provisions of Paragraph 6 above, Respondents consent
that said Findings of Fact and Conclusions of Law shall govern and contro! their
obligations, rights and duties under this Consent Qrder.

While the Respondents to this Consent Order do not admit liability for the
contamination at the Site identified in Paragraph 9 hereof and the surrounding
environment, nevertheless they agree to enter into this Consent Order to undertake
the activities contained in the approved Work Plan and Scope of Work as described
below.

FINDINGS OF FACT

The National Zinc Site (the “Site”) is located at the nonhweé,tern city limits of
Cherryvale, Montgomery County, Kansas. The geographic coordinates of the Site
are 39° 42' 30.0" North latitude and 96° 25'_00“ Westilongitude. The Site is located
in Section 8 in Township 32 South, Range 17 East and is illustrated in the attached
map incorporated herein as Exhibit 2.

The Site consists of approximately 360 acres including the former National Zinc
smelter facility on the northern edge of Cherryvale, Kansas. Review of historicé-l
information indicates that the Edgar Zinc Company began construction of a primary
lead and zinc smelter at the Site in 1898. The facility initially was constructed with
1,800 retorts and three furnace buildings. By 1908 the smelter facility had 4,800

retorts and 24 furnaces. By 1928 the facility had four (4) massive ore roasters and

C:\ERIKA\rem\Nalional Zinc\nationalzinc.2-28-03.wpd
March 10, 2003 3



1.

12.

13.

24 furnaces in operation. This facility was reéognized as the largest zinc smelter in
the world until World War I. At least one half of the demand for primafy zinc
production was for galvanizing purbo_ses.

The facility operated as the Edgar Zinc Company until sometime after 1928, when
it was reorganized as the National Zinc Company. Production appears to have
declined through the 1930s when most active operations ceased.

Sludges and liquid wastes contaminated with heavy metals were contained in large
settling ponds covering approximately 23 acres. The lagoons were used to contain
runoff from an estimated 2,000 tons of slag and roasted ore. The National Zinc
smelter facility permanently terminated operations on December 24, 1976.
Presently, the Site contains the encapsulated former lagoon, several abandoned
buildings and building foundations, and the remains of the smelter operations.
Incidents of surface water contamination in the 1950s were reported to KDHE by
adjacent property owners when contaminated water breached the large pond. On
April 1976, the Site was investigated by KDHE foliowing complaints from farmers
regarding visual observations of contamination in Drum Creek and concern over the
possibility of a fish kill or cattle illness from surface water consumption. KDHE
personnel also inspected the Site on September 27, 1977 for possible surface water
or groundwater pollution associated with facility runoff and seeps. Atthe request of
KDHE, limited response actions were initiated at the Site by the National Ziné
Company in October 1977. Beginning in 1979, approximately 95 million gallons of
fluid from the lagoon were treated and discharged into the adjacent Drum Creek.
Ore and sludge were removed from the Site; some of the remaining sludge

(approximately 300 tons) was encapsulated on-site. The lagoon was filled with dirt

C\ERIKAVrem\National Zinc\naticnalzinc.2-28-03. wpd
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14.

185.

16.

17.

and top soil, treated with lime, and planfed with grass. Five monitoring wells were
installed in the western and southern edges of the large pond. Analytical results of
groundwater samples collected in 1982, 1983, and 1984 showed high levels of
cadmium and lead. |

A restrictive covenant limiting use or development of part of the property was
prepared in 1983 and still governs a majority of the Site. The City of Cherryvale
currently owns the majority of the property containing the former National Zinc
smelter.

In 1995 KDHE conducted additional sampling at the Site. Lead was detected at