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Fred Fox
KMC’s Participation in DPM Rulemaking

On behalf of Kennecott Minerals Company and Kennecott Greens Creek Mining
Company (Kennecott), Mark Good and I would like to thank MSHA and everyone
involved for continuing to address this complex and challenging regulatory burden placed
both on the Agency and the metal/nonmetal underground mines to comply with
mandatory health standards for DPM exposures that were rushed into rule over 5 years
ago, well ahead of the science and technology able to adequately define and address

- them.

Kennecott will be submitting written comments on the September 7, 2005 proposed rule
(70 FR 53280) by the January 27, 2006 deadline.

Mark and I submitted testimony a little over 2 years ago here in Salt Lake City at the
September 16, 2003 public hearing. Looking back into the record, it is unfortunate that
our testimony today hasn’t changed a great deal from that given then.

Because the regulations required and continue to require corrections and amendments,
over the last 5 years there have been temporary postponements of the rules, industry
petitions for review, delays, settlement discussions, joint studies, further rulemaking, and
two partial settlement agreements, along with new information being published on the
technical and economic feasibility in meeting the standards. And yet, there still is
additional information, very important information, to be completed. I speaking of the
massive DPM health effects study by NIOSH/NCI, yet to be concluded and disseminated.

Within this five-year period, Kennecott has actively participated in all aspects described
above, but primarily focusing on implementing the DPM rules to reduce exposures to
DPM emissions at the Greens Creek Mine. Mark Good will describe what has been done
to comply with the DPM Rules at this mine, addressing the engineering and
administrative controls that are deemed feasible and will continue into the future.

However, despite our best efforts, compliance with the interim DPM concentration limit
at the Greens Creek Mine is considered feasible at best; we are unable to reach the final
concentration limit and do not believe compliance with the proposed phased-in final
limits on exposure to DPM (Sec. 5060) can be technologically or economically achieved
at all times and at all locations in the mine. This was our position in January 2001 and
unfortunately is our position today.

We have worked hard to implement the DPM Rules and I want to assure you that we will
continue to work with MSHA & NIOSH and the industry-labor Metal-Nonmetal Diesel
Partnership looking for new technology and implementing engineering and
administrative controls that are deemed feasible for the site specific conditions at Greens
Creek to meet the proposed limits. As you are aware, Greens Creek is not alone in its
efforts to deal with this regulatory challenge.

-«



Staggered Effective Dates for Final Limit

MSHA’s position on feasibility does not reflect consideration of current complications
with respect to implementation of controls. MSHA has acknowledged that it has limited
in-mine documentation on DPM control technology. This has resulted in MSHA
proposing revisions to the final limit on exposure to DPM, staggering the effective dates
for implementation of the final limit phased in over a five year period and changing the
phased-in limits from total carbon (TC) to elemental carbon (EC).

Kennecott is encouraged by the proposed changes in the final limit on exposure to DPM,
but continues to be very concerned that it will not be technically or economically feasible
to comply with these limits within the proposed timeframes, given the current state of
DPM control technology and the site specific conditions at the mine; specifically the
narrow openings, cascading ventilation and mining equipment and methods used.

Since Greens Creek believes it will not now be able to comply with the proposed final
limit and because the overwhelming weight of the evidence submitted into the
rulemaking record clearly supports a deletion of the final concentration limit as infeasible
as applied to the Greens Creek Mine, we once again respectfully request MSHA to delete
the final limit. Absent a deletion of the final limit, the process of obtaining a special
extension for additional time in which to meet the final concentration limit established in
the proposed rule is critical to continued compliance at Greens Creek. Special extensions
will be necessary to enable continued compliance with the proposed rules.

Need for Formalized Procedure to Grant Special Extensions

Compliance with the DPM rules will be dependant upon Greens Creek receiving
additional time through MSHA granting special extensions. The granting of extensions
for compliance with exposure limits that are greater than the proposed final limit will
allow Greens Creek to comply with the rules by taking actions during the extension
period to minimize exposure of miners to DPM, such as maintaining controls and
implementing a respiratory protection program.

The need for special extensions is evident and we agree that the decision to grant the
special extension should be made by the District Manager but under more formal
procedures that identify timeframes and documented reasons for approval/denial, means
for appealing the decision to the Administrator and clarification that a special extension
can be approved for each applicable DPM final limit and that the one year extension tolls
the subsequent yearly limit. Without more formal procedures for granting the special
extensions, we see potential problems addressing the applicability of the special
extension (i.e. entire mine or parts of a mine) and having the burden of proof
overwhelmingly placed on the operator without benefit of appeal or recourse.

Mark Good will now discuss site-specific issues on the feasibility of DPM controls at
Greens Creek.




Mark Good
Summary of Feasible Engineering & Administrative Controls

Mr. Chairman and MSHA representatives, I will now summarize what has been done to
comply with the DPM Rules at the Greens Creek Mine, addressing the engineering and
administrative controls that are deemed feasible. As Fred has stated, over the past five
years, on its own and with the cooperation of MSHA and NIOSH, the Greens Creek Mine
has worked aggressively to reduce DPM exposures of its miners. Our effort has been
difficult and costly. The use of DPM filters, in particular, posed substantial trial and error
challenges. Through the application of a suite of engineering and administrative controls,
however, progress in reducing the DPM exposures is being made. I have provided you
with a graph (Attachment 1) showing DPM sample results by date.

Greens Creek is committed to achieving further reductions of DPM exposures, consistent
with the DPM Rules. A summary of our efforts demonstrating Greens Creek’s
commitment to such reductions are provided in a second table (Attachment 2) and are
summarized as follows:

Mining Equipment

The current diesel-powered underground fleet at the Greens Creek Mine consists of a
total of 83 units of equipment as follows:

17 haultrucks

13 loaders

13 utility vehicles
6 graders/others
24 tractors

10 drills

DPM Filters

Since 2000, we have been installing and testing DPM filters on selected vehicles to
ascertain the technological and economic feasibility of such filters. Our goal in this effort
has been to identify “practical mine worthy filter technology,” meaning DPM filters that
are cost-effective and reliable in the rugged working conditions of underground mining.

Based on our assessment of commercially available DPM filters, we decided to utilize
Engelhard and DCL ceramic soot trap filters (both of which are passive regeneration
filters) for the larger horsepower production units. We have also installed a DCL “Blue
Sky” active regeneration filter on a smaller horsepower utility loader with limited duty
cycles. We continue to look for the potential to equip our medium- to low- duty cycle
engines with the appropriate DPM filtration system.



The process of achieving reliability has been arduous, involving considerable delays
between filter purchase and delivery to the mine and much discussion between Greens
Creek personnel and filter manufacturer representatives. Based on our experience, we
agree with MSHA'’s recent observation that “relying on filters to be installed on older,
higher DPM emitting engines may also introduce additional implementation issues since
filter manufacturers normally do not recommend adding filters to older engines.” At the
present time, however, we are increasingly confident that passive regeneration filter
technology can be effective in our larger horsepower production units.

The feasibility of equipping medium-to low-duty cycle engines with passive and active
regeneration DPM filter systems continues to be evaluated. The need for fixed locations
for installation of equipment used for active filter regeneration poses serious logistical
problems due to the nature of the mine’s layout. Our current opinion is that active
regeneration will only be practical in limited areas of the mine. However, we will
continue to explore the use of active regeneration DPM filter systems in those areas of
the mine where successful implementation can be achieved

Within the group of 13 utility vehicles, falling into the medium- to low- duty cycle range,
six of the units have been re-powered with the latest clean engines available from
Mercedes, and these run significantly cleaner than the engines that were replaced.
Another two utility vehicle engines are scheduled for replacement before the end of this
year. Most of the remaining engines in this medium- to low-duty cycle category,
specifically the tractor fleet and the drill fleet, run for limited periods of time throughout
the day, with typically less than 2 hours of operation per shift.

Fully Enclosed Environmental Cabs

Based on our DPM filter technology experience to date, we believe that both the purchase
of equipment with fully enclosed environmental cabs and the replacement of engines in
the existing fleet also have been (and will continue to be) very important in reducing our
miners’ exposure to DPM.

Purchase of enclosed cabs has essentially become standard where the application is
practicable. Specifically, where cabs have been available as an option on the equipment
and where the larger profile of the equipment is compatible with the heading size, we
have purchased the equipment with the environmental cab option.

Engine Replacement

Replacement of old engines with new cleaner engines, where practicable, began in 2003.
Such engine replacements have now become a primary focus of our efforts to control
DPM. To date, nine units of equipment (six utility vehicles, two loaders, and one grader)
have been fitted with new engines. Three additional units of equipment remain to be
fitted with new engines. Most of the underground equipment fleet is already equipped
with the cleanest engines available. After the conversion of the three outstanding
engines, only five remaining engines will be of Caterpillar manufacture. We are



currently assessing the options for replacing these five Caterpillar engines. All other
engines in the mine are MSHA-approved Deutz, Detroit, Mercedes models, or EPA-
approved Kubota engines.

Ventilation

As can be seen on the attached Ventilation Diagram (Attachment 3), the Greens Creek
Mine has a cascading ventilation system, meaning that intake air flows from stope to
stope, building up DPM contaminants as the air flows through the mine before being
exhausted out a single level (1330 exhaust level).

Like many other underground metal mines built prior to the existence of the DPM Rules
the Greens Creek Mine has a relatively narrow opening and workings (generally 14 feet
high and 16 feet wide). This physically limits the volume of ventilating air that can be
circulated throughout the mine to sweep away DPM. The reason why the mine has such
a narrow opening and workings is because, like virtually all existing underground metal
mines, it was constructed to follow its ore body. Constructing the mine to make the
opening and workings larger than necessary for extraction of ore would have been cost
prohibitive.

2

In light of these constraints, while ventilation “upgrades” have been implemented since
2000, Greens Creek also relies on improved maintenance of the mine’s ventilation system
to maximize the ventilating air current underground. The ventilation upgrades consist of
the installation of 17 new fans purchased since 2000, increased from 75 HP up to 100 HP
ratings. These more powerful fans move more air to the mine’s headings. Currently, we
are evaluating boosting fan sizes even higher.

Because the mine was constructed long before MSHA’s promulgation of the DPM Rules,
and because the mine’s location within the boundaries of a National Monument under the
jurisdiction of the National Park Service poses additional extraordinary regulatory
restrictions, significant ventilation solutions to reduce the exposure of miners to DPM are
not currently economically feasible. Park Service limitations on surface disturbances for
the development of additional ventilation airways to the surface are very restrictive,
requiring lengthy and costly environmental impact studies before any increase to the
“footprint” of disturbed lands is authorized.

As development of the mine takes place, ventilation upgrades, including the possible
construction of additional boreholes, will continue. The resulting increase of airflow
through affected portions of the mine should reduce miners’ DPM exposures. However,
the upgrades will not enhance greater flows of air throughout the mine entirely.

Administrative Controls
Administrative controls employed by Greens Creek include elimination of idling of

diesel-powered equipment while waiting to load in confined areas underground and
restriction of the number of operating engines in stopes.



Collaborative Study on the Efficiency of Ceramic Soot Filters

Over a two-week period in January 2003, Greens Creek personnel participated with
MSHA at the mine in a collaborative study to determine the efficacy of ceramic soot
filters in an operating mine setting. The study also examined the effectiveness of
enclosed cabs in reducing the DPM exposure of miners. In addition, because of concerns
that the use of ceramic soot filters resulted in production of excessive levels of nitrogen
dioxide (“NO,”), samples of NO, were taken during the course of this collaborative test..

In the most recent notice of proposed rulemaking to revise the final concentration limit in
the DPM Rules (70 Fed. Reg. 53280 (Sept. 7, 2005)), MSHA has stated: “The
applications, engineering, and related technological implementation issues [regarding
practical mine worthy filter technology] that we believed would have been easily solved
by now are more complex and extensive than previously thought.” Id. 53283. Greens
Creek’s difficult and costly efforts, as summarized above, validate MSHA’s observation.
We appreciate MSHA’s candor on this fundamental issue and remain committed to work
with the Agency on key DPM Rules-related issues.

Conversion Factor for Final Limit

From the beginning of the rulemaking, Greens Creek has provided input through the
rulemaking process and with site-specific joint studies to accurately sample and analyze
DPM. Having a carbonaceous ore, it was important to be able to eliminate analytical
interferences and confounding factors in reporting accurate results. Greens Creek
believes use of elemental carbon as a surrogate for DPM is superior to the total carbon
surrogate. Using elemental carbon as the analyte to represent DPM provides MSHA with
more accurate, valid, and consistent measurements with much fewer restrictions on
sampling locations caused by the presence of interfering substances of non-diesel origin.

Greens Creek was encouraged when MSHA admitted that total carbon cannot be
measured reliably due to interferences and used the 1.3 conversion factor to convert the
interim PEL of 400 ug/m3 (TC) to 308 ug/m3 (EC) [June 6, 2005 rule]. Yet, MSHA
failed to delete or stay the corresponding January 19, 2006 160 ug/m3 TC limit as Greens
Creek requested at the last public hearing held here in Salt Lake City (September 16,
2003).

Samples taken at the Greens Creek Mine during the Joint Study averaged 77% elemental
carbon for acidified samples, equating to a 1.3 conversion factor for samples above 400
ug/m3 Total Carbon. However, Greens Creek agrees with MSHA that more work is
required to develop an appropriate conversion factor from TC to EC for the proposed
phased-in final limits with TC concentrations lower than the interim limit. It is
reasonable to expect that sampling and analysis variability for EC to increase, and
accuracy and precision to decrease, as lower EC levels are achieved and measured, as
shown by the compilation of sampling results at Greens Creek (Attachments 4 ~Table &
Graph). MSHA data demonstrate that no accurate conversion factor exists for the highly
variable ratio of TC to EC at levels below the interim standard. This ratio becomes even



more unstable once diesel equipment is modified by installation of DPM filtering devices
like those being implemented at Greens Creek. This once again, brings into question the
technical basis for proposing a final limit at this time.

DPM Control Plan

In moving forward, Greens Creek’s DPM Control Plan will take the form of a multi-
pronged approach consisting of continued engine replacements, passive exhaust filter
retro-fits, active regeneration filters on selected equipment, investigating bio-diesel fuel
technology, increased mine ventilation flows and maintaining the existing respiratory
program. A summary of the 2006 Diesel Particulate Control Plan is provided
(Attachment 5).

I hope this summary of what Greens Creek is doing to comply with the DPM rules helps
you recognize that we are committed to moving forward in reducing our miner’s
exposures to DPM but there still remain technical and economic feasibility issues to
overcome in meeting the final limit being proposed.

Thank you once again for your attention to continuing to address the matters discussed
today.
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ATTACHMENT 2

Summary of Feasible Engineering Controls Used By
KGC on Mining Equipment to Reduce Miners’ Exposure to DPM

DPM Filters Environmental Cabs | Engine Replacement
Haultrucks (17) 131 1023 04
Loaders (13) 28 38 24
Utility Vehicles (13) 06 078 88:4
Graders/Others (6) 06 03 14
Tractors (24) 08 0° 010
Drills (10) 08 13 010
TOTAL (83) 15 14 11

10

The remaining four haultrucks are currently being evaluated for passive regeneration filter
potential.

Of the seven haultrucks not equipped with cabs, two are slated for retirement. The remaining
five are already outfitted with ceramic soot filters and run very clean.

As existing equipment is replaced, between five and eight units of the haultruck, loader, and
utility vehicle components of the underground fleet may be amenable to application of fully
enclosed environmental cabs. However, heading size and clearance issues make it impractical to
use cabs.

Three additional units of equipment remain to be fitted with new engines. Most of the under-
ground fleet is already equipped with the cleanest MSHA- or EPA-approved engines available.

One loader is equipped with a DCL “Blue Sky” active regeneration filter. The other is equipped

with a passive filter. Potential exists for an additional five loaders to be equipped with passive
filters.

Temperature profiling has begun on these engines. Many are in the medium- to low-duty cycle
range and have insufficient exhaust gas temperatures to regenerate accumulated carbon. Others
are being re-powered with the latest clean engines available. The tractors and drills only run for
limited times during a shift. However, the tractors, in particular, may be amenable to active
regeneration systems. It may also be possible to fit the 13 utility vehicles and several other
vehicles with active systems.

All of the utility vehicles have open operator compartments with ROPS protection. Furthermore,
by the end of 2005, eight of these vehicles will be re-powered with clean engines.

Six units have been re-powered with the latest Mercedes clean engines. Another two are
scheduled to be replaced by the end of 2005.

Cabs are not available on the model KGC is utilizing,

The tractors and drills only run for limited times during a shift.



U- =

T

> 40 2N
L =3 v/0 0¥

a

@\n CEI
ot &

@ ¥/0 SINW i
V70 oen o0

08 }

.

3NTT 3ND DNUSDE ——

. avaming

-

G0/82/21 ALY _ 3WOS 0L ION | SEOIE N Ty
WYHDVIO NOILYILIN3A | ¢
ANIT 3NO wa B

UV ISIWHKI [

ANIN M3330 SNI3AD AV DYIN [

€ INJWHOVLLY

A Y/0 T6H g
S340IS HINOS 002 DT '
& \ - ¥9
y.d
e q
T g,0 co1 s5350y aJog/y 09
9L
= = 3nJ-X 06 ]
: (€
¥/0 681 ° 1
¢ 3= 0
2
S
1
J030INBaM JOOPUI—— Y }
L .
[ia]
a5 ETNNES]
£s5a0Dy adog/d 0lv
% mm*./H
= t o
3ATET 087, N T3ATT 09 By oo
© ¥/0 028 cm_mm . i 18%
-
S90S/ W v/ 2.8 [T cec
*T 9% - 6 818
__ 996 v . 7 d / BL
"~ o L3 r 7 /o 185, % N &5
c ST N\es %/ ,2un22a Tg awmvm -
d ¥ 8 v/0 cg9 o
q i z pre
v ysod]l m Y/0 929 v/0 162 € 1
d 2 92 3
£ . M7 TR o
A 1N = IN9-X ¥e m..ﬂ
3 \ o
o H o L6 + - i \ g AT L
M 3 A F ANTT030 9€ . - L85
2 3 « - = u_“o crou _— 1480 NOLLYYO3dX3 68 BN % . / N
2 € f u 1YouJON uado Ayoudon—" 3 L
Uog\A uoopIi— | -
\\ \x r@“ € - T3IATT 026 - TBAIT 026
L 73]
/v s
N _
s 3 v |3 K 3 !
I I 411 1|1 1 1 i \
v v 6 1Y v oY v ¥ '
o Y LA a4 ¥ b i
> 6 2 8 s L 4 m i
1z e ] 1€ E |€ ¥ o ch
L 4 [ial]
- nd - - = CEATT ISMVRX3> BATT ocel JL l

330 Anouuo




>U_dw SUIN L€ - Mo3al) sussl9
Apnis suIN LE VHSIW

>_u3w SUIA L€ - Y93l susalo
>U_.zm SUIN L€ - Yesl] SuUaal9)
Apnig auty L€ VHSIN

Apns auIN LE YHSIN

fpms suIn LE YHSIN

Apnig auI LE YHSIN

Apmig aulp LS - 39810 suasi9
Apms auIy LE YHSIN

Apmg auIN L€ VHSIN

Apnig suI L€ - Y9210 susaln)
Apnig auiy LE YHSIN

Apms aUIN LE VHSI

Apms suIN LE YHSW

Apns auIN LE YHSIN

>U3uw AU L€ - Mo31) susals)
Apng auIn L€ VHSIN

Apms 000¢ AN - HSOIN
Apnis 0002 AN - HSOIN
Apnis 0002 AINr - HSOIN
Apnig 0002 AN - HSOIN
Apnig 0002 AINT - HSOIN
Apms 000z AN - HSOIN
Apmis 0002 AN - HSOIN
Apnis 0002 AN - HSOIN
Apms 000z AN - HSOIN
Apms 0002 AINr - HSOIN
Apms 0002 AN - HSOIN
Apms 000Z AN - HSOIN
Apms 0002 AN - HSOIN
Apms 000Z AINr - HSOIN

90IN0G oney 91:03

ve'L 06. 065
XA €8¢ 1 X A4
80°L ooet 0oct
4" 096 098
9c'l 0col oecl
gc'l 98¢ 10€
6L°L S6¢CL 5801
8c’lL 698 089
0s’t o6e 09¢
€9} 14 4 09¢
867} 181 8Ll
el ore 09¢
(433 €62 (444
ce’l c€ey 8ce
8c’L 069 8¢cg
8C’lL ¥GS [454
8Ll oocl 0oL}
14 [44)4° 3417
10°) 96V 08¢
lLe €99 192
SL¢ 1/9 Sie
[Aa% 9091 6CL}
[4 % €661 9601
191 129G ove
181 199 [4,
68°L €9 3%
vG'L €0l YAYA
LG9°) ¥801 689
o951 9901 89
88l S6. (44
€6°1L €8/ soy
88’1 69. 60
ol o3

ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
J8d

ealy
[euosiod
galy
|eUOSIOd
[euosiad
[euosiad
[euossad
[euosiad
[euosiad
[euosiad
[euosiad
jeuosiad
[euosiad
[euosiad
[euosiad
[euosiad
[euosiad
[euosiad
ealy
ealy
ealy
ealy
ealy
ealy
ealy
ealy
Baly
ealy
ealy
ealy
ealy
ealy
uonesoT]

1sneyxy adolg
UBLLISPMOd
apIsINQ JaYonW
Joyoniy
JMON
JaMonN
JaMon
J8lug
UBLWWISpMOd
UBLLLISPMOd
oNN
Jepelo
Japeio
Jsjug
Jsjjog
Js)jog
liipjoed
lpoeg
apIsINQ Jayony
apisinQ Joyonp
apISINQ JaYonW
apIsinQ Joxonpy
apISINQD JOONN
SpISINQ JON
apIsiNQ Joxonpy
apIsINQ Jaoni
apIsInQ IJaonpy
apIsInQ Joxon
apIsinQ Jaxoniy
apIsINQ JoXONN
apIsINO Jaon
apIsInQ Jaxonpy
uonednoao

100¢/0¢2/6
100¢/0C/6
1002/02/6
100z/0¢2/6
1002/0¢/6
1002/02/6
1002/02/6
100¢/02/6
1002/61/6
100¢/61/6
100¢/61/6
1002/61/6
1002/61/6
1002/61/6
1002/6116
100¢/61/6
100¢/61/6
100C/61L/6
000¢/8¢/L
000¢/8¢/.L
000¢2/8¢/L
000¢/L¢ciL
000¢/.¢/L
000¢/9¢/.L
000¢/92/.L
000¢/9¢/L
0oozc/se/L
000¢/se/L
0ooc/sei/L
000¢/velL
000¢rvelL
000cive/L
9jedg

SUI )9319) sudalc) - s}nsay bujdweg jo uonejdwon

¥ JusWwyoeRY



Apnig 1oy - VHSH|

Apmg 1)1 - YHSW
Apmg 19)14 - YHSIW
Apn)g 194 - YHSW
Apnig Ja)d - YHSW

aeoidnQ - Apmg 18314 - %831 Sussi9
Apmis J8lild - YHS

a1eoidnQ - Apmig 48} - Y8810 susal9

Apnis J8NId - VHSW

>U:uw 18}j14 - M8l susal
Apnis 18})14 - YHSI
Apn)g 18}l - VHSW
Apms J8})1d - YHSW

aleondng - Apms JaljI4 - a1 susai
Apms 19114 - VHSIN

Apnig 194 - YHSIN
Apnig Jojlid - VHSIN
Apms J8}i4 - VHSIN
Apnig Joyd - YHSIN
Apms Joid - VHSIN
Apnig Joyid - YHSI
Apms 1)1 - YHSW
Apng Ja)ji4 - YVHSIN
Apmg 18)j14 - YHSI
Apn)g 1914 - YHSI
Apms J8))14 - YHSW
9@0:&:0 - >UEW 18}j14 - Mo31) suaalg
Apmg Jay)id - YHSI
Apnig 84 - VHSIN

sjeoldng - Apnig Jayji4 - Jo310 suaal9

Apmig JaY1d - YHSIN

Apmsg Js}ji4 - ¥9317) Susal9)

42} 9¢6 0€8
oc'i vee 6.2
(44" €Ll A 4"
8°1 vel 4
ev'l Svl col
08’ 081 0011
vel y74. el
¥o'l 0213 o1
oe’l 1454 o8l
191 00¢ ocl
9e’l orl €01
vl 6Vl 0l
[4* 29 34
08l 0l¢ 0st
ve'lL 181 orl
oe’lL €0l 6.
gee €lc 4]
0S5’ 651 901
o'l €61 el
Sv'lL Sic 8yl
8L 8.1 ocl
o'l v8l 9cl
A4 6¢c 961
Sl 29 Se
oo¢ 1S 8¢
96’1 1l¢ 8.1
8L 0s¢e 061
ve'L ¥0c g9l
621 1404 861
ole oic 0oL
8e’l vee 174
26’1 ovl €L
93inog oney 91:0d ol o3

ON
ON
ON
SOA
SOA
SOA
SOA
SOA
SOA
SOA
SOA
SOA
SOA
SOA
SOA
SOA
SoA
SOA
SOA
SOA
SOA
SOA
SOA
SOA
SOA
SOA
SOA
SaA
SOA
SOA
SOA
SOA
oy

ealy
galy
|euosiad
|euosiad
[euosiad
ealy
ealy
ealy
ealy
ealy
ealy
ealy
ealy
ealy
ealy
[euosiad
|euosiad
[euosiad
N
Baly
ealy
galy
ealy
ealy
|euostod
ealy
ealy
ealy
ealy
BaIY
BaIy
ealy
uonesoT]

apisinQ Jaxony
apisu| Jaxonpy
o
qonig
yoni|
ayeu| adols
ayeu| adoig
1sneyx3y adois
isneyxgy adoig
jusiquiy adojg
ayeju| dwey
1sneyxy dwey
apisu| Jayony
apIsINQ JonN
apIsInQ Jayony
Jayonp
Monu |
ond
oye] adoig
Isheyxy adoig
e dwey
jsneyxy dwey
apIsInQ Jaxonw
apisu| Jayonpy
Jayoniy
aye| adojg
sneyxy adoig
}sneyxgy adojg
ayeu| dwey
1sneyx3y dwey
}sneyxy dwey
apIsInO JaonI
uonednosp

€00¢/8¢/1
€00¢/8¢/1
£002/8Z/1
€00¢/5¢/1
€002/5¢/1
€00c/5¢/1
€00¢/5¢/1
€00¢2/5¢/1
€002/92/1
€00¢/5¢/1
£002/5¢/1
€00¢/5¢/1
€00¢/5¢/1
€00¢/5¢/1
€00¢2/52/1
€00¢/s¢/1
€00¢/ve/L
€00e/ve/i
€£00cive/L
€002/ve/L
€00c/ve/L
€002/ve/L
€00¢/ve/L
€00¢e/ve/L
€00¢/ve/L
€00¢/ec/1
€00c/ed/L
€00¢/e¢/i
€00c/ee/L
€oozcreel
€00¢/e2/L
£00c/ec/L
91eqg

aulpy Yoo19 sudalo - s}nsay Buiduweg jo uonendwo)

¥ juswydseny



sjeolidng - Apnig Js)ii4 - %831D SuddID e 025 09¢ ON ealy ayeju; dwey £002Z/0¢/1
Apmis Jsiiid - YHSIN L 14514 1454 ON ealy aye| dwey £002/0¢/)
Apnig JayI4 - VHSIN o1l 8/G 961 ON ealy  sneyx3 dwey £002Z/0¢/1
arealdn( - Apnis 19}l - Ye8ID sussln og’L 00cl 0001 ON ealy  9pISINO JA¥ONW  £00Z/0€/L
Apnig Jel)I4 - YHSI Gl') gcvl 114! ON ealy  9pISINO JA¥oNW  £00Z/0€/L
Apmis Jayi4 - YHSIN veL 212 291 ON ealy apisuj Jaxonpy £002/0¢/1
Apmis Jayi4 - YHSIN ve'L 622 68l ON [euosiad Jaxyonpy £002/0¢/1
Apnig Jol)14 - VHSIN A )87 r4X> ON [euosiad yonuy £002/62/1
Apnig 1oY)14 - VHSIN 6L°L L6C e ON [euosiad Yonuj, £002/6Z/1
Apnig Je)i14 - VHSIN 8z’L yA%4 T4 ON [euosiad Yonuj £002/62/1
ajeoidng - Apnis Jay|i4 - ya1) susalD x4 o¥8 099 ON ealy ayeju| adojg £002/62/1
Apms 8y - YHSIN 8l'L L L09 ON ealy ayejuy adois £00Z/62/)
ajeoidng - Apnig Ja)jt - %8810 susaID 1zl 00zi 066 ON ealy  jsneyx3y adojs £002/62/1
Apmyg a4 - YHSIN oLl 6121 6601 ON ealy  Jsneyxy adoig £00zZ/62/1
ajeoldng - Apnig 18t - Y81 SuddIH 0072 002 001 ON ealy axeju| duey £002/62/1
Apmis J8)ii4 - YHSIW 1Ll 291 G6 ON ealy aye| dwey £002/62/1
Apmis J8)i4 - YHSI oz’L ¥6€ y1€ ON ealy  isneyx3 duey £002/62/1
ajeondng - Apnig Jayji4 - 381D susaID bl 0ocl 0L6 ON Baly  9pIsinQ Jaxon £00zZ/62/1
Apms J8yi4 - VHSIN ZL'L 8GL1L Geol ON ealy  opISInQ JYonN  £002/6Z/1
Apnis 18)j14 - YHSIN 4 Lz 68l ON ealy apisu| Joxonpy £00z/62/)
Apnig J8})i4 - YHSIN Al €22 Ggl ON [euosiad Jayonpy £002/62/1
Apnig s8I - VHSIN 9L ove 6v¢ ON [euosiad yoniL £002/82/1
Apmis Ja)id - YHSW oz'L 062 (1]r4 ON [euosiad yonu ). £002/82/1
Apms J8)id - YHSI vZ'L 192 GLZ ON [euosiad yoni) £002/82/1
s1eoldng - Apmg Je}|i - 32810 susalD 6v'L 025 06¢ ON ealy ayej| adojs £002/82/1
Apms 18)14 - YHSI Ge'l 14 0LE ON ealy ayej| adoig £002/82/1
ajeol|dnQ - Apnis 18|14 - 39310 susalD 6zl 068 069 ON ealy  isneyx3y adols £002/82/1
Apnig 13))14 - YHSIN 9L’L 182 9.9 ON ealy  Isneyx3y adois £00Z/82/\
ajeolldn - Apnig 18|14 - ¥8840 susalD 5L oy oLe ON ealy ayeju| dwey £002/82/1
Apmig soy14 - YHSIN 0g'L 90¢€ 9¢2 ON ealy axeju| dwey £002/82/1
Apnis Jayi4 - YHSIN 06°0 8c/ 918 ON ealy  isneyxg dwey £002/82/1L
ayeoldng - Apnis Jeyid - deRup susRID| 0T 00LL 026 | ON Baly  opISInO JSYONW  £002Z/8Z/L
somnog oey 01:03 Ol 03 J|)ji4 uoneoo]  uonednooQ aleg

auI Y9919 Suaalc) - sjinsay Buijdweg jo uonejdwon
¥ JusWyoERY



bundwesg ssueldwo) - YHSIN
g1eondng - souelidwo) -’09
Buidwes asuedwos - YHSIN
geondng - souedwon - 09
Bundweg souendwo) - YHSIN
geondn( - ssueldwo) - 99
Bundweg asueidwon - YHSIN
ayeondng - aouelidwo) - D9
Bundweg aoueldwon - VHSIN
ajeoldng - aoueldwod -0’9
Bundweg asueidwon - VHSIN
ajeoiidng - soueldwo) -9’9
6uydweg asuedwo) - YHSIN
ajeondng - aoueldwod - DO
Bundweg asuendwon - yHSIN
|euwsau| - ¥aa19) susalin

[BUIBJU| - ¥3310) SUddI9)

[BUIBlU| - ¥331D) SUIBIO)

[BuIaju] - ¥9819) suaal9)

[BUIBlU] - Y8310 SuddID)

[BuBlU| - 381D SUSdIS)

[BUIBIY| - Y931 SUaaI9)
aouejsissy aoueldwo)) - YHSIN
aouejsissy aosueldwod - YHSIN
aoue)sissy aoueldwo?) - VHSIN
Apnig JoNid - VHSIN

Apnis sa)itd - VHSIN

Apnig 18)14 - YHSI

a1eoldng - Apnig Jaljid - o810 suoal9)
Apmig 183114 - VHSIN

ajeoldng - Apmg 18|14 - o810 SudalIL
Apmig 18t - VHSIN

Sl
6’1l €8¢ 061
8/
€9°L 961 ocl
8C1
[4 A" I8 A
ov'l oLl 342
1258 [4¢] 9g
65’1 ocl [4:]
oyl 08¢ 00¢
1€) FAS €.2
6G°L 98 2]
€91 8cl 0L
ve'l 002 o€t
£e’l Sve 85¢C
€C’l ocey 0se
80°L oovi 00€ElL
a8l 0ce 9/l
9c'l 06€ oLe
12" 09¢ 08l
vi'lL 0001 088
€c’l ov. 009
oe’L (3%4 29l
éc’l 88¢ see
TAN 6LE 96¢
Se’L ¥6¢ 8ile
ac’l Sve c0C
09'L S/¢ cll
TAN 0is8 0s9
SL'l 69. 049
yXA ooolt 06.
SL°lL G901 8¢6
83inog oley J1:03 oL o4

SOA
ON
ON
ON
ON
SOA
SOA
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON

ON
ON
ON
ON
ON
ON
ON

RClIE

[euosiad
[euosiad
[euosiad
|euosiad
[euosiad
|euosiad
[euosiad
[euosiad
|euosiad
|euosiad
jeuosiad
jeuosiad
[euosiad
[euosiad
[euosiad
N
ealy
ealy
[euosiad
[euosiad
ealy
|euosiad
jeuosiad
jeuosiad
[euosiad
[euosiad
|euosiad
[euosiad
ealy
ealy
ealyY
ealy
uoneso

Nonij
Joyonpy
ayon

»Bua

J9lug

yoni

onu |
JaoN
JON

J9|ua

J9ua

J9109

J9yj0g
lpioeg
{ipfoeg

1sneyxg auin
apISINQ JONN
lipoeg
JoN
uewLIapMOd
apIsINO JoMoNN
onp
yoniy
yoni]
Jaoniy
yonu|

Moni]

Noniy

ayeju; adoig

ayeju| adojs
jsneyxg adoyg
1sneyxg adojg

uonednosQ

sS00c/ELIB
5S00C/ELI6
G00¢/EL/6
S00c/EL/6
§002/ELI6
sooc/elie
G00cC/6L/E
G00c/6L/E
§S00¢/6L/€
5S00¢2/8L/C
S00c/6L/C
500¢/61/€
s00c/8L/Ee
500¢/6l/e
S00c/6L/e
G00¢/9L/e
S00¢/9tLic
G00¢/9Lre
S002/9L12
sooz/oLre
S002/9L/C
S00c/8L/c
yooc/iiie
y00c/Liie
vooz/LLie
€00¢2/0¢/1L
€00¢/0¢c/}
€00¢/0¢c/L
€00¢/o¢e/1
€00¢/0¢e/1
€00c/0¢e/}
€00c/0¢e/1
ajedg

SUIN Y9319 Suadalr) - sjinsay bujjdwes jo uonedwon

¥ JuowyoeRY



[BUIB)U| - ¥93819) Susal9)
[BUIBjU| - ¥B3819) SUBBID)
Jeusaju| - ¥9a.10) suaalo)
[euwia)u| - ¥9310) susal9)
[euladju| - Y8319 SusIS)
[ewBlU| - Y9817 sudaln)
[BUIB)U| - ¥9310) SUdaID)
[eusaju| - Y9319 susalo
jeusaiuy - Y8310 susal9
[BuId)u| - ¥2317) susslI9)
[euiau| - Y8319 susdI)
jeulaju] - yaa1) sudsio)
ajeondng - soueldwon - 9’9
Budweg asuendwo) - YHSIN
gjeondng - sosuendwo) - 0’9
Buidweg aoueldwos - vHSW
ajeondnQ - souendwon - 99

6G°L 0Ll 101
JANA 00¢ ¥8
1G¢ 121 09
€51 18¢ 88l
€2’} 86v o0v
051 991 oLl
7 681 801
16°L 8l 16
88'¢ (1515 o€l
8yl 15154 6G1
69°1L 1ve ori
14 19 S|
éce SOl YA 4
14
161 1447 S
19
€6°¢C 69¢ 1514
92Inog oney J1:03 o1 o3

ON
SoA
ON
ON
ON
ON
ON
SOA
ON
ON
ON
ON
SOA
SOA
SOA
SOA
SOA
Jeyd

[euosiad
|euosied
[euosiad
[euosiad
jeuosiad
[euosiad
|euosiad
|euosiad
[euosiad
[euosiad
[euosiod
[euosiad
[euosiad
[euosiad
|euosiad
|euosiad
[euosiad
uoneso

Aimn
yonu )
YonJL
uewLSpMOd
llu@/iepeo
lapelo)
fumn
yonip
uewiapmod
IONN
JazoQ
Ipioeg
Yonay
yona
yoni|
Yonij
yonil
uonednas)

G00¢/8c/6
G00¢/8¢/6
§00¢2/8¢/6
§00¢2/8¢/6
$00¢/8¢/6
§00¢/82/6
§00¢/.¢/6
G00¢/.2/6
§00¢/.2l6
G00¢/L¢c/6
§00¢/L¢/6
500¢/.¢/6
§00c/EL/6
S00C/ELI6
S00¢/EL/6
500c/ELI6
5002/EL/6
oleq

BUIN Y991 sudaln) - sjinsay Huiidwes jo uonejidwon

¥ JuowyoeRY



0081

00SlL

uogdes [ejol
oori ooct 0001

000

0S0

00’1

T 05°L

00¢

0S¢

i

oo'e

08¢

00¥

oney 91:93
p INFWHOVLLY

oSy

JEY O.1:03

Ol



ATTACHMENT 5

Kennecott Greens Creek Mining Company
2006 Diesel Particulate Control Plan

The Control Plan will take the form of a multi-pronged approach.

Engine Replacement
- Complete the last 3 two cycle diesel engine replacements

Passive Exhaust Filter Retro-fit
- Complete the last 6 confirmed passive filter candidates
o Investigate two additional passive filter candidates

Active Regeneration Exhaust Filters on Selected Equipment
- Test Active regeneration filters on utility and transportation fleet

Diesel Engine Maintenance and Emission Training
- Audit existing DPM maintenance program

- On-site training (theory & hands on)

- Training Manuals

Investigate Bio-diesel Fuel Technology
- Source supplies on the west coast and determine logistics
o Determine fuel characteristics for cold temperature applications
o Determine fuel characteristics in wet climates
- Determine separate fuel stream requirements for underground equipment
- Determine fuel specifications for lubricity
o Determine lubricity additives required for injectors
o Establish warranty issues for bio-diesel blends greater than 10%

Increase Mine Ventilation Flows

- Complete planned ventilation infrastructure development
- Complete new main fan installation

- Complete new ventilation door controls

Respirator Program

- Maintain existing respirator program

- When it is determined use of respirators is appropriate, respirators will meet the
criteria of 30 C.F.R. § 57.5060(d).





