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Claim Name Okanogan County Amended BLM ORMC
Book Page Book Page Serial Number
GD3 75 2392 92 598 106383
GD 4 75 2393 106384
GDS5 75 2394 106385
GD 6 92 592 134687
GD7 75 2395 92 599 106386
GD 8 75 2396 106387
GD9 75 2397 92 600 106388
GD 11 75 2399 92 601 106390
GD 13 75 2401 92 602 106392
GD 15 75 2403 92 603 106394
GD 17 75 2405 92 604 106396
GD 19 75 2407 92 606 106398
GD 21 75 2409 92 607 106400
GD 23 75 2411 92 608 106402
GD 25 75 2413 92 609 106404
GD 32 77 1408 110084
Tex 6 75 2189 106411
Tex 7 75 2190 106412
Roo 1 75 2204 92 610 106426
Roo 3 75 2206 92 612 106428
Roo 5 92 594 134689
Roo 7 75 2210 106432
Roo 9 75 2212 106434
Roo 12 75 2215 106437
Roo 13 75 2216 106438
Roo 15 85 562 128360
Roo 16 85 564 128361
Roo 18 85 568 128363
Roo 19 85 570 128364
Gap 2 77 2795 109518
Gap 3 77 2797 109519
Gap 4 77 2799 109520
Gap 5 77 2801 109521
Gap 6 77 2803 92 614 109522
MAG 5 92 540 134635
MAG 6 92 541 134636
MAG 7 92 542 155 2819 134637
MAG 8 92 543 134638
MAG 9 92 544 155 2820 134639
MAG 10 92 545 134640
MAG 11 92 546 155 2821 134641
MAG 12 92 547 134642
MAG 13 92 548 134643
MAG 14 92 550 134645
MAG 14 Fraction 92 551 134646
MAG 15 92 552 134647
February 2004 Crown Resources Corporation 023-2002
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Claim Name Okanogan County Amended BLM ORMC
Book Page Book Page Serial Number
MAG 16 92 553 134648
MAG 17 92 554 134649
MAG 18 92 555 134650
MAG 19 92 556 134651
MAG 20 92 557 134652
MAG 20 Fraction 92 558 134653
MAG 21 92 559 134654
MAG 22 92 560 134655
MAG 23 92 561 134656
MAG 24 92 562 134657
MAG 25 92 563 134658
MAG 26 92 564 134659
MAG 27 92 565 134660
MAG 28 92 566 134661
MAG 29 92 567 134662
MAG 30 92 568 95 3620 134663
MAG 31 92 569 95 3621 134664
MAG 32 92 570 95 3622 134665
MAG 33 92 571 95 3623 134666
MAG 34 92 572 95 3624 134667
MAG 35 92 573 95 3625 134668
MAG 36 92 574 95 3626 134669
MAG 37 92 575 95 3627 134670
MAG 38 92 576 95 3628 134671
MAG 39 92 577 95 3629 134672
MAG 40 92 578 95 3630 134673
MAG 41 92 579 95 3631 134674
MAG 42 92 580 95 3632 134675
MAG 43 92 581 134676
MAG 44 92 582 98 437 134677
MAG 45 92 583 98 438 134678
MAG 46 92 584 98 439 134679
MAG 47 92 585 98 440 134680
MAG 48R Doc.# 3017475 154996
MAG 49R Doc.# 3017476 154997
MAG 50 92 588 134683
MAG 51 92 589 95 3633 134684
MAG 52 92 590 95 3634 134685
MAG 53 92 591 95 3635 134686
Katie 1 104 0717 144759
JR 6 123 2568 147550
JR 8 123 2570 147552
JR9 123 2571 147553
JR 10 123 2572 147554
JR11 123 2573 147555
JR 12 123 2574 147556
February 2004 Crown Resources Corporation 023-2002

1:\02\2002104001040310232002.0403.09781.DOC



Claim Name Okanogan County Amended BLM ORMC
Book Page Book Page Serial Number
JR 13 123 2575 147557
JR 14 123 2576 147558
JR 15 123 2577 147559
JR16 123 2578 147560
JR 17 123 2579 147561
JR 18 123 2580 147562
JR 19 123 2581 147563
JR 20 123 2582 147564
JR 21 123 2583 147565
JR 22% 123 2584 147566
JR 23* 123 2585 147567
CJ2 106 1597 145441
CJ5 106 1600 145444
Clé6 106 1601 145445
Cl7 106 1602 145446
CJ8 106 1603 145447
CJ9 106 1604 145448
CJ 10 106 1605 145449
CJ11 106 1606 145450
CJ12 106 1607 145451
CJ13 106 1608 145452
CJ14 106 1609 145453
CJ15 106 1610 145454
CJ16 106 1611 145455
CJ17 106 1612 145456
CJ 18 106 1613 145457
CJ19 106 1614 145458
CJ20 106 1615 145459
CJ21 106 1616 145460
CJ22 106 1617 145461
CJ23 106 1618 145462
CJ24 106 1619 145463
CJ25 106 1620 145464
CJ26 106 1621 145465
CJ27 106 1622 145466
CJ 28 106 1623 145467
CJ29 106 1624 145468
CJ30 106 1625 145469
CJ31 106 1626 145470
CJ32 106 1627 145471
CJ33 106 1628 145472
CJ 34 106 1629 145473
CJ35 106 1630 145474
CJ 36 106 1631 145475
CJ37 106 1632 145476
CJ 38 106 1633 145477
February 2004 Crown Resources Corporation 023-2002
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Claim Name Okanogan County Amended BLM ORMC
Book Page Book Page Serial Number
CJ 39 106 1634 145478
CJ 40 106 1635 145479
CJ41 106 1636 145480
Cl42 106 1637 145481
CJ43 106 1638 145482
CJ 45 106 1640 145484
CJ 46 106 1641 145485
Cl47 106 1642 145486
CJ 48 106 1643 145487
CJ 49 106 1644 145488
CJ 50 106 1645 145489
CJ 51 106 1646 145490
CJ52 106 1647 145491
CJ53 106 1648 145492
CJ 54 106 1649 145493
CJ 55 106 1650 145494
CJ 56 106 1651 145495
CJ 57 106 1652 145496
CJ 58 106 1653 145497
CJ 59 106 1654 145498
CJ 60 106 1655 145499
CJ6l 106 1656 145500
CJ 8l 106 1676 145520
CJ 103 106 1698 145542
CJ113 106 2531 123 2720 145552
CJ 116 106 2534 145555
CJ 117 106 2535 145556
CJ 122 Doc.# 3012493 154587
CJ 123 Doc.# 3012494 154588
CJ 124 Doc.# 3012495 154589
CJ 125 Doc.# 3012496 154590
CJ 126 Doc.# 3012497 154591
CJ 127 Doc.# 3012498 154592
CJ 128 Doc.# 3012499 154593
CJ 129 Doc.# 3012500 154594
CJ 130 Doc.# 3012501 154595
CJ 131 Doc.# 3012502 154596
CJ 148 Doc.# 3012511 154605
CJ 149 Doc.# 3012512 154606
CJ 150 Doc.# 3012513 154607
CJ 164 Doc.# 3012527 154621
CJ 165 Doc.# 3012528 154622
CJ 166 Doc.# 3012529 154623
Cl 167 Doc.# 3012530 154624
CJ 176 Doc.# 3012539 154633
ARNO 1 19 259A 77 2859 28800
February 2004 Crown Resources Corporation 023-2002
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Claim Name Okanogan County Amended BLM ORMC
Book Page Book Page Serial Number

BM #18 Lode 47 1452 66526
BM #19 Lode 47 1453 66527
BM #20 Lode 47 1454 66528
BM #21 Lode 47 1455 66529
BM #22 Lode 47 1456 66530
BM #23 Lode 47 1457 66531
BM #24 Lode 47 1458 66532
BM #25 Lode 47 1459 66533
KG 43 Lode 74 1652 104710
KG 44 Lode 74 1653 104711
KG 45 Lode 74 1654 104712
KG 46 Lode 133 2492 149668
KG 47 Lode 133 2493 149669
KG 48 Lode 133 2494 149670

OWNERSHIP INFORMATION:

Crown Resource Corp. of Colorado

c/o Crown Resources Corporation

4251 Kipling Street, Suite 390

Wheat Ridge, Colorado, 80033

Crown Resources Corporation 023-2002

February 2004
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APPENDIX B

GROUNDWATER MODELLING RESULTS BUCKHORN MOUNTAIN PROJECT

February 2004 Crown Resources Corporation 023-2002
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Golder Assoclates Inc.

44 Union Boulavard, Suite 300
Lokawood, CO USA B0228

Telephone {303) 280-0540
Fox (303) 9852080
TECHNICAL MEMORANDUM
TO: Walt Hunt, Vice President of Operations DATE: April 24, 2003
Crown Resources Corporation
FR: Mark Birch, R.G. and David Ranton, L.HG. OUR REF; 023-2002.003

Golder Associates Inc.

RE: GROUNDWATER MODELING RESULTS
BUCKHORN MOUNTAIN PROJECT

1.0 INTRODUCTION

This memorandum summarizes work undertaken representing Phase 1 of the groundwaier modeling
task described in Golder Associates Inc.’s letter proposal dated fanuary 31, 2003, The goal of the
work described herein is to provide “planning-level” estimates of the potential impacts to the physical
groundwater system associated with the proposed underground mining operation on Buckhom

Mountain. Specifically, planning-level estimates are provided for the following;

*  {roundwater inflows to the underground workings during mining,

¢ Change in the location of the groundwater divide between the Myers Creck
drainage and the Toroda Creek drainage basins, and

* Final post-closure impacts to the hydrogeological system.

LT Scopeof Work

The tasks undertaken under Phase [ included the following:

» Task I-I — Summary of geologic and hydrogeologic information and review of
existing mine pians and maps,

¢ Task I-2 ~ Formulation of the hydrogeologic conceptual mode! and modeling
approach, and

# Task |-3 - SEEP/W Modeling.

From this work, potential impacts to the groundwater system associated with the underground mine
plan arc assessed and additional work is identified 10 complete the evaluation of impacts for

Environmental Impact Statement (EIS) purposes.

OFFICES ACROSS ASIA, AUSTRALASIA, EUROPE. NORTH AMERICA, SOUTH AMERICA



Crown Resources Corporation Technieal Memorandum April 24, 2003
Mr. Walt Hunt -2 023-2002.005

2.0 BACKGROUND AND SETTING

2.1  Conceptual Hydregeologic Medel

2.1 Geolpey and Structure

The orebody is located ncar the top of Buckhorn Mountain northeast of Chesaw, Washington in
QOkanogan County (Figure 1). The rocks within the mine area are comprised of Cretaceous- to
Tertiary-aged intrusive rocks and Permian- to Triassic-aged, acereted island arc volcanics and clastic
sediments. Host rocks for the Buckhom Mountain mineral deposit consist of a sequence of folded
and faulted volcanic and volcaniciastic rocks, shaliow to deep marine clastic rocks, and carbonate
rocks, Locally, the voleanic rocks overlic scdimentary, carbonate, and volcaniclastic rocks. The
sequence has been intruded by numcrous small diortte bodies and the larger Buckhorn Mountain

granodiorite pluton,

Structurally, rocks in the Buckhoermn Mountain arca near the deposit average a stiike of
north-nerthwest and range in dip from 0 to 20 degrees to the northeast.  Northeast-trending,
southeast-dipping, and nearly horizontal sinuous healed (low permeability) shear zones locally cut all
rock types. Fracture spacings from core logs average 16 to 43 inches (in) {Goider, 1994). These later
fractures are generally brittle in nature with limited clay aiteration and infilling. The only major
structural feature in the immediate site area is the North Lookout Fault zone, which crosses the site

from southwest to northeast, dipping 60 to 70 degrees to the southeast (Golder, 1994). .

2.1.2 Hvdrogeoloey

The groundwater system in the vicinity of the Buckhorm Mountain project area occurs as three
hydrogeologic units: aliuvial sediments, glacial deposits, and bedrock. Bedrock is the primary
hydrogeologic unit in the immediate project arca.  Groundwater is present in varying amounts in all
bedrock in the mine area. Depths to groundwater are greatest on the ridge tops {generaily between
100 and 300 fi below ground surface [bgs] and less in the vailey bottoms {less than 50 f bgs],
depeading on season). Perennial flow and springs arc present in the Gold Bowl drainage at an
clevation of approximately 4,900 ft above mean sea level {(amsl). Roosevelt Adit is a discharge point
for the bedrock unit, Groundwater discharge from the adit was approximately 53 to 60 galions per

minute {gpm} in 1993, a wettcr than average year. Average year discharge is estimated 1o be in the
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range of 40 to 45 gpm. Discharge from the adit is lowest in mid-winter in the range of 25 to 30 gpm

with greatest discharge in the short spring run-off period of about 100 gpm.

Severat years of groundwater level data were collected from wells and borehoies on Buckhomn
Mountain by Battle Mountain Gold (BMG) from the early to mid 1990°s. Crown Resources personnel
reinitinted groundwater level data collection on Buckhom Mountain in the fali of 2002. These jater
measurements are tabulated in Table 1. These recent data are consistent with the previously collected
data (e.g. Golder, 1994). A water table map has been prepared (Figure 2) based on the measurements
taken in November 2002, Groundwater flow direction generally mimics topography as illustrated on
Figuse 2. Figure 2 also shows the modeled location {Hertzman, 1996} of the groundwater divide
along the top of Buckhom Mountain, This divide scparates the Toroda Creek groundwater basin to

the east from the Myces Creek groundwater basin to the west

TABLE i
GROUNDWATIER ELEVATIONS

Lo | GrouRd g embior 200277 | - October2002 .|  Navember 2002 .
o0 . Elevi ) Depth | Elev, | Depth | Elev. | Depth | Elev.
Lo p(itamsh ¥ (fibgs) | (ftamsl) | (ftbgs) | (ftamsl) | (ft bps) | (ft amis]):
MW-1 4,131.0 332 4,098 33.3 4,098 35.60 4,095
MW-2 49250 1 2739 4,651 280.8 4,644 280.60 4,644
MW-3 4,353.5 0.0 4,354 0.0 4,354 0,00 4,354
MW-3A 4,247.7 6.2 4,242 5.8 4,242 5.30 4,242
MW-4 4,044.2 0.0 4,044 0.0 4,044 0.00 4,044
MW-3 4,211.8 7.6 4,204 7.5 4,204 7.40 4,204
MW-6 4,996.4 103.2 4,893 103.1 4,891 103.20 4,891
MW-7 4,253.4 10.0 4,243 9.9 4,244 9.80 4,244
MW-8 3,949.8 23.5 3,926 25.2 3,925 24.30 3,926
MW-9 4,318.7 8.8 4,310 8.7 4310 §.70 4,310
MW-9A 4,259.1 16.3 4,243 16.6 4,242 17.00 4,242
MW-10 4,741.6 512 4,690 519 4,690 51.60 4,690
MW-11 4,593.0 na na dry 538’ na Na na
MW-12 4,684.5 | 2065 4,478 206.5 4,478 206.30 4,478
90-238L 5,015.1 118.1 4,897 117.4 4,898 117.6 4,898
90-238U 50151 | 11040 | 4,905 113.4 4,902 113.7 4,901
90-245 53,0238 149.3 4,877 na na Na na
90-258L 51005 | 2888 4,812 287.2 4,813 2874 4,813
90-258U 5,1005 | 14390 | 4,957 138.3 4,962 138.3 4,962
90-263 5,028.5 115.3 4913 118.4 4,910 117,7 4,911
90-272 4,974.6 na na 66.2 4,908 67.1 4,908
90-303L 5,037.0 58.8 4,978 70.3 4,967 68.1 4,969
90-303U 50370 | 3800 4,979 70.0 4,967 67.6 4,969
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| Ground 4 g tember 2002 | Octobiér2002i | © November 2002
o1 Elew. Depth” |- Elev. [ Depth | - Elev. - [0 Depth -+ Elev.’
. Cop(fesmshy | g bgs)'. C(ft amsty | (ftbgs) | (ftamsl) | (it bgs} | (It amsl)
903341, 53,0084 345 4,974 31.0 4,957 48.8 4,960
90-334U 5,0084 3140 4,977 509 4,958 48.7 4,960
90-355L. 5,464.4 na na 392.7 4,872 Na ng
90-355U 5,464.4 226,50 5,238 226.5 5,238 2265 3,238
90-336 5,285.6 202.1 5,084 135.2 5,150 1358 5,150
00-364L 5,188.9 na na 207.1 4,932 206.8 4,952
20366 5,292.4 na na 112.0 5,180 113.7 5.179
60-368L 3,025.1 316 4,974 64.2 4,963 36.7 4,968
G0.368U 5,023 30,10 4,875 582 4,967 36.0 4,969
00-371 54622 na na 423.0 5,039 Na na
50-386 5,109.4 na ni 366.7 4,743 Na na
90-387 3.043.4 na na 227.1 4816 226.6 4,817
91-443 33102 270.6 3,040 276.5 3,034 2759 3,034
91-436 3,081.9 169.1 4,892 191.2 4,804 191.1 4,891
92.539 4,547.6 na a1 i2.7 4,535 12.3 4,535
D02-176 5,446.0 na na 4674 4979 Na na
D02-177 5,446.0 na na 2549 3,191 2533 3,191
GAC-188 3014.7 na na 1225 4,892 122.8 4,892
GAC-219 49613 71 4,890 723 4,889 72.0 4,889

na = not available

Groundwater flow is via fractures and joints (secondary permeability) in the bedrock rather than
within the pore spaces of the rock mass. The fracture systems and joints are influenced by structural
episodes of faulting and folding that have affected the ability of the bedrock to store and transmit
groundwater. Permeability and porosity are low within the mine arca bedrock system. Previous
testing has yiclded permeability values ranging from 10! to 107 feet per day (f/d). Most
permeability valugs, however range from 107 to 107 (f/d). Testing indicates that groundwater flow
in the fractures and joints is similar to that of a porous media on a moderate to large scale. Packer
testing was undertaken by Golder {(Golder, 1996b) to evaluate the potential permeability of the North
Lookout Fault zone in comparison to the neighboring rock mass, and to evaluate permeability as a
function of depth. The resuits indicated that the North Lookout Fault zone is no more permeabie than
the surrounding rock mass (Golder, 1996b) However, the results indicated that there is a slight

decrease in permeability with depth.

CGroundwater clevations in the bedrock range from 4,700 to over 3,200 fi amsl (Figure 2). The

groundwater levels fluctuate seasonally within the mine arca by between 50 and 200 ft in the bedrock
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in response to seasonal recharge and discharge. Figure 2 represents seasonally low groundwater
conditions as the summer and fall of 2002 were relatively dry. Historical data indicate that
groundwater fevels rise rapidly in the spring in response to snowmelt and spring runoff. Groundwater
clevations subsequently decline over a period of several weeks to months in late spring and early
summer, and then decline very siowly throughout the remainder of the year. Aguifer recharge in the
immediate site area is via infiltration of precipitation and saowmelt.  Previous estimates of
groundwater recharge have ranged from 1.9 to 5.4 in per year (infyr) (Golder, 1996a and 1998;
Hertzman, 1996}

22 Orcbody Development

The underground workings will encompass two distinct ore zones: A Southwest ore zone oceurring
beneath the ridge area near the top of Buckhom Mountain and a northemn ore zone {referred to as the
Gold Bowl ore zonce) occusting in the lower elevated terrain to the northeast in the Gold Bowl arca.
Figure 2 illustrates the location and horizontal extent of the underground workings and ore zones.
The Southwest workings will extend to a minimum elevation of 4,835 ft amsi; the Gold Bowl

workings wili extend to 2 minimum elevation of 4,475 ft amsl.

Figure 3 shows a view of the proposed access tunnels and ore zones looking down at the workings
from the northwest, The Southwest ore zone is shown in green, the Gold Bowi ore zone in red and
brown, and the access tunnels in purple and blue. Another view of the ore zones and access tunnels,
from the northeast, is shown on Figure 4. The Southwest ore zone is relatively continuous and dips to
the southeast at an angle of approximately 20 degrees (Figure 4). The Gold Bowl ore zone consists of

a series of small discontinuous zones increasing in depth to the north.

Access 1o cach ore zone will be from the surface via a decline. The portal will be situated at an
elevation of approximately 5,030 ft amsl (Figure 2}, At this clevation, the decline portal will be
above the high water table clevation (Figure 3). The decline will descend and connect to a series of
unnels that will be used to access all of the workings. A perimeter sccess tunnel wili be used to
access the Southwest ore zonc with a scries of spiral declines to access the lower portions of the ore
zonc. Individual tunnels will be used to access the discontinuous pods of ore associated with the

Gotd Bowl ore zone.

Mine plans cali for backfilling some of the workings as mining proceeds to provide geotechnical

support necded to mine the full extent of the orebody and to prevent settlement and surface
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disturbance after closure. This approach also has the added benefit of minimizing aboveground
disturbance by disposing of the barren rock below ground, Both cemented backfill and uacemented
backfil! will be used.

2.3 General Description of Groundwater Conditions

Much of the mine workings wilt extend below the water table, and as & consequence, groundwater
wiil enter the workings as mining proceeds. Figure 3 shows the portion of the proposed workings that
are above and below the November 2002 water table. Because groundwater levels are higher in the
spring {(by as much as 50 to 200 ft), a greater proportion of the orebody will be below the water table,
As shown on Figure 3, the upper westernmost portion of the Southwest orebody is above the

November 2002 water tabie as well as the upper evels of the Geld Bowi orebody workings.

Groundwater that enters the workings will be removed along with the ore and waste rock, and by
sumps as needed. The quantity of groundwater that will flow into the workings will depend on a
number of operational factors {c.g., ratc of mining, the geometry and scheduling of mining in
different areas, and backfilling program). Groundwater {low inte the workings will increase as
mining proceeds with the maximum inflows at the end of mining when the orebody is fuily
developed. For the purposes of providing a simpiified basis for modeling, the worst-case assumption
is that at the end of the mine life all of the workings remain fully open (no backfill} and that all
groundwater entering the workings is removed by pumping. Under this simplified worst-case

condition, the guantity of groundwater inflow would depend on three primacy factors:

» The permeability of the surrounding rock,
» The amount of water stored in the rock, and

+  The size of the groundwater recharge area within the capture zone (upgradient) of
the workings.

The first two factors apply in ncarly all underground mining operations. However, the third factor is
of unigue importance in this particuiar case because the orcbody is located near the top of Buckhom
Mountain, the highest topographic feature within a radius of approximately 10 miles. As a
consequence, the amount of groundwater that can flow inte the waorkings is limited because the
capturc zone of the pit is restricted to the upper clevations of the mountaia (Figures 1 and 2). During
mining, the Southwest zone workings will intercept some of the upgradicat recharge cast of the

groundwater divide (Figure 2). In addition, it is possible that drawdown in the vicinity of the
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Southwest workings will result in o migration of the groundwater divide to the west, cffectively
capturing some of the groundwater recharge that would otherwise feed the Myers Creek groundwater
basin to the west. Modeling results discussed in the following section iflustrate the possible quantity
of groundwater recharge that could be captured by the workings as weill as the potential migration

westward of the groundwater divide.

3.0 GROUNDWATER MODELING

Groundwatcer inflows into the underground workings wili depend on a number of operational issues in
addition to the hydrogeologic conditions at the site. For modeling purposes, these operational issues
are ignored. Three conditions were modeled in this analysis; current conditions and two conditions
where the final mine is either backfilled or not, The focus is placed on estimating worst-case
conditions from the perspective of impacis to groundwater resources. Worst-case canditions would
occur after the hydrogeologic system has fully adjusted to mine dewatering, or when “steady-state™
conditions are attained assuming that the water is consumed (i.c., not treated and dischasged o the
environment). Under steady-state conditions, the only seurce of groundwatcer inflows to the workings

would be from recharge occurring within the capture zone of the workings.

Reviewing the geometry of the planned underground workings (Figures 3 and 4), the Southwest
orcbody workings will have an effect on the regional groundwater divide between the Toroda and
Myers Creek basins because the orebody straddles the topographic divide. As shown on Figure 2, the
Southwest orebody physically extends westward across the modeled groundwater divide (Hertzman,
1996}, atthough the orebody is above the water table in much of this area (Figure 5). Groundwater
inflows are likely to be greater into the Gold Bowl workings beeause they are located downgradient
of a larger groundwater catchment area than the Southwest orebody workings. To evaluate the
potentizl impacts of the Southwest orebody on groundwater flow and inflow rates, a cross-sectional
groundwater flow model was constructed at the focation shown on Figures 1 and 2. A commercially
available, variably saturated groundwater flow modeling software package called SEEP/W {GEO-
SLOPE, 2002) was used. The peometry of the cross-sectional model and assigned boundary
conditions is shown on Figure 6. Figure 6 illustrates several hydraulic conductivity layers, each
measuring 100 fi thick. The layers were assigned slightly decreasing hydraulic conductivity with
depth consistent with the packer testing resuits, and that was incorporated into previous modeling

efforts (Golder, 1996a). Three steady-state simulations were run as follows:
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» Casc A — Pre-mining Condition - representing the current conditions,

» (Case B — End of Mining Condition - representing worst-case conditions at the
end of mining assuming the workings are not backfilled, and

» {Case C - Post-closure Condition - represeniing a generic, final post-closure
condition with a continuous but moderately permeable backfill. No discharge
from the mine to the surface as the decline postal would be located above the
maximum high water table elevation,

As shown on Figure 6, the underground workings under Case B were represented as an open void that
approximates the orebody geometry with a seepage face boundary condition assigred to its perimeter,
For Case C, the void was assumed 1o be backfitied with material mnging in hydraulic conductivity
from 1.8 x 107 ft/d around the outer perimeter to 8.1 x 107 fd in the interior (nceded for numerical
stability purposcs), and the seepage face boundary condition was removed. A no-flow boundary
condition was assigned aloag the bottom of the model area in alf cases at a depth of 800 ft bgs,
representing the depth at which flow is assumed to be extinguished duc to low permeability. Other
key assumptions and assigned model parameter values for the SEEP/W medeling are summarized in
Table 2.

The approach to medeling used here was to extend and update previous SEEP/W modeling work
(Goider, 19962} to incorporale the new underground mining plan, including using an assumed
recharge rate of 1.9 in/yr consistent with the previous modeling effort performed by Golder.
Calculated inflows and asseciated impacts are then extrapolated to the range of recharge estimates
consistent with Hertzman (1996) and Golder {1998} 10 provide a range of possible impacts based on

the uncertainty associated with recharge estimates.

This approach is reasonable based on previous modeling {Gelder, 1996a; Hertzman, 1996), which
indicates that impacts arc directly proportional to the assumed recharge (e.g., the modeled capture
zone area remains approximately the same, regardless of assumed recharge value). n comparison to
the 800-fi aquifer thickness assumed in the SEEP/W model, Hertzman (1996} sssumed an aguifer
thickness of 1,000 fi. However, as part of the sensitivity analysis undertaken by Hertzman, the resuits
are relatively insensitive to assumed aquifer thickness. Hydraulic conductivity values used here
(Table 2) arc consisteat with the values used by Hertzman (8 x 107 to 2.2 x 10° fi/d in the general
region of the cross-section). However, Hertzman used two layers {upper 200-ft thick and lower
800-ft thick}, instead of Goider's cight layers (in part necessary for numerical reasons as Hertzman's

model was a plan view model of regional expanse}.
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The Case A — Pre-mining Condition mode! was calibrated to the November 2002 groundwater
elevations measured at the monitoring wells, and then the calibrated hydrogeologic parameters were
subsequently used to model the other two cases, A limited sensitivity analysis was undertaken to
cvajuate the appropriateness of the assigned boundary conditions: however, a detailed seasitivity

analysis was considered beyond the scope of this preliminary phase.

TABLE2
MODEL PARAMETERS A\D '&SSUMPTIOI\S
Parameter I ~Value: :

B A " Boundary Cond:tlans R
Rccharge 1.9 m/yr
East Constant Head (CH) 4,292 ft amsl
West Constant Head (CH) 3,975 ft amsl
West Scepage Face 3,900 ft length

(review boundary) (variable discharge depending on calculated heads)
East Seepage Face 1,200 it length

(review boundary) {variable discharpe depeading on calculated hcads)
iz Eayer (Ssaturated) Hydraulic Conductivity' (frem top to battom)*:’ '
Backﬁi (Case C oniy) 1.8x107 to 8.1x107 fd
Layer | 5x107 fvd
Layer2 8x107fvd
Layer 3 5.2x10°1/d
Layer 4 3.8x107 fvd
fayer 3 2.6x107 fvd
Layer 6 1.8x10” fvd
Layer 7 1.2x10°fvd
Layer 8 R.1x107fi/d

* each layer 100 fi thick

3.1  Madeling Results

Modet results are shown on Figures 7 through 9 and are briefly described as foliows:

*# {(Case A ~ Pre-mining Condition (Figure 7)

o The groundwater level conditions (measured in November 2002) were
matched reasonably well using bedrock hydraulic conductivity properties
(Table 2) similar to those cmployed in Golder (1996b) and ar assumed
recharge rate of 1.9 infyr.

o The modeled regional groundwater divide is located approximately 200 ft
west of the topographic divide (Figure 7), which contrasts with the
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previously estimated location of the regional proundwater divide
approximately 300 ft farther to the west (Hertzman, 1996), This disparity is
associated with the asymmetric geometry of the ground surface of Buckhom
Mountain. Asymmetry in the ground surface geometry in turn results in a
groundwater divide location that does not fall directly beacath the
topographic divide in this area. Cress sectional modeling can represent
asymmetric geometries along the plane of the modeled cross section.
However, cross sectional modeling cannot accurately reflect water level
conditions resulting from changes in the ground surface geometry
perpendicular to the plain of the model.

* (Case B - End of Mining Condition (Figure 8)

o Simulation of the post-mining uitimate configuration of the Southwest
workings suggests that the workings will capture most of the recharge that
occurs at tand surface above the workings, but that the capture zone of the
workings does not extend much beyond the surfsce projection of the
workings (Figure 8). Recharge captured by the workings includes
approximately 555 ft west and 700 £ cast of the Case A pre-mining
groundwater divide location along the trace of the cross section. Given that
the Southwest orebody extends roughly 900 ft from north to south (Figure 2),
and that the capture zone of the workings does not extend beyond the surface
projection of the werkings (based on the prefiminary modeling resuits), the
capture zone area of the Southwest workings cquates to a total of 26 acres.
Of this total, 11.5 and 14,5 acres are projected to lie within the Myers Creek
and Toroda Creck groundwaier basins, respectively, based on the Case A
modeled regional groundwater divide iocation. As shown on Figure 8, the
capture zone of the workings extends approximately 250 ft west of the
previously estimated location of the regional groundwater divide (Hertzman,
1996). This equates to an approximate recharge arca west of this regional
groundwater divide location of 5.2 acres.

o Given the assumed recharge rote used in the model (1.9 in/yr) and estimated
capture zone of 26 acres, the total average inflow into the Southwest
workings would be roughly 2.6 gpm. Capture of this groundwater recharge
would in turn reduce groundwater discharge to the west and cast of the Case
A regional groundwater divide location respectively by 1.1 pgpm, and
1.4 gpm. 0.5 gpm of the total of 1.1 gpm reduced recharge to Myers Creek
drainage, occurs from capturing recharge west of the previously cstimated
regional groundwater divide location.

® (Casc C ~ Post-closure Coadition (Figure 9)

o Simulation of the post-closure condition of the Southwest workings assuming
backfill with modestly permeabic material (1.8x107 to 8,1x10™ f/d) and no
direct discharge to surface from the mine workings suggests that there could
be a long-term displacement from the Case A regional groundwater divide to
the west by a very small amount {approximately 20 ft). This equates to a foss
of recharge aren of approximately 0.4 acres from the Myers Creek basin and
a gain of an equivalenat area to the Toroda Creck basin. The resuiting
theoretical reduction in groundwater recharge would be approximately
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0.04 gpm to the Myers Creek basin and an equivalent gain to the Toreds
Creek basin. Note, as showa on Figure 9, however, that the Case C modeied
shift in the divide falls east of the previcusly modeled regional groundwater
divide location (Hertzman, 1996). Therefore, assuming Hentzman’'s
groundwater divide, there would be no recharge captured from the Myers
Creek basin foliowing closure.

As noted above, there is a disparity between the previously modeled regional groundwater divide
location and the regional groundwater divide location calculated using the cross sectional model, The
previous groundwater divide location was computed using a regional plan view quasi-three
dimensional groundwater model (Hertzroan, 1996), that can more accurately account for the
asymmetric geometry of Buckhorm Mountain,  Therefore, the previous estimated regional
groundwater divide location 15 believed to be more accurate than the Case A regional groundwater
divide location. Consequently, the resulting shift in the regional groundwater divide and associated
impacts on the Myers Creek basin described in this report should be viewed as conscrvative over

estimates,

It should also be noted that the estimated inflows to the Southwest orebody workings and associated
impacts on the water resources of the Buckhorn Mountain area deseribed above are based on an
assumed average groundwater recharge raic of 1.9 in/yr.  However, the actual average annual
proundwater recharge rate on Buckborn Mountain is uncertain because of inherent measurement
limitations and climatic variability at the site. Previous estimates of recharge range from 1.9 infyr
(Golder, 1996} to 4.5 in/yr (Golder, 1998), to between 2.5 and 5.4 infyr (Hertzman, [996).
Recopgnizing this uncertainty, Table 3 presents estimated groundwater inflows asssoctated with the
Southwest orcbody, based on the modeling results described above and the range of estimated

recharge values that have been previously developed.

Assuming the maximum estimated recharge rate of 3.4 in/yr, for example, total estimated inflows to
the Southwest workings are calculated at 7.3 gpm at the end of mining (Case B). A portion of this
inflow (3.2 gpm) is derived from the Myers Creek groundwater basin as a result of the projected shift
in the Case A groundwater divide, Following closure, there will be no consumptive withdrawals of
groundwater. However, the projected permanent shift from the Case A groundwater divide of 20 £
results in diverting §.12 gpm from Myers Creek drainage into the Toroda Creek drainage, under the

assumed maximum recharge of 3.4 infyr.
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TABLE3
ESTIMATED GROUNDWATER INFLOWS TO UNPERGROUND WORKINGS
b Groundwater s o Ria’ .
Modeling Case. . .- . ‘Recharge Capture |0 Assumt‘d'_RB,fhj’:g‘?.:R.ate_ s
e e e e I T Aren @eres) S S (;n;’}r} S
Case B - End of MINE INFLOWS {acres) 19 25 37f 45] 54
Mining Condition Inflow Rate (gpm)
Southwest Workings 26 2.6 34 3 6 7.3
Nosrthwest Workings 124 12.2 16 233 28.8 34.6
Total iig 14.7 19.4 2 34.9 41.8
SOURCE OF
INFLOWS
Southwest Workings Inffow Rate {zpm)
Myers Creek Drainage 11.5 1.} 1.5 22 2.7 3.2
Toroda Creck Draisage 14.5 1.4 1.9 28 4 4.0
Gold Bowl Workings
Myers Creek Drainage 0 0.9 0.0 6.0 0.0 8.0
Toroda Creek Drainage 124 122 16.0 237 238 340
Total
Myers Creek Drainoge 13 I 15 2.2 27 3.2
Toreda Creek Drainage 1385 i36 179 26.3 322 8.6
Case C - Post Mine Inflows
Closurc Condition Southern Workings 0 0 i} 0 0 0
Northern Workings 0 0 o & 0 0
Total o G 0 I a ]
SOURCE OF WATER
Southwest Woerkings
Fiow Rate {gpm)
Myess Creek Drainoge -0.42 Q041 005 008 010 D32
Toroda Creek Drainage 0.42 0.04 0.05 0.08 0.1 0.i2
Gold Bowl Workings
Myers Creek Drairage 0 0.0 0.0 8.0 0.0 0.0
Toroda Creck Drainage 0 0.0 0.0 6.0 0.0 0.0
Total
Myers Creek Drainage -0.42 004 -005| 0081 0101 -042
Turoda Creek Drainage 0.42 0,04 005 | 008 0.1 9.12

Negative values indicate consumptive withdrawals or divession

* Estimated groundwater divide shift impacts are conservative overestimates, given that impacts are
based on shifts west of the Case A modeied groundwater divide instead of the more realistic
groundwater divide location approximately farther to the west (based on Hertzman, 1996 divide
location).

** Estimates from various sources (Golder, 1996 and 1998; Hertzman, 1996)

The modeling results discussion thus far has focused only on the Southwest workings, Table 3

further shows estimated inflows to the Gold Bowl workings and total combincd inflows, along with
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estimated quantities of groundwater recharge that would be intercepted from (or diveried to) the
Myers Creck and Toroda Creek groundwater basins for Cases B and C. Given the modeling results
described above for the Southwest workings in combination with the geometry and location of the
proposed underground workings in the Gold Bowl ore zone area (in the Gold Bowi area), there will
be no shift in the groundwater divide in the northern area. Consequently, reduced groundwater
recharge in the Myers Creek drainage is projected only for the south fork of Bolster Creek (Figure 1)
in association with impacts from the Southwest workings. For comparisen. permanent post-closure
reductions in groundwater recharge were predicted for both the south and north forks of Bolster Creek

and Geld Creek for the previously proposed apen pit mine.

The modeling results from the Southwest workings cannot be readity extrapolated to the Gold Bowl
workings because of the Himited nature of the underground development in this area. To develop a
conservative estimate of inflows to the Gold Bowi workings we cstimated that the capture zone of the
Gold Bowl workings to be 124 acres based on the groundwater table configuration in relation to the

orebody.

Figure 10 shows the estimated capture zone of the Southwest workings along with the cquivalent
capture zone arez caiculated for the Gold Bowl workings. The assumption is made that ail recharge
upgradient of the workings westward to the groundwater divide will be captured, as well as recharge
occurring a limited distance to the east (a minimum distance of 250 fi is assumed). In reality, in
contrast to the previous open pit configuration, it is likely that some of the recharge will bypass the

workings due to their sporadic discontinuous nature and discharge to the cast.

As shown in Tabie 3, total inflows inte the workings during mining are postulated to be from 14.7 to
41.8 gpm, based on the range of estimated recharge valucs and the assumptions described above.
Nearly all of this groundwater would be from recharge intercepted within the Toroda Creek drainage
during mining. Following closure, there would be no interception of groundwater. However, the
projected permancnt shift in the Case A regional groundwater divide results in a projected permanent
diversion of groundwater from Myers Creek drainage into the Toroda Creck drainage ranging from
0.04 gpm 1o 0.12 gpm. By comparison, post-closure reduction in baseflows to the Myers Creek

drainage for the previously proposed open pit mine was estimated at 6.5 gpm (Golder, 1998).

During mining, it is reasonable to assume that Roosevelt Adit discharges will be reduced in response
to upgradient capture by the workings. As a worst-case, one couid assume that the Roosevelt Adit

discharges wili be reduced by the total amount intercepted by the proposed Southwest workings of the
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underground mine {3 to 7.5 gpm). For comparison, the Hertzman model estimated the potential

impact of the open pit en Roosevelt adit flows of 22 gpm.

It is should be noted that the above results are preliminary in aature, and that the model has not been
subjected to intensive sensitivity analysis.  Further, the results are based on a simplified
two-dimensional representation of a three-dimensional system. The results, however, are consistent
with what would be expected when compared to previous estimated impacts associated with an open

pit configuration {e.g., Herizman, 1996; Golder, }998).

From an operational perspective, it is important to note that short-duration inflows to both the Gold
Bowi and Southest workings could be substantially higher than the long-term sustainable inflows
described above, depeading on the drainable porosity of the rock in the vicinity of the workings. The
overajl drainable porosity is limited, only a few percent. However, it can vary significantly locatly
leading to greater short-duration inflows such as when an open fault or fracture system is initially
cacountered. From groundwater level data, nearly ali of the annual recharge on Buckhorn Mountain
takes place during a short period of time coinciding with spring snow melt. Groundwater levels
measurcd in monitoring wells and piezometers indicate that the effects of recharge are transmitied
rapidly (on the order of weeks) through the system (e.g. discharges downgradient}. As a result, most
of the annual inflows to the workings would likely occur over a short period in the late spring and

carty surmmer.

4.0 DISCUSSION

The resuits illustrate that potential inflows to the underground workings and the displacement of the
groundwater divide associated with the proposed mining operation during and after mining will be

minimal.

To put the effects of the dispiacement of the regional groundwater divide at the end of mining inlo
perspective, assume for discussion purposes that the groundwater recharge is reduced in the south
Fork of Boister Creck by the conservatively overestimated amount of 3.2 gpm, or 4,600 gpd at the
end of mining (Case B). For comparison, a single excmpt well may consume up to 5,000 gpd. For
practical purposes, measurement and verification of such small theoretical impacts is impossibie.
Further, the estimated level of impacts is approaching the level of precision that is technically feasibic

given the inherent uncertainty in hydrogeologic conditions and natural climatic variability. Recharge,
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for example, will vary considerably from onc year to the next depending on the amount and timing of

precipitation and snow melt events, antecedent moisture conditions, temperature, ete.

It should be further noted that the impacts will progress during the period of mining and reach a
maximum at the end of the mine life. Impacts would subsequently subside over a similar time frame

and reach a final post-closure steady state condition.

5.6 CONCLUSIONS

We believe that the analysis prescnted here covers the potential range of groundwater flow into the
underground workings and the potential displacement in the regional groundwater divide between the
two basins, given the inheremt uncertainty in hydrogeologic conditions and natural climatic
variability. Consequently, the potential impacts estimated through the use of the two-dimensional
groundwater model are believed to be adequate for EIS purposes, subject to further model sensitivity

and verification,
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HCI AMMONIUM NITRATE MSDS Page 1 of 4

[x] The HUMMEL CROTON INC. MSDS

Hummel

Web South Plainfield,NJ 07080-4899 USA
Page Telephone: (908)-754-1800
Fax: (908)-754-1815 AMMONIUM

Web Site: www.hummelcroton.com
E-Mail: sales@hummelcroton.com N !TRATE

Section 1. Chemical Product and Company ldentification

Chemical Name: Ammonium Nitrate Suppiier:  HUMMEL CROTON INC,
, Ammonium Saltpeter Ammonium Salt .
Synonym: of Nitric Acid 10 Harmich Road
Chemical Formuta: ~ NH,NO, South Painfield, NJ 07080
CAS Number: 6484-52-2 Tel# {808)-754-1800

In case of Emergency Call: Chemtrec® {800}-424-9300(1).S.)
{703)-527-3887 (International)

Section il. Composition and information on ingredients

Chemisal Name CAS Number % Percent OSHA ACGIH
Ammonium Nitrate 65484-52-2 99+% Not Established  Not Established

Since no exposure limit have been established for Ammonium Nitrate by OSHA & ACGIH, we recommend that
our product should be treated as a nuisance dust 15 mg/m?,

Section I, Hazards identification

Acute Health Effects Irritating to the skin and eyes on contact. inhalation will cause irritation to the lungs
and mucus membrane. irritation to the eyes will cause watering and redness.
Reddening, scaling, and itching are characteristics of skin inflammation. Follow safe
industrial hygiene practices and always wear protective equipment when handling
this compound.

Chronic Heaith Effects: This product has no known chronic effects. Repeated or prolong exposure to this
compound is not known to aggravate medical conditions.
Carcinogenicily: This product is not listed by NTP, IARC or regulated as a Carcinogen by OSHA.

Section V. First Aid Measures

First Aid For Eya: In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Call a physician.

First Aid For Skin: In case of contact, fiush skin with water. Wash ciothing before reuse. Call a
physician if irritation occurs.

First Aid For inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing
is difficult, give oxygen. Call a physician.

First Aid For ingestion: if swallowed, call a physician immediately.

Section V. Fire and Explosion Date

http://www.hummelcroton.com/amno3_m.htmi 7/24/2003



HCI AMMONIUM NITRATE MSDS Page 2 of 4

Fiamabifity:
Fiash Point:
Extinguishing Media:

Fire Fighting Procedures:

Fire/explosion Hazards;

Non-Flamable Auto-lgnition; Not Applicable
Not Applicable Flamable Limits: Not Applicable
Water Spray

Wear self-contained breathing apparatus and protective clothing to prevent contact
with skin and eyes. OXIDIZER. May explode when heated.

Contact with other material may cause fire. Emits toxic fumes under fire conditions.
Container explosion may occur under fire conditions.

Section VI. Accidental Release Measures

Spiit or Leak Procedures:

Utillize recommended protective clothing and equipment. Clean spills in a manner
that does not disperse dust into the air. Spill area can be washed with water. Collect
wash water for approved disposal. Keep from entering water or ground water.

Section VIl. Handling and Storage

Storage Temperatures:
Sheif Life:

Special Sensitivity:

Handiing/Storage Precautions:

Ambient
Urdimited in tightly closed container.

Ammonium nitrate decomposes at about 210 C. The presence of impurities
markedly lowers the decompaosition temperature, e.g. chloride salts, metal oxides.
The following powdered metals react vioiently or explosively with fused ammonium
nitrate below 200 C: aluminum, antimony, bismuth, cadmium, chromium, cobalt,
copper, iron, lead, magnesium, manganese, potassium, sodium, nickel, tin, zinc,
titanium, as well as brass and stainless steel. Ignites or reacts on contact with:
phosphorus, urea, sulfur, potassium nitrite, sawdust, sugar, trinitroanisole, charcoal,
cyanoguanidine, potassium permanganate, acetic acid, acetic anhydride. Hot
agqueocus solutions of ammonium nitrate of above 50% concentration may
decompose explosively under adiabatic conditions and confinement.

Avoid breathing dust. Avoid getting in eyes or on skin. Wash thoroughly after
handling. Store in a dry place away from direct sunlight, heat and incompatible
materials (see Section X). Reseal containers immediately after use. Store away
from foed and beverages.

Section VIii. Exposure Controls/Personal Protection

Eye Protection:

Skin Protection:

Respirator:

Ventilation:

Additional Profective Measures:

Safety giasses or goggles.

PVC gloves with impervious boots, apron or coveralls. Employees should wash their
hands and face before eating, drinking or using tobacco products.

Work ambient concentrations should be monitored and if the recommended
exposure limit is exceedad, a NIOSH/MSHA approved dust respirator must be womn.

Use local ventilation if dusting is a problem, fo maintain air levels below the
recommended exposure limit.

Emergency showers and eye wash stations should be available. Educate and train
employees in the safe use and handling of hazardous chemicals.

Section I1X, Physical and Chemical Properties

Physical Form:
Color:

Cdor:

Solid crystals or prills
White
Odorless

http://www. hummelcroton.com/amno3_m.html 7/24/2003



HCI AMMONIUM NITRATE MSDS Page 3 of 4

Molecular Weight: B80.05

Boiling Point: Decomposes at 210°C
Melting/Areezing Point: Decomposes at 210°C
Solubiiity In Water: 1gin 0.5 ml water
Specific Gravity: 1.72

Section X. Stability And Reactivity

Stability: Stable under ordinary conditions of use and storage.
Hazardous Polymerization: Wikl Not occur

Incompatibifities: Strong reducing agents, strong acids, finely powdered metals
Instabie Conditions: Excessive temperatures (see Incompatibilities).

Decomposition Temperafure: Decomposes at 210°C

Decomposition Products: Oxides of Nitrogen and Ammonia

Section Xi. Toxicological Information

RTECS Number. BRS0O50000

Routes of Exposure: Eye contact. Ingestion. Inhalation. Skin contact.

Toxicity Data: Orl-Rat LD&0: 2217 malkg
Unr-Mus LD50: 2085 mafkg

Chronic Toxic Effects: This product has no known chronic effects. Repeated or prolong exposure to this
compound is not known to aggravate medical conditions.

Acute Toxic Effects: Irritating to the skin and eyes on contact. Inhalation will cause irritation to the fungs

and mucus membrane. lrritation to the eyes will cause watering and redness.
Reddening, scaling, and itching are characteristics of skin inflammation. Follow safe
industrial hygiene practices and always wear protective equipment when handling
this compound.

Section Xll. Ecological Information
Ecotoxicity: Not available at this time.
Section XIll. Disposal Considerations

Waste Dispgsal Method: Waste disposal shouid be in accordance with existing federal, state and local
environmental regulations.

Section XIV. Transportation information

Froper Shipping Name: Ammonium Nitrate
UN Number: 1942 Class: 9.1
PG I DOT Label: Oxidizer

Section XV. Regulatory Information

OSHA Status: This product is hazardous under the criteria of the Federal OSHA Hazard
Communication Standard 29 CFR 1910.1200.

http://www.hummelcroton.com/amno3_m.html 7/24/2003



HCI AMMONIUM NITRATE MSDS Page 4 of 4

TSCA Chemical inventory: This compound is on the EPA Toxic Substance Control Act (TSCA) inventory List

Caifornia Proposition 65: To the best of our knowledge, this product contains no levels of listed substances,
which the state of California has found to cause cancer, birth defects or other
reproductive effects.

SARA Title Ht: Section 302 Extremely  None
Hazardous Substances:
Section 311/312 None
Hazard Categories:
Section 313 None

Toxic Chemicals:

Section XVI. Other Information

HIMS Rating: Heaith 1
Flammability 0
Reactivity 3
Personal Protection C

Prepared By: Mark Dugan & Elizabeth Serago

Date: July 21, 2003

Reason fof Issue: Addition of HMIS

No warranty, expressed or implied, or merchantability, filness for a padicular purpose or otherwise is made, except that the products herein
discussed comply with the chemical description on the labels. Buyer assumes risks of the use, storage and handiing. Hummel shall not be liable for
any incidenfal or consequential damages arising direclly or indirectly in connection with the purchase, use, storage or handiing of this product. The
information contained herein is, to the best of our knowledge, true and accurate. However, all recommendations or suggestions are made without
guaraniee, since the conditions of use are beyond our control. We disclaim any labilily incurred in connection with the use of these data or
suggestions. This information is not o be laken as a license to operale under, or a recommandation (o infringe any patent(s). The cbservance of all

regulations and patents is the responsibility of the user. No agent, representative or employee of this company is authorized to vary any terms of
this nolice.

<] | =] Product 7| MSDS
_g_ B} List List

]
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Date Issued: 1937-11-12
Supersedes: 1997-10-14
TEXACO 845/20
MATERIAL SAFETY DATA SHEET
NOTE: Read ang understand Material Safety Data Sheet before handling or
disposing of product.

T, CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MATERIAL IDENTITY
Product Code and Name:
07998 TEXACO EXTENDED LIFE PREDILUTED 50/50 COOLANT/ AF
Chemical Name and/or Family or Description:
Antifreeze

Manufacturer’s Name and Address:
TEXACD LUBRICANTS COMPANY

P,.0. Box 4427
Houston, TX 77210-4427

Telephone Numbers:
Transpeortation Emergency-Company : (914) B3a1-3400
CHEMTREC (USA): (800) 424-8300
in Canada : (BOQ) B567-~7455

Health Emergency ~Company : (914) 831-3400
General M35DS Assistance : {914) 838-7204
Texaco FaxBack System : {713) 432-3383
Technical Information ~Fueis : (914) B3B-T7336

~Lubricant/: (B00O) 782-7852(0ption 4}
Antifreezes/Fuel Additives
~solvents/Chamicals : (BOO) 876-3738

3 COMPOSITION/ INFORMATION ON INGREDIENTS

THE CHITERIA FOR LISTING COMPONENTS IN THE COMPOSITION SECTION IS AS FOLLOWS:
CARCINOGENS ARE LISTED WHEN PRESENT AT ©.1 % OR GREATER; COMPONENTS WHICH ARE
OTHERWISE HAZARDOUS ACCORDING TO OSHA ARE LISTED WHEN PRESENT AT 1.0 % OR
GREATER; NON-HAZARDOUS COMPONENTS ARE LISTED AT 3.0 % DR GREATER. THIS IS NOT
INTENDED TO BE A COMPLETE COMPOSITIONAL DISCLOSURE. REFER 7O SECTION 14 FOR
APPLICABLE STATES’ RIGHT TO KNOW AND OTHER REGULATORY INFORMATION.

pProduct and/or Compenent(s) Carcinogenic According to:
OSHA IARC NTP OTHER NONE

- - - - X
Composition: (Sequence Number and Chemical Name)
Seq. Chemical Name CAS Number Ranae in %
ot water deionized 7732-18-5 B0.00-64.99
02 = 1,2 ethanradiol 107-21-4 35.00-4%.88
03 * Hexanoic acid, 2-ethyl-, potassium salt 3164-85~0 1.00-2.98

PRODUCT IS HAZARDOUS ACCORDING TO 0SHA (1810.1200).
= COMPONENT 15 HAZARDOUS ACCORDING TO OSHA.

Exposure Limits referenced by Seguence Number in the Composition Section
Seg. Limit

02 50 ppm CEILING-0OSHA
Q2 39.4 ppm CEILING-ACGIH (AEROSCL) (A4)

3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW

Appearance:
Red liguid
Odor:
Mild odor
PAGE: 1
N.D. ~ NOT DETERMINED N.A., = NOT APPLICABLE N,T. = NOT TESTED
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PROGUGT CODE: 07998 Date Issued: 1997-11-12
NAME: TEXACO EXTENDED LIFE PREDILUTED 50/50 COOLANT/AF  Supersedes: 1987-10-14

3. HAZARD IDENTIFICATION (CONT)

WARNING STATEMENT

ol

WARNING ! HARMFUL IF SWALLOWED

MAY CAUSE DIZZINESS AND DROWSINESS

MAY CAUSE EYE IRRITATION

ASPIRATION HAZARD IF SWALLDWED -

CAN ENTER LUNGS AND CAUSE DAMAGE

FOR INDUSTRIAL USE ONLY

CAN CAUSE KIDNEY DAMAGE IF SWALLOWED

MAY CAUSE LIVER DAMAGE IF SWALLOWED BASED ON ANIMAL DATA

ATTENTION ! CONTAINS ETHYLENE GLYCOL WHICH MAY CAUSE BIRTH DEFECTS BASED

ON ANIMAL DATA

CONTAINS 2-ETHYLHEXANDIC ACID OR ITS SALT WHICH MAY CAUSE
ADVERSE REPRODUCTIVE EFFECTS AND BIRTH DEFECTS BASED ON
ANIMAL DATA

HMIS NFPA
Heaith: 2 Reactivity: O HMealth: 2 Reactivity: O
Flammability: 1 Special L Flammability: 1 Special HERS

POTENTIAL HEALTH EFFECTS

EYE SKIN INHALATION INGESTION
Primary Route of Exposure: X X X

EFFECTS OF OVEREXPOSURE
Acute:

Eyes:
May cause irritation, experienced as mild discomfort and seen as slight
excess redness of the eye.

skin:

Brief contact is not irritating. Prolonged contact, as with clothing
wettad with material, may cause defatting of skin or irritation, seen as
l1ocal redness with possible mild discomfort.

Other than the patential skin irritation effects noted above, acute {short
term) adverse effects are not expected from brief skin contact: see nther
effects, below, and Section 11 for information regarding potential long
term effects.

Inhalation:

Vapors or mist, in excess of permissibie concentrations, or in unusually
high concentrations generated froem spraying, heating the material or as
from exposure in poorly ventilated areas or confined spaces, may cause
irritation of the nose and throat, hesadache, nausea, ang drowsiness.

Prolonged or repeated overexposure may result in the absorption of
potentially harmful amounts of materiatl.

Ingestion:

contains ethylene glycol and/or diethylene glycol, which are toxic when
swallowed. A lethal dose for an adult is 1-2 ml per kilogram, or about 4
cunces {cne-half cup). Symptoms include neadache, weakness, confusion, diz-
ziness, staggering., slurred speech, toss of coordination, faintness, nausea
and vomiting, increased heart rate, decreased bleod pressure, difficulty
breathing and seeing, pulmonary adema, unconsciousness, convulsions,
collapse, and coma. Symptoms may be delayed. Decreased urine output and
kidney falure may alse occur. Severe poisconing may cause death.

Aspiration may occur during swallowing or vomiting, resulting in lung
damage.

sensitization Properties:
Unknown.

Chronic:
Repeated ingestion may cause kidney damage .

Medical Conditions Aggravated by Exposure:
Repeated overexposurse may aggravate existing kidney disease.

PAGE: 2
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PRODUCT CODE: 07998 Date Issued: 1897-11-12
NAME: TEXACD EXTEMDEDR LIFE PREDILUTED 50/50 COOLANT/AF Supersedes: 1997-10-14

3. HAZAROD IDENTIFICATION (CONT)

Dther Remarks:
None

4. FIRST AID MEASURES

Eyes:
Immediately flush eyes with plenty of water for at least 15 minutes. Hold
eyelids apart while flushing to rinse entire surface of eye and lids with

water. Get medical artention.

Skin:
Wash skin with plienty of scap and water until] all traces of material ars

removed. Remove and clean contaminated clothing (See Other Instructions).
Destroy non-resistant footwear. Get medical attention if skin irritation
persists or contact has been prolonged.

Ingestion:
If person is conciows and can swallow, immediately give two glasses (t.e.,
16 0z.) of water but do not induce vomiting. Get immediate medical
attention. Never give anything by mouth to an uniconcious or convulsing

parson.

Inhaiation:
If irritation, headache, nausea, or drowsiness occurs, remove o frash air.

Get medical attention if breathing becomes difficult or respiratory
irritation persists.

Other Instructions:
Ethylene giyeel (EG) and diethylene glycol (DEG) intoxication may
initially produce behavioral changes, drowsiness, vomiting, diarrhea,
thirst, and convuisiens. EG and DEG are nephrotoxic. End stages of poison-
ing may include renal damage or fajlure with acidosis. Supportive measures,
suppiemented with hemodialysis if indicated, may limit the progression and
saverity of toxic effects.
FOR ETHYLENE GLYCOL POISONING intravenous ethanol is a recognized antidotal
treatment ; other antidotal treatments also exist for £G poisoning.
FOR DIETHYLENE GLYCOL POISONING the role of intravenous ethanol in the
treatment is unclear but it may be of benefit in view of structural and
toxicological similarities to ethylene gtycol. Contact a Poison Center for
further treatment information.

Aspiration of this product during induced emesis may result in severe lung
injury. If evacuation of stomach is necessary, use method least likely to
cause aspiration, such as gastric lavage after endotracheal intubation.
Contact a Poison Center for additional treatment information.

8. FIRE-FIGHTING MEASURES

Ifgnition Temperature - AIT (degrees F}:
Neot determined.
Flash Point (degrees F):
Not applicable.
Flammable Limits (%):
Lower: Not determined.
Upper: Not determined.

Recommended Fire Extinguishing Agents And Special Procedures:
Use water spray, try chemical. foam, or carbon dioxide to extinguish
flames. Use water spray to cool fire-exposed containers. Water or
foam may cause frothing.

Unusual or Explosive Hazards:
None

Extinguishing Media Which Must Not Be Used:
Not determined.

Special Protective Equipment for Firefighters:
Wear full protective clothing and positive pressure breathing apparatus.
Approach fire from upwind to aveid hazardous vapors and toxic decomposition
progucts.
PAGE : 3
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PRODUCT CODE: 07388 - Date Issued: 1887-11-12
NAME: TEXACO EXTENDED LIFE PREDILUTED 50/50 COOLANT/AF Supersedes: 1987-10-14

B ACCIDENTAL RELEASE MEASURES (ITransporiation Spills: CHEMTREC (800)424-8300)

Procedures in Case of Accidental Release, Breakage or Leakage:
Ventilate area. Avoid breathing vapor. Wear appropriate personal
protective equipment. including appropriate respiratory protection. Contain
spill if possible. Wipe up or absorbk on suitabla material and shovel up.
Prevent entry into sewers and waterways. Avoid contact with skin, eyes or

clothing.

If more than 10,858 pounds of product is spiltied, then report spill
according to SARA 304 and/or CERCLA 102(a) reguirements, uniess product
qualifies for the petroleum exemption (CERCLA Section 101{14)}).

7. HANDLING AND STORAGE

Precautions te be Taken in

Handl ing:
Minimum feasible handling temperatures should be maintained.

Storage:
Periods of exposure to high temperatures should be minimized. Water

contamination should be avoided.

B EXPOSURE CONTROLS/PERGONAL PROTECTION

Protective Equipment (Type)
Eye/Face Protection:
Safety glasses, chemical type goggles, or face shieid recommended to

prevent aye contact.

Skin Protection:
Protective clothing such as coveralls or lab coats should be worn. Launder

or dry-clean when soiled. Gloves and boots resistant to chemigals and
petroleum distillates required.

Respiratory Protection:
Airborne concentrations should be kept to lowest levels possible. If
vapor, mist or dust is generated and the occupational exposure limit of the
product, or any component of the product, is exceeded, use appropriate
NIOSH or MSHA approved air purifying or air supplied respirator after
determining the airborne concentration of the contaminant. Alir supplied
respirators should always be worn when airborne concentration of the

contaminant or oxygen content is unknown.

Ventilation:
Adequate to meet component cccupational exposure 1imits {see Section 2}.

Exposure Limit for Total Product:
None established for product; refer to Section 2 for component

exposure JTimits.

9. PAYSICAL AND CHEMICAL PROPERTIES

Appearance:
Red liguid
Qdor:

Mild odor

Boiling Point (degrees F):
228

Melting/Freezing point (degrees F):
Not applicable.

Specific Gravity (waters1j:
1.07

pH of undiluted product:
8.3

Vapeor Pressure:
Not determined.

PAGE: 4
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PRODUCT CODE: 07988 — Date Issued: 1887-11-12 .I'

NAME: TEXACD EXTENDED LIFE PREDILUTED 50/50 COOLANT/AF Supersedes: 1997-10-14

9. PHYSICAL AND CHEMICAL PROPERTIES (CONT)

Viscosity:
< 20 ¢S5t at 40.0 €

VvOC Content:
Not determined.

Vapor Density (air=1):
2.1

Solubility in Water (%):
> 10

Dther: None

10. STABILITY AND REACTIVITY

This Material Reacts Violently With:
{(If Others is checked below, see comments for details)
Air Water Meat Strong Oxidizers Dthers Nona of These
- X
Comments:
None

Products Evolved When Subjected to Heat or Combustion:

Toxic levels of carbon monoxide, carbon dioxide, irritating aldehydes and
ketones, and combustion products or compounds of

potassium.

Hazardous Polymerizations: DO NOT QCCUR

11, TOXICOLOGICAL INFORMATION

TOXICOLDGICAL INFORMATION(ANIMAL TOXICITY DATA)}
Median Lethal Dose
Qral:
Animal data does not reflect human toxicity; see Sections 3 & 119
Inhalation:
Not determined.
Permal:
LDSO Believed to be > 1.00 - 2.00 g/kg (rabbit) slightly toxic
Irritation Index, Estimation of Irritation (Species)

Skin:
(Braize) Believed to be < .50 /8.0 {rabbit}) no appreciabie effect
Eyes:
(Draize) Believed to be > 15.00 - 25.00 /140 (rabbit) slightly irritating
Sensitization:
Not determined.
Other:

aral agministration of ethylene glycel to pregnant experimental animats

has been shown to cause birth defects in the offspring. These effects were
not seen when ethylene glycol was administered by dermal application or by
inhalation.

Continuous ingestion pf a diet contaning 1% or 2% ethylene giycol for two
years produced liver and kidney damage, and bladder stones in rats.

2-gthylhexanoic acid {2-EXA} caused an increase in liver size and enzyme
levels when repeatediy administered to rats via the diet. When administered
to pregnant rats by gavage or in drinking water, 2-EXA caused

teratogencity (birth defects) ang delayed postnatal development of the
pups. Additionaly, 2-EXA impaired female fertility in rats. Birth defects
were seen in the offspring of mice who were administered

sedium 2-athyihexanoate via intraperitoneal injection during pregnancy.
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FRODUCGT CODE: 07988 Date Issued: 1897-11-12
NAME: TEXACO EXTENDED LIFE PREDILUTED 50/50 CODLANT/AF Supersedes: t987~10-14

12. DISPDSAL CONSIDERATICNS

Waste Disposal Methods
This product has been evaluated for RCRA characteristics and does not meet

the criteria of a hazardous waste if discarded in its purchased form.
Under RCRA, it is the responsibility of the user of the product to deter-
mine at the time of disposal, whether the product meets RCRA criteria for
hazardous waste. This is because product uses, sransformations, mixtures,
processes, etc. may render the resulting materials hazardous.

Remarks
To prevent contamination of drinking water supplies, and poisoning of
children, aguatic life, wildiife, and farm and demestic animals, ethylens
glycol products such as used antifreeze sciution, regardless of gquantity,
should never by discarded onto the ground, intoc surface waters, or into

storm sewars.

13. TRANSPORT INFORMATION

Transportation
ROT:
Proper Shippina Name:
Not regulated

This product contains a DOT Hazardous substance or Substances, listed in
Sectipn 14 of the MSDS. If the product’s shipping container holds

at least 10,859 1bs, then the DOT information must be accompanied
with RQ notation, or, an otherwise ’Not Regulated’ product will be
classified as Environmentally Hazardous (solid/liquid) N.0.5., Class 9,
unless the product gquaiifies for the petroleum exemption {48 CFR 171.8).

IMDG:
Propaer Shipping Name:
Net reguiated

ICAD:
Preoper Shipping Name:
Not regulated

TDG:
Proper Shipping Name:
Not reguiated

14, REGULATORY INFORMATION

Federal Regulations:
SARA Title I1I:
Section 302/304 Extremely Hazardous Substances
Seq. Chemical Name CAS Number Ranae in %
None
Section 302/304 Extremely Harardous Substances (CONT)
Seq. TPOQ RO
None

Section 311 HMazardous Categorization:
Acute Chronic Fire Pressure Reactive N/ A

X X - - - -
Section 313 Toxic Chemical
Chemical Name CAS Number Concentration
1,2 ethanediol 107-21-1 35.00-43.9%
CERCLA 102{a)/D0OT Hazardous Substances: (+ indicates DOT Hazardous Substance)
Seg., Chemical Name CAS Numbepr Range in %
01+ 1,2 ethanediol 107~24-1 35.00-48.099
Q2+ Sodium nitrite 7632-00~-0 0.10-0.88
03+ Potassium hydroxide 1310-58-3 0.10-0.88
CERGCLA/DDT Mazardous Substances (Sequence Numbers and RQ‘s):
Seqg. RQ
Q1+ 5000
Q2+ 100
03+ 1000
PAGE: 8
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PRODUCT CODE: 07998 Date Issued:; 1997-11-12
NAME: TEXACO EXTENDED LIFE PREDILUTED $0/50 COOLANT/AF  Supersedes: 1987-10-14

i4. REGULATORY INFORMATION (CONT)

TSCA Inventoery Status:
This product, or its components, are listed on or are exempt from the
Toxic Substance Control Act (TSCA) Chemical Substance Inventory.

Dther:
None.

State Reguliations:
California Proposition 65:
The following detectable components of this product are substances,
or beleng to classes of substances. known to the State of California
to cause cancer and/or reproductive toxicity.
Chemical Name CAS Number
None

International Regulations:

Export Notification (TSCA-i2b):

This product may be subject to export notification under TSCA
section 12(b): contains:

Sodium nitrite

Diethyiene glycol monochbuty! ether

WHMIS Classification:
Class O, Div 1, Subdiv B: Toxic
Class D, Div 2, Subdiv A: Teratogenic
Class D, Div 2, Subdiv B: Chronic toxic affects

Canada Inventory Status:
Not determined.

EINECS Inventory Status:
Not determined.

Australia Inventory Status:
Not determined.

Japan Inventory Status:
Not determined.

15, ENVIRONMENTAL INFORMATION

Aguatic Toxicity:
Not determined.

Mobility:
Not determined.

Persistence and Biodegradability:
This product is estimated to have a moderate (>= 30%) rate of
biodegradation in a test for ready biodegradation.

Potential to Bioaccumulate:
This product is estimated to have a tow potential te bioconcentrate,

Remarks:
None

16. OTHER INFURMATION

Acute oF ehronic oral consumption of products containing ethyiene gliycol
can produce significant adverse health effects, incliuding death, in humans
and animals. Keep out of reach of children and pets. such products should
not be used in potable (drinking) water systems or other systems where con-
tamination of potable water supplies is possible {e.g., recreationail ve-
hicles, winterizing potable water systems).

Texaco recommends that all exposures to this product be minimized by
strictly adhering to recommended occupational controls procedures to avoid
any potential adverse health effects.

THE INFORMATION CONTAINED HEREIN IS BELIEVED TD BE ACCURATE. IT IS PROVIDED
PAGE : 7
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PRODUCT CODE: 07588 Date Issued: 1897-11-12
NAME: TEXACO EXTENDED LIFE PREDILUTED 50/50 COOLANT/AF  Supersedes: 1987-10-14

16, OTHER INFORMATION (CONT)

TNOEPENDENTLY OF ANY GALE OF THE PRODUCT FOR PURPOSE OF HAZARD COMMUNICATION
AS PART OF TEXACO’'S PRODUCT SAFETY PROGRAM. IT IS NOT INTENDED TO CONSTITUTE
PERFORMANCE INFORMATION CONCERNING THE PRODUCT. NO EXPRESS WARRANTY, OR
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE IS
MADE WITH RESPECT TD THE PRODUCT OR THE INFORMATION CONTAINED MEREIN. DATA
SHEETS ARE AVAILABLE FOR ALL TEXACO PRODUCTS. YOU ARE URGED TO DETAIN DATA
SHEETS FOR ALL TEXACO PRODUCTS YOU BuUY, PROCESS, USE OR DISTRIBUTE AND YOU
ARE ENCOURAGED AND REQUESTED TD ADVISE THOSE WHO MAY COME IN CONTACT WITH
SUCH PRODUCTS OF THE INFORMATION CONTAINED HEREIN.

TC DETERMINE APPLICABILITY OR EFFECT OF ANY LAW OR REGULATION WITH RESPECT 70
THE PRODUCT. USER SHOULD CONSULT HIS LEGAL ADVISOR OR THE APPROPRIATE
GOVERNMENT AGENCY. TEXACO DOES NOT UNDERTAKE TO FURNISH ADVICE ON SUCH

MATTERS.

Date: 1887-11-12 - New X Revised, Supersedes: 1987-10-14
Date printed: 1388-06-03

inquiries regarding MSDS should be directed to:
Texaco Inc.
Manager, Product Safety
P.0., Box 508
Beacon, N.Y. 12808

PLEASE SEE NEXT PAGE FOR PRODUCT LABEL
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PRODUCT CODE: 07998 Date issued: 1987-11-12
NAME: TEXACO EXTENDED LIFE PREDILUTED $0/50 COODLANT/AF Supersedes: 1997-10-14

17, FRODUCT LABEL Label Date: 1987-11-12

READ AND UNDERSTAND MATERIAL SAFETY DATA SHEET BEFORE HANDLING OR DISPOSING

OF PRODUCT. THIS LABEL COMPLIES WITH THE REQUIREMENTS OF THE QSHA HAZARD
COMMUNICATION STANDARD (28 CFR 1810.1200) FOR USE IN THE WORKPLACE. THIS
LABEL IS NOT INTENDED TO BE USED WITH PACKAGING INTENDED FOR SALE TO CONSUMERS
AND MAY NOT CONFORM WITH THE REQUIREMENTS OF THE CONSUMER PRODUCT SAFETY ACT
0R OTHER RELATED REGULATORY REQUIREMENTS.

07998 TEXACO EXTENDED LIFE PREDILUTED 50/50 COOLANT/AF
WARNING STATEMENT
WARNING ! HARMFUL IF SWALLOWED
MAY CAUSE DIZZINESS AND DROWSINESS
MAY CAUSE EYE IRRITATION
ASPIRATION HAZARD IF SWALLOWED -
CAN ENTER LUNGS AND CAUSE DAMAGE
FOR INDUSTRIAL USE ONLY
CAN CAUSE KIDNEY DAMAGE IF SWALLOWED
MAY CAUSE LIVER DAMAGE IF SWALLOWED BASED ON ANIMAL DATA
ATTENTION ! CONTAINS ETHYLENE GLYCOL WHICH MAY CAUSE BIRTH DEFECTS BASED
- ON ANIMAL DATA
CONTAINS 2-ETHYLHEXANOIC ACID OR ITS SALT WHICH MAY CAUSE
ADVERSE REPRDDUCTIVE EFFECTS AND BIRTH DEFECTS BASED ON
ANIMAL DATA

PRECAUTIONARY MEASLRES
-lise only with adeguate ventilation.
-Avoid breatning vapor, mist, or gas.
-Avoid contact with eyes, skin, and clothing.
~Keap container clesed.
-Wash thoroughly after handiing.
FIRST AID
Evye Contact:
Immediateiy flush eyes with plenty of water for at least t% minutes. Hoid
eyelids apart while filushing to rinse entire surface of eye and lids with
water. Get medical attention.
Skin Contact:
Wash skin with plenty of soap and water until all traces of material are
removed. Remove and clean contaminated clothing (See Otner Instructions},.
Destroy nen-resistant footwear., Get medical attention if skin ifrritation
persists” or contact has been prolonged.
Ingestion:
If person is concicus and can swallow, immediately give two giasses (i.e.,
16 oz.)} of water but do not induce vomiting. Get immadiate medical
attention. Never give anything by-mouth to an unconcious or convulsing
persan.

Inhalation:
1# irpitation, headache, nausea, or drowsiness occurs, remove to fresh air.

Get medical attention if breathing becomes difficult or respiratory
irritation persists.
Note to Physician:
Ethylene glyecel (EG) and diethylene glycol {(DEG) intoxication may
initially produce behavioral changes, drowsiness, vomiting, diarrhea,
thirst, and convulsieons., EG and DEG are nephrotoxic, End stages of poison-~
ing may incluge renal damage or failure with acidosis. Supportive measures,
supplemented with hemodialysis if indicated, may limit the progression and
severity of toxic effects.
FOR ETHYLENE GLYCOL POISONING intravenous ethanol is a recogrnized antidotal
treatment : other antidotal treatments also exist for EG poisoning.
FOR DIETHYLENE GLYCOL POISONING the role of intravenous ethanol in the
treatment is unclear but it may be of benefit in view of structural and
toxicoiogical similarities to ethylene glyecol. Contact a Poison Center for
further treatment information.
Aspiration of this product during induced emesis may result in severe jung
injury. If evacuation of stomach is necessary, use method least likely %0
cause aspiration, such as gastric lavage after endotracheal intubation.
Contact a Poison Center for additional treatment information.
FIRE
In case of fire, use water spray. dry chemical, foam or carbon dioxide,
wWater may cause frothing. Use water spray to cool fire-exposed cgntainers.

If more than 10,859 pounds of product is spilied, then report spil]
according to SARA 304 and/or CERCLA i02(a} redquirements, unless product
gualifies for the petroleum exemption {CERCLA Section 101(34)).
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PRODUCT CODRE: 07988 Date Issued: 1987-11-12 'l'

NAME: TEXACD EXTENDED LIFE PREDILUTED 50/50 COOLANT/AF Supersedes: 1997-10~14

19, PRODUCT LABEL (CONT) Label Date: 1997-11-12
Chemical Name CAS Number Range in %
Water deionized 7732-18-5 50.00-64.98

* 1,2 ethanediol 107~24-1 35.00~49.99
* Hexanoic acid, 2-ethyl-, potassium salt 3164-85-0 1.00-2.88

PRODUCT 15 HAZARDOUS ACCORDING TO QSHA (1910. 1200).

E]

COMPONENT IS HAZARDOUS ACCORDING TO QSHA.

pennsylvania Special Hazardous substance(s) CAS_Number Ranae in %
None
HMIS NFPA
Health: 2 Reactivity: O Health: 2 Reactivity: O
Flammabitity: 1 special R Flammability: 1 Spacial .
Transportation
DOT:

Proper Shipping Name:
Not regulated

This product centains a DOT Hazardous substance or Substances, listed in
section 14 of the MSDS. If the product’s shipping container holds

at least 10,859 1bs, then the DOT information must be accompanied
with RO notation, or, an otherwise ‘Not Regulated’ product will be
classified as Environmentally Hazardous {solid/1igquig) N.0.5., Class B,
unless the praduct gualifies for the petroleum exemption (48 CFR 171.8}.

CAUTION: Misuse of empty containers can be hazardous. Emppty containers can
be hazardous if used to store toxic, flammable, or reactive
materials. Cutting or welding of empty containers might cause
fire, explosion or toxic fumes from resigues. Do not pressurize
or expose to open fiame or heat. Keep container closed and drum
bungs in place.

Manufacturer's Name and Address:
TEXACO LUBRICANTS COMPANY

P.0. Box 4427
Houston, TX 77210-4427

TRANSPORTATION EMERGENCY Company: (914} 831~-3400
CHEMTREC: (800) 424-8300

HEALTH EMERGENCY Company: (914) 831-3400




Date Issued: 1937-11-~12
Supersedes: 1987-10-14
TEXACO BA45/20
MATERIAL SAFETY DATA SHEET
NGTE: Read and understand Material Safety Data Sheet before handling or
disposing of product.

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MATERIAL IDENTITY
Product Code and Name:
078997 TEXACO EXTENDED LIFE CODLANT/ANTIFREEZE
Chemical Name and/or Family or Description:
Antifreeze

Manufacturer’s Name and Address:
TEXACO LUBRICANTS COMPANY

P.0. Box 4427
Houston, TX 77210-4427

Teiephone Numbers:
Transportation Emergency-Company : (814) 831-3400
CHEMTREC (USA): (800) 424-3300
In Canada : (BDO) 587-74855

Health Emergency ~Company : {914) 831~3400
General MSDS Assistance : {914) 838-T204
Texaco FaxBack System ¢ (713) 432-3383
Technical Information -Fuels : (9t4) B38-7336

~Lubricant/: (800) 782~-7852(0ption 4)
Antifreezes/Fuel Additives
~-Splvents/Chemicals : {800} B76-3738

2. COMPOSITION/INFORMATION ON INGREDIENTS

THE CRITERIA FOR LISTING COMPDNENTS IN THE COMPOSITION SECTION IS AS FOLLOWS:
CARCINOGENS ARE LISTED WHMEN PRESENT AT O.1 % DR GREATER; COMPONENTS WHICH ARE
OTHERWISE HAZARDOUS ACCORDING TO OSHA ARE LISTED WHEN PRESENT AT 1.0 % OR
GREATER; NON-HAZARDOUS CDMPONENTS ARE LISTED AT 3.0 % OR GREATER. THIS 135 NOT
INTENDED TO BE A COMPLETE COMPOSITIONAL DISCLOSURE. REFER TO SECTION 14 FOR
APPLICABLE STATES’ RIGHT TO KNOW AND OTHER REGULATORY INFORMATION.

Product and/or Compenant(s) Carcinogenic According to:

OSHA TARC NTP OTHER NONE
x
Composition: (Sequence Number and Chemical Name)
Seq. Chemical Name CAS Number Range in %
01 * 1.2 ethanediol 107~21-1 80.00-84.89
02 * Hexanoic acid, 2-ethyl-, potassium salt 3164~-85-0 3.00-5.98

PRODUCT 1S HAZARDOUS ACCORDING TD OSHA (1810.1200).
* COMPONENT IS HAZARDOUS ACCORDING TO OSHA.

Exposure Limits referenced by Sequence Number in the Composition Section
Seg. Limit

o1 20 ppm CEILING-OSHA
o1 39.4 ppm CEILING~ACGIH (AERQSOL) (A4)

3, HAZARD IDENTIFICATIGN

EMERGENCY OVERVIEW

Appearance:
Red Yiquid
O0dor .
Mild odor
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DUCT CODE: 07987 - Date lssued: f997-11-12
E: TEXACO EXTENDED LIFE COOLANT/ANTIFREEZE Supersedes: 1987-10-14

3. HAZARD IDENTIFICATION (CONT)

WA

AT

WARNING STATEMENT

RNING ! HARMFUL IF SWALLOWED

MAY CAUSE DIZZINESS AND DROWSINESS

MAY CAUSE EYE IRRITATION

ASPIRATION HAZARD IF SWALLOWED -~

CAN ENTER LUNGS AND CAUSE DAMAGE

FOR INDUSTRIAL WUSE ONLY

CAN CAUSE KIDNEY DAMAGE IF SWALLOWED

MAY CAUSE LIVER DAMAGE IF SWALLOWED BASED ON ANIMAL DATA
TENTION 1 CONTAINS ETHYLENE GLYCOL WHICH MAY CAUSE BIRTH DEFECTS BASED

ON ANIMAL DATA

CONTAINS 2-ETHYLMEXANDIC ACID OR ITS SALT WHICH MAY CAUSE

ADVERSE REPRODUCTIVE EFFECTS AND BIRTH DEFECTS BASED ON

ANTMAL DATA

HMIS NFPA
Health: 2 Reactivity: O Health: 2 Reactivity: O
Flammability: 1 Special - Fiammability: 1 Spacial yo-
POTENT1AL HEALTH EFFECTS
EYE SKIN INHMALATION INGESTION
Primary Route of Exposure: X X X _
EFFECTS OF DQVEREXPUOSURE
Acute:
Eyes:
May cause irritation, experienced as mild discomfort and seen as stight
excess redness of the eye.
skin:
Brief contact may cause slight irritation. Prolonged contact, as with
clothing wetted with material, may cause more severe irritation and dis-
comfort, seen as local redness and swelling.
Other than the potential skin irritation effects noted above, acute (short
term) adverse effects are not expected from brief skin contact; see other
effects, below, and Section 11 for information regarding potential long
term effects.
Inhalation:
Vapors or mist, in excess of permissible concentrations, or in unusually
nigh concentrations generated from spraying, heating the material or as
from exposure in peorly ventilated areas or confined spaces, may cause
irritation of the nose and throat, headache, nausea, and drowsiness.
Prolonged or repeated overexposure may result in the absorption of
potentially harmful amounts of material.
Ingestion:

Contains ethylene glycol and/or diethylene glycol, which are toxic when
swallowed. & lethal dose for an adutt is 1-2 ml per kitogram, or about 4
cunces (one-haif cup). Symptoms inciude headache, weaknass, confusion, diz-
ziness. staggering, slurred speech, 1055 of coordination, faintness, nausea
and vomiting, increased heart rate, decreased biood pressure, difficulty
breathing and seeing, pulmonary edema, unconsciousness, convulsions,
collapse, and coma. Symptoms may be delayed. Decreased urine output and
kidney falure may also occur. Severe poisoning may cause death.

Aspiration may occur during swallowing or vomiting, resulting in iung
damage.

Sensitization Properties:
Unknown.

Chronic:
Repeated ingestion may cause kidney damage.

PAGE: 2
N.D. - NOT DETERMINED N.A. - NOT APPLICABLE N.T. - NOT TESTED
<

- LESS THAN > - GREATER THAN

AN

Y



PRODUCT CODRE: 07987 - Date Issued: 1987-11-12
NAME: TEXACD EXTENDED LIFE CODLANT/ANTIFREEZE Supersedes: 1997-10-14

3. HAZARD IDENTIFICATION (CONT)

Medical Conditions Aggravated by Exposure:
Repeated overexposure may aggravate existing kidney disease.

Because of its irritating properties, repeated skin contact may aggravaite
an existing dermatitis (skin condition).

Other Remarks:
None

4, FIRST AID MEASURES

Eyes:
Immediately flush eyes with plenty of water for at least 15 minutes. Hold
eyelids apart while flushing to rinse entire surface of eye and lids with

watar. Get medical attention.

skin:

Wash skin with plenty of sovap and water until all traces of material are
removed. Remove and clean contaminated clothing (See Cther Instructions),
Destroy non-resistant footwear. Get medical attention if skin irritation

persists or contact has been prolonged.

Ingastion:
If person is concious and can swallow, immediately give two glasses (i.e.,

16 oz.) of water but do not induce vomiting. Get immediate medical
attention. Never give anything by mouth to an unconcious or convulsing

person.

Inhalation:
1f irritation, headache, nausea, or drowsiness occurs, remove to frash air.

Get medical attention if breathing becomes difficult or respiratory
irritation persists.

Cther Instructions:
Ethylene glycol (EG) and diethylene giycol (DEG) intoxication may
initially produce bshavioral changes. drowsiness, vomiting, diarrhea,
thirst, and convulsions. EG and DEG are nephrotoxic. End stages of poison-
ing may Tinciude renal damage ar failure with acidosis. Supportive measures,
supplemented witn hemodialysis if indicated, may limit the progression and
severity of toxic effecis.
EOR ETHYLENE GLYCOL POISONING intravencus ethanol is a recognized antidotal
treatment : other antidotal treatments also exist for EG poisoning.
FOR DIETHYLENE GLYCOL POISONING the role of intravenous ethanol in the
treatment is unclear but it may be of benefit in view of structural and
toxicolagical similarities to ethylene glycol, Contact a Poisen Center for

further treatment information.

Aspiration of this product during induced aemesis may result in severe lung
injury. If evacuation of stomach is necessary, use mathod least likely to
cause aspiration, such as gastric lavage after endotracheatl iptubation.
Contact a Poison Center for additional treatment information.

5. FIRE~FIGHTING MEASURES

fgnition Temperature - AIT (degrees F):
Not determined.
Flash Point (degrees F):
260 (PMCC)
Flammable Limits (%):
Lower: Not determined.
Upper: Not determined.

Recommended Fire Extinguishing Agents And Special Procedures:
Use water spray, dry chemical, foam, or carbon dioxide to extinguish
flames. Use water spray to cool fire-exposed containers. Water or

foam may cause frothing.

Unusual or Explosive Hazards:
None
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PRODUCT CORE: Q7387 Date Issued: 1%887-11-12
NAME: TEXACO EXTENDED LIFE CODLANT/ANTIFREEZE Supersedes: 1987-10-14

BT FIRE-FIGHTING MEASURES (CONT)

Extinguishing Media Which Must Not Be Used:
Not determinged.

special Protective Equipment for Firefighters:
Wear full protective clothing and positive pressure breathing apparatus.
Approach fire from upwing to avoid hazardous vapors and toxic decomposition
products.

B ACCIDENTAL BELEASE MEASURES (Transportation Spitls: CHEMTREC (800)424~9300)

Procedures in Case of Accidental Release, Breakage or Leakage:
Ventilate area. Avoid preathing vapor. Wear appropriate personal
protective equipment, itncluding appropriate respirateory protection. Contain
spill if possible., Wipe up or absorb on suitable material and shovel up.
Prevent entry into sewers and waterways. Avoid contact with skin, eyes or
clothing.

If more than 5,477 pounds of product is spilled, then report spilt
according to SARA 304 and/or CERCLA 102{(a) requirements, unless product
qualifies for the petroleum exemption {CERCLA Section 101(14)).

7. AANDLING AND STORAGE

Precautions to be Taken in
Handling:
Minimum feasible handling temperatures should be maintained.

Storage:
Periods of exposure to high temperatures should be minimized. Water

contamination should be avoided.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Protective Egquipment (Type)
Eye/Face Protaction:
Safety glasses, chemical type goggles, or face shield recommended to
prevent eye contact.

skin Protection:

Protective clothing such as coveralls or lab coats should be worn. lLaunder
or dry-ciean when soiled. Gioves and boots resigstant to chemicals and
petroieum distiilates required,

Respiratory Protection:

Airborne concentrations should be kept to lowast levels possible. If
vapor, mist or dust is generated and the occupational exposure limit of the
product, or any component of the product, is exceeded, use appropriate
NIOSH or MSHA approved air purifying or air supplied respirator after
determining the airborne concentration of the contaminant. Air supplied
respirators should always be worn when airborne concentration of the
cantaminant or oxygen content 15 unknown.

ventilatioh:
Agequate to meet companent cecupational exposure limits {see Section 2).

Exposure Limit for Total Product:
Nome established for product; refer to Section 2 for component
exposure 1imits.

§. PHYSICAL AND CHEMICAL PROPERTIES

Appearance:
Red liquid
Qdor:
Mild odor

Boiling Point (degrees F):
228

Meiting/Freezing point (degrees F):
~34
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PRODUCT CODE: 07897 Date lssued: 1997-11-12 'l'

NAME: TEXACO EXTENDED LIFE COOLANT/ANTIFREEZE Supersedes: 1987-10-14

§. PHYSICAL AND CHEMICAL PROPERTIES (CONT)

Specific Gravity {(water=1):
1.13

pH of undiluted product:
8.3

Vapor Pressure:;
Not determined.

Viscosity:
8 oSt at 40.0 C

vOC Content:
Not determined.

Vapor Density (air=1):
2.1

Solubitity in Water (%):
> 10

Otner: None

10. STABILITY AND REACTIVITY

“Fhis Material Reacts violently With:
(If Dthers is checked below, see comments for details)
Atp Water Heat Strong Oxidizers Others None of These
- X

Comments:
None

Preducts Evelved When Subjected to Heat or Combustion:

Toxic ievels of carbon monoxide, carbon dioxide, irritating aldehydes and
ketones, and combustion products or compounds of

potassium,

Hazardous Polymerizations: DO NOT OCCUR

11. TOXICOLOGICAL INFORMATION

TOXICOLOGICAL INFORMATION(ANIMAL TODXICITY DATA)
Median Lethal Dose
Cral:
Animal data dees not reflect human toxicity; see Sections 3 & 11
Inhalation:
Neot determined.
Dermal:
LDS0 Believed to be > 1.00 - 2.00 g/kg (rabbit) slightly toxic
Irritation Index, Estimation of Irritation (Species)
skin:
(Draize) Believed to be > .50 - 3.00 /8.0 {rabbit) slightly irritating
Eyes:
(Draize) Believed to be > 15.00 - 25.00 /110 {rabbit) slightly irritating
Sensitization:
Not determined.
Dther:
oral administration of ethylene glycol to pregnant experimental animals
nas been shown to cause birth defects in the offspring. These effects were
not seen when ethylene glycel was administered by dermal application or by
inhalation.
Continuous ingestion of a diet contaning % or 2% ethylene glycol for two
years produced liver and kidney damage., and bladder stones in rats.

2-gthylhexanoic acid (2~EXA) caused an increase in liver size and enzyme
jevels when repeatedly administered to rats via the diet. When administered
to pregnant rats by gavage or in drinking water, 2-EXA caused
teratogencity {birth defects) and delayed postnatal develapment of the
pups. Additionaly, 2-EXA impaired female fertility in rats. Birth defects
were seen in the offspring of mice who were administered
sodium 2~ethylhexancate via intraperitoneal injection during pregnancy.
PAGE: 8
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PRODUCT CODE: 073997 Date Issued: 1897-1t1-12 ‘I'

NAME: TEXACD EXTENDED LIFE COOLANT/ANTIFREEZE Supersedes: 1987-10-14

12, DISPOSAL CONSIDERATIONS

Waste Disposal Methods
This product has been evaluated for RCRA characteristics and does not meet

the criteria of a hazardous waste if discarded in its purchased form.
Under RCRA, it is the responsibility of the user of the product to deter~
mine at the time of disposal, whether the product meets RCRA criteria for
hazardous waste. This is because product uses, transformations, mixtures,
processes, etc. may render the resulting materials hazardous.

Remarks
To prevent contamination of drinking water supplies, and poisoning of
children, aguatic life, wildlife, and farm and domestic animals, ethylene
glycol products such as used antifresze solution, regardiess of guantity,
should never by discarded onte the ground, into surface waters, or into

storm sewers.

13. TRANSPORT INFORMATION

Transportation
DoT:
Proper Shipping Name:
Not regulated

This product contains a DOT Hazardous Substance or Substances, Tisted in
Section 14 of the MSDS. If the product’s shipping container holds

at least 5,477 1bs, then the DOT information must be accompanied
with RO notation, or, an otherwise ‘Not Reguiated’ product will be
classified as Environmentally Hazardous (solid/liquid) N.0Q.S., Class 8,
unless the product gualifies for the patroleum exemption {48 CFR 171.8).

IMDG:
Proper Shipping Name:
Not regulated

ICAD:
Proper Shipping Name:
Not reguiated

TDG:
Proper Shipping Name:
Not regulated

14. REGULATORY INFORMATION

“Federal Reguiations:
SARA Title III:
Section 302/304 Extremely Hazardous Substances

Seq. Chemical Name CAS Number Range in %
None

Sestion 302/304 Extremely Hazardous Substances (CONT)

Seg. TPQ RO

None

Section 311 Hazardous Categorization:
Acute Chranic Fire pPressure Reactive N/A

X X - - - -
Section 313 Toxic Chemical
Chemical Name CAS Number Concentration
1,2 ethanediol 107-21~-1 BO.00-84.99
CERCLA 102(a)/DOT Hazardous Substances: (+ indicates DOT Hazardous Substance)
Seq. Chemical Name CAS Number Range in %
O+ 1,2 ethanedio} 107-21-1 80.00-84.88
Q2+ Spdium nitrite 7632-00-0 0.10-0.98
03+ Potassium hydroxide 1340~-58-3 0.10-0.98
CERCLA/DOT Hazardous Substances {Sequence Numbers and RQ’'s):
Seq. RQ -
O1+ 5000
02+ 100
03+ 1000
PAGE: B
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PRODUCT CODE: 07897 Date Issued: 1887-11-12 .I'

NAME: TEXACD EXTENDED LIFE COOLANT/ANTIFREEZE Supersedes: 1997-10-14

14, REGULATORY INFORMATION (CONT)

TSCA Inventory Status:
This product, or its components, are listed on or are exempt from the
Toxic Substance Control Act (TSCA) Chemical Substance Inventory.

Other:
None.

State Regulations:

California Proposition &5:

The following detectable components of this product are substances,
or belong to classes of substances, known to the State of California
to cause cancer and/or reproductive toxicity.

Chemical Name CAS Number

None

International Regulations:

Export Notification {TSCA-12b):

This product may be subject to export notification under TSCA
section 12(p}; contains:

Sodium nitrite

Diethyiens giycol menobutyl ether

WHMIS Classification:
Class D, Div 1, Subdiv B: Toxic
Class D, Div 2, Subdiv A: Teratogenic
Class D, Div 2, Subdiv B: Chronic toxic effects

Canada Inventory Status:
Net determined.

EINECS Inventory Status:
Not determined.

Australia Inventory Status:
Not determined,

dapan Inventory Status:
Not determined.

15, ENVIRONMENTAL INFORMATION

Aquatic Toxicity: -
Not determined.

Mobility:
Not determined.

Persistence and Biodegradability:
This product is estimated to have a mederate {(»>= 30%) rate of
bicdegradation in a test for ready biodegradation.

Potential to Bicaccumuilate:
This product is estimated to have a low potential to bioconcentrate.

Remarks:
None

16. OTHER INFORMATION

Acute or chronic oral consumption of products containing ethylene glycol
can preduce significant adverse health effects, including death, in humans
and animais. Keep out of reach of children and pets. S5Such products should
not be used in potable {(drinking) water systems or other systems where con-
tamination of potable water supplies is possible {(e.g., recreational ve-
hicles, winterizing potable water systems).

Texacs recommends that all exposures to this product be minimized by
strictly adhering to recommended occupational controls procedures to avoid
any potential adverse health effects.

THE INFORMATION CONTAINED HEREIN IS BELIEVED TO BE ACCURATE. IT IS PROVIDED
PAGE: 7
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PRODUCT CODE: 07987 Date Issued: 18987-11-12
NAME: TEXACD EXTENDED LIFE CODLANT/ANTIFREEZE Supersedes: 1997-10-14

16. OTHER INFORMATION (CONT)

INDEPENDENTLY QF ANY SALE OF THE PRODUCT FOR PURPOSE OF HAZARD COMMUNICATION
AS PART OF TEXACO’S PRODUCT SAFETY PROGRAM. IT IS NOT INTENDED TO CONSTITUTE
PERFORMANCE INFDRMATION CONCERNING THE PRODUCT. NO EXPRESS WARRANTY, OR
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE IS
MADE WITH RESPECT TO THE PRODUCT OR THE INFORMATION CONTAINED HEREIN. DATA
SHEETS ARE AVAILABLE FOR ALL TEXACO PRODUCTS. YOU ARE URGED TO OBTAIN DATA
SHEETS FOR ALL TEXACD PRODUCTS YDU BUY, PRDCESS, USE OR DISTRIBUTE AND YoU
ARE ENCDURAGED AND REQUESTED TO ADVISE THOSE WHD MAY COME IN CONTACT WITH
SUCH PRODUCTS OF THE INFORMATION CONTAINED HEREIN,

TO DETERMINE APPLICABILITY OR EFFECT OF ANY LAW OR REGULATION WITH RESPECT TO
THE PRODUCT, USER SHOULD CONSULT HIS LEGAL ADVISOR OR THE APPROPRIATE
GOVERNMENT AGENCY. TEXACO DOES NOT UNDERTAKE TO FURNISH ADVICE ON SUCH
MATTERS.

Date: 31887~-11-12 - New X Revised, Supsersedes: 18997-10-14
Date printed: 1888-06-03

Inquiries regarding MSDS should be directed to:
Texaco Inc.
Manager, Product Safety
P.0. Box 508
Beacon, N.Y. 12508

PLEASE SEE NEXT PAGE FOR PRODUCT LABEL

PAGE : 8
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PRODUCT CODE: 07837 - Date Issued: 1987-11-12
NAME: TEXACO EXTENDED LIFE COOLANT/ANTIFREEZE Supersedes: 1897-10-14

17. PRODUCT LABEL Label Date: 1987-11-12

READ AND UNDERSTAND MATERIAL SAFETY DATA SHEET BEFORE HANDLING OR DISPOSING

OF PRODUCT. THIS LABEL COMPLIES WITH THE REQUIREMENTS OF THE OSHA HAZARD
COMMUNICATION STANDARD (28 CFR 1810.1200) FOR USE IN THE WORKPLACE. THIS
LABEL IS NOT INTENDED TO BE USED WITH PACKAGING INTENDED FOR SALE TD CONSUMERS
AND MAY NOT CONFORM WITH THE REQUIREMENTS OF THE CONSUMER PRODUCT SAFETY ACT
OR DTHER RELATED REGULATORY REQUIREMENTS.

07987 TEXACD EXTENDED LIFE COOLANT/ANTIFREEZE
WARNING STATEMENT
WARNING ! HARMFUL IF SWALLOWED
MAY CAUSE DIZZINESS AND DROWSINESS
MAY CAUSE EYE IRRITATION
ASPIRATION HAZARD IF SWALLOWED -
CAN ENTER LLNGS AND CAUSE DAMAGE
FOR INDUSTRIAL USE ONLY
CAN CAUSE KIDNEY DAMAGE IF SWALLOWED
MAY CALSE LIVER DAMAGE IF SWALLOWED BASED ON ANIMAL DATA
ATTENTIDON ! CONTAINS ETHYLENE GLYCDL WHICH MAY CAUSE BIRTH DEFECTS BASED
ON ANIMAL DATA
CONTAINS 2-ETHYLHEXANDIC ACID OR ITS SALT WHICH MAY CAUSE
ADVERSE REPRODUCTIVE EFFECTS AND BIRTH DEFECTS BASED ON
ANIMAL DATA

PRECAUTIONARY MEASURES
~Use only with adegquate ventilation,
-Avoid breathing vaper, mist, or gas.
~Avoid contact with eyes, skin, and clething.
~Keep centainer closed.
~Wash thoroughly after handling.

FIRST AID

Eye Contact:
Immediately fiush eyes with pienty of water for at ieast 15 minutes. Hold
eyelids apart while flushing to rinse entire surface of eye and lids with
water, Get medical attention.
skin Contact:
Wash skin with plenty of soap andg water until a)l traces of material are
removed. Remove and clean contaminated clothing (See Other Instructions).
Destroy non-resistant footwear. Get medical attention if skin irritation
persists or contact has been prolonged.
Ingestion:
If person is concious and can swallow, immediately give two glasses (i.e.,
16 oz.) of water but do not induge vomiting. Get immediate medical
attention. Never give anything by mouth to an unconcious or convulsing
person,
Inhalation:
If irritation, headache, nausea, or drowsiness ocours, remove to fresh air.
Get medical attention if breathing becomes difficult or respiratory
irritation persists.
Note to Physician:
Ethyiene glycol (EG) and diethylene glycol (DEG) intoxication may
initially produce behavioral changes, drowsiness, vomiting, diarrhea,
thirst, and convuisions. EG and DEG are nephrotoxic. End stages of poison-
ing may include renal damage or failure with acidosis, Supportive measures,
supplemented with hemodialysis if indicated, may limit the progression and
saeverity of toxic effects.
FOR ETHYLENE GLYCOL PDISONING intravenous ethanol is a recognized antidotal
treatment ; other antidotal treatments alise exist for EG poisening.
FOR DIETHYLENE GLYCOL POISONING the role of intravencus ethanol in the
treatment is unclear but it may be of benefit in view of structural and
toxicolpogical similarities to ethylene glycol. Contact a Poison Center for
further treatment information.
Aspiration of this praduct during induced emesis may result in severe Tung
injury. If evacuation of stomach is necessary, use method ieast likely to
cause aspiration, such as gasiric lavage after endotracheal intubation.
Contact a Poison Center for additional treatment information,
FIRE
In case of fire, use water spray, dry chemical, foam or carbon dioxide.
Water may cause frothing. Use water spray to cool fFire-exposed containers.

If more than 5,477 pounds of product is spilled. then report spill
according to SARA 304 and/or CERCLA 102(a} requirements, unless product
gualifies for the petrcleum exemption (CERCLA Section 101(14)).
PAGE: L}
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PRODUCT CODE: 07987 Date Issued: 1997-11-12 ' I '

NAME: TEXACO EXTENDED LIFE COOLANT/ANTIFREEZE Supersedes: 1987-10-14
17. PRODUCT LABEL (CONT) Label Date: 1997-11-12
Chemical Name €AS Number Range in %
- 1,2 ethanediol 107-21~1 80.00-94 .28
* Hexanoic acid, 2-ethyl-, potassium salt 3164-85-0 3.00-9.8%

PRODUCT IS HAZARDOUS ACGORDING TO OSHA (1810.1200},
* COMPONENT IS HAZARDOUS ACCORDING TO OSHA.

Pennsylvania Special Hazardous Substance(s) CAS Number Range in %
None
HMIS NFPA
Health: 2 Reactivity: © Mealth: 2 Reactivity: ©
Flammability: 1 Special H Flammability: 1 Special r -
Transportation

DOT:
Proper Shipping Name:
Not regulated

This product contains a DOT Hazardous Substance or Substances, listed in
Section 14 of the MSDS. If the product’s shipping container holds

at least 5,477 tbs, then the DOT infermation must be accompanied
with RO notation, or, an otherwise ‘Not Reguiated’ product will be
classified as Environmentally Hazardous {solid/liquid} N.G.S., Class 9,
unless the preduct qualifies for the petroleum exemption (48 CFR 171.8).

CAUTIGN: Misuse of empty containers can be hazardous. Empty containers can
be hazardous if used to store toxic, flammable, or reactive
materials. Cutting or welding of empty containers might cause
fire, explosion or toxic fumes from residues. Do hot pressurize
or expose to open flame or heat. Keep container closed and drum
bungs in place.

Manufacturer’s Name and Address:
TEXACO LUBRICANTS COMPANY
P.0. Box 4427
Houston, TX 77210-4427

TRANSPORTATION EMERGENCY Company: {914) 831-3400
CHEMTREC: (800) 424~-9300

HEALTH EMERGENCY Company: (914) 831-3400




Portland Cement MSDS

Material Safety Data Sheet
for

PORTLAND CEMENT
Sectien 1 - IDENTIFICATION
Product Names: Mountain Cement Portland Cement - Types 111, V, Oibweil Class G
MSDS Information
This MSDS was produced in May 1999 and replaces any prier versions.
Product Code
Standard Industrial Classification: 3241

Chemical family

Page 1 of 7

Page 1 of 3

Calcium compounds. Calcium silicale compounds and other ealcium compounds conszining iron and aluminum make up the majosity of this product. Major

compounds:
3Ca0- S0, Tricaicium silicate
2Ca0- $i0, Dicalcium silicate
3Ca0AL0, Tricalcium aluminate
4Cal- Aima. Fe,0, Tetracalcium aluminoferzite
(’_‘ago‘_L 2H,0 Calcium sulfate dihydrate or Gypsum

Chemical pame and svnoavms

Portland cement. Also known as hydraulic cement.

Formula

CASH#I2168-85-3

CASH#I0034.77.2

CAS#12042-78-3

CAS#12068-35-8

CAS#7778-18-9

This product consists of finely ground portland cement clinker mixed with a small amount of calcium sulfate.*

Supplier/Manufacturer

Mountain Cement Company

3 Sand Creek Road

Laramie, WY 82070

Emereency contact information

Scott Nielson 307-745-4879, Ext. 121

*Trace Elements

http://www.mountaincement.net/MCC%20Web%208Site%2003/Portland%20Cement%020...
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Portland cement is made from materiais mined from the earth and is processed using energy provided by fuels; and therefore may contain trace amounts of naturaily
occurring materials which might be detected during chemical aralysis. For example: Portland cement may contain up to 0.75% insoluble residue, of which <0.1%
may be free crystaliine silica. Other trace constituents may include potassium and sodium sulfate compounds, chromium compounds, and nickel compounds.

Seetion 2 - COMPONENTS

OS5HA PEL ACGIF TLV-TWA NIOSH REL
Hazardous Substances (8-hour TWA) (1993-1996) {8-Honr TAWWA
Portland Cementi Clinker (CAS #65997-15-1) 50 million panicicsfft3 10mg total dust/m?
Nominal 93% by weight
Calcium sutfate (CAS #7778-18-9) Smg respirable dusvm? 10me total dust/m®
[Gypsum (CAS #13397-24-3)] 10mg total dusvm?
Nominal 5% weight
Calcium oxide (CAS #1306-78-8) 5mg/m3 Ime/m?
(Free Lime)
<49 by weight
Magnesium Oxide (CAS #1309-48-4) 15mg total dust/ m* 1Gmg total dust/m®
< 3% by weight

Page 2 of 3

Section 3 - HAZARDS IDENTIFICATION/TONICOLOGICAL INFORMATION

Emergency Overview:

Portland cement is a light gray powder that poses little immediate hazard, A single shoni-term exposure to the dry powder is not likely to cause serious harm.
However, exposure of sufficient duration to wet postland cement can cause serious, potentially irreversible tissue (including skin or eye) destruction int the form of
chemical (caustic) burns, including third degree burns. The same type of tissue destruction can oceur i wel or moist areas of the body are exposed for sufficient
duration to dry portland cement.

Poiential Health Effects:
Potential effects resuiting from eve contact:
Exposure 1o airborne dust may cause immediate or delayed irmitation or inflammation.

Eve contact by larger amounts of dry powder or splashes of wet portiand cement may cause effecis ranging from moderate eye irritation to chemical burns and
blindness, Such expesures requise immediate first aid {see Section 4) and medical attention fo prevent significant damage 1o the eye.

hitp://www.mountaincement.net/MCC%20Web%208ite%2003/Portland%20Cement%20...  7/24/2003
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Potential effects resuiting from skin contact;

Discomfort or pain cannot be relied upon to alert a person to a hazardous skin exposure, Consequently, the only effective means of avoiding skin injury or iliness
invalves minimizing or avoiding skin contact, particularly contact with wet cement, Persons exposed o wet cement may not feel discomfort until hours afier the
expoesure has ended and significant injury has occurred.

Exposure to dry portland cement may cause drying of the skin with consequent mild immitation or more sigaificant effects attributable to aggravation of other
conditions. Dry portland cement contacting wet skin or exposure to moist or wet portland cement may cause more severe skin effects including thickening, cracking,
or fissuring of the skin. Profonged exposure can cause severe skin domage in the form of {caustic) chemical bumns,

Some individuals may exhibit an allergic response upon exposure o portland cement, possibly due to trace amounts of chromium. The response may appear in a
variety of forms ranzing from a mild eash to severe skin ulcers. Persons already sensitized may react 10 their first contact with the product, Other persons may
experience this effect after years of contact with hydraulic cement products.

Potential effects resulting from inhalation:

Portland cement may contain trace amounts (<0,1%} of free crystalline silica. Prolenged exposure to respirable free crystalline sifica may aggravate other lung
conditions, It may aiso cause delayed lung injury including silicosis, a disabiing and potentially fatal Jung disease.

Exposure to portland cement may cause irritation to the moist mucous membranes of the nose, threat, and upper respiratory system. [t may also leave unpleasant
deposits in the nose.

Potential effects resulting from ingestion:

Although smaif quantities of dust are not known to be harmfud, ili effects are possible if larger quantities are consumed. Porttand cement shouid not be eaten under
any circurnstances.

Carcinogenic Potential

Pondand cemant is not listed as a carcinogen by FARC, NTP, or OSHA. It may, however, contain trace amounts (<0.1%a) of substances listed as carcinogens by these
organizations. Crystadiine silica is now classified by 1ARC as a known human carcinogen (Grougp §). NTP had characterized respirable crystalline silica as "reasonably
anticipated 10 be (a) carcinogen.”

Medicai Candjtions Which May Be Aggravated By Inhalation or Permal Exposure:

- Pre-existing upper respiratory and lung diseases.

- Unusual (hyper) sensitivity to hexavalent chromium {chromium +6} salts.

Section 4 - FIRST AID

Eves

Immediately flush eyes thoroughly with water. Continue flushing eye for at least 15 minutes, including under lids, to remove all particles. Call physician immediately.
Slan

Wash skin with coof water and pH-neutral soap or a mild detergent intended for use on skin, Seck medical treatment in ali cases of prolonged exposure to wet cement,
cement mixtures, Hquids from fresh cement products, or prolonged wet skin exposure to dry cement.

Page 3 of 5
Inhalation of Airborne Dust

Remove to fresh air. Seek medical help if coughing and other symptoms do not subside. {inhalation of gross amounts of pontiand cement requires immediate medical
attention.)

Ingestion

Do not induce vomiting. If conscious, have the victim drink pleaty of water and call a physician immediately.

Section 5 - FIRE & EXPLOSION DATA

http://www.mountaincement.net/MCC%20Web%208ite%2003/Portland%20Cement%20...  7/24/2003
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Flash Poin: None

Lower Explosive Limit None

Upper Explosive Limit None

Augo Ignition Temperature Not combustible

Extinguishing Media Not combustible

Special Fire Fighting Procedures None. {Although portland cement poses no fire-related hazards, a self-contained breathing apparaius is

reconumended to limit exposure to combustion products when fighting any fire.)
Hazardous Cembustion Products None

Unusual Fire and Explosion Hazards None

Section 6 - ACCIDENTAL RELEASE MEASURES

Coillect dry material using a scoop. Avoid actions thal cause dust to become airborne. Avoid inkalation of dust and coatact with skin. Wear appropriate personal
protective equipment as described in Section 8.

Serape up wet material and place in an appropriate container. Aflow the material to "dry” before disposal, Do not attempt to wash portiand cement down drains,
Dispose of waste material according to local, state, and federal regulations.

Section 7 - HANDLING AND STORAGE

Keep portland cement dry until used. Normal temperature and pressure do not affect the material.

Promptly remove dusty clothing or clothing which is wet with cement fluids and launder before reuse. Wash thoroughily after exposure to dust or wet cement mixtures
or fluids.

Section 8 - EXPOSURE CONTROLS/PERSONAL PROTECTION
Skin Protection

Prevention is esseatiai 1o avoiding potentially severe skin injury. Avoid contact with unhardened (wet) portland cement products. If conizct occurs, promptly wash
affected area with soap and water. Where prolonged exposure to unhardened portland cement products might occur, wear impervious clothing and gloves to eliminate
skin contact.

Respiratory Protection

Avoid actions that cause dust to become airbome. Use local or general vemiiation to control exposures below applicable exposure Hmits, Use NIOSH/MSHA-
approved respirators in poorly ventilated areas when dust causes discomfort or irritation, or where there is an applicable exposure limit (Advisory: Respirators and
filters purchased after July 10, 1998 must be certified under 42 CFR 84},

Ventilation
Use Iocal exhaust or general dilution ventifation to contrel exposure within applicable limits.
Eve Protection

When engaged in activities where cement dust or wet cement or concrete could contract the eye, wear safety glasses with side shields or goggles, In extremely dusty
environments and unpredictable envirenments, wear unvented or indirectly vented goggles to avoid eye irritation or injury. Cemtact lenses should not be wom when
working with portland cement or fresh cement products.

Page d of 5

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES

http://www.mountaincement.net/MCC%20Web%208ite%2003/Portland®20Cement%20...  7/24/2003



Portland Cement MSDS

Appearance

Odor

Physical state

pH (in water) {(ASTM £ 1293-95)
Solubility in water

Vapor pressuse

Vapor density

Boiling point

Melting point
Specific gravity (H,O = £.0)

Evaporation rate

Section 10 - STABILITY AND REACTIVITY

Stable

Conditions To Aveid

Unintentional contact with water

Incompatibifity

Wet portland cemnent is alkaline. As such, i is incompatible with zcids, ammonium salts, and aluminum metal.

Hazardoos Decompoesition

Will not spentaneously occur. Adding water resuits in hydration and produces {caustic) calcium hydroxide.

Hazardous Polvmerization

Will not oceur.

Gray or White powder

No distinct odor

Solid {powder)

12t0 13

Slightly soluble (0.1 10 1.0%)
Not applicable

Not applicable

Not applicable {ie., > 1000° C)
Not applicable

315

Mot applicable

Section 11 - TOXICOLOGICAL INFORMATION - Sec Section 3

Section 12 - ECOLOGICAL INFORMATION

Ecotoxicity

No recognized unusual toxicity to plants or animals,

Relevant Physical and Chemical Properties

(See Sections 9 and 10.)

Section 13 - DISPOSAL

Dispose of waste material, including bags, according to lecal, state and federal regulations.

Section 14 - TRANSPORTATION DATA

http://www.mountaincement.net/MCC%20Web%208Site%2003/Portland%20Cement%20...
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Hazardous Materials Description/Praper Shipping Name

Portland cement is not hazardous under U.S, Department of Transponation (DOT) regulations.

Section 15 - OTHER REGULATORY INFORMATION

Status Under USDOL-OSHA Hazard Communication Rule, 22 CFR 1910.1200

Portland cement is considered a "hazardous chemical” under this regulation, and should be pant of any hazard communication program.
Status Under CERCLA/Superfund 40 CFR 117 and 302 ()

Not listed.

Hazard Catesory Under SARA {Title 111} Section 311 and 312

Persiand cement qualifies as a "hazardous substance” with delayed health effects.

Page 505
Status Under SARA (Title ITT) Section 313
Mot subject to reporting requirements under Section 313,
Status Under TSCA (as of May 1997)
Some substances in portland cement are on the TSCA inventory list.
Status Under the Federal Hazardous Substances Act
Portland cement is & "hazardous substance™ subject to the statutes promulgated under the subject act.
Status Linder WHMIS

Portland cement is considered 1o be a hazardous material under the Hazardous Products Act as defined by the Controlled Products regulations (Class E - comosive
material) and is therefore subject to the Jabeling and MSDS requirements of the workplace hazardous information systern (WHMIS).

Section 16 - OTHER INFORMATION
Prepared By
Mountain Cement Company
3 Sand Creek Rd.
Laramie, WY 82070
Revision Date
May 1999
(XE ot Inf tin

Portland cement should only be used by knowledgeable persons. Inexperienced product users must obtain proper training before using this product. A key te using the
product safely requires the user to recognize that portiand cement chemicalily reacts with water, and that some of the intermediate prodacts of this reaction {that is,
those present while & portland cement product is "setting”} pose a far more severe hazard than does portland cement itseif.

While the information provided in this material snfety data sheet is believed to provide a useful summary of the hazards of portland cement as it is commonly used,
the sheet cannot, and does not, anticipate and provide al} of the information that might be needed in every situation. In panticular, the data furnished in this skeet do

http://www.mountaincement.net/MCC%20Web%208Site%2003/Portland%20Cement%20...  7/24/2003
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not address hazards that may be posed by other materials mixed with portland cement products. Users, therefore, should review other applicable material safety da
sheets before working with this portland cement er working en portland cement preducts, for example, portland cement concrete.

MOUNTAIN CEMENT MAKES NO WARRANTY, EXPRESS OR IMPLIED, CONCERNING THE PRODUCT OR THE MERCHANTABILITY OR FITNESS
THEREQF FOR ANY PURPOSE OR CONCERNNG THE ACCURACY OF ANY INFORMATION PROVIDED BY MOUNTAIN CEMENT COMPANY,
EXCEPT THAT THE PRODUCT SHALL CONFORM TO CONTRACTED SPECIFICATIONS. THE INFORMATION PROVIDED HEREIN WAS BELIEVED
BY MOUNTAIN CEMENT COMPANY TO BE ACCURATE AT THE TIME OF PREPARATION OR PREPARED FROM SOURCES BELIEVED TO BE
RELIABLE, BUT IT IS THE RESPONSIBILITY OF THE USER TO INVESTIGATE AND UNDERSTAND OTHER PERTINENT SOURCES OF
INFORMATION, TO COMPLY WITH ALL LAWS AND PROCEDURES APPLICABLE TO THE SAFE HANDLING AND USE OF THE PRODUCT, AND TO
DETERMINE THE SUITABILITY OF THE PRODUCT FOR ITS INTENDED USE. BUYER'S EXCLUSIVE REMEDY SHALL BE FOR DAMAGES AND NO
CLAIM OF ANY KIND, WHETHER AS TO PRODUCT DELIVERED OR NON-DELIVERY OF PRODUCT, AND WHETHER BASED ON CONTRACT,
BREACH OF WARRANTY, NEGLIGENCE, OR OTHERWISE SHALL BE GREATER IN AMOUNT THAN THE PURCHASE PRICE OF THE QUANTITY OF
PRODUCT IN RESPECT OF WHICH DAMAGES ARE CLAIMED. IN NO EVENT SHALL MOUNTAIN CEMENT BE LIABLE FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES, WHETHER BUYER'S CLAIM 1S BASED ON CONTRACT, BREACH OF WARRANTY, NEGLIGENCE OR OTHERWISE.

Back to Product Information

http://www.mountaincement.net/ MCC%20Web%208ite%2003/Portland%20Cement%20...  7/24/2003



Material Safety Data Sheet
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1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

HS DIESEL FUEL 2

PRODUCT NUMBER(S): CPS270010 CP8272102 Cp8272152 Cps272185

COMPANY IDENTIFICATION EMERGENCY TELEPHONE NUMBERS
CHEVRON USA PRODUCTS COMPANY HEALTH (24 hr): (800)231-0623 or
ENVIRONMENTAL, SAFETY, AND HEALTH {510)231-0623 {International)
ROOM 2900 TRANSPORTATION (24 hr): CHEMTREC
575 MARKET ST. {800)424~59300 or (202)483-7616

SAN FRANCISCO, CA 94105-2B56

PRODUCT INFORMATION: MSDS REQUEST: {(415) 894-2783
ENVIRONMENTAL, SAFETY & EEALTH INFO.: {415) 89%4-1899
Product Information: (510) 242-5387

2. COMPOSITION/INFORMATION ON INGREDIENTS

100.0 % HS DIESEL FUEL 2
CONTAINING
COMPONENTS AMOUNT LIMIT/QTY AGENCY/TYPE
DIESEL FUEL NO. 2
Chemical Name: FUELS, DIESEL, NO. 2
CAS68476346 100.0% NONE NA
HDS DISTILLATE, MIDDLE
Chemical Name: DISTILLATES, EYDRODESULFURIZED MIDDLE
CAS64742809 NONE NA

GAS OIL, LIGHT
Chemical Name: DISTILLATES, STRAIGHT RUN MIDDLE

CASG4741442 NONE N&
Revision Number: 19 Revision Date: 06/03/95 MSDS Number: 000525
NDA -~ No Data Available NA - Not Applicable

Prepared accerding to the OSHA Hazard Communication Standard
{29 CFR 1910.31200) and the ANSI MSDS Standard (2400.1) by the Toxicology
and Health Risk Assessment Unit, CRTIC, P.0. Box 4054, Richmond, CA 954804

¥-AASNART IDR-RA
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KEROSENE
Chemical Name: KEROSINE
CASB008206 NONE Na

HYDRODESULFURIZED KEROSINE
Chemical Name: KEROSINE, HYDRODESULFURIZED

CAS64742810 NONE Na

CAT CRACKED DISTILLATE, LIGHT
Chemical Name: DISTILLATES, LIGHT CATALYTIC CRACKED

CAS64741598 NONE NA

COMPOSITION COMMENT:
All the components of this material are on the Toxic Substances Control

Act Chemical Substances Inventory.

TLV - Threshold Limit Value TWA - Time Weighted Average

STEL -~ Short-term Exposure Limit TPQ - Threshold Planning Quantity

RQ - Reportable Quantity PEL - Permissible Exposure Limit

C ~ Ceiling Limit CAS -~ Chemical Abstract Service Number
Al-5 ~ Appendix A Categories () - Change Has Been Proposed

3. HAZARDS IDENTIFICATION

AAkRARAARARA AR Tt hk i st EMERGENCY OVERVIEW fRadtdadddtdibkkhikddihiks

Red liquid.

~ COMBUSTIBLE

— HARMFUL CR FATAL IF SWALLOWED - CAN ENTER LUNGS
AND CAUSE DAMAGE

- CAUSES SKIN IRRITATION

~ CANCER HAZARD

— PROLONGED OR REPEATED SKIN CONTACT MAY INCREASE THE
RISK OF SKIN CANCER

— KEEP OUT OF REACH OF CHILDREN

Rkt ARREAREEARAER Atk kbbbt A kAR A ARk ARk kb k ke ke ddd

POTENTIAL HEALTH EFFECTS

EYE:

This substance is not expected to cause prelonged or significant eye
irritation.

SKIN:

This substance is a moderate skin irritant so contact with the skin could
cause prolonged {days) injury to the affected area. The degree of injury
will depend on the amount of material that gets on the skin and the speed
‘and thoroughness of the first aid treatment. If absorbed through the
skin, this substance is considered practically non-toxic to internal
organs.

INGESTION:

if swallowed, this substance is considered practically non-teoxic to

Revision Number: 19 Revision Date: 06/0G3/95 MSDS Number: 000525
MDA - No Data Available NA -~ Not Applicable
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internal organs. Because of the low viscosity of this substance, it can
directly enter the lungs if it is swallowed (this is called aspiration).
This can occur during the act of swallowing or when vomiting the
substance. Once in the lungs, the substance is very difficult to remove
and can cause severe injury to the lungs and death.

INHALATION:

Prolonged breathing of vapors can cause central nervous system effects.
This hazard evaluation is based on data from similar materials.

SIGNS AND SYMPTOMS OF EXPOSURE:

SKIN: May include pain or a feeling of heat, discoloration, swelling, and
blistering. INHALATION: Central nervous system effects may include one
or more of following: headache, dizziness, loss of appetite, weakness and
ioss of coordination.

CARCINOGENICITY:

This product contains a mixture of petroleum hydrocarbons called middle
distiliates (which means they boil between approximately 350F and 700F).
Because of this broad description, many products are conslidered middle
distillates yet they are produced by a variety of different petroleum
refining processes. Toxicology data developed on some middle distillates
found that they caused positive responses in some mutagenicity tests and
caused skin cancer when repeatedly applied to mice over their lifetime.
This product may contain some middle distillates found to cause those
adverse effects.

4. FIRST AID MEASURES

EYE:

No first aid procedures are required. However, as a precaution flush eyes
with fresh water for 15 minutes. Remove contact lenses if worn.

SKIN:

Remove contaminated clothing. Wash skin thoroughly with soap and water.
See a doctor if any signs or symptoms described in this document occur.
Discard contaminated non~waterproof shoes and boots. Wash contaminated
clothing.

INGESTION:

If swallowed, give water or milk to drink and telephone for medical
advice. DO NOT make person vomit unless directed to do so by medical
personnel. If medical advice cannot be obtained, then take the person and
product container to the nearest medical emergency treatment center or
hospital.

INHALATION:

If any signs or symptoms as described in this document occur, move the
person to fresh air. If any of these effects continue, see a doctor.

NOTE TO PHYSICIANS:

Ingestion of this product or subsequent vomiting can result in aspiratien
of light hydrocarbon liguid which can cause pneumonitis.

5. FIRE FIGHTING MEASURES

Ravision Number: 19 Revision Date: 06/03/95 MSDS Number: 0008525
NDA - No Data Available NA - Not Applicable
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FLAMMABLE PROPERTIES:
FLASH POINT: {(P-M) 125F (82C) Min.
AUTOIGNITION: NDA
FLAMMABILITY LIMITS (% by volume in air): Lower: 0.6 Upper: 4.7
EXTINGUISHING MEDIA:

€02, Dry Chemical, Foam and Water Fog.
NFPA RATINGS: Health 0; Flammability 2; Reactivity 0.
FIRE FIGHTING INSTRUCTIONS:
Liquid evaporates and forms vapor {(fumes) which can catch fire and burn
with explosive violence, Invisible vapor spreads easily and can be set on
fire by many sources such as pilot lights, welding eguipment, and
electrical motors and switches, Fire hazard is greater as liquid
temperature rises above 85 F.

For fires involving this material, do not enter any enclosed or confined
fire space without proper protective equipment. This may include
self-contained breathing apparatus to protect against the hazardous
effects of normal products of combustion or oxygen deficiency. Read the
entire document.

COMBUSTION PRODUCTS:
Normal combustion forms carbon dioxide and water vapor; incomplete

combustion can produce carbon monoxide.

6. ACCIDENTAL RELEASE MEASURES

CHEMTREC EMERGENCY NUMBER (24 hr): (800)424-3300 or (202)483-7616

ACCIDENTAL RELEASE MEASURES:
Eliminate all sources of ignition in vicinity of spill or released vapor.

Clean up small spills using appropriate technigues such as sorbent
materials or pumping. Where feasible and appropriate, remove contaminated
soil. Follew prescribed procedures for reporting and responding to larger
releases, This material is Tonsidered to be a water pollutant and
releases of this product should be prevented from contaminating soil and
water and from entering drainage and sever systems.

U.S.A. regulations require reporting spills of this material that couid
reach any surface waters., The toll free number for the U.S. Coast Guard
National Response Center is (800) 424-8802.

7. HANDLING AND STORAGE

DO NOT USE OR STORE near flame, sparks or hot surfaces., USE ONLY IN WELL
VENTILATED AREA. Keep container closed.

DO NOT weld, heat or drill container. Replace cap or bung. Emptied
container still contains hazardous or explosive vapor or liguid.

CAUTION! Do not use pressure to empty drum or drum may rupture with
explosive force.

Revision Number: 19 Revision Date: 06/03/95 MEDS Number: €00525
NDA - No Data Available NA - Not Applicable
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WARNING! Not for use as portable heater or appliance fuel. Toxic fumes
may accumulate and cause death.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROLS
Use this material only in well ventilated areas.

PERSONAL PROTECTIVE EQUIPMENT

EYE/FACE PROTECTION:

No special eye protection is usuvally necessary.

SKIN PROTECTION:

Avoid contact with skin or clothing. Skin contact should be minimized by
wearing protective clothing including gloves.

RESPIRATORY PROTECTION:

No special respiratory protection is normally required. However, if
operating conditions create high airborne concentrations, the use of an
approved respirator is recommended.

9. PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL DESCRIPTION:
Red liquid.
pH: NDA
VAPOR PRESSURE: 0.04 PSIA & 40C
VAPOR DENSITY

(AIR=1): NDA
BOILING POINT: 176 - 370C {34B-6538F)
FREEZING POINT: NDA
MELTING POINT: NA
SOLUBILITY: Soluble in hydrocarbon solvents; insoluble in water.
SPECIFIC GRAVITY: 0.84 @ 15.6/15.6C (Typical)
VISCOSITY: 1.9 ¢S5t @ 40C (Min.)

10. STABILITY AND REACTIVITY

HAZARDOUS DECOMPOSITION PRODUCTS:
NDA.

CHEMICAL STABILITY:

Stable.

CONDITIONS TO AVOID:

No data available.

INCOMPATIBILITY WITH OTHER MATERIALS:
May react with strong oxidizing agents, such as chlorates, nitrates,
peroxides, etc.

HAZARDOUS POLYMERIZATION:
Polymerization will not occur.

Revision Number: 19 Revision Date: 06/03/95 MSDS Number: 000525
NDA - No Data Available NA - Not Applicable
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11. TOXICOLOGICAL INFORMATION

EYE EFFECTS:

Minimal effects clearing in less than 24 hours.

SKIN EFFECTS:

Moderate irritation at 72 hours. (Moderate erythema).
ACUTE ORAL EFFECTS:

The oral LD50 in rats is > § ml/kg.

ACUTE INHALATION EFFECTS:

The 4~hour inhalation LC50 in rats is greater than S mg/l.
SUBCHRONIC EFFECTS:

The data above is obtained from studies sponsored by the American
Petroleum Institute (aAPI).

Whole diesel engine exhaust was reviewed by the International Agency for
Research on Cancer (IARC) in their Monograph 46 {1989). Evidence for
causing cancer was considered sufficient in animals and limited in humans.
IARC placed diesel exhaust in category 2A, considering it probably
carcinegenic to humans.

The National Institute of Occupational Safety and Health {NIOSH) has
recommended that whole diesel exhaust be regarded as potentially causing
cancer. This recommendation was based on test results showing increased
lung cancer in laboratory animals exposed to whole diesel exhaust. The
excess risk of cancer for people exposed to diesel exhaust has not been
determined as studies on exposed workers have been inconclusive. It is
recommended that exposure to diesel exhaust be minimized to reduce the
potential cancer risk.

12. BCOLOGICAL INFORMATIOR

ECOTOXICITY:

No data available.
ENVIRONMENTAL FATE:
No data available.

13. DISPOSAL CONSIDERATIONS

Place contaminated materials in disposable containers and dispose of in a
manner consistent with applicable regulations. Contact local
environmental or health authorities for approved disposal of this
material.

Revision Number: 19 Revision Date: 06/03/95 MSDS Number: 000525
NDA - No Data Available NA - Not Applicable
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14. TRANSPORT INFORMATION

The description shown may not apply to all shipping situations.
Consult 49CFR, or appropriate Dangerous Goods Regulations, for
additional description requirements (e.g., technical name) and
mode-specific or quantity-specific shipping requirements.

DOT SEIPPING NAME: GAS OIL

DOT HAZARD CLASS: COMBUSTIBLE LIQUID
DOT IDENTIFICATION NUMBER: UN1202
DOT PACKING GROUP: III

15. REGULATORY INFORMATION

SARA 311 CATEGORIES: 1. Immediate {(Acute) Health Effects: YES
2. Delayed (Chronic) Health Effects: YES
3. Fire Hazard: YES
4., Sudden Release of Pressure Hazard: NO
%, Reactivity Hazard: NO

REGULATORY LISTS SEARCHED:

01=SARA 313 11=NJ RTK 22=T8CA Sect 5(a){2)
02=MASS RTK 12=CERCLA 302.4 23=TSCA Sect 6
03=NTP Carcinogen 13=MN RTK 24=TSCA Sect 12(b)
04=CA Prop 65-Carcin 14=ACGIH TWA 25=TSCA Sect 8(a)
05=CA Prop 65-Repro Tox 15=ACGIH STEL 26=TSCA Sect 8{(d)
06=IARC Group 1 16=ACGIH Calc TLV 27=TSCA Sect 4(a)
07=1ARC Group 2A 17=08HA PEL 28=Canadian WHMIS
0B=IARC Group 2B 18=DOT Marine Pollutant 29=0SHA CEILING
09=8ARA 302/304 1%=Chevron TWA 30=Chevron STEL
10=PA RTK 20=EPA Carcinogen

The following components of this material are found on the regulatory
tists indicated.

KEROSINE
is found on lists: 02,10,11,

16. OTHER INFORMATION

NFPA RATINGS: Health 0; Flammability 2; Reactivity 0;

{Least~0, Slight-l, Moderate-2, High~3, Extreme-4). These values are
obtained using the guidelines or published evaluations prepared by the
National Fire Protection Association (NFPA) or the National Paint and
Coating Association (for HMIS ratings).

Revision Number: 19 Revision Date: 06/03/95 MSDS Number: 000525
NDA - No Data Available NA ~ Not Applicable
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REVISION STATEMENT:
This revision updates Section 1 (Chemical Product and Company ID).

***i*********t**************************'k***********t***********i‘t****

The above information is based on the data of which we are aware and is
believed to be correct as of the date hereof. Since this information may
be applied under conditions beyond our control and with which we may be
unfamiliar and since data made available subsequent to the date hereof may
suggest modification of the information, we do not assume any responsibil-
ity for the results of its use. This information is furnished upon
condition that the person receiving it shall make his own determination

of the suitability of the material for his particular purpose.

Revision Number: 19 Revigion Date: 06/03/95 MSDS Number: 000525
NDA - No Data Available NA - Not Applicable
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Material Safety Data Sheet

Chevrol

Page
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

CHEVRON REGULAR UNLEADED GASOLINE

PRODUCT NUMBER(S): CPS201105 CPS201110 CPS201116 CPs5201118
CP8201120 cpsz0lizl Cps201122 CPs201128
CPs201131 CP5201136 CPsS201141 Cps201l14a2
CPS8201148 CPS201183 CPS2011858 CPS201161
CPs201162 CPS201168 CpPs201181 CPS201185
CPs201186 CPS201188 Cps201216 CP8201217
CP5201218 CP8201236 CPsS201237 CPs5201238
CPS201266 CcpPs201267 CpPs201268 crs201277
CP5201278 Cps20127S CP35201286 CP8201287
CPS201289 CP5201256 CP5201297 CP5201298
CPS241765 CP5255668

SYNONYM: Calco Reqular Unleaded Gasoline

COMPANY IDENTIFICATION EMERGENCY TELEPHONE NUMBERS
HEALTH (24 hr): (800)231-0623 or
(510)231-0623 (International)
TRANSPORTATION (24 hr): CHEMTREC
(800)424-9300 or (703)527-3887
Emergency Information Centers
are located in U.S.A.

Int'l collect calls accepted

Chevron Products Company
575 Market St.
San Francisco, CA 94105-2856

PRODUCT INFORMATION: MSDS Requests and Product Information
{800) 6895-3958

SPECIAL NOTES: This MSDS applies to: Federal Reformulated Gasoline,
California Reformulated Gasoline, Wintertime Oxygenated Gasoline,
Low RVP Gasoline and Conventional Gasoline.

2. COMPOSITION/INFORMATION ON INGREDIENTS

100.0 % CHEVRON REGULAR UNLEADED GASOLINE

~SONTAINING —

Revision Number: 22 Revision Date: 04717798 MSDS Number: 0C2655
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COMPONENTS AMOUNT

GASOLINE {GENERIC)

100.00%

POTENTIALLY

INCLUDING

BENZENE
Chemical Name: BENZENE

CAS71432 < 4.90%

LIMIT/QTY

890 mg/m3
1480 mg/m3
2000 mg/m3

.5 ppm
.5 ppm
pm
5 ppm
10 LBS

o O
e

AGENCY/TYPE

ACGIH TWA
ACGIH STEL
OSHA PEL

ACGIH TWA

ACGIH STEL

OSHA PEL

OSHA CEILING
CERCLA 302.4 RQ

Refer to the OSHA Benzene Standard (29 CFR 1910.1028) and Table 2-2 for
detailed training, exposure monitoring, respiratory protection and
medical surveillance requirements before using this product.

ETHYL BENZENE
Chemical Name: BENZENE, ETHYL-

CAS100418 100 ppm ACGIH TWA
125 ppm ACGIH STEL
100 ppm OSHA PEL
1,000 LBS CERCLA 302.4 RQ
XYLENE
Chemical Name: BENZENE, DIMETHYL-
CAS1330207 100 ppm ACGIH TWA
150 ppm ACGIE STEL
100 ppm OSHA PEL
100 LBS CERCLA 302.4 RQ
TCOLUENE
Chemical Name: TOLUENE
CAS108883 50 ppm ACGIH TWA
200 ppm OSHA PEL
300 ppm OSHA CEILING
1,000 LBS CERCLA 302.4 RQ
N-BUTANE
Chemical Name: N-BUTANE
CAS106978 800 ppm ACGIH TWA
N-~HEPTANE
Chemical Name: N-HEPTANE
CAS142825 400 ppm ACGIH TWA
500 ppm ACGIE STEL
500 ppm OSHA PEL
Revision Number: 22 Revision Date: 04/17/98 MSDS Number: 002655
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N-HEXANE

Chemical Name: N-HEXANE

CAS110543 50 ppm
500 ppm
5,000 LBS

HEXANE ISOMERS (OTHER THAN N)

HEXANES
500 ppm
1000 ppnm

PENTANE (ALL ISOMERS)

PENTANES
600 ppm
750 ppm
1000 ppm

CYCLOHEXANE

Chemical Name: CYCLOHEXANE

CAS110827 300 ppm
300 ppm
1,000 LBS

METHYLCYCLOHEXANE

Chemical Name: CYCLOHEXANE, METHYL

CAS108872 40C ppm
500 ppm

TRIMETHYLBENZENE

Chemical Name: BENZENE, TRIMETHYL-

CA825551137 25 ppm

2,2,4-TRIMETHYLPENTANE

Chemical Name: 2,2,4-TRIMETHYLPENTANE

CAS540841 T 1,000 LBS

CAN CONTAIN

METHYL TERT BUTYL ETHER (MTBE)
Chemical Name: 2-METHOXY-2-METHYL PROPANE
CAS1634044 < 15.00% 40 ppm
50 ppm
1,000 LBS

ETHYL TERT BUTYL ETHER {(ETBE)
Chemical Name: 2-ETHOXY-2-METHYL PROPANE -
CAS637923 < 1B.00% NONE

TERT~AMYL METHYL ETHER (TAME)
Chemical Name: 2-METHOXY~-2-METHYL-BUTANE
CAS594058 < 17.00% 50 ppm

OR

PETHEANOL

ACGIH TWA
OSHA PEL
CBERCLA 302.4 RQ

ACGIH TWA
ACGIH STEL

ACGIH TWA
ACGIH STEL
OSHA PEL

ACGIH TWA
OSHA PEL
CERCLA 302.4 RQ

ACGIH TWA
OSHA PEL

ACGIE TWA

CERCLA 302.4&4 RQ

ACGIH TWA
Chevron STEL
CERCLA 302.¢4 RO

NA

Chevron STEL

Revision Number: 22 Revision Date: 04717798

MSDS Number: 002655
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Chemical Name: ETHYL ALCOHOL
CAS64175 < 10.00% 1000 ppm ACGIH TWA
1000 ppm OSHA PEL

COMPOSITION COMMENT:

Motor gascline is considered a mixture by EPA under the Toxic Substances
Control Act (TSCA). The refinery streams used to blend motor gasoline are
all on the TSCA Chemical Substances Inventory. The appropriate CAS number
for refinery blended motor gasoline is 862%0-~B1~5. The product
specifications of motor gasoline sold in your area will depend on
applicable Federal and State regulations. Ethyl Alcohol is only added in
limited specific distribution areas.

3. HAZARDS IDENTIFICATION

dkkkkkttiktttikthkrthrrttt EMERGENCY OVERVIEW *%tikitddatdtidttriiidtddkd
Colorless to yellow liquid

- EXTREMELY FLAMMABLE

- HARMFUL OR FATAL IF SWALLOWED - CAN ENTER LUNGS
AND CAUSE DAMAGE

~ VAPOR HARMFUL

- MAY CAUSE EYE AND SKIN ITRRITATION

-~ LONG-TERM EXPOSURE TO VAPOR HAS CAUSED CANCER IN
LABORATORY ANIMALS

- KEEP OUT OF REACH OF CHILDREN

kbt ttthkhkt kbbbt AAAAERAXEERXAEALERRRAEA L ARAAAARE AR AN AR A AR S A ARtk bk

POTENTIAL HEALTH EFFECTS
EYE:

Contact with the eyes causes irritation. Eye contact with the vapors,
fumes, or spray mist from this substance could also cause similar signs
and symptoms.

SKIN:

Contact with the skin causes irritation. Not expected to be harmful to
internal organs if absorbed through the skin. Preolonged or frequently
repeated contact may cause the skin to become cracked or dry from the
defatting action of this material,.

INGESTION:

Because of the low viscosity of this substance, it can directly enter the
lungs if it iz swallowed {this is called aspiration). This can occur
during the act of swallowing or when vomiting the substance. Once in the
iungs, the substance is very difficult to remove and can cause severe
injury to the iungs and death.

INHALATION:

May be harmful if inhaled. Breathing the vapors at concentrations ahove
the recommended exposure standard can cause central nervous system
effects. The vapor or fumes from this material may cause respiratory
irritation.

SIGNS. AND. SYMPIOME DL AXPOSURE.

Revision Number: 22 Revision Date: 04/17/98 MSDS Number: 002655
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Eye damage or irritation: may include pain, tearing, reddening, swelling,
and impaired vision. 8kin injury: may include pain, discoloration,
swelling, and blistering. Respiratory irritation: may include coughing
and difficulty breathing. Central nervous system effects may include
headache, dizziness, nausea, vomiting, weakness, loss of coordination,
biurred vision, drowsiness, confusion, or disorientation. At extreme
exposures, central nervous system eifects may include respiratory
depression, tremors or convulsions, loss of consciousness, coma or death.
CARCINOGENICITY: :

Risk depends on duration and level of exposure. See Section 11 for
additional information. Gasoline has heen classified as a Group 2B
carcinogen (possibly carcinogenic to humans) by the International Agency
for Research on Cancer {(IARC). Contains chemical(s) known to the State of
California to cause cancer. Contains benzene, which has heen classified
as a carcinogen by the National Toxicology Program (NTP), and a Group 1
carcinogen {carcinogenic to humans) by the International Agency for
Research on Cancer (IARC).

Whole gasoline exhaust was reviewed by the International Agency for
Research on Cancer (IARC) in their Monograph Volume 46 {(1985). Evidence
for causing cancer was considered inadequate in animals and inadeguate in
humans, IARC placed whole gasoline exhaust in Category 2B, considering it
possibly carcinogenic to humans.

4., FIRST AID MEASURES

EYE:

Flush eyes with water immediately while holding the eyelids open. Remove
contact lenses, if worn, after initial flushing, and continue flushing for
at least 15 minutes. Get medical attention if irritation persists.

SKIN:

Wash skin immediately with scap and water and remove contaminated clothing
and shoes. Get medical attention if irritation persists. Discard
contaminated clothing and shoes or thoroughly clean before reuse.
INGESTION:

If swallowed, give water or milk to drink and telephone for medical
advice, DO NOT make person vomit unless directed to do so by medical
personnel. If medical advice cannot be obtained, then take the person and
product container to the nearest medical emergency treatment center or
hospital.

INHALATION: :
Move the exposed person to fresh air. If not breathing, give artificial

respiration. If breathing is difficult, give oxygen. Get medical
attention if breathing difficulties continue.

NOTE TO PHYSICIANS:

ingestion of this product or subseguent vomiting can result in aspiration
of 1light hydrocarbon liquid which can cause pneumonitis.

5. FIRE FIGHTING MEASURES

Revision Number: 22 Revision Date: 04/17/98 MSDS Number: GO02655
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FIRE CLASSIFICATION:
OSHA Classification (29 CFR 1910.1200): Flammable liquid. See section 7

for appropriate handling and storage conditions.
FLAMMABLE PROPERTIES:
FLASH POINT: (TCC) < -45F (<-45C)
AUTOIGNITION: NDA
FLAMMABILITY LIMITS (% by volume in air): Lower: l.4 VUpper: 7.6
EXTINGUISHING MEDIA:

Dry Chemical, CO2, AFFF Foam or alecohol resistant

foam if »15% volume polar solvents {oxygenates).
NFPA RATINGS: Health 1; Flammability 3; Reactivity 0.
FIRE FIGHTING INSTRUCTIONS:
Use water spray to cool fire-exposed containers and to protect personnel.
For fires involving this material, do not enter any enclosed or confined
fire space without proper protective equipment, including self-contained
breathing apparatus.

COMBUSTION PRODUCTS:
Normal combustion forms carbon dioxide and water vapor; incomplete

combustion can produce carbon monoxide.

6. ACCIDENTAL RELEASE MEASURES

CHEMTREC EMERGENCY NUMBER (24 hr): {800)424-5300 or (703)527-3887
International Collect Calls Accepted

ACCIDENTAL RELEASE MEASURES:

Eliminate all sources of ignition in the vicinity of the spill or released

vapor.

Stop the source of the leak or release. Clean up releases 4s soon as
possible, observing precautions in Exposure Controls/Persondal Protection.
Contain liquid to prevent further contamination of soil, surface water or
groundwater. Clean up small spills using appropriate techniques such as
sorbent materials or pumping. Where feasible and appropriate, remove
contaminated soil. Follow prescribed procedures for reporting and
responding to larger releases. Place contaminated materials in disposable
containers and dispose of in a manner consistent with applicable
reguliations, Contact local environmental or health authorities for
approved disposal of this material..

This material is considered to be a water pollutant and releases of this
product should be prevented from contaminating soil and water and from
entering drainage and sewer systems. U.S.A. regulations require reporting
spills of this material that could reach any surface waters. The toll
free number for the U.S. Coast Guard National Response Center is {(800)
424-8802.

7. HANDLING AND STORAGE

This product presents an extreme fire hazard. Liguid very quickly
evaporates, even at low temperatures, and forms vapor {fumes) which can

catob fire sod burp with eynlosive vinlence lovicible vapor spraads
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easily and can be set on fire by many sources such as pilot lights,
welding equipment, and electrical motors and switches.

Key operations which have the potential of generating a flammable
atmosphere and/or static include tank and container filling, splash
filling, tank cleaning, sampling, gauging, switch loading, filtering,
mixing/agitation, and vacuum truck operations. To minimize the hazard of
static electricity during these operations, bonding and grounding may be
necessary but may not, by themselves, be sufficient. For more
information, refer to OSHA Standard 29 CFR 1910.106, "Flammable and
Combustible Liquids"™, National Fire Protection Association (NFPA) 77,
"Recommended Practice on Static Electricity", and/or the American
Petroleum Institute (API) Recommended Practice 2003, "Protection Against
Ignitions Arising Out of Static, Lighting, and Stray Currents®.

Improper £illing of portable gasoline containers creates danger of fire.
Only dispense gascline into approved and properly labeled gasoline
containers. Always place portable containers on the ground. Be sure pump
nozzle is in contact with the container while filling. Do not use a
nozzle's lock-open device. Do not fill portable containers that are
inside a vehicle or truck/trailer bed.

Never siphon gasoline by mouth., Use only as a motor fuel. Do not use for
cleaning, pressure appliance fuel, or any other such use. DO NOT USE OR
STORE near flame, sparks or hot surfaces. USE ONLY IN WELL VENTILATED
AREA. Keep container closed. READ AND OBSERVE ALL PRECAUTIONS ON PRODUCT

LABEL.

Do not use pressure to empty drum or drum may rupture with explosive
force., Empty containers retain product residue (solid, liquid, and/or
vapor) and can be dangerous. Do not pressurize, cut, weld, braze, solder,
drill, grind, or expose such containers to heat, flame, sparks, static
electricity, or other sources of ignition. They may explode and cause
injury or death., Empty drums should be completely drained, properly
bunged, and promptly returned te & drum reconditioner, or properly
disposed of.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROLS
Use process enclosures, local exhaust ventilation, or other engineering
controls to control airborne levels below the recommended exposure limits.

PERSONAL PROTECTIVE EQUIPMENT

EYE/FACE PROTECTION:

No special eye protection is normaliy required. Where splashing is
possible, wear safety glasses with side shields as a good safety practice.
SKIN PROTECTION:

No special protective cleothing is normalliy required. Where splashing is
possible, select protective clothing depending on operations conducted,
physical requirements and other substances. Suggested materials for
protective gloves include: <Nitrile> <Polyurethane> <Viton> <Chlorinated

Bolyaethulens (ar Chlorosulfnnated Dolyethylene or CDRY>

Revision Number: 22 Revision Date: 04/17/98 MSDS Number: 002655
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RESPIRATORY PROTECTION:
Determine if airborne concentrations are below the recommended exposure

limits. If not, select a NIOSH/MSHA approved respirator that provides
adequate protection from measured concentrations of this material. Use the
folloving element{s} for air-purifying respirators: Organic Vapor. Use a
positive pressure, air-supplying respirator if there is potential for
uncontrolled release, exposure levels are not known, or other
circumstances where air-purifying respirators may not provide adequate
protection.

9. PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL DESCRIPTION:
Colorliess to yellow liquid
pH: NDA
VAPOR PRESSURE: 5 - 15 PSI @ 100F (REID)
VAPOR DENSITY

{AIR=1): i-4
BOILING POINT: 25 - 225C
FREEZING POINT: NDA
MELTING POINT: NA
SOLUBILITY: Soluble in hydrocarbons; insoluble in water.

SPECIFIC GRAVITY: 0.7 - 0.8 @ 15.6/15.6C
EVAPORATION RATE: NDA
PERCENT VOLATILE

{VOL): 99+%

10. STABILITY AND REACTIVITY

HAZARDOUS DECOMPOSITION PRODUCTS:
None known o
CHEMICAL STABILITY:

Stable.

CONDITIONS TO AVOID:

See section 7.

INCOMPATIBILITY WITH OTHER MATERIALS:
May react with strong oxidizing agents, such as chlorates, nitrates,
peroxides, etc.

HAZARDOUS POLYMERIZATION:
Polymerization will not occur.

11, TOXICOLOGICAL INFORMATION

EYE EFFECTS:

The mean 24-hour Draize eye irritation score in rabbits is 0.

SKIN EFFECTS:

This material was not a skin sensitizer in the modified Buehler Guinea Pig
Sensitization Test. For a 4-hour exposure, the Primary Irritation Index
{PT1Y ip rabhite . A4 0
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ACUTE ORAL EFFECTS:

The oral LD50 in rats is > 5 ml/kg.

ACUTE INHALATION EFFECTS:

No preduct toxicology data available.

ADDITIONAL TOXICOLOGY INFORMATION:

When vapor exposures are low, or short duration and infreguent, such as
during refuelling and tanker loading/unloading, neither total hydrocarbon
nor components such as benzene are likely to result in any adverse health
effects, In situations such as accidents or spills where exposure to
gasoline vapor and liguid is potentially high, attention should be paid to
potential toxic effects of specific components in addition to those of
total hydrocarbons, Information about specific components in gasoline are
found in Section 1 and Section 15 of this MSDS., More detailed information
on the health hazard of specific gasoline components can be obtain from
the Chevron Emergency Information Center {see Section 1 for telephone
numbers).

A study was done in which ten volunteers were exposed for 30 minutes to
about 200, 500 or 1000 ppm concentrations of the vapor of three different
unleaded gasolines. Irritation of the eyes was the only significant effect
observed, based on both subjective and objective assessments.

An inhalation study with rats exposed tc 0, 400 and 1600 ppm of wholly
vaporized unleaded gasoline, 6 hours per day on day & through 16 of
gestation, showed no teratogenic effects nor indication of toxicity to
either the mother or the fetus (sex ratio, embryotoxicity, fetal growth
and development). -

An inhalation study with pregnant rats exposed to 0, 1000, 3000, and 9000
ppm of unleaded gasoline vapor, & hours per day on days 6 through 20 of
gestation, showed no teratogenic effects nor indications of toxicity to
either the mother or the fetus. :

In an inhalation study, groups of 6 Fischer rats {3 male, 3 female) were
exposed to 2056 ppm of wholly vaporized unleaded gasoline for & hours per
day, 5 day per week for up to 18 months,. Histopathology of the peripheral
nervous system and spinal cord revealed no distal axonal neuropathy of the
type assoclated with exposure to n-hexane even though gasoline contained
1.9% n-hexane. The authors concluded that gasoline treatment may have
amplified the incidence and prominence of some naturally occurring age
related changes in the nervous system.

Wholly vaporized unleaded gascline was used in & 3 month inhalation study.
Groups of 40 rats (20 males, 20 female) and 8 squirrel monkeys (2 male, 4
female) were exposed § hours per day and 5 days per week for 13 weeks to
384 or 1552 ppm gasoline. One group of each species served as unexposed
controls. The initial conclusion of this study was that inhalation of
gasoline at airborne concentrations of up to 1522 ppm caused no toxicity
in rats or monkeys. However, further histopathological examination of male
rat kidneys on the highest dose group revealed an increased incidence and
severity of regenerative epithelium and dilated tubules containing
proteinaceous deposits.

Rabbits were exposed to unleaded gasoline 24 hour per day, 5 days per week
S o P 7 SR %10 =S T O N - U S 0 - B 1 5 T~ 1=3 TS -1 Vo B IR =T T TG o s TIE=1 4 B  WRL LY L= =S
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occlusive dressing. Applied in such a way, this motor gasoline was
corrosive to the rabbit skin and animals in all dose groups had decreased

bodyweights. The slight and/or isolated systemic effects noted in the
study were judged to be not significant.

Unleaded gasoline was assayed for mutagenic and cytogenetic activity.
Gasoline was not mutagenic, elther with or without activation, in Ames
asszy (Salmonella typhimurium), Saccharamyces cerevisesae, or mouse
lympnoma assays. In addition, point mutations were not induced in human
lymphocytes exposed to gasoline in vivo. The gasoline was not mutagenic
when tested in the mouse dominant lethal assay. Administration of
gasoline to rats did not cause chromosomal aberrations in their bone

marrow cells.

in a lifetime skin painting study, 50 male Swiss mice were treated with
0.05 ml of unleaded gasoline three times per week. Positive contrel
groups were treated with penzo{a)pyrene in acetone; an untreated negative
control group was also included. The repeated exposure to gasoline caused
severe skin irritation, ulceration, hyperkeratosis and abscesses. There
vas no statistically significant increase in the incidence of skin tumors.
Histopathology at the end of the study showed that unleaded gasoline did
not increase the incidence of tumors in other organs.

Lifetime inhalation of wholly vaporized unleaded gasoline at 2056 ppm has
caused increased liver tumors in female mice. The mechanism of this
response is still being investigated but is thought to be an epigenetic
process unique to the female mouse. This exposure also caused kidney
damage and eventually kidney cancer in male rats. No other animal model
studied has shown these adverse kidney effects and there is no
physiclogical reason to believe that they would occur in man. EPA has
conciuded that the mechanism by which wholly vaporzied unlieaded gasoline
causes kidney damage is unique to the male rat. The regponse in that
species (kidney damage and cancer) should not be used in human risk
assessment.

In their-1988 review of carcinogenic risk from gasoline, The Internatioal
Agency for Research on Cancer {IARC) noted that, because published
epidemiology studies did not include any exposure data, only occupations
where gasoline exposure may have occurred were reviewed. These included
gasocline service station attendants and automobile mechanics. IARC also
noted that there was no opportunity to separate effects of combustion
products from those of gasoline itself. Although IARC allocated gasoline
a final overall classification of Group 2B, i.e. possibly carcinogenic to
humans, this was based on limited evidence in experimental animals plus
supporting evidence inciuding the presence in gasoline of benzene and 1,
3-butadiene. The actual evidence for cacinogenicity in humans was
considered inadequate.

To explore the health effects of workers potentially exposed to gasoline
vapors in the marketing and distribution sectors of the petroleum
industry, the American Petroleum Institute sponsored a cohort mortality, a
nested case-control, and an exposure assessment study. Histories of
exposure to gasoline were reconstructed for a cohort of more than 18,000
employees from four companies for the time period between 1946 and 1985.

Rabiuerewindlyzed.haset..on lengtboof emplaymest ..tengihecfeciposies. Jab
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category, age at first exposure and estimated cumulative and peak
exposures. Cumulative exposure was defined as the sum of products of TWA
exposure and duration of exposure of each job in an employee's work
history. Amoung cohort members, cumulative exposure ranged from 2 to
8,000 ppm-years. In general, long-term drivers at small terminals had the
highest exposures, and short-term workers with "other terminal jobs” had
the lowest. A peak exposure was defined as an episode in excess of 500
ppm lasting 15 to 90 minutes.

The results of the cohort study indicated that there was no increased
mortality from either kidney cancer or leukemia among marketing and marine
distribution employees who were exposed to gasoline in the petroleum
industry, when compared to the general population. More importantly,
based on internal comparisons, there was no association between mortality
from kidney cancer or leukemia and various indices of gascline exposure.

For acute myeloid leukemia {AML), a non-significant mortality increase was
found in land-based terminal employees, but no trend was detected when the
data were analyzed by various gasoline exposure indices. This
non-significant excess was limited to land-based terminal employees hired
prior to 1948. On the other hand, a deficit of mortality from AML was
chserved among marine employees.

In addition to the cohort study, a subseguent nested case-control study
was also conducted. Four diseases were selected for analysis in the
case-control study: Leukemia (all cell types), AML, kidney cancer and
multiple myeloma. For each case, five individually matched controls wvere
randomly selected from the cohort. In the original cohort study, broad
generic job categories were used as part of exposure assessment. In the
case~-control study, a finer and more homogeneous job classification was
developed. 1In addition to job category, several quantitative gasoline
exposure indices were used in the case-control analysis: length of
exposure, cumulative exposure {ppm~years in terms of total hydrocarbons)
and frequency of peak exposure. Time peried of first exposure to gasoline
(1948 or before and 1949 or after) was also included as an exposure index.
Results of the nested case-control study confirmed the findings of the
original cohort study. That is, exposure to gasoline at the levels
experienced by this cohort of distribution workers is not a significant
risk factor for leukemia {(all cell types), acute myeloid leukemia, kidney
cancer or multiple myeloma.

12. ECOLOGICAL INFORMATION

ECOTORICITY:
Gasoline studies have been conducted in the laboratory under a variety of

rest conditions with a range of fish and invertebrate species. An even
more extensive database is available on the aquatic toxicity of individual
aromatic constituents. The majority of published studies do not identify
the type of gasoline evaluated, or even provide distinguishing
characteristics such as aromatic content or presence of lead alkyls. As a
result, comparison of results among studies using open and closed vessels,

Gifferent ages and speciss of.iest animals.acd differestogasallire.typss
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is difficult.

The bulk of the available literature on gasoline relates to the
environmental impact of monoaromatic {BTEX) and diaromatic (naphthalene,
methylnaphthalenes) constituents. In general, non-oxygenated gasoline
exhibits some short-term toxicity to freshwater and marine organisms,
especially under closed vessel or flow-through exposure conditions in the
laboratory. The components which are the most prominent in the water
soluble fraction and cause aquatic toxicity, are also highly volatile and
can be readily biodegraded by microorganisms.

The 96-hour LC50 in rainbow trout {(Oncorhynchus mykiss) is 2.7 mg/1
(BTEX). The 48-hour LCB0 in daphnia (Daphnia magna) is 3.0 mg/l {(BTEX).
The 96-hour LCS0 in sheepshead minnow (Cyprinodon variegatus) is 8.3 mg/l
(BTEX). The 96-hour LC50 in mysid shrimp (Mysidopsis bahia) is 1.8 mg/l
(BTEX).

ENVIRONMENTAL FATE:

Following spillage, the more volatile components of gasocline will be
rapidly lest, with concurrent dissolution of these and other constituents
into the water. Factors such as local environmental conditions
(temperature, wind, mixing or wave action, soil type, etc),
photo-oxidation, biodegradation and adsorption onto suspended sediments,
can contribute to the weathering of spilled gasoline. The aqueous
solubility of non-oxygenated unleaded gasoline, based on analysis of
benzene, toluene, ethylbenzene+xylenes and naphthalene, is reported to be
112 mg/l. Solubility data on individual gasoline constituents also

available.

13. DISPOSAL CONSIDERATIONS

Use material for its intended purpose or recycle if possible.

This material, if it must be discarded, may meet the criteria of a
hazardous waste as defined by USEPA under RCRA {40CFR261) or other State
and local regulations. Measurement of certain physical properties and
analysis for regulated components may be necessary to make a correct
determination. If this material is classified as a hazardous waste,
federal law requires disposal at a licensed hazardous waste disposal
facility.

14. TRANSPORT INFORMATION

The description shown may not apply to ail shipping situations.
Consult 49CFR, or appropriate Dangerous Goods Regulations, fer
additional description requirements {e.g., technical name} and
mode-specific or quantity-specific shipping reguirements.

DOT SEIPPING NAME: GASOLINE

DOT HAZARD CLASS: 3 (FLAMMABLE LIQUID)
DOT IDENTIFICATION NUMBER: UN1203

Lor BACK NG CROUD. LL
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15. REGULATORY INFORMATION

4

SARA 311 CATEGORIES: 1. Immediate (Acute) Health Effects: YES
2. Delayed {Chronic) Health Effects: YES
3. Fire Hazard: YES
4. Sudden Release of Pressure Hazard: NO
5. Reactivity Hazard: NO
REGULATORY LISTS SEARCHED:
01l=SaRA 313 11=NJ RTK 22=TSCA Sect 5(a)(2}
02=MASS RTK 12=CERCLA 302.4 23=TSCA Sect 6
03=NTPF Carcinogen 13=MN RTK 24=TSCA Sect 12(b)
D4=CA Prop 65~Carcin 14=ACGIH TWA 25=TSCA Sect 8(a)
05=CA Prop 65-Repro Tox 15=ACGIH STEL 26=TSCA Sect B(d)
06=IARC Group 1 16=ACGIH Calc TLV 27=TSCA Sect 4{a)
07=IARC Group 2A 17=0SHA PEL 28=Canadian WHMIS
08=1IARC Group 2B 18=DOT Marine Pollutant 29=08SHA CEILING
09=SARA 302/304 19=Chevron TWA 30=Chevron STEL

10=PA RTK

20=EPA Carcinogen

The following components of this material are found on the regulatory

lists indicated.

BENZENE, ETHYL-

is found on lists:
N-BUTANE

is found on lists:
CYCLOHEXANE, METHYL

is found on lists:
TOLUENE

is found on lists:
N-HEXANE

is found on lists:
CYCLOHEXANE

is found on lists:
BENZENE, DIMETHYL-

is found on lists:
N~-HEPTANE

is found on lists:

01,02,10,11,12,13,14,15,17,26,28,
02,10,11,13,14,28,
02,10,11,13,14,17,26,28,
g1,02,0%,10,11,12,13,14,17,28,28,
01,02,10,11,12,13,14,17,27,28,
01,02,10,11,12,13,14,17,26,28,
Ol,02,10,11,15,13,14,15,17,

02,10,11,13,14,15,17,26,28,

2-METHOXY~2-METHYL PROPANE

is found on lists:
BENZENE, TRIMETHYL-
is found on lists:

2,2,4-TRIMETHYLPENTANE

is found on lists:

01,02,10,11,12,14,24,26,27,30,
02,10,11,13,14,26,28,

02,10,11,12,26,

2-ETHOXY-2~METHYL PROPANE

is found on lists:
ETHYL ALCOHOL

is found on lists:
BENZENE

ie foupd nn.lisise

25,26,

02,10,11,13,14,17,28,

Nt 12 01 .04 .06 10 .11 .32 13 34 38 12 20 28 .28
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2-METHOXY~2~-METHYL-BUTANE

is found on lists: 24,25,26,27,30,
GASOLINE (GENERIC)

is found on lists: 04,08,14,15,17,
PENTANES

is found on lists: 14,15,17,
HEXANES

is found on lists: 14,15,

WHMIS CLASSIFICATION
Ciass B, Division 2: Flammable Liquids

Class D, Division 2, Subdivision A: Very Toxic Material
—Carcinogenicity

Class D, Division 2, Subdivision B: Toxic Material
-skin or Eye Irritation

16. OTHER INFORMATION

NFPA RATINGS: Health 1; Flammability 3; Reactivity 07

HMIS RATINGS: Health 1; Flammability 3; Reactivity 0;

{(0-Least, 1-Slight, 2-Moderate, 3-High, 4-Extreme, PPE:~ Personal
Protection Equipment Index recommendation, *- Chronic Effect
Indicator). These values are obtained using the guidelines or
published evaluations prepared by the National Fire Protection
Association (NFPA) or the National Paint and Coating Association
(for HMIS ratings).

REVISION STATEMENT:
Major changes have been made throughout this Material Safety Data
sheet. Please read the entire document.

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT:

TLY ~— Threshold Limit Value TWA - Time Weighted Average

STEL - Short-term Exposure Limit TPQ - Threshold Planning Quantity

RQ - Reportable Quantity PEL -~ Permissible Exposure Limit

C - Ceiling Limit CAS - Chemical Abstract Service Number
Al-5 - Appendix A Categories {) - Change Has Been Proposed

NDA - No Data Available NA -~ Not Applicable

Prepared according to the OSHA Hazard Communication Standard
(29 CFR 1910.1200) and the ANSI MSDS Standard (2400.1) by the Toxicology
and Health Risk Assessment Unit, CRTC, P.O. Box 1627, Richmond, CA 94804

ARXEERERA AKX RRARRRRERR AR AT R R EI AR ALK ARRAARREERRRRXAR AR AR RRKARARR AR RLR

The above information is based on the data of which we are aware and is
believed to be correct as of the date hereof. 5Since this information may
be applied under conditions beyond our control and with which we may be
unfamiliar and since data made available subsequent to the date hereof may
suggest modification of the information, we do not assume any responsibil-
ity for the results of its use. This information is furnished upon

coadilian that. . lha RALS.OL gaga;uiag_‘.ﬁ shall maka hic nun.datarmioation
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of the suitability of the material for his particular purpose.

t*t***************************t***********tt***********t**************

THIS IS5 THE LAST PAGE OF THIS MSDS
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Cheavran

Material Safety Data Sheet

Page 1l of 8

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

CHEVRON Supreme Motor 0il

PRODUCT NUMBER(S}: CPS220002 CP5220011 CPS220013 CPs220019
CP5220055 CPsS220060
SYNONYM: CHEVRON Supreme Motor 0il SAE 10W-30
CHEVRON Supreme Motor 0jl SAE 10W-40
CHEVRON Supreme Motor 01l SAE 20W-50
CHEVRON Supreme Motor ©Oil SAE 30
CHEVRON Supreme Motor Cil SAE 40
CHEVRON Supreme Motor 0il SAE 5W-30

COMPANY IDENTIFICATION EMERGENCY TELEPHONE NUMBERS
Chevron Products Company HEALTH (24 hr): (800)231-0623 or
Global Lubricants {510)231-0623 (International)
555 Market St. TRANSPORTATION (24 hr): CHEMTREC
Reom 803 (B00)424-9300 or (703)527-3887
San Francisco, CA 94105-2870 Int'l collect calls accepted

PRODUCT INFORMATION: MSDS Requests: (800) 228-3500
Environmental, Safety, & Health Info: (415) 894-0703
Product Information: {800) 5B2-3B38

SPECIAL NOTES: This MSDS is for the entire line of CHEVRON Supreme

Motor 0il.

2. COMPOSITION/INFORMATION ON INGREDIENTS

100.0 % CHEVRON Supreme Motor 0il
CONTAINING
COMPONENTS AMOUNT LIMIT/QTY AGENCY/TYPE

LUBRICATING BASE CIL
SEVERELY REFINED PETROLEUM DISTILLATE
> 785.00% 5 mg/m3 (mist) ACGIH TWA
10 mg/md {(mist} ACGIH STEL

Revision Number: 0 Revision Date: 06/07/97 MSDS Number: 006717
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5 mg/m3 (mist) OSHA PEL

The BASE OlL may be a mixture of any of the following: CAS £54741884,
CAS 64741895, CAS 64741364, CAS 64741975, CAS 64742014, CAS 64742525,
CAS 64742536, CAS 64742547, CAS 64742627, CAS 64742650, or CAS 72623837,

MAY CONTAIN

SYNTHETIC HYDROCARBON BASE OIL
Chemical Name: 1-DECENE, TRIMER, HYDROGENATED

CASE8649127 NONE NA

SYNTHETIC HYDROCARBON BASE OIL
Chemical Name: 1-DECENE, HOMOPOLYMER, HYDROGENATED
CAS68037014 NONE NA

ADDITIVES INCLUDING THE FOLLOWING
< 25.00%

2ZINC ALKYL DITHIOPHOSPHATE
Chemical Name: PHOSPHORODITHIOIC ACID,0,0-DI-C1l-14-ALKYL ESTERS, ZINC SALT

CAS68649423 < 1.75% NONE NA

COMPOSITION COMMENT:
All the components of this material are on the Toxic Substances Control

Act Chemical Substances Inventory.

This product fits the ACGIH definition for mineral oil mist. The ACGIH
TLV is 5 mg/m3, the OSHA PEL is 5 mg/m3.

3. HAZARDS IDENTIFICATION

POTENTIAL HEALTH EFFECTS

EYE:

Not expected to cause prolonged or significant eye irritation.

S5KIN: :

Contact with the skin is not expected to cause prolonged or significant
irritation. Not expected to be harmful to internal organs if absorbed
through the skin.

INGESTION:

Not expected to be harmful if swallowed.

INHALATICN: :

Contains & petroleum—-based mineral oil that may cause respiratory
irritation or other pulmonary effects following prolonged or repeated
inhalation of airborne levels above the recommended exposure limit.

4. FIRST AID MEASURES

EYE:

Revision Number: ¢ Revision Date: 06/07/97 MSDS Number: 006717
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No specific first aid measures are required because this material is not
expected to cause eye irritation. As a precaution remove contact lenses,
if worn, and flush eyes with water.

SKIN:

No specific first aid measures are required because this material is not
expected to be harmful if it contacts the skin. As a precaution, remove
clothing and shoes if contaminated. Use a waterless hand cleaner, mineral
0il, or petroleum jelly to remove the material. Then wash skin with soap
and water. Wash or clean contaminated clothing and shoes before reuse.
INGESTION:

No specific first aid measures are required because this material is not
expected to be harmful if swallowed. Do not induce vomiting. As a
precaution, give the person a glass of water or milk to drink and get
medical advice. Never give anything by mouth to an unconscious person.
INHALATION:

If exposed to excessive levels of material in the air, move the exposed
person to fresh air., Get medical attention if coughing or respiratory
discomfort occurs.

5. FIRE FIGHTING MEASURES

FIRE CLASSIFICATION:
Classification (29 CFR 1910.1200): Not flammable or combustible.
FLAMMABLE PROPERTIES:
FLASH POINT: (COC) 3B8-428F (19B8-220C) Min,
AUTQOIGNITION: NDA
FLAMMABILITY LIMITS (% by volume in air): Lower: NA Upper: NA
EXTINGUISHING MEDIA:
C02, Dry Chemical, Foam, Water Fog
NFPA RATINGS: Health 1; Flammability 1; Reactivity 0.
FIRE FIGHTING INSTRUCTIONS:
This material will burn although it is not easily ignited.
COMBUSTION PRODUCTS:
Normal combustion forms carbon dioxide, water vapor and may produce oxides
of sulfur, nitrogen and phosphorus. Incomplete combustion can produce
carbon monoxide,

6. ACCIDENTAL RELEASE MEASURES

CHEMTREC EMERGENCY NUMBER (24 hr): {(B00)424-9300 or ({(703)527--3887
International Collect Calls Accepted

ACCIDENTAL RELEASE MEASURES:

Stop the source of the leak or release. Clean up releases as Soon as

possible, Contain liquid to prevent further contamination of soil,

surface water or groundwater. Clean up small spills using appropriate

techniques such as sorbent materials or pumping. Where feasible and

appropriate, remove contaminated soil. Follow prescribed procedures for

reporting and responding to larger releases.

Revision Number: 0 Revision Date: 06/07/97 MSDS Number: 006717
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7. HANDLING AND STORAGE

Do not use pressure to empty drum or drum may rupture with explosive
force. Empty containers retain product residue (solid, liquid, and/or
vapor) and can be dangerous. Do not pressurize, cut, weld, braze, solder,
drill, grind, or expose such containers to heat, flame, sparks, static
electricity, or other sources of ignition., They may explode and cause
injury or death. Empty drums should be completely drained, properiy
bunged, and promptly returned to a drum reconditioner, or properly
disposed of. Avoid contaminating soil or releasing this material into
sewage and drainage systems and bodies of water.

‘8. EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROLS
Use in a well-ventilated area. If user operations generate an oil mist,

use process enclosures, local exhaust ventilation, or other engineering
controls to control airborne levels below the recommended exposure limits.

PERSONAL PROTECTIVE EQUIPMENT

EYE/FACE PROTECTION:

No special eye protection is normally required. Where splashing is
possible, wear safety glasses with side shields as a good safety practice.
SKIN PROTECTION:

No special protective clothing is normally required. Where splashing is
possible, select protective clothing depending on operations conducted,
physical requirements and other substances. Suggested materials for
protective gloves include: <Viton> <Nitrile> <Silver Shield> <4H>
RESPIRATORY PROTECTION:

No special respiratory protecfion is normally required., If user
operations generate an oil mist, determine if airborne concentrations are
below the recommended exposure limits., If not, select a NIOSH/MSHA
approved respirator that provides adegquate protection from concentrations
of this material. Use the following elements for air-purifying
respirators: particulate.

9. PHYSICAL AND CEEMICAL PROPERTIES

PHEYSICAL DESCRIPTION:
Amber liquid.

pH: NDA

VAPOR PRESSURE: NA

VAPOR DENSITY

(AIR=1): NA
BOILING POINT: NDA
FREEZING POINT: NDA
MELTING POINT: NA
SoIIRIIITY. Soluble dn hudroearhan colyupntes inspiabhle in water
Revision Number: 0 Revision Date: 06/07/97 MSDS Number: 006717
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SPECIFIC GRAVITY: 0.87 - 0.8% @ 15.6/15.6C
VOLATILE ORGANIC

COMPOUNDS (voC): <1 wt.%, 8.69 g/1 {approx.)
EVAPORATION RATE: NA

VISCOSITY: 10.0 -~ 1B8.4 cSt €& 100C (Min.}
PERCENT VOLATILE
{VoL}: NA

10. STABILITY AND REACTIVITY

HAZARDOUS DECOMPOSITION PRODUCTS:

No data available.

CHEMICAL STABILITY:

Stable.

CONDITIONS TO AVOID:

No data available.

INCOMPATIBILITY WITH OTHER MATERIALS:
May react with strong oxidizing agents, such as chlorates, nitrates,
peroxides, etc.

HAZARDOUS POLYMERIZATION:
Polymerization will not occur.

1l. TOXICOLOGICAL INFORMATION

EYE EFFECTS:
The eye irritation hazard is based on data for a similar material.

SKIN EFFECTS:

The skin irritation hazard is based on data for z similar material.
ACUTE ORAL EFFECTS:

The acute oral toxicity is based on data for a similar material.

ACUTE INHALATION EFFECTS:

The acute respiratory toxicity is based on data for a similar material.
ADDITIONAL TOXICOLOGY INFORMATION:

This product contains petroleum base oils which may be refined by various
processes including severe solvent extraction, severe hydrocracking, or
severe hydrotreating. None of the oils requires a cancer warning under
the OSHA Hazard Communication Standard (29 CFR 1910.1200), These oils
have not been listed in the National Toxicology Program (NTP) Annual
Report nor have they been classified by the International Agency for
Research on Cancer (IARC) as; carcinogenic to humans {Group 1), probably
carcinogenic to humans (Group 2A), or possibly carcinogenic to humans
{Group 2B).

This product contains synthetic base oils not refined from petroleum base
stocks. The potential of base oil prepared by this process to cause
cancer has not been specifically addressed by the OSHA Hazard
Communication Standard (29 CFR 1910.1200), the International Agency for
Research on Cancer (IARC), nor the National Toxicology Program (NTP)
Annual Report. However, the process conditions, chemical analysis, and
the results of mutagenicity tests all support our opinion that these oils

showld nofecanse kil cancen

Revision Number: O Revision Date: 06/07/97 MSDS Number: 006717
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CHEVRON Supreme Motor 0Oil Page 6 of 8

This product contains zinc alkyl dithiophosphates (ZDDPs). Several ZDDPs
have been reported to have weakl mutagenic activity in cultured mammalian
cells but only at concentrations that were toxic to the test cells. We do
not believe that there is any mutagenic risk to workers exposed to ZDDPs.

During use in engines, sontamination of oil with low levels of
cancer-causing combustion products occurs. Used motor 0ils have been
shown to cause skin cancer in mice following repeated application and
continuous exposure. Brief or intermittent skin contact with used motor
oil is not expected to have serious effects in humans if the oil is
thoroughly removed by washing with scap and water. See Chevron Material
Safety Data Sheet No. 1793 for additional information on used motor oil.

12. ECOLOGICAL INFORMATION

ECOTOXICITY:
This material is not expected to be harmful to aguatic organisms.

ENVIRONMENTAL FATE:
This material is not expected to be readily biodegradable.

13. DISPOSAL CONSIDERATIONS

0il collection services and collection centers are available for used
motor oil recycling or disposal. Some service stations, automotive
service centers, and retailers provide motor oil collection facilities.

Place contaminated materials in containers and dispose of in a manner
consistent with applicable regulations. Contact your saies representative
or local environmental or health authorities for approved disposal or
recycling methods.

14. TRANSPORT INFORMATION

The description shown may not apply to all shipping situations.
Consult 49CFR, or appropriate Dangerous Goods Regulations, for
additional description requirements (e.g., technical name) and
mode-specific or quantity-specific shipping reguirements.

DOT SHIPPING NAME: NOT DESIGNATED AS A HAZARDOUS MATERIAL BY THE
FEDERAL DOT

DOT HAZARD CLASS: NOT APPLICABLE

DOT IDENTIFICATION NUMBER: NOT APPLICABLE

DOT PACKING GROUP: NOT APPLICABLE

Revision Number: 0 Revision Date: 06/07/97 MSDS Number: 006717
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CHEVRON Supreme Hotor 0Qil -— Page 7 of 8

15. REGULATORY INFORMATION

SARA 311 CATEGORIES: 1. Immediate (Acute) Health Effects: NO
2. Delayed (Chronic) Health Effects: NO
3., Pire Hazard: NO
4. Sudden Release of Pressure Hazard: NO
5. Reactivity Hazard: NO
REGULATCRY LISTS SEARCHED:
01=SARA 313 11=NJ RTK 22=TSCA Sect 5{a)(2)
02=MASS RTK 12=CERCLA 302.4 23=TSCA Sect 6
03=NTP Carcinogen 13=MN RTK 24=TSCA Sect 12(b)
04=CA Prop 65-Carcin 14=ACGIH TWA 25=TSCA Sect 8(a)
05=CA Prop 65~Repro Tox 15=ACGIH STEL 26=TSCA Sect 8(4)
06=1ARC Group 1 16=ACGIH Calc TLV 27=TSCA Sect 4(a)
07=IARC Group 2ZA 17=0SHA PEL 28=Canadian WHMIS
0B=IARC Group 2B 18=DOT Marine Pollutant 29=0SHA CEILING
09=SARA 302/304 19=Chevron TWA 30=Chevron STEL
10=PA RTK 20=EPA Carcinogen

The following components of this material are found on the regulatory
lists indicated.

PHOSPHORODITHIOIC ACID,0,0~DI-C1l-14-ALKYI, ESTERS, ZINC SALTS
is found on lists: 01,11,

SEVERELY REFINED PETROLEUM DISTILLATE
is found on lists: 14,15,17,

EEC RISK AND SAFETY STATEMENTS:

May cause long-term adverse effects in the aguatic environment.
NEW JERSEY RTK CLASSIFICATION:

Under the New Jersey Right~to-Know Act L., 1%B3 Chapter 315 N.J.S.A.
34:5A~]1 et. seqg., the product is to be identified as folilows:
PETROLEUM OIL

WHMIS CLASSIFICATION:
This product is not considered a controlled product according to the

criteria of the Canadian Controlled Products Regulations.

16. OTHER INFORMATION

NFPA RATINGS: Health 1; Flammability 1; Reactivity 0;

HMIS RATINGS: Health 1; Flammability 1; Reactivity 0;

{0~Least, 1-Siight, 2-Moderate, 3~High, 4-Extreme, PPE:- Personal
Protection BEquipment Index recommendation, *—~ Chronic Effect
Indicator). These values are obtained using the guidelines or
published evaluations prepared by the National Fire Protection
Association (NFPA) or the National Paint and Coating Association
(for HMIS ratings).

Revision Number: G Revision Date: 06/07/97 MSDS Number: 006717
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REVISION STATEMENT:
This is a new Material Safety Data Sheet.

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT:

TLV - Threshold Limit Value TWA ~- Time Weighted Average

STEL - Short-term Exposure Limit TPQ -~ Threshold Planning Quantity

RO - Reportable Quantity PEL - Permissible Exposure Limit

C - Ceiling Limit CAS - Chemical Abstract Service Number
Al-5 ~ Appendix A Categories {} =~ Change Has BSeen Proposed

NDA - No Data Available NA - Not Applicable

Prepared according to the OSHA Hazard Communication Standard
{29 CFR 1910.1200) and the ANSI MSDS Standard (2400.1) by the Toxicology
and Health Risk Assessment Unit, CRTC, P.O. Box 4054, Richmond, CA 54804

AEXAEEREAREAERREARKERARRERRARERRA AR AR RRRARAERRRRARAEKARRRRRRAAARR KRR AR RRAER R

The ahove information is based on the data of which we are avare and is
believed to be correct as of the date herecf. Since this information may
be applied under conditions beyond our control and with which we may be
unfamiliar and since data made available subsequent to the date hereof may
suggest modification of the information, we do not assume any responsibil-
ity for the results of its use. This informationm is furanished upon
condition that the person receiving it shall make his own determination

of the syitability of the material for his particular purpose.

ARXREEEAEEEREERAEREEREERRAEAXEEEAXEXREAREEEREEEARERERERAEAXAAEA A E A AR AL XA AR AL R

THIS IS THE LAST PAGE OF THIS MSDS
KA AT AR R R AR AR AR AR R A AR AR AR KRR KRR AR AR R AR AR AR AR AR AR RARTARRNALL,

Revision Number: 0 Revision Date: 06/07/97 MSDS Number: 006717
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Ferreligas

One Liberty Plaza » Liberty, MO 64068

MATERIAL SAFETY DATA SHEET
PROPANE

Section |

Supplier's Name:
Ferrellgas

Address:
One Liberty Plaza
Liberty, Missouri 64068

24 Hour Emergency Telephone Number:
CHEMTREC 800 424-9300

Telephone Number for information:
(816) 782-1600

Date Prepared: :
6/01/93, replaces MSDS dated 10/01/89

Section Il — Hazardous Ingredients/identity information

Hazardous Component:
Propane {(74-98-6)

Exposure Limit:

NFPA Hazard Rating

ACGIH — Classed as a simple asphyxiant Fire Hazard
3

OSHA PEL — 1,000 ppm, 1,800 mg/m?-8Hr TWA Health Reactivity
lentity Information: Hazard

Chemical Name or Synonym: Liquefied Petroleum Gas

Chemical Family: Atkane Hydrocarbon

Chemical Formula: C* R®

Proper Shipping Name: Liquefied Petroleum Gas

Hazardous Classification: "Flammable Gas” 4 — Severe 1 — Slight

DOT Identification: UN 1075 3 — Serious 0 — Minimal

Label{s) Required: Flammable Gas, Class 21 2 — Moderate

Section lll — Physical/Chemical Characteristics

Boiling Point: —44°F

Specific Gravity (H.0 = 1): 0.51

Vapor Pressure: 208 psig (max) @ 100°F Melting Point: N/A

Vapor Density (Air = 1): 1.52
Solubility in Water: Slightly

Liquid to Vapor Expansion Ratio: 1:270

Volatiles, % by Volume: 100

Evaporation Rate (Butyl Acetate = 1} diffuses readily, <1

Appearance and Odor: Clear, unpleasant ocor similar to
- garlic (odorized by - Ethyl Mercaptan)

Motecular Weight: 44.096

Section IV — Fire and Explosion Hazard Data

Flash Point: —156°F

Auto Ignition Temperature: 340°F LEL: 215% UEL: 9.60%

=xtinguishing Media: Dry Chemical Class A-B-C, COz, Water Spray or Halon

special Fire Fighting Procedures: Stop flow of gas. Use water to keep fire-exposed containers cool. Use water
spray to disperse unignited gas or vapor. Use seli-contained breathing apparatus in confined spaces. Evacuate
area until gas dissipates completely.

Unusual Fire and Explosion Hazards: Flammable liquid and gas under pressure. May form explosive mixtures with
air. Containers exposed to fire or excessive heat may rupture explosively.

#03-OPR40S0IRG!IS]



Section V — Reactivity Data

Stability: Stable

Conditions o Avoid: Heat sparks, flame and build-up of static electricity. Prevent vapor accumuiation
Incompatibility (Materials to Avoid): Strong Oxidizers

Hazardous Decomposition or Byproducts: Carbon Monoxide

Hazardous Poiymerization: Wili Not Occur

Section VI — Heaith Hazard Data

Route(s)-of Entry: Skin - Frostbite (Primary) Lungs - Inhalation (Primary) Ingestion - N/A

Health Hazards (Acute and Chronic): Classified as a simple asphyxiant, minimal oxygen content should be 19.5%
by volume under normal atmospheric conditions (ACGIH). Central nervous system depressant, May cause
anemia and irregular heart rhythm.

Carcinocgenicity: Non-carcinogenic NTP: N/A IARC Monographs: N/A OSHA Regulated: N/A

Signs and Symptoms of Exposure: High concentration can lead to symptoms ranging from dizziness to anesthesia
and respiratory arrest if inbaled. Eyes can be moderately irritated.

Medical Conditions Generally Aggravated by Exposure: Caution is recommended for personne! with pre-existing
central nervous system or chronic respiratory diseases.

Emergency and First Aid Procedures: Remove to fresh air. If not breathing, administer air, oxygen or CPR. Skin -
keep affected area warm and submerge in lukewarm water. Flush eyes immediately with water.

Section Vil — Precautions for Safe Handling and Use

Training: In the interest of satety, all persons employed in handling propane gas must be trained in proper
handling and operating procedures. This training should also be documenied.

Steps to Be Taken in Case Material is Released or Spilled: Keep public away. Shut off gas supply. Eliminate sources
of ignition. Ventilate area. Disperse with water spray. Contact between skin and liquid propane can cause
freezing of tissue.

Waste Disposal Method: Controlled burning in compliance with appiicable codes and laws. Contact supplier.

Precautions to Be Taken in Handling and Storing: Keep containers away from heat sources and store containers in
upright position. Containers should not be dropped. Container temperature should not exceed 130°F (54.4 C).

Other Precautions: Close container service valve when not in use and when empty. Install protective cap when
not connected for use. Containers, even those that have been emptied, can contain explosive vapors. Do not
cut, drill, grind, weld or perform sirnilar operations on or near containers.

DOT Cylinders: DOT specification cylinders must be periodicaily requalified or they must be removed from service.
Store and use cylinders with relief valve in the containers’ vapor space.

Section Vil — Control Measures

Respiratory Protection: Use NIOSH or MSHA approved equipment when airborne gxposure limits are exceeded.

Ventilation: Provide adequate ventilation where this product is used to meet TLV requirements and to keep
concentration in air below 25% of the L.E.L. Mechanical ventilators must meet N.EC. requirements for being
explosion proof.

Protective Gloves: Impervious plastic or neoprene-coated canvas.

Eye Pl_-otection: Face shield or chemical goggles when changing valves, hoses, fittings or performing
maintenance/service operations in liquid propane service.

Other Protective Clothing or Equipment: N/A
Work/Hygienic Practices: Avoid breathing gas, secure and evacuate area if gas is smelled,



Section IX — Environmental/Regulatory Information

The following information may be useful in complying with various state and federa! laws and regulations under
various environmental statutes:

Reportable Quantity (RQ), EPA Regulation 40 CFR 302 (Cercla Section 102): No RQ for product or any constituent
greater than 1% or 0.1% (carcinogen). _

Threshold Planning Quantity (TPQ), EPA Regulation 40 CFR 355 (SARA Sections 301-304): No TPQ tor product or any
constituent greater than 1% or 0.1% (carcinogen).

Toxic Chemical Release Reporting, EPA Regulation 40 CFR 372 (SARA Section 313): No toxic chemical is present
greater than 1% or 0.1% (carcinogen).

Hazardous Chemical Reporting, EPA Regulation 40 CFR 370 (SARA Sections 311-312)

Acute Chronic Fire Pressure Reactive
EPA Hazard Classification Code: Hazard Hazard Hazard Hazard Hazard Not Applicable
XXX XXX XXX

OSHA Hazard Determination: This material is hazardous as defined by OSHA's Hazard Communication Standard,
29CFR 19101200

RCRA: This product is not subject to the 40 CFR Part 268.30 land ban on the disposal of certain hazardous
wastes.

This product does not contain CFC’s, HFC's, or other ozone depleting compounds as defined Dy the EPA,

Section X ~ Supplemental information

Ethyi mercaptan is the preferred warning agent for propane. This is because, in addition to meeting NFPA #58
guidelines for odorization of LP-gases, its liquid/gas equilibrium properties more closely match that of propane,
and it has a higher odor intensity at lower concentrations when compared to other odorizing agents. Ethyl
mercaptan was first chosen as a viable warning agent in a study by the U.S. Bureau of Mines in 1931, and later
confirmed in independent studies by the U.S. Energy Research and Development Administration (ERDA) in 1977.

Although ethyl mercaptan has excellent warning properties, NFPA #58 A1-41 states "It is recognized that no
odorant will be completely effective as a warning agent in every circumstance.” Studies conducted by Gas
Research Institute (GRI), Institute of Gas Technology (IGT), Bartlesviile Energy Technology Center, Natural Gas
Odorizing, Inc., and others highlight instances where odorants may not be as effective. For exampie, it has been
reported that odor fading caused by chemical oxidation®, absorption, and adsorption can occur in vessels and
distribution systems carrying odorized propane. ln an underground leak, the odorant may be adsorbed or absorbed
by certain soils as the gas passes through the soil to the surface. in a basement, the odorant may be adsorbed
or absorbed by masonry surfaces. Extreme cold weather may also reduce the effectiveness of the odorant. It has
also been reported that being exposed to an odor for a period of time may affect a person’s ability to detect that
odor. Other odors in an area, such as a musty basement, may mask or cover up the LP-gas odor. Be advised that
even a faint smell of odorant could indicate a dangerous situation.

* CHEMICAL OXIDATION: Contact with air {oxygen), rust, or other oxidation agents over a period of time can
result in odorant fading. Chemical oxidation is most likely to pccur in newly installed tanks and in rusty, wet, or
improperly prepared tanks. For this reason it is extremely important for propane tanks to be properly purged,
especially when the tank is new or has been allowed to run empty, thus allowing potential air or water
contamination.

Disclaimer of Liability

The information in this MSDS was obtained from sources which we believe are reliable. HOWEVER, THE
INEORMATION IS PROVIDED WITHOUT ANY WARRANTY, EXPRESS OR IMPLIED, REGARDING ITS CORRECTNESS.

The conditions or methods of handling, storage, use and disposal of the product are beyond our centrol and
may he beyond our knowledge. FOR THIS AND OTHER REASONS, WE DO NOT ASSUME RESPONSIBILITY AND
EXPRESSLY DISCLAIM LIABILITY FOR LOSS, DAMAGE OR EXPENSE ARISING OUT OF OR IN ANY WAY
CONNECTED WITH THE HANDLING, STORAGE, USE, OR DISPOSAL OF THE PRODUCK
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Material Safety Data Sheet

May be used fo comply with

OSHA'S Hazard Communication Standard,
29 CFR 1910,1200, Standard must be
consulted for specific requirments

U.S. DBepartmant of Labor

Occupational Safety and Health Administration
{Non-Mandatary Form)

Form Approved

OMB No. 1218-0072

IDENTITY {As Used on Label and List}
Crystalline Silica - Stone Products - 2340 - 4560

Nole: Blank spaces am not permitled. If any item is not applicabl, arno
infarrpation is available, the space must be markad 1o indicate that

Section |

Manufacturers Name
Waupaca Materials - Faulks Bros, Construction, inc.

Emergency Telephane No.
715-258-8566

Address (Number, Street, City, State and ZIP Code}
E3481 Hwy, 22 + 54

Telephone Ne, for Information
715-258-8566

Date Prepaired

Waugpaca, Wi 10-Nov-99

Signature of Preparer (oplional)
54981
Section Il Hazardous Ingredients / identity Information

Hazardous Components {Specific Chemical idenlily: Common Name(s}

QSHA PEL

Other Limits
ACGIH TEV Recommended a{optional)

Mazardous Componenis - Specific Chemical Identity: Common Name: Free Silica - Si0

OSHA PEL: Exposure lo aitborne ¢rystalline silica shall not exceed an 8 hour time - weighted average limit as stated

Jin 29 CFRS 1910.1000 Table Z-3 for mineral dusis, specifically "Silica; Crystaline : Quartz {respirable}.”

3

Mppcf Ma/M
Crystalline Quariz {respirable) 250 10mg$
% SK:)2 + 5 % Siz) +2
Quartz (Total Dust} 30 mglr\j!
% Si(zJ +2

3

ACGIH TLV: Crystalline Quartz, TLV-TWA = 0.1 mg/M (respirable dust}.

NIOSH has recommended thai the permissable exposure limit be 50 micrograms resp. silica per cubic meter of air

3
{ 50 ma/M )  averaged over work shift up to 10 hours.

Section I Physical / Chemical Characteristics N
Boiling Point Specific Gravity (HO) =1
2
4046 deg. F 2.65
Vapor Pressure (mm Hg.} Melting Point
NIA 2930
Vapeor Density (Alr=1) Evaporation Rate
NIA {Bulyl Acetate = 1) NIA
[Soiubiity in Water
Insoluble
Apperance and Cdor
Granular or Powder — odoriess
Section IV Fire and Explosion Hazard Data
Flash Point (Method Used) Fiammabie Limils LEL UEL
N/A N/A N/A N/A
[Extinguishing Media
NTA
Speciat Fire Fighting Procedure
NIA

Unusuat Fire and Explosion Hazards
N7A




Unstable Conditions to Aviod

Stability
Stable
X
Incompatibility (Materials to Avied)
None
Hazardous Decomposition or Byproducts
None
May Occur Conditions lo Aviod
Hazardous
PolymerizatiorWili Not Cccur
X None
Section VI Mealth Hazard Data
Route{s} of Entry: Inhaiation? Skin? Ingestion?

Yes Eyes, Yes Yes

Health Hazards {Acute and Chronic}
Pneumoconiosis, mucous membrane irritant caused by exposure to dust by-producis

Carcinosgenicity: NTP? IARC Moenographs? OSHA Regulated?
No No No

Signs and Sympioms of Exposure
None

Medicat Conditions
jGernerally Aggrevated by Exposura Respiratory iliness

!Emergency ang First Ald Procedure
Eyes: Flush wilh water for 15 minutes. Inhalation: Move the person to fresh air. Indigestion: Drink large

amounts of water. Skin: Flush with water, wash with mild soap and water.

Section VIl Precautions for Safe Handling and Use

Steps {o Be Taken in Case Material is Released or Spilied
{Follow established procedures for handling unsegulated dusts and sands. Scoop or shovel onioe confainer, Welting

with water will reduce airborne dust. Wasie Disposal Method. (1} May be handled as unreguiated waste, Dispose of

using normal trash container, (2) Bury in approved landfil.

Waste Disposal Method
May be used as fill material similar to sand, EP Toxicity not detected and/or exceeded for Cr,Ag, As, Hg, Cd, Se, Pb, Ba.

EP Toxicity not detected andfor exceeded for Cr,Ag, As, Hg, Cd, Se, Pb, Ba.

Precautions to be Taken in Handng and Stoning
Minimize inhalation and direct skin contact. Reserator required in enclosed or poorly ventilated spaces and all other

work involving high ash exposure,

Otker Precautions
Carefully follow all disposal requlations (EPA and state)

Section Vit Conirol Measures

Respiratory Protection (Specify Type)
NIOSH approved disposal dusk mask for comfort. Supplied IAIR / SCBA for high exposure / confined spaces.

{ ocal Exhaust Special
Ventilation | To maintain exposure below TLV / PEL None
Mechanical (General) Other
To mainizin exposure below TLV / PEL None
Prelective Gloves Eye Protection
Use gloves to prevent skin punciure. Safety glasses or chemical goggles.

[other Protective Clothing or Eguipment
Safety goggles and normal work clothing for mited expesure, Chemical goggles, dustmask, and full body coverage

or 2 -peice suit with bools optional.




THE DATA IN THIS MATERIAL SAFETY DATA SHEET RELATES ONLY TO THE SPECIFIC MATERIAL DESIGNATED
HEREIN AND DOES NOT RELATE TO USE IN COMBINATION WITH ANY OTHER MATERIAL OR IN ANY PROCESS.
THE INFORMATION SET FORTH HEREIN IS BASED ON TECHNICAL DATA THAT THIS CORPCRATION BELIEVES
RELIABLE. IT IS INTENDED FOR USE BY PERSONS HAVING TECHNICAL SKILL AND AT THEIR OWN
DISCRETION AND RISK. SINCE CONDITIONS OF USE ARE OUTSIDE CUR CONTROL, WE MAKE NO
WARRANTIES, EXPRESSED OR IMPLIED, AND ASSUME NO LIABILITY IN CONNECTION WITH ANY USE OF

THIS INFORMATION. NOTHING HEREIN IS TO BE TAKEN AS A LICENSE TO OPERATE UNDER OR A
RECOMMENDATION TO INFRINGE ANY PATENTS. ANY USE OF THESE DATA AND INFORMATION MUSY BE
DETERMINED BY THE USER TO BE IN ACCORDENCE WITH FEDERAL, STATE AND LOCAL LAWS AND
REGULATORS.




MATERIAL SAFETY DATA SHEET

SODIUM CHLORIDE ean 45

NFPA Classification

Flammability
Reactivity

Specific Hazard

SECTION | - MATERIAL IDENTIFICATION AND USE

Supplier: NSC MINERALS INC.
2241 Speers Avenue
Saskatoon, Saskatchewan
Canada S7L 5X6

Emergency Telephone Numbers:

(306) 934-6477
(800) 668-7258

Chemical Name:

NaCl Sodium Chloride, Salt

Chemical Family:

Inorganic Salits

Product Use:

Deicing, Animal Feed, Dust Control,
Hide Curing, Mud Drilling,
Road Base Stabilization

Trade Name:

NaCl Sodium Chloride, Salt

SECTION ll - HAZARDQUS INGREDIENTS

Sodium Chloride CAS # 7647-14-5

SECTION I - PHYSICAL DATA

Physical State Odour and Appearance Odour Threshold
Solid White/Pink Crystals, Odourless Not Available

Boiling Point Solubility In Water Specific Gravity

1465°C 35.7g/100g at 0°C 2.165 (135Ib / ft*)

SECTION IV - FIRE AND EXPLOSION HAZARDS

Flammability
Non Flammable

Means of Extinction
Non Combustible




SECTION V - REACTIVITY DATA

Chemical Stability incompatible Materials
Stable N/A

SECTION VI - TOXICOLOGICAL PROPERTIES

Route of Entry - Eye, skin contact, inhalation, ingestion

Effects of Acute Exposure:

Eye - May cause irritation

Skin - May cause irritation

Inhalation (of dust) - May cause respiratory tract irritation
Ingestion - May cause upset stomach

Irritancy Respiratory Tract Sensitization Mutagenicity
May Cause [rritation No Data Available No Data Available
Teratogenicity Carcinogenicity Reproductive Effects
No Data Available Non-Hazardous By WHIMIS Criteria No Data Available

SECTION VII - PREVENTIVE MEASURES

Personal Protective Equipment:

Gloves - Not required but recommended Footwear - Normal
Respiratory - Not normally required if good ventilation Clothing -~ Normal

is maintained
Eyes - Safety glasses recommended
Leak and Spill Use broom or dry vacuum to collect material for reuse or proper disposal. Rinse
Procedures area with water. Prevent large spills from entering sewers and waterways.
Waste Dispose of in accordance with all applicable Federal, Provincial, State and
Disposal local Environment Regulations.
Storage

Requirements




SECTION Viit - FIRST AID MEASURES

Skin Wash with soap and water.
Eyes Flush with large amounts of water.
Inhalation If symptoms develop, move victim to fresh air. If symptoms persist, obtain

medical attention.

Ingestion Drink large quantities of water.
Induce vomiting. Bring to the attention of a physician.

SECTION IX - PREPARATION OF MATERIAL SAFETY DATA SHEET

Prepared By: Date Prepared:
NSC MINERALS INC. July 1, 2002

Phone Number of Preparer:
(306) 934-6477

DISCLAIMER

The data contained herein is believed to be accurate and reliable, but no expressed
or implied warranty is made with regard to the accuracy of such data or its suitability
for a given situation. Such data relates only to the specific product described and not o
such product in combination with any other product. We disclaim all liability for any actions
taken or forgone on reliance upon such data. Users should make their own investigation
to determine the suitability of the information for their particular purposes.




m—— 12702556 g% 52 CONTINENTAL LIME -+ SO95263579 NO. 1811 bez

L

Continental Lime Inc.
Material Safety Data Sheet

TOENTITY Hoke: BIRNCIDECHS are pt Parmine, T sty Merm 18 1ot AEROMOm, O 10
QLUICKLIME {CALCTUM OXIDE} Monrasicn i mealiabie, S Speoe msal be marked & incicate Wt
Secton | "
Manutecture’s (tame Ememency | slsphone Number
CONTINENTAL LIME INC. {406} 2665221
Addreea (Number, SeeeL Cly. Biste, and LI Gode)
INDIAN CREEK PLANT [AXTER HOURS ~ (406] 266-3465)
Tephons Number jor Fiirmetion )
4,3 MILES N.W., OF TOWNSEND {801) 264-3942
Dats Frepared
TONNSEND, MT 59644 15~-Jun-94

Section Il - Hazardous Ingrediants/ldentity information

Cthvr Limits
Hazardous Componenis (3pecific Chemicel Idently; Common Neme{s)) QSHA PEL ACGIM TLYV fleocrmended % {optionsl)
CALCIUM OXIDE, QUICKLIME, HOT LIME, LIME 5 mg/m3 2 mg/m3 > 93k
FOBMULA; Ca®

| CAS NO.: 1305-78-8

Saction Uil - Physical/Chemical Characteristics

Boling Pokt SIEZ T |Specic Gravky 120 = 1)
2850 ¢ . 3.2-3.4

Vapar Pressure (mm Mg) Y Meling Point 4658 r

N/A 2570 C©
Vapor Deosdy [ATR = 1§ Evapcilion rae

1.9 {Buiyl Aoeinie = {) N/A
Fohbily T Vater .

NEGLIGIBLE 0.054% - 0,140% (% BY WEIGHT)

APDIRTINCS and Ldr

WHITE OR GREVISH-WHITE LUMPS OR GRANULAR ROWDER, ODORLESS

Section [V - Fire and Explosion Hazard Data

Fiash Poink (Mehod Ueed) Fiameable Uevis K. UEC

N/A N/A N/A N/A
Enguieting Med
NON-COMBUSTABLE, USE EXTINGUISHING MEDIA APPROPRIATE TO FIRE.

“Spechl Frefighting Frocsdae

CONTACT WITH MOISTURE OR WATER MAY GENERATE SUFFICIENT HEAT

TO IGHITE COMBUSTIBLE MATERIALS.

Unisusd Fire and Eiosion FRarcs )
IN 8MALL AMDUNTE ITS PRESENCE IN A FIRE DOES NOT HEINDER THE USE OF

ANY STANDARD EXTINGUISHING MEDIUM.
670 East 3900 South, Suite 205, Salt Lake Gity, Utah, 84107, Phone (801) 262-3942, Fax (801) 264-8039




{12702/ 0955 CONTINENTAL LIVE » 293053875

Section V ~ Resctivity Data
Rablity “TUrwtatis TCondeons o Avakd _
Y3 MAY REACT VIOLENYTLY WITH STRONG ACIDS AND WATER.
Stable :
: YES WHEN STRONG ACIDS OR WATER ARE NOT PRESENT. .
MM&:A\»&)
__ ' WATER, STREAM, ACIDS, OKIDANTS, FLUORIME.

Hazardous Decomposition or Byproducts N/A
Hazarious Ny Qocar Candiions 1 Avold
Poiymerization N/A

W Not oo %
Section VI - Heaith Hazard Data B ,

- Y geslion 7

YES YES YES

TRRITATION OR SEVERE CHEMICAL BURNS CAN RESULT IF QUICHLIME 15 INHALED, SWALLOWED, OR

CcoOMES IN CONTACT WITH THE EYES OR SKIN, ADHERE TO CONTROL MEASURES IN SECTION VII.
2 NTP? o lﬁﬂfmhg? TEHA Neguied?
N NC

TRRITATION AND OR CHEMICAL BURNS DUE TO ALKALINITY, DEHYDRATION, AND THERMAL EFFECTS.

A PERSPIRING PERJON IE ESPECIALLY SUSEETABLE.
MAY IRRITATN RESPIRATORY TRACT DISORDERS. EYES AND "OPEN CUTS" ARX PARTICULARLY VULNERABLE .

EYE3: FLUSH IMMEDIATELY WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES. CALL A WHYSICIAN.

SKIN: WASH SKIN IMMEDIATELY WITH BLENTY OF WATER.
INHALATION: REMOVE 70 FRESH ATR. IF BREATHING HAS STOPPED PERFORM ARTIFICIAL RESEIRATION,
I INGESTION: IF PERSON IS CONSCIQUS GIVE LARGE QUANTITIES OF WATER FOLLOWED BY FRULT

JUICE. CALL A PHYSICIAN,

Bactian Vi - Precautions for Safe Handling and Use
E DRY COLLECTION TECHNIQUES TO COLLECT AND CONTAIN SPILLED

-

KEBP SPILL AREA DRY AND US

MATERTAL., AVOID CREATING AIRBORNE pUST. MATERIAL MAY BE RECLAIMED.

DISPOSE OF IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND LOCAL ENVIRONMENTAL

REGULATIONS.
STORE IN A COOL, DRY ARBA IN TIGHTLY CLOSED CONTAINERS. AVOID ANY TYPE OF MOISTURD.

PROTECT CONTAINERS FROM PHYSICAL DAMAGE. XEEP AWAY FROM INCOMPATIBLES (SEE SECT. Vi,

HONE
saction Vil - Control Msasumns

USE NIOSH/MSHA APPROVED RESPIRATORS 1F ATRBORNE CONCENTRATION EXCEEDS TTV.

=
USE TO GCAPTURE BUST AT BOURCE. N/A
Gioerw) N
YEEP DUST BELOW TLV. VEMNT DUST TQ DUST "COLLECTOR"™.
e Wokechan
uUsSE GLOVES TO PREVENT SKIN CONTACT . USE TIGHT FITTING SAFETY GOGGLES.

o
LONG SLEEVED SEIRT WITE BUTTON COLLAR AND LONG PANTS EXTENDING OVER HIGH TOR WORK BQOTS.
USE PROTECTIVE BARRIER CREAM, PARTICULARLY ON WRISTS AND NECK. WASH WELL WITH SQAR

! AND WATER APTER WORKING WITH THIS PRODUCT,
__670 East 3900 South, Suite 205, Salt Lake City, Utah, 84107, Phone (301) 262-3942, Fax (801) 264-8039




MSDS, Sodium Hydroxide, Prod. No. 19539 - Ted Pella, Inc. Page 1 of 3

¥ # TED PELLA, INC.

A Tools for Science and Industry
Home Page

Prod. No. 19539 Sodium Hydroxide
Chemtrec Emergency Number 800-424-9300 (24 hrs a day)
Ted Pella, Inc., P.O. Box 492477, Redding, CA 96049-2477
Phone (530) 243-2200 (Mon-Fri. 6:00 to 4:00pm P.S.T.)
Material Safety Data Sheet (10-1-91)
Section 1 Product Identification:
Product Name: Sodium Hydroxide
Chemical Name: Sodium Hydroxide, solid
Chemical Family: Inorganic Base (Alkali)
Chemical Formula: NAOH
Molecular Weight: 40.00
Section 2 Hazardous Ingredients:
Component CAS# % Exposure Guidelines

OSHA-PEL || ACGIH-TLV |
CL CL

Sodium Hydroxide u 1310-73-2 100 2 mg/ms 2 mg/ms
NFPA Hazard Ratings: Health: 3; Flammability: 0; Reactivity: 1
(Scale: 0=Minimal, 1=Slight, 2=Moderate, 3=Serious, 4=Severe)
Section 3 Physical Data:
Boiling Point, (C 760 mm hg): 1390°C
Melting Point (C): 318.4°C
Specific Gravity (H20=1): 2.13
Vapor Density (air=1): NA
Solubility in H20: Soluble
Evaporation Rate, (butyl acetate= 1): NA
Vapor Pressure (mm hg): NA
Percent volatile by Vol.: NA
Appearance and Odor: White, odorless, deliquescent pellets, flakes or granules,
Section 3 Fire and Explosion Hazard Data:
Flash Point: Noncombustible
http://www.tedpella.com/msds_html/19539msd.htm 7/24/2003



MSDS, Sodium Hydroxide, Prod. No. 19539 - Ted Pella, Inc. Page 2 of 3

Flammable Limits: Lower: NA, Upper: NA

Extinguishing Methods: Flood with water, using care not to splatter or splash the material.
Special Fire Fighting Procedures: Wear self-contained breathing apparatus and protective
clothing.

Unusual Fire and Explosion Hazards: Can react with certain metals (AL, SN, MG, CU, etc.) to
release explosive hydrogen gas.

Section 5 Health Hazard Information:

Potential health effects (Acute and Chronic)

Extremely Toxie and Corrosive

Causes Severe Burns on Contact with any Body Tissue.

Vapor Irritating to Eyes and Respiratory Passages

Primary Routes of Entry: Inhalation, ingestion or skin contact.

Medical Conditions Aggravated by Exposure: Data not available.

Toxicity Data: ORL-RBT LDLO: 500 mg/kg

Toxicological Findings: Tests on laberatory animals indicate material may produce adverse
mutagenic effects.

Cited in registry of toxic effects of substances (RTECS).

Carcinogenicity: The material is not listed (IARC, NTP, OSHA) as a cancer causing agent.

Section 6 Emergency and First Aid Procedures:

Eye Contact: Immediately flush thoroughly with water for at least 15 minutes.

Skin Contact: Immediately flush thoroughly with large amounts of water. Remove contaminated
clothing and wash before reuse.

Inhalation: Remove to fresh air; give artificial respiration if breathing has stopped.

Ingestion: Do not induce vomiting; if conscious, give water freely and get medical attention.

Get medical attention for cases of overexposure.

Section 7 Reactivity Data:

Stability: Stable

Hazardous Polymerization: Will not oceur

Incompatibility (Materials to Avoid): Water, acids, chlorinated hydrocarbons, metals, organic
materials.

Conditions to avoid: Contact with moisture may generate sufficient heat to ignite surrounding
combustible material.

Hazardous Decomposition Products: None indicated.

Section 8 Special Protection Information:

Ventilation: Material should be handled or transferred in an approved fume hood or with
adequate ventilation.

Respiratory Protection: If workplace exposure limit(s) of product or any component is exceeded
(see TVL/PEL), a NIOSH/MSHA approved air supplied respirator is advised in absence of proper
environmental control. OSHA regulations also permit other NIOSH/MSHA respirators (negative
pressure type) under specified conditions (see your safety equipment supplier). Engineering
and/or administrative controls should be implemented to reduce exposure.

Protective Gloves: Nitrile or equivalent must be worn to prevent skin contact.

Protective Clothing: Impervious clothing should be worn when handling this material.

Eye Protection: Safety glasses with side shields must be worn at all times.

Other Protective Equipment: Eye wash and safety shower should be readily available.

Personal Hygiene/Work Practices: Wash thoroughly after handling. Do not take internally.

http://www.tedpella.com/msds_html/1953%msd.htm 7/24/2003



MSDS, Sedium Hydroxide, Prod. No. 19539 - Ted Pella, Inc. Page 3 of 3

Section 9 Environmental and Disposal Data

Action to Take in for Spills/Leaks: Evacuate the area of all unnecessary personnel. Wear suitable
protective equipment listed under Section 8.

Eliminate any ignition sources until the area is determined to be free from explosion or fire
hazards. Contain the release and eliminate its source, if this can be done without risk. Take up
and containerize for proper disposal as described under disposal.

Comply with local, state and Federal regulations on reporting releases. Refer to regulatory
information for reportable quantity and other regulatory data.

Waste Disposal Considerations: Material does not have an EPA waste number and is not a listed
waste, however consultation with a permitted waste disposal site (TSD) should be accomplished.
Always contact a permitted waste disposer {TSD) to assure compliance with all current local, state
and Federal regulations.

Section 10 Special Precautions:

Precautions fo Be Taken in Handling and Storing: Keep container tightly closed.

Do not breathe dust or vapor.

Store in a dry, well-ventilated area away from acids, metals, explosives, organic peroxides and
easily ignitable materials.

While making solution add slowly to surface of solution to avoid violent splattering.

Do not get in eyes, on skin or on clothing.

Retained residue may make empty containers hazardous; use caution.

Section 11 Regulatory Information:

Sedium Hydroxide - CERCLA -RQ (LBS.): 1000

Sodium Hydroxide - OSHA Floor List: Y

TSCA Inventory: The CAS number of this product is listed on the TSCA Inventory.

Section 12 Transport Information:
DOT Proper Shipping Name: Sodium Hydroexide, Dry Solid
DOT ID Number: UN1823

Revision History:
8-1-84, 5-1-85, 6-18-87, 10-27-87, 1-26-89, 5-19-89, 3-1-91

NA= Not available

Ted Pella, Inc. makes no warranty of any kind regarding the information furnished herein. Users

should independently determine the suitability and completeness of information from all sources.

While this data is presented in good faith and believed to be accurate, it should be considered only
as a supplement to other information gathered by the user. It is the User's responsibility to assure
the proper use and disposal of these materials as well as the safety and health of all personnel who
may work with or otherwise come in contact with these materials,

http://www tedpella.com/msds_htmi/19539msd.htm 7/24/2003



CHILEAN NITRATE CORPORATION

Material Safety Data Sheet

SECTION | IDENTIFICATION
Charnical Name Charnical Family Cas No. )
SODIUMNITRATE NITRATES 7631-99-4
Trade Name Synonyms Parcant {Min.}

NITEROX™ None 99.4
Chemicai Formula Dascription White Mol Wt,
NaNCa Prilla(Pellets) Solid 85.01

SECTION i MANUFACTURER INFORMATION
Manutacturer's Name Emergency Telephone Numbers
Sociedad Quimicay Minerade Chile, S.A. Chemtrec 800-424-9300 Chillan Nitrate 804-840-7270
Address ‘Telephone Number For informaticn
Chilean Nitrate Corporation 804-640-7270 Telax 823427
Town Point Center, 150 Boush St. Suite 701 Date Prepared
Nortalk, Virginia 23510 May 4, 18989

SECTION {li INGREDIENTS

COther Limits Significant
Component QSHA PEL ACGIH TLV Recommended tfects
No information None No Information None
Sodium Nitrate Avallabie Established .Availahte Established
SECTION IV FIRE AND EXPLOSION HAZARD DATA
Flash Point Fl able Expiosive Limit

(Method Used) Fiammable Limits OSHA Classification e ey
Not Applicable Not Applicable Class 1 Oxidizer Ap,,'ff;‘,,,,. A@,ﬂ‘.‘é}.b.,

Extinguishing Media

Smail Flras: Dry Chemical, CQz, water spray or foam

Large Flres: Water spray, fog of foam

Special Fire Fighting Procedures .

Remove containers from fire if possible without risk. Cool containers sxposed to flames with watar, Use NIOSH
MSHA approved self-contained breathing apparatus where this material Is involved in a tire.

Unusual Fire and Explosion Hazards

organic matarials or mixed with cyanides. Yields toxic gaseous oxides when heatsd.

SECTION V HEALTH HAZARD DATA

Health Hazards Acute Exposure: lrritation of skin and/or mucous membranes. ingestion of large amounts causas
violent gastroenteritis, Chronic exposure: Anemia, methemoglobinemia, nephritis. Routes of exposure Include
inhalstion, skin contact and ingestion.

Symptoms of Overaxposure. Dizziness, abdominal cramps, vomiting, headache, mentai impalrmaent, cyanosis.

Oxidizer. Keep away from reducing agents, wiil explode it heated to 1,000°C in presence of reducing agents, |

Carcinogenicity; Sodium Nitrate has nat heen diractiy Implicated as a carcinogen. A constant oral intake of nitrate
containing foods or water could lead to tormation af carcinogenic N-Nitroso compounds.

EMERGENCY FIRST AID PROCEDURES

SKIN Fiush thoroughly with water

EYES Flush with water for 15 minutes, call a physician.

b

INGESTION  Drink water, Induce vomiting by sticking tinger down throat, cali a physician.

INHALATION Remove victim to fresh air, call a physician.




CHEMICAL NAME: SODIUM NITRATE

SECTION VI TOXICOLOGY (Product)
Acute Oral LD 50 4.3 G/Kg (RATS) Carcinoganic: not known to be carcinogenic ]
Acute Dermal LD 50 Not Determined ~ Mutagenic: not know to be mutagsnic
Acute inhatationt.C 50 Not Detsrmined Eye imritation: may be an irritant

Primary skin irritation: may be an irritant

Principal routes of absarption
Oral, inhalation, skin

Effects of acute axposira dlzziness, abdominal cramps, vomiting, headache, mental impairmaent, cyanosis, may cause akin, eye
and mucous membrane irritation.

Effacts of chronic exposura
None expected at industrial use loveis

SECTION Vil REACTIVITY DATA

Stabiiity (undar nermal conditions} Incompatabifity {material to avoid) avoid comact with reducing
Stabte X Unstable agents and flammable or combustible materials.

Hazardous Polynerization

May occur Wil notoceur .2 Hazardous decompcsition: products oxides of nitrogen.
SECTION Vili PHYSICAL DATA

Bailing Point (*C) Melting Point {°C) Vapor Pressure (MM/Hg) Appearance

Not Appiicabie 308.8 Not Applicable White Prills (Peliats)

Solubility inwater Specific Gravity {H0= 1) Vapar Density (Air=1) Evaporation rate

Soluble 228 Notapplicable No information available
SECTION IX SAFE HANDLING & USE PRECAUTIO!

Waste Disposal Mathod . Other precautions

Sanitacy iandfill In accordance with tecieral, state and local Wood and empty paper bags used to hold this product should
_regulations. - be removad from the premises.

Steps to be taken in case materialis raleased or spilled wear Handling and storing precautions store away trom

impervious gloves, boots, wear goggles, coveralis. Wear Reducing agents and liquids oflow flashpoints. Storags

NIOSH/MSHA approved dust respirator. Sweep orshovel arss should be cool, dry, weil ventiiated and fireproot.

up spilled material.
SECTION X CONTROL MEASURES

Respiratory protection Ventilation

NIOSH/MSHA - Approved dust type respirator Mechanical (Geners!)

Protective gloves ' Eye Protection

impervious - Butyl or rubber Goggles

Crther protective ciathing or sguipment Work/hygenic practices

Coveralls and impervious boots Follow recommendations in section IX safe handling & use

precautions and wash skin and clothing after contact

Material contained herein complys with OSHA's hazard communication standard, 23 CFR 1910. 1200. Standard must ba consulted for
specific raquirements.

The information contained hersin is to the est of our knowledge and belief, accurate. However Chilean sodium nitrate is sold without
represemations or warranties, express or implied, of fitness {or use or purPose oF of marchantibility beyond the description of said material
on the face hereot, and is soid on the condition that seller shall not be liable for accidant, injury, or damage occasioned during or resulting
from the transporation, handiing, storage, sale of use of the matenal.

Information fumnished by: M. Hall & H. Conrad, Date: May 4, 1889

Chilean Nitrate Corporation
Town Point Center, 150 Boush Street, Suite 701
Norfolk, Virginia 23510
Chemtrec: 800-424-3300 Emergency Telephone: 804-540-7270



Date Issued: 1838-01-08
Supersedes: 1897-07-18
TEXACD 845/20
MATERIAL SAFETY DATA SHEET
NOTE: Read ang understand Material Safety Data Sheet before handling or
disposing of product.

T CHEMICAL PRODUGT AND COMPANY IDENTIFICATION

MATERIAL IDENTITY
Product Code and Name:
01854 ATF MERCON/DEXRON III
Chemical Name and/or Family or Description:
Transmission Fluid

Manufacturer’s Name and Address:
TEXACD LUBRICANTS COMPANY
P.0O. Box 4427
HWouston, TX 77210-4427

Telephona Numbers:
Transportation Emergency-Company : {814} 831-3400
CHEMTREC {USA}: (800) 424-39300
In Canada : (800) S67-7488

Health Emergency -Comparny : (214) B831-3400
General MSDS$ Assistance : (Bt4) 838-7204
Texaco FaxBack System : (74%3) 432-3383
Technical Information -Fuels {944) B3B-7336

—Lubricant/: (B0O) 782-7852(0pticn 4}
Antifreezes/Fuel Additives
-Solvents/Chemicals : {800) B76-3738

% . COMPOSITION/INFORMATION ON INGREDIENTS

THE CRITERLA FOR LISTING COMPONENTS IN THE COMPOSITION SECTION 1S AS FOLLOWS:
CARCINDGENS ARE LISTED WHEN PRESENT AT 0.1 % OR GREATER; COMPONENTS WHICH ARE
OTHERWISE MAZARDOUS ACCORDING TO 0SHA ARE LISTED WHEN PRESENT AT 1.0 % OR
GREATER: NON~HAZARDOUS COMPONENTS ARE LISTED AT 3.0 % OR GREATER. THIS IS NOT
INTENDED TO BE A COMPLETE COMPOSITIONAL DISCLOSURE. REFER TR SECTION 14 FOR
APPLICABLE STATES’ RIGHT TO KNOW AND OTHER REGULATORY INFORMATION.

Product and/or Component{s) Carcinecgenic According to:
QSHA IARC NTP DTHER NONE

- - - - b

Composition: (Sequence Number and Chemical Name )

Seq. Chemical Name CAS Number Range in %

01 # Solvent-dewaxed heavy paraffinic petroleum 64742-65-0 35.00-43.98
distillates

02 # Hydrotreated light paraffinic petroieun G4742-55-8 35.00-45.89
distilliate

03 # Hydrotreated 1ight naphthenic petroleum 64742-53-6 1.00-2.98
distillates

04 = Polymethacrylate 50867~55-5 1.00-2.88

05 = Boronated substituted succinimide 1.00-2.98

PRODUCT IS NON-HAZARDOUS ACCORDING TO DSHA (1810.1200).

= COMPONENT IS HAZARDDUS ACCORDING TO USHA.

4 COMPONENT. BY DEFINITION, IS CONSIDERED HMAZARDOUS ACCORDING TO OSHA
BECAUSE IT CARRIES THE PERMISSIBLE EXPOSURE LIMIT (PEL) FOR MINERAL OIL
MIST.

Exposure Limits referenced by 3eguence Number in the Compesition Section
Sed. Limit

Ot 5 ma/m3 TWA-OSHA (MINERAL OIl MIST)
01 5 mg/m3 TWA-ACGIM (MINERAL OIL MIST)
o1 10 mg/m3 STEL ACGIH (MINERAL DIL MIST)
02 5 ma/m3 TWA-DSHA (MINERAL DIL MIST)
o] mg/m3 TWA-ACGIH (MINERAL DIL MIST)
02 10 mg/m3 STEL ACGIH (MINERAL OIL MIST)
03 5 ma/m3 TWA-OSHA (MINERAL OIL MIST)
03 8 mo/m3 TWA-ACGIH (MINERAL OIL MIST)

o3 10 mg/m3 STEL ACGIH (MINERAL QIL MIST)

PAGE: 1
N.D. ~ NOT DETERMINED N.A. =~ NOT APPLICABLE N.T. = NB? TESTED
< - LESS THAN > - GREATER THAN
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PRODLICT CODE: 01854 Date issued: 1998-01-08
NAME: ATF MERCON/DEXRON IXI supersedes: 1997-07-15

3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW
Appearance:

Red Tiguid
Cdor:

Siight additive odor

WARNING STATEMENT
NONE CONSIDERED NECESSARY

HMIS NFPA
Health: 4 Reactivity: O Health: 1 Reactivity: ©
Fiammability: 1 Special H Flammability: 1 Special I

POTENTIAL HEALTH EFFECTS
EYE SKIN INHALATION INGESTICN
primary Route of Exposure: X X X -
EFFECTS OF OVEREXFOSURE
Acute:
Eyes:
May cause minimal irritation, experienced as temporary discomfort.

skin:

Brief contact may cause slight irritation. Prolonged contact, as with
ciothing wetted with material, may cause more severe irritation and dis~-
comfort, seen as local redness and swelling.

other than the potential skin irritation effects noted above, acute {short
term) adverse effects are not expected fram brief skin contact; see other
affects, below, and Section 11 for information regarding peotential long
term effects.

Inhalation:

vapors or mist, in excess of permissible ceoncentrations, or in unusually
high concentrations generated from spraying, heating the material or as
from exposure in peorly ventilated areas or confined spaces, may cause
irritation of the nose and throat, headache, nausea, and drowsiness.

Ingestion:
1¥ more than several mouthfuls are swallowed, abdominal discomfort, nausea,
and diarrhea may occur.

Sensitization Properties:
Unknown .

Chronic:
No adverse effects have been documented in humans as a result of chronic
exposure. Section +1 may contain applicable animal data.

Medical Conditions Aggravated by Exposure:
Because of its irritating properties, repeated skin contact may aggravate
an existing dermatitis (skin conditiony.

Dther Remarks:
None

4. FIRST AID MEASURES

Eyes:;
Flush eyes with pienty of water for several minutes. Get medical
attention if eye irritation persists.

skin: .
Wash skin with plenty of socap and water for several minutes. Get medical
attention if skin irritation develops or persists.

Ingestion:
1 more than several mouthfuls of this material are swallowed, give two
glasses of water (16 oz.). Get medical attention.

PAGE ; 2
N.D. - NOT DETERMINED N.A. = NOT APPLICABLE N.T. - NOT TESTED
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PRODLICT CODE: 01854 Date Issued: 1988-01-06 .I'

NAME: ATF MERCON/DEXRON III Supersedes: 1987-07-15

37 FIRST AID MEASURES (CONT)

Inhalation:
If irritation, headache, nausea, or drowsiness occurs, remove to fresh air.

Get medical attention if breathing becomes difficult or respiratory
irritation persists.

pther Instructions:
Remove and dry-clean or laundar clothing scaked or soiled with this
material before reuse., Dry cleaning of contaminated clothing may be
more effective than normal laundering. Inform individuals responsible for
cleaning of potential hazards associated with handling contaminated

clothing.

5. FIRE-FIGHTING MEASURES

Ignition Temperature - AIT (degrees F):
Not determined.
Flash Point (degrees F):
> 350 (cocC)
Flammahle Limits (%):
Lowar: Not determined.
Upper: Not determined.

Recommended Fire Extinguishing Agents And Special Procedures:
Use water spray, dry chemical, foam, or carben dioxide to extinguish
flames. Use water spray to cool fire-exposed containers. Water or

foam may cause frothing.

Unusual or Explosive Hazards:
NOomne

Extinguishing Media Which Must Not Be Used:
Not determined.

Special Protective Equipment for Firefighters:
wear full protective ciothing and positive pressure preathing apparatus.

8. ACCIDENTAL RELEASE MEASURES {Transportation Spilis; CHEMTREC (800)424-9300)

Procedures in Case of Accidental Release, Breakage or Leakage:
ventilate area. Avoid breatning vapor. wear appropriate personal
protective equipment, including appropriate respiratory protection. Contain
spill if possible. Wipe up or absorb on suitable material and shovel up.
Prevent entry into sewers and waterways. Avoid contact with skin, eyes or

clothing.

if mere than 1,333,333 pounds of product is spilied, then report spiltl
according to SARA 304 and/er CERCLA 102(a) requirements, unless product
qualifies for the petroleum exemption (CERCLA Section 101(14)}).

7. HANDLING AND STORAGE

Precautions to be Taken in

Handling:
Minimum feasible nandling temperatures should be maintained.

Steorage:
pPeriods of exposure te high temperatures should be minimizZzed. Water

contaminaticn should be aveided.

5 EXPOEURE CONTROLS/PERSONAL PROTECTION

Protective Equipment (Type)
Eye/Face Protection:
safety glasses, chemical type goggles, or face shieid recommended to

prevent eye contact.

Skin Protection:
workers should wash exposed skin saveral times daily with scap and water.

Soiled work clothing shouid be laundered or dry-cleaned.

PAGE: 3 —
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PRODUCT CODE: 01854 Date lssued: 1998-01-0B .I'

NAME: ATF MERCON/DEXRON II1X Supersedes: 1937-07-15

esam et
8 EXPOSURE CONTROLS/PERSONAL PROTECTION (CGNT)

Respiratory Protection:
Airborne concentrations shouid be kept to lowest ievels possible. If
vapoar, mist or dust is geperated and the occupational exposure Timit of the
proguct, or any component of the product, i3 exceeded, use appropriate
NIOSH or MSHA approved air purifying or air supplied respirator after
determining the airborne concentration of the contaminant. Air supplied
respirators should always be worn when airbornpe concentration of the
contaminant or oxygen content is unknown.

VYentilation:
Adeguate to meet compeonent cccupational exposure iimits {see Section 2).

Exposure Limit for Total Product:
None established for preduct:; refer to Section 2 for component
exposure limits.

5T PHYSICAL AND GHEMICAL PROPERTIES

Appearance:
Red iiquid
Qdor:
5light adgditive oder

Boiling Peint (degrees F):
Not determined.

Melting/Freezing point (degrees F}:
Not applicabie.

Specific Gravity (water=1):
. 869

pH of undiluted product:
Not applicable.

Vapor Pressure:
Not determinec.

Viscosity:
» 20 ¢S5t at 40.0 C

VOC Content:
3as g/L

Vapor Density (air=1}:
Not determined.

Solubility in Water (%):
Not determined.

Other: None

70, STABILITY AND REAGTIVITY

This Material Reacts Violentiy With:
(If Others is checked below, sSee comments for detatis)
Air water Heat Strong OxidizZers Others None of These
X

Comments:
None

Products Evolved When Subjectsd to Heat or Combustion:
Toxic lavels of carbon monoxide, carbon dioxide, irritating aldehydes and
ketones.

Hazardous Polymerizations: DD NOT OCCUR

PAGE : 4
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PRODUCT CODE: 01854 Nate Issued: 18998-01-06
NAME: ATF MERCON/DEXRON IIX Supersedes: 1897-07-15

11. TOXICOLOGICAL INFORMATION

TOXICOLOGICAL INFORMATION{ANIMAL TOXICITY DATA)
Median Lethal Dose
Cratl:
LDGO Believed to be > 5.00 g/kg {rat) practically non-toxic
Inhalatien:
Not determined.
Dermal:
LDSO Believed to be > 2.00 g/kg (rapbbit) practically non-toxic
Irritation Index, Estimation of lrritation (Species)
Skin:
(Draize) Believed to be > .50 - 3.00 /8.0 (rabbit) stightly irritating
Eyes:
(Draize) Believed to be < 15.00 /110 (rabbit) no appreciable effect
Sensitization:
Not determined.
Other:
come low viscosity naphthenic oils have caused skip irritation and skin
tumers in laboratory animals when repeatedly applied and laft in place
between applications. The significance of this effect to humans has not
been establilshed.

12 DISPDSAL CONSIDERATIONS

Wasie Disposal Methods
This product has been evaluated for RCRA characteristics and does not meet
the criteria of a hazardous waste {f discarded in 1ts purchased form.
Under RCRA, it i5 the responsibility of the user of the product to deter-
mine at the time of disposal, whether the product meets RCRA criteria for
hazardous waste. This is because product uses, transformations, mixtures,
processes, etc. may render the resulting materials hazardous.

Remarks
None

13, TRANSPORT INFODRMATION

Transpeortation

poT:
Proper Shipping Name:
Not regulated

IMDG:
Proper Shipping Name:
Not reguiated

ICAD:
Proper Shipping Name:
Not regulatedc

TDG:
Proper Shipping Name:
Not regulated

14. REGULATDRY INFORMATION

Federal Regulations:
SARA Title III:
Section 302/304 Extremely Hazardous Substances

Seqg. Chamical Name CAS Number Range in %
03] Hydrochioric acid 7647-01-0 0.004725
Section 302/304 Extremely Hazardous Substances (CONT)

Seq. TPO RO

o1 300 5000

Section 311 Hazardous Categorization:
Acute Chronic Fire Pressure Reactive N/ A
X

PAGE: 5
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PRODUCT CODE: 01854 Date Issued: 1938-01-08
NAME: ATF MERCON/DEXRON III Supersedes: 1897-07-15

74. REGULATORY INFORMATION (CONT)

Section 313 Toxic Chemical
Chamical Name CAS Numbenr Concentration

None

CERCLA 102(a)}/DOT Hazardous Substances: (+ indicates DOT Hazardous Substance)

Seg. Chemical Name CAS Number Range_in %
01+ Xylene 1330-20~7 0.0078
02+ Phosphoric acid 7664-38-2 0.004728
03+ Hydreochloric acid 7847-01-0 0.004728
04+ Propencoic acid, ethyl ester 140-88-5 0.004725
085+ Ethylbenzens 100~41-4 0.001875
CERCLA/DOT Hazardous Substances {(Sequence Numbers and RQ’‘s):

S5eq. RQ

o1+ 100

02+ 5000

03+ 5000

04+ 1000

05+ 1000

TSCA Inventory Status:
This product, or its components, are tisted on or are exempt from the
Toxic Substance Control Act {TSCA) Chemical Substance Inventory.

Other:
Texaco has performed a risk assessment on this product which indicates that

no California Proposition 63 warnings are reguired.

State Regulations:
California Propesition B5:
The following detectable components of this product are substances,
or belong to classas of substances, known to the State of California
to cause cancer ang/or reproductive toxicity.
Chemical Name CAS Number
Propencic acid, ethyl ester 140~88-5

International Regulatiens:

WHM1S Classification:
Not controllied

Canada Inventory Status:
This product, or its components, are listed on or are exempt from the

Canadian Domestic Substance List (DSL).

EINECS Inventory Status:
Not determined.

Australia Inventery Status:
Not determined.

Japan Inventory Status:
Not determined.

15, ENVIRDNMENTAL INFORMATION

Aguatic Toxicity:
Not determined.

Mobitity:
Not determined.

Persistence and Biodegradability:
Not determined.

Potential to Bicaccumulate:
Not avaluated.

Remarks:
Not evaluated.
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PRODUCT CODE: 01854 N Date Issued: 19S8-01-06
NAME: ATF MERCON/DEXRON III Supersedes: 1987-07-15

16. DTHER INFORMATION

None

THE INFDRMATION CONTAINED HEREIN IS BELIEVED TO BE ACCURATE. IT IS PROVIDED
INDEPENDENTLY OF ANY SALE QF THE PRODUCT FOR PURPQSE OF HAZARD COMMUNICATION
AS PART OF TEXACO’'S PRODUCT SAFETY PROGRAM. IT IS NOT INTENDED TO CONSTITUTE
PERFORMANCE INFORMATION CONCERNING THE PRODUCT. NO EXPRESS WARRANTY, OR
IMPLIED WARRANTY OF MERCHANTABILITY DR FITNESS FOR A PARTICULAR PURPODSE IS
MADE WITH RESPECT 70 THE PRODUCT OR THE INFORMATION CONTAINED HEREIN. DATA
SHEETS ARE AVAILABLE FOR ALL TEXACD PRODUCTS. YODU ARE URGED TU OBTAIN DATA
SHEETS FOR ALL TEXACO PRODUCTS YOU BUY, PROCESS, USE OR DISTRIBUTE AND YOU
ARE ENCDURAGED AND REQUESTED TO ADVISE THOSE WHO MAY COME IN CONTACT WITH
SUCH PRODUCTS OF THE INFORMATION CONTAINED HEREIN.

TO DETERMINE APPLICABILITY OR EFFECT OF ANY LAW OR REGULATION WITH RESPECT TO
THE PRODUCT, USER SHOULD CONSULT HMIS LEGAL ADVISOR OR THE APPROPRIATE
GOVERNMENT AGENCY. TEXACD DUES NOT UNDERTAKE TO FURNISH ADVICE ON SUCH
MATTERS.

Date: 1898-D1-06 . New X Revised, Supersedes: 1997-07-15
Date printed: 1288-06-03

inguiries regarding MSDS should be directed to:
Texaco Inc.
Manager. Product Safety
P.0. Box 109
Beacon, N.Y. 12508

PLEASE SEE NEXT PAGE FOR PRODUCT LARBEL
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PRODUCT CODE: 01854 - Date 1ssued: 1998-01-08
NAME: ATF MERCON/DEXRON IIX Supersedes: 1887-07-15
17, PRODUCT LABEL Label Date: 1898-01-08

BEAD AND UNGERSTAND MATERIAL SAFETY DATA SHEET BEFORE HANDLING OR DISPOSING

OF PRODUCT. THIS LABEL COMPLIES WITH THE REQUIREMENTS OF THE OSHA HAZARD
COMMUNICATION STANDARD (28 CFR 1810.1200) FDR USE IN THE WORKPLACE. THIS
LABEL IS NOT INTENDED TO BE USED WITH PACKAGING INTENDED FOR SALE TO CONSUMERS
AND MAY NOT CONFORM WITH THE REQUIREMENTS OF THE CONSUMER PRODUCT SAFETY ACT
OR OTHER RELATED REGULATORY REQUIREMENTS.

01854 ATF MERCON/DEXRON II1
WARNING STATEMENT
NONE CONSIDERED NECESSARY

PRECAUTIONARY MEASURES
-Avoid prolonged breathing of vapor, mist, or gas.
-Workers should wash exposed skin several times daily with
soap and water.

FIRST AID

Eye Contact:
Flush eyes with plenty of water for sevaral minutes. Get medical
attention if eye irritation persists.
Skin Contact:
Wash skin with plenty of soap and water for several minutes. Get medical
attention if skin irritation develops or persists.
Ingestion:
If more than several mouthfuls of this material are swal lowed, give two
glasses of water (16 oz.). Get medical attention.
Inhalation:
1f irritation, neadache, nausea, or drowsiness occurs, remove 1o fresh air.
Get medical attention if breathing becomes difficult or respiratory
irritation persists.
Note teo Physician:
None
FIRE
In case of fire, use water spray, dry chemical, foam or carbon dioxide.
Water may cause frothing. Use water spray 1o cool fire-exposed containers.

If more than 1,333,333 pounds of product is spilled, then report spil]
according to SARA 304 and/or CERCLA 102(a) requirements, unless product
gualifies for the petroleum exemption {CERCLA Section 101(14)).

Chemical Name CAS Number Range in %

# Soivent-dewaxed heavy paraffinic petroleum 64742-65-0 35.00-43.89
distillates

# Hydrotreated light paraffinic petroleum 64742-55-8 35.00-48.99
distillate

# Hydrotreated 1ight naphthenic petrolsum §4742-53-6 1.00-2.88
distiilates

* Polymethacryliate 50867-55-5 1.00-2.98

* Boronated substituted succinimide 1.00-2.98

PRODUCT IS NON-HAZARDOUS ACCORDING TO OSHA (181C.1200).

= COMPONENT IS MAZARDOUS ACCORDING TQ OSHA.

# COMPONENT, BY DEFINITION, IS CONSIDERED HAZARDOUS ACCORDING TO OSHA
BECAUSE T CARRIES THE PERMISSIBLE EXPOSURE LIMIT (PEL} FOR MINERAL CIL
MIST.

Pennsylvania Special Hazardous Substance(s) CAS Number Range in %
None
HMIS NFPA
Health: 1 Reactivity: O Mealth: 1 Reactivity: O
Flammability: ¢ Special HERS Flammabitiity: 1 Special IR
Transportation

DOT:
Proper Shipping Name:
Not regulated
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FRODUCT CODE: 01854
NAME: ATF MERCON/DEXRON III

Date Issued: 1998-01-CE .I'

Supersedes: 18997-07-15

17. PRODUCT LABEL (CONT)

Label Date: 1933-01-06

CAUTION: Misuse of empty containers can be hazardous. Empty containers can
be hazardous if used to store toxic, flammable, or reactive
materiais. Cutting or welding of empiy containers might cause
fire, explosion or toxic fumes from residues. Do not pressurize
or expose to open flame or heat. Keep container closed and drum

bungs in place.

Manufacturer’s Name and Address:
TEXACD LUBRICANTS COMPANY
P.0. Box 4427
Mouston, TX 77210-4427

TRANSPORTATION EMERGENCY Company:
CHEMTREC:

HEALTH EMERGENCY Company:

(214) B31-3400
(B00) 424-3300

{814) B31-34C0
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1.0 INTRODUCTION

Crown Resources Corporation (Crown) proposes to develop an underground gold mine on Buckhorn
Mountain approximately 3.5 air miles east of Chesaw, Washington. The project will be developed on
private land and on public land administered by the U.S. Forest Service (USFS) Okanogan National
Forest (Tonasket Ranger District). Upgrading and new construction of access roads will occur on land
owned by the USFS and the Department of Natural Resources, (DNR) Washington (). This plan

presents reclamation activities for final mine closure at the Buckhorn Mt. Mine Project.

Historic and current land uses for the project site include hunting, gathering, mineral exploration and
extraction, logging, agriculture, residential development, timber sale, firewood gathering, grazing,
and recreation. Management of the USFS land in the vicinity of the project is guided by a land and
resource management plan (RMP) developed by the USFS (USFS 1989). The RMP states that all
operations associated with mining development shall adhere to National Forest Management Act,
which requires reclamation of all mining operations and compliance to air and water quality state and
federal standards. The goal of reclamation is to return the site to a productive post-mining condition

following closure and decommissioning.

Reclamation plans with regard to mining activities are discussed below as they pertain to road
building, concurrent reclamation, interim reclamation, and final reclamation of the disturbed areas.
Reclamation plans presented here are, to the extent applicable and appropriate, based on

recommendations contained in the BLM Solid Minerals Reclamation Handbook (BLM 1992).
Water quality protection will be effected through the use of appropriate best management practices
(BMPs) for control of erosion, sediment transport and sediment collection, and by the revegetation of

the majority of disturbed surfaces.

Reclamation will be completed on both private and public lands. Key facilities to be reclaimed

include:

e Mine portal and ventilation areas

e Backfill Quarry Site
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e Access roads

e  Monitor wells

The area surrounding the proposed mine supports forest plant communities typically found in north
central Washington. Almost all of the area immediately surrounding the mine site has been disturbed
by historical timber harvesting and drill road construction. The majority of drill roads have been

recently recontoured and reseeded and are currently being monitored for vegetative success.

The surface reclamation of the mine site area of disturbance will entail the installation of bulkheads in
the underground workings, plugging of the primary and secondary portals and the ventilation shafts
followed by final recontouring and revegetation. The surface reclamation of the backfill quarry site
will consist of final recontouring, placement of topsoil and revegetation. The reclamation species mix
will provide soil stabilization and erosion protection until the site is recolonized through natural
invasion from surrounding timber stands. The vegetation in the mine area is described by Bio-
Resources, Inc. (1995), and A.G. Crook (1992 and 1993), as largely consisting of the following plant

associations:

e Pseudotsuga menziesii (Douglas-fir)/Physocarpus malvaceus (Ninebark)

e Abies lasiocarpa (Subalpine fir)/Linnaea borealis (Twin-flower)

e Pseudotsuga menziesii (Douglas-fir)/Calamagrostis rubescens (Pinegrass).

e [tis expected that planting the above listed plant associations at the mine site will
return it to those communities which the general area currently supports.

In order to be successful, in the most cost-effective manner, reclamation planning must be initiated
during the mine facility design phase and must continue until the appropriate success criteria are
achieved. The plan must be flexible enough to accommodate potential changes in the mining
operation over time. The current mining plan is for minimal surface disturbance by the use of
underground mining methodology and the underground disposal of waste rock for backfill material
instead of surface disposal. Both cemented backfill and uncemented backfill will be placed in the

mine during operation to minimize surface disturbance related to subsidence.
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1.1  Post Mining Land Use

The post mining productive land uses for the mine site will be hunting and gathering, timber harvest,
wildlife habitat, grazing, recreation, and mining. These proposed uses are consistent with the USFS
RMP as amended by the Spokane Resource Management Plan Record of Decision (ROD)
(BLM 1987).

1.2 Reclamation Schedule

Reclamation activities will be scheduled to occur as soon as practical after the mining activities are
completed, thus minimizing erosion on exposed surfaces and sediment contribution to surface waters.
In general, reclamation will be timed to take advantage of optimal climatic conditions. Final grading,
drainage, and sediment control establishment will occur over the late spring and summer months.
Seedbeds will be prepared in later summer or early fall just prior to seeding. Seeding will be
completed in mid-late fall in order to take advantage of winter and spring moisture. If seeding is not
completed prior to the onset of winter, or if fall seeding is unsuccessful, early spring seeding could
occur as an alternative. Isolated ecological islands will be created from restored and transplanted

shrubs and trees. The remainder of the area will be reclaimed using the established seed mixture.

Many of the reclamation activities can not occur until near the time of final mine closure. Areas such
as the underground workings and surface facilities will remain active until mine closure. However,
during the anticipated life of the project, interim and concurrent reclamation will occur to reduce

erosion and the potential for off-site degradation.

1.2.1 Interim Reclamation

Interim reclamation refers to reclamation efforts on lands disturbed during the course of the Mine that
will be redisturbed during mining activities. These lands, while not at final reclamation contours will
not be redisturbed for a significant time period and therefore require interim stabilization. To reduce
erosion and sedimentation during the life of the operations, disturbed areas will be temporarily
revegetated. Topsoil will not be applied to temporarily revegetated areas. These areas will be

broadcast seeded with an interim seed mixture. Mulch and fertilizer may be added if initial seeding is
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unsuccessful. The topsoil stockpiles berm and access road embankments will require interim

reclamation.

1.2.2 Concurrent Reclamation

Concurrent reclamation refers to reclamation activities which can be carried on at the same time as
ongoing mining activities. Concurrent reclamation can be advantageously employed on disturbed
areas that have served their purpose and are ready to be graded to final reclamation contours. Such

areas will include:

e Disturbances associated with diversion ditches,
e Temporary development rock storage areas which are no longer needed,
e Any access roads that will not be needed for future activities.

Tree and scrub seedlings will not be planted along the roadways out slope disturbances. Natural re-
establishment of trees and shrubs should be adequate to meet revegetation standards within the long,
narrow corridors. Voluntary woody species reinvasion will be monitored through the active mining
period. If woody species density is not adequate to meet the standards, additional shrub and tree

seedlings will be planted along the corridors.

Where possible during the life of the project, disturbed lands will be reclaimed during ongoing

mining operations.

1.2.3 Temporary Closure

Although the proposed project will operate year-round, it is possible that conditions may be
encountered during the life of the project that may require temporary shutdown of the operations.

The primary concern during a temporary closure will be maintenance of the water control structures.
The temporary closure plan is based on an economic shutdown of more than one year duration but not

to exceed two or three years. The following steps will be followed to ensure that the closure and

subsequent restart activities will be accomplished in a timely and environmentally safe manner:
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e In the event of a temporary shutdown planned for more than one year, the
appropriate regulatory officials in the USFS and Washington DOE will be
promptly notified.

e Inventories of petroleum products, explosive and other potentially hazardous
supplies that will not be used during shutdown will be used at other sites,
returned to suppliers, or disposed of in compliance to the appropriate regulations.

e Concurrent reclamation will be implemented on areas not scheduled for
additional disturbance.

e Crown personnel will regularly inspect on-site shutdown monitoring and
maintenance activities which will include:

O Maintaining access roads to all project facilities and monitoring locations.

o Diversion ditches and infiltration ponds will be inspected annually in the fall
to ensure that spring runoff can be handled and that the systems continue to
function properly after major storm events. Maintenance will be performed
as necessary.

O Appropriate sediment control measures will be implemented as necessary to
control erosion from disturbed areas which cannot be finally reclaimed.

O Security and fire patrol of the facilities.

e Appropriate monitoring inspection reports will be completed and submitted to
appropriate state and federal regulatory agencies during the temporary closure
period as required.

1.2.4 Final Reclamation

Most reclamation activities will take place at the time of mine closure and will be considered “final”

reclamation. The areas to undergo reclamation at mine closure include:

e The portal and ventilation areas,

e The sediment control ponds,

e Access roads and any drill pads which will be needed until mining ceases, and
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e Quarry site associated areas of disturbance.

Final reclamation will be implemented upon the completion of mining and exploration. Final

reclamation procedures are discusses below in detail.
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2.0 GENERAL RECLAMATION PROCEDURES

This section includes the general steps to be followed in reclaiming each of the disturbance areas.

2.1 Soil Management

Crown recognizes that soil resources, particularly topsoil, or coversoil materials, is a critical
component of the revegetation plan and will enhance and speed recovery of the disturbed areas a
valuable resource at the site. Soil horizons will be stripped immediately following vegetation clearing
from facility sites prior to construction. This action will assure viable, handling and stockpiling of
those soils will be completed to allow microbial activity upon redistribution to the degree practical.
Soil stockpiles will be reseeded with noxious weed-free mixed cover vegetation with an emphasis on

the ability to root quickly and contain native species.

Soil is defined as the A horizon within the soil solum. The A horizon is the mineral horizon
containing an accumulation of organic matter that has lost clay, iron, or aluminum with resulting
concentrations of quartz or other resistant minerals of sand and silt size. The A horizon will normally
sustain plant growth. Subsoil is defined as the B and/or C horizon within the soil solum. The
B horizon is characterized by the accumulation of clay, iron, aluminum, and humus. The C horizon is
the mineral soil horizon, excluding bedrock, which has weathered outside the zone of major
biological activity (Buol, et al. 1981). Soil and subsoil will be used as plant growth medium for final

and concurrent reclamation.

Topsoil, for the puroposes of this Reclamation Plan, is defined as the soil of the A and B horizons or
referred to as all solum materials that will sustain plant growth. Topsoil will be used to facilitate

revegetation of areas disturbed by the mining operation.

All soil and subsoil that can be practicably salvaged will be salvaged during land clearing activities.
During construction or upgrading of roads, site preparation for the mine, sediment control structures,
office and parking lot, the plant growth soil layer will be windrowed adjacent to the disturbed area or
stockpile in strategic locations for visual shielding. The soil will be reclaimed on an interim basis,

and retained for replacement and revegetation at the time of final reclamation.
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2.2 Fertilization

Soil fertilizer will provide an initial source of nutrients for establishment of the various desired plant
communities. Fertilization will also provide a source of nutrients for the development of microbial
communities which will ultimately perpetuate nutrient cycling and soil development. The objective
of soil fertilization is to provide a short-term nutrient supply to promote the establishment and growth
of desirable plant species. Subsequently long-term nutrient requirements will be satisfied through the

development of natural nutrient cycling and plant communities that are not fertilizer dependent.

Fertilization, particularly introduction of high nitrogen levels, may promote the invasion of weedy
species. Native species are generally adapted to low levels of available nutrients. General
fertilization guidelines will be used to evaluate the nutrient status of the material. Prior to topsoil
placement, the stockpiled materials will be tested for available nutrients to verify that vegetation can
be established without fertilization. If testing indicates that the soil does not have sufficient nutrients
to maintain vegetation then the soil will be amended with fertilizer in order to facilitate the
establishment of seeded species. If fertilizer is required, care will be taken to avoid the establishment

of a plant community which is dependent on high nutrient levels.

2.3 Cultural Treatments

Cultural treatments typically refer to soil-modification practices that create more favorable conditions

to facilitate plant growth by:

o Initiating and maintaining a stable soil system;

e Reducing erosion of surface soils;

e Increasing soil moisture and reducing evaporative losses;

o Extending the season of seeding and moderating local microclimates; and,

Modifying microenvironments to create a more diverse plant community.

Typical cultural treatments that can be used to facilitate plant community development include soil

ripping, tilling, harrowing, seedbed preparation, mulching, and erosion control measures. All mine
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units which are compacted (i.e., roads, level surfaces on waste rock disposal areas, and surface
facilities), will be deep ripped with bulldozer-mounted ripper bars or a chisel plow to a depth of 12 to
18 inches to loosen the plant rooting zone, create an adhesive surface for the topsoil application, and
incorporate fertilizer materials. Deep ripping will increase infiltration by decreasing the bulk density,
thus reducing run-off and erosion from the reclaimed slopes. Scarification (shallow ripping to 8 to
10 inches) will be conducted on mine units which do not have deep subsoil compaction. Ripping on
all reclaimed slopes will occur parallel to the contours where possible. Ripping increases soil
infiltration rates, soil water holding capacity and root permeability, thereby facilitating the
establishment of perennial vegetation. On steeper slopes that have subsoil compaction, ripping will
occur perpendicular to the contours and a chain drag will be attached behind the ripper to eliminate
furrows. This will reduce erosion due to channelized flow. Topsoil application on slopes will result

in a loose soil surface that is a receptive seed germination environment.

2.4 Erosion and Sediment Control

Long-term erosion control will be achieved by revegetating exposed soils as quickly as possible and
to the maximum extent practical. Short-term erosion will be accomplished during mine operation by
diverting surface water through diversion channels to infiltration ponds thereby eliminating excessive
sediment transport from disturbed areas. Sediment control structures will be placed as necessary in
ditches and below unrevegetated slopes to aid erosion and sediment control. Culverts will be used to
convey flow beneath access and haul roads. Catchment ditches will control storm water flow
originating on the sites themselves. Storm water will be directed through sediment control structures
and traps that will be designed to detain flows originating from disturbed surfaces to allow
sedimentation to occur behind the structures prior to infiltration into specially designed infiltration

structures.

Sedimentation ponds will be monitored at least once per month during the summer months and
weekly during spring snowmelt and as necessary following large precipitation events. Sedimentation
ponds will be cleaned as necessary using a backhoe. Sediment removed from the ponds will be added

to the topsoil stockpiles.

Sediment controls and diversion channels will be constructed and made fully operational prior to

beginning other surface disturbance activities. Hay bales, silt fences, matting, and other sediment
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Appendix D

management practices will be used as necessary to aid in erosion and sediment control. Only hay that
is certified noxious-weed-free will be used in order to reduce the potential for establishment of
invasive species.

techniques to enhance stability and reduce sedimentation, and revegetation practices to provide soil

stabilizing vegetation cover adequate to minimize erosion.

Measures to control runoff and sediment transport during operations and until vegetation has been

successfully established include the following:

The disturbed area will be kept to a minimum at any given time through interim
and concurrent reclamation.

Drainage structures constructed on access and haul roads will include properly
installed channels with appropriate BMP’s such as, water-bars, cross drains,
culverts, sediment traps and silt fencing.

Management practices such as check dams, dispersion terraces, and filter fences
will be used during construction and operations.

Rapidly developing and sod-forming plant species may be included in the seed
mixture to provide rapid stabilization.

Topsoil redistribution and revegetation will occur in the first appropriate season
after cessation of mining.

Mulch (and tackifiers on hydroseeded areas) will be applied to aid in erosion
control and moisture retention as necessary. It is anticipated that mulch will be
applied to topsoil stockpiles and slopes steeper than 2H:1V.

Revegetated areas will be protected from disturbance by placing signs and
barriers to restrict traffic until vegetation is established.

Interim revegetation will be used to stabilize topsoil stockpiles.

Roads and water control structures will be maintained periodically as needed.

Grading during reclamation will be designed and conducted to minimize the
potential for erosion. Specifically:
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e Reclaimed slopes will be inspected periodically. Any rills and gullies that
develop will be stabilized and revegetated by backfilling, hand compacting and
seeding with the interim seed mixture.

e Fill slopes and other potential sediment sources will be visually inspected
throughout the operation to allow early detection of erosion and vegetation
problems. During critical runoff periods such as spring snowmelt, inspection of
some layer fills and erosive areas will be on a more frequent basis.

e Road grades have been designed such that natural drainage patterns are disrupted
as little as possible.

2.5  Grading and Stabilization

Slopes will be shaped for reclamation upon completion of the active life of each project component.
Depending on the type of material, erodibility, and the practical considerations of the mining process,
overall slope grades will vary. Grading will be accomplished using bulldozers, or as directed by the

agencies, a backhoe.

Loose faces of slopes which are accessible will be "walked" with a dozer to partially compact the
surfaces prior to topsoil placement. Haul and access roads to be reclaimed will be graded or have the
edge berm pulled back prior to revegetation. In addition, compacted surfaces, such as roads, parking
areas and building areas, will be ripped or scarified as discussed in Section 2.3, prior to topsoil

placement and revegetation.

2.6  Revegetation

2.6.1 Topsoil Application

Prior to topsoil replacement, composite samples will be taken from each stockpile. The samples will
be analyzed for texture, organic material, pH, available macro-nutrients and available micro-nutrients.

Topsoil will be placed on all reclaimed areas to provide growth medium for revegetation.
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2.6.2 Species Selection

The selection of appropriate grass and forb species for revegetation and appropriate sources of plant
materials is a critical process which controls the function of the overall revegetation program. All
species included in the proposed seed mixtures will be adapted to the area. Species selection is based
on proposed land use, climate, and soil conditions. Species selection will be reviewed by the USFS
or DNR prior to final revegetation. For USFS property it is proposed that the vegetation mix,
inclding trees, shrubs, forbs and graminoids will conform substantially to Table 3.4-1B proposed in
the Final Reclamation Plan of the Plan of Operations for the Crown Jewel Project (BMG 1996).
Specific seed sources will be selected to ensure that the plants are adapted to the elevation,
precipitation, temperature, and soil conditions present at the Buckhorn Sites. Additionally, all

disturbed areas at the mine site will have native tree and shrub transplants and seedlings planted.

The species mixture chosen for revegetation is designed to provide a stable environment that will be
capable of supporting pre-mining land uses. All species selected for revegetation at the site will be
adapted to low fertility environments. Species that are adapted to low nutrient conditions are better
suited to compete with aggressive weedy species during the critical plant establishment period. The
utilization of adapted species and careful fertilization techniques will ultimately result in a plant
community composed of species that can survive lower nutrient conditions, yet out-compete
aggressive weedy invaders that require higher nutrient conditions. Seeds are available from suppliers
in Washington State and seedlings from suppliers in the Pacific Northwest who specialize in
reclamation. Crown will obtain seeds from established seed supply companies which produce seed
adapted to the conditions (elevation range of 3,000 to 5,000 ft MSL and average annual precipitation
of 13 to 25 inches) at the Buckhorn Mt. site. If appropriate seed sources are not available, with
adequate lead time, most seed distributors will collect appropriate seed sources as required for a given

revegetation request.

Data from the BioResources (1995) vegetation survey were used to develop the following interim
revegetation species list. Trees and shrubs will be planted where feasible, and an additional seed
mixture of forbs and graminoids applied. A list of trees, shrubs, forbs, and graminoids species to be

included in revegetation are included below. Also included are the planting or seed application rate.
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Species Plant Seed
Scientific Name Common Name (Stem/ac) | (Ib PLS/ac)

Trees

Pseudotsuga menziesii Douglas-fir 162

Acer glabrum Douglas maple 65

Picea engelmannii Engelmann spruce 32

Abies lasiocarpa Subalpine fir 33

Larix occidentalis Western larch 33

Shrubs

Pachistima myrsinites Pachistima 130

Linnaea borealis Twinflower 75

Arctostaphylos uva-ursi Kinnikinnik 45

Lonicera utahensis Utah honeysuckle 25

Chimaphila umbellata Pipsissewa 30

Spirea betulifolia Shiny-leaf spirea 30

Vacinnium membranaceum Big huckleberry 10

Physocarpos malvaceous Ninebark 40

Shepherdia canadensis Russet buffaloberry 5

Berberis Oregongrape 10

Forbs

Fragaria spp. Strawberry

Antennaria racemosa Raceme pussytoes

Lupinus spp. Lupine

Achillea millefolium Yarrow 0.11

Thalictrum spp. Meadowrue

Arnica cordifolia Heartleaf arnica

Clematis columbianum Rock clematis

Forbs continued

Epilobium angustifolium Fireweed 0.04

Hieracium albiflorum White hawkweed

Goodyera oblongifolia Western rattlesnake plantain

Pyrola secunda One-sided wintergreen

Smilacina racemosa Western solomonplume

Viola spp. Violet

Graminoids

Calamagrostis rubescens Pinegrass

Carex spp. Carex

Festuca occidentalis Western fescue

Pseudoroegneria spicata Bluebunch wheatgrass 5.60

Bromus vulgaris Columbia brome

Poa ampla/segunda Big bluegrass/Sandberg’s bluegrass 0.80

Species are recommended because they are native to the Buckhorn Mt. area and will ultimately

become the dominant herbaceous species on the revegetated areas. However, these species are slow
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to colonize and therefore are not recommended for use alone in revegetation seed mixtures where
erosion control is the overriding concern in the first year or two of growth. Therefore, species such as
big bluegrass are included and provide excellent forge and is popular with upland game birds as
nesting habitat. Bluebunch wheatgrass is a cool season sod forming grass which will provide erosion

protection in the early stages of revegetation.

At least 15 percent of the species mix selected to provide immediate soil stabilization during

reclamation will be species with higher palatability to wildlife.

Seed mixes for the quarry site will be developed with the assistance and approval of the DNR for

application after recontouring.

2.6.3 Seeding and Planting

If possible, all seeding and planting activities will be conducted in the fall at the conclusion of
regrading, placement of topsoil, fertilization, and seedbed preparation. Seeding is most effective
when completed prior to the period of peak precipitation. If fall seeding is unsuccessful, areas will be
re-seeded in the spring. Tree and shrub seedlings will be planted in the fall and late winter/early

spring to take advantage of soil moisture conditions.

Seedbed preparation will be accomplished using rippers on the contour when feasible. The surface of
the prepared seedbed will be left relatively rough to create microsites to facilitate burial of seed and
establishment of seedlings. Seed will be broadcast with a cyclone-type broadcaster on accessible sites
and by means of hand broadcasting on steep slopes. The seedbed will be harrowed or dragged
following seeding to ensure proper seed burial. Broadcast seeding techniques will be used on all
disturbed areas to create a more natural-appearing plant community. Broadcast seeding disperses
seed over the soil surface in a random pattern. This provides a more natural-appearing plant

community than drill seeding, which plants seeds in straight lines at fixed intervals.
If possible, planting will take place in the fall to take advantage of late-fall and spring precipitation.

If fall planting is not possible, seedlings will be planted in the spring as soon after snowmelt as

practical.
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2.6.4 Mulch Application and Surface Stabilization

Mulch may be applied as needed to seeded areas immediately after seeding to facilitate plant-
community development and to protect the seeded areas from wind and water erosion until the plants
have become established and stabilized the soil. Mulch provides a favorable plant growth
environment by maintaining effective soil temperatures to enhance germination, and by conserving
moisture in the soil profile for plant use. Areas which are difficult to reclaim may be mulched to

facilitate plant establishment.

Reseeded sloped surfaces are to be mulched with either wood-fiber hydromulch or straw mulch at a
rate sufficient to preclude erosion and provide a suitable environment for plant establishment. If
wood-fiber hydromulch is used, tackifier may be added to assist in erosion control. Certain areas may
be stabilized with erosion control blankets, if necessary. Level or nearly-level surfaces will be
mulched with straw. The mulch will be crimped into the soil surface if soil conditions, slope
steepness, and coarse woody debris do not impede the use of a straw crimper. Mulch will be certified

noxious weed-free.
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3.0 RECLAMATION OF DRILL SITES/ROADS

Extensive reclamation related to previous drilling has already been completed. Exploration drilling
roads constructed by Crown and, more extensively by BMG, were reclaimed by BMG (now

Newmont Mining) in 2002 and 2003. Revegetation is currently being monitored.

Reclamation of the Buckhorn monitor well sites and access roads will be performed incrementally.

3.1 Slash Clearing and Topsoil Stripping and Salvaging

Should future exploration be required the activities would be permitted as were previous programs.

Crown will use as many open areas as possible in order to minimize the disturbance to mature trees.

Any slash will be isolated, piled, and left in place for establishment of microenvironments for rodents
and small mammals. Where practical, topsoil (growth medium) will be stripped from areas of the
roads and drill pads and stored in small stockpiles adjacent to each pad site or as sidecast along
roadways. In areas where topsoil is to remain in storage for a period exceeding six months, the

stockpiles will be seeded with the temporary seed mixture.

3.2 Drill Pads and Road Reclamation

Recontouring of monitor well or future exploration drilling pads to approximately pre-disturbance
contours will be done to the extent possible at all Buckhorn sites whether on federal, state or private
land. Many of the sites in flatter terrain will not require recontouring but may require topsoil
addition. In areas of moderate slopes, recontouring can be accomplished by salvaging sidecast
deposited during road construction. In areas of very steep slopes, some additional material will

necessarily be imported in order to recontour.

Recontouring procedures for drill roads with cuts will be determined by the steepness of slopes,
height of cuts and size of sidecast. On gentler slopes, where roads occur in unconsolidated material, a
bulldozer will be used along contour to reshape cuts by pushing up sidecast material. In areas of
moderate slope, a track-mounted excavator with a 16-foot reach will be used along contour to pull up

sidecast prior to reshaping with the cat. In areas too steep for sidehill operations of the cat, the
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excavator will place the material and compact it using the bucket. In all areas on federal land a

backhoe is proposed for use for recontouring regardless of grade.

Revegetation will use the seed mix presented in Section 2.6.2. Seeding will take place in the fall
immediately following topsoil placement. The surfaces will be broadcast seeded, planted and

mulched using the techniques described in Sections 2.6.3 and 2.6.4.

3.3 Drill Hole Abandonment

Completed exploration drill holes and monitor wells on private land are and will be abandoned during
reclamation using the methods specified by WAC 173-160 Minimum Standards for Construction and
Maintenance of Wells. Prior to capping, all holes will be filled with a drill hole abandonment fluid
consisting of a premium-grade bentonite mixed to a minimum of +50 viscosity. The surface casing
will be pulled or cut off, and the top 20 feet of the hole will be cemented. If artesian water is

encountered in a hole, that hole will be cemented from bottom (T.D.) to top (the collar).

Drill holes located on federal land will be reclaimed according to procedures in the BLM Solid

Minerals Reclamation Handbook.

Accessible drill holes which intersect underground workings during exploration and production will

be cemented if they promote an inflow of water.
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4.0 RECLAMATION OF INDIVIDUAL PROJECT COMPONENTS

The following section discusses the steps to be taken in the closure and revegetation of each project

facility.

4.1 Office Buildings and Ancillary Facilities Area

Surface organic soils will be salvaged and stockpiled from the disturbance areas of the plant site prior
to building pad construction. Upon decommissioning, stockpiled topsoil will be redistributed on the
various sites prior to revegetation. The stockpiles will have been seeded with the approved seed mix
to provide interim reclamation. All equipment and supplies within the buildings will be removed
from the site for salvage value. A decision will be made within the last year of operations as to the
disposition of the office and other buildings. It is currently anticipated that the buildings will be
dismantled and removed from the site for salvage value. Surface fuel and oil storage tanks used on-

site will be removed.

The concrete foundations of any buildings which are removed, and the concrete pads used for storage
tank containment will be broken up and buried in place to a depth of at least two feet in accordance
with WAC 173-304 Minimum Functional Standards for Solid Waste Handling. Prior to placing
topsoil, the surface will be ripped using a dozer-mounted ripper bar to a depth of 12 to 18 inches to
alleviate compaction and increase infiltration, thus reducing runoff and erosion, providing available
moisture for plant roots and providing a roughened contact surface for applied topsoil. Topsoil will
be placed at a depth of approximately 8 inches. Topsoil will be re-spread using a bulldozer.
Following topsoil placement, the surface will be shallow-ripped to a depth of approximately eight
inches using a chisel plow. This will create a roughened surface which provides a protected
microenvironment to aid in vegetation establishment. The pads of any buildings that are removed
will be recontoured to be free draining and blend into the surrounding topography. The surface
facilities of the sewerage septic system, if present, will be removed. All excavations will be back
filled or recontoured to restore free drainage and blend into the surrounding topography. Any
disturbed areas that remain following the disposition of the buildings will be covered with salvaged

soil and revegetated as described in Section 2.6.2.
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4.2  Underground Workings

Access to the underground mine will be via a primary and a secondary (upper) portal. These declines
will be located above the groundwater elevation at their locations. Upon ultimate closure of the site,
the adits will be plugged, recontoured, and revegetated. The cut faces of the entrances to the adits
will be partially backfilled and recontoured. Plugging the adits will be accomplished according to the
guidelines specified in the BLM Reclamation Handbook.

The undergournd mine workings will be closed by installing permanent concrete bulkheads at points
above and below the pre-mining groundwater level and allowing the workings to flood as shown on
Figure D-1. The bulkheads will ensure that no piping of water under hydrostatic head will occur
behind the portal closures. After closure there will be no discharge from the decline openings or
ventilation raises since the natural groundwater level is below the elevation of the portal openings.

Redundant assurance of no discharge will be afforded by the bulkheads and plugs.

Flooding of the majority of the workings will minimize oxidation of sulfide bearing material, prevent
acid drainage, and provide additional resistance to subsidence. Prior to flooding, all equipment,
which may have an adverse affect on groundwater quality, and any materials which are contaminated
with oil or grease will be removed from the mine and disposed of in an appropriate and licensed

disposal facility or land farmed and bioremediated on site.

The backfilling of the entrances to the adits will prevent access to the workings, and will be contoured
to integrate with the surrounding topography as closely approximating the pre-mining terrain as is

practical.

During mining, voids produced will be selectively backfilled following completion of stoping. The
use of cemented backfill (glacial gravels) or uncemented backfill (development rock or gravel) will
be determined based on the requirement for stope stability depending on stope geometry, size, depth
from surface, and mine sequencing. Backfilling will be the primary means of preventing subsidence
of the rock overlying the stopes. This will serve the dual purpose of preventing surface damage
caused by subsidence and minimize flow into the workings by preventing fractures caused by

subsidence.
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The ventilation raises at mine closure will be permanently capped. The caps will be designed to
prevent subsidence at the surface even in the event of collapse of the raise walls. The cap will be

constructed of reinforced concrete.

4.3 Sediment Control Structures

At closure, the sediment pond embankments will be removed by grading into the pond area. The
grading will be accomplished in a manner that restores the original drainage patterns. The
disturbance associated with the sediment ponds will be revegetated as described in Section 2.6.2 and

will comply with the storm water pollution prevention and erosion control plan.

4.4 Roads

As soon as practical after new road construction or road upgrading, cut-and-fill slopes will be

reclaimed on an interim basis as described in Section 2.6.2.

Crown will work with the USFS to determine which roads on USFS land should be left open after
reclamation. Roads which will be removed will be ripped to a depth of 12 to 18 inches to reduce
compaction. If necessary, heavily compacted portions of roads will be ripped twice. Minor regrading
will be conducted to achieve approximate pre-mining contours. Soil will be redistributed, fertilized

(if necessary), and the area seeded and mulched as discussed in Sections 2.6.2 and 2.6.3.

Roads with significant cut or fill will be ripped and the road bed material will be recontoured to blend
with the surrounding areas. This will be accomplished by a dozer on slopes flatter than 2.5H:1V or a
hydraulic excavator, gradall, or backhoe on steeper sideslopes. Reclaimed road surfaces will be
stabilized using erosion control BMP’s, such as diversion channels, terraces and/or water bars as
necessary. Soil will be redistributed, fertilized, if necessary, and the area seeded and mulched as
discussed in Sections 2.6.2 and 2.6.3. Reclaimed roads which could experience continued use after

reclamation will be blocked with earth or rock berms to eliminate vehicular access.

1:10212002104001040310232002.0403.09920.DOC Crown Resources Corporation



Appendix D
February 2004 -21- 023-2002

4.5 Power Lines and Fencing

At the completion of mining activities, any power poles and lines on the mine site or the quarry site
will be removed. Power lines providing electricity to the sites will be reclaimed according to the
instructions of the PUD. All surface disturbances related to these removal activities will be regraded
and seeded and/or planted with the appropriate mixture, depending on the location. Compacted areas

resulting from pole removal will be ripped and revegetated.

Fencing at the mine and quarry sites will be removed when reclamation is complete and revegetation

is established.
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5.0 POST CLOSURE MONITORING PLAN

Reclamation performance monitoring will begin either during operations or during the first growing
season after reclamation operations have been completed for a reclaimed segment. Monitoring will
continue until successful reclamation is achieved on all areas directly disturbed by mining operations
and reclaimed. Monitoring at closure and through reclamation will focus on water quality protection,

noxious weed control, erosion control, slope stability, and revegetation.

During the period of monitoring Crown will submit an annual report to the USFS, WDOE, and
WDNR for the preceding calendar year. The annual report will contain descriptions of the
reclamation activities completed during the previous year. The annual report will also include a

summary of areas reclaimed and any corrective actions completed and/or proposed.

51 Subsidence

During mining, the stopewalls and the surface will be monitored for signs of subsidence. The voids
produced during mining will be selectively backfilled after stoping is completed. Backfilling will
prevent surface disturbance by minimizing subsidence of the rock immediately overlying the stopes.

The results of monitoring will be used to determine the placement of backfill during operation.

5.2  Water Quality Monitoring

A Project Monitoring Plan will be developed to describe the operational monitoring of surface water,
groundwater, and spring and seep monitoring during operations. The Plan will incorporate and
synthesize monitoring requirements of all permits. Following closure and reclamation, some of the
monitoring points and parameters to be analyzed may be revised or dropped based on the results of
operational monitoring. Post closure monitoring programs will be developed in cooperation with the

agencies prior to closure.

5.3  Geochemical Monitoring

The geochemical behavior of the rock to be mined and processed for the Buckhorn Mountain Project

has been extensively characterized by BMG (Adrian Smith Consulting Inc. 1992; Kea Pacific 1993a,
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1993b, 1993c; BMG 1993; BMG in association with Geochimica and Golder 1996;
TerraMatrix 1995; and Geochimica 1996) and in the Crown Jewel FEIS (USFS and DOE 1997).

Humidity Cell Testing (HCT) results confirmed that only small portion of the waste rock materials
may generate acid drainage. HCT results for the ore indicated that these materials are not acid
generating. Consequently the potential for acid generation within the temporary development rock
stockpiles is remote. Concurrent reclamation of the areas covered by these stockpiles will occur after

all of the development rock backfill has been placed underground.

Backfilling which occurs during mining will provide assurance that the underground workings will not
produce acid drainage. The neutralizing character of the wall rocks, the neutralizing backfilled
development rock, the neutral glacial gravels and, particularly, the added cement, will ensure that a
neutralizing environment will exist in the previous underground workings. To evaluate the effectiveness
of these mitigative measures, water quality samples will be taken quarterly for a period of at least three
years or as directed by the DOE. The samples will be tested at an approved laboratory for parameters

established in the Washington State Waste Discharge Permit.

5.4  Noxious Weed Control Monitoring

Reclaimed areas will be monitored for the occurrence of noxious weeds. If noxious weeds are
identified in revegetated areas Crown will implement weed control measures as discussed in

Section 7.0.

5.5  Erosion Control Monitoring

Soil stability will be estimated for all reclaimed areas using the qualitative descriptors in the 1973
Determination of Erosion Condition Class Form 7310-12 (U.S. Department of the Interior). A
qualified technician will observe each reclaimed area and assign one to the listed qualitative
descriptors. The designations will be completed twice annually for erosion control purposes, once in
the spring and once in the fall; and at year three for performance monitoring purposes. The
monitoring results will be used to aid in determining the cause of any failures which are encountered

and to locate problem areas before erosion becomes widespread enough to affect water quality. Areas
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which have temporary erosion control BMPs, such as silt fencing and straw bales, will be monitored

as described above. These BMPs will be removed when no longer essential for erosion control.

5.6  Revegetation Monitoring Plan

It is recommended that inspections be performed annually for three years during the peak of the
growing season or until a satisfactory vegetative community has been established. Crown will

monitor both the private, DNR and USFS land and re-seed any areas where revegetation is not

successful.

1:10212002104001040310232002.0403.09920.DOC Crown Resources Corporation



Appendix D
February 2004 -25- 023-2002

6.0 PUBLIC SAFETY

Various activities prior to and during the mine life and during closures will be performed to protect
public safety. Safety measures to be used during mining operations are described in the Plan of

Operations.

Closure of the underground working will be accomplished by backfilling during operations and
plugging the portal at closure. The voids produced during mining will be selectively backfilled after
stoping is completed. Backfilling will prevent surface disturbance by minimizing subsidence of the

rock immediately overlying the stopes and will provide stability in the workings during operation.

The ventilation raises and portals will be closed by constructing blockages at the entrances and

covering by backfilling to return the surfaces to approximate pre-mining contours.
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7.0 NOXIOUS WEED CONTROL PLAN

Reclamation activities will take place as soon as possible after disturbance using a seed mixture that
will include species that establish quickly. This will help prevent the establishment of noxious weed
species. Commercially available certified noxious weed free species will be used in reclamation as
much as possible. Minimizing the use of fertilization will also prevent the establishment of noxious
weed species which prefer high nitrogen levels in soils. To this end, natural minimization of weeds
will be attempted and exercised. However, in the event natural means are inadequate the noxious

weed control plan will be initiated.

The noxious weed control plan will include the application of appropriate herbicides or, if directed by
the Weed Boards of Okanogan or Ferry Counties, the use of biological conrol methods. Use of
herbicides on federal land will be approved by the USFS. Herbicide and biological technologies for
the control of weeds has developed rapidly in recent years, and is the most widely used means of
removing noxious weeds from naturally-occurring plant communities. The use of herbicides has
many advantages over other control methods such as biological, mechanical, and fire. These

advantages include:

e Less expensive than most mechanical methods;

e (Can be used on steep or rocky slopes where mechanical methods are not
possible;

e Provides a selective means of killing certain weed species, such as root sprouters
that cannot be efficiently controlled by other methods;

e Maintains grass and litter cover and does not expose soil to erosion;

e Provides rapid control; and,

e s safer than fire.

The plant species proposed for revegetating all facilities include mixtures of grasses and forbs which
will be developed in cooperation with the agencies or as described in Section 2.6.2. The herbicides
which are proposed for controlling all noxious weeds that may invade revegetated areas are 2, 4-D,

and Tordon. These herbicides, when properly applied, will not damage grasses, but will affect
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broadleaf plants such as forbs and shrubs. Annual weed inspections and treatments will keep
establishment of these species to a minimum and provide adequate control. Crown will consult with
the Okanogan and Ferry County Weed Boards and the USFS (for Federal land) to determine the most

appropriate control methods.

Additional noxious weed control measures include:

Perform concurrent and interim reclamation where possible.

e Ifavailable, use certified noxious-weed-free seeds.

e Establish perennial vegetation cover using seeding mixtures which include
adapted native species.

e Straw and mulch used during mining activities for erosion control, sediment
treatment, etc. will be certified noxious-weed free.

e Herbicide application will be conducted at a time of year that results in the most
efficient use of specific herbicides and/or labor.

e All previously used equipment will be washed prior to arriving on site.

1:10212002104001040310232002.0403.09920.DOC Crown Resources Corporation



Appendix D
February 2004 -28- 023-2002

8.0 REFERENCES

A.G. Crook Company. 1992. Range resources and noxious week surveys — Crown Jewel Project.
December.

A.G. Crook Company. 1993. Draft timber and vegetation resource studies — Crown Jewel Project.
May

Adrian Smith Consulting Inc. 1992. Report on the Waste Rock Geochemical Testing Program:
Crown Jewel Project, Chesaw, Washington.

Battle Mountain Gold Company (BMG). 1993. Report on Geochemical Testing of Ore and Low
Grade Ore Crown Jewel Project.

Battle Mountain Gold Company (BMG). 1996. Crown Jewel Joint Venture Project, Battle Mountain
Gold Company and Crown Resources Corporation, Okanogan County Washington,
Reclamation Plan.

Bio-Resources, Inc. 1995. Vegetation survey of the Crown Jewel Project; Okanogan, County,
Washington. December.

BLM — See U.S. Department of the Interior.

Buol, S.W., F.D. Hole, and R. ] McCraken. 1981. Soil genesis and classification, 2" edition. Ames,
Iowa: The Iowa State University Press.

Geochimica, Inc. 1996. Report on Waste Rock Geochemical Testing Program, Crown Jewel Project,
Phase IV, Additional Humidity Cell Tests. Unpublished Report.

Kea Pacific Holdings Inc. and Golder Associates Inc. 1993a. Report on the Waste Rock
Geochemical Testing Program, Crown Jewel Project. Unpubl. Rpt.

Kea Pacific Holdings Inc. and Golder Associates Inc. 1993b. Report on the Waste Rock
Geochemical Testing Program, Crown Jewel Project, Responses to Agency Comments.

Kea Pacific Holdings Inc. and Golder Associates Inc. 1993c. Report on Geochemical Testing of: Ore
and Low Grade Ore, Crown Jewel Project. Unpubl. Rpt.

TerraMatrix. 1995. Final Summary Report, Confirmation Geochemistry Program, Crown Jewel
Project.

U.S. Department of Interior, Burecau of Land Management. 1992. Solids Minerals Reclamation
Handbook. BLM Manual Handbook H-3042-1.

1:10212002104001040310232002.0403.09920.DOC Crown Resources Corporation



Appendix D
February 2004 -29- 023-2002

U.S. Department of the Interior. 1987. Spokane Resource Management Plan Record of Decision,
Rangeland Program Summary (RPS). Bureau of Land Management, Spokane District Office.
May 1987.

U.S. Department of Agriculture, Forest Service. 1997. Final Environmental Impact Statement:
Crown Jewel Mine, Okanagon County Washington, Volume 1 assembled by TerraMatrix for
the US Forest Service and the Washington State Department of Ecology. Tonasket, WA :
U.S.D.A. Forest Service, Tonasket Ranger District.

U.S. Department of Agriculture, Forest Service. 1997. Final Environmental Impact Statement:
Crown Jewel Mine, Okanagon County Washington, Volume 2 assembled by TerraMatrix for
the US Forest Service and the Washington State Department of Ecology. Tonasket, WA :
U.S.D.A. Forest Service, Tonasket Ranger District.

U.S. Department of Agriculture, Forest Service. 1989. Land and Resource Management Plan,
Okanogan National Forest.

U.S. Environmental Protection Agency (EPA). 1995. Synthetic precipitation leaching procedure,
evaluating solid waste; physical/chemical methods, EPA SW-846. Washington, D.C.: U.S.
Government Printing Offices. 40 CFR 261, Appendix II-Method 1312 (7-1-92 edition).

Washington Department of Ecology. 1992. Water Quality Standards for Surface Waters of the State
of Washington, Washington Administrative Code, Chapter 173-201.

1:10212002104001040310232002.0403.09920.DOC Crown Resources Corporation



FIGURES

February 2004 Crown Resource Corporation 023-2002

1:\02\2002104001040310232002.0403.09920.DOC



123 - LN R A ey
Tah |;|-'- MG I

Buckhorn Mt. Mine Plan
Oblique View

"
Southwest Ore Z"""’... | Gold Bowl Ore Zones
' *"*Uppemartal
| Ventilatmn Rarse =

B g =t Backfl Plant . Ventilation
s - "Raise
-"Backf‘ul F‘ass Frc:rn Surfaeﬁ ta

Surface

Legend

m=m Southwest Ore Zone
mz  Gold Bowl Ore Zone
mm Primary Mine Development
mm Secondary Ming Development AT
mmm  Yentilation passes BUCKHORN MOUNTAIN PROJECT
@ Bulkhead location OKANOGAN CO., WASHINGTON
“I'LL
MINE PLAN
OBLIQUE VIEW - BULKHEAD LOCATIONS
[ B R QI d
- CROWN SUALL Tl aFe A

RESOURCES FIGURE D-1




	APP A - LIST OF MINE SITE AND MILL CLAIMS
	APP B - GROUNDWATER MODELLING RESULTS BUCKHORN MOUNTAIN PROJECT
	APP C - MATERIAL SAFETY DATA SHEETS FOR CHEMICAL CONSUMABLES
	APP D - RECLAMATION PLAN
	App B.pdf
	APP A - LIST OF MINE SITE AND MILL CLAIMS
	APP B - GROUNDWATER MODELLING RESULTS BUCKHORN MOUNTAIN PROJECT
	APP C - MATERIAL SAFETY DATA SHEETS FOR CHEMICAL CONSUMABLES
	APP D - RECLAMATION PLAN

	App B Text.pdf
	APP A - LIST OF MINE SITE AND MILL CLAIMS
	APP B - GROUNDWATER MODELLING RESULTS BUCKHORN MOUNTAIN PROJECT
	APP C - MATERIAL SAFETY DATA SHEETS FOR CHEMICAL CONSUMABLES
	APP D - RECLAMATION PLAN

	App D.pdf
	APP A - LIST OF MINE SITE AND MILL CLAIMS
	APP B - GROUNDWATER MODELLING RESULTS BUCKHORN MOUNTAIN PROJECT
	APP C - MATERIAL SAFETY DATA SHEETS FOR CHEMICAL CONSUMABLES
	APP D - RECLAMATION PLAN




