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1.0 Introduction

In July 2004 U.S. Steel Corporation and Salomon Smith Bamey Holdings Inc.
(Respondents) submitted to the Kansas Department of Health and Environment (KDHE) a
Remedial Action Design Report (RAD) for the Former National Zinc Site at Cherrvvale
Montgomery County, Kansas (Site). By letter dated September 13, 2004 KDHE issued a
“Notice of Approval” for the RAD Report, with certain conditions.

In the RAD Report, Respondents recommended removal of visible sediments from
Unnamed Creek between the west boundary of the smelter Site and Highway 169, but
recommended no action regarding the rest of Unnamed Creek and Drum Creek. One of the
conditions included in KDHE's September 13, 2004 approval letter was the following:

Page 3 of the RAD Report, last paragraph states “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 concern. and sediment removal
would be more harmful than leaving sediments in place.” KDHE is unable to agree
or disagree with the Respondents’ comment at this time, however KDHE looks
forward to discussing remedial options for Drum Creek following the completion of
the proposed down-stream sampling.

Subsequent to its September 13, 2004 letter, KDHE held a public meeting on the RAD
Report in December 2004 and took public comment. Additionally both the Respondents
and KDHE have collected additional water quality and sediment data from Drum Creek.

This Supplement to Remedial Action Design Report (Supplement) is intended to amend
the RAD Report to (1) present the additional data collected by the Respondents and
KDHE, (2) present revised conclusions for Drum Creek south of the Confluence with
Unnamed Creek (Confluence) and for the portion of Unnamed Creek extending from the
Confluence to the Martin Street crossing into the EPA borrow area (Martin Street crossing)
as shown in Figure 1, and (3) present revised recommendations for remediation of the
portion of Unnamed Creek from the Martin Street Crossing to the Confluence and for
Drum Creek south of the Confluence.

This Supplement will present sediment removal and containment alternatives, including a
Preferred Altermative, which when implemented, will abate, prevent, minimize, or
eliminate the environmental impacts (associated with heavy metal contamination contained
in sediments) to local and downstream receptors.

The removal and containment alternatives developed in this Supplement are set forth in
Section 4. In Section 4, the Respondents list and evaluate four candidate Remedial
Alternative Action methods, and in Section 4.6 propose Alternative 3 (visible “Hotspot”
sediment removal from Drum Creek and Unnamed Creek at the Confluence only and
construction of the Catchment structure approximately 4.75 miles downstream from the
Confluence) as their Preferred Alternative. Prior to preparing this Supplement, the
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Respondents in a letter dated February 6, 2006 and its attachment (Design Basis
Memorandum for Drum Creek Catchment) presented the Catchment design portion of the
Preferred Alternative to KDHE for its review and approval. KDHE responded to the
Respondents letter of February 6, 2006 with a letter dated March 21, 2006. In its letter,
KDHE stated that it officially approved the design memorandum, providing that the
Respondents provide information on the five comments listed in that letter. The
Respondents in Section 4.7 of this Supplement provide information and a response to the
five comments listed in KDHE's March 21, 2006 letter. Additionally, this Supplement has
been updated and revised to include information and materials responsive to comments
contained in KDHE's letter of June 9, 2006. Copies of the Respondents’ February 6, 2006
letter and KDHE’s letters of March 21, 2006 and June 9, 2006 are included in Appendix B
of this Supplement.

The following is a summary of the principal components of the Preferred Altemative:

e Upon the approval of this Supplement by (KDHE). prepare and submit to KDHE a
Remedial Action (RA) Plan for this Supplement.

e Obtain permits required for implementation of the Preferred Altemative, including
the Army Corps of Engineers Section 404 Permit for sediment removal from the
two creeks and for construction of the sediment Catchment facility on Drum Creek.

e Construct a sediment Catchment facility in Drum Creek approximately 4.75 miles
downstream from the Confluence.

e Remove visible sediments from Unnamed Creek starting from the Martin Street
Crossing and extending to the Confluence, and reshape and stabilize the slopes and
bottom in the excavated areas with clean dirt as needed. Transport sediments to the
Site for disposal.

« Repair the Martin Street crossing and place it in service as part of the access road
system.

e Construct a temporary dike in Drum Creek between the Confluence and the City
Outfall for flow control (flow control dike) to provide de-watering in the sediment
removal area at the Confluence.

¢ De-water the area in Drum Creek between the Confluence and approximately 300
feet downstream. Reshape and stabilize creek banks as needed.

» Remove the visible sediments in Drum Creek between the Confluence and
approximately 300 feet downstream, transport to the Site for disposal, and reshape
and stabilize the creek bed as needed.

s Transport the sediments removed from Drum Creek and Unnamed Creek to the Site
and place them in the old lagoon area under the clay cap system.



2.0 Description and History

The Former National Zinc Site is an old smelter Site located on the north side of the City
of Cherryvale, Montgomery County, Kansas. The Site drains into Drum Creek via an
intermittent stream known as Unnamed Creek. Drum Creek eventually empties into the
Verdigris River approximately eleven miles south of the Confluence. Heavy metals have
been detected in the sediments at varying concentrations in Drum and Unnamed Creeks,

2.1 Previous Studies and Sampling

Both Respondents and KDHE have conducted sampling of the sediments in Unnamed and
Drum Creeks. The KDHE conducted sampling events in February of 2001, and November
2005. The Respondents conducted sampling events during 2003, 2004 and 2005. The
results of sampling events that were conducted between 2001 and 2004 by both KDHE and
the Respondents are included in the RAD Report (see Section 3.3.2. at pages 15— 19 and
tables referred to therein); theretore, that data is not included as part of this Supplement but
is incorporated herein by reference.

Appendix A contains the analytical results from the sampling events conducted by the
Respondents and KDHE subsequent to KDHE's September 13 approval letter. The original
sampling discussed in the RAD Report was focused on water quality in relation to the
heavy metal contamination in the sediments. It reached the conclusion that sediments did
not impact the water quality, and the subsequent sampling events therefore focused on
sediments in relation to biological impacts.

In May 2005 the KDHE, the Kansas Department of Parks and the United Stated Fish and
Wildlife Service released their report concerning a preliminary biological assessment on
Drum Creek upstream and downstream of the Confluence to determine natural resource
damage from heavy metal contamination. The study covered habitat measurements, fish

abundance and diversity, macroinverebrate diversity and abundance as well as other
factors.

2.2 Discussion

Table 1 summarizes the sediment sampling data included in the approved RAD Report and
in Appendix A of this Supplement. This table shows the heavy metal concentrations in
background samples, the measured peak heavy metal concentrations and the heavy metal
distnbution in Drum Creek at the Confluence and at two downstream locations
approximately 5 and 7 miles from the Confluence, respectively. Table 1 also lists the
consensus based Probable Effect Concentrations (PEC’s)* for comparison with
background concentrations and concentrations in Drum Creek sediments downstream of
the Confluence. In order to take into consideration the variations in laboratory results, the
available data at each location was arranged as described in Table 1 footnotes.

*MacDonald, Ingersoll and Berger,
Development and Evaluation of Consensus — Based

Sediment Quality Guidelines for Freshwater Ecosystems, Archives of Environmental
Contamination and Toxicology 39. 20-31 (2000), at. p.24.




TABLE 1

HEAVY METAL CONCENTRATION DISTRIBUTION IN
DRUM CREEK SEDIMENT SAMPLES

Peak .
Concentration” Sampling Pt. #6°

B:t-::lcs_.lfrt::-uru:iI Confluence 5100 Road Bridge

Arsenic (mgkg) 78.9 78.0 61.35
Cadmium (mg'kg) 4,72 160.9 7.5
Chromium (mg/'kg) 37.5 90.3 28.9
Lead (mg/kg) 52.5 223.0 50.2
Zinc (mg/'kg) 247.0 4.377.0 755.0
Notes:

Sampling Pt.#7°
4200 Road Bridge
33.9
4.72
30.8
46.0

459.0

Consensus
Based PEC

33.0

4.98
111.0
128.0

459.0

Average of Green Country Testing and PACE Analytical Services, Inc. Laboratory results of samples
taken on November 22, 2005 at sampling points #1 and #2 by KDHE and split samples provided to A &

M Engineering.

Peak concentration results from KDHE sampling event in February 2001, and A & M Engineering

sampling event in 2003.

Average of Green Country Testing and PACE Analytical Services, Inc. Laboratory results of samples
taken on November 22, 2005 by KDHE and split samples provided to A & M Engineering.



The data included in Table 1, in the RAD Report and in the Appendix A of this
Supplement establish the following:

1.

)

3.0

The Arsenic concentrations in Drum Creek are impacted by other sources in
addition to the Site. The background Arsenic levels in sediments are higher than the
peak Arsenic levels measured in the sediments at the Confluence and are also
higher than the PEC concentration of 33 mg/kg.

The peak Cadmium, Lead, and Zinc levels in the sediments at the Confluence are
substantially higher than the measured background levels, therefore, this area is
classified as a “Hot Spot”. The * Hot Spot™ area extends from the Martin Street
Crossing to the Confluence and approximately 300 feet downstream in Drum Creek
from the Confluence.

The Arsenic, Cadmium, Lead. and Zinc concentrations in sediments downstream
from the Confluence get gradually lower and approach PEC levels in the vicinity of
or slightly below the 5100 Road Bridge.

The Arsenic, Cadmium, and Lead concentrations in Drum Creek sediments attain
background levels at the 4200 Road Bridge, approximately four miles before the
Creek reaches the Verdigris River. Zinc concentrations at this point are
approximately two times background, but are equal to PEC levels.

Remedial Action

The Respondents have reviewed and evaluated all of the information and data resulting
from the studies conducted by both the Respondents and KDHE, and performed a thorough
review of the available remedial action altematives for remediating Drum Creek and the
portion of Unnamed Creek between the Confluence and the Martin Street Crossing.
Following this review, the Respondents have identified the following to be the most
applicable and beneficial remedial alternative:

Construct a sediment Catchment facility in Drum Creek approximately 4.75 miles
downstream from the Confluence to capture upstream sediments and prevent their
movement downstream.

Remove all visible sediments in Unnamed Creek between the Martin Street
Crossing and the Confluence (visible sediments have a distinct color and texture
and are therefore easily identifiable; this will be confirmed at the pre-construction
site meeting between KDHE, Respondents and their Contractor). Removal of all
visible sediments from the portion of Unnamed Creek between the Site and
Highway 169 has previously been recommended in the RAD Report and that
recommendation is reaffirmed here. At this time, no action is recommended on the
portion of Unnamed Creek between Highway 169 and the Martin Street Crossing
since the creek bed in this segment is largely bedrock and Respondents do not
believe that it contains any visible sediments. This portion of the Unnamed Creek
will be inspected by KDHE, Respondents and their Contractor in a pre-construction
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meeting at the Site to jointly determine if any visible sediments are present that
require removal.

e Install the temporary flow control dike below the City Outfall and above the
Confluence for dewatering purposes.

e Remove all visible sediments in Drum Creek from the Confluence to approximately
300 feet downstream from the Confluence.

¢ Dispose of all sediments removed from Drum Creek and Unnamed Creek beneath
the cap to be constructed on the old lagoon area on the Site.

3.1 Sediment Removal

Removal of the sediments from Unnamed Creek between Martin Street Crossing and the
Confluence will be accomplished by building a staging area approximately 50 feet east of
the Confluence (see Figures 2, 3 and 3 continued). The Unnamed Creek bottom is wide
enough to accommodate a dozer and track loader. The sediments will be excavated by use
of a dozer and transported to a constructed staging area for loading on dump trucks for
transporting to the Site. The staging area surface will contain a liner and proper drainage
control to contain the excavated sediments. Storm water and the drained water from the
stockpiled sediments at the staging area will be collected in a sump and pumped back into
Drum Creek following a reasonable settling time. The transported sediments will be
placed on the old lagoon area at the site and capped.

The side slopes of the segments of Unnamed Creek which currently are vegetated, and
where the vegetation is disturbed by sediment removal, will be revegetated.

Removing the sediments from the Confluence to the 300 foot mark downstream in Drum
Creek will be accomplished by building a temporary flow control dike above the
Confluence. The water will be pumped out of the work area to below the 300 foot mark,
which is the end of the sediment excavation zone. A separate pump will be installed
upstream of the flow control dike for controlling the incoming water to the Confluence.
The constructed temporary dike will have the capacity to hold approximately three days of
city discharge capacity. The estimated amount of sediment removal from the Drum Creek
Confluence is approximately 2200 cubic yards. The sediments will be excavated and
placed on strategically placed staging areas (shown on Figures 2 and 3) constructed with a
liner, loaded on dump trucks and transported and disposed on the old lagoon area. Clean
soil will be placed as necessary to reshape and maintain the creek slopes.

A Catchment structure on Drum Creek located approximately 4.75 miles downstream from
the Confluence will be constructed at the location shown on Figures 4 and 5. This
sediment Catchment structure will be constructed in accordance with the Engineering
Design and Specifications shown in Figure 6. The sediment Catchment structure includes
two dikes constructed from R-7 niprap that will have 12" to 30" (average 15”) stone size
and FS-3 crushed stone filter material, which will have maximum 6.5” (average 2.5") size
rock. The dikes are designed to withstand a maximum of 15 ft./sec. stream flow velocity.
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3.2  Endangered Species

Montgomery County, Kansas currently has three species listed as endangered or protected.
They are the Bald Eagle, American Burying Beetle, and the Neosho Mucket. The type of
construction activities proposed for the creek bottoms of these two creeks will not be a
threat to the existence of the Bald Eagle or to the American Burying Beetle. The Neosho
Mucket which i1s endemic to the Neosho and Verdigns basins of the Arkansas River
Systems in Oklahoma, Kansas, Missoun and Arkansas, is currently known to exist in the
Verdigris River but is not known to occur in Drum Creek, and none have been observed in
the area of the Confluence and the Catchment area. The type of construction proposed in
this RAD Report will not pose a threat to the existence of the Neosho Mucket.

4.0 Removal Action Alternatives

Candidate Remedial Alternative Action Methods Considered;

No Action

Visible Sediment Removal only at the Confluence

Visible Sediment Removal only at the Confluence and Sediment Containment
Dredge Drum Creek and Unnamed Creek at the Confluence and all of Drum
Creek from the Confluence to the Highway 5100 bridge (approximately 5 miles of
stream bed).

= o

4.1 Alternative 1 - No Action
The “No Action” Alternative is not considered as a viable option. Leaving the
contaminated sediments in place will likely result in additional dissemination of heavy

metals in Drum Creek and therefore will increase the environmental risk and concems.

4.2 Alternative 2 - Visible Sediment Removal only at the Confluence

This Alternative includes removal of visible sediments from the “Hot Spot™ which consists
of the segment of Unnamed Creek between Martin Street Crossing and Drum Creek and a
segment of Drum Creek between the Confluence and extending approximately 300 fi.
downstream. The removed sediments will be transported to the Site and placed on the old
lagoon area under a clay cap.

Access into Drum Creek and Unnamed Creek to perform the sediment removal can be
accomplished with minimal damage to the stream banks and the trees and other plant
system on the banks. As the “Hot Spot” area is de-watered, fish in the area will be
collected and moved above the temporary de-watering dike. Removal of the sediments
will be destructive to organisms in the sediments, but this will be limited to the combined
stretch of approximately 600 feet of creek bed in the “Hot Spot” area where metal
concentrations are high. Therefore, sediment removal from the limited “Hot Spot™ area
can be accomplished with minimal impact on the creek ecosystem.



Sediments with lower metal concentrations located below the “Hot Spots™ area would be
left in place and would gradually dissipate over time by natural attenuation,

This Alternative eliminates the sediments from the designated “Hot Spot™ area but does not
control the possibility of downstream migration of metal bearing sediments now located
below the “Hot Spot™ area, nor prevent the possibility of those sediments moving below
the point near the 5100 Road Bridge where sediment metal concentrations approach PEC
levels. Therefore this Alternative, by itself, is not the Preferred Alternative.



4.3 Alternative 3 -Visible Sediment Removal only at the Confluence and Sediment
Containment

This Alternative includes the sediment removal from the Unnamed Creek and Drum Creek
“Hot Spot” as described in Alternative 2 above and adds the additional feature of sediment
containment by first constructing a sediment Catchment structure in Drum Creek
approximately 4.75 miles downstream from the Confluence. The sediment Catchment
structure as shown on Figure 6 includes two dikes constructed from R-7 riprap and F35-3
crushed stone filter material. The upstream dike is 3ft. high, 8 ft. wide on the top with 2:1
side slopes. The downstream dike is 50ft. downstream from the first dike and 1s 2ft. high
with 4ft. width at the top and with 2:] side slopes. The sediment Catchment basin created
between the two dikes will have a sediment storage capacity of approximately 350 c.v.

This Alternative will remove the visible sediments from the “Hot Spot™ area. It will also
prevent the possibility that sediments below the “Hot Spot” area, which are considerably
lower in metal concentration than those in the “Hot Spot™ area, could migrate past the
Catchment area. It will thus protect the area below the Catchment, which is now at or
below PEC levels, from the possibility of further metal impact while the portion of Drum
Creek above the Catchment undergoes gradual clean up over time by the process of natural
attenuation. It also avoids the destruction of the Creek ecosystem, which would be caused
by wholesale dredging (see Alternative 4 below) of the sediments from the entire stretch of
Drum Creek from the “Hot Spot” area to the proposed location of the Catchment. It is
therefore the Recommended Preferred Altermmative action method (Preferred Altermative).

4.4  Alternative 4 — Dredge Drum Creek and Unnamed Creek at the Confluence
and all of Drum Creek from the Confluence to the 5100 Road Bridge

Dredging Drum Creek from the Confluence to 5100 Road Bridge (approximately a total of
five miles) and Unnamed Creek at the Confluence would definitely remove the sediments
from Drum Creek. However, this would cause a total ecological disaster for Drum Creek.
The stream ecosystern would be essentially destroyed, and adjoining properties would also
suffer significant impacts due to construction activities. Further, this Alternative would
cost approximately 25 times more than the Preferred Altermnative method — see Table 2.
There is no need to incur the ecological destruction and excessive cost of this Alternative
when the Preferred Alternative is available and will be effective.

10



4.5  Cost Comparison and Evaluation of Alternatives

Table 2 presents the estimated cost calculations for implementing each Altemative
evaluated as a potential method for the Drum Creek remediation. Table 3 presents a
comparison and evaluation of the candidate Alternatives.

4.6 Preferred Alternative

Respondents propose Alternative 3 (visible “Hot Spot™ sediment removal only from Drum
Creek and Unnamed Creek at the Confluence, and construction of Catchment structure

approximately 4.75 miles downstream from the Confluence) as the Preferred Altemative
for Drum Creek remediation.

4.7 KDHE Approval of the Catchment Basin Design

In its letter dated March 21, 2006 KDHE officially approved the Catchment basin design
provided that the comments listed in KDHE's letter are addressed to KDHE's satisfaction.
Information requested by KDHE in its March 21, 2006 letter concerning the “Design Basis
Memorandum for Drum Creek Catchment™ was set forth in five comments. The following
lists the five comments from KDHE followed by the Respondents’ response to each
comment. '

Comment 1.

KDHE recommends that the Respondents discuss with various state and federal entities
that regulate or govern surface water drainage systems. Permits for stream modification
and diversion may be required. Recommended contacts include: Corps of Engineers and
Kansas Department of Agriculture/Division of Water Resources. Please provide
documentation that these entities have been contacted and copies of signed permits that are
required to complete the project. KDHE cannot provide final approval of this project until
this information is provided.

The Kansas Department of Wildlife and Parks should also be contacted since the proposed
two-dyke design may hinder or inhibit the migration of fish during normal flow conditions.
Please provide documentation of this contact.

Response 1.

Respondents will prepare and submit a section 404 permit application to the U.S. Army
Corps of Engineers, Kansas City Region for the removal of sediments from the Confluence
area (Drum Creek from the Confluence downstream approximately 300 feet and Unnamed
Creek from the Confluence to the Martin Street crossing), and for the construction of the
sediment Catchment basin. The U.S. Army Corps of Engineers as part of its standard
operating procedures will identify and notify any agencies with jurisdictional interest and
ask for their response in writing for their comments and their approval of the proposed
project. Respondents will answer any questions these agencies may have and obtain their
approval of the project and submit their correspondence to the U.S. Army Corps of
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Engineers and to KDHE. The Kansas Depantment of Wildlife and Parks and Kansas
Department of Agriculture/Division of Water Resources are among the agencies required
by the U.S. Army Corps of Engineers, Kansas City region to be contacted.

Comment 2.

According to the design memorandum, the Respondents are working on obtaining access
to the Catchment basin area. It is important to note that the road access will be necessary
to the Catchment basin area to allow periodic cleanout of the upstream side of both dykes.
Potential high water conditions and wash-out of access roads should be considered.

Response 2.

In their access agreements with the landowners Respondents have obtained access to
sufficient land area for not only construction but also for servicing the Catchment. The
easements will continue in effect as long as necessary to service the Catchment.
Respondents will remove any significant accumulation of sediments that are found during
periodical inspections that have accumulated within 25 feet north of the north dike. The
determination as to whether to remove any sediments will be made jointly with KDHE
based on observations and information gathered during the inspections. Copies of the
access agreements and easements necessary to implement, operate and maintain all aspects
of the Preferred Alternative will be furnished to KDHE.

Comment 3.

The Respondents should further explain the methodology used in determining the
maximum stream flow of 15 feet per second and the ability of the two-dyke system to
withstand this flow rate and the effect of higher flow rates on contaminated sediment
accumulated in the Catchment basin system.

Response 3.

The size of riprap being proposed in constructing the two dykes associated with the
sediment Catchment design is R-7. The design manual prepared by the National Crushed
Stone Association for constructing Erosion and Sediment Control Structures is projecting
that R-7 riprap will withstand a maximum flow velocity of 15 fi/sec. flow rate. The
maximum flow velocity during a 100 year flood flow of approximately 35,000 ft./sec. is
calculated to be approximately 13 ft./sec which is less than 15 ft./sec. We believe that the
two dike sediment Catchment system provides a very effective design for trapping the
sediments in the stream under laminar and turbulent flow conditions. The periodical
removal of sediments from north of the north dike during February and August (see
response to comment 4 below, as well as at Paragraph 2 and 3 of Section 7.0 below) will
minimize the effects of any scouring of the sediments in the creek bed during high flow
conditions.



Comment 4.

[deally the Catchment basin should be constructed prior to in-stream sediment removal of
the unnamed tributary and hot spots along Drum Creek to capture potentially contaminated
sediments that are mobilized during the sediment removal process. Potentially,
contaminated sediments would be contained by the Catchment basin to prevent further
impact to Drum Creek downstream of the Catchment basin area. Please provide a schedule
of the remedial action including Catchment basin construction and in-stream sediment
removal.

Response 4.

The sediment Catchment basin will be constructed prior to any sediment removal at the
Confluence. The construction schedule is presented in Section 5.

Section 7, provides for inspection and 1f necessary cleanout of the Catchment as well as the
25 feet north of the north Catchment dike during February and August, which, based on
statistical information, are the months most likely to predate potential flood periods and
minimize scouring of accumulated sediments by high flow conditions.

Comment 5.

An adequate monitoring system should be established for the project. This includes pre-
construction monitoring to establish a baseline of stream conditions (this data has already
been collected by KDHE and the Respondents), monitoring during construction activities
to document potential contaminated sediment migration downstream, post-construction
monitoring to document conditions following sediment removal activities and finally long
term monitoring to document natural recovery over the long term (Monitored Natural
Recovery). The project schedule should include these monitoning events.

Response 5.

Section 7 outlines the monitoring system for pre-construction, during sediment removal
activities and post-construction.

5.0 Construction and Schedule

It is anticipated that the Drum Creek remediation, including construction of the Catchment,
will occur during the first six months of the smelter site remediation project, after the Site
preparation in the lagoon area has been completed and it is available to receive both site
residues as well as sediments from Drum Creek and Unnamed Creek. The sediment
Catchment basin will be constructed before any sediment removal activity takes place at
the Confluence area.

The anticipated duration of field work and construction activities for completing the Drum

Creek Remediation project is 2 to 3 months (excluding the duration for finalizing access
agreements and obtaining the required permits), depending on the stream flow conditions.
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TABLE 2
COST ESTIMATE CALCULATIONS FOR REMEDIAL ACTION
ALTERNATIVES FOR DRUM CREEK SEDIMENT CONTROL

No Action:

No Cost
Visible Sediment Removal Only at the Confluence (Drum Creek and Unnamed
Creek)

Sediment Removal from Unnamed Creek at the Confluence:

Operation duration 7 days @ $6,000/day S 42,000
Grading riverbed 500 cy @ $15.00/cy 7,500
Service road construction 14,000
Clearing trees 6,000
Transportation of the excavated sediments 500 cy @ $9.00/cy 4,500
Placement of the sediments in disposal area 500 cy @ $3.00/cy 1,500
Engineering Supervision 6,000
Subtotal 81,500
Sediment Removal from Drum Creek at the Confluence:
R.oad construction 15,000
Clearing Trees 5,000
" Dike construction 28,000
Pumping and maintenance of the work area 18,000
Excavation of 2,200 cy sediments 18 days (@ $7,000/day 126,000
Transportation of the sediments 2,200 cy @ $7.00/cy 15,400
Grading with clean soil 500 cy @ $15.00/cy 9,600
Placement of the sediments in disposal area 2,200 cy @ $3.00/cy 6,600
Engineering Supervision 8.000
Subtotal 231,600
TOTAL $ 313,100

Visible Sediment Removal Only at the Confluence (Drum Creek and Unnamed
Creek) and Sediment Containment (1 Sediment Containment Structure):
Sediment Removal from Unnamed Creek at the Confluence:

{Same as Alternative 2a) 81,500
Sediment Removal from Drum Creek at the Confluence:

(Same as Alternative 2b) 231,600
Sediment Containment Structure:

Riprap 850 tons (@ $38.00/ton 32,300
Filter Stone 100 tons (@ $30.00/ton 3,000
Site slope preparation 3,500
Subbase Preparation 3,000
Entrance Road Construction 10,000
Engineering Supervision 5,200
Subtotal 57,000
TOTAL $ 370,100

14



TABLE 2 CONTINUED

COST ESTIMATE CALCULATIONS FOR REMEDIAL ACTION
ALTERNATIVES FOR DRUM CREEK SEDIMENT CONTROL

Dredging Drum Creek from Confluence to 5100 Road Bridge Including the

Unnamed Creek Confluence:

Sediment Removal from Unnamed Creek at the Confluence:

(Same as Alternative 2a)

Drum Creek (26,400 L.F., 90 Ft Wide, and 2 Ft of Sediments);

Total Volume of Sediment Excavation:

176,000 C.Y. @ $22.00/C.Y.

Transportation and Disposal at the Site:

176,000 C.Y. @ $25.00/C.Y.

Creek Bed Restoration

Engineering Design and Supervision
Subtotal

Total

15

81,500

3,872,000

4,400,000
550,000
300,000

9,122,000

$9,203,500



TABLE 3

CANDIDATE REMEDIAL ALTERNATIVE ACTION METHODS FOR DRUM CREEK REMEDIATION

Alternative Method

Regulatory
Acceplability

Implementability

Meeting Respondents and

Requlatory Objectives

Cost

Recommendations

1 - No Action

Mol Acceptable

Implementable; however,
does nol remediate
anylhing

Respondenls: Yes
Requlalors: No

2 - Visible Sediment Removal Only al the
Confluence (Drum Creek and Unnamed

Nol Acceplable

Implementable; however,
does not provide an
effective remedial solution

Respondents: Yes
Regulalors: No

[\_Ip___(ins!

Mol Recommended

$313,000

Mol Recommended

Creek)

3 - Visible Sediment Removal Only al the
Confluence (Drum Creek and Unnamed
Creek) and Sediment Contalnment (1
Sediment Containment Struclure)

Acceplable

Implamentable; provides
an affeclive remadial
solulion

Respondents: Yes
Regulalars: Yes

$370,000

Recommended

4 - Dredging Drum Creek from Confluence lo
HWY 160 Bridge Including the Unnamed
Creek Confluence

Not Acceplable

Vary hard to implemant,
environmentally not
acceptable

Respondenls: No

Regulatars: No

Not Recommended

$9,200,000




6.0 Remedial Action (RA) Plan Outline for Implementing the Preferred
Alternative

The following presents an outline by tasks of a preliminary RA Plan for Implementation of
the Preferred Alternative method for remediation of Drum Creek, including Unnamed
Creek from the Confluence to the Martin Street crossing.

Task 1.

Task 2.

Task 3.

Task 4.
Task 3.

Task 6.
Task 7.
Task 8.

Task 9.

Task 10.

Task 11.

Task 12.

Task 13.

Identify property owners whose permission for access will be required to
implement the Preferred Alternative and finalize access agreements.

Obtain permits required to complete the Preferred Alternative including
Armmy Corps of Engineers Section 404 Permit and review by Kansas
Department of Wildlife and Parks and Kansas Department of
Agriculture/Division of Water Resources.

Construct road and entryway into Drum Creek for Sediment Catchment
Dikes located north of 5100 Road Bridge. Figure 3.

Construct Sediment Catchment dikes in Drum Creek. Figure 6.
Construct service road for maintenance of Catchment.

Obtain a composite sediment sample from Catchment basin to establish
baseline conditions.

The Martin Street and Unnamed Creek crossing will be repaired to
accommodate heavy equipment movement.

Construct an access road and the staging area for Unnamed Creek. Figures
2 and 3.

Construct temporary flow control dike in Drum Creek up stream of the
Confluence.

De-water the Drum Creek sediment removal area at the Confluence.

Remove visible sediments from the Unnamed Creek area and place
sediments on staging area for transportation and disposal at the Site.

Construct access road and prepare staging areas for sediment removal from
Drum Creek between Confluence and approximately 300 feet downstream.

Remove visible sediments from Confluence to approximately 300 feet
downstream and place in staging areas for transportation and disposal at the

Site. Reshape Drum Creek and Unnamed Creek slopes, creek bed and place
clean soil as needed.

17



Task 14, Obtain a composite sediment sample from Catchment to evaluate the impact
of sediment removal from the Confluence.

Task 15. Prepare the Engineers Certification describing, and documenting the work
performed and certifying the completion of the project.

18



7.0 Operation and Maintenance (O & M) of Catchment

Following the completion of the sediment removal in Drum Creek and Unnamed Creek,
restoration will be such that no maintenance will be needed for the creeks themselves.

The Catchment will require periodical inspection and maintenance. Respondents are
proposing the following steps for operating and maintaining the Catchment.

1. The Catchment basin will be constructed before any sediment removal activity
takes place at the Confluence. Prior to start up of any sediment removal activity,
one composite sediment sample will be taken from the Catchment basin after
construction in order to establish the baseline conditions for lead, arsenic. cadmium
and zinc,

Following the completion of the sediment removal activities at the Confluence,
another composite sediment sample will be taken from the Catchment basin and
analyzed for lead, arsenic, cadmium and zinc to monitor for potential
contamination migration.

b2

In the months of February and August after construction of the Catchment, and
until on-site construction is completed, the Catchment and the 25 feet area north of
the north Catchment dike will be inspected. On these inspections, sediment
samples will be collected and analyzed for lead, arsenic, cadmium and zinc.
Additionally, the volume of sediments that have collected in the Catchment will be
measured, and in conjunction with KDHE, a determination will be made as to
whether this volume of accumulated sediments is such as to indicate removal. The
removed sediments will be placed in the lagoon area facility prior to closing the
cap. Also, during the approximate one year period between construction of the
Catchment and completion of project construction, the Catchment will be inspected
quarterly for stability/integrity of the system, and any needed repairs will be made.

3. During the months of February and August in the first year after completion of the
project, the Catchment and the 25 feet area north of the north dike will be inspected
and sediments removed as determined in conjunction with KDHE. The disposal
location for any sediments that are removed will be decided after communication
with KDHE. Also, any repairs needed to maintain system stability/integrity will
be made.

4, Following each of the above referenced inspections, an inspection report will be
prepared and submitted to KDHE including sediment measurements, analytical
sample results, volume of sediment removed, if any, and repairs made to the
Catchment system, if any.

5. After completion of the inspection to be conducted one year after completion of
project construction as discussed in paragraph 3 above, the Respondents will
analyze the data accumulated from all inspections and submit a report to KDHE
making recommendations as to future operation of the Catchment. Respondents

19



shall evaluate all potential options, including termination of O & M activities on
the Catchment as well as continuing O & M for a recommended period of time.

The sampling methodology for taking, transporting and analyzing the sediment samples
will be included in the Drum Creek Remedial Action Plan which will be prepared

following KDHE approval of this Supplement and prior to start up of construction
activities.
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APPENDIX A
Analytical Data
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December 01, 2005

Mr. Rob Bixby

KDHE

1000 SW Jackson Ave
Topeka, KS 66614

RE Project: 602286

Project ID: NATIONAL ZINC

Dear Mr. Bixby:

Pace Analytical Services, Inc.
408 Loirel Blva,
Lanaxa, K3 84115

Phone: (§13)589-5883
Fan: [@121508-1750

Enclosed are the analytical results for sample(s) received by the laboratory on November 23,
2005. Results reported herein conform to the most current NELAC standards, where
applicable, unless ctherwise narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

gt rim——

Angie Brown
angela brown@pacelabs.com

Arkansas Certificaton NMymber. 05-008-0
Califarma Cartfication Number 02109CA
Minais Certification Number 0011931
lowa Cartification Mumber: 118

Kansas’NELAP Certification Number. E-10116

Louisiana Certification Number: 03055

Minnasota Certification Number: 020-998-384
COklahoma Certification Numbar 9205/9335

Utah Certification Number: 3135995665

Enclosures

REPORT OF LABORATORY AMALYSIS
This report shail nol be reproduced, excepl in full,
withoul (he wrillen consent of Pace Ansiylicai Senices, Ing

5
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_PaceAnalytical”

Pace Analytical Services, Inc,
P08 Loirel Blva
Lenana, K5 28710

e, CECROE. DOeT
Fhone (913)546-3845
Fax (6135681758
SAMPLE SUMMARY
Propact 5022958
Propect 1D MATIONAL ZINC
Lab iD Sample ID Matr= Date Collectea Date Recarned
E02296001 21 Solig 2251 50 11/23105 1410
502296002 LH Seng 1922005 1 40 1122005 14 10
502296001 a3 Soliz Y205 "3 5 11/23/05 1410
5021296004 4 Saba 1225 R 11723105 1410
502296005 25A -1 1022105 *3 35 11205 1410
5022958006 L] Sehs 22/C5 "3 50 11/23/05 1410
5022956007 AT Saha 22105 410 1123005 14:10
602296008 48 Sahg 11/22:05 *4 40 11/23/05 14 10
602296009 #9 Sahd 22005 "5 0 1123005 1410

REPORT OF LABORATORY ANALYSIS

Thiy repon shael ot Be reproduced, scceat i full
wilhoul 1he wnilen consent of Pace Analyiical Services, Ing

FPage 2 of 18
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SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc,

JA08 Loiret Blve
Lenana, X5 BAI18

Phone: (912)5999-5805

Fax: (8121588-1759

Progect 602296
Brogact 1D NATIONAL I1HE
Analytes
Lab D Sample D Methoo Raported
502296001 o ASTM D2974-87 1
EPA D10 5
02236002 L] ASTM D2974-37 1
EPA 5010 5
502296003 LB ASTM D2974.37 ]
EPA BO10 5
02298004 24 ASTM D2974-87 1
EPA 5010 5
602295005 H5A ASTM D2974-87 1
EPA BD1D 5
G0I296006 L1 ASTM D2974-87 1
EPA 5010 5
602295007 7 ASTM DZ2974-87 1
EPA B010 5
6021296008 Ll ASTM D2974.87 1
EPA 5010 5
BO2Z98009 LE] ASTM D2574-37 1
EPA 5010 5
Page 3 of 18

REPORT OF LABORATORY ANALYSIS

Trag repor shail nol be reproduced, excepl in ful,
wilhput ihe wnilen consenl of Pace Analytical Serwces, Inc
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Pace Analytical Jervices, inc,
FA08 Losral Biva.
Lanaxa K5 88219

Fhone: (§12)500-5845
Fax: (§12)588-1758
ANALYTICAL RESULTS
Praject 8022594
Projact 100 NATIONAL 2INC
The sold samples are reporied on a dry warght basis
Lab IO: 602296001 Date Collecied 1122105 17 50 Matnix Sahg
Sampla ID: &1 Date Recewed 112305 1450
Paramelars Resuits Umis Report Limat OF Pregared By Analyzed By CAS Na Qual Reglmi
Metais
SO1Q MET ICP Preparation Meihaod EPA 3050
Analytical Method £Pa 5010
Arsenc 138 mgkg 121 10 1929005 0000 5YW 11/10/05 14 44 TJG  TadQ-38.2
Cagmium ND mghg 6.1 10 11/29/05 00 20 S5YW 11/30/05 14 44 TUG T440-43-89 2
Chramum 38 5 mg/kg a1 10 11/29/05 00 20 S¥YW 11/30/05 14 44 TG T44047-2
Lead T2.3mglkg &1 tQ 1129005 00 00 SYW. 11/30/05 1444 TG T439-9241
Zing 369 mgikg 123 t0 11/29/05 00 00 SYW 11/30/05 14 44 TJG T440-86-6
Wet Chemistiry
Parcent Moistura Anaiytical Maethod ASTM D2974.87
Percent Moisture 01% a0 1 11728105 00:00 AJA
Date: 12/01/2005 Paga 4 of 18

REPORT OF LAEORATORY ANALYSIS

This repont snall nol Be reproduced, excepl in ful,

without the wrilen consent of Pace Amaiylical Seraces, Ing
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Pace Analytical Ssrvices, Inc,
W08 Losral Biva
Lenaxs, K5 882110

ey, OSCIRLE CTeTY
Prone (812)490-5085
Fax (#13)568.1758
ANALYTICAL RESULTS
Projact 802296
Projact 10 MNATIOMAL ZINC
Tha sohd samples ara reporied on a dry weight Bas:s
Lab 1D: 502296002 Date Coilectes 13722/85 11 43 Matrixe Soba
Sample ID:  #2 Date Recevesz 132005 a0
Paramatars Results Units Recar Limit ZF Sreparea 3y Analyred By CASL Na Qual Reglmi
Metais
G010 MET ICP Preparaticn Yethog 23 1050
Analylical Meihod E7A 53740
Arsernc 48 1 mgig 1113 "3 11729105 10 20 5YW 113005 1501 TIG T440-38-2
Cadmium ND mgikg 57 01129005 1000 5YW 1120405 1501 TJG 7440439 2
Chromium 25 O mgikg 57 =0 11/29/05 20 20 SYW 11/30/05 1501 TG T7440-47-3
Laad 51.8mokyg 5T 10 11205 T000 SYW 11530005 15.01 TIG T439-9241
Zinc 3121 mgg 113 T3 OVN2WGS 2000 SYW 11730005 1501 TG  T440-66-8
‘Wet Chemistry
Parcen! Morsture Amalynzal Method ASTM D2874-87
Parcent Mosture 231 % 210 ¥ 112805 0000 AJA
Date; 12/01/2005 Page 5of 18

REPORT OF LABORATORY ANALYSIS
Thag repon shal nod Be reproduced, sxcepl (A Tull,
wilhgul the wiithen consent of Pace Anarylical Seraces. Inc
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Wi O CEE0E COeTT

Praject 502296
Project 100 MATIONAL ZINC

ANALYTICAL RESULTS

Tha sold samoles ara reporiad on @ dry waight bass

Pace Ansiytical Services, Inc.
FA08 Loiral Bivd
Lanaxa, K5 88219

Phone (913)589- 5085
Fax (0121508-1750

Lab 10: 802296003 Oats Collacteg 1122105 1315 Matnx Saoha

Sampia 10 &3 Date Recewved TUWZHGS5 1410

Faramatars Results Umits Repart Limit OF Prepared By Analyzed By CAS No Qual Raglmi
Metals

010 MET ICP

Arsensc 87 5 mgiug
Cagmium 13.3mgikg
Chramum 38 8 mgikg
Lead 114 mgfkg
Zing 1420 mgfkg

Wet Chemistry
Parcent Moisiura

Percen Mosture 27.3%

Date 12/01/2005

Preparanon Method EPA 3030

Analytical Method
12.4
&2
g2
8.2
124

EPA 8010

10 11/29/05 0000 SY'W
10 112905 00 00 3YW
10 11/29/05 00°00 SYW
10 11/29/05 00:00 5YW
10 11/28/05 0000 YW

Analytical Method: ASTM D2574-87

010 1

1130005 1507 TJG  T440-38-2
T9I05 1507 TJG  T440-43-3
11/30/05 1507 TG T440-47-3
11/30/05 1507 TG T43%-92-1
11/30/05 1507 TJG T7440-56-6

11/28/05 00:00 AJA

Page & of 18

REPORT OF LABORATORY ANALYSIS

Thia repan anall not be reproduced, sxcept wn full
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Froject

602235
Project ID. NATIONAL ZINC

ceAnalytical”

ANALYTICAL RESULTS

The sohd samples are reporfed an a ary weghi Dass

Puce Analytical Services, Inc.
#4008 Lolrel Biva
Laners, 5 SA210

Prone (0025695885
Fax (#101598-1750

Lab 1D: 502295004 Date Collected 22105 1228 Maru Sabd
Sample I0: 24 Date Receved 2305 14 0
Parameters Rasuits Units Repart Limit OF Prepared Sy Analyzea By CAS No Quai Reglmi
Metals
8010 MET ICP Preparation Method ZPA 3050

Analytical Method EPA 8010
Arsemc 118 mgikg 119 10 91729005 00 00 SYW 11305 1512 TIG  T440.38-2
Cagmum 27 Imgikg 55 10 19/28/05 20 00 5¥W 11301051512 T4G T44043-9
Chromium 33 7 mgig 55 10 1172908 0000 SYW 1105 1S 12 TG T440-47-3
L=ad 133 mghkyg 5.5 19 1129005 0080 SYW 11530005 1512 TJG  T439.92-1
Zineg 1230 mghg 11 10 11/28/05 0000 SYW 1130405 15 12 TJG  T440-56-6

‘Wt Chemistry
Parcen Maisture

Parcent Moasture

Date 12001/2005

N1 %

Analytcal Mathod ASTM C2374.37

Q.10

1

111208005 CO.00 AJA

REPORT OF LABORATORY ANALYSIS

Thia report ahadl nol be reproduced. cocest = full

wilhout 1he whllen cofsent of Pate Analytcal Seraces. Inc

e
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Pace Analytical Services, Inc,

#6508 Loiret Blva
Leraxa, K5 88210

Prone (B1314599-548%
Fax (9121509-1759
ANALYTICAL RESULTS
Project 502296
Project 1D NATIOMNAL ZINC
The sgird samples are reporied on 3 dry weight Dasa
Lan I0; 602296005 Date Collected 1152203 13 35 Matnx Salig
Sample ID: #5A Date Recmved 11423105 14 10
Parameters Resudts Lnils Repon Limit OF Prepared By  Analyzed By CAS No Qual ReglLmt
Metals
5010 MET ICP Preparation Method: EPA 3050
Analytical Method: EPA 8010
Arsemic 129 moig B85 10 11729705 0000 SYW 1130/05 1527 TJG T440-18-2
Caamium 26 4 mghg 41 10 11/29/05 00 00 SYW 1120/0515 27 TG T4a0-43-3
Chrammwm 42 8 mgkg 41 13 11/29/05 00:00 5YW 11/30/05 1527 TJG T440-4T-3
Lead 145 mgikyg 471 10 11/29/05 00:00 SYW 1130005 15:27 TJG  T439-32-1
Zing 1860 mgkg BS.3 10 11/259/05 00 00 SYW 112005 1527 TJG  T440-58-5
‘Wet Chemistry
Percen Maisture Analytical Mathod: ASTM D2974-27
Parcent Mossture 14 5% G6.10 1 11428105 00.00 AJA
Date: 12/101/2008 Page 8 af 18

REFPORT OF LABORATORY ANALYSIS

Thia report shall not be reproduced, except in hull,
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wrarvn SCIADE COT

Pace Analyticel Sarvices, Inc.

FA0A Lostel Blva
Lenexa, K5 88719

Prone (913500 5445
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ANALYTICAL RESULTS
Project 502296
Proect 10 NMATIONAL ZINC
T'|e $0b3 samples ara repored an a clr‘.l wmgm Dasis
Lab 1D: 502296006 Date Callected 112210513 50 Matrix Sand

Sampie ID: W6

Date Racewed 11723105 14 10

Paramerers Results Units Repart Limit CF Precared 8y  Analyzed 8y CASNo Qual  Seglmi
Metals
5010 MET ICP Praparation Method EPA 3050
Analytical Method EPA 6010

Argamc TA Imglg 10.7 10 T1/29/05 0000 SYW 113010515 33 TIG  T440-18-2
Cadmium 7.5 mgig 54 10 112905 00 00 YW 1130105 1533 TJG  T440-43-3
Chrgmum 27 1 mghg 54 10 11/29/05 9000 5YW 11/30/05 1533 TJG  T440-47-3
Laad &7 0 mglkg 54 10 11/29/05 0000 5Y'W 11/30/05 1533 TJG  T439-92.1
Zing 925 mgfkg 197 10 11/29/05 0000 SYW 1130705 15:33 TJG T440-86-6
‘Wt Chemistry
Parcent Mogiure Analytcal Mathod, ASTM D2874-87
Parcam Maisturae 19.5% 310 1 11/28/05 00:00 AJA

Date. 12/01/2005 Page 9 of 18

REPORT OF LABORATORY ANALYSIS

Thes report shall nol Be repioduced, excepl A full,
wilhaud he wiiten consent of Pace Analytical Services, inc
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Lamexa, K5 6218

PFhane: (01315605085
Fax (3115881754

ANALYTICAL RESULTS

Project 502295
Project 1D MATIONAL ZINC

Tha scicd samples are reporied on a dry weight basis

Lab 10: 502296007 Date Coilecteg 11422105 1410 Mawnx Soba

Sample ID: &7 Date Receivag 1023105 14 10

Parameatlers Results Units Separt Limit OF Prepareq By  Analyzed By CASNo Qual ReglLme
Metals

5010 MET ICP Preparabcn Method EPA 1050

Anaiyhcal Method EPA 5010

Argenc 35,1 mg/kg 27 2 11/29/05 0000 SYW 19/20/05 1538 TJG T440-38-2
Cadmium ND mgkg 13 2 11/29/05 00 00 SYW 11/30/05 15 39 TJG  T440-42-3 1
Chramum 24 8 mgikg 13 2 11i29/05 00 00 SYW 1173005 1539 TIG  T440-47-3
Lead AT 4 mghg 1.3 2 112905 0000 SYW 1103005 1538 TG T439-32-1
Zing 408 mgieg 266 2 11/29/05 0000 SYW 11/30/05 1538 TIG  T440-86-8
‘Wat Chemistry

Parcent Maisture Analytical Method ASTM D2974-87

Parcent Mossture 254% .10 1 11/2R705 00:00 AJA

Date: 12/01/2005 Page 10 af 18

REPORT OF LABORATORY ANALYSIS

This report shadl nol Se regioduced, axcepl o full
withoul (Me wiiten congen of Pace Analylical Services, lnc

nelac
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Project 6502286

Project 1D NATIOMAL ZINC

ANALYTICAL RESULTS

Tha sohd samples are regorted on a dry weight basis

Pace Analylicel Services, Ing.

P08 Lowrel Bivd
Lenasa, K5 8821%

Phone (912)588-5885
Faz (#12)5008-1750

Lab 10: 502236008 Date Collected 1422105 14 40 Matrx Sahd
Sample 10: =8 Date Recmved 1172305 14 10
Paramaters Resulls Unna Repon Limit OF Prepared By Analyzed gy CAS Mo Sual AeglLmt
Metals
6010 MET ICP Praparaugn Method EPA 3050
Analytical Method: EPA 8010

Arsenic 31t mgkg 44 5 11429705 00°00 5YW 11/10/05 15 45 TJG T440-18-2
Cagmmum ND mgikg 2.0 5 1025005 00 00 SYW 11030005 1545 TG T44043.3 2
Chramum 41 1 moghkg 20 5 11/29005 00:00 SYW 11/30/05 1545 TJG T440-47-3
Lead 24 1 mghkg 20 5 11/29/05 0000 5YW 11/30/05 1545 TJG T429-32-1
Zing 957 mghg 402 5 11/28/05 0000 SYW 11300051545 T.G  T440-86-8
‘Wat Chemistry
Parcent Maisture Anaiytical Method ASTM D2574-87
Parcant Moisture 931% .10 i 11428/05 00:00 AJA

Date 12/01/2005 Page 11 af 18

REPORT OF LABORATORY ANALYSIS

Thus repon shall not be reproduced, sxcept in full,

wilhaul the whtlen consenl af Pace Analytcal Sernces, Inc

‘nefac-



Appendix B
Design Basis Memorandum for Catchment Basin
and KDHE approval with comments
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February 6, 2006

VIA EMAIL AND FEDERAL EXPRESS
Mr. Kurt Limesand

Environmental Geologist

Bureau of Environmental Remediation

Kansas Department of Health and Environment
1000 Southwest Jackson, Ste. 410

Topeka, KS 66612-1366

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

Dear Kurt:

Following up on our telephone conference of January 27, 2006, A&M has prepared a
Design Basis Memorandum for the sediment catchment in Drum Creek. That Memorandum is
attached to this letter, and I’'m also transmitting three hard copies of it by Federal Express. You
will note that there are also three attachments to the Memorandum, namely, an aerial photograph
showing the catchment location, an engineering drawing showing the catchment system, and a
site drawing showing access into the catchment and the approximate staging area. These are
submitted for KDHE’s review on the understanding that if KDHE approves the enclosures, there
will only be one catchment required in Drum Creek and that no long term monitoring of Drum
Creek sediments downstream from the catchment location will be required. The only other
contingency from Respondents’ perspective is the finalization of access agreements with the
necessary land owners. As is stated in the Memorandum, we are in the process of obtaining

these and hope to finalize them in the near future. We will notify you as soon as that has
occurred.

A&M is currently working on a Supplement to the RAD report providing for the
remediation of Drum Creek. We hope to complete that document within the next few weeks.
Assuming that the access agreements have been finalized by then, the Respondents are prepared



February 6, 2006
Page 2

to submit the Supplement to KDHE once we receive notice that KDHE has approved the
enclosures.

The one open item at the conclusion of our conference last week was a proposal for
operation and maintenance of the catchment. The following is an outline of the Respondents’
proposal on this point:

& [t is anticipated that the Drum Creek remediation, including construction of the
catchment, will occur during the first six months of the smelter site remediation project, after the
site preparation in the lagoon area has been completed and it is available to receive both site
residues as well as sediments from Drum Creek and Unnamed Creek.

2. Approximately six months after construction of the catchment, and approximately

six months later near the completion of project construction, the catchment will be inspected. On
both of these inspections, sediment samples will be collected and analyzed for lead, arsenic,
cadmium and zinc. Additionally, the volume of sediments that have collected in the catchment
will be measured, and if the catchment is at least half full (approximately 175 c.y.), the
catchment will be cleaned out and the sediments placed in the lagoon area facility prior to
closing the cap. Also, during the approximately one year period between construction of the
catchment and completion of project construction, the catchment will be inspected quarterly for
stability/integrity of the system, and any needed repairs will be made.

3. Approximately one year after completion of project construction, the catchment
will be inspected. Again, if the catchment is more than half full, it will be cleaned out and the
sediments placed on the smelter site in any open area not in use so long as ground contours are
not disturbed and ground cover is restored. Also, any repairs needed to maintain system
stability/integrity will be made.

4, Following each of the above referenced inspections, an inspection report will be
prepared and submitted to KDHE including sediment measurements, analytical sample results,
volume of sediment removed, if any, and repairs made to the catchment system, if any.

5. After completion of the inspection to be conducted one year after completion of
project construction as discussed in paragraph 3 above, the Respondents will analyze the data
accumulated from all inspections and submit a report to KDHE making recommendations as to
future operation of the catchment. Respondents shall evaluate all potential options, including

termination of O&M activities on the catchment as well as continuing O&M for a recommended
period of time.



February 6, 2006
Page 3

We would appreciate your comments on the enclosures and on the proposed O&M
outline set forth above. As previously noted, the Respondents are prepared to promptly submit
the Supplement to the RAD report as soon as KDHE has approved the enclosure and the O&M
outline, with any amendments that may be acceptable to all parties. If you have any questions,
please give me a call.

Sincerely,
William C. Anderson of
DOERNER, SAUNDERS, DANIEL & ANDERSON, L.L.P.

WCA:sm

oo Rick Bean (w/encl.) — Via Email
Robert Bixby (w/encl.) — Via Email
Erika Bessey, Esq. (w/encl.) - Via Email
Ellen O'Brien, Esq. (w/encl.) — Via Email
David Smiga, Esq. (w/encl.) — Via Email
Mark Rupnow (w/encl.) — Via Email
Rick Menozzi (w/encl.) — Via Email
Altay Ertugrul (w/encl.) — Via Email

424109.1




Design Basis Memorandum For Drum Creek Catchment

Kansas Department of Health and Environment (“KDHE") does not have any design
guidance regarding stream sediment catchments. The design for the Drum Creek (“Creek™)

catchment facility has therefore been dewveloped based on principles of good engineering
practice,

The Creek catchment facility will be located in Section 30, T32, R17, Montgomery
County, Kansas, approximately 4.5 miles downstream from the confluence of the Creek and
Unnamed Creek. The approximate location of the catchment (the “Location™) is shown on the
enclosed aerial photograph. [t is approximately one quarter mile north of KDHE sample location
6 and near the mid-point of the west section line of Section 30. At the Location, the Creek is
approximately 85 feet wide, the banks are approximately 25 feet high, and the bottom is
composed largely of slate rock. It has not been possible to observe the Location under normal
flow conditions, since due to the lack of rain in recent weeks, the Creek has been in low flow.
However, based on observations during normal flow of other areas of the Creek of similar width
and topography, it is estimated that during normal flow, the Creek is approximately one foot
deep at the Location, and stream flow velocity is approximately two to three feet per second.

Initial conversations with the appropriate landowners regarding access to the Location for
construction and maintenance access as well as permission to construct the catchment in the

Creek have been favorable. Written agreements to confirm these conversations are now being
prepared.

The catchment will consist of two dikes constructed approximately 50 feet apart. The
first or upstream dike will be one foot higher than the downstream dike, and the concept is that
the first dike will cause upstream ponding to occur and thus lower the velocity of stream water as
it passes over the first dike. As this occurs during moderate to high flow conditions, the water
passing over the first dike will shift from laminar flow to turbulent flow for about 15 feet south
of the first dike. It will then revert to laminar flow for the rest of the length of the catchment.
This process of changing from laminar to turbulent and back to laminar flow conditions will
allow sediments to settle out and be trapped in the catchment.

The height of the upstream dike is three feet, with a width of six feet and side slopes of
2:1. The dike will be constructed with R-7 riprap with 12" to 30" (average 15') stone size.
Smaller FS-3 stone (maximum 6.5” and average 2.5") will also be used for filter purposes. The

upstream dike is designed to withstand high flow conditions (maximum of 15 feet/second stream
flow velocity).

The second or downstream dike is also designed with R-7 riprap and FS-3 filter stone. It
will be two feet high, with a width of four feet and side slopes of 2:1. It is also designed to
withstand high flow conditions (maximum of 15 feet/second).

The two dike catchment system is designed to withstand the impact of stream water
during high flow conditions, and will have the capacity to store approximately 350 c.y. of



sediments between the two dikes. Loose pieces of slate rock now in the Creek bottom will be
collected during construction and placed on the upstream side of the first dike to help armor it
against the impact of high flow conditions.

It is required that there be some differential berween the heights of the two dikes in order
to create the flow condition described above during moderate to high flow conditions (change
from laminar to rbulent and back to laminar flow). Of necessity, the higher dam must be
upstream,; if the higher dam was downstream, ponded water would inundate the upstream dam.

There are two principal limiting factors regarding the height of the upstream dike. First,
three teet is judged to be the maximum that stream bed stability conditions will allow without
serious risk of being eroded by high flow conditions. Secondly, a dike in excess of three feet
would likely not receive Corps of Engineer approval. The Corps will not want the upstream dike

to alter the 100 year flood plain elevation, i.e., the Corps will not want too much water ponded
upstream of the first dike.

Regarding the distance between the two dikes, the principal requirement is that there be
sufficient distance to (1) allow the flow condition to change from laminar to turbulent and back
to laminar flow, and (2) allow an additional distance for settlement to occur and provide for
adequate storage of sediments. A total of 30 feet is judged to be sufficient for these purposes
(storage will be approximately 350 c.y.). Also, as a practical matter, site topography at the
Location realistically limits the length of the two dike facility to approximately 50 feet.

Lastly, operation and maintenance of the catchment facility appears optimal. Because of
the largely slate bottom between the two dikes, it will be feasible to drive equipment directly into
the Creek to clean out any sediments that collect there and are required to be removed.

In addition to the aerial photograph referenced above, there is also attached to this the
Memorandum an engineering drawing of the two dike catchment system, together with a site
drawing showing the access road into the catchment and the approximate staging area.
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Doemer, Saunders, Daniel and Anderson, L.L.P
March 21, 2006

Page 2

4.

[deally the catchment basin should be constructed prior © in-steam sediment removal of
the unpamed tributary and hot-spots along Drum Creek to capture potentially
contaminated sediments that are mobilized during the sediment removal process.
Potennally contaminated sediments would be contained by the catchment basm 10
prevent further impact 1o Drum Creek downstream of the catchment basin area.  Please

provide a schedule of the remedial action including catchment basin constructon and in-
stream sediment removal.

An adequate monitoring system should be established for the project. This includes pre-
construction monitoring to establish a haseline of stream conditions (this data has already
been collected by KDHE and the Respondents), monitoring during construction activities
to document potental contaminated sediment migration downsteam, post-construction
monitoring o document conditions following sediment removal activides and finally
long-term monitoring to document nanmral recovery over the long term (Monitored
Nanumral Recovery). The project schedule should include these monitoring events.

As stated in previous conversations and correspondence, KDHE does acot have official
guidance for the construction of a catchment basin. The uitimate closure of this porton of the
National Zinc project will be based on the successful performance of the constructed system and
effectiveness of the contaminated sediment removal activities. Namral recovery of Drum Creek
will be ume dependent and will be influenced by the successful implementation of the remedy.

Long-term monitoring of the stream regime will be evalvated by KDHE to determine
effectiveness of this remedy.

As you know, Mr. Rob Bixby is ne longer with KDHE mdw:an:mﬂmpmcess of hinng a

replacement. In the interim, please direct all futJ};L"

ick L. Bean, L.G.
Chief, R=medial Section
Bur=au of Environmental Remediation

RLB/b

CC: Kurt Limesand -> file (063-00026)



KANSAS

DEPARTMENT OF HEALTH AND ENVIRONMENT

AOCERICK L. SREMBY, SECAETARY

June 9, 2006

William C. Anderson
320 5. Boston Avenue. Suite 300
Tulsa. OK 74103-3725

David L. Smiga
a00 Grant Street, Room 1300
Pinsburgh, PA 15219-2800

Subject: Supplement to Remedial Acton Design Report, National Zinc Site, Cherryvale, KS

Dear Sirs:

The Kansas Department of Health and Environment (KDHE) has reviewed the supplemental
Remedial Action Design Report for the (former) National Zinc Site in Cherryvale, Kansas. That
document was submitted to KDHE in Apnl 2006 on behalf of United States Steel Corporation and
Salomon Smith Barney Holdings, Inc. by A and M Engineering and Environmental Services. KDHE

herein offers its comments on the supplemental proposal for cleanup of sediment contamination in
Drum Creek and the unnamed tributary that drains the Site.

L. Section 2.2, Page 6 — The contention concerning elevated arsenic upstream of the confluences
of unnamed tributary and Drum Creek remains speculative as historical drainage patterns to the
north, as well as, the legacy of airborne particulate emissions from the smelter facility may have
affected sediment quality. Nevertheless, KDHE and Respondents have agreed in principle to the

broad scope of the cleanup proposal, and KDHE believes the proposal is a reasonable best effort to
restore the surface water bodies.

4

Section 3.0, Page 6 — The text indicates no sediments are visible between Highway 169 and
the Martin Street crossing, and therefore none will be removed. KDHE requests to have a field
consultation with the Respondents’ representative at the time of the cleanup mobilization to vernify

this conclusion. KDHE further requests that Respondents make reasonable efforts to remove any
sediment within this reach, as contaminant levels would likely be elevated in this area.

DIVISION CF ENVIRONMENT
Bureau of Environmental Remediaticn

CURTIS STATE OFFICE BUILDING, 1000 SW JACKSCN 5T, STE. 410, TOPEKA, KS 56512-1267
Voice TB5-296-1673  Fax 785-296-7030  hifpulfwww.kdheks.gov



William C. Anderson and David L. Smiga
June 9, 2006
Page 2

-
b

3. Section 3.0, Page 7 - The determination of “visible sediments™ is not detined. The text does
not explain whether the extent of sedimentation has been determined based on the presence of
sediments or whether the visible sediments are defined by some quality factor, such as color or
texture. KDHE requests that at the time of cleanup mobilization we meet on site 1o inspect and agree
on the extent of sediment removal, as the current assessment of its extent was made by A&M
without KDHE's concurrence. Based on A&M'’s contentions to date about the occurrence of
sediment accumulation in this reach. it is unlikely that inspection would resuit in a significant
increase in scope, volume, or cost of the contaminated sediment removal project.

4, Section 3.1, Page 7 — Provide more detail on the proposed sediment staging area. The text
indicates storm water will be piped to Drum Creek. The KDHE Bureau of Water (BOW) has
requested the stockpile be bermed, and that an appropriately sized sedimentation basin be

constructed to allow settling of fines prior to discharge of any water from the stockpile back to Drum
Creek.

=

In discussing the stockpile issue with KDHE/BOW, it became apparent that KDHEBER had
failed to identify the need for a construction stormwater permuit for the project as a whole. In general,
sedimentation basins are required for construction projects that will disturb more than 10 acres of
ground. Less control may be necessary if efforts are made to divert extraneous drainage from
upgradient of the construction project. Portions of the unnamed tributary that are currently vegetated
should be revegetated to minimize erosion following the sediment removal project. Eric Staab is the

KDHE/BOW contact for coostruction stormwater permits, (783) 296-4347, email
estaab/@ kdhe.state ks.us.

6. Page 12, Response 2 — The plan indicates the Respondents do not intend to remove sediments
from upstream of the north catchment dike. The determination as to whether cleanout of that portion

of the catchment system is warranted should be based on observation and testing. KDHE will
require that any accumulated contaminated sediments be removed.

T Page 12, Response 3 — The response provided is unsatisfactory. How was the 100-vear flood
condition flow rate calculated, and what effect will that flow rate have on accumulated sediments in
the catchment? KDHE's concern is that high flow events may not affect the riprap dike structures,
but may scour out the accumulated contaminated sediments upstream of the two dikes.

8. Page 19, Section 7.0, Operation and Maintenance of Catchment - Inspection and cleanout of
the catchment system should be conducted prior to the onset of potential flood event seasons to
minimize catastrophic scouring of accumulated sediments in the structure. The United States
Geological Survey monthly surface water statistics for the area suggest that February and August are
the lowest flow months preceding the onset of rainy seasons in the area. The proposal in bullet 3 to



William C. Anderson and David L. Smiga
June 2, 2006
Page 3

place excavated sediments on site would necessitate careful testing of the removed sediments to
2stablish that the concentrations in the matenial are consistent with potential future use and
Eavironmental Use Controis for the site. The areas proposed for placement of the sediments should
be protected from surface scour and off-site redeposition. Respondents should consider disposing
the dredge material at a permitted landfill, as this may result in fewer management complications in
the long-term. Finally, it is KDHE's expectation that the catchment structure will be operated and
maintained until testing of the sediments in the targeted areas, including the catchment basin, have
been restored through downstream wansport and removal 0 concentrations protective of aquatic
biota. KDHE has agreed 10 use the MacDonald =t al consensus-tased Probable Effect
Concentrations as the ultimate cleanup goal for sediments in Drum Creek.

Please provide a response to these comments at vour earliest convenience. [f Respondents
are in agreement with KDHE's comments, you may also proceed to submit a revised Remedial
Action Design report reflecting these comments. KDHE will begin prepanng a draft Removal
Action Decision for the overall project and will provide vou the opportunity to review that document
orior 1o commencement of the public comment period. Please feel free to call me at (785) 296-1671
or e-mail me at klimesan@kdhe state. ks.us. if [ may provide any more information. [ will be out of

town from June 12th to the 217 please feel free 1o comtact Rick Bean at (783) 296-1673.
rbean@kdhe.state.ks.us, if you have any concerns.

Sincerely,
/

Kurt Limesand
Environmental Geologist
Bureau of Environmental Remediation

X T"fl'\"'[. it b

e Rick Bean->National Zinc file, 063-00026 - |
Altay Ertugrul, A&M Engineering and Environmental Services



Pace Analytical Servicas, nc.

Phone:
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AMNALYTICAL RESULTS

Project 602296
Projact iD  MATIOMAL ZINC

The solid samples ara raportad on 3 dry ~@ight Dasis

Lenexa, K5 88719

i Ce A!]aMfca{ i 408 Loiral Blva,
e DCRRDE COm

(@1 3159093045
{813)588-1758

Lab 1D: 602296003 Date Collectez 11/22/05 16 10 Malrx Solig
Sample 1D: 29 Data Recawead 112305 1410
Paramelers Results Unis Raporm Limng DOF Preparad By Analyzed By CAS No Qual Reglm
Metals
ECIOMET iCP Preparaten Method: EPA 1050

Analytical Method: EPA 010
Arsenic 1 & mghg 1y 1 11429/05 00-00 SYW 10/30/05 14:33 TG 7440-38-2
Cadmum ND mghg 3 55 1429005 0000 SYW 1130005 1433 TG T4a0-43.3 2
Chramum 531 mg'hg 3 55 1 1029905 0000 SYW 11/30/05 14 33 TG 7440-47-3
Lead 5 3 mg/kg D.55 1 1129005 0000 SYW 1130005 14:33 TIG  T433-92-1
Jine 27 Imgkg 11.4 1 11205 9000 SYW 11730005 14 3 TIG  T440-66-5

Wet Chamistry
Parcent Modsture Anaiytical Mathod: ASTM D2974-87

Percent Moisture 45% 0.10 1 11428/05 00:00 AJA

Date 12/01/2005

REPORT OF LABORATORY ANALYSIS

This report shall Aol be reproduced, sxcept in ful
wilhgul the wrdlen consent of Pace Analytical Serwices, Ing,

Page 12al 18



ce Analytical”

W DT, COATY

ANALYTICAL RESULTS QUALIFIERS

Progect A02296

Progect 1D NATIO

NAL ZINC

Puce Analytical Services, Inc.
9408 Loirel Bivd.
Lenaxe, K5 48219

Phona (B13)568-5485
Fax (81215881758

PARAMETER QUALIFIERS

DF - Dilubon Facior, if reported, represents the factor apphied to the reported data due to changes in samgis
preparaton, dilutign of the samplae aiguatl, or maisiure contant
ND - Mot Detected at or apove adjusted reporing hmit

4 = Estimated concentration above the adjusted method defeciion mil and Delow (he 3djusiag rgpomeg il

MDL - Agjusted Method Detection Lim

5 - Surrogate

ANALYTE QUALIFIERS

8]
12]

Date. 12/01/2005

Drlution peramed due o mainy aifacls

Dilution perfarmed due 1o severe matnx effecls

REPORT OF LABORATORY AMNALYSIS
This repon shall not be reproduced, excep in full,
withoul 1he whiilen cansent of Pace Analylical Serices, inc

.

Page 13 ol 18



Pace Analylicsl Services, Inc.

CEA!]&MICH{ i $A08 Loirel Blvd

¥ Lenaxa, K5 882109
i W, DFCINRDE, SO

Phone [B13)589-5445

Fax (817158817358

QUALITY CONTROL DATA

Project 602256
Project 10 MATIOMAL ZINC

QC Baich PMET/1129 Analysis Mathod ASTM D2374.87
QC Satch Method ASTM D2974-37 Analysis Cescnptan Oy WaighuParcent Moisiurs
Agsociated Lab Samples 402296001 802298002 502293003 502175004 5022860058

METHOD BLANK: 18611

Assocated Lan Samples 502296001 502296002 502238303 501236004 502296005

Zlark Sescrung
Paramatar mts Tagull LomitCuaniiars
Percem Moisture % ND 210
SAMPLE DUPLICATE 19514
EQ2226011 CLUP Max
Parameter Units Result Result RPED RPD Qualifiers
Percant Moisture % 208 218 3 20

Date: 12/01/2005 Page 14 of 18

REPORT OF LABORATORY ANALYSIS
This repen shall nal be reproduced, sxcept o full,
wihoul Ihe writlen consent of Pace Analylical Serwces, Ine



Pace Analytical Services, inc,

~_PaceAnalytical” i

Leanaxa, K5 88219
e S TR0 COe
Phone (913)1590-5885

Fax: (913)5081758
QUALITY CONTROL DATA

Projact 502295
Project 10 MATIOMNAL ZINC

QC Baten PMST/1130 Analysis Mathoao ASTM D28T4-87
CC Batch Methad.  ASTM D2574-87 Analyss Descnotan Dy WeighuPercant Moisiurs

AssoCiated Lab Samples. 303298006 602298007 602296008 502295009

METHOD BLANK 18653

Assocaaled Lab Samples:  S02295006 502296007 §02296008 502298009

Blank Resorng
Parameatar Units Resuil LemitQuahfiarg
Percant Moslure % ND 010
SAMPLE DUPLICATE 18554
502296008 CuP Max
Paramater Unns Result Rasult RPD APD Qualifiers
Pearcant Moistura Hy 19.8 2.2 13 20

Date. 1:2007/2005 Page 15 of 18

REPORT OF LABORATORY ANALYSIS
Thas repan shail not be reproduced, sxcept in full,
wilhoul the wnitlen cantent of Pate Analybical Services, Ing

nelac



Project 3022896
Project 1D NATIONAL ZINC

Pace Anaiytical Services, Inc,

Lenexn, K5 A8219

B C&A!HM"C&! B #A08 Lowst Biv,
e OO CONT

Prane (81314505885
Fan [@17)599-1754

QUALITY CONTROL DATA

QC Baich MPEPI3
QC Jaeh Method EPA J0E0

Assocated Lab Samples 502298001
502295007

Analys:ss Method EPA 60:0
Analysis Dascrpbon SD1OMET

502298002 502296003 502296004 502295005 80296008
502298008 4502296008

METHOD SLANK, 18672

Assacates Lap Samples 302238001

802256002 502296003 502296004 502295005 502298003

502296007 502296008 502296008

Blanx Reporting
Paramerer Units Regult LimitCualifigrs
Arsanc mghg ND 1.0
Cagmum mgkg ND 050
Chramium mglg KO 0.50
Laad mgg D o0sa
Zing mgkg ND 1040
LABORATORY CONTROL SAMPLE taETd

Spike LGS LCS % Rec
Paramerer Umts Conc Rasult %% Rac Lirmits Qualifiers
Arsemc mgikg 50 43T 5 a0-120
Cadmium mgkg 50 528 105 BO-120
Chramium mging 50 54.9 108 80-120
Lead mogihg 50 531 106 B0-120
Zinz mgig 50 art 102 80-120
MATRIX SPIKE & MATRIX SPIKE DUFLICATE 18674 18675

502236001 Spike M5 MSD MS M5D % Rec Max
Parameler Units Result Canc Resull Result % Rec % Rec Limit RPD RPD Qualifiers
Arsenmc mgkg 108 43 32 139 174 83 127 75125 22 029
Cadmium mghg MND 43 32 532 54 6 108 105 75125 1 20
Chramwm mgkg 8.3 4932 93 54 9 110 108 T75-125 2 0
Lead mkg 723 4932 120 120 97 111 75125 8 20
Zinc mgikg 168 43132 g1 452 k| 160 75125 17 02
Date: 12/01/2005 Page 16 of 18

REPORT OF LABORATORY ANALYSIS

This repodt shall not be reproduced. excepl in full,
wilhoul the whilten consen! of Pace Analytical Servces. Ing

‘nelac



ce Analytical”
e CCRBLE ST

QUALITY CONTROL DATA QUALIFIERS

Projact 602296
Project [0 NATIOMNAL ZINC

Pace Analytical Services, Inc.
P08 Lowret Blve,
Lenexs, X5 38210

Phone (9131589-5483
Faxr (91 M368- 1759

QUALITY CONTROL PARAMETER QUALIFIERS

Consistent with EPA guidelines, unrounded data are disgiayved and nave neen ysed |

and RPD values

LCS(DY - Labaratory Contral Sample |Duphcate)
MS(D) - Matnx Sgke [Duplicate)

DUP - Sample Duglicate

RPD - Relative Parcent Ditference

ND - Not Detected at or above agjusied reporting himt

@ calculate * recavery

J - Estimated concantralion above fhe Edlu!lh!l:l mathod detectian Hmil and Delow ihe I.d!uﬂ:v: fgﬂuﬂlhq dirmat
MOL - Adjusted Method Detection Limit

3 - Surrogate

QUALITY CONTROL ANALYTE QUALIFIERS

[ RPDC value was oulside af the control amss

[2] The matrix spike recovenes are guiside the control imits Batch accepiance based on LCS recovary

Date. 12/01/2005

REPORT OF LABORATORY ANALYSIS

This regeet anall Aol be repraduced, sxcept in full,
withoul the wniten consenl of Pace Analylical Seraces, Inc.

‘nelac:

Page 17 of 18



Face Anaslyticsl Sarvices, Inc,

Cembmm}' 9404 Loirel Bive
v TR COT

Lenaxs, K5 88710

Phane (312150995584
Fan (91215991753

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Projact 502296
Project 1D NATIOMNAL ZINC

Analytical
Lab 1D Sample 1D QC Batch Methad QC Batch Analytical Merhod Batch
&02298001 L ASTM D2974-37 PMST/129
502296002 21 ASTM D2874-87 PMST/1129
5022396003 21 ASTM D2974.87 PMSTI1129
202236004 a4 ASTM D2974.37 PMS5T/1129
502296005 =5a ASTM D2974-37 PMST/i129
B02235008 45 ASTM D2974-AT7 PMST/1130
602298007 uT ASTM D2974.37 BEMET/1120
602236008 EL] ASTM D2874-87 PM5TI1130
602296008 =3 ASTM D2974.87 PMSTII120
502236001 21 EPA 3050 MPRPMZ291 EPA &S00 - ICPM243
502298002 22 EPA 3050 MPRP/1291 EPA 6010 ICPI124]
502256003 L h] EPA 1050 MPRPI1291 EPA 6010 ICPI1243
502296004 24 EPA 3050 MPRPI231 EPAS010 ICPM243
602295005 254 EFA 3050 MPRPI1291 EPA G010 ICP/1243
502296006 =5 EPA 3050 MPRP/12531 EPAEDID ICPI1243
502296007 a7 EPA 050 MPRP/1291 EPA 8010 ICPI1243
502296008 25 EPa 3050 MPRPM291 EPA &010 ICPM 243
502196009 43 ERA 3050 MPRP/1281 EPA 5010 ICPI1243
Cate: 12/01/2005 Page 18 of 18

REPORT OF LABORATORY ANALYSIS

This report shail not be reproduced, sxcepl in full,
wilhgul Ihe whllen consent of Pace Analytucal Sernces, Inc
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6815 tast J8th Sireel
Tulsa, Dklahoma 74145-1105
www Jreencaunirytasting.com

Telephone 918.328.9977

Green Country

T E S T 1N R Facsimile 918.328.77%4

Vtay Ertugrul November M. 2005
Ve M Engmeening Order Noo, T30 3
LT B ot St
[san, OYR.. 741284813
1 ERY i 3<hA T
WA (IIRY OHOG3-H3T0

vl L Berryvale

hear Aty Ertugrul

; B . g S : _
Creeen Country: Testung, Ine veceived 8 samiples on 11232003 tor the anal vses presented i the

Al e pepont

i aceordance with vour instructions. Green Country Testing conducted the analvsis shown on
the following pages on sumples submitted by vour company. The results reélated only to the
iems ested. Unless otherwise noted. all analysis was conducted using EPA approved
methodologies. Test reports meet all the NELAC requirements. All relevant sumpling
mtormation is on the attached chain-ot-custody form. The initials SUB as the analvst designate
any testing sub-contracted by Green Country Testing.
Lerttficatons Acereditanon: OK - 7604

\R - ADEQ

KS - E-10232

LA -4002

\ scope of Certified) Aceredited parameters is available upon request, [ vou have any questions

cuarding these tests results. please feel tree to call.

Sineerely.

—
AN\

Mm Duzan. Director

£ ZEnvironmental Services

vpproved By




5875 East J8th Sireet
Tulsa, Qklahgma J4145-1105
www. greancounirylesting.cam

v 1 HENT M Unemeeninz
Loah Uwider: a1 1313
Progect: il

ate Recen al:

ate Reporteil;

Telephone 313.328.9977
Talsphone 300.224 5757
Facoimale 918,328.77%a

T HHES

Poala 10: UOSTE0313-00

Sty sOML

Cisllection Dores PR2Z 20 130000 A

saomple LY =

Detecton

(TS
vl s Result l.amit Loy ey sl anidy st
METALS IN SOIL OR SLUDGE BY ICP SWal10A e
ArEamC 4313 2200 ngKg L Tl
S anu ol 3.250 ngiKg
— 454 0230 ngHg
e 29 3 ¢ 230 mg g
=32 330 2125 ng:-Kg
glamum 3500 0500 ngMg
~ng 141 Q230 g3
ali 1 Tostindi3-an2  Colleetion Dare: [1222003 1 1:40:00 & Sample 1D: =2
M 010
Detectinn Dete
Anzilvses Result Limit Luits Analvzed Lzl st
METALS IN SOIL OR SLUDGE BY ICP SWE010A AR
Lraane 16 05300 mgikg
Sanum 33 230 TG
=~ ddmum 478 3250 ek
I - B 3.23d mgikg
.23 31 0.125 migrkg
SEianurn 0 300 3500 Qg
Zing S4 0250 mg/Kg 1
Lab 13 TORLI03 3003 Collecton Date: 1LI22005 1500 P Sample (D: =3
Matrre: SOIL
Detection Darte
Walvses Result Limit L nits analvzed AYIEIAR
METALS IN SOIL OR SLUDGE BY ICP SWE010A KR
Arsenic 807 3 500 mgiKg 112972005
Saarinns 137 2.530 Mgy e 200S
TAagmigm Zaa 0250 mgikg 1120r200%
A SR 16 0 2.250 ngiKg LI 2003
2ad R} 3125 ngidg 110222005
Sielanm 0.500 0500 mgikg 12005
£ang 2320 250 ngikg 22005
Pove [ of i
b tvis olwewniumnean® skl ook bwe eegueemloe e, eseoept am Tall, ssvtbooont the wooifen apparms al ol doveen U onnies Testone, Tog



&85 East I8tk Sirest
Tuisa, Oklahoma 74145-1105
www Jreencounirylesting.cam

Green Country

T E§ T1

Telephone 918.328.5977
Telephans 300.324 5757
Facyimile 9183787754

CLIENT Y & M Engmcering
Laly Order: U103 3 Date Received s
Mroject: Cherrvvale Date Reported: 500 %
Foaby 10D TOSP0031 304 Collection Date; 112222005 12:20:00 P Sample 1D: 24
Sty 000
Metection 1hate
itk Eoens [Resuplt Limmat Loanits vl el AR R )
METALS IN SOIL OR SLUDGE BY ICP SWal10A wR
‘reanic 230 Q300 mgiKg "11Z9r2005
T 155 250 magikg
TN 1 =5 0-250 mgikg
BTm 32 J 250 mgikg 244200%
230 102 0125 mgikg 912005
S lanmigm < 3.300 3.300 T"g'H; LIHWI00s
e 258 2:50 magikg 2972005
Lab 1D: Tos110313-02 Collection Dare: 12272003 1:35:00 P sample 10: 254
Matrix: 5010
Detection Darte
Linstlvees Result Limit L nits Amalvzed \matlvst
METALS IN SOIL OR SLUDGE BY ICP SWel10A KR
a1 5anie 452 2.500 mglKg E1r29/2008
— 213 7250 mgikg 1/29/2005
i T 1250 mgiKg 12912005
w IFQITHLUTY 2.2 9253 mgrkg 1,29/200%
L23a 55.2 2125 mgiKg 12912008
Selemum c.:500 1200 migkg 172912005
Zinc 1,470 2:50 mgikg 114292005
Pab 1D: TRS033-ng  Collection Dace: (H2T/2003 1300 P sample 1D: =6
Mhateis: SOIL
Detection Mate
Linstlvses &ELH Limit Lnits Amsdveed Mivalyst
METALS IN SOIL OR SLUDGE BY ICP SWEO104 KR
Arsenic a4 4 2 503 mgiKg H2WI00S
Farm 178 Q2540 mgiKg 11129/2005
> 3drmgm T 0.250 mgrKg 1 H29r2005
T 1 iy 0250 mgiKg 1.292005
Lead 334 0125 mgikg | 22005
Islemum : 0500 1500 mgi¥g 11:29/2005
Zing 385 2.50 magikg 1292005

D lnis obonenninennd sl ot be cepreodocel, exeept m Dlloaoathont the soriten appeoval of Goreen @ nmrry Testm

Pure 2 of 3
L

o i



8875 East 381h Sirssl
Tulsa, Okiohoma T4145-1105
#ww greencouniryiesiing.com

Green Country

i E & T 4

CLAENT L M Engineering

Foaly Oriler: Blinal Date Recers ed: AT
roet: perty vitl Date Repurtel

bk 11 Vosiiusi-n” Colleetion Date: 11222005 2:10:400 P Sample 1)

Viareiy: =0ML

Telephone 918.328.9977

Telephons 800,324.5757

Facumile 318.8428.775%6

Detection e
ity ses IResult Lamit HRL] iy el Vinatiaald
METALS IN S0IL OR SLUDGE 8Y ICP SWE010A R
Argen 32 1 g s
Fanum 270 02 gk
13 172 a Jj WG
om 57 1 TR
230 44 8 3.4 i
e 3500 13 giK
c 513 2 s+ 104
Lab ID: ToOSIL0313-08  Collection Dage: 1222005 2:40:00 P Sumple 1D: =58
Matrre SOINL
Detection Dare
L lvses Result Limit L nirs Analvzed A nalvst
METALS IN SOIL OR SLUDGE BY ICP SWeD10A KR
cLip 2.2 3 500 pila
Sarum 744 0,253 e
m g D250 gl ot
34 4 250 i
S@ienum 500 0.500 TG *';
Zne 183 2250 3%z 25/2005

I Vs alvwcvimneand s

el st By vepesdaneed, exeept o fall, oatbioat the weitten approsal ol Goreen B oodintes Lesto

i”lr'.\'l..' ' i 3

L (1T



3375 East 381h Streel G C t Teleghone 918.328.9977
Tuisa, Oklghoma 741451105 ry Telephane 800,324 5757
rerw . qreencounirytesting.cam reen Oun

Facsimile 3183287754
1 & 5 1

¢ LIENT: V&M QC SUMMARY REPORT

ool Uheiler: RN

Propeet; Clerrvvid

il vialvte Batchlly QCTvpe Result 2] 1 s Yallee "R

TSGR Arganc 2876 MBLK 050 1) ngkg
- Banum 18748 MBLK § e 3 25 g g
=g 2978 MEBLX 25 B 25 (g
BrTtid 2875 WVBLA =5 D oS K3
Laad 2875 MBLX a2 3425
ST 1878 MBLK 150 )|
z 2878 MBLE Q.25 325
Arg@ni 2576 LCS i§ 13 3.5 2
Sanum 2875 LCS 50 5 e
Cadmium 2878 LES 49 45 325 23
= hromum 2975 LCS 97 035
L2a3a 2875 LSS 18 TH 3 125
Talenum 2378 LCS 47 41 J'5 rd
Zing LES 49 04 0:2% T
Arsenic 2878 M5 47 48 0 5 35
Barium 2876 M3 42 72 0.25 334
Cagmuigm 2875 M3 30 24 225 M4
Chremium 2876 MS 49 38 0.25 moikg =9 2
Lead 2876 M3 3003 0125 mgikg alh
Saiemum 2878 M3 43 03 mgiKg 38
Zingc 2875 MS 304 025 mgfKg a1
Arganic 2876 MSD 47 12 35 mgikg 945 3337
Banum 2875 MSD 13 38 025 maiig 283 3675
Zagmium 2875 MSD 20 34 =5 ngikyg 0 3198
jum 2875 M50 =R 25 TOrKg 3263
L2ad 2878 MSD 18 35 1.125 -mgiKg 3
Selanium 2876 MSD 18 51 Q5 T KRG 3 g L
Iinc 287 MSD 50 18 1,25 ngikg d ¥ 112
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