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CHAPTER 1

SUMMARIZED DISCUSSION OF DESIGN OBJECTIVES AND ACHIEVEMENTS

by

Paul F. Gnirk
william H. Grams
Arlo F. Fossum
Thornas J. Zeller

1.1. Statement of Objectives

The overall objective of the total project as regards the underground
facilities for the alpha waste repository have been divided into three main
study tasks, which are:

(1) A preliminary Analysis of the Stability of a Mine Layout in
Each of the Three Candidate Salt Horizons;

(2) An Analysis and Evaluation of the Method and Equipment for
Drilling Canister Emplacement Holes;

(3) An Analysis and Evaluation of Various Methods for Excavating
Storage Rooms, etc., and Transportation of Excavated Salt to
the Hoist Facilities.
These study tasks were delineated by a letter and attachments from Dr.
william €, McClain to Dr. Paul F. Gnirk, dated January 17, 1975. Work on
the tasks was initiated on March 3, 1975.
The objective of this report is to summarize progress to date on the
three study tasks. Detailed conclusions and recommendations will be presented

in the final report to be prepared at the end of FY 1975.

1.2. Summary of Preliminary Achievements

1.2.1. Repository Layout

The size of the Alpha repository was found to be controlled by the
canister emplacement. Five candidate repository layouts were designed and
their sizes determined for four limiting cases of ten inch canisters, one
or two canisters per emplacement hole, and 12 inch canisters, one or two

canisters per emplacement hole. Camparisons of development, haulage,
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ventways, and total tonnage were then made for the five designs for the
four limiting cases.

1.2.2, Stability Analysis of Room and pPillar Geometry

Two typical room=-and-pillar excavation models were examinerd with the
use of:
(1) a plane strain elastic Finite-Element analysis in which the mine
opening was completely "mined out" in the sense that load

redistribution did not occur due to plasticity or creep;

(2) an analytical solution which explained the bending stresses
in the roof.

The models were considered to be isotropic and homogeneous, except at the
2,100 foot horizon at which a ten foot thick anhydr:':: layer was modeled
in the roof.

The results of the analysis showed that the maxiiwum stress concentration
factors occured at the roof~rib intersection, except at the 2,700 foot
horizon, where the maximum occurred at the midpoint of the rib. The finite
element analysis indicated further that the tensile stresses occurred in
the center of the roof in the models at the 2,100 and 2,700 foot
horizons without bed separation. It was found that in each model examined
small regions existed where the factors of safety were lesc than one. The
1,900 foot and 2,100 foot horizons had, for the most part, allowable stress
states, whereas at the 2,700 foot horizon the factors of safety were much
lower.

The analytical solution for roof stability showed that the tensile
bending stresses in a two foot thick roof exceeded the tensile strength at
the upper surface of the roof "beam" near the ribs; at the 1,900 and 2,700
foot horizon the factors of safety were much lower.

1.2.3, Drilling Eguipment Analysis

Large hole drilling in underground mines was found to be fairly uncommon.
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A variety of surface eguipment has been developed for large hole drilling,
and it was found that some of this equipmeni could be modified to drill the
canister emplacement holes. Fifteen major drill manufacturers have been
contacted, with only four of these manufacturers having presented machinery
which, in their opinion, would perform the drilling task. Two other manu-
facturers are still studying the task and have yet to establish if they

have a machine which will bz applicable.

1.2.4. Excavation /Haulage Systems Analysis

Equipment for the excavation/haulage systems will come from "cff-the~
shelf” items which are now in general use in mines throughout the United
States. Both conventional and continuous mining systems are being studied
for possible application in the repository. Manufacturers of continuous and
conventional mining equipnent have been contacted, with most manufacturers
supplying information on egquipment specifications. Possible combinations
of equipment are being studied for optimization of mining methods.

1.2.5. Safety Aspects

The nature of the use of the repcsitory, as opposed to a normal mining
cperation, presents an unusual safety problem. Ventilation and escape
ways are the primary safety considerations analyzed in this report. The
different repository designs have unigque safety features, which are discussed
more on a qualitative than a quantitative level. Generally speaking, the
more intricate layouts with panels interconnected by sub-main haulage ways
would be considered the safest, because of the multiple eécape routes and

shorter distance to the surface access shafts.
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CHAPTER 2

GEOLOGICAL AND ROCK PROPERTIES ASPECTS OF [THE REPCSITORY SITE

by
Paul F. Gnirk and Francis D. Hansen

2.1. Geological Aspects of the Repository Site

The candidate mining horizons for alpha repositorées have been tentatively
selected by perscnnel of ORNL at depths of 1,900, 2,100, and 2,700 feet in the
massive salt formations underlying Eddy and Lea counties in New Mexico.
Columnar sections from AEC Holes No. 7 and 8 at these depths are illustrated
in Figure 2.1. In general, the salt at these depths is massive, with
interbeds and stringers of shaly salt, shale, anhydrite, and polyhalite.

At a depth of approximately 1,900 feet, there exists at least + 100 feet of
massive salt, with interbeds and stringers of shaly salt, shale and polyhalite.
Beds of massive anhydrite, with a thickness up to akbout 10 feet, are situated
at depths of approximately 2,050 and 2,100 feet, Massive salt exists above,
in between, and below these anhydrite beds, with occasional stringers and
interbeds of polyhalite, shale, and anhydrite. At a depth of 2,700 feet,
including + 100 feet above and below, the massive salt contains cccassional
stringers and interbeds of anhydrite. Below 2,900 feet, the structure
contains alternating beds of salt and anhydrite with increasing thicknesses
of the anhydrite beds with increasing depth.

2.2. Fock Properties of the Three Candidate Horizons

Hlechanical properties data for the site rock as obtained to date by
means of unconfined compression and indirect tensile tests or drill core,
is presented in Table 2.1 for a depth internal of 1,900 to 3,900 feet. The
density data was obtained from compensated density logs for AEC Hole No.

7 and 8. The rock property data is minimal at present, and scattered

throughout the columnar sections. However, certalin strength and elastic
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moduli trends are indicatedy viz.:

(1) The compressive and tensile strongths of rock salt increases
with decreasing contained impurities; e.q.:

(8) Rock Salt, w/Clays C, = 1,375 psi, T_ = 175 to 185
psi (at a depth of 1,971 to 1,972 ft.

(b) Rock salt, w/Minor Polyhalite: C, = 2,300 psi, T, = 175
to 185 psi (at a depth of 1,915 to 1,916 ft.)

{c) Rock Salt: C, = 3,050 psi, To = 250 psi (over depths
of 2,706 to 2,796 ft.)

(2) The compressive strength of Polyhalite is of the order of 5,000
ps5i, and the tensile strength of the order of 500 psi (at a depth
of 2,362 to 2,363 ft.)

/

{3) The compressive and tensile strengths of Anhydrite Rock and
Anhydrite Rock, w/Halite range from 7,500 to 6,500 psi, and
550 to 750 psi, respectively (at depths of 2,552 and 2,049 ft.)

(4) The compressive and tensile strengths of Anhydrite Rock below
2,957 ft, are of the order of 13,500 psi and 835 psi, respectively.

In general, the modulus of elasticity for Rock Salt, with and without impuri-
ties, ig of the order of 2,000,000 psi. FHowever, Poissons' ratio appears

to range from 0.28 to 0.48. The average modulus of elasticity for

Anhydrite Rock is 10,000,000 psi, with an average Poisson's ratio of 0.36.
Anhydrite Rock, w/Halite has a modulus of elasticity of the order of say

7,000,000 psi, and a Poisson’s ratio of 0.33.
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TABLE 2.1

Mechanical and Physical Properties of Rock Strata at Repository Site

(rZ00~15Y)

DEPTH CORE Co r E \Y p

o
(£t.) HOLE MATERTAL (psi) {psi) (10%psi)
1,915 8 Rock Salt, w/Minor Polyhalite 2,475 2.05
1,916 8 Rock Salt, w/Minor Polyhalite 175 2.09
1,916 8 Rock Salt, w/Minor Polyhalite 185 2.09 -
1,935 8 Rock Salt, w/Minor Polyhalite 2,200 1.72 0.48 2.15
1,971 7 Rock Ssalt, w/clay 1,375 2.09
1,372 7 Rock Salt, w/clay 180 2.09
1,972 7 Rock Salt, w/clay 175 2.09
2,049 8 Anhydrite Rock, w/Halite 6,450 6.57 0.33 2.65
2,049 8 Anhydrite Rock, w/Halite 755 2.65
2,362 8 Polyhalite Rock 4,925 2.14
2,363 8 Polyhalite Rock 400 2.14
2,363 8 Polyhalite Rock 600 2.14
2,552 8 Anhydrite Rock 560 2.72
2,553 8 Anhydrite Rock 7,500 16.9 0.34 2.72
2,706 7 Rock Salt 3,650 2.09
2,706 7 Rock falt 245 2.12 0.28 2.09
2,720 7 Rock Salt 280 2.12
2,720 8 Rock Ssalt 260 2.12
2,741 8 Rock Salt 3,200
2,742 8 Rock Salt 220 2.13
2,742 8 Rock Salt 235 2.13
2,796 8 Rock Salt 2,300 2.13




(r200~I54)

TABLE 2.1

Continued
DEPTI! CORE Co T, E v P
(ft.) HOLE MATERIAL (psi) (psi) (10%psi)
2,957 7 Anhydrite Rock 945 2.77
2,959 7 Anhydrite Rock 950 2.60
2,960 7 Anhydrite 951 2.48
3,007 8 Anhydrite Rock 13,925 9.3¢6 0.39 2.99
3,019 8 Anhydrite Rock 780 2.60
3,019 8 Anhydrite 13,925 9.89 0.35 2.60
3,339 7 Anhydrite Rock 10,725 8.17 0.35 2.94
3,340 7 Anhydrite Rock 565 2.93
3,388 7 Anhydrite Rock 850 2.93
3,623 7 Anhydrite Rock 695 2.53
3,623 7 Anhydrite Rock 1,025 2.93
3,624 7 Anhydrite Rock 15,350 12.7 0.39 2.94
3,858 7 Anhydrite Rock 760 2.94
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CHAPTER 3

PRELIHMINARY MINE LAYOUTS

4by

william H. Grams, Thomas J. 2Zeller, and Paul F. Gnirk

3.1, Introductory Remarks

Five repository layouts are presently being considered. In particular,
these layouts are designated as:

(1) Linear

(2) Bow Tie.

(3) Maltese Cross

(4) Snowflake

(5) Sash Window

These name designations were selected on the basis of the geometrical
resemblence of a given layout to a physical item of familiarity; e.g., the
linear repository design is established along a straight line, while the
overall shape of the snowflake design resembles a hexagonal snowflake.

All repository layouts were developed on a building block principle,
with the basic building block being the individaul room, as shown in Figure
3.1. The typical room for the purpose of initial calculations has a length
of 300 ft., a width of 30 ft., and a height of 16 ft, By employing a square
pattern for the canister emplacement holes, with a distance of 3 ft. between
the rib and the center line of the outer hole and 4 ft. between adjacent
holes, a total of 74 rows of holes with seven holes per row is obtained. This
gives a total of 518 holes per room. In addition to the emplacenpent area,

a 20 ft. wide x 16 ft. high x 20 ft. long entry to the main hauiage wag and
a 15 ft, wide x 16 ft. high x 15 ft. long connector to the ventilation
drift are included as an integral part of a typical room.
By use of the basic room dimensions, a typical panel layout is established.

This panel then becomes the basic building block for all five repository

layouts. This panel design is exemplified by Figure 3.2, and features a
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pillar width of 70 ft. between adjacent roo.s.

The main haulage way for the panel is a double heading of 20 ft. wide
x 16 ft. high drifts, with 20 ft. wide by 16 ft. high cross cuts every
100 ft. The headings are separated by a 50 ft, wide pillar. The rooms
are arranged perpendicular to the main haulage and in line with the cross
cuts.

The extent of the panel is determined by the individual repository
layout. Other controlling factors are the number of canisters to be
stored and the number of canisters which can be deposited in each hole.
The layouts shown in this interim report are not drawn strictly to scale.
In addition, the various shaft locations are illustrated, but the shaft

bottom design are not detailed.
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3.2 Presentation and Discussion of Proposed Mine Layouts

3.2.1., "Linear" Repository

The least complicated repository design is the Linear layout. This
layout is shown by Figure 3.3. The Lineezr design has a single panel which
is connected directly to the shaft facility has a single panel which is
connected directly to the shaft facility by one long main haulage way.
Ventilation is provided by a single ventilation shaft, located at the end
of this panel.

The Linear repository can easily be increased in size by two procedures
after production has been initiated. The first and simplest would be to
increase the length of the rooms. The second would be to develop a second

panel as a mirror image of the first; this would then be similar to the

layout for the Bow Tie repository.

3.2.2, "Bow Tie" Repository

The Bow Tie, as shown by Figure 3.4., has two panels diametrically
opposed about a centrally located shaft facility. Ventilation is provided
by two ventilation shafts located at the ends of the panels which are
furthermost from the central shaft facilities. In essence, the Bow Tie is
the next extension of the Linear repository design with the second panel
a mirror image of the first.

In order to increase the size of the Bow Tie Repository, after pro-
duction has been initiated, the room length could be increased. The length
of the second panel could be increased, if the panel were still under

developmen:t. Also, two additional panels could be added at 90° to the

original two.

3.2.3. "Maltese Cross" Repository

The Maltese Cross, as shown by Figure 3.5, has four panels connected

by sub-main haulage drifts into a main haulage way. These panels are situvated
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such that there are two opposing pairs of panels with the sub-main haulage
drifts being in line. The main man-material-skip shaft 1s situated at
one end of the main haulage, and the alpha waste u~! canister hoisting
shaft situated at the other end, Ventilation is provided by two ventilation
shafts, with each shaft providing ventilation for the panels situated on
either side of the main haulage.

To increase the size of the Maltese Cross repository after production
has been initiated, again, the room length could be increased. Also unde-
veloped panels could be increased in length. Additional panels can be
added by extending the main haulage way in ihe direction away from the alpha
waste and canister hoisting shafts, adding as many panels as are economically
feasible.

3.2.4. "Snowflake® Repository

The Snowflake, as shown by Figure 3.6, Jjs based on a hexagonal pattern,
where five panels radiate outward from thz men-mnaterial-skip shaft and the
sixth portion is used to locate the alpha waste and canister hoist shafts,
In addition to the main dual entry haulage ways, there is a hexagonal
single heading which circumvents a central shaft in the shaft pillar. This
heading would be used to provide a pathway for the waste emplacement,
which is isolated from the salt haulage. &4 ventilation drift connecting
the five panels at their apexes, with a single ventilation shaft midway
betwecen the first and second panel, provides the ventilation for the
repository.

To increase the extent of the Snowflake repository after production has
been initiated, the room length can be increased. Additional panels can be
developed in the four triangular areas between the five original panels.

Additional panels could be developed in the area adjacent to the alpha



(RST-0024)

.

Ventilatlion Shaft

Canister Shaft

a Shaft

P T

gy

Figure 3.6. "Snowflake” Repository Layout

YRR




10
(REI~0024)

waste and canister hoisting facilities. Any undeveloped panel could be
increased in size by simply extending its overali length.

3.2.5. "Sash Window"” Repository

The Sash Window layout is shown in Figqure 3.7 and features four panels
connected by sub-main haulage drifts to a main haulage drift., The main
haulage way 1s continuous past the centralized shaft facilities. There are
four panels on either side of the shaft, arranged such that the sub-main
haulage drifts of the opposing pane%s are in line and perpendicular to
the main haulage. There are two ventilation drifts parallel to the
main haulage with a centralized ventilation shaft on each ventilation
drift, Thus, each ventilation shaft provides the ventilation for the
four panels on its side of the main haulage.

To increase the extent of the Sash Window repository after production
has started, the length of the rooms can be increased., The length of any
undeveloped panel can also be increased. Additional panels can be added
by extending the main haulage way and adding as many panels as are

economically feasible.
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3.3. Summary of Development, Total Excavation, and Havlage Limits for
Proposed Mine Layouts

3.3.1. Development Limits

The development required for any of the various repository designs
is defined as that excavation, excluding shaft sinking, which is necessary
to provide the first room for alpha waste and canister emplacement i.e.,
the minimum excavation required prior to the initiation of production in
the sense of waste emplacement. There are two criteria which affect
the amount of development for any particular design. The first criterion
is the number of canisters which must be emplaced over the life of the
facility. The difference in the total number of canisters is due to
a varlation in the diameters of the canisters, although the total amount
of spent fuel cladding remains a constant. The second criterion is
the number of canisters which can be emplaced in a gfven hole. With
close packing, the alpha waste packages will fit into the smallest
repository; hence, they do not become the limiting criterion for the
size of the repository.

The following discussion of the development will cover these cases:

(1) Ten inch canisters: one canister per hole.

(2) Twelve inch canisters: one canister per hole.

(3) 7Ten inch canisters: two canisters per hole,.

(4) Twelve inch canisters: two canisters per hole.

The first case, ten inch canisters with one canister per hole, gives
the upper limit of the repositoru, and the last case, twelve inch
canisters with two canisters per hole, gives the lower limit.

The development excavation was determined by calculating the linear
feet of haulage heading, ventway, and a single room. These workings were
then converted to the tonnages mined, using 135 pounds per cubic foot
as the density of the material. Once these computations were completed,

a percent of the total excavation for development was determined.
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The development portions of the various repository designs, as
opposed to the production excavations, are shown as the Qhaded regions
in Figures 3.8., 3.9., 3.l0., 3.11,, and 3.12, These figures show the
total extent of each repository layout, and relationship of the layout
to the required development. Normal development would involve first
sinking the production shaft, and then driving the development headings.
buring the development, one of the shafts, probably the alpha hoisting
shaft, would be used as an upcast ventilation shaft, The double entry
haulage drifts and breakthroughs at appropriate distances would provide
adeguate ventilation during development. Once a connection to the
main ventilation shaft is made, temporary ventilation facilities at
the development shaft can be removed and the primary ventilation
used. No further ventilation facilities need be used in the linear
repository, but additional, underground ventilation will be needed to
open up the other panels in the remaining four repoisitory designs.

To enable a comparison of the development of the various repository
designs, the following parameters were calculated:

(1) Linear feet of development haulage.

{2) Linear feet of ventway.

(3) Total development tonnage.

(4) Pgrcent of total excavation for development.

These parameters were calculated for the four limiting cases of canister
size and number of canisters emplaced per large hole. Tables 3.1, 3.2,
3.3, and 3.4 show the results of these calculations.

Figure 3.13 relates the development haulage ways for the four limiting
cases for all repository designs. In all cases, the haulage way is longest
for the limiting case of ten inch canisters, one canister per hole. The

emplacement of twelve inch canisters, two canisters per hole, provided the

shortest haulage development in all repository designs. The upper limit in
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Table 3.1. Development Excavation Parameters for the Various Repository
Designs for 10 inch Canisters with One Canister Per Emplacement
Hole.
rayour HAULAGEWAY VENITWAY TOTAL TONS % OF TOTAL EXCAVATION]
Linear 30,500 ft. 1,100 ft. 687,182 16
Bow Tie 17,475 ft. 1,150 ft. 406,652 9
Maltese
Cross 14,900 ft. 1,200 f¢t. 351,842 9
Snowflaké 12,400 ft. 2.650 ft. 321,332 7
Sash Window { 11,950 ft. 2,900 ft. 315,662 7
Table 3.2. Development Excavation Parameters for the Various Repository
Designs for 12 inch Canisters with One Canister Per Emplacement
Hole.
LAYOUT HAULAGEWAY VENTWAY TOTAL TONS % OF TOTAL EXCAVATION,|
Linear 22,500 ft. 1,100 ft. 514,382 17
Bow Tie 13,475 ft. 1,150 ft. 320,252 10
Maltese
Cross 12,900 ft. 1,200 f¢t. 308,642 10
Snowflake 10,800 ft. 2,275 frt. 280,697 8
Sash Window | 10,950 ft. 2,900 ft. 294,062 8
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Table 3.3. Development Excavation Parameters for the Various Repository
Designs for 10 inch Canisters with Two Canisters Per Emplacement
g

Hole.
LAYOUT HAULAGEWAY VENTWAY TOTAL TONS % OF TOTAL EXCAVATION
Linear 156,500 Ft, 1,100 ft, 384,782 18
Bow Tie 10,475 ft. 1,150 ft. 255,452 11
Maltese Cross | 11,500 ft. 1,200 ft. 278,402 12
Snowflake 9,600 ft. 1,950 ft. 249,512 10
Sash Window 9,950 ft. 1,900 ft. 256,262 10

Table 3.4. Development Excavation Parameters for the Various Repository
Designs for 12 inch Canisters With Two Canisters Per Emplacement

Hole.
LAYOUT HAUILAGEWAY VENTWAY TOTAL TONS | % OF TOTAL EXCAVATION
Linear 12,500 ft. 1,100 ft. 298,382 19
Bow Tie 8,475 ft. 1,150 ft. 212,252 13
Maltese Cross 10,500 ft. 1,200 ft. 256,802 15
Snowflake 8,800 ft. 1,725 ft. 228,587 12
Sash Window 8,950 £t. 1,800 ft. 234,662 13
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development haulage was found to be the Linear repository, while the Bow Tie
repository had the shortest possible development.

The lineal feet of ventway for development is shown in Figure 3.14.
It is interesting to note that the amount of development ventway for the
Linear, Bow Tie, and Maltese Cross designs are all approximately the same,
and do not vary for the four limiting cases of canister size and number
of canisters per emplacement holes. The Sash Window repository has the
longest possible ventilation development, while the Snowflake repository
is a very close second.

The total tonnage 1s probably the single most important parameter
for development. This is graphically illustrated by Figure 3.15. The
total tonnage is consistently largest in all repository designs for
ten inch canisters, one canister per haie, with the lower limit being
the twelve inch canisters, two canisters per hole. The upper limit
for development is the Linear repository, while the smallest total
development tonnage is the Bow Tie. Figure 3.15 shows that the
development tonnage for the Linear repository 1is comparatively the
largest, while the other four designs are approximately equal.

The percentage of development tonnage as compared to the total
repository excavaticn is shown in figure 3.16. When comparing these
percentages to the total development tonnage, in general, one sees
that the cases .which have the largest development tonnage have the
smallest total repository excavation tonnage. The Linear repository
has the largest percentage of excavation for development, while the
Sash Window repository has the smallest, with the Sash Window and
Snowflake repositories being almost identical.

3.3.2. Excavation Limits

To compare the various repository designs, the following parameters
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were considered:

(1) Average room haulage

(2) Average foot-tons

(3) Ventway

(4) Haulageway

(5) Total tons

(6) Average tons/day
The average room haulage was computed by finding the center of each panel
and computing the distance from this center to the main shaft. This
distance plus half the length of a typical room averaged for all the
panels gives a close approximation of the average room haulage. The
average foot tons was computed for the rooms only, by calculating the
total tonnage for the rooms and multiplying this by the average room
haulage. The ventway is simply the total linear feet of ventilation
drifts in the repository. Likewise, the haulageway is the total linear
feet of main and sub-main havlageways in the repository. The total
tonnage is the tons of material for excavation of rooms, haulage
drifts and veitaiction drifts. Given a twenty year mine life and
250 working days per year, the average tons per day is calculated
directly from the total tons.

Tables 3.5, 3.6, 3.7, and 3.8 enumerate these parameters for
the following four cases:

(1) 10 in. canisters, 1 canister per hole

(2) 12 in. canisters, 1 cenister per hole

(3} 10 in. canisters, 2 canisters per hole

(4) 12 in. canisters, 2 canisters per hole
The calculations show the same trends for the above four cases as was
found in the development sequence.

The average room haulage will give a reasonable comparison of
overall haulage costs for the various repository layouts. Figure 3.17

shews the various average room haulage distances for any particular

repository layout for the four canister size-canisters per hole study

+ e bt
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Table 3.5. Total Repository Excavation Parameters for the Various Repository Designs
for 10 inch Canisters with One Canister Per Emplacement Hole.

LAYOUT AVG RoOM | Ave. VENTWAY | HAULAGEWAY TOTAL AVG TONS/
HAULAGE FT~TONS TONS DAY

Linear 7,715 £t. | 2.28x10%0 | 29,400 £t.| 37,600 £t. | 4.25x10° | 849.2

Bow Tie 4,400 7t. | 1.31x10%° | 30,800 £t.| 39,760 £t. | 4.32x10° | 863.0

Maltese Cross | 3,965 f£t. | 1.17x10°° | 16,600 £t.| 41,750 ££. | 4.13x20° | 825.6

Snowflake 2,465 £t. | 7.20x10° | 45,400 ft.| 43,475 £t. | 4.63x10% | 926.4

sash Window 2,965 £t. | 9.02x10° | 41,600 £t.| 52,700 £t. | 4.85x10° | 970.8

Table 3.6. Total Repository Excavation Parameters for the Various Repository Designs
for 12 inch Canisters with One Canister Per Emplacement Hole.

Layour AVG ROOM AVG., VENTWAY HAULAGEWAY TOTAL AVG TONS/
HAULAGE FT~TONS TONS DAY

Linear 5,715 ft. 1.21x1010 21,400 ft. 27,600 ft. 3.06x106 611.21

Bow Tie 3,440 ft. 7.26x109 22,800 ft. 29,760 ft. 3.12x106 624.9

Maltese Cross 3,465 ft. 7.32x109 12,600 ft. 33,750 f¢t. 3.05x106 609.1

Snowflake 2,065 ft. 4.36x109 34,400 ft. 35,475 ft. 3.44x106 687.2

Sash Window 2,715 ft. 5.96x].09 33,600 ft. 42,700 ft. 3.66x106 732.7
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Table 3.7. Total Repository Excavation Parameters for the Various Repository Designs
for 10 inch Canisters with Two Canisters Per Emplacement Hole.
LAYOUT AVG ROOM AVG., VENTWAY HAULAGEWAY TOTAL AVG TONS/
HAULAGE FT-TONS TONS DAY
Linear 4,215 ft. 6.23x109 15,400 ft. 20,100 ft. 2.16x106 432.5
Bow Tie 2,690 ft. 3.93x107 16,800 ft. 22,260 ft, 2.23x106 446.3
Maltese Cross| 3,115 ft. 4.74x109 9,800 ft. 28,150 ft. 2.29x106 457.6
Snowflake 1,765 ft. 2.61x109 25,800 ft. 29,475 ft. 2.53x106 496.9
Sash Window 2,315 ft. 3.42x109 22,000 ft. 27,900 ft. 2.48x106 496.9

Table 3.8. Total Repository Excavation Parameters for the Various Repository Designs
for 12 inch Canisters with Two Canisters Per Emplacement Hole.

1aYOUT AVG ROOM | avG. VENTWAY | HAULAGEWAY TOTAL AVG TONS/
HAULAGE FTI~-TONS . TONS DAY

Linear 2,215 £t.| 3.40x10° | 11,400 ft.| 15,100 ft. | 1.53x10° | 306.6

Bow Tie 2,190 £t.| 2.31x10° | 12,800 £t.| 17,260 ft. | 1.64x10% | 327.3

Maltese Cross| 2,615 ft.| 3.15x10° | '7,800 £t.| 24,750 ft. | 1.76x10° | 351.9

Snowflake 1,565 ft.| 1.65.10° | 20,000 £e.| 25,475 ft. | 1.93x10° | 386.1

Sash Window 2,065 £t. | 2.18x10° | 18,000 £e.| 22,900 ft. | 1.84x10% | 368.5
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cases. The Linear repository has the longest haulage distance for
all cases and the Snowflake repository has the smallest. The Sash
window repository appears only slightly worse than the Snowflake
repository as regards overall room haulage.

The result of the foot-tonnage calculation for the haulage of the
salt removed from the rooms is very similar to the average room haulage
distances. The largest value for the foot-tons figure was again the
Linear repository, and the smallest was the Snowflake repository.

The reason that the Snowflake repository is the best as regards
haulage is that all five panels are equal distance from the shaft facilities.

Ventilation drifts and haulageways, along with the emplacement
rooms, comprise the total excavation used in these calculations. The
Snowflake repository has the largest amount of ventways, with the smallest
amount of ventways being in the Maltese Cross repository. The Linear
repository has the next smallest amount of ventways, and is very similar
to the Maltese Cross repository. The Sash Window repository has the
largest amount of haulageways, while the smallest amount of haulageways
occurs in the Linear repository, even though it has the largest foot-ton
figure.

The total tonnage, not including the amount of salt removed by the
large hole drilling, for the various repository designs is shown in Figure
3.18. The total tonnage for all repositories is very similar, with the
variation between the largest and smallest for any canister.size-canister
ber hole case being about 17 percent. The range of tonnage per day is
from a high of 970 tons per day for the Sash Window repository with 10
inch canisters, one canister per hole to a low of 307 tons per day for

the Linear repository with 12 inch canisters, 2 canisters per hole.
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3.4. Generalized Ventilation and Safety Reguirements

3.4.1. Discussion of Safety Requirements

The safety requirements discussed here are those pertaining to
availability of access to safety shafts and escapeways 1f an area of the
mine is contaminated by radioactive material. The only radioactive
material which could be considered dangerous would be the canisters
of spent fule cladding. The boxes of alpha waste are of low enough
energy to be relatively harmiess should a bnx be broken or accidently
spilled. In all repository designs, the alpha waste $haft and canister
hoisting shaft have upcase ventilation, whereby any contamination in the
shafts or at the shaft station would be carried away from the bulk of
the repository to the surface. Ventilation of the repositories has flow
patterns going down the main shaft, out the main haulage, through the rooms,
and into a ventilation drift whereby it goes up the main ventilation shaft
to the surface. Since repository production mining, as opposed to development
mining, would proceed from the furtherest extent fo a panel toward the
main shaft, the alpha waste material and canisters would be emplaced at the
same far ends of the panel first and progress toward the main shaft.

When the waste emplacement is completed in a room, the room would
be sealed with permanent stoppiﬁgs. This would create a dead aire
condition in the room, thus containing any airborne radioactive material
in this room. If a mishap occurred in a room while waste material
was being emplaced, the ventilation path would take any airborne contaminates
away from the main haulage into the ventilation drift. Thus any unsafe
room would be essentially remote from any active mining and down stream
of the major work force.

One other safety consideration is the escapeways and distances

to the emergency shafts. These shafts are the main shaft, alpha waste



17
(R5I-0024)

shaft, and the main ventilation shaft. It may be necessary to provide
auxiliary hoisting facilities for safety considerations.

3.4.2, Linear Repository Ventilation

Figure 3,19 shows the ventilation path for the Linear repository.
This repository design is the simplest, with a single ventilation shafts,
one for each panel. Safety wise, this repository would be safer than
the Linear repository because the distances to the safety shafts would
be approximately halved and there would be one more safety shaft.

3.4.3. Bow Tie Repository Ventilation

Figure 3.20 shows the ventilation path for the Bow Tie repository.
The ventilation for this repository is controlled by two ventilation
shafts, one for each panel, Safety wise, this repository would be
safer than the Linear repository because the distances to the safety
shafts would be approximately halved and there would be one more
safety shaft,

3.4.4. Maltese Cross Repository Ventilation

Ventilation directions for the Maltese Cross repository are shown
by Figure 3.21. The ventilation flow pattern is again down the main
shaft, along the main haulage, through the rooms, into the ventilation
drift, and up the ventilation shaft., The repository is divided into
two ventilation sections each with its own ventilation shaft. Thus any
malfunction of a main ventilation vent would not necessarily require
the repository be shut down. The distances to the safety shafts are
relatively short with possibilities of multiple escape paths to the
emergency shafts, Additional safety is provided by the remote location
of the alpha waste and canister hoisting shafts.

3.4.5, SnowflakeRepositérgﬁVentilation

Ventilation for the Snowflake repository is shown by Figure 3.22.
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The ventilation is cOntrolled by a single ventilation shaft, but more
ventilation shafts cna be sunk if the need arises. Ventilation drifts

are the longest of any of the repository designs. This design is probably
the safest due to the close proximity of all panels to the main shaft, and
the relative isolation of the alpha waste hoisting shafts. The hexagonal
access drift around the shaft pillar provides an additional safety benefit
by allowing the waste ﬁaulage to bypass the main shaft facilities, Multiple
escape paths are also present, although they may be extremely long is

escape is accomplished through the ventilation drifts.

3.4.6. Sash Window Reposifory Ventillation

Ventilation for the Sash Window repository is shown by Figure 3.23.
Two ventilation shai'ts divide the ventilation equally. Ventilation
of the Sash Window repository is similar to that of the Maltese Cross
repository. Safety considerations for this repository are almost as good
as the Snowflake repository. The Snowflake repository is better only
because of the isolation of waste haulage and the isolation of waste

hoisting facilities.
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CHAPTER 4

BASIC REQUIREMENTS FOR THE USAGE OF THE REPOSITORY

by
willlam H. Grams and Thomas J. Zeller

4.1. Relationship Between Alpha Waste Delivery, Emplacement, and Salt
Extraction Rates

An evaluation of the relationships between the alpha waste delivery,
emplacement, and salt extraction was made for the five mine layouts for the
purpose of determining upper and lower limits. The lower limit was found to
be the Linear repository layout (twelve inch canisters, one canister per
emplacement hole), and the upper limit was the Sash Window repository layout
( ten inch canisters, one canisters per empliacement hole). To enable a
comparison between mining and waste emplacement, the total tonnage for the
repository is divided by the total number of canisters. This figure, the
average tonnage per canister, when accumulated over the life of the repository
gives the amount of material excavation needed at any given time to permanently
store the canisters.

Figure 4.l graphically illustrates the relationship of canister
emplacement rate to the mining rate for the Sash Window reéositorg layout
for ten inch canisters, one canister per emplacement hole. Repository
life is assumed to start at year 1983 and end at year 2003. Therefore, year
zero would correspond to 1983. The Sash Window repository requires a total
‘excavation of 4.85 x 10° tons, which gives a linear mining rate of 970 tons
per day, ié takes slightly over one year to develop the mine to a state where
the first canisters can be emplaced. The canisters available still out
number the rooms available until about year 2.5. After thisg, the mining
rate is substantially ahead of the canister arrival until year 20 at which

time the mining is ecual to the canister arrival.
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The canister arrival rate may be accelerated. Therefore, a
possibility of expanding the repository exists and a large excavation
rate could be considered. The steeper straight line on the graph
is the acc;mulated tonnage mined at a rate of 2,155 tons per day,
which is the excavation rate needed to stay abreast of the canister
arrival at the year 20. At the accelerated extraction rate, the
development is completed in six months, and space is created for the
existing canisters by end of year one. The total mining necessary
for the emplacement of all the alpha waste to year 20 is completed by
year 8S.

Figure 4.2 graphically illustrates the relationship of canister
emplacement to mining rates for the Linear repository layout for 12 inch
canisters, two canisters per emplacement hole. This graph is set up in the
same format as Figure 4.l1. The Linear repository requires 1.53 X 10% tons
of salt to be excavated in order to provide the amount of room necessary to
emplace the anticipated amount of alpha waste. Over the twenty year life, this
would give a straight line extraction rate of 306 tons per day. The develop-
ment would be completed in slightly more than four years, and the mining
catches up to the canister arrival between the 6th and 7th year. After that
point, the mining is substantially ahead of canister arrival until year 20,
at which time they become equal. The steeper line represents the straight-
line mining rate equal to the canister arrival emplacement rate at year 20.

If this accelerated ratg is used, the development would be completed in slightly
over two years and the mining could surpass the canister arrival before the third
year. Enough rooms would be provided by year nine to store all the alpha

waste arriving through year 20.
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4.2. Sequence and Rate of Panel Development

The five repositories are constructed on the building block principle
witi the room being the basic building block. The rooms are arranged
to fprm a panel which is typical to all the repository designs. The
difference between the panels for the various repositories is in the length
or the number of rooms in each panel. in all cases a panel is developed
from the far end toward the main shaft. Figure 4.3 illustrates the
sequence of mining operation in a general sense, as the type of equirment
used determines the actual sequence. For instance, continuous mining would
probably be done as shown, but any cyclic method, i.e. drill-blast-muck
and finally bolt, would reguire several rooms ksing developed simultaneously.
In other words, a drill jumbo would be preparing the face in one room for
blasting, the roof bolting jumbo would be securing the roof in another room,
explosives would be loaded in another room, and finally mucking would be in
progress for still another room. Thus the number of rooms being prepared
for the large hole drills in any given time would vary as to the type and
amount of egquipment being used.

The sequerce of panel development is scheduled such that the stresses
and deformation in the shaft pillar are balanced., There is no induced
caving as 1s found in normal room and pillar mining where the pillars are
robbed. Therefore, the effect of mining on the shaft should be slight.

To further illustrate the panel development, Figures 4.4, 4.5, 4.6,
4.7, and 4.8 define the order of pangl development for the five repository
designs.

The length of time to develop the panels is a function of the number
of panels and the number of rooms per panel for each repository design,

The longest panel development time would be for the linear repository.

As there is only one panel, the development for this would be slightly less
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than 20 years. The Sash Window repository has eight panels; therefore,

panel development would progress at the rate of 2.5 years per panel.
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CHAPTER 5

PRELIMINARY STABILITY ANALYSIS OF EXCAVATION GEOMETRIES

by
Arlo F. Fossum, Joe L. Ratigan, and wWilliam G. Pariseau

5.1 Introduction

Stability analysis of the underground alpha waste repository opening
excavation geometries to date has been two-fold, viz:

(1) BElastic Finite-Element analysis of two typical rocom-and-

pillar configurations at each of the three candidate mining
horizons, employing the rock properties data discussed in
Chapter 2;

(2) Analytical formulation and subsequent evaluation of applicable
mechanics equations for roof stability in soom-and-pillar
excavations.

The Finite~Element models mentioned in (1) above were developed through
the use of the computer program RSI/PILMESH which has the capability of
rapidly developing Finite-~Element meshes for room-and~pillar excaveiions for
single or multiple mining horizons. Models generated by the program will
reflect any Stratigraphic seguence desired. However, for purposes of
this preliminary repcrt, all models generated were isotropic and homogeneous,
with the exception of the models located in the 2100 foot horizon. At this
particular horizon, the ten foot thick anhydrite layer was modeled in the
roof of the room. The résults of the Finite-Element Analysis are presented
in greater detail in Section 5,2.

In an effort to better understand the stress states present in the roofs
of room—and-pillar excavations, an analytical formulation of bending(fleXUrali
and shear stresses for a beam on discrete elastic foundations (pillars) has
been developed. The formulation has the capability of analyzing situations
of variable pillar size (width and height), room width, and modulus of

elasticity (roof and pillar moduli may vary independently). The solution

is a state~of-the-art level analysis in the field of "Beams on Elastic
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Foundarions" and is presented in more detail in Section 5.4,

5.2. Elastic Finite~Element Analysis of Typical Room—-and-Pillar Configurations

As was previously stated in the introduction, two typical room-and-
pillar excavation models were examined in each of the three candidate mining
horizons. It should be noted that the present analysis has been limited to
plane strain elastic Finite-Element solutions of mine openings fully "mined
out."” Téus, the results do not reflect reorientation of stress states
ocurring during mining operations, load redistribution due to plasticity,
or creep. The models examined were homogeneous and isotropic with the
exception of those in the 2100 foot mining horizon. The models in this
horizon inherently contained a ten foot anhydrite roof.

In order to reduce the localized effects of modeling overburden loads
on the stress states around the opening, each of the Finite~Element models
were extended a distance of approximately five times the room height below
the room floor before "fixing” the model, and above the roof of the opening
before emplacing nodal point loads. The models analyzed contained 496 elements
and 288 nodes.

At each mining horizon, two particular excavation geometries were
examined, viz:

(1) A room-and-pillar configuration with pillar width, room width,
and room height equal to 60 feet, 22 feet and 16 feet, respectively.

(2) A room-and—-pillar configuration with pillar width, room width,
.and room height equal to 70 feet, 30 feet and 16 feet, rcspectively.

The configurations result in extraction ratios of 26.8% and 30%,
respectively, neglecting crosscuts. The particular room widths employed
enable emplacement of five or seven waste canister holes, respeéti;ely.
For the purp~ses of preliminary analysis the pillar width was increased
from 69 feet to 70 feet when the room width was extended from 22 feet to

30 feet, in order to vary extraction ratio only slightly.
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5.2.1. Stress Concentrations

Stress concentration factors at four discrete locations in each of the
s5ix models examined are presented in Tables 5.1 through 5.3. The four
aforementioned locations are the geometric center of the pillar, the
midpoint of the rib, the roof centerline, and the roof-rib intersection. The
location identified as the midpoint of the rib is located five inches back
from the plane of the rib. The roof-rib intersection location is horizontally
positioned on the plane of the rib and vertically five inches above the
plane of the roof. The centerline of the roof is also located five Inches
above the plane of the roof,

For the purposes of this report, a stress concentration factor 1s defined
‘as tée ratio of the post-mining stress to the pre-mining stress. The pre-
mining stress is calculated from overburden loading and the post-mining stress
is extracted from the Finite-Element results. A negative stress concentration
factor is indicative of the presence of tensile stress. From observation of
the tabulated stress concentration factors, one can observe that tensile
stress is present in the center of the roof of the models at the 2100 and 2700
foot horizons. Maximum stress concentration factors occur at the roof-rib
intersection with the exception of the models at the 2700 foot horizon, where

the maximum occurs at the midpoint of the rib.
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TABLE 5.1

Sumnary of Stress Concentration Factors for an Underground Rocom—and-Pillar
Configuration Located in the 1900 Foot Horizon

Geometrical Wp = 22Ft.; W5 = 60Ft. W, = 30Ft.; Wp = 70Ft.
Location Vertical ([Sy) Horizontal (Sx])| Vertical (Sy) Horizontal (Sx)

Geometric
Center of the 1.002 0.774 0.986 0.829
Pillar

Midpoint of

the Rib 1.209 0.077 1.385 0.123
Roof-Rib

Corner l.441 1.290 1.505 1.328
Midpoint of

Roof Span 0.076 0.625 G.091 0.538

TABLE 5.2

Summary of Stress Concentration Factors for an Underground Room-and-Pillar
Configuration Located in the 2100 Foot torizon

Geometrical W, = 22Ft.; W, = 60Ft. W, = 30Ft.; W, = FOFt.
Location Vertical (Sy) Horizontal (Sx)| Vertical (Sy) Horizontal (Sx)

Geometric

Center of the 1.001 0.882 0.971 0.944

pillar

Midpoint of

the Rib 1.094 0.059 1.278 0.103
ROOL-Rib .
Corner 1.400 2.514 1.529 2.888
Midpoint of

Roof Span 0.062 -0.256 0.065 -1.009

Note: (1) Negative Stress Concentration Factors indicate tensile stress states.

(2) Stress Concentrations are defined as the ratio of post—mining stress
to pre-mining stress.
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TABLE 5.3

Summary of Stress Concentration Factors for an Underground Room-and-Pillar
Configuration Located in the 2700 Foot Horizon

Geometrical W, = 22Ft.; W, = 60Ft. W, = 30Ft.; W = 70Ft,

R
Location ertical (Sy) Horizontal [8x) | Vertical (5Y) HogizbnfﬁI‘TSxT”“‘

Geometric
Center of the 0.986 1.000 0.937 1.093
pillar

Midpoint of
the Rib 1.431 0.127 1,614 0.164

Roof-Rib
Corner 1.280 I1.140 1.370 1.254

Midpoint of
Roof Span 0.032 -0.,095 0.036 -0.281

Note: (1) Negative Stress Concentration Factors indicate tensile stress .states.

(2) Stress Concentrations are defined as the ratio of post-mining stress
to pre-mining stress.
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5.2.2. Factors of Safety

Contour plots or maps of the factors of safety occuring in the
Finite-Element models are presented in Figures 5.1 through 5.6. The factors
of safety are based on a linear Hohr-Coulomb criteria. In each model
examined, finite regions possessing factors of safety less than 6: equal to
one are present. Thus, the elastic solutions in these regions are not
totally accurate if the linear Mohr-Coulomb criteria is assumed.

In the 1900 foot and 2100 foot horizons, the factors of safety indicate
allowable stress states for the most part. However, in the 2700 foot
horizon, the factors are considerably lower.

The presence of the anhydrite roof in the models located at the 2100
foot horizon is quite noticable in the contour plots., In fact, if the roof
at this horizon were modeled with the same material properties possessed
by the pillar, the contours would be quite similar to those in the 1900

A
foot horizon.
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5.3. Future Finite—Element Analysis

As stated previously, Finite—-Element Analysis to date on the preliminary
Alpha Repository excavation geometries has been an elastic analysis on fully
"mined-out" geometries, neglecting the presence of canister emplacement holes.
Future modeling will include analysis of the room~and-pillar configurations
with the canister holes modeled "macroscopically" with, say, reduced moduli
to determine the effect of the presence of the holes upon pillar stability.
The canister holes will also be modeled "microscopically" in order to
understand Jlocal material behavior.

The methods of analysis will include further elastic solutions, visco-
elastic, and elastic-plastic. In addition to Finite-Element Analysis, analy-
tical solutions will be employed whenever applicable.

5.4. Analysis of Roof Stability Using an Analytical Solution

The roof analysis presented herein is for the immediate roof, i.e.,
for a single lamina spanning the width of the room such that it may be
considered as a beam acted upon by gravity. The ends of the beam are elastically
clamped over the pillars by the overlying rock. It is assumed that the
thickness of the beam is uniform and that the rock can be considered as linear
elastic. For the present, it will be assumed that no end forceg act axially
or the beam. Deformations will he perﬂdtéed in the pillars on which the beam
is clamped, i.e. the beam is clamped on an elastic foundation. The usual
practice ir the design of rocfs is based on a beam rigidly clamped to the
pillar. The arguement frequently given to support this procedure is that the
tensile and compressive stresses occuring at the edge of the pillars will
be a maximum and hence the procedure will be a conservative one. It should
be noted however, that when the beam is elastically clamped to the pillar,
the possibility exists that the maximum values of tensile and/or compressive

stress will occur at lccations in the beam other than at the edges of the
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pillars. It is possible, if only theoretically, that certain geometries of
room and pillar widths, beam thickness, material properties, etc. will give
negligible bending stress at the edges of the pillars. For example, the
maximum bending stresses may occur at a point in the beam corresponding to
the center of the pillar.

5.4.1. Formulation of the Solution

The configuration for which an analytical solution is sought consists of
a sequence of regularly spaced rooms and pillars for which the immediate
roof is formed by a single lamina loaded by its own weight over the width of
the rooms and by the overburden over the width of the pillars. In general
the pillar width is assumed different than the room width. The additional
assumption is made that the length-to-span ratio of the room is sufficiently
large to consider the roof as a beam. Since interest is centered hex:: cn the
flexural stresses, the uniform gravity load is considered to act only on the
center span as this is the only load which will cause bending. If the
uniform load is considered to act over the portion of the beam overlying the
pillars, a determinable quantity is added to the deflection, but the shear,
slope, and moment remain unchanged.

An end-conditioning principle is used to arrive at the general solution
for the portion of the beam overlying the elastic foundation. The
requirement of continuity of slope and displacenent is then used to extend
the solution to the portion of the beam overlying the rooms. The complete
solition is used to analyze the stability of the immediate roof for room-and
pillar geometries in the three candidate stratigraphic horizons.

5.4.2. Analysis of Roof Stability in Candidate Horizons for the Alpha

Repository
Two different values for pillar widthk, roor width, and pillar heiyht were

used at each horizon. In the first case the pillar width was 60 feet, the
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room width was 22 feet, and the pillar height was 16 feet. In the second
case these values were respectively, 70 feet, 30 feet, and 16 feet. The
roof thickness was varied in steps of two feet, from two feet to ten feet
for each case. The horizons were at 1900, 2100, and 2700 feet respectively.
At the 1900 ft. level, the roof and pillars had a modulus of 1.75 x 106 psi,
specific weight of 144 1lb/cu, ft., and tensile strength of 180 psi. At the
2100 ft. level, the roof was a layer of anhydrite with a modulus of 107 psi
and tensile strength of 810 psi,

In all cases considered, the two foot beam resulted in the highest
bending stresses, with the maximum tensile stress beiné located on the upper
side of the roof near the edges of the pillars. The fact that the highest
stresses occurred in the smallest beam is not surprising, since the welght
of the beam increases with its volume which has dimensions of length cubed,
but its moment of inertia increases as a length dimenison to the fourth power.
A number of interesting observations can be made form the results. From the
First geometry of rooms and pillars to the second geometry, the extraction
ratio increased by 11%, yet the bending stresses near the edge of the pillar
for the two foot thick beam increased by nearly 100%! For the first yeometry,
the tensile bending stresses never exceeded the tensile strength of the roof
for all cases considered, For the second geometry the tensile strength was
exceeded at the upper surface of the two foot beam near the edges of the
pillars at the 1900 and 2700 foot horizons. At the 2100 foot horizon with
a ten foot layer of anhydrite, the maximum tensile bLending stress accurred
on the lower face of the beam at the midpoint of the span overlying tho room.
On the pillar side, the maximum bending stress occurred at a point corresponding
to a pbint six feet into the pillar. A plot of the flexual stress versus
distance along the roof is shown for several different situations in Figures

5.7 through 5.10. The stresses are shown for the lower face of the beam.
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On the opposite face of the beam, bending stresses of equal magnitude but

opposite sign are present. Hence, in the figures the horizontal position of

maximum compressive bending stresses is also the position of maximum tensile

bending stresses.
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CHAPTER 6

SELECTION OF LARGE HOLE DRILLING EQUIPMENT

by

pDavid B. Ellis and William H, Grams

6.1. General Comments on Underground Large Hole Driling

The drilling of large holes in this underground mine is an unusual
task, considering the number of holes which will be drilled. Many
mines have used large holes for a variety of purposes, such as drainage,
ventilation, ore passes, manways, etc. The prcblem is that these
holes were considered special and the equipment was never perfected
for efficient and rapid performance. Presently, the use of larger
blast holes in large sub-level caving operations is oeing perfected.

The large International Nickel HMine in Sudbury, Ontario, is using

new blast hole drills of the 5 to 6 inch diameter class. This is still
much smaller than the 20 inch diameter hcles required for this project.
The large raise boring equipment is certainly capable of drilling the 20
inch diameter holes, but the limited mobility and extensive setup time
make raise borers inapplicable to the situation under consideration.

In essence, the availability of equipment to drill these large
holes is limited. There are three basic types of equipment which are
presently being considered; namely:

(1) Rotary

(2) Coxe

(3} Bucket excavatorx
The cutting mechanism for the rotary drilling could be categorized
by either standard tri-cone oy drag type bits. Furthermore, the mechanism
of salt cuttings removal effects the basic construction of the drill

rig. The two most common cuttiangs removal methods would be fluid (air
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or water) and auger.

The following types of drill rigs are being considered:

(1) Rotary, Tri-cone bit and compressed air cutting removal

(2) Rotary, drag bit, with compressed air cutting removal

(3) Core, compressed air cutting removal

(4) Bucket excavator

(5) Rotary, modified drag bit with auger cutting removal

Of the fifteen major drilling manufacturers contacted, nine have indicated
that they have no unit available for our application. The other suppliers are
presently preparing proposals as to which of their units would satisfy our
requirements and what specific modifications would be needed. General
information is given in Sections 6.2, through 6.5. All prices quoted in
these brief reviews are estimates. Table 6.1 itemizes the contacts made and
indicates whether they are sending detailed information, or if no eguipment
is available at present.

2411 information presented here has been obtained from . telephone
conversation. The complete analysis will be made when we receive detailed

information from the manufacturer.

6.2. Bucket Drill

Calweld Division of Smith International Inc., has a bucket drilj rig
Hodel 150-A which utilizes a telescoping kelly. It is powered by a
diesel engine. The bit has carbide insert teeth. Utilizing a pull down
mechanism, the drill can penetrate rock with a unconfined compressive
strength of 12,000 psi, according tc a Calweld representative. Figure 6.1
is a graphic illustration of a unit of this tupe.

The tfodel 150-A bucket drill cculd ke mounted either on a crawler,
on skids, or on hudraulic "walkers". The hudraulic walkers have been used
before by Calweld., The drill is 18 feet tall when tounted on skids. It
is approximately 9 feet wide. Calweld said that it would not be difficult

to shorten the derrick so that the drill would fit in a room with 2 back
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hefght of 16 feet. They also said it woul€ be possible to convert this to
electric power. The drilling rate for the electric powered drill is
estimated at six holes per shift, but this is only an educated guess from
the manufacturer as the proposed use is non-standard for this drili. The
bucket drill rig would cost approximately $50,000 if mounted on skids and
$60,000 if mounted on walkers.

The Calweld Model 150-A, which is similar to the Model 150-B, except
for derrick height, is presently being used by LeFever Foundaticn
Contractors in Chicago, Illinois. They have used the same six Calweld
bucket machines for the past en years. The machines has been used in one
application to drill holes with a diameter of three feet with a depth
of fifteen feet. They have used a modified version of the Model 150-A
while drilling in an area with a clearance of 14 feet. Mr. LeFever was
very positive about the performance of the Calweld machines.

6.3. Rotary Drill with Drag Bit

The Robbins Company, Seattle, Washington, has a rotary drill Model 11D
which they propose using to drive a bit equipped with pick type drag
bits. These bits are typically used on cutter chains on rotary head miners
used in salt mines. This drill is electrically powered. Figure 6.2 is a
graphic illustration of a drill rig of this type.

This drill may be stored on a crawler as supplied by Eimco of
Salt Lake City, UT, or could be put on skids. The Model 11D rotary drill
mounted on a crawler is less than 11 feet tall. The unit is 7 feet wide
and weighs approximately 8 tons. To reduce the annular area between the
drill hole gaye and the drill rod for petter hole cleaning, Robbins suggests
the utilization of specially designed drill rod of a much larger diameter
than their normal drill rod. fThe drilling rate for this drill is estimated

at about five holes per shift. This is considering an average work shift under-
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ground of 6% hours at the face.

The price.of the modified Model 11D would be about $118,000. Thae
special drill red would be approximately $30,000 and the bit would cost
approximately §5,000., An air powered transport trailer would he about
$60,000. A dust collection system would cost approximately $40,000.

Total cost would be qpproximately $193,000, if tﬁe unit was placed on
skids; it would be $253,000 if placed on a crawler.

In addition to manufacturing a special 20 inch pipe, the Robbins drill
would regquire modificationvin the frame, back plate, and cross head in order
to accommodate the special drill rod. ﬁccording‘to the manufacturer, thes=
modifications are minor, but would increase tﬁe base price of the unit by
about 50 percent;

The Robbins #Model 11D is presently being used by Ecstall Mining Linited,
of Timmins, Ontarion. They said moving and pesitioning the unit, setting
up, and rod handling were time consumming. .They Ead major problens anchor;ng
the unit to the floor. They were apparently not using roof jacks. Their
carrier was oﬁerloaded and they had maintenance problems with the connections
between the power package and the drill unit.

6.4. Rotary Drill with Tri-Cone Bit

Robbins Drill Division of Joy Manufacturing sells a rotary drill
Model RR105. It is diesel driven and usually mounted oﬁ a éaterpillar
D8-36A or D9-49A. The drill develops up to 65,000 pounds of pressurc at the
bit. The bit would be a large tri-cone bit as manufaciured by a variety
of manufacturers and would be driven by a ten inch drill rod with standard
API theads.

This drill is 34% feet long and 11 feet wide. The mast increases its

height from 10 to 20 feet.. They are not certain if they could decrease the

mast height. The drilling unit weighs approximately 50 tons. Joy Manu-
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facturing said it would be possible to convert the machine to electric
operation much.like their Model FER1IL. The standard model of the RR105 gsells
for approximately $170,000. The modified unit is expected to be less than
$300,000.

The Robbins Drill is presently being used by the Vinnell Corpordtion
in Saudia Arabia to drill 25 inch diameter holes to depths of 20 to 25 feet
in hard sandstone. Vinnell is using = tri-cone bit manufactured by Reed
Tool Company.

6.5. Core Drill’

The LeRcy Division of Dresssr Industries manufactures a coring drill
called the BBS-15. The drill has an optional electric drive. LeRoy also
manufactures speciality coring bits up to 30 inches in diameter. Figure 6.3
is a graphic illustration of this drill rig.

This drill is a standard core drill not manufactured for rapid
excavation, and hole production may be quite low. An additional problem
would be the removal of the large sections of core, not only from the hole,
but from the repository. The cost of this machine, exclusive of the specially
manufactured bit, would be approximately $16,000.

This drill is presently being used by Boyle -Brothers in Allentown,

Pennsylvania to drill 18 inch diameter holes to a depth of 20 feet in slate.
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Fiqure €.3 Electrically Driven, Skid Mounted Core Drill
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TABLE 6.1

Drill Manufacturers Contacted and Their Reply as Regards

the Large Hole Drilling Task

Company Company Machine Preparing
Name Location Available Proposal On
Calwelq pivision Santa Fe S}?rings, yes Bucket Drill
of Smith California
International, Inc.
LeRoy Division of Salt ILake City, yos Coring Drill
Dresser Industries Utah
and
Boyle Brothers Orillia, Ontario
Robbins Drill Birmingham yes Rotary Drill with
Division of Joy Alabama Tri-Cone Bit
Manufacturing
Hughes Tools Houston, Texas no
The Robbins Company Seattle, Washington yes Rotary Drill with
Special Drag Bit
Atlas-Copco Wayne, New Jersey maybe No Specific Ideas
at this Time
Reed Tool Company Sherman, Texas no
Gardner-Denver Dallas, Texas maybe No Specific Ideas
Company at this Time
Ingersoll-Rand Denver, Colorado no
Long-Airdox Oak Hill, W. Virginia no
Jeffery Mining Columbus, Ohio no
EXMCO Salt Lake City, Utah no
Acke:r Drill Clark Summit, no
Company Pennsylvania
Salem Tool Company Salem, Ohio no
Smith Tool Company Ervine, california no
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CHAPTER 7

EXCAVATION/HAULAGE SYSTEMS

By

Thomas J. Z2eller and William H. Grams

7.1. Mining Equipment Status

Mining equipment for salt mines in general has been found to be
readily available from manufacturers. Most equipment can be adapted
to this particular salt mine application without modification. A
number of equipment systems are being considered in light of information
received from manufacturers.

7.2. Excavation Systems

The four types of basic excavation systems considered and a selection
of the manufacturers of egquipment in this category are as follows:

(1) Continuous Miner: C(oal Type - Rotary Drum (as illustrated by
Figure 7.1)

(a) Atlas-Copco Inc.

(b) Jeffery Mining Machinery Company
(c) Joy Manufacturing Company

(d) Lee-Norse Company

(2) Continuous Miner: Impulse Type (as illustrated by Figure 7.2)

(a) Ingersoll Rand Company
{(b) Lee-Norse Company

(3) Continuous Miner: Boom Type (as illustrated by Figure 7.3)
{a) Alpine Equipment Corporation
(4) Conventional Mining Equipment
(a) Atlas-Copco Inc.
(b) Ingersoll Rand Company
© {c) Joy Manufacturing Company
{d) Long-Airdox Company

(e) Schroeder Brothers Corporation

In addition to equipment manufacturers, Dupont has been contacted

concerning plasting requirements.



(RSI-0021)

o —.* — > - N0 e et o T et T GO o) it W . 2
. %v—ﬂmﬁ—;ﬁ evs I e&::f:;:! AT "?’*‘”":%%f&"—-“.‘ﬁ 2 -,“ .
ﬁ b}

B S o e AT A K 2 o POttt 4. e
e .a"_;ule_i'z-'?v“/k =3 ze _ﬂnﬂw,w e L
- ¢ . - PP 'pryd-' A U’ﬁ

Figure 7.1. Continpous Miner -~ Rotary Drum



ag -1S4}

-
oM

(

Fiqure 7.2- Impuise T4P? Ccontinuons miner with Muck Handling gystem



(RSI-0024)

.

i

X

|

|

4

e e T T g '
t %, T,

' % CJ\!, -~ ey k] b

L] ¥ ‘31%‘-‘ -- Ayl :

3 =~ AR, s O 1

-r':;'?:‘ﬁ, AL e s g

oy ;

A Sedet k

Y LT A 2 -u,, v A

4 3
o o4

o . -

P o K P e . W Ry
St

Ficure 7.3. Continuous Miner, Boom Mounted Pineapple Cutter
and Gathering Arm Muck Handling System

AL e




(RSI~0024) 37

7.3. Haulage Systems and Auxiliary FEquipment

Haulage system equipment has been defined as any. equipment used in
the mine other than that used directly un the face of the mino hoading.
This would include equipment such as loaders, load haul dump units, roof
bolters, shuttle cars, feeder breaker:s, belt conveyors, and rail equip-
ment. Manufacturers of haulage equipment other than rail equipment,
which have been contacted are:

{a) Atlas Copco Inc.

(b) Envirotech Corporation

(c) Fairchild Equipment and Supply Company
(d) FMC Corporation

(e) Joy Manufacturing Company

(f) ILee—-Norse Company

(g} Long-Alrdox Company

(h) National Mine Service

(i) Schroeder Brothers Corporation

(7) Wwagner

Rail eguipment manufacturers contacted include:

(a) ZACF Industries

(b) Card Corporation

() Difco, Inc.

(d} Jeffery Mining Machinery Company
(e) ILakeshore, Inc.

(f) PRlymouth Locomotive

(g) West Virginia Armesture

7.4. Problem Areas

Problems which may prove to be unique to this mine may cause design
modifications in equipment or restrictions on what components may be
used in the mining process. Some of the problems which may be
anticipated in the equipment selection process are:

(1) Verntilation requiremaents due to the special nature of alpha
waste repositories may preclude the use of diesel powered
equipment. The mine could possibly be classified as gassy
which would also limit the equipment to elcctric or air
powered. This will mean that extra emphasis will be given
to Iinvestigation of an all electric system. This would
also keep noise levels and ventilation requirements to a
minimum.
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(2) Continuous mining equipment is basically designed to cut
up ro only 12 feet in height. This would mean that a 16-
foot high mine heading would have to be cut by double
benching.

{3) Roof bolters and auger face drills are not normally designed
to cover 16 feet in vertical range. However, most
manufacturers feel this is a small problem that can be
easily overcome with a slight modification of present
equipment.

7.5. Conventional vs. Continuous Mining

In the analysis of mining methods, there will be several trade-offs
which will have to be researched before a decision can be made as to
the optimum set of mining equipment components. From preliminary
analysis of continuous and conventional mining methods, the following
advantages and disadvantages have been determined:

Advantages of Conventional Mining Methois:

(1) High rate of production

(2) Multiple headings can be mined with the same egquipment

(3) Entire heading can be mined with one pass

(4) Lcw maintenance, highly durable equipment

(5) Significant background in salt mines with conventional
equipment

Disadvantages of Corventional Mining Methods:

(1) Blasting miy fracture surrounding rock, weakening
pillar and roof structures

(2) Floor may be relatively rough

(3) More pieces of equipment are regquired with conventional
mining than with continuous mining technigues.

(4) Blasting may subject miners to excessive noise and
possibly noxious fumes which would present additional
ventilation requirements.

Advantages of Continuous Mining Equipment:

(1) Continuous operation o&f equipment

(2) Will not fracture surrounding rock

(3) Noise levels and fumes are held to acceptable levels
(4) Smooth floor for operating equipment
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Disadvantages of Continuous Mining Equipment:

(1)
(2)
(3)
(4)

(5)
(&)

Would probably have to be special eguipment, extra heavy
Little background on continuous mining in salt

Would have to cut in two passes

If continuous miner goes down for maintenance, all other
production stops

High capital ocutlay in relation to production requirements
Would require more than one machine to work multiple
headings

7.6. Concluding Remarks

The aforementicned problems, and the advantages and disadvantages of

different mining methods, will be further researched to determine the

optimum mining method within the given set of parameters. Further

refinement of equipment requirements will come with the determination

of excavation rates which are based on canister size and number of

canisters per hole.
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CHAPTER 8

SUMMARY OF APPLICABLE MESA AND OSHA SAFETY REQUIREMENTS

by
William 4. Grams

8.1 General Remarks

The health and safety standards and regulations of dgeneral concern
are governed by both OSHA and MESA. The 0OSHA regulations were obtained
from the Federal Register Vol. 3%, No. 122, Monday, June 24, 1974,

The MESA regulations were obtained from the Metal and Non-Metal Mine
Health and Safety Standards and Regulations, a.guide to 30 CFR, Chapter
2, Parts 55, 56, 57, and 58.

OSHA is concerned with underground construction, in general,
tunnelling. Therefore, many of the rules and regulations established
by OSHA could be applicable to thes low level repository. At present,
no correspondence has been made with the OSHA personnel to determine if
any or all of the OSHA standards will have to be considered.

MESA standards most certainly will have to be met, and hopefully
exceeded.

The discussion herewith will concern itself only with those rules
and regulations which would tend to affect the scope of the present
contract for the initial investigation of the low level alpha waste
repository.

8.2 Applicable MESA Regquirements

The sections of particular interest as regards the MESA regqulations

are as follows:

(1) Section 57.3: Ground Control., In particular, paragraphs 57.3-29
concern the shaft pillar and would be of concern.

(2) Section 57.5: Air Quality, Ventilation, Radiation, and Physical
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Agents. Paragraphs 57.5-37 through 42 concern radiation. This
may be of concern, although it is set up for uranium mining.
Paragraph 57.5-50 concerns physical agents, and the sections
regarding qust and noise are of particular interest.

(3) Section 57.7: Drilling. This section deals mainly with safe
drilling practices, but paragraph 57.7-13 states that large
holes which could present a physical hazard must be rovered.

{4) Section 57.11: Travelways and Escapeways. This section states

the rules and regulations for safety in the areas where people
are moving.

(5) Sections 57.21 through 57.25: Gassy Mines., These sections
concern the mining practices in a mine that contains a
flammable gas. Of particular interest is Section 57.21 on
ventilation. Paragraph 46 states that crosscuts must be
made between entries and rooms at an interval not in excess
of 100 feet.

8.3. Applicable OSHA Rules

The sections of particular interest as regards the OSHA regulations

are as follows:

(1) Subpart D: Occupational Health and Environmental Controls
Section 1926.52 of the subpart deals with the Occupational
Noise Exposure, and delineates acceptable sound pressure
levels and the maximum working times allowable for a particular
nolise level.

.

(2) Subpart S: Tunnels and Shafts, Caissons, Cofferdams, and
Compressed Air. The section of general concern to this project
is 1926.800 or tunnels and shafts.
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{ METAL AND NONMETAL MINE
HEALTH AND SAFETY STANDARDS
AND REGULATIONS

A Guide to
B 30 CFR, Chapter 1|

. Parts 55, 56, 57 and 58

Promulgated under provisions of
Public Law 89-577
the
Federal Metal and Nonmetallic Mine
Safety Act

Mining tnforcement and Safety
Administration

42
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S1a1es of America Standards Institute,

57.2-32 When necded, ro. k b
s « Yock bolls shouid
i;t c'xpudsc':);d s soon as possible afler 50 ares
57.3-33 Torque meless or |
should be available a1 mincsr uf;rg:cr::fmf:
are used for ground support, Periodic testy

should be made 10 determine §
Imin
recommended torque, 3 boltsmeet

B R —

UNDERCROUND ONLY

57.2-20 Mandatory. Ground support shall
be used if the operating experience of the
mine, or any particular area of the mine, in-
dicates that it is vequired. If it is required,
support, including timbering, rock bolting, or
other methods shall be consistent with the
n;;et;tc of the ground and the mining method
used,

57.3-21 Men should be trained in the
prc:jpcr methods of testing for, taking down,
and supporting loose ground.

57.8-22 Mandatory. Minen shall examine
and test the back, face, and rids of their
working places a1 the beginning of cach shift
and frequently therealter. Supervisors zhall
examine the ground conditions during dail
visits to insure that pmf;:c: testing and groun
control practices are being followed. Loose
ground shall be tazken down o7 adequately
supported before any other work is done.
Ground conditions along haulageways and
travelways shall be examined peziodically
and scaled or supported as necessary.

§7.3-23 A scaling bar ol proper length and
blunt on one end should be provided at each
working face,

57.3-24 Picks or ather short tools that

would place the user in danger of falling rock
should not be used for barring down,

57.83-25 ‘Timhers should be blocked tightly.

57.3-26 Damaged or dislodged timbers
which create a hazardous tondition should be
repaired or replaced promptly.

578-28 When necessary, permanent, or
temporary ground support should be installed
near ecnough to the botiom of the shaft dur-
ing shaft sinking to prevent falls of yorcks
from the sides of the shaft.

57.3-20 Shaft pillars should have sufficient
strength to protect operating shafs,

57.3-30 Rock-bolt installations should be
instalied in 2 mannes to provide safe and
cflective ground support.

57.3-31 Rock-bolting  materials  should
mcel the applicable standards of the United

43
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- % §57.5 Air quality, ventilation, rzdiation,

:.7"'

and physical agents,

OENERAL--SURFACE AND LINDERCROUND

5%.5-1 Mandafory. Except as permitted by
§57.5-5: {a) Except as provided in pars-
graph (b), the exposure to airborne con-
taminants shall not exceed, on the basis of a
time weighted average, the threshold limit
values adopted by tiic American Conference
of Covernmental Industrial Hygicnists, as
set forth and explained in the 1973 rdition
of the Couference’s publication, entitled
“TLV's Thrashold Limit Values for Chemi.
cal Substances in Workroom Air Adopted
by ACGIH for 1973, pages 1 through 54,
which are hercby incorporated by reference
and made a part hercef. This publication
may be cbtained from the American Con-
ference of Governmental Industrial Hy-
gienists by writing to the Secrctary-Treas-
urer, P.O 1937, Cincinnati, OChio
45201, or may bz examined in any Metal
and Nonmetal Mine Health and Safety Dis-
trict or Subdistrict Office of the Mining
Enforcement and Safety Administration,
Excursions above the listed thretholds shall
not Ye of a greater magnitude than is char-
acterized as permissible by the Conference,

{b) The 8-hour time weighted average
airborne concentration of asbestos dust to
which employees are exposed shall noi ex-
ceed 5 fibers per milliliter greater than 5
microns in length, as dectermined by th_l:
membrane filter method at 400450 magni-
fication (4 millimeter objective) phase con-
trast ilfumination. No employee shall be ex-
pused at any time 1o airhorne concentra-
tions of asbestos fibers in excess of 10 fibers
longer than 5 micrometers, per milliliter of
air, as determined by the membrane filter
methed over a minimum sampling time of
15 minutes. “Asbestos™ tx a generic term for
a number of hydrated silicates that, when
crushed or processed, separate into flexible
fibers made up of fibrils, Although there
are many asbestos minerals, the term “as-
bestos” as used herein is limited to the fol-
fowing minerals; chrysotile, amosite, crocido-

o~

-

)

A}

Tite, anthophyliie asbestos, tremolite asbes.
tos, and actiitolite asbeston.

(cy Employees shall be withdrawn from
areas where therz is present an airborne con.
taminant given a “C" designation by the
Conference and the concentration exceeds
the threshold limit value listed for that
contaminant,

57.5-2 Mandalory. Dast, gas, mist, and
fume surveys shall be conducted as frequently
as necessary to determine the adequacy of
tontrol measures.

57.5~3 Mandatory. Holes shall be coMared
and drilled wet, or other efficienst dust-control
measures shall be used when drilling non-
waler-soluble material, Eficient dust-control
measurez shall be uwsed when drilling water-
soluble materials,

57.5-4 Muckpiles, haulage roads, rock
transfer points, crushers, and other ints
where dust ¥ produced in amounts sufhcient
1o cause a health or safety hazard should be
welted down as often as necessary, unless the
dust is controlled adequately by other
methods.

52.5-5 Mandatory. Coptrol of employces
exposure to harmful zirbome contaminants
shall be, insofar as feasible, by prevention of
contamination, removal by exhaust ventila-
tion, or by dilution with uncontaminated
air, However, where accepted engineering
control ' measures have not been developed
or when necessary by the nature of the work
involved (for example, wkile establishing
controle or occasional entry into harzardous
atmospheres to perform maintenance or in-
vestigation), employees may work for reas-
onable periods of time in concentrations of
airborne contaminants exceeding permissi-
ble levels i they are protected by appro-
priate  yespiratory protective zquipment.
Whenever respiratory protective equipment
i3 used a program for selection, maintenance,
training, fitting, supervision, cleaning, and
usc shal] meet the following minimum re-
qutremnentss

(a) Mining Enforcement and Safety Ad.
ministration approved respirators which are

44
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applicable and suitable for the purpose in.
tended shall be furnished, and employces
shall ure the protective equipment in ac-
cordance with training and instruction,

(b) A respirator program consistent with

the requirements of ANSI 288.2-1968, pub-
lished by the American National Standards
Institute and entitled “American National
Standards Practices for Respiratory Protec-
tion ANS1 Z88.2 1969, approved August
11, 1969, which is hereby incorporated by
reference and made a part hereof, This pub-
lication may be obtained from the American
Nationai Standards Institute, Inc., 1430
Broadway, New York, New York 10018, or
may be cxamined in any Metal and Non-
metal Mine Health and Safety District or
Subdistrict Office of the Mining Enforce-
ment and Safety Administration.
. {c) When respiratory protection is used
in atmospheres immediately harmful o life,
the presence of at least one other person
with backup equipment and rescue capability
shall be required in the event of failure of
the respiratury equipment.

UNDERGROND ONLY

57.5-15 Atmospheres in all active areas
should contain at least 20 percent oxygen.

M

VENTILATION
UNDERGROUND ONLY

57.5-21 Maln fans should be installed on
the surface; if It is necorsary to locate them
underground, they should be in fire.vesistant
areas and should be provided with remote
controls.

575-22 Mandutory, Fan housings and air
ducts connecting main fans to underground
openings shall be fire-resistant.

57.5-28 Separate mine openings should be
provided for main intake- and return-air cur-
Tents except during early stages of develop-
ment. A multiple compartiaent shaft is a sin-
gle opening for the purpose of this standard.

57.5-25 Main fans should be inspecied and
mazintained properly.

57526 Instruments should be provided
to test the minc atmosphere quantitatively
for carbon monoxide, nitrogen dioxide, and
other gases that occur in the mine. Tests
should be conducted as Erequently as neces-
sary 1o assure that the required quality of air
is maintained.

57.5-27 Fiawme safety lamps or other suit-
able devices should be used to test for acute
oxygen deficiency.

575-28 Mandaiory, Unveniilated areas
shall be sealed, or barricaded and posted
against cniry.

575-29 When wused, ventilation tubing
should be installed so that the air cument
sweeps the face arcas effectively. Maximum
distance of the end of the tubing from the
face generally should be 30 feet for blowing
and 6 feet for exhausting.

57.5~80 Ventilation doors not operated
mechanically should be designed and in-
stalled so that thry are self-closing and wiil
remain closed regardless of the direction of
the air movernent.
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RADIATION
UNDERGROUND ONLY

57537 Mandatory, Mine almosphercs
shall be sampled to determine if harzardous
concentrations of radon daughters arc pres-
ent. Where potentially hazardous concentra-
tions arc found, or known sources of radon
exist, each active work arca shall be sampled
as often as necessary by a qualified person.

51.5-38 Mandatory, No employce shall be
permitied to reccive an exposure of more
than 6 WLM (warking lcvel months) in any
consccutive 3.month period and no more
than 12 WLM in any consccutive 12.month
period. Superseded®

57.5-89 Mandatory. If samples show an
atmospheric concentration of radon daugh-
ters of more than 1.0 working level, but less
than 2.0 working levels, immeGiate corrective
action shall be taken or the men shall be
withdrawn. When concentrations higher thaw
2.0 viorking Ievels are found, the men shail
be withdrawn from the zrea until corrective
action is taken and the radon-daughter atmos-
pheric  concentrations are reduced to 1.0
working level or less,

57.5~40 Afandatory. (a) Where uranium is
mined, if measurements i areas indicate ex-
posure to concentrations of radon daughters
in excess of 0.3 working level, complete indi-
vidual exposure 7ecords shall be kept for all
cmployees entering these areas.

(‘b) * e 0

57.5-41 Mandalory, Smoking shali be pro-
hibited where uranium is mined.

575-42 Mandatory. 1f levels of permis-
sible exposures to concentrations of radon

*As provided in 57.5-42, permissible an-
nual radiation-exposwie levels of no more
than 4 WILM were recommended by the
Enviionmental Protection Agency and ap-
p'.t;;'cd by the President, cfiective July 1
1971,

-

ters different from thaose prcscribc_d in
g;gﬁgs are recommended by the Environ.
mental Protection Agency and appreved by
the President, no employee shall be permitted
lo receive exposures in excess of those fevels
after the cffective dates established by the

Agency.
PuysicAL AGENTS

CENERAL—SURFACE AND UNDERGROUND

=} 57.5-50 Mandatory. (a) No cm;')loygx
shall be permitted an exposure to noisc in
excess of that specified in the table below.
Noise level measurements shall be made
using 2 sound level meizr neeting specifica-
tions for type 2 meters contzined in Amer-
ican National Standards Institute (ANSI)
Standard S1.4-1971, “General Purpuse
Sound Level Meters,” approved April 27,
1971, which is hereby incorporated by ref-
erence and made a part hereof, or by a
dosimeter with similar accuracy. This publi.
cation may be obtained from the American
Naticnal Standards Institute, Inc., 1430
Broadway, New York, New York 10018, or
may be examined in any Metal and Non-
metal Mine Health and Safety District or
Subdistrict Office of the Mining Enforce-
ment and Safety Administration.

PerMissisre Noiseg Exposumres

Sound level
Duration per day, dBA, slow
hours of exposure: resporse

No exposure shall exceed 115 dBA. Impact
or impulsive noiset shall not exceed 140
dB, peak sound pressure level,
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Note., When the duily exposure is com.
posed of two or more periods of noise ex-
poture at different levels, their combined
effect shall be considered rather than the
individual effect of each.

I the sum Ci4Cs+...Ca cxceeds unity,
Th Ts -

then the mixed exposure shall be considered
1o exceed the permissible exposure, Cu indi-
cates the total time of exposure at a speci-
fied noise level, and 7T indicates the total
time of exposure permitted it that level,
Interpolation between tabulated values may
be'determined by the following formula:

log T"=6.322 — 0.0602 SL

Where T is the time in hours and SL is
the sound level in DBA,

(b) When employees' exposure exceeds
that listed in the above table, feasible
administrative or engineering conirols shall
be utilized, If such controls {zil to reduce
exposure to within permissible levels, per-
sonal protection cquipment shall be pro-
vided and used to reduce sound fevels to
within the levels of the table,

—

i = me o~ e e e
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$57.7 Drilling.
Suwrace ONLY

§7.7-1 Equipment that is 1o be used dur-
ing 2 shift should be inspected each shift
b& a tompeient person. E{;uipmcm defects
aflecting salety should be reported,

57.7-2 Mondatory. Equipment defects af-
fecting safety shall be corrected before the
equipment is used.

57.7-3 Mandatory. The drilling area shal
be inspected for haards before starting the
drilling operations.

57.7-4 Mandatory. Men shali not be on a
mast while the drill-bit is in operation unless
they arc provided with a safe platform from
which to wark and they are required to use
safety belts to avoid falling.

57.7-5 Mandatory. Drill aews and others
shall stay clear of augers or drill stems that
are in motion. Persons shall not pass under
or siep over a moving stem or auger,

57.76 Recepiacles or racks should be pro-
vided for drill stcel stored on drills.

57.7-7 Tools and other objects should not
be left Joose on the mast or drill platform.

57.7-8 Mandatory. When a drill is being
moved from one drilling area 10 another,
drill steel, tools, and other equipment shall
be secured and the mast placed in a safe
position.

57.7-9 The drill helper, wiren used, should
be in sight of the operator at all times while
the drill is being moved to a new Jocation.

57.7-10 Mandatary. In the event of power
failure, drill controls shall be placed in the
neutral position until power is restored.

57.7=11 AMandatory. The drill stem shall
be resting on the bottom of the hole or on
the platform with the stem sccured 1o the
mast befare atiempts arc made 1o straighien
2 crossed able on a reel.

57.7-12 Mandatory. While in opecration,
drills shall be attended at all times.

57.7-13 Mandatory. Drill holes 1large

enough to constitute a hazard shall be cov-
ered or guarded.

577-14 Men optrating or working near
jackhammers or jackleg drills and other drill-
ing machines should position themselves so
that they will not pe struck or lose their bal-
ance if the drill steel breaks or sticks,

57.7~15 Men should not drill from posi-
tions that hinder their access 10 the conlrol
levers, or from insecure footing or staging,
or from atop cquipment not designed for
this purpose.

57.7-16 Bit wrenches or bit knockers
should be used 1o remove detachable bits
from drill steel.

57.7-17 Starter steels should be used when
collaring holes with handheld drills.

57.7-18 Mandatory. Men shall not hold
the drill steel while collaring holes, or rest
their hands on the chuck or centralizer while
drilling.

57.7-19 Air should be turned off and bled
from the hose before handheld drills are
moved from one working area to another.
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Unntgrckounp ONLY

57.7-25 Men operating or working near
deilling machines should position themscelveu
so’ that they will not be struch or e their
balance if the steel breaks or sticks.

67726 Men should not attempt to op-
erate drith from positions shat hinder theis
access to the control leven.

57.7-27 Drilling shauld not be atiempied
irom insecure fooling or siaging, or trom
atop equiptnent not designed for this purpose.

57.7-28 Mecn should not hold the drill
steel while collaring holes, or rest their hands
on the chuck or centralizer while drilling.

57.7-29 Air should be turned of before
moving portable drills from onc face to
another.

57.7-30 Receptacies or racks should be
provided for drill steel stored on jumbos.

57.7-81 Before drilling cwcle is starled,
warning should be givenn to men working
below jumbo decks.

57.7-832 Drills on coluruns should be an-
chored firmly before drilling is started and
should be retightcned frequently thereafier.
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§57.11  Travelways and excapcways.
TRAVELWAYS
GENERAL—SURFACE AND UNDERGROUND

57.11=1 AMandatory. Safe means of access
shall be provided and maintained to ali
working places,

57.11~2 Mandatory. Crossovers, elevated
walkways, elevated ramps, and stairways shall
be of substantial construction, provided with
handrails, and maintained in good condition.
Where hecessary, tocboards shall be provided,

§7.11-3 Mandatory. Ladders shall be of
substantial construction and maintained in
good condition,

57114 Portable straight Jadders should
be provided with nonslip bascs, should be
placed against a safe backing, and set on
secure footing,

57.11~5 Mandatory. Fixed ladders shall be
anchored securely and installed to provide at
Jeast 3 inches ui toe clearance.

5701 Mandatory. Fixed ladders shall
project Jat Jeast 3 fect above landings, or sub-
stzntial handholds shall be provided above
the landings.

57.131~7 Wooden members of Jadders
should not be painted.

67.11-8 Ladderways, stairways, walkways,
and ramps should be kept free of loose rock
and extrancous materials, .

57.11~8 Mandatory. Walkways with out-
board nailings shall be provided wherever
persons are required 10 walk alongside ele-
vated conveyor belts. Tnclined railed walk-
ways shall be nonskid or provided with cleats,

571110 Vertical clearance above stair
steps should be a minimum of 7 feet or ade-
quate warning should be provided to indicate
an impaired clearance.

57.11~11  Men climbing or descending lad-
ders should face the ladders and have both
hands free for dimbing.

57.11-12 Mandalory. Openings above, be-
Jow, aor near travelways through which men
or materials may fall shall be protected by

railings, barriers, or covers. Where |t is |m-
practica) 1o install such proteciive devjces,
adequate warning signals shall be instajled.

57.11-13 Mandalory, Crossovers shall be
provided where it is necessary to crows con-
veyors.

57.11-14 Mandatory, Moving conveyors
shall be crossed only at desigm?ed crouoyecr
points.

57.11-15 Slip.pery walkways should be pro-
vided with <lests and handmyils and/or rcr;m.

57.11-16 Afandatary. Regularly used walk-
ways and travelways shallqix sanded, salted,
or cleared of snow and ice as soon as prac-
ticable.

57.11-17 Fixed ladders should not incline

backwards at an int un} i
Dackguards. y point unless provided with
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BUKRFACE ONLY

§7.11-25 Fixed ladders should be offset
and have substantial railed landings at least
every 30 feet unless backguards are provided.

57.11-26 Steep fixed Jadders (70° to 90°
from the horizontal) 30 feet or more in
length, shculd bz provided with backguards,
cages, or equivalent protection, starting at a

int not more than 7 feet from the bottom
of the ladder.

57.11-27 Mandatory. Scaffolds and work-
ing platforms shall be of substantial con-
struction and provided with handrails and
maintained in good condition. Floorboards
shall be laid properly and the saffolds and
working plzlgrm shall not be overloaded,
Working platforms shall be provided with
tocboards when necessary.

C

-

UNDERGROUND ONLY

57.11-85 Flexible ladders should he used
only where rigid 1sdders may be impractical

57.11-86 Miandatory. Trap doors or ade-
quate guurding shall be provided in Jadder-
ways at cach level. Doon shall be kept
operable.

57.11-37 The minimum, unobstructed
cross-scctional opening in Jadderways should
be 24 inches by 24 inches.

57.11-38 Warning should be given and
acknowledged before cntering a manway
above or below where men are working.

57.11-39 Working floon in square-set
stopes should be lagged closely and sccurely,
and open sets should be equipped with
guardrails.

57.11—40 Travelways steeper than 30° from
the horizonal should be provided with lad-
ders or stajrways.

57.11-4] Ladders with an inclination of
more than 70° off the horizontal should be
offset and have landing gates, backguards or
substantial landings at least every 30 feet.
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—, ] EsCArEWAYS

=

UNDERGKOUND ONLY

.-—-___—?57.!!-50 Mandatory, Every mine shall
h

ave two scparate properly maintained
escapeways to the surface which are so posi.
tioned that damage to one shall not lessen
the effectiveness of the other, or a method
of refuge shall be provided when only one
‘opening to the surface is passible.

57.01-51 Afandatory. Escapc routes shall
be:

(a) Inspecied at regular intervals and main-
tained in safe, travelable condition.

() Marked with conspicuous _and easily
read direction signs that clearly indicate the
ways of escape.

57.11-52 Mandatory. Refuge areas shall be:

3y Of fire-resistant construction, preler-
ably in untimbered areas of the mine.

(o) Large enough to accommodate readily
the normal number of men in the particular
arca of the mine.

(c) Constructed so they can be made gas.
tight.

{d) Provided with compressed air lines,
waterlines, suitable handiools, and stopping
malterials.

57.11~53 Mandatory. A specific escape
and evacuation plan and revisions thercof
suitable 1o the conditions and mining system
of the mine and showing assigned responsi-
bilities of all key personnel in the event of an
emergency shall be developed by the aper-
ator and set out in written form. Within 45
calendar days after promulgation of this
standard a copy of the plan and revisions
thereof shall be available to the Secretary or
his authorized representative. Also copies of
the plans and revisions thereof shall be
posted at locations convenient to all persons
on the surface and underground. Such 4
plan shall be updated as necessasy and shall
be reviewed jointly by the operator and the
Secrctary or his authorized represenlative at
least once every six months from the date
of the last review. The pfan shall include:

=

(r) Mine maps or disgrams showing di-
rectiony of principal air flow, location of
escape routes and lncations of existing tele-
phones, primary fans, primary fan controls,
fire doors, ventilation Jdoors, and refuge
chambers. Appropriate portions of such
maps or diagrams shall be posted at alf shaft
stations and in underground shops, lunch-
rooms, and eclsewhere in working areas
where men congregate.

(b) Procedures to show how the miners
will be notified of emergency.

(¢} An escape plan for ecach working
area in the mine to include instructions
showing how each working arca should be
evacuated. Each such plan shall be posted at
appropriate shaft stations and clsewhere in
working arcas where men congregate,

(d) A fire fighting plan,

(e) Surface procedure to follow in an
emergency, including the notification of
proper authorities, preparing rescue equip-
ment, and other equipment which may be
used ip rescue and recovery operations.

(f) A statement of the availability of
emergency communication and transporta-
tion facilities, emergency power and ventila-
tion and location of rescue personne! and
equipment.

57.11-54 Mandatory. Telephone or other
voice communicztion shall be provided be-
tween the surface and refuge cgzmbcrs and
such systems shall he independent of the
mine power supply.

57.11-55 Mandatory. Designated escape-
ways inclined more than 30° from the hori-
z0ma) shall be cquipped with stairways, Jad-

ders, cleated walkways, or emergency hoisting
facilities.

57.11-56 Emecrgency hoisting  facilities
should conform to the cxtent possdle to
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ﬂlrl{ requircanents for other nan hoists,
should be adequate to 1emove the men from
the mine with a minimum of delay, be main.
tained in rcady condition, and be tested at
least every 30 days; records should be kept
of these tests,

57.11-58 Mandatory. Each operator of an
underground mine shall stablish a check-in
and check-out system which shall provide an
accurate record of persons in the mine. These
records shall be kept on the surface in a
place chosen to minimize the danger of de-
struction by fire or other hazards. Every per-
son underground shall carry a positive means
of being identified.

-

.

C.
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§ 5721 Gassy minae.

Gassy mines shall be operated in accord-
ance with all mandatory standards in this
part. Such mines shall also be operated in ac-
rordance with the mandatory standards in
this section. The standards in this section ap-
ply only to undergiound operations.

MINE CLASSIFICATION

5721-1 Mandatery. A mine shall be
deemed gassy, and thereafter operated as a
gassy mine, if:

(@) The State in which the mine is located
classifies the mine as gassy: or

(0) Flammable gas emanating from the ore.
hody or the strata surrounding the orebody
has been ignited in the mine; or

{€)_ A toncentration of 0.25 percent or more,
by air analysis, of flammable gas cmanating
only {rom the orebody or the strata surround.
ing the orebody has been detected not Jess
than 12 inches from the back, face, or ribs
in any open workings; or

(d) The mine is connected to a gassy mine,

5721-2 Mandatory. Flammable gases de-
tected while unwatering mines and similar
operations shall not be used to class a mine
gassy.
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Fire PREVENTION AND CONTHOL

57.21-10 Mandatory. Men shall not smoke
or carry smoking materials, matches, or light-
ers underground. The operator shall institute
a reasonable program 1o ensure that persons
enterinz the mine do not crry smoking
materials, matches, or lighters.

57.21-11 Mandatory. Except when neces-
sary for welding or cutting, open flames shall
not be used in other than fresh air or in
places where flammable gases are present or
may enter the air cunent.

5721-12 Mandatory. Welding or cutting
with arr or flame underground in other than
fresh air or in places where flammable gases
arc present or may cnter the air current shall
be under the direct supervision of a quali-
fied person who shall test for flammable gases
before and frequently during such opera-
tions.

5721-13 Mandatory. Welding or cutting
shall not be performed in atmospheres, con-
taining more than 1.0 perceent of flammable
gases.

~

-

¢

VENTILATION
57.21-20 Mandalory. Main fans shall be:

(a) Installed on the surface.

(b) Powered electrically from a civcuit in.
dependent of the mine power circuit. Internal
combustion engines shall be uted only for
standby power, or where elextrical power is
not available,

(¢) Installed in fireproof housing provided
with fireproof air ducts. e

(d) Offset not less than 15 feet from the
nearest side of the mine opening and
cquipped with ample means of pressure 7e-
lief unless:

(1) The opening is not in direct line with
forces which would come out of the mine
should an explosion occur; and

(2) Another opening not Jess than 15 feet
nor more than 100 fect fiom the fan opening
is equipped with a weak-wall stopping or
explosion doors in direct lines with the forces
which would come out of the mine should
an explosion occur.

(¢) Installed to permit prompt reversal of
airflow.

(f) Attended constantly, or provided with
automatic devices to give alarm when the
fans slow down to stop. Such devices shall
be placed so they will be seen or heard by
responsible persons.

57.21-21 Main fans should be:

(2) Operated continuously except when the
mine is shut down for an extended period.

(b) Provided with piessure-recording gages.

(¢) Inspected daily and records kept of such
inspections and of fan maintenance.

57.21-22 The main intake and return air
currents in mines should be in separate shafts,
slopes, or drifts.

57.21-23 Mandatory. When single sghafts
are used for intake and return the curtain
wall or partition shall be constructed of rein.
forced coucrete or equivalent and provided
witlh pressure rclief devices.
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57.21-24 Mandatory. When a main fan
fails or stops and wenlilation is not restored
in a rcasonable time, action shall be taken to
cut off the er to the arcas aflected and o
withdraw all men from such areas.

5721-25 When there has been a failure of
ventilation and sentilation has been restored
in a reasonable time, 3] places where flam.
mable gas may have accumulated should be
examined by a qualified person and deter-
.mined to be free of flammable gas before
power is 1estored and work resumed.

57.21-26 Mandatory. When ventilation is
not restored in a reasonable time, all men
shall be removed from the areas affected, and
after ventilation has bheen restored, the areas
aflected shall be examined by qualitied per-
sons for gas and other hazards and made safe
before power is 1estored and before men,
other than the examiners and other author-
jzed persons, return to the areas aflected.

57.21-27 Ml:ndatory. When the main fan
or fans have heen shut down with all men
out of the mine, no person, other than those
qualified to examine the mine, or other au-
thorized persons, shall go underground until
the fans have been started and the mine
examined for gas and other hazards and
declared safe.

5721-28 AMandatory. Booster fans shall be:

(z) Operated by permissible drive units
majntained in permissible condition.

(b) Operated onh in 2ir containing not
mose than 1.0 percent fiammable gas.

57.21-29 Aandatory. A booster fan shall
be:

(2) Equipped with an autamatic device to
give alarm when the {an slows or stops, or
cquipped with a device that automatially
cuts off the power in the arca affected if the
fap slows or siops.

(b} Provided with air locks, the doors of
which open automatically if the fan stops.

57.21-30 Afandatory. Auxiliazy fans shall
be:

(2) Operated by permissible drive units
maintained in permissible condition.

o~

(b} Operated only in air containing not
more than 1.0 percent fammadble gus.

5721-31 Auxiliary fans should be ip-
spected by competent persons at Yeast twice
cach shift,

5721-32 Mandatory. Men shall be with-
drawn fiom arcas affected by auxijliary or
booster fans when such fans slow down or
stop.

5721-3% Mandatory. The volume and ve-
lodty of the current of air coursed through
all active areas shall be sufficient o dilute
?nd carry away flammable gases, smoke and
ummes.

5721-34 Mandalory. The quantity of air
coursed through the last open crosscut in
pairs or sets of entries or through other ven-
tilation openings nearest the fawe, shall be
at Jeast 6,000 cubic feet 2 minute.

57.21-35 Mandatory. At least once each
week, a qualifiecd person shall measure the
volume o} air entering the main intakes and
leaving the main returns, the volume of the
intake and return of cach split, and the
volume through the last open crosscuts or
other ventjlation openings nearest the active
faces. Records of suth measurements shall be
kept in a book on the surface,

57.21-36 Permanently installed bautery-
charging and transformer stations should be
ventilated by separate spilts of zir condurted
directly to return-air courses.

5721-37 Elecirically operated pumps, com-
prasors, and portable substations should be
in intake air,

57.21-38 Nandatory. Changes in ventila-
tion that materially affect the main air cur-
Tent or any split theveof and may 2fect the
safety of persons in the mine shall be made
only when the mine is idle. Only those per.
sons engaged in 1oaking such changes shall
be permitied in the mine during the change.
Power shall be removed from the areas af-
fected by the change before work starts and
not restored until the effect of the change has
been ascertained and the affected areas de-
termined to be safe by a qualified person.
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57.21-39 Mandatory, 1f flammable gas in
cxcess of 1.0 percent by wolume is detected
in the air not less than 12 inches from the
back, face, and rib of an underground work-
ing place, or in air reaurning from a working

lace or places, adjustments shall be made
m the ventilation immediately so that the
concentration of flinmable pas in such air
is reduced to 1.0 percent or less,

57.21-40 Mandatory. 1f 1.5 percent or
higher concentration of flummiable gas is de-
tected in air retumning frown an undergiound
working place or places, the men shall be
withdrawn and the power cut off to the por-
tion of the minc endangered by such flam-
mable gas until the concentration of such
gas is reduced 10 1.0 peveent or less,

57.21-41 Mandatory, Air that has passed
by an opening of any unsealed abandoned
area and contains 0.25 ent or moge of
flammable gas shall not usced 10 ventilate
working areas. Examinations of such air shall
be conducted during the preshift examina-
tions required by 57.21-49.

57.21-42 Mandalory. Air that has passed
through an abandoned panel or area which
is inaccessible or unsafe for inspection shall
nat be used to ventilate any working place in
such mine. No air which has been used to
ventilate an arca from which the pillars have
been removed shall be used to ventilate any
working place in such mine, except that such
air, if 1t does not contain 0.25 volume per
centum or more of methane, may be usr:f(o
ventilate enough advancing working places
immediately adjacent to the line of vetreat
to maintain an ordeily sequence of pillar
Tecovery on a set of cntries.

572148 Mandatory. Abandoned arcas ’

shall be sealed or ventilated; arcas that are
not scaled shall be barmricaded and posted
against unauthorized entry.

57.21-44 Mandatory. Secals shall be of sub-
stantial construction, Exposed surfaces shall
be made of fire-resistent material or, if the
commodity mined is combustible, seals shall
be mude of incmnbustible materjal

572145 Mandatory, One or score seals of
cvery sealed area shall be fitted with a pipe

and a valve or cap to permit sampling of the
ztmosghcrc and measurement ol the pressuse
behind such scals.

57.21-46 Mandatory. Crosscuts shall be

C 7 made at intervals not in excess of 100 fect

between catries and between rooms.

57.21-47 Crosscuts should be closed where
necessary to provide adequate {ace ventilation,

e .--?57.21—48 Mandatory. Line brattice or other
U
AY

itable devices shall be installed from the
Jast open crosscut to a point near the face to
assure positive air flow to the facc of every
active underground working place, unless the
Secretary or  his aulhorizc(r Tepresentative

ermits ‘an exception to this requircment

57.21-49 Brattice cloth should be of lame-
resistant material.

57.21-50 AMandatory. Damaged brattices
shall be repaired promptly.

5721-51 Crosscuts should be provided,
where practicable, at or near the faces of
entries and rooms before they are abandoned.

5721-52 Mandatory. Entries or rooms shali
pot be slarted off entries beyond the last open
crosscuts, except that room necks and entries
not (o exceed 18 fect in depth may be tumed
off entries beyond the last open crosscuts if
such room necks or entries are kept free of
accumulations of flammable gas by us of line
brattice or other adequate means,

§7.21-53 Stoppings in crosscuts between
.intake and return airways, on entries other
than room entries, should be built of solid,
substantial material; exposed surfaces should
be made of fire-resistant material or, if the
material mined is combustible, stoppings
should be made of incombustible material.

57.21-54 Stoppings should be recasonably
airtight.

§7.21-55 Mandatory, The main ventilation
shall be so arranged by means of air locks,
overeasts, or undercasts that the passage of
trips or persons does not cause interruptions
of 2ir currents. Where air locks are imprac.
ticable, single doors may be used if lhc)' are
atiended constantly while the areas of ihe
mine affected by the doors are being worked,

57



(RSI-0024)

unless they are operated mechanieally or are
self-closing,

57.21.66 Mandatory. Air locks shall be
ventilated sufficiently to prevent accumula-
tions of Bammable gas insids the Jocks.

5721-57 Mandatory. Doois shall be kept
closed except when men or equipment are
passing through the doorways.

57.21-58 Overcasts and undercasts should

(2) Constructed tightly of incombustible
matcerial.

(b) Of sufficient strength 1o withstand pos-
sible falls fram the back.

(¢} Kept clear of obstructions,

5721-59 Mandatory. Preshift examinations
shall be made of all working areas by qualified
persons within 3 hours beforc any workmen,
other than the examiners, enter the mine.

57.21-61 Mandatory. Only qualifird ex-
aminers and persons 2uthori 1o correct
the dangerous conditions shall enter places or
areas where danger signs are posted.

57.21-62 Mandatory. Danger signs shall
not be removed umntil the dangcrou_s condi-
iions have been corrected.

57.21-65 Examinations for dangerous con-
ditions, including tests for lammable gas with
a device approved by the Secretary should be
made at least onve cach week, and at intervals
of not more than 7 days, by the mine fore-
man or other designated mine official, except
during weeks in which the mine is idle for
the entire week, The foreman or other desig-
naied mine official should:

(a) Examine and make tests:

(1) In the return of each split where it
enters the main retum,

(2) On accessible pillar falls,
(3) At scals,
(4) In the main return,

{5) Ins at least one entry of each intake and
return airway in iis entirety,

M

(6) In idle workings,

{7) 1n abandoned workings, insofar as con-
ditions permit.

(b) Mayk his initials and the date at the
placcs examined;

(¢) Report dangerous conditions prompt.};
to the mine operator or other designat
person;

() Record the results of his examination
with ink or indelible pendl in a book kept
for that purpose at a designated place on the
surface of the mine.

57.21-66 The mine foreman or other des.
ignated mine official should read and counter-
sign promptly the xcgorts of daily and weekly
examinations by qualified persons and should
take prompt action to have dangerous con-
ditions corrected.
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EQUIMENT

57.21-76 Mandatory. Dicsel-powered equi
ment shall not be taken into or operated in
places where flammable gas 1.0 per-
cent at any point not less than 12 inches froin
the back, face, and rib.

57.21-77 Mandatory. Trolley wires and
trolley feeder wires shall be on intake air
and shall not extend beyond the last open
crosscut or other ventilation opening. Such
wires shall be kept at least 1?0 feet from
pillar workings.

57.21-78 Mandatory. Only permissible
equipment maintained in permisstble condi-
tion shali be used beyond the lait open cross-
cut or in places where dangerous quantities
of flammable gases are present or ™may enter
the air current,

57.21-79 Mandatary. Only permissible dis-
tribution boxes shall be used in working
places and other places where dangerous
quantities of flammable gas may be present
or may enter the air current.

57.21-81 Mandatory. No electric equip-
ment shall be taken into or operated in places
where flummable gas can be detected in the
amount of 1.0 percent or more at zxz point
not less than 12 inches from the back, face,
and rib.

59

ILLUMINATION
57.21-90 Mandatory. Only permissible etec-
t lti.:: Jamps shall be uscd for portable illumi-
pation underground.



(RSI-0024)

ExrLOSIVES

57.23-85 Mandalory. Explusives not des-
ignated as permissible by the Bureau of
Mines or the Mining Enforcement and Safety
Administration shall pot bte used in any
underground gassy minc until the Mining
Enforcernent and Safety Administration and
Stzie Inspector of Mines have given written
approval for each such specific explosive to
be used.

57.21-96 Mandatory. The Mining Enforce.
ment and Safety Administration and the State
Inspectur of Mines, in granting approval re-
ferred to in standard 57.21-95, shall provide
the operator with a written list of conditions
for using the speeific explosives covered by
the approval and adapted ¢ the mining
opcration.

57.21-97 Mandatory. Blasts in gassy mines
shall be initiated clectrically, and multiple-
shot blasts shall be initiated only with milli-
second-delay detonators. Permissible blasting
units of capadity suitable for the number of
holes in a round to be blasted shall be used
unless the round is fred from the surface
when all men are out of the mine.

57.21-98 Mandatory. Borcholes shall be
stemmed 25 prescribed for the explosives used.

57.21-99 Mandatory. Examinations for gas
shall be made immediately before and after
firing cach shot or yound.

57.21-100 Afandatory. Shots or rounds shall
not be fired in places where Rammable gas
can be detected with 2 permissible flame
safety lamp, or where 1.0 percent or more of
Aammable gas can be detected by any other
Bureau of Mines or the Mining Enforcement
and Safety Administration approved deviee
or mcthod, at a point not less than 12 inches
from the back, face, and rib.

57.21-101 Shots and rounds should be
fired by qualified persons.

a

N

e

)

a
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§57.24 ‘Variances~General.

57.24-] Except as provided in §5724-7,
the Administrator, Mining Enforcement and
Sa‘fcty Administration, may, in accordance
with the provisions of this '§57.24, permit a
variance from a mandatory standard in this
part other than those rclating to exposure
to concentrations of radon daughters. The
Administrator may permit such a varance
only by mecans of a written decision ?cciﬁ-
cally describing the variance permitted and
the restrictions and conditions to be obscirved
and finding that, in the circumstances, the
health and safety of all persons which the
mandatory standard is designed to protect
will be no less assured uvnder the varianee
permitted, The Administrator may, in writing
delegate the authority conferred by 4his
§5724 to the Deputy Administrator, Mining
Enforcement and Safety Administration, the
Assistant Administrator, Metal and Nonmetal
Mine Health and Safety, and the Mctal and
Nonmetal Mine Health and Safety District
Managers,

5724-2 An application for a variance must
be in writing and filed with the Administra-
tor, Mining Enlorcernent and Safety Admin-
istration, Department of the Interior, Wash.
ington, D.C. 20240, A copy of the application
must be mailed or otherwise deliverzd to the
District Manager of the Metal and Nonmetal
Mine Health and Safety District of the Min-
ing Enforcement and Safety Administration
in which the mine is located and a copy must
be maiied or otherwise delivered to Lﬁc State
agency responsible for health apnd safety in
the mine.

57.24-3 Before an appliation for a vari-
ance is fled, the person making such applic-
tion shall give notice of the contents of the
application to all persons employed in the
area of the mine lﬁat would gc affected by
the variance if granted. Such notice may be
given by the delivery of a copy 1o ¢ach such
cemployee individually, or by the delivery of
a copy of the application 1o an organization,
agency, or individual authorized by the em-
ployees to represent them; or by -ting a
copy on a2 bulletin board at the m' office
or i some other appropriate plai: =t the
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mine adequate to give notice to the em-
ployees. An application will be rejected if it
does not show that the notice required by
this subsection has bren given.

57.24—4 An application for a variance
must:

(a) Specify the mandatory standard or
standards from which the variance is re-
quested:

(b) Describe the variance requested:

(¢) Identify the arcas of the mine that
wauld be affected by the variance;

(d) Give the reasons whz the standard or
standards cannot or should not be strictly
complied with;

(¢} Specify the time period for which the
variance is requested;

() Describe the work assignments of per-
sons employed in affecied arcas of the mine,
specifying the number of persons having each
work assignment;

(8) Explain how the health and safety of
persons employed in the affected areas of the
mine will be no less assured if the requested
variance is granted than through strict com-
pliance with the standard or standards;

(h) Indicate the authority of the person
signing the application;

() Inchude a sutement describing how,
and on what dates, the notice required in
subsection 57.24—3% was given,

57.24-5 For a period of 15 days following
the date on which an application for a van-
ance is filed, any interested person may sub.
mit to the Adaiinistrator, Mining Enforce-
ment and  Safety Administration, written
. data, views, or arguroents, respecting the a
plication. Copies of such comments shall
mailed or otherwise delivered to the District
Manager of the Health and Safety District of
the Mining Enforcement and Safety Adminis.
tration in which the mine is located, to the
Suate agency responsible for health and safety
in the mine, and to the person making the
zpplication. The Administrator may hold a
public hearing if he determines that such a
hearing would contribute to his consideration

N

of the application, ‘The Administrator shal
issue a decislon on an applicstion promptly
following the expiration of the period of 15
days and the conclusion of a heating, if any.

§7.24-6 Notwithstanding the provisions of
subscction 57.24-5, a temporary variance tram
a mandatory standard may be approved be.
fore the expiration of the 15-day period for
a specified time not o exceed 45 alendar
days alter receipt of the application, if the
application is for a variance that would, in
the judgment of the Administrator, ¢learly
provide a level of hezlth and safety to the
persons eraployed in the areas of the mine
that would be aflerted thereby no less than
would be provided by compliance with a
particular mandatory standard,

57.24-7 This §57.24 doss not authorize
the Administrator to permit a variance from
any mandatory standard relating o cxposure
to airborne contaminants. A variance {rom
mandatory standards relating to exposure to
radon daughters may be granted in accord-
ance with the provisions of §57.25.
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$5725 Varianca-Radon daughter
standands.

Unnirenotsn OnLy

57.25-1 The Administrator, Mining En.
forcement und Sifety Administration, 7n ac:
cordance with the provisions of this §57.2%
is amhorirzed to peimit 2 variance from
standard 57.5-5 in this Part 57 ielating o
the use of iespiratons in lien of environ-
mentai cantrola in mines subjeet to standasds
1elating to eaposures to radon daughters. ‘The
Administsator may pennit such a variance
only by means of & writlen decision specifi-
cally describing the variance permitted and
the restrictions and conditions to be observed,
The Administtator may, in writing, delegate
the authority tonferred by this § 57.25 to the
Deputy Adminiiiator, Mining Enforcement
and Safety Administration, the Assistant Ad.
ministrator, Metal and Nonmetal Mine
Health and Salety, and the Mctal and Non.
metal Mine Health and Safety District
Managers.

57.25-2 (1) No variance shall be granted
to the provisians of §57.5-5 which permits
any prrson 1o scceive a anavlative exposure
in excess of 4 WLM per year,

(hb) No varisnce shall be granied for a pe
rind of time longer than that necewary lor
the operator to establish environmental con-
tiols and to achieve onditions in the mine
which will assure that individuals employed
in any capucity in such mine will not receive
an eapowre in excess of 4 WLM per year.
The period of time for which 3 variance may
be permitted shall not eaceed six (5) monthe:
Prowmded, houever, ‘That two extensions, not
10 exceed 6 montha cach, may bhe granted if
the terms, conditions, and other provisions of
the vaniance as approved have been et and
the holda of the variance rstablishes that he
has excrvised his best efforts 1o achieve con-
ditions which will make respiratory protec.
tion Ill)”(lf('“bll‘)' to avoid O\CTCN[KHU{Q

() A wiitten :npglicz(ion for an estension
of a varianie must e received by the Admin-
istrator ai least 30 dzr prior to the expina.
tion or tenninaicn of the existing variance.
The upplicant for an extension of a variance

A

shall comply with the filing and notice re-
quitements  provided in §§57.25-8 and
57.25-4.

57.25-8 An application for a variance or
an extension of 3 variance must be in writing
and filed with the Administrator, Mining En-
forceinent and Salety Administration, Depart.
ment of the Interior, Washington, D.C, 20240.
A copy of the application must be mailed or
otherwiss delivered to the District Manager
of the Mctal and Nunmetal Mine Health and
Safety District of the Mining Enforcement
and Safety Adininistration in which the mine
is located and a copy must be mailed or
otherwise delivered to the State agency re-
sponsible for health and safety in the mine.

§7.25-4 Before an application for a vari-
ance or an cxtension of a variance is fled,
the persou making such application shall
give notice of the contents of the application
10 all persans cmployed in the mine that
weuld be aflected by the variance if granted,
Such notice may be given by the delivery of
a copy to cach such employee individually:
or by the delivery of a copy of the applica-
tion 10 an organization, agency, or individual
authorized by the cmployees o represent
them; or by posting a copy on a bulletin
board at the nine ofice; o1 in ome ather
appropriate place at the mine adequate to
give natice to the employees. An application
will be rejected if it docs not show that such
notice has been given.

57.25-5 An applicatiun for a variance shall
include:

(a) The name and addirws of the appli-
ant and of the mire for wiich the variance
is 1equested.

() A statement that the appliction is a
request for a variance from mandatory stand.
ard 57.5-5.

{¢) A statcment that the applicant is ua.
able to cstablish environmental controls and
achieve conditions in the mine which will
make respiratory protection unnecessary (o
avaid ovcrexposuse and shall set forth the
reasons therefor,

(d) A plan which, on approval, shall be.
come a condition of the variance if granted
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which specifies the actions to be taken which
will 2ssure that when the plan has been com.
pleted no ciaplayee in the wine will rexeive
an exposurc 1n excess of 4 WLM per year,

{(¢) A program for tespiralory protection
of all cmployees likely to receive exposure o
radonn daughters in cxcess of 4 WLM per
year based aa current measurcments of mrﬁ:n
daughter concentrations and prior vecords
keeping. In order to reccive approval the
program shall meet the following conditions
and requirements:

(I) The program shall provide that em-
ﬁloyccs shall wear protective equipment which

as been approved by the Burcau of Mines
under Bureau of Mines Schedule 21B,
“Filter-type Dust, Fume, and Mist Respira-
tors” (sec 30 CFR Part 14, revised edition
January 1, 1972; 30 F.R. 616, January
19, 1965, as amended at 34 F.R. 9617, June 19,
1969): or approved under Title 30, Code of
Federal Regulations. Part 11-~"Respirtory
Protective Devices: Tests for Permissibility;
Fees,”” promulgated in 37 F.R. 6244, March
25, 1972, and ernployees shall be protected by
the use of such cquipment 50 that their
annual exposare shall not exceed 4 WLM

(2) The program shall desaribe the pro-
tective equipmment to be employed, including
the cfficiency of the equipment for radon
daughters. A;)proved respirators of the types
described as follows may be ustd in the man-
ner and ciicumstances as follows:

(i) Approved dust respirtors may be used
for protection in radon daughter concentra.
tions up 1o 1 WL. The protection factor for
approved dust respirators shall be 02, that is,
such respirators shall e capable of removing
€0 percent of the radon daughters {rom the
respired air.

(iiy Respirators approved for protection
against radon daughters and those approved
for prutection against radioactive acrosols up
to 0 times the MPC may be used for protec-
tion in racdon daughter concentrations up 10
3 WL. The protection factor far such ap-
proved respirators shall be 0., that is, the
respirator shall be capable of removing 90

pereent of the 1adon daughters fiom the re.
spircd air.

(iit) Approved poweird zir-&nuifying res
rirators when cqul()pcd with a high cfficiency
{’mm ar with a filter approved for use with
radon daughtcrs may be used for protection
in radon daughler concentrations up to 10
WL. The protectior factor for such approved
respirators shall be 0.03, that is, the 1espira-
tor shall be aapable of removing 97 percent
of the radom daughters from the respired air

(iv) Approved continuous flow air Jine
respirators or pressure demand type self-
contained breathing apparatus shall be used
for protrction in radon daughter concentra-
tions above 10 WL.

3) The program shall provide that respiru-
loSs)shall t?c(;gclcclcd. ﬁllr:-d. used, and main-
tained jp accordance with the provisions of
the American National Standard Z88.1 “Safety
Guide for Respiratory Protection against
Radon Daughters,” or 4882 “Practices for
Respiratory Protcction,” obtainable [rom
American National Standards Institute, Inc,
1430 Broadway, New York, N.Y. 10018.

(4) The program shall prescribe procedures
governing the usc of prolective equipment,
including supervisory procedures, and the
approximate length of time the equipment
will be used by individuals in cach work
week, The proposed periods of use of such
equipment by an individual should not be of
such duration as will discourage observance
by the individual of the established proce-
dures, nor should 1espirators be used under
conditions where they may otherwise be detri-
roental to safety and health of cmployees.

(5) Filters on reusable 1espirators shall not
be used Jonger than one shift (8 hours) befare
changing, and filters shall be changed at the
beginning of each shift regardless of the
length of time used on the previous shift.

(6) The program may consist of the uxe of
respirators in combination with work rotation
procedures or other methods of proteciion.

(7Y The program shall set forth average
conicentration of radon daughters prevent n
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the arcas of mine occupied by the affected
employees,

(8) The program shall contain a summa.
rization of the exposure of affected employces
far the 12.ionth period preceding the appli.
cation by showing on 2 quarterly basis the
numwber of workers exceeding 1,2, 8, etc,
working level manths,

(9) The program shall contain a descrip-
tion of the work ussignments of aflected em-
Eioyca, specifying the number of persons

aving cach work assignment.

(D Specify the time period for which the
sariance is requested.

(8) Indicate the authority of the person
signing the application.

(h) A staternent describing how, and on
what dates, the notice required by § 57.25-4
was given,

57.25-6 While a variance is in effect, in
addition to any other requirements of this
part and as a condition of the variance the
operator shall comply with the following:

(a) Mine atmospheres shall be samplied fo
determine the cancentrations of radon daugh-
ters.

(1) Sampling shall be in accordance with
the pracedures contained in American Na-
tional Standards Institute N 7.1a-1969, **Sup-
plement to radiation protection in uranium
mines and mills (concentrators),” except that
the sampling frequency for primary air
courses not using vent tubing ‘shall be at
least monthly and the sampling frequency
for arezs ventilated by seconda systems or
through vent tubing shall be at east wezkly.
Where samples are required to be taken
weekly, such samples shall be taken randomly
throughout the week in any given work
placc, for example, if a work place is saiapled
on Thursday at 10 a.m. 1 weeX, it shall not
be sumpled on Thursday at 30 a.m. the fol-
Jowing week, but rather it shall be sarnpled
on another day at another tume of the day.

(2) Samples used for exposure determina-
tions shall be taken as near as possible to the
breathing zone of workers in each work place.

C

-

P

3) Sampling shall be done during the
cossr).'-c of }a) regular work shift.

Exposure records {or each employee
cx;(;bgscd ;l)g radon daughtens shall be kept in
accordance with American Natjonal Stand-
ards Institute N 7.12-1969, ‘'Supplemient to
radiation protection in uranium mines and
mills (concentrators),” except that the inter
val for caleulating cumulative exposure shall
be monthly,

(c) Clear 2nd Jegible forms containing, the
same information as given in Appendix C
of Ameriran Natjonal Standards Institute
N 7.12-1969 shall be used for recordkecping.
Occupancy time shall be recorded 1o Ahe
nearest half-hour. Periods of sespirator wse
shall be cleasly indicated on the form includ-
ing the protection factor for each yespirator
used, Annual exposure shall be kept on 3
@lendar year basis. The annual period shall
start on the first Sunday of the year and end
on the Saturday preceding the first Sunday
of the following year. If existing timekceping
or recordkeeping procedures make this im-
practical, another period may be used that
staris as soon after the hrst day of the calen-.
dar year as practical and that continues to
an equivalent day of the succceding ycar 30
that all days arc covered.

{d) All sampling and exposure records re.
quired to be kept by this §57.25-6, or any
provision of the variance, shall be open for
inspection by all affected employees, repre.
senlatives of employees, State agencies, and
authorized representatives of the Searetary of
the Interior.

(¢) Amerian National Standards Institute
N 7.1a-1969, “Supplement to radiation pro.
tection in uranium mines and mills (concen-
tratory)”, is obtainable from American Na.
tional Standards Institute, Inc,, 1430 Broad.
way, New Yark, N.Y. 10018,

57.25~7 (a) For a period of 15 days follow-
ing the date on which an ;pplicanon for a
variance or cxtension is hled, any inleresied
person may submit to the Adminiftr'amr,
Mining Enzorccmcnl and Safety Administra-
tion, writien data, views, objections, or argu-
ments respecting the application. Copies of
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such comuients shall be mailed or otherwise
delivered to the District Munager of the
Metal and Nomwetal Mine Health and Safety
District of the Mining Enforcement and
Safety Administration in which the mine is
located, aud to the Slate agency vesponsible
for health and safety in the mine. The Ad-
miaistrator may forward copies of such data,
views, objections, or arguments o the a pli-
cant after removing any identification o?[hc
source of such comments, if requested 1o do
s0 by the person filing such comments and
such person is an employee in the mine for
which the variance or extension is reques:-..,

(by Upon the written sequest of as, . af.
fected party, made and filed with the Admin-
istrator within 15 days following the date on
which an gppliatian for a variance or exten.
sion is filed, the Administrator shall hold u
public hearing to consider the application. The
Administrator on his own initiative may hold
a public hearing on the application. A notice
of the time and flncc of such hearing shall
be published in the Frorras REGISTER as soon
as practicable after reccipt of the request.

Requests for hcarix:fs shall be addressed to
the Administrator and copies shalf be mailed
or otherwise delivered to the District Man-
ager, the State agency responsible for health
and safety in the mine, and the applicant.
The request for hearing shall include a con-
cise statement of facts showing how the per-
san requesting the hearing would be aflected
by the varisnce or cxtension, if granted, and
shall also specify any statement or represen-
tation in the application for variance or ex-
tension which 15 denied or contested, and a
concise summary of the evidence that will be
adduced in support of such denial or contest,
and any vViews or arguments on any issuc of
fact or law presented.

{¢) The Administrator may cause radiation
surveys to be made at the mine when he
deems such necessary to assist him in his con-
sideration of the application for a variance
or cxtension.

(d) The Administrator shall issue a ded-
sion on the application as soon 35 practicable
following the expiration of the period of 15

- e ——— e =

days, or the conclusion of any hearing held,
or completion of radistion surveys which may
be conducted.

57.25.8 Notwithstanding the provisions ol
§57.25-7, the Administrator may isue a toan-
purary wariance, speailying  the conditions
thereof, for a period of time, not to excerd
60 days, nccessary (O jerTnit his full consigd-
eration of an application made under the
provisions of § 57.25.

57.25-9 (2) The Administrator may make
such changes and impose such conditions in
the applicant’s plans for establishment of
environmental controls, program of respira-
tory prolection, saumpling procedures  and
recordhecping, and other matters, as he way
deem appropriate befare granting 2 vanancc.

(b) The Administrator may at any ume
while a variance is in cffeet cancel, 1evoke, o1
make revisions in the terms and mnditions of
the variance if he finds that the plans or
programs which have been instituted are not
accomplishing the expected results, or changed
mine conditions prevent the plans and pro-
grams from functioning as intended, or the
operator fails 1o observe the terms and con-
ditions of the variance.
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§57.26 Procedures.

NoTiFICATION OF COMMEINCEMEINT OF QPiRA-
TIONS AND CLOSING OF MiNgs

5726~1 Mandatory. The owner, operalor,
ur person in charge of any metal and non.
metal mine shall notify the nearest Mining
Enlorcement  and  Safety Administration
Metal and Nonmetal Mine Health and Safety
subdistrict office or the State sgency if the
mine is located in a State which has a State
Plan Agreement in cfiect, before starting
operations, of the approximate or actual date
mine operation wil) ~ommenee. The notifica-
tion shall include tle mine name, location,
the company name, nailing address, person
in charge, ind whether operations will be
continuous ¢r intermittent.

When any mine it closed, the person in
charge shall notify the nearest subdistrict
office or State agency as provided above and
indicate whether the closure is temporary or
permanent.

-
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TIGULATIONS FCR CONSTRUCTION : -
CEGULATIONS FOT CONST 1926302  Definitions appllmmn :n ihi
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(3 The ‘telephons numbers of the
p‘n;sm.anz, hospitely, or ambulances
bh.m be oonsplcuously pos‘ne&

3 19"6 al Sanftation. ", :

(a) Potabl.. water, (1} An adequate
supply of potable water shall be provided
In all places ©of employment, ..

{3) Portabie containers used to dls-"
pense drinking water shall be capabla’
of being tgntly closed. and equipped
with a tap. Waler shnll not be dipped
from contolners - .

(3) -\ny container ueed to distribute
drinkdng waler ahn.n b' clearly n erized
as Lo trhe naturc of its contents and not
used Jor any other pu.rpos,, -

{4) The common dr!nklns cup. .s pro—
hivited

{3) Where sing.e servlce cups (to be
used but onced are supplied, both 2 sani-
tary container for the unused cups and
6 ecentacle for disposing of the used
cups shall be provided - -

(b) Nonpotadble wates. (1) Out.kts for
nonpotable water, such ns weter Yor in-
dustrisl_or firefighting purposes only,
shall be identified by signs meeting the
requiremeants of Subpart G of this pard,
(.c indicste clearly thatl the water is

»

1safe and s not to be used for drink- -

mg washing, or ccoking purposes.. .

€2) There shall be 1o cross- conncct:lom
open or potenual between & system Iur- -

nishing potable water and & system fur-

- . 2

RULES AND REGULATIONS.

ployees. ‘Suck faclitics shall be In near
proximity to the worksite and shall be 50
equipped as Lo enable employees to m-
movza such snbbtanocx.

- e
Rl -

-

(gy [Revoked] - "_:,-- 1T

926.52 Ou:up\uomﬂ noiso cxpoauha..-

1
i‘?ﬁ’%ﬁm apalnst the effectr of

nolse exposure shall be provided when
tha sound levels exceed those ghown in
ured on the A-scale of s standasd sound

Table D-2 of thls section when meas~

P Y

level meter al slow response; -
(b} When employees are zmbjectcd to
sound levels exceeding those listed in
Table D-2 of hls section, feasble uil-
minisirative or engincering controls
shall be utdlized. If such controls fall to
" reduce sound levels within the levels of
the table, personal proteciive equipmen$_
as required in Subpart &, shall be pro-
vided and used to reduce sound IeveL
within the levels of the table. - -~ 7-.-
{(c) If the variations in nolse Jevel in-
volve maxima &af intervals of 1 second
or less, it 15 to be considered continuous.
(&) (1) Ip all cases where the sound
levels exceed the values shown herein, o
continuing, eflective hearing conservio-
ﬁon program shnn be admhﬂster‘é. -

:mz:.. ol .z:unqsmu X‘?onc: En-oevu.n

Dur"t:‘xon pcr dsy, hmu-r

nishing rnonpotable water.: = 20
{¢) Toilets of cor.strucz:!on .oas:‘ia. o2
(13 Toflets shell be provided for em-- s . g"ﬁl
ployees sccording to ihe following table: - : 106
Tastz Do - o 102

Namnbor of - 105
employees Hnimum nunber of ]adutics 119
20 of leud .. - T - e - 11
20 ar moru. 1 2‘8”“ ;'f__‘:; snd 1 urlesd péz 2) (D When the daily nolse exposurs
200 o 3 tolet seat and 1 urfnal por i5 composed of two or more periods ot

Mora. . 50 won.e:r* -

2y Under ‘.mebx'a.rv ﬂeid concuhr;ns,
provisions shall be made to assure not
Yz-ss than oue wﬂet faciity is svallable.
{3} Job sttes, ot provided wilth o pan-
t:a.ry sewer, shall be provided with one
of the Iouowmg toliet feciijiies unjess
pvohibiied by lccal vodes: -«
) Privits (where thelr use Wlll oot

contaminzie ground or suriace v.a.bar)~ :

-y Chnemizal tolleds: 0 -
(1} Recirculaiing tofie ,‘L - _’
{iy) CombusHon tollels. - -7
i‘d) Thp requircments ©f thiz ‘J?n-
_,p... el for sanitation facliities shald
ot opply to moblls crews havl&; anse
paotsiion readily evedaBle, to nearby
tollct fa&iﬁt‘cﬁ. - '._ . TeT
©(dy Food rundBng. Al emp!o_/ee:f Zood
s.e:v‘ce Taciilles snd operationz shall
inee! Lhe appHeablelaws, ordinances, and
recuiations of the jm.sdjcdom ‘u which
they are locatad.-
(=} Temorary s'lee,piny quaru:m.
When tamnpormary sigeping quarters 210 -
provided, t\“e'f snulibs ‘hmbm, ventnatcd.,
Bl Bphted. 130 Sz ok S o

(4’) Wt.shing Joeilities, “Tho .:nployez

shell mroevide _».daqu«.» washing faciiites -
#or amployess engered o the spplicaticn -
of nainty, costing, herbiclday, or Insect~
Sides, or T otbar operations whers cone
W bornfu to tba cmg-

taminanis z:m_.h
*

T "

.}

scrsmr, v\x. 39, Ny :

nolsz exposurg of different lovels, thelr
combined effect should be considered,
rather than the Individual effect of each.
Exposure o different levels for variows
periods of tlme shall be oomputed as~
cording to the formuls set forth o sub-

division (i1) of ’:ls subparawmph.

(li) L . T
e T Ta =" 7 1, S
1= - 3".;=;+-—+. - %E—E =

7, —'I‘hu squivalent nolse oxpoaum twwr

T...Tbe period of noisd exPocurs n.“ BNy
essontially consiant jevel, -

£:=The duration c the pormissible nls

: oxpozure at tho oorwmut level (Irvm

- 'I‘awleM).;. A

B

-

Falin e ot a*
T, v Tromal ok

i tn.e vring ol ¥, exceeds umt:f (4 %] i.hs ‘operatdon of U

expasure exceeds perrlssible levels. =

¢iD A samvle computation showing ~employees shell be 3 evt of

. 'dm&‘J.

. 69
wr " 22809

Bince the valus ol ¥. aoes ol exceed
unity, the prcuun. {6 within permlssible
Iimlits, = |

(&) Exn‘»sm-u to fiapulsivy or impm:t
nolse shouldd ot e..u:ed J.I‘O dp peall
sound pressure Jevel - ¢ T ... -

§ 1926.53 'Eonumg radintivn,

(2) Yo construction and relnled nc-
tivities involving the use of sources of

londedng mc‘Latioa, tha peridnent provi-

sionz of the Alomie Energy Commis.
slon’s Standards for Protection Apuiunst
Radiation (10 CFR 2act 205, relating to
protection agrinst sccupslonad malc-
tion exposure, shall apply. - ¢ .
(0) Any =zeiivity which Invoives the
use of radloaclive msaterinly or X-roys
whether or ziot unger lcense Irom thsa
Atomic Energy Con ..-uxsio:z, shall Le per-
formed by compelent pers son3 specially
tralned in the proper 2nd Jais
of such eguipmenic 1o (i chsie ol s~
terials used undes Commission lcense,
only persons actuadly ilcenascd, or compe-
tent persons wndey dbreetlos and super-
vision of the lcens m, shell ocrfmm such
wors, .-

§ 1926.54 T\onkr‘xmn( r’:dm!lon.. S .

{a) Only qualiicf and rafoed em-
ployees shall be vsdgnoed o nstell, nd-
Just, and operate: leosex cquipment

(b) Proof of gusalification of the laser
equipment operator shall be oavailadle
and in pom&mun ci the opcmwr al a.n

{¢) Empioryees, whety working 1.. asruu:

" which a poteniil ezposuso 4o dirsct

ot reflected iaser Hyht mrecter than 6.008
watis (5 milwalts; exdsty, shall e pro-
vidad with antiluser eys proteciiocn de-
vices as spocified in Soabpars B of this
part, . - -0 .- .

(d) Arcaz’ in” which lasers are used
shsll be posted with Rhmmr" Javer
warning placerd.l .-

(e} Beams sautierz or c.zxz ..mu ba
utilized, or the laser turned off, when
leser transmission ic nof actually re-
guired. When the laser i lef? unattended
for s substantial perind o time, such es
during luneh- Doux, wr:mj.vh?., cr s
chango of ahjft.s, the lasar unnn ua torned
Offa~ . w7 Lrneihate e o

1) le]‘ m—-"hzmic.m o
mesnt anzl be wsad ot o delecior Jor
sifding tho in!/ 13 wlizoameut of the
ame, L7 T R I

(o "’ht: Teser owarc ."J'ri;'i siob b al-
Tected ot saaplnrees, - ..
IS 1t ‘Wh e £ T rz.m!r.\ o mo.«im,, o
vhen e i G0l 6 fon Lo bRl el
> gyaban ahinll ne "no-
e aelieidle; tn a0y weent,
of renge of

=

Ce~

_nibited whers

w GO

anapplicatim nf the lonnula.insu‘ﬁlv‘x-- the mrea af zoures ond ?,m*;m?, Gusing
sion (1) of this paragraph is e2 Tollows.,  guch wd.me; condliloas, -
An emp.mee is axposed 'x“ t.'u.sc.- Icve\s

1 ‘;

-

.to‘

az_ﬁao}mm,'m zc, e

'p\..z DTG cantumy’

{( ser equipment shel ey o Lﬂmi
u-, Indicste moxlmums culpeh =l 2.

4) - Employees sncXl mod by e&p‘nse&
£ intonsities aboviar s L - % =

(1) Tirect starinz: .r’cmm ’t.‘ jolire
mumcrtimex..r'wv“. AR

A

.~

A 2} Tocidented ohs.‘:rﬂnf:. 2 mim'v.ntt

per sgguare cenldmedeoy 2w
{3 Diffosed refiecield Hebie ."w r:ztta.

"'. EA
PR

s

T ey 8
-
oA

M RN

- .

Y T
- cA R "ol

- <

operation |

e](a_t.ron‘- -,
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22856 “ C * . . " RULES AND REGULAT)ONS _ - . T . o
untf] the membcrs are recurcd with not ) Melad dockinr; of sufcient () Alr Quality and Vcnmmionm(n
lesa than two bolts, or the equivalent at  gtrength shall be lald tight a.nd secured  Alr gquallty and guantity, (1) Instruraents
~ch connection #nd dmwn up wrenci to prevent movement. ghpll be provided to test the atmosphere
(g) Planks shall overlap 'Lhe ‘bmrinz quantitatively for curbon monoxide,
) Open wtt stecl jois(.s ghall not bo on each end by & minimum of 12 inches, nitrogen dioxide, fiammable or toxic’
placed on any structural steel {rame- (h) Wlre ‘mesh, exterior plywood, ‘or gases, dusts, mlsts, and fumes that wocur - -
work unless such frumcwork. is m!ely equivalent:shall be used around columng . in the tunne] or shaft. Tests ghall be can-
bolted or welded, - where planks do not 8t tigntly, - . ducted Bs frequently as nececssry to pn-
{cy (1) In slee? !raming, where bar (1) "Provisions shall e made to secure  sure that the required quality and Quan-—-
jolsts are ulilized, and columns are not temporary flooring against displacement. ity of alr s maintalfed. A record of s}
{ramed in st lenst two dircclions with {J) Al unused openings in floors, tem- tésts shall be mnmmmr,d und bc vept
structural steel members, a bar Joist shall  porary or permanent, ghall be completely avallable, . s .l -7
_bo feld-bolled st columns to provide planked over or guarded in accordance =~ (1) Field- type oxyz,en n:m]y"wrr,, or: -
laternl stabilily during construction. with Subpart M of this part, .. . other suitable devices, ehall be m:ed ‘ca .o
(2) Where longspan Jolsts or trusses, (k) Employees shall be provided . t&st for oxygen deﬂcjmc—y
40 feet or longer, are used, a cenler row with safely belts in accordance with .- (1) Respirators shxll not be aubrti-
of bolted bridging shall be installed to § 1826.104 when they m working on tuled for ebviroamcentel conirol mens- .
provide Jateral stability durlngtggnﬁzmw float scaffolds, . - ¢+ o "N . ... ures. However, whtez‘;’ec environmental
tion prior to slacking of holst e controls bave nnf yet teen developed, oy .
;p Mo load shall be placed on open Subpart-S~Tunnels and Sh"f's' Caiss “svhen’ necessary by the neture of ihe, -

web steel joists until thm sccurity re- . 3ons, c°ﬁé'dum5; and Compressed gork involved” (for’ example, weldlng,© - -
Quirements are met, cdf Air  a-mzviin I - sAnd blasting, I;nc;l burlzchvzf;) an un;_

(d) Teug lnes shall be 'ls or con- - - : . ~ ployee may work for short periode o
trolling loud:x T 1926'8, ; Tunnclsand shafe. time in concentrations ©f airborne con-". . -

(a) Guneral. (1) The specific require-” taminants which exceed the Umit of per- - -
§ 1926.752 Bohmg, rnc'ung, ﬁlung ‘D, ments of this Subpart S, Tunuels, Shafts, missible excurdons referred to n sp;_- .
. #0d plumbing-up.-+ " 2 - Caissons, Cofferdams, and Compressed  divisions ¢iv) and (v) of thls subpara-
(a) General requirements. (1) Con~ Alr, shall be complied with as well as the graph, If such cmployee wears o resplra-
tainers shall be provided for storing or applicable provisions of all other, sub- tory protective device approvad by he

carrying rivets, bolts, and drift pins, and parts of this part. -- Bureau of Mines os protection egainst -

secured against accidenha.l displacement - (2) Safe means of accrss atmn be pro~  the particular hazerds involvel e

when gloft. S vided and mainmincd te el working' -: (iy) The exposure to sirborne com~ - -
(2) Pneurnstic hand tools shall be dis- * places, . ° *. - taminants of an emnloyee working in &

connected from the power source, and (3) When’ lndders and suunmvs are tunnel or shaft shall nob exceed the | .-
pressure in hose lines shall pe released, provided in shalts and sleep inclines, threshold Hmit veines adopted by the :
before sny sdjustments or repnin; #re@ “they shall mect the requireraents of Sub-  American Conference of Goveramental ™ .
made. parts L and M of this part. Industrial Hyglerdsts, as set forth and .o .

(3) Alr line hose sectlons shall be tled . (4) Access to unattended underground explained in the 1870 editter” of . - -
together cxcept when quick disconnect openings shall be restricted by gates or “Threshold Iimit Va:xuea of Alrborne
souplers are used to Joln sections. doorts. Unused chules, munways, or other. Contominants® - = *~~ * < -.

{4) Bye protection shall be provided In  openings shall be tightly covered, bulks . (W Ernp}oyem she.n “be wmdxawn
accordance with Subpart E of this prri. headed, or fenced off, and posted. Con- from areasin which there is & concentm< -

(b) Bolling, (1) When bolts or drift duits, trenches, and manholes shall meet tion of an airborne contamineni which
ping are belng knocked out, means shall the requirements of Subpt.rts M and P exceeds the threshold Limit \&1\1& n:m

be provided to ¥eep them from falling. of this part, - . : far that centaminant, -

(2) Impacl wrenches shall be provided {5) Subsidence arcas ma.t present (v{) Atmospheres in afl ’xcﬁ\" m-rm.r
with a lucking df-‘\’if-‘£ for retaining t.he hazards shall be fenced and posted. shall contain st least 26 percent oxygen.
socket. (6) Each opemtion shall have a (2) Ventilation, Y Tunnele snall be

(&) Rivcting. (1) Riveling shall notbe check-in and check-out system’that will provided with mechent inéuced pri-
done in the vichnity of combustlble provide positive identification of every ﬁlm ‘eﬂ?ﬂﬁﬁo‘; in Fll!c“;'noy;'k P.rlea.s. i‘m
, materiel uniess precautons are taken to” employee underground An accurate rec- " gijection of alrfiow shall be ey ble.

prevent fire. <. ord ang location of the employees shall - . S
(2) When rvet heads are Knocked oft, e kept on the surface. . (1) Ventilatlon doors, not operated

or backed out, means thllbeprovidedm . (b) Emtergency provisions. (1) Evac- mectanically, shall D2 designed nnd fo-

-ty = talled so that they are scli-closing a“d

keep them from fsiling.- - .~ =~ = "ustion plans and procedures shall be' 2 . - .
(3) A safety wire shali be properly 1 geveloped- and mzde ‘kmown 14 the, :dll:bz;m.o}ln glosedmx;e‘f;arcﬂe;,s' of the &~ ~ .

stalied on the smap and on the handie. employees, =z -~~~ i« g o = the uir eruen w, i

of the pneumstic riveting hammer and ~- (2) Emergency holsting factitles shanl (U When there has been o fafivre of
shall be used nt sl Hmes, The wire size be readily avallable at shafts more than ventilation, nnd ventilalion hes :D{'f_'..u i :
shall be not less than WNo. 3 (B&S gouge), " 50 feet in depth, unless heisting Iaciiities restored In & reasonable time, a7 plocos AU
leaving the handle and anncn]ed No. 14 are provided that are independent of where flammable gaf may bave & crmm\-_ -
on the snuap, or equi"alent: . vy 3 elecirical power’ ‘&ﬂme& A bOBtSW&iD' lnted shall b“ C:.Amlnc* ny [ Wl oT e xtant ) i
(a4} Plumbing-up. (1) Ccmnect:ons of chair shall.meet the requlmments of “person and determined to bLe fres of- - N
the eguipment uked in p]umbing-up shall gubpart L of this part. - . cu-e ot . Deammable gas before pow Fer is *c.stz reﬁ T,
be properly secured.” - 'S /.1 (3) Buresnu of Mines approved scu'- and work resumed’ < v st e s .
(2) The turgbucklcs ;’hall bé: 5ei‘rlre¢1 rescuers shall be avajlable near the ad- y (iv) l;K’htzn e m{ﬂn 2;1'%.:1 or fans Hnve
to prevent anwinding while under stress. - En p . been shut down with sll employees oud
T~ (Z) Plumbing-up guys related equip- ‘?ncmg Imf?ﬁ cawp t each {;ce e$ of the adit, tunnel or shall, ne cinplovee, -
ment shall be placed so that employees Plovee. Such squipment shall be o the * giher than those qualified to cxamine -
can get at the connection points:” .. . haulage equipment and ip other arees ne adit, tunnel, or shaft, or oiher wu-".
(8) Plumplog-up guys shall be re- where employees might be trapped by thorized employee, £hall g0 undergots - T
moved only under the supervision of & smoke or gus; and shall ba- malntnined until the fans have been slored, tha .- . -
competent person’® ~  in good condition= - -~ - e work aress examined for gas and otlL.c ~ -
- ey Weod planking shall be of proper . . (4) Telephone or ot.‘ner sii,'m&l Commn. | hazards, ang declared safe, ; v b 1 oo
thickness to carry the working Joad, but mc t b vided bélween the: . ‘The supply of Fresh Bl s o0 BesY .
shall be not less than 2 inches thick full ation shall’ i providec Dty be less than 200 cublce feet per minute :m» Yoo
" slze undressed, exterlor grade plywood, . work face and the JSunnel portal, and oo émployee underground. The LOear v, - -
st Jemsh 4-1:\«:21 th.ch or Squivalent _SUER gystems shall be indepenewt ox the velocity of the alr fow L’x ‘t.;@ ‘mnnej bom
xx.aueri.ﬂ. R N K ' L _tunnet power supply F 5

N, .
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{9 thowe tunnels where blasting ar rock
drilling §8 condiicled ar where there are
other conitions that are Ukely Lo pro-
duce (usta, Jumes, vaporg or um;ca in
harm{ul quantitics.

(v) If 1.5 percent or 'hn:‘hcr cunccu-
tratinn af fAammable ¢as {8 detected In
wir reiuming Irom sn  underground
working place ar places, the employees
shall be withdrawn snd Che power cut
ol L the portlon of the area endongered
by such fOammable gas until the can-
centeulion of such gas 1s reduced to 1
pereent orliess’

{(viD) Tnlernal combu.sl]an cmdnes
vitier than moblle Alesd shall not be
used underground. Moblle descl-pawered
equipuient used underground ehall be
ceitifled by the Buresu of Mines, UR
Deixartinent of the Interlor aecording Yo
the Bureau of Mlues. puhlication *“Me-
vhantcal Equipraent Tor Mines—ests for
permlesibility and sultability, Part %2,
Mollle Dlescl Power Equiyment for Non-
Caal Mlnes, sc.hcdxﬂe 247 ol Mn.rbh 23,
968, ., o ULl

{79} Jﬂummatwn. {1') Suiﬂx:icm; l)gh}o
Ing shall be nrovided, 1n sccordance with
the requirements of Tadle -3 of Sudb-
pari D of {his part, Yo permil sale opera-
tinng at the Tace a3 well as In the gen-
¢ml funnel or shaft area and at uw
cinployees’ workplace,

(e) Fire prevention and controj__u)
Ceaercl, (1) The reguirements for fire
presention and protection speclfied in
Subparz # nf s part shall be comnplied
with 1o o2 funnd and shaft operations.

i) 8igns warning against smoklng
and open flames shell he posted 50 that
they can Ye readlly scen in aress or
places where fire or en’ﬂo&ion Imzards
exist.

(D A e carrying of mntchm Ilghbe-u.,
g other fiame-profiacing srmoking ma-
terinds £hall be prohihited in a0l under-
oro'md operations where ﬂre or expilo-
© slon hazards exist,

{iv) ot more thon a1 dm,".s SUDDYY
of dicsel fucl shall be su)red under-
ground.

(v) Gasaline or nq.\e‘ied pelroleum
guses shall nol be L'\nm storcd. or uscd
_underground,

(v Of, grense, or tuel stored under-
gromnd shall be %ept in tightly sealed
rontzdncrs in re-resistani areas, at safe
distances Truim  explodves ‘magazines,
eloctriral im‘,',anat.!om. imd shatt
siations

(Vit? Alr trat Has pass qed s.‘hrougn un-

derground ofl or fuel-storage areas shall |

not be used to ventllate working areas, |

1D Approved Ore-resistand hydrag-
U fhdds shuall b ased In hydraulically

canted lmdnrgmund msc‘hlnpry and
mu'pumt. TS S

'x) Flrm ﬁhaﬂ not be bufll under-
cruund. R

= Nomnmb-wuble darrlers e¢hall ta

Lastzmvd below walding or burning op-
cratiims In or over & shaft or ralse.’ -

1x1) Flre extinguishers or equivaleny
profoctinn shiall be provided st the head
and il pulless of witderground belt con-
veyors and at 850- foot mchs-st n}ong
the beXd Nox, - -7

(xty A% tumnel o,.cmtﬂcms c-’npioﬁnz
23 or more empb; m‘s al accﬁmc uader-

L AR U

“ .

RULES AND RECULATIONS

ground At least Lwp rescue crews (10
emplayess Avided betwoen shifts) ghall
Be Lrnined annuntly In rescue procedures,
in the use, care, nnd Jnitations of oxy=
et hreathing apparatus, and the use
and muintenance of firefighling equip-
ment. Not less than one crew 45 em-
Dloyers) dhnII bc tralned at B.ma.llar
operations, ;. .

n Personal” nrotcc!luc cqulpmcnr..
Prolective clothlng or eguipment shall
be worn as specmcd m Submms D and
E of ihis part.

(g) Noizse. (1) P«.rmiu lble noiae ex-
posures shall conform to those 5peciﬂed
in Subpart D of this peart. .

1)) Ground support-—(1) Tunnel por-
{al arfa. Portals shall be protected and
supporied where loose soll or rock ox
{rnctured meuterial is encountered,

“ {2) Tunnel arca. (1) The employer
shall examine and test the roof, fuce,
and wnalls of the work area at the stact
“of cach shlft and frequently thereafter.
a1 Loose ground shall be taken down

< ar supported. Ground conditions along

haulage ways and travelways shall be
exumined pedodically and sca.led or
supparted as necessaty.— -

() Tarque, . meters  and t.orque
wrenches shall be avallable at “tunnels
where rock bolts sre used for ground
support. Frequent tests shall be made to
determine i balts meet the required
torque, The test Ifrequency shall be do-
termined by rock coacditions and dlsta.ncc
Irom vibration sources. - o o7

¢v) Damaged or dislodged tunnel sup~
ports, whether gteel sets or Uimber,-shall
be repaired or replaced. New supports
shall be installed whenever possihie be«
Zore removing the damzaged supports.

{v) All' =ets, including horscehoe-
shaped or archeqd rib steel setls, shal)l be
designed and Installed so that the bot-
toms will have regqnired anchurage to
prevent pressures from pushing them
tnward Into the excavalion. Lateral hrac~
ing shall be” provided between sets to
further svabilize the support.

13) Shatta. (1) Small diameter shafts,
which smplorees are required to enier,
. shall be provided with a steel cosing,
concrete pipe, timber, or other muterinl
of required strength to support the rmr-
rounding earth,

(1) The cising and bradng r&m’ﬂ 'be
provided the full depth of the ghaft, or
at least 5 feet Into solld rock I possible,
end thall extend ut. Jeast 1 foot n'bove
ground levelL -

Ty AT wells or h‘hp.fta over 5 Icet in
depth ehall be r?tamed wlth ‘]zv.ggimg,
spiling, or casing. -

(1v) In shafls, the emp’oym sha.n in-
spect the wells, 1adders, tmbers, hlotk~
my, and '—vcdz:t:s of the 1nst set to deter-

mine if they have Jooermed foliowing,

biesting operatioms. Where found un-
safe, correclions shall be made befm
shift operations are started” )

{v) Bafely bells shall be worn on skipe
and pmti’onns used in shafts by crews
when the e¥3p or ceage does not accluds
the openlnr 10 within 1 fodk of the sldes
of the shaft, zmless guardrals o oapes
are providod. Yo

- -

71
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) Dritingy (1) Saquipment that s
be used during o s LURIL De Incpeeterg
each Ahift by o cowpelent peison, Boutp-
ment defeets nffecting cafety tha
corrected belare the equipment 1n widl

(2) Tha Jdrilltng wren £hnl)l be in- -

epected Sar hazards before :.turnng the
drilllng operntion.

(3) Employees £hall not be nllowed
on a drifl muni »mna ch ddll bit 15 1o
opernlion. ;. .

. (4 When a drill ls belng moved {ron |

one drilling ares to another, drill eteel,
tools, and other equipuent ehall be e~
cured, and the wnast pln.ced in a :..\i'c
position,

(6} Recoptacles ur racks nhnn bc 1L e

vlded for drifl steel elored on Sumboa

(6) Before drilling cycle 18 sloried,

warnltig shal be glven to men working
below Jumbo decks,

) Drills on columns :dum be an-
chored firmiy before drilling s started

and shall Dbe rehlgmmcd frcqut_nu,f'

thereafter.

.. (8) The emmoye.r shall nrovide e
chanlcrl mesns for Uttng drills, roof
Yolls, mlne slraps, anad other nnwicldy
heavy material to the top docks of jum-
bos over 10 feel in helght, -

{9) The employer shall pmvide sialr
aceess o Jurobho decks wide enocugh to
sccomodate two persons ) lhe aecx s
over 10 Yeet In height. :

{10) On Jumbo decks over 1C 12t In
height, guardralls which are remo-ehle

~ {plpe In sockels with chaln handralld, or
equal, shall be provided on ol a‘dc., 204
back platSorma

(11> Bealing bars shall be I gownd -

conditlon st al) Ymes, nnd blunt-) And
severely worn bars shall not be usne@.

{12) When Jumbnos are belng moived,
riders will not be allowed on the Junlo
unless they are essisiing the drlver.

{18) Before commencing the Arid
cycle, the face and lfters shaell be ex-
amined for misfires (restdual cxploves)
“and, Y found, they shall be remoed
before drilling conunences at the fonee
Tifters £hall nat be Aarifed through
blasted rock {ouck) or water,

(14) Alr Hues that are bwied In the
invert sbhull be Identified by signs posied
nearhy. warning all personnel.

A Blasiing, Al bilasting and expin-
slves-handling operations shell ne son-
ducted In oompmmm Mt’h Sﬂ-pm et
this parts -

(4.9 Hautaqc U) Y‘qulpm eng i‘ at 4
to be used during 2 sidre ¢hafl Y4 i -
spected Dy 8 compeirnt persan each 1ot
Fauipment defects sffecting ve fely 5 LIPS
be corrected be"om tae et;vn,rx.f 4
‘used. -

T 2) Po'xernd mohfle cqm;mvm s fl
be provided with ed-quste Yreles, -

(3) Powered moblle havinge e M-
ment thall be provioed vl pufi e
warning devices. Lighta z. nli bc wu—
vided st both ends.” .’

(1) Ceb whdows shol ba of snfely
glesy, or equivaient, to goa{l candmnn.
and ehall e Zepl clesn.'.”

(53 Adequate " back sLopa or b—nhx;
enall be installed on fucdined conveyor
arlve anits o prevert cannsom trum
. running la reverse and creailng a b n..u-d
‘{ocmploye&.w' L

. -...
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B (6) No employee shsnl be pt.rmltted bo ln t.hc a}mfl e+ .. = ghall be des!gncd And re..pon.slble tor full cornplmnce v.lth

rids & power-driven chain, belt, or with a safety *: . ? 4 and -shall be these and other applicable subparts,

hucket conveyor, unicsy the conveyor 13 load- tested p* - .u « . The exterlor of (2) Every employes shall be In-

speelfieally deslgned for the transporta- the cagé sty -+~ of projections or structed In the rules and regulations

tion of emnployees. _* ° 2" . sharp cornex: ., - ,osed shnck.‘les Shnn which ooncem his sarety or t.hc safcty of
(1) The employér shnn not perm!t beusedintae ., .. dgging. ° - others, .

‘employees’ to ride in dippers,- shovel €9} If the cage i3 equipped with B (b Medfcal attendance, examination,
buckets, forks, clamshells, or In the beds door, & positive locking device shall be~ and regulations.'(1) There shall be re-
- of dump trucks, or on haulage cquipment | installed wo prevent the door from open- tained one or more lcensed physiclans
not speciﬂcaﬂy deslgned or adapted for Ing accidentally while the cage Is belng Iamailiar with and experlencied in the
the transportation of employees. - .- .~ lowered or ratsed while hoisting or lower- physleal requirements and the mcedical

(8)_Electrically powered moblle equlp~ " ing employees, = < - ... . .- aspects of compressed air work and the
rent shall not be left unattended unless ﬁ 1926.801 - ,c&;“;m' .- DT treatment of decompression lllness. He
the master switeh is in the off position,” o ‘ . . = shall be avallabie at alt times while work

all operating controls are In the neutral | (a) Whercver, in caisson work In isin progress in order to ®rovide medical

poc.xt.ion., and the brakes nre set, or other ~ Which compressed alr is used, and the supervision of employees cmployed in

equiy alcnl. prccaution.s are tar'en agalnst ‘working chamber is less than 11 feet In  compressed air work. He shall himoelf

rolifng. = * ™ - length, and when such caissona are at  be physically qualified and be willing to
(9) When dumplng cars by hand, the * any time suspended or hung while work ™ enter & pressurized environment. |

car dumps shall be provided with tle- 15 In progress so that the boitom of the * * (2) No employee shall be permitted to

down chalns or bumper blocks bo prevent excavation is more than 9 feet below the enter a compressed alr environment until

_cars from overturning. - - " : - . deck of the working chamber, a shield he has been examined by the physician

(10) Rocker-bottom or bottom-dump ghall be erected Lherein for t.he protect:lon and reported by him to be physically
cars shall be equ]pped witn posltivc lock- - of the employees, ' - -- 7 qualfied to engage In such work. .

ing devices. - . (b) Shafts ahan be subjected to a (3) In the event an employee is mh-

: 411} Equipment wh!ch ts €0 be "hauled “hydrostatic or alr-pressure test, at which * sent from work for 10 days. or is absent
ahall be so loaded and protected as to pressure they shell be tight. The shaft due to sickness or Injury, he shall not re-

prevent sliding or spillage. .= - ghall be stamped aon the ouiside shell sume work until he is reexamined by the
(12) Parked mﬂcars stmrl be blocked botit 12 inches from each flange to show  physician, and his physical condition re-
secuiely. - -2 the pressure to- which they hﬂ.ve been -ported. s provided in this parugraph, t»
(13) Berms, bumpcr ‘b}ocks snfety subjected. . be such as to permit him to work Io com-

hoo‘cs or similar means shall be pro- (¢) Whenever a shartls used, it shall pressed sir.
vided to prevent overtravel and over- be provided, where space permits, with (4} After an employee has been em-
{furning at dumping locations. . 8 safe, proper, and suitable stalrcase for ployed contlnuously In comp.sesued air
(14) Where necessary, bumper blocks, iis entire length, Including landing plat- for & perfod designated by the physician,
or the cquivalent, shall beprovideu atall forms, not more than 20 feet apart. but not to exceed 1 year, he shall be re-
track dead ends., Where this s impracticable, suitable 1ad- ‘examined by the physician to determine
(15) Buppies, materials,, and tools, dersshall be installed with landing plat- if he is stfll physically qualified ¢ en-
other than smafl handtools, shall not be Torms located abgut 20 feet npart te pgagein compressed air worke
transported wﬁ.h employws in ma.nmp break the climb, (5) Such-physician shall at all times
cars. (1) Al calssons h‘.vsng -3 dl&metcr or kcep B complete and full record of cx-
() Electrical equlpmem (1) ¥lectri- side greater than 10 feet shall be pro- aminations made by hlm. The physican
2l equipment’ shall conform to the vided with aman lock and shuft lor the shall also keep an accuratle record of wny
requirements of Subpart K of this part. | esxclusive use of employ : © » decompression iliness or other {llness or
(2) Powerlines shull be well separated (&) In addition to the g'mge In ths injury fncapacitating any employee for
or insulated from ws.tcrlinm te!ephone Iocks an accurate gauge shall be maln- work, and of sl loss of life that occurs
Unes, and alrlines.” .~ - tained on the outer and inner side of In the operation of a tunnel, calssen, or
(2) Ou-filled Lrsnsrormers shan not cach bulkhend. These gauges shall be other mmpurt.mentmnhlch Compa(\.l‘d
L2 used underground unless they are =accessible at all times and kept in ac- air is used. - -
tocated in a firp-resistant enclosure and curate working order., . . (8) Records ahun be nvn"nble for u @
suriounded by a dike to contain the con- (1) In calsson operstions whcre em- Inspection of the Secretary or his rip-
tenis of the tnmsformers in event of & DPloyees are expesed to compressed ale resentatives, and & copy therecof shall

rupture. _ working environments, the requirernents be forwarded to OSHA within 48 hours
{m) nulstmy “(n Hoisting machines, contained in § 1926 803 sball be compllcd " following the occurrence of the secigent,
elther powered or hand operated, shall with. .- . . -. <= death, Injury, or decoinpression iiimiers

be worm-geared or powercd both ways. > T '. P shall state as fully as poss ':
The deziga must be such that when the 8192 6802 Com:rdnm" i cause of said death or decoms
power {s stopped, the load cannot move. (a) If overtopping of the coﬂ'erdam b7 "illness, and the place where the !z.ﬁ -
- (2) Controls for powered hofsts shall Ligh waters Is possible, means shall be or sick employee was taxen, and s oh
be of the deadman tyne with a nonlock- provided” for controlled ﬁ°°d1n¢ of the other relative Informatlon zs mry i

ing switchor control. . = - .. work area. * - " required by the Secretary.

. () A device to shut o the pov-ersha.n () Warning signals for evacuation (1) A tully equipped flist ald s‘ation

bs icstalled aheed ot the operating_ of employees In case of emergency shall  ghall be provided at each tunnsl pr iont

contiol be developed and posted. regardliess of the number of persons rin-
€4) IHand- operated relee.aa mecha- (¢) Cofferdam walkways, bridges, or ployed. An ambulance or transportatlon

i hich ean rrait the load to IEODS with at least two means of rapld  qituble for o i Wl e ot 3
gl(:r::ndwfa_sm thanmthe spee& ruung, exit shall be provided with guardralls as projzzct or er cast gl R

shall not be used. —_ - specified In Subpart M of this part, 8 W‘ncre tunnels’ are Lty evia-
(5) Hoist machines with cast metal . (4 Cofferdams located close to navi- al Y
purts shall not be used. “7 - gable shipping channels shall be pro- va;ﬂd from po more than K road
(6) Every hotst shall be fested witn tected from vessels in trn.nslh where miles apart, a first ald 5'"“'“0““'”‘: trans-
twice the maximum load before being possible. = * ~ portation facllites shall be prowided at
put info opcrt\uon and snnunuy there- § 19"6 803 Compru-«.dmr. . edch portal g

Riter, - -~ - (a) General provisions. "(1) There (9) A medfcal Jock shall be et h‘.ishf\i
«7) Al anchora-'cs o? hohts slmu be- shall be present, at all times, at least one and malnialned In nmediste worilng

nspected at the beginning of ‘each shifh.  competent person deslgnated by and rep- ©rder whenever alr pressure in the woiv
(3 A enclosed covered me_tal crge resenting the employer, who shall be Ing chamber is Inereased ubore the nor-

shall be used $o xalse and lower persons famfllar with this subpart in 81 respects, mal atmosphere, - -

- . .. - -, K - . . . - - R
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