














































































































































































































































































































































































































































































































































































































































































































Air Quality

Project Impacts

The construction and operation of the proposed Laurentian Mine would impact
air quality through fugitive dust emissions from the haul road, stockpile wind erosion,
materials handling, and blasting. However, Inland Steel would be required by law to
implement a variety of standard dust control measures that would render these impacts
insignificant. Because the area’s predominant wind directions are northwest and
southeast, dust from the proposed mine would normally not be carried into either
Gilbert or McKinley.

With mine construction ending after a few years, air quality impacts related to
construction would be relatively temporary. Impacts related to construction are fugitive
dust emissions from overburden stripping and stockpiling and from stockpile wind
erosion. However, the primary source of fugitive dust would be from truck traffic along
the finished portion of the haul road to and from the overburden stockpile for road
construction borrow.

The addition of the haul road has the potential to increase the ambient air
concentrations of total suspended solids (TSP) and particulate matter less than 10
microns (PM-10). Unmitigated dust emissions from truck traffic along haul roads have
been estimated to account for up to 75 percent of the total fugitive dust emissions from
mining operations (Cuscino, et al., 1979).

Dust from materials handling (such as loading ore into trucks) would occur
primarily inside the mine pit and stay within the pit. Materials handling would have the
greatest impact during the first years of mine operation, when the pit would be
shallowest.

On a regional scale, operation of the Laurentian Mine would cause essentially
the same fugitive dust emissions as that presently occurring at the Minorca Mine; it
would change only in location, not in degree. Excluding the effects of the haul road,
which would be controlled by Best Management Practices described in Section 6, the air
quality of the region would not be adversely affected by operation of the proposed
mine. As discussed in Section 4, the Minorca Mine has satisfied state and federal air
quality standards at all times, with one exception in the past five years. The annual
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TSP concentrations have increased in the past four years, but continue to remain well

within the acceptable ambient air concentration levels.

No-Build Impacts

The air quality in the area of the proposed mine is currently of acceptable
quality, as defined by the state and federal air quality standards (see Section 4, Air
Quality). If the proposed mine is not built, current mining operations would cease and

the region’s air quality would improve slightly.
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Noise and Vibration

Project Impacts

Construction and operation of the proposed mine were evaluated for potential
adverse noise and vibration impacts. The main potential sources of noise and vibration
are blasting, haul road traffic, equipment operation at the mine site, and activity at the
service building near Gilbert. Inland Steel proposes a number of design and operational
measures to minimize noise and vibration impacts, such as a sound attenuation berm
and certain blasting procedures (see Section 6). Noise and vibration impacts were
determined while accounting for these measures.

In summary, it is anticipated that the noise and vibration impacts from the
mine would be within the acceptable limits set by the Minnesota Pollution Control
Agency and the Minnesota Department of Natural Resources. The Hibbing Technical
Institute, which helped evaluate noise impacts, concluded the following;:

"Background noise data is necessary to determine the potential impact of a
new mining operation on residential noise receivers. Based on the results of
the survey, each of the aforementioned activities, including traffic noise, shovel
noise, and truck shop noise, is significantly lower than the Minnesota Pollution
Control Standards for residential receivers. Therefore, the residents of Gilbert
will not be negatively impacted from noise by the mining activities in the
proposed Gilbert Mine site, based on existing mining conditions and
activities."

During mine construction and operation, electric power shovels would remove
overburden during a five-day work week with two shifts per day ending at 11:00 p.m.
The overburden would be loaded into 120- or 195-ton trucks and stockpiled north of the
mine. One production shovel and four production trucks per shift would be used in the
stripping operation, with an average of 80 trips per shift between the pit and stockpiles.

Mine operations would run 24 hours per day, with shift changes at 11:00 p.m.,
7:00 a.m., and 3:00 p.m. The mine would operate Monday through Friday, beginning at
11:00 Sunday night and finishing at 11:00 Friday night. Depending on operational
needs, the mine may operate seven days per week, but such a schedule is not
anticipated. For the foreseeable near term, ore mining would run three shifts per day,
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five days per week. Stripping and drilling would run two shifts per day, five days per
week,

| Mine Construction Impacts

Mine construction would consist primarily of clearing and stripping overburden
in preparation for drilling and blasting, creating an overburden stockpile, and building a
sound attenuation berm, haul road, transmission line, and service building. Stockpiling
impacts for both construction and operation are discussed in the next subsection.

During construction of the sound attenuation berm, some unavoidable noise
from earth-moving equipment can be expected. This berm would be built between
Gilbert and the service building/haul road area (see Figure 5.9). In the early stages of
berm construction, noise levels as high as 75 dBA might be experienced at the closest

- residence 400 feet away, which would exceed state noise standards. Once the berm is

built, however, it would serve to shield Gilbert, including the closest residence, from
noise during mine construction and operation.

Another source of noise impacts would be construction of the haul road.
However, the road would not be built until the adjacent sound attenuation berm was
completed, thereby minimizing noise impacts near Gilbert. While sound levels would
vary greatly during construction of the haul road and transmission line, the berm would
be expected to keep maximum levels below 65 dBA. The berm would end as the road
turns away from Gilbert toward the Minorca Plant. However, the road would pass
through uninhabited areas the rest of its length, so impacts to humans from road
construction there are not considered significant.

2, Stockpiling Impacts

During stripping and stockpiling of overburden during construction and
operation, sound levels in the immediate area would be similar to those at the present
Minorca operation. Sound levels would remain well below the MPCA noise standard of

55 dBA while stockpiles are shielded by the berm.

However, stockpiling would become higher than the berm after 20 to 25 years
of operation. While most stockpiling would occur up to a mile from the berm, some
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stockpiling would be within 2,000 and 2,500 feet. Once this closer stockpiling became
higher than the berm, sound levels could reach 55 dBA at the elevated residential area
on the north side of Gilbert, and match or exceed the MPCA'’s nighttime noise standard.
This lower nighttime standard comes into effect at 10:00 p.m. and ends at 7:00 a.m.
Inland Steel anticipates that stockpiling would end at 11:00 p.m. and not begin again
until 7:00 a.m., so the MPCA nighttime noise standard would be exceeded only between
10:00 and 11:00 p.m. If a night shift for stockpiling were needed, then the noise
standard might be exceeded at the closer stockpiles between 10;00 p.m. and 7:00 a.m.

3. Mine Blasting Impacts

Because blasting has the greatest potential to cause adverse noise and vibration
impacts, it is described in detail here, including the proposed blasting procedures.

Proposed Blasting Procedures

Inland Steel proposes blasting procedures that are very similar to those used at
the Minorca Mine. Table 5.20 lists the blasting procedures used at the
Minorca Mine. Blasting data from the Minorca Mine were valuable in
determining potential blasting impacts at the Laurentian Mine.

The proposed blasting procedures were selected to minimize ground vibration
and air shock. Inland Steel would begin blasting with small patterns of tightly
spaced holes, with each blast hole individually delayed to minimize ground
shock. In addition, a noiseless trunkline would be used to connect blast holes
to reduce air shock noise. A data base on blasting would be developed over
time, and blasting procedures could change based on the information gathered.

The initial blasting configuration would include:
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blNLAND STEEL MINING COMPANY PAGE INDEX HUMBER
MINORCA PROCEDURLS
1of ) PITOP-1
SUBJECT 1SSUE DATE SUFERCEDES
BLASTING PHOCEDUHE

10-28-85

One Day Prior to Blast

1.

2.

Engineering will notlfy the following about date and approx-
imate time of the blast: All Inland personnel, gate guaids.

Englneering will distribute maps which show: Manned lookaut
posts, personnel, and equipment satety distances, and the
monitoring stations.

Morning of the Blast

1.

Englneering will notify the following about date and approx-
imate time of the blast: Eveleth Airport, Hibbing Atrpore,
EAA.

Engineering will notify gate guard to put out “"Danyer
Blasting Today" siyn st the gaste.

Gate guard will notify all fee holders and vendors that
there i3 going to be a blast that day and they will not be
sllowed in the pit unti) after the blast is completed and
the all clear is given.

Engineering will call lntcrnatldnnl Falls for weather condi-
tions at 9:00 A.M. to check for wind velocity, wind direc-
tion, and for any temperature inversions aloft.

Englneering will give Taconlte Aviatlon clearance (as previ-
ously arranged) to fly the area and physically record wind
and temperature conditions aloft. If wind conditions are
favorable and there are no temperature jnversions, the blast
will proceed; if conditions are not favorable, the blast is
put on hold and conditions will again be checked later in
the morning.

Assuming weather conditions are "favorable”
a. Engineering notifies blast crew to proceed.
b. Blast crew proceeds to instsll connectors, string lead

wire, and ready the blast. (This procedure takes up to
two hours.)

CURRENT MINE BLASTING PROCEDURES

THLAND STEEL MINING COMPANY

TABLE 5.20

MIHORCA PROCECURES

SUBJECT

BLASTING PROCEDURE

PAGE INDEX NUMBER
20t 3 |prTOP-1
"""""""" T T issue oate | supenceoes
10-28-85

INLAND STEEL MINING COMPANY PAGE INDEX NUMBER
MINORCA PROCEDURES
Jof ] PITOP-1
SUBJECT 1SSUE DATE SUPERCEDES
BLASTING PROCEDURE 10-28-85%

The pit foreman than evaluates how long It will take to
move the equipment in the area to a safe distance and
does so prior to the blast.

Engineering then makes sure that there is somebody sta-
tioned at the primary crusher, equipped with a radio,
who will test and sound the warning siren.

A blast monltoring station 1s set up at the nesrest pri-~
vate structure to the blsst (17th Street North). The
station |s manned by engineering and consists of a seis-
mograph and/or a noise impact analyzer. These instru-
ments measure and record air vibrations and ground vi-
bratlons. Acceptable limits are set by the Bureau of
Hines and blasts are designed to emlt vibrations within
those limits. These records will assist Inland in any
possiblae damaga clalms.

The pit foreman posts lookouts around the blast perim-
eter at predeteimined locations prior to the blast to
stop all incoming traffic until the all clear trom the
pit toreman is given.

The blast monitorer then notifles the blaster that the
monitor s in position and that the man at the primary
siren is ready.

The pit foreman then makes a final check of the blast
area to make sure all personnel and equipment are clear;
and when he is satisfled, and 4ll is clear of the prede-
termined radlus he notlfies the blaster the pit is
clear.

The blaster then Initlates a test shot to record perti-
nent data on the monitoring equipment for future com-
pression and study. At this time also, the flying
service may be called in to make a (final suxrvelllance
flight to check for intruders in the area.

The monltorer then Lnforms the blaster whether {t is
safe to blast or not based on his monitoring.

k. 1If all is okay, the blaster Informs the person on the
siren to sound the S minute warning (3 long blasts of
the sire, 10 seconds a plece).

1. Englneering asks for radio sllence on channel 3 until
blast is all clesr, and calls the control room to
announce the $ minute warning on the Gai-tronics.

m. Blaster ties lead In wires to the blasting box.

n. Blaster ﬂ-- person on siren give ona minute warning (2
very long blasts on the siren).

©. Blaster announces on the radio )0 seconds to maln blast,
10 seconds to main blast, and initlates the blast.

Post blast procedure

a. After the blaster is sures all fly rock has settled, he
inspects the blast area to be sure of complete detona-
tion.

b. After it has been determined there are no misfires, the
blaster calls the blast monitorer who calls the control
room to sannounce the all clear and recalls pit personnel
and equipment i{nto the pit to resume operation.

€. The blast monitorer notifies gate guard that the area |s
clear and wa are through blasting.

d. Engineering calls FAA that all is clear.



J 30 holes

J 12.25" hole diameter

. 24’ x 28’ spacing between holes

J 1,500 1bs maximum delay weight (A "delay weight" is the weight of
explosive shot in a hole. The amount of delay between detonations is
adjusted to most effectively break up rock.)

The normal blasting configuration would probably include:

. 140 holes

. 13.75" hole diameter

. 30’ x 34’ spacing between holes

. Variable delays (generally 20 to 70 milliseconds)

Initially, blasting would be no closer than 2,000 feet from Gilbert and
Highway 135. As the mine expanded, however, blasting could move as close
as 1,000 feet from Gilbert and 500 feet from the highway, which could create
problems if not carefully monitored and programmed. As Inland Steel gained
experience in the early stages of mine development, they would more clearly
identify what procedures would be necessary when the mine boundaries were
approached. This may include variation of blast design, powder factor, and
other criteria to reduce vibration and air shock. Normally, blasting would be
done with a mixture of ammonium nitrate and fuel oil (ANFO).

To gather preliminary data, Inland Steel is considering doing test blasts before
starting production blasting at the Laurentian Mine as soon as the pre-
production overburden stripping was completed near the end of 1990. Pre-
production test blasts similar to those at the Minorca Mine would be set prior
to each production blast.

The pre-production test blast is intended to ensure that the DNR’s 130 dB limit
is not exceeded off mine property. If the test blast yielded an overpressure
equal to or greater than 123 dB at the nearest monitoring location, the blast
would be delayed. The 123 dB level was selected because at the Minorca
Mine the production blast level at the nearest monitor has generally been found
to be 7 dB higher than that of the test blast.

Even if the test blast did not exceed 123 dB, blasting would be delayed if the
area had a strong and easily detectable atmospheric inversion or winds from
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the east or northeast greater than 15 mph. This would minimize air shock and
dust dispersal over inhabited areas in Gilbert.

It is anticipated that the same type of schedule now followed at the Minorca
Mine would be followed at the Laurentian Mine, with blasting every other
week (usually on Friday afternoons between noon and 2:00). Occasionally, it
could be necessary to blast more frequently, but never more than once per
week. The frequency would be dictated by the plant’s ore requirements, the
size of the blast patterns, and what explosive was being used. For example, if
a smaller pattern size were found preferable to minimize air and ground shock,
blasting could occur weekly.

During the first few years of mine operation, when the Laurentian Mine would
provide only half the taconite processed at the Minorca Plant, blasting would
likely occur only once per month. By 1995, however, all mining activity
would be at the Laurentian Mine and blasting would occur at least biweekly.
Inland Steel has not yet determined the exact bench height for the mine slopes,
but it would likely be between 30 and 40 feet. The bench height is the height
of rock being mined during any given time period. The bench height used
determines the depth of the drill hole and the amount of explosive used.
Pattern orientation would depend on the mining situation. Generally, the strike

of the ore body parallels a line joining Gilbert and McKmley and blast patterns
would be oriented with the formation’s strike.

Inland Steel would initially monitor air shock and ground vibration both in the
pit, at the nearest residences in Gilbert and McKinley, and at the Gilbert was-
tewater treatment plant. Inland Steel is planning to upgrade its ground
vibration and air shock monitoring equipment for use at the Laurentian Mine.

As experience and knowledge were gained with the effects of blasting at the
Laurentian Mine, it is expected that monitoring would be scaled back to that
required by law, namely monitoring air and ground shock at the closest
structure not on Inland Steel property.
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Predicted Ground Vibration Levels

Vibration levels can be predicted using data from the Minorca Mine (Table
5.21) and data collected by the U.S. Bureau of Mines. Figure 5.10 shows
available Minorca Mine data and the square root scaled distance for both the
wastewater treatment plant and the nearest residence in Gilbert. (Ground
vibration and air shock are normally "scaled" to reflect the relative energy
content of a blast.)

If the absolute maximum vibration level monitored at the Minorca Mine using
current procedures were to be extrapolated to the wastewater treatment plant,
the 1 inch per second DNR limit would be slightly exceeded, although the
nearest Gilbert residence would fall below the limit. If the most likely
expected maximum vibration level were to be extrapolated to the treatment
plant, the DNR limit would not be exceeded. Assuming a smaller-scale blast
design and limit of 1,500 lbs delay weight proposed for the Laurentian Mine, it
is unlikely that the DNR limit of 1 inch per second would be exceeded.

A ground vibration level of 0.8 inch per second might be expected at the
wastewater treatment plant if the 1,500 Ib delay weight were used at the
boundary of the mined area. However, the plant footings and foundation are
sufficient to prevent settlement or differential settlement from ground
vibrations of this magnitude (see figures 4.14 and 4.15). Since the foundation
is a continuously cast concrete structure, vibrations at the base are likely to be
felt at other locations in the plant, but would not be greatly amplified. The 1
inch per second DNR limit is well below the 2 inches per second motion
known to cause structural damage, and the ground vibration is not likely to
reach the 1 inch per second level at the plant. Therefore, it is not expected
that significant adverse impacts would occur to the wastewater treatment plant.

At the nearest residence, a maximum vibration level of 0.4 inch per second is
projected. Again, this level is well below the threshold of damage and no
adverse vibration impacts on this residence are expected.

It should be noted that if vibration monitoring were not carried out, the delay

weights used at the mine would be severely limited by the formula contained
in the State blasting regulations (Table 5.22):
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89-S advd

Blast

7 8-9

64 B-6

8 B-9

40 B-8

66 B-6
72 8-7
68 B-5
9 B-2
61 8-4

10 B-2

Air Shock (dB)

BLASTING VIBRATION AND AIR SHOCK DATA
MINORCA MINE

Ground Vib(in/sec)

Date M-1 M-2 M-1 M-2

11/729/89 <100 .031

12/11/89 103 124 .024 .06
12/22/89 102 130 .046 .08
01/10/90 102 131 .026 .07
01/19/90 <100 127 .05 .05
02/02/90 <100 125 .04 .06
02/15/90 103
02/27/90 <100 120 .04 .06
03/07/90 <100 .064 .04
03/22/90 107 126 .064 .06

4704, . .05

TABLE 5.21

#'s/Delay

2560

6022

4125

2516

2186
1898
1939
1939
1279
1856

568

Weather

Sky/Temp/Wind

clr -(20%
WNW 15-25 mph

clr (-59)
NW 10-15 mph

Cldy Lt Snow
(-10%)
NW 10-15 mph

Cldy Lt Snow
(15%)
SSE 15-20

cir (28%)
ssW 10-15

Cldy Lt Snow
(s°) SE 10-15

cldy (10%)
Calm

ctr (25%
sW 15-20

ctr (309
s 3-5

Cldy Lt Snow
(18°) Nu 20-30

-0
NU S-15

Tie-In

17-25 ms Ind Holes
Noiseless Trunkline
14,000 A-Cord
Echelons

23,000 ft A-Cord
Ind Holes
17 ms

24,000 ft A-Cord
Ind Hole 71 ms
(25 grain)

25,000 A-Cord
Ind Holes 71 ms

24,000 A-Cord
Ind Holes 17 ms

Trunkline Noiseless
Ind Holes 17 ms

Noiseless Trunkline
25 ms

Noiseless Trunkline
17 ms

Noiseless Trunkline
17- 25 ms

Nois~'-~35 Tru-ttine
25 ms
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TABLE 5.22
STATE BLASTING REQUIREMENTS

161303800 GOAL OF BLASTING.

Effects of air overpressure and ground vibrations from production blasts
shall be kept at levels which will not be injurious to human health or welfare and
propeny outside mining areas.

Staratory Aothority: MS s 93.47

" 61303900 BLASTING REQUIREMENTS.
Subpan 1. Air overpressare standards. Air overpressure standards:
A. Air overpressure on lands not owned or controlled by the permittee
shall not exceed |30 decibels as measured on a linear peak scale, sensitive to a
frequency band ranging from six cycles per second to 200 cycles per second.
B. All open pit blasts shall be monitored by the operator. Monitoring
stations shall be located adjacent to the nearest structure {ocated on lands not
owned or controlled by tbe permittee, and where the commissioner deems
necessary o investigate complaints. Scram operators are not required to conduct
alr overpressure monitoring except as required for complaint investigation,
C. All open pit mining operators shall keep a blaster's log of production
blasts for a period of at least six vears containing the following:
(1) date and time of blast;
(2) type of explosive used;
(3) ignition layout with locations of blast holes and time intervals
of delay;

(4) pounds of explosives per each dclay.of eight milliseconds or
more;

(5) total pounds of explosives;

(6) type of matenial blasted; .

(7) monitoring locations and results of monitoring when conducted;

] (8) meteorological conditions, including temperature inversions,
wind speed. and directions as can be determined from the U. S. Weather Bureau,
and ground-based observations;

(9) directional orientation of free faces of bench to be blasted: and
(10) other information which the commissioner finds necessary 10
determine if the standards of this part and part 6130.3800 are achieved.

D. If a focusiog condition is detected which could cause the blast 10
adversely affect populated areas, blasting shall be postponed until the coadition
is no longer present.

-E. Blasting shall wake place only during daylight hours unless a hazard-
ous condition requires blasting at another time.
Subp. 2. Ground vibration control. Ground vibration control:
A. The maximum peak particle velocity from blasting shall not exceed

one inch per second at the locztion of any structure located oo lands not owned
or controlled by the permittee.

B. The permittes shall either:

(1) monitor production blasts for peak particle velocity using a
seismograph capable of measuring three mutually perpendicular peak panicle
velocities, with the peak particie velocity being the largest of these measurements;
or

(2) utilize the scale distance formula W=(d/60)

where: W= the charge weight per delay (e1ght milliseconds or more), and d =
the distance (in feet) from the blast to the nearest structure located on lands not
owned or controlled by the permittee to determine the weight of allowable
explosive per decay.

When the monitoring is chosen, or complaints are received, seismic mea-
surzmeats shall be conducted adjacent to the nearest structure located on lands
not owned or controlied dy the permutiee and where the commuissioner deems
necessary to investigate complaiats.

C. In the event of a compiaint or when ground vibrations have or are
likely to exceed the one inch per second standard, the commissioner shall require
permitiees using underground mining methods to maintain a blaster’s log for the
purpose of assessing ground vibration control.

Subp. 3. Retention of monitoring dats. All monitoring data collected shall be

saved for a penod of six years and made available to the commuissioner upon
request.

Statutory Authority: MS s 93.47



W = (d/60)°

Where W = allowable delay weight (lbs)
d = distance from the blast to the closest residence

Following this formula, the permitted maximum delay weights would be:

Wastewater Treatment Plant:

W = (800/60)* = 180 lbs/delay
Nearest Residence:

W = (1,300/60)* = 470 lbs/delay

However, as historical monitoring has shown, much higher delay weights can
be used in the iron formation than permitted by this conservative formula. No
adverse vibration impacts are expected with Inland Steel’s proposed blasting
plan.

Predicted Air Shock Levels

Air shock data from the Minorca Mine do not provide a sufficient base upon
which to make predictions. However, generalized predictions can be made
using the U.S. Bureau of Mines’ extensive data base on air shocks. Figure
5.11 shows a range of sound level data for contained and uncontained quarry
blasts. Available data from the Minorca Mine and the cubed root scaled
distance for both the wastewater treatment plant and the nearest residence are
shown in this figure.

If the absolute maximum air shock level monitored at the Minorca Mine
using current procedures were to be extrapolated to the treatment plant, the
130 dB DNR limit would be exceeded by approximately 4 dB. The nearest
residence would experience 121 dB under the same conditions. If the most
likely expected maximum air shock level were extrapolated to the wastewater
treatment plant, the DNR limit would not be exceeded. The pre-production
test blast would help indicate air shock potential, and the production blast
would be delayed if the test blast reached 123 dB at the nearest monitor.
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Therefore, no significant adverse impacts from blasting-related air shock are
expected.

4, Mining Equipment Impacts

The following equipment would be used at the Laurentian Mine:

Number Type Model  Horsepower
3 P&H Electric Shovel 2100 1875

1 P&H Electric Shovel 1900 1500

2 Caterpillar Front-End Loader 992C 733

3 Caterpillar Bulldozer DON 370

12 Unit Rig Haul Truck (120-Ton) MK30 1200

7 Caterpillar Haul Truck (195-Ton) 789 1800

3 Gardner Denver Electric Drill 120 N/A

On average, three electric shovels, one front-end loader, one bulldozer, 12 haul
trucks, and one drill would be used on any given shift. This usage would not occur
until 1995, when the Laurentian Mine would reach maximum output. Less equipment
would likely be used in the first few years of mine operation. Daily usage would vary
depending on material requirements. ‘

In May 1989, the Hibbing Technical Institute made extensive measurements of
shovel, haul truck, and service building noise generated at the Minorca Mine. These
noise levels were measured to predict noise levels at the Laurentian Mine, which would
be expected to be comparable. The results of the survey are shown on Table 5.23, and
the report is included in Appendix D.

Most equipment operation would occur within the mine pit where the pit walls
would help muffle and contain the noise, especially as the pit became deeper. However,
during the early phases of mining when equipment would be at or near the surface or
mine boundary, levels above 55 dBA could be expected.

Hibbing Technical Institute found that one of the loudest noise sources would
be shovels loading rocks into trucks. For example, truck loading nearest the closest
residence could cause a 57 dBA level at that residence. However, most equipment
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TABLE 5.23

MINE AND EQUIPMENT NOISE
MINORCA MINE

Table |I: Truck Sound Levels at Yarious Distances from Intersection (i-s)

Distance from i-s Sound Level Predicted Sound Level Description
(dBA) (dBA)

20 91 -- Upgrade

20 88 -- Downgrade

500 65 , 61 Combined

1000 51 55 Combined

1500 47 S1 Combined

2000 38 49 . Combined

Table 11: Shovel Sound Levels at Yarious Distances from Shovel

‘Distance from Shovel Soun 1 Pregict n ] ription
(gBA) (dBA)
100° 82 -- Loading truck
100 98 - Buckst noiss
S00 70 68 Loading truck
500 80 84 Buckst noiss
1000’ 56 , 62 Loading truck
1000 68 78 | Buckst noiss
1500 S6 S8 Loading truck
1500 60 74 Bucket noise
2000 52 56 Loading truck
2000 52 72 Bucket noise
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TABLE 5.23 (Continued)

MINE AND EQUIPMENT NOISE
MINORCA MINE

Table 111: Truck Shop Sound Levels

Distance from Truck Sound Level Predicted Sound Level Description
(dBA) (gBA)

2 107 -- Start up/door open
2' 96 -- Idle/door open

2 80 -- Start up/door shut
2 79 -- |dle/doar shut
2000’ -- 47 Start up/door open
2000’ -- 36 idle/door open
2000 -- 20 Start up/door shut
2000 -- 19 |dle/door shut

Table 1Y: Sound Levels at 2000° from Noise Source

Noise Source Sound Level Predicted Sound Level Description
(dBA) (dBA )

Haul Truck Noise $35% -- Behind Berm

Haul Truck Noiss 38 - Without Berm

Road Traffic** 38 -- Hwy 135/Gilbert

Shovel 1dling Noiss S0 -- Yithout Berm

Shovel Loading Noise 52 -- Without Berm

Shovel Bucket Noiss . 52 = -- : Without Berm

Truck Shop Noise -- 47 Without Berm

Start up/Shop door open

*Sound level at 1000' {s 35 dBA so that the level at 2000" is less than or equal to 35 dBA.

*¥*Road traffic or existing background noise &t the nearest dwelling, which is 31000’ from
proposed mine site.
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operations would occur more than 2,000 feet from the nearest residence, and the noise
level would be well below 55 dBA and approximately equivalent to the mine
background noise. The nighttime noise standard (L10) is not expected to be exceeded.
Here is an excerpt of the Institute’s findings:

"...peak shovel noise was measured at less than the allowable standards at a
distance of 2,000 feet. Calculation of a time weighted average shows that the
noise level was below the allowable standards at all distances greater than
1,000 feet from the shovel. The results from shovel noise confirm that Gilbert
area residents would receive a noise exposure level that is less than the
allowable level as established by the MPCA for residences."

They also concluded that equipment traffic noise in the mine at 2,000 feet
from the main haul road would be equivalent to the background traffic noise level at the
nearest residence. Traffic noise in the mine measured behind a berm approximately
1,000 feet from a haul road was even lower.

On April 6, 1990, frequency (octave band) data were collected for the shovel
and drill. Octave band data are valuable to more accurately predict noise levels with
distance using computer models. Table 5.24 shows the dBA noise levels that were
measured.

Hibbing Technical Institute found that all of the measured noise levels were
less than the L10 and L50 standards for both daytime and nighttime noise area
classifications, NAC-1 according to Chapter 7010.040 of the MPCA Noise Pollution
Control Rules.

The L10 and L50 are hourly measures of noise used in the MPCA noise
standards. The L10 is the noise level exceeded 10 percent of the hour or 6 minutes.
The L50 is the level exceeded 50 percent of the hour or 30 minutes, and is the hourly
median noise level.
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TABLE 5.24

NOISE FROM CURRENT MINING EQUIPMENT
OCTAVE BAND DATA
(all readings in dB)

Shovel (200") Truck (50") Drill
Freq Shovel (50" (Loading Truck) (Passing) (50)

31 80 86 82 80
63 78 86 86 72
125 82 88 86 76
250 74 80 ’ 82 70
500 76 ) 74 80 74
1000 79 74 76 68

These readings were made with an IVIE sound analyzer. The readings were converted
to similar situations in the Hibbing report and excellent agreement was found for the
truck loading and truck passby operations.

Time of Day Operations

Mining operations at the Minorca facility continue for 24 hours per day. Shift
changes are at 11 p.m,, 7 am,, and 3 p.m. For the foreseeable near term, ore mining
operations at the Minorca Mine will run three shifts per day, five days per week.
Stripping and drilling operations will run two shifts per day, five days per week. The
same schedule is proposed for the Laurentian Mine.
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S. Truck Traffic Impacts

Inland Steel proposes to build an earth berm to shield the nearest residence and
a larger residential area in Gilbert from haul road traffic noise. The 1,800-foot long and
50-foot high berm would taper and end as the road turns away from Gilbert. Because
the rest of the road would pass through uninhabited areas on its way to the Minorca
Plant, potential noise impacts to humans are not considered significant.

To haul taconite to the Minorca Plant, Inland Steel would use 195-ton
Caterpillar Model 789 production trucks and 120-ton Unit Rig MK3O production trucks.
By 1995, six to seven of the Caterpillar 789 trucks or nine of the Unit Rig MK30 trucks
would be required. Approximately 60 vehicle trips per shift would be required for the
larger trucks, or 90 vehicle trips for the smaller trucks. The actual number of vehicle
trips should lie between 60 and 90. From 1991 to 1995, about half of that number of
vehicle trips per shift would be required. A maximum of 15 trucks per hour would be
expected just after the 11:00 p.m. shift change until approximately midnight. Truck
traffic would be heaviest then because the trucks would all start from the Laurentian
Mine again when the 11:00 shift started.

At the Gilbert residence nearest the haul road, a single truck is expected to
produce 55 dBA without the sound attenuation berm and about 40 dBA with the berm.
Assuming a maximum of 15 trucks per hour climbing the grade north of the service
building, the Federal Highway Administration’s highway noise model (STAMINA 2.0)
predicts a maximum hourly L10 of 39 dBA and a maximum L50 of 35 dBA. (Without
the berm, an L10 of 54 dBA and an L50 of 50 dBA are projected.)

Daytime noise levels are not expected to be a problem. The daytime
background level was observed to be an L10 of 48 dBA and an L50 of 41 dBA. With
the berm, noise levels from haul trucks at the nearest residence are expected to be 39
dBA (L10) and 35 dBA (L50), so no significant impacts are anticipated.

Noise from the haul road would also be audible at homes on the north edge of
Gilbert. Without the berm, an L10 of 53 dBA and an L50 of 49 dBA would be
expected during the 11:00-12:00 period at night (when truck traffic would be heaviest
due to the shift change). With the berm, an L10 of 43 and an L50 of 35 would be
expected. Thus, the nighttime noise standards would not be exceeded. It is important
that noise events during night be as close to ambient as possible, which is estimated to
be an L10 of 42 dBA, and an L50 of 35 dBA.
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In summary, the haul road noise would be 3 dBA lower than Gilbert’s ambient
noise level. Although the frequency of road noise would cause it to be perceptible
above the ambient noise level, the overall dBA would be well below state noise
standards. The Hibbing Technical Institute concluded:

"Peak traffic noise was measured below the allowable day and nighttime inter-
mittent noise standards for all distances greater than 1,000 feet from the haul
trucks. This level was measured for traffic with or without a berm. The time
weighted average traffic noise level was less than both day and nighttime stan-
dards at all distances greater than 500 feet. Based on these traffic noise
results, Gilbert area residents would receive a noise exposure that is well
below the level which is allowed by the Minnesota Pollution Control Agency
for residences." \

6. Service Building Impacts

The proposed earth berm would shield the nearest residence and a larger
residential area in Gilbert from service building noise as well as traffic noise. The
Hibbing Technical Institute evaluated potential noise impacts from the service building
and reached this conclusion: ' ’ | |

"...extrapolated truck shop noise, as received by the residents of Gilbert, was

below the MPCA standard. Noise levels with both the shop doors open and

closed were considerably less than the allowable level as extrapolated to both
the nearest dwelling and the City of Gilbert. As with both traffic and shovel
noise, truck shop noise does not constitute a noise pollution source."

No-Build Impacts

Under the no-build alternative, no new noise impacts would be expected at the
mine site in Gilbert.
The blasting noise from Minorca, which is perceptible in Gilbert but well

within state standards, would cease when the Minorca Mine closes in 1995. Vibration
from Minorca blasting is not perceptible in Gilbert.
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Vegetation and Wetlands

Project Impacts

Development of the proposed mine, mine stockpiles, haul road, and service
building would result in the loss of 860 acres of aspen-birch-balsam forest or 0.05
percent of the total of this type found in St. Louis County. A total of 71 acres of
wetlands would be impacted; largest impacts would be to the wetland shrub type.
Dewatering of the mine might result in additional indirect losses (flooding or water
removal) of wetlands adjacent to White Lake, Leaf Lake, and Elbert Lake. Change in
these wetlands is dependent on the extent of either groundwater drawdown or water
addition.

1. Mine Construction

In the area of the proposed mine pit, there are approximately 400 acres of
uplands and old stockpiles, 15 acres of wetlands, and 25 acres of open water. Open pit
mining has occurred previously in the area. The Mariska Pit lies on the southern
boundary of the proposed Laurentian pit and is now filled with water. Areas disturbed
by past mining activities are evident in the vicinity of the Mariska Pit.

Construction of the Laurentian pit would cause a direct physical impact on all
upland and wetland vegetation within the proposed pit boundaries. Tables 4.24 and
4.25 show the types and acreages of wetlands and upland habitats that would be lost
after completion of mining. This loss of wetlands and upland vegetation would occur
over a 40-year period.

After mine dewatering ended, the pit would fill with water and create a very
deep, open water lake similar to the other water-filled pits in the region (such as Lake
Orebegone). The approximate size of the lake would be 440 acres.

Placing the rock and overburden stockpiles north of the proposed mine pit
would result in the disturbance of approximately 565 acres of uplands and 30 acres of
wetlands. Tables 4.24 and 4.25 show the types and acreages of upland and wetland
habitats that would be affected. Most of this area consists of young aspen-birch-balsam
fir forest. The wetlands that would be filled are predominantly alder swamps.
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The proposed haul road from the Laurentian Mine to the Minorca Plant would
cross approximately 2 miles of land disturbed by the current Minorca operation and 4
miles of relatively undisturbed woodlands and wetlands. The transmission line would
be installed within this road corridor. Construction of the haul road, clear zone, and
transmission line would physically alter 125 acres of mature aspen-birch forest and
aspen-birch-balsam fir forest. Other disturbed areas would include 20 acres of wetland
(lowland coniferous swamp and alder swamp), and 10 acres of open brush.

Portions of wetlands would be filled along parts of the road and at the Pike
River crossing. Fill material could block the flow of water under the road, thus raising
the water table on the upgradient side and lowering it on the downgradient side. The
raising and lowering of water tables could induce changes in wetland plant associations
(Thibodeau and Nickerson, 1985). Placing culverts under the road at appropriate depths
and intervals could minimize the impacts associated with blocked drainage (Verry,
1988). This mitigative technique is discussed in Section 6.

Approximately 7 acres of upland vegetation would be affected by construction
of the proposed service building and parking lot. In addition, upland vegetation would
be affected along the 1,800-foot length of the proposed sound attenuation berm. No
wetlands exist in either area.

A 1977 survey showed that St. Louis County contains a total of approximately
1.6 million acres of balsam fir, aspen, and paper birch forest types (Spencer and
Ostrom, 1979). The construction of the Laurentian Mine, including the pit, stockpile
area, and haul road, would destroy 860 acres of aspen-birch-balsam forest, which is 0.05
percent of this forest type in the county.

2, Mine Operation

As discussed in the groundwater impacts portion of Section 5, mine dewatering
would change the groundwater elevation in the immediate vicinity of the pit. Figure 5.7
shows this expected change in groundwater elevation. This change would most likely
affect wetlands in the vicinity., As water levels recede in the wetlands, wetland plant
communities would gradually change from hydrophytic to mesophytic, resulting in a
change in plant association. Some of the forested and shrub swamps may become dry
enough to support upland vegetation.
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The wetlands adjacent to White Lake and Elbert Lake could be most affected
by mine dewatering. The actual change in wetland water levels would depend on the
degree of interconnection between surface and groundwater in the area.

The operation of the mine should have minimal to no effect on the upland
vegetation in the proposed project area.

No-Build Alternative

The alternative to not construct the Laurentian Mine would leave the
vegetation and wetlands in the area in their present condition. It should be noted that
the area north of the proposed mine is currently being logged. Logging activity will
most likely continue to disturb the vegetation in the area.
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Fish and Wildlife

Project Impacts

Wildlife habitat lost to the mine pit would include 325 acres of balsam fir and
aspen-birch forest. The mine pit would also eliminate 35 acres of grass and shrub
habitat used by sharp-tailed grouse. Other habitat lost includes a 25-acre lake, 40 acres
of old stockpiles and 15 acres of wetland shrubs swamp. Construction impacts would
be most damaging during the nesting/reproduction season when wildlife young are
immobile and most vulnerable to loss. During other times of the year, the mobility of
most species will allow them to escape physical endangerment. However, it is assumed
that habitats surrounding the project area are at carrying capacity and that although
displaced individuals might temporarily relocate, over time the population would
decrease.

The stockpile area would be converted from forested habitat to grassland
habitat. Eventually, tree species would invade the grassed areas and reestablish forest
cover. Wildlife species remaining would be those adapted to use of grassland and brush
areas. Local populations of many wildlife species would be reduced until the area is
revegetated during reclamation. |

Construction of the haul road would have short-term impacts, such as
sedimentation and erosion at the crossing of the Pike River. Long-term change in
aquatic organism composition in the Pike River is not expected.

Minimal fisheries habitat would be affected by construction of the mine pit,
stockpile area, and haul road. The Mariska Pit and other smaller abandoned mine pits
would be destroyed during the mining process. Dewatering of the Laurentian pit could
have adverse impacts on the fish populations in White Lake as the result of lowering
the lake level.

No negative impacts on either the eastern timber wolf or peregrine falcon are
expected. Both species are presently co-existing with current mining operations.
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1. Mine Construction

The only potential fisheries habitat within the boundaries of the proposed mine
pit is the Mariska Pit. Mine construction would eventually encompass this pit and
destroy the fish habitat. This habitat would be replaced when the Laurentian pit is
completed and refills with water. The new 400-acre lake would provide habitat for fish
such as trout and various coolwater species. Wildlife species that could potentially
inhabit the mine pit would depend on the characteristics of the mine pit lake after
mining ceases. The exposed cliffs along the pit walls could possibly provide nesting
sites for the peregrine falcon until the pit fills with water. However, abandoned mine
pits provide limited fish and wildlife habitat because they usually lack shallow water
areas, which are typically most productive as habitat. The suitability of the pit for fish
would depend on the final shape of the pit.

Habitat for wildlife would be directly impacted by mine construction.
Approximately 325 acres of balsam fir and aspen-birch forest and 15 acres of alder
swamp would be lost during the mining process. Also, 35 acres of grass and shrubs
that have been used by sharp-tailed grouse in the western portion of the proposed pit
area would be destroyed and a 25 acre lake would be drained. There would be a
permanent loss of approximately 360 acres of upland habitat, 40 acres of old stockpiles,
and 40 acres of lake and wetland which would eventually become a 440-acre mine pit
lake when mining ceased and the pit filled with water.

Most wildlife species that occupy the area are sufficiently mobile to avoid
direct physical endangerment. However, if mine construction and expansion (i.e.,
clearing and grubbing vegetation) occurred during spring and early summer, when many
wildlife species would be nesting and rearing young, then some of the eggs and young
could be killed or injured because their limited mobility would prevent escape.

Potential fisheries habitat in the proposed stockpile area is limited to a 5-acre
mine pit that has filled with water. This pit would be covered with a rock stockpile. In
addition, approximately 600 acres of wildlife habitat in the stockpile area would be
eliminated. Local populations of many wildlife species would be reduced until the area
is revegetated during reclamation. ‘

Some of the surrounding habitat niches may already be at the saturation level

for certain wildlife species. Populations of those species would experience localized
declines unless suitable habitat was restored after mining ended.
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These stockpiles would be gradually revegetated with grasses, legumes, and
aspen, and wildlife species would reinhabit the reclaimed area. This resulting habitat
would be different from the mature deciduous-conifer forests now present, and the
change in vegetative communities would change the wildlife species composition.
Wildlife species that require a mature forest for habitat would probably not inhabit the
reclaimed stockpile area until a mature forest was created through natural succession.
Species that would no longer have suitable habitat in the area due to the different
vegetation communities on the stockpiles are listed in Table 5.25. Ninety-two percent
of these species are birds. Since stands of mature forest would remain in areas adjacent
to the proposed mine, regional bird species diversity should not be adversely affected.

The proposed haul road would cross the headwaters of the Pike River, a state-
protected water. Potential road impacts on fisheries habitat would be associated with
this érossing. Placing a culvert under the crossing would alter the physical aquatic
habitat in the immediate vicinity. Depending on the type and size of the culvert, stream
characteristics such as width, depth, velocity, and streambed type could be modified.
However, with the shallow depths, low flows, and organic bottom substrate at the
proposed crossing, these impacts on the stream’s physical characteristics should be
minor. A significant change in the aquatic communities would not be expected after the
road crossing is completed. Assuming the culvert is placed properly, fish passage
should not be affected. Techniques for ensuring proper sizing and placement of the
culvert for fish passage are discussed in Appendix E.

Resuspension of sediments during construction of the haul road crossing would
have temporary impacts on the river’s aquatic communities. After construction, surface
runoff from the road could also increase suspended sediments in the river during periods
of heavy rainfall. However, impacts associated with suspended sediments should be
minor and of short duration. The aquatic organisms inhabiting the Pike River at the
proposed crossing are not expected to be extremely sensitive to minor increases in
suspended sediment concentrations. Best management practices for controlling erosion
and sedimentation from road runoff are discussed in Section 6.

The proposed haul road would also cross an intermittent stream approximately
1 mile north of the Pike River. The stream at the proposed crossing is essentially a
shallow gully with a fairly steep gradient (0.2 ft/ft). Since the stream appears to flow
only on a seasonal basis, the stream is not expected to support aquatic life in the area of
the proposed crossing. Therefore, the road crossing at the intermittent stream is
expected to have minimal impact on aquatic organisms.
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Common Name
Alder Flycatcher
Bay-breasted Warbler

Black-billed Three-toed Woodpecker

Bog Lemming

Boreal Chickadee
Brown Thrasher
Chipping Sparrow
Common Grackle
Common Redpoll
Common Yellowthroat
Connecticut Warbler
Cooper’s Hawk
Downy Woodpecker
Eastern Gray Squirrel
Eastern Kingbird
Eastern Newt
Evening Grosbeak

Golden-crowned Kinglet

Gray Jay

Hermit Thrush
House Wren
Indigo Bunting
Least Bittern
Least Flycatcher
Lincoln’s Sparrow
Magnolia Warbler
Marten

Mourning Dove
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TABLE 5.25
WILDLIFE SPECIES THAT MAY BE ABSENT AFTER MINE COMPLETION

Scientific Name
Empidonax alnorum
Dendroica castanea
Picoides articus
Synaptomys cooperi
Parus hudsonicus
Toxostoma rufum
Spizella passerina
Quiscala quiscalus
Acanthis flammea
Geothlypis trichas
Oporornis agilis

Accipiter cooperii

Dendrocopus pubesecens

Sciurus carolinensis

Tyrannus tyrannus

Notophthalmus viridescens
Hesperiphona vespertina

Regulus satrapa
Perisoreus canadensis
Catharus guttatus
Troglodytes aedon
Passerina cyanea
Ixobrychus exilis
Empidonax minimus
Melospiza lincolnii
Dendroica magnolia
Martes americana

Zenaida macroura



TABLE 5.25 (cont.)

WILDLIFE SPECIES THAT MAY BE ABSENT AFTER MINE COMPLETION

Common Name

Nashville Warbler
Northern Bog Lemming
Northern Flying Squirrel

Northern Three-toed Woodpecker

Olive-sided Flycatcher
Palm Warbler

Pine Grosbeak

Pine Siskin

Purple Finch

Red Crossbill
Red-breasted Nuthatch
Red-headed Woodpecker
Redbelly Snake
Richardson Shrew
Ruby-crowned Kinglet
Solitary Vireo

Song Sparrow

Spruce Grouse
White-winged Crossbill
Yellow Rail

Yellow Warbler
Yellow-bellied Flycatcher
Yellow-billed Cuckoo

Scientific Name

Vermivora ruficapilla
Synaptomys borealis
Glaucomys sabrinus
Picoides tridactylus
Nuttallornis borealis
Dendroica palmarum
Pinicola enucleator
Spinus pinus

Carpodacus purpureus
Loxia curvirostra

Sitta canadensis
Melanerpes erythrocephalus
Storeria occipitomaculata
Sorex arcticus

Regulus calendula

Vireo solitarius
Melospiza melodia
Canachites canadensis
Loxia leucoptera
Coturnicops noveboracensis
Dendroica petechia
Empidonax flaviventris

Coccyzus americanus
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Wildlife habitat would be directly affected by construction of the haul road and
clear zone. Approximately 125 acres of forested habitat and 20 acres of wetland habitat
would be permanently lost due to road construction.

The construction of a transmission line along the haul road corridor may have
an impact on birds. Transmission lines in areas of bird activity, especially wetlands,
can cause an increase in bird mortality due to collisions with transmission equipment
and electrocution (Avery, 1978). Since birds tend to utilize river valleys, the
construction of a transmission line across the Pike River would also have the potential
to further increase bird mortality.

2. Mine Operation

The dewatering of the mine and alteration of watersheds would have an impact
on the water quality of White Lake, Leaf Lake, and the Corsica Pit. These impacts are
discussed earlier in the section on water quality. This change in water quality could
affect the fish species inhabiting the lakes. In particular, the decrease in depth of White
Lake caused by mine pit dewatering could result in higher winter oxygen depletion
rates. The probability of winterkill occurrence would be expected to increase by about
28 percent if the normal water surface elevation of White Lake were decreased by 6
feet (the assumed "lowest water levels" scenario).

The majority of the fish species inhabiting White Lake can survive short
periods of low dissolved oxygen concentrations. However, the continual occurrence of
severe winterkill conditions could eliminate the most desirable gamefish, such as the
largemouth bass. Since rough fish such as suckers and bullheads can tolerate extremely
low dissolved oxygen concentrations, these species could survive in greater numbers and
become more abundant in subsequent years.

Another impact of dewatering on White Lake would be the loss of spawning
areas in the littoral zone of the lake as a result of the maximum 6-foot decrease in
normal water surface elevation. Largemouth bass, bluegill, and northern pike use the
shallow, vegetated areas for spawning. It is difficult to predict the type of spawning
habitat that would be available for these species if a smaller and shallower White Lake
resulted from dewatering the mine pit.

Water quality in Leaf Lake is anticipated to degrade as a result of routing
minewater discharge through the lake. The predicted increase in phosphorus load to the
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lake could cause an increase in algal abundance and a subsequent decrease in water
transparency. Leaf Lake currently experiences periods of hypolimnetic oxygen
depletion in both the summer and winter seasons and the predicted change in water
quality caused by mine development is not expected to cause changes in the lake’s
summer or winter dissolved oxygen regimes. The decrease in water quality is not
expected to significantly affect the fish community in Leaf Lake. Black bullheads,
which tolerate more eutrophic conditions, could increase in numbers, resulting in a shift
~ of the relative abundance of fish species in the lake. However, since the black bullhead
is currently a major component of the fisheries in Leaf Lake, the expected change in
fish species abundance should be minor.

As discussed in the previous sections, wetlands within the zone of influence
would also be affected by the dewatering of the mine pit. The wildlife habitat value of
these wetlands would be decreased for the wildlife species that require a moist to wet
environment.

An indirect impact of the haul road would be increased disturbance of wildlife
inhabiting the surrounding area. Truck traffic would increase the likelihood of
collisions with wildlife. The portion of the road in the relatively undisturbed area
would increase the potential for conflicts between humans and wildlife. A species of
particular concern is the eastern timber wolf. Studies on roads and wolf populations
indicate that a high density of roads (greater than 1 linear mile per square mile) can
contribute to a decrease in the survival of wolves (Thiel, 1985; Jensen, et al., 1986).

The existing road density within a 7-mile radius of the proposed haul road is

1.44 linear mile per square mile. Construction of the haul road would not significantly
increase the road density in the region (1.48 linear mile per square mile). The existing
road density along with the disturbance from other mining activities in the region does
not provide favorable conditions for the maintenance of viable wolf populations. Wolf
numbers in the Laurentian Mine area are expected to be low, however, so human-wolf
interactions should be minimal. Since the regional road density after construction of the
haul road would not significantly increase, the impacts on the limited wolf population as
a result of the additional 6 miles of road should be minimal..
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No-Build Alternative

The alternative to not construct the Laurentian Mine would have no effect on
the fish and wildlife in the area. Vegetation and wetlands would remain relatively
undisturbed, so wildlife species would continue to inhabit the area. Lakes and rivers
would continue to support existing populations of fish and aquatic organisms.
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Socio-Economics

Project Impacts

Development of the Laurentian Mine would continue the socio-economic
benefits associated with the Minorca Mine. The Laurentian Mine would provide enough
ore for the Minorca Plant to operate until 2031. The socio-economic impacts associated
with closing the plant are discussed in the "no-build" section. The following section
describes the socio-economic impacts that would result from the Laurentian Mine in
terms of employment, purchases, taxes, and non-ferrous mineral leasing.

1L Construction Impacts

Inland Steel would hire contractors for all phases of construction, including
pre-production stripping, the service building, and the transmission line, and part of the
haul road construction. Inland Steel anticipates using Minnesota contractors and,
depending on the competitiveness of their bids, local contractors.

_ Iﬁiand Steel expects to spend around $3 million in pre-production stripping and
haul road construction, and around $4 million for construction of the service building.
Another $500,000 would be spent on power distribution and pre-production drilling and
blasting. Information on the specific equipment and employment requirements is not
available; details on construction of the service building will be available in 1991.

2, Operation Impacts
Summarized next are how operation of the Laurentian Mine might impact

employment, location of employees, regional and local purchases, utility purchases,
various taxes, and non-ferrous mineral leasing.
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Mine Employment

No net increase or decrease in the work force is anticipated. During 1991-
1995, the mine operations work force would be split between the Minorca
Mine and the Laurentian Mine depending on the level of activity in each. By
1995, all mine operations employees and some equipment maintenance
employees would work at the Laurentian Mine. A total of 75 people would
transfer from the Minorca facility to the Laurentian facility. The Minorca
Mine and Plant currently employ 328 people.

Location of Employees

Inland Steel does not expect that employees would change residence due to a
change of work location.

Purchases in the Region

As with the Minorca Mine, supplies, materials, and mining equipment for the
Laurentian Mine would generally be purchased through local vendors that are
spread across the Iron Range. Most of these vendors are in Virginia and
Hibbing.

Initial mobile equipment purchases would total around $8.5 million, much of

which would be purchased from manufacturers outside the region. However,
local vendors will likely collect markups on some of these purchases.

Purchases in Giltle_rl/McKinleX

Currently, there are few locations from which materials and supplies can be
purchased in Gilbert or McKinley. Therefore, most of these purchases would
continue to be made in Virginia and other Mesabi Range communities unless
local options became available.

A number of eating and drinking establishments are located in Gilbert within
half a mile of the proposed service building. It is expected that some of the
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shop and mine employees as well as people doing business with the Laurentian
Mine would take advantage of these establishments. An exact estimate of
economic impact is difficult to make but if even 20 employees each spent $30
per week in Gilbert, this would bring an additional $30,000 into the local
economy annually. ‘

Purchase of Utilities

In 1989, the Minorca mine and plant consumed over 1.13 million gallons of
diesel fuel and 6.4 million kilowatt-hours of electricity. These figures would
not change substantially for the Laurentian Mine and Minorca plant. For the
most part, the pufchase of electricity for the Laurentian Mine would simply
replace the purchase of electricity for the Minorca Mine.

Inland Steel anticipates purchasing electricity for mine operation from
.Minnesota Power and Light Company. Inland Steel is considering purchasing
“electricity from the Gilbert electrical utility but no decisions on this option

have been made.

Tax Payments from the Laurentian Mine

-Taxes from the Laurentian Mine would be similar to those from the Minorca
Mine. The one possible exception would be the sales tax on mobile and
capital equipment, which could be considerably higher for 1990 and 1991 than
before depending on the tax treatment of those purchases. At 6 percent, this
would amount to $510,000 in additional tax payments to the State of
Minnesota for the $8.5 million expenditure anticipated for mobile and capital
equipment.

Taconite Production Tax Revenues

Mining operations pay a Taconite Production Tax that is distributed to
communities throughout the Iron Range. As an Iron Range community, the
City of Gilbert received $143,000 from the Taconite Municipal Aid fund in
1987. Communities with concentrating facilities receive an additional
$0.015/ton and communities with mines receive an additional $0.01/ton. The

Page 5-93




Laurentian Mine would increase Gilbert’s current revenue from the tax fund by
17 percent ($25,000/year), assuming that Gilbert’s taconite tax distribution
remained constant and the mine eventually produced 2.5 million tons per year.

Property Tax Revenues

Property taxes would be collected on the service building, which would be
located within the Gilbert city limits. In 1987, Gilbert had a total assessed
valuation of $5.2 million. Assuming the service building had a $4 million
construction cost and assessed value, taxes on the building could significantly
add to Gilbert’s property tax revenues.

Non-Ferrous Metallic Mineral Leases

Figure 4.28 shows the proposed locations of the Laurentian Mine pit, stockpile
area, and related facilities, as well as the locations of current non-ferrous
mineral leases. The mine pit and the low-grade taconite and waste rock
stockpiles would lie completely outside the non-ferrous lease holdings.

Part of the overburden stockpile would cover 120 acres of State mineral rights
leased to Rhude and Fryberger. The State of Minnesota does not own the
surface rights in this area. Inland Steel would be responsible for making
arrangements with the lessee in this area to ensure that access to potential non-
ferrous deposits could be provided if necessary. While this could impact the
lessee, loss of this area is not likely to have a significant impact on the
region’s overall mineral potential.

The proposed haul road would cross state and private non-ferrous mineral
leases. Construction of the haul road through these leased areas is not
expected to impact the region’s non-ferrous mineral development potential.

Traffic

Once mine construction began, the old TH 135 would no longer be available
and all traffic would use the new TH 135 and CSAH 20 to travel between
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Gilbert and McKinley. Because the DM&IR railroad tracks cross CSAH 20 to
McKinley, traffic would be periodically interrupted by trains. This would
primarily be a concern for emergency vehicles (which have continued to use
old TH 135). For normal traffic and hence economic activity, the loss of old
TH 135 is not significant.

No-Build Impacts

If the Laurentian Mine were not developed, Inland Steel would probably have
to close the Minorca Taconite Plant between 1992 and 1995 because the Minorca Mine
will be exhausted. Inland Steel evaluated mining the Ordean or East Rouchleau taconite
reserves to keep the plant open, but determined that either mine would make the plant
non-competitive. The EAW Scoping Process rejected those mining alternatives from
further consideration; only the socio-economic impacts of plant closure are discussed in
this section.

For 1990, the Minorca Plant has an estimated economic output of $80.4
million per year. If the plant closed, this output would stop, as would material
purchases, wages, and taxes. The plant is an integral part of the St. Louis County and
Minnesota economy, and plant closure would impact a variety of economic sectors.
The multipliers discussed in Section 4 can be used to estimate these overall impacts on
the county and state, since most of these impacts are expected to be within the county.

The short-term loss in output would be $96 million per year. Over several
years as the labor force adjusts, this loss would increase to $118 million per year.
Some specific elements of this loss are discussed below.

Within this total amount is employee compensation, currently at $12 million
per year. This direct compensation would be lost along with an additional $2.1 million
in multiplier effects for a total short-term annual loss of $14.1 million in wages paid.
After several years, the total loss (direct and indirect) would be $16.7 million annually
in employee compensation alone.

The Minorca mine and plant currently employ 328 workers. Plant closure

would cause an immediate reduction of 328 jobs at the mine and plant and 63 related
jobs throughout St. Louis County, with a longer term loss of 535 direct and related jobs.
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Many of these impacts would occur in the Virginia area, especially the longer-
range impacts of reduced employment and lost wages that would normally be spent in
the region. An exact estimate of impacts in the immediate area is not possible without
knowledge of materials and supply purchases by Inland Steel and detailed data on
employee residence.

The county and state would lose the Taconite Production Tax of $3.8 million
per year, now paid by the Minorca facility. With plant closure, this $3.8 million would
no longer be collected for distribution to Iron Range communities for various uses. The
impact on Virginia would probably be the greatest since it is a relatively large city and
service center in the region and hence receives a larger portion of the distribution.

Some of this loss would be felt by Gilbert as well as other communities on the Iron
Range.

Most of the following tax payments made by Inland Steel in 1989 would be
lost to the region:

Real Estate and Personal Property $ 139,700

Unemployment Compensation $ 340,100
(paid to the State of Minnesota)

Sales and Use Tax $ 515,300
Royalty Tax $ 191300
TOTAL TAXES LOST $1,186,400

It is likely that some real estate and property taxes would still be paid,
depending on how the plant and mine property were treated. Without production and
employees, the other taxes would be lost. :

The overall annual loss to the region and state of $105 million in direct and
indirect output would be manifest through a number of changes in employment,
associated wages, and taxes collected by various levels of government, in addition to
impacts on other businesses and households.
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SECTION 6: Mitigation

The previous section described the potential impacts of operation and
construction of the Laurentian Mine. This section recommends ways that adverse
impacts could be avoided, minimized, or compensated.

Surface Water

Surface water impacts are impacts to the amount of water in area lakes and
rivers. Construction and operation of the proposed Laurentian Mine would significantly
impact water levels in Leaf Lake, White Lake, and the mine dewatering route. The
Corsica Pit, Lake Orebegone, the Pike River, and other surface waters in the vicinity of
the proposed project would not be significantly impacted in terms of water quantity.
This section discusses methods for monitoring area lakes and for mitigating significant
impacts. '

White Lake

White Lake could drop up to 6 feet due to a decreased watershed area as well
as lower groundwater levels resulting from mine dewatering. If the lake dropped below
its historical range of fluctuation, some of the Laurentian Mine dewatering discharge
could be sent to White Lake to maintain historical levels. A pipeline could be run from
the mine to White Lake or to wetlands southwest of the lake that flow to the lake. The
latter option would also help maintain wetland water levels.

The pumping rate should be adjusted so that White Lake’s level fluctuates
within its normal range. The proposed range of lake levels, based on historical data
through 1978, is Elevation 1422 to 1423.5. This range may need to be modified based
on a survey of current outlet conditions and data collected in the early years of mine
operations. The rate of minewater discharge required to maintain White Lake is
expected to be less than 0.2 cubic feet per second (cfs) (less than 90 gallons per
minute).
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White Lake’s water levels should be recorded on a monthly basis to determine
if it is being impacted and if mitigation measures were successful. Lake level
measurement should begin as soon as possible and continue throughout the life of the
mine. If mitigation were necessary, monitoring might have to continue after mining
ended until groundwater levels recovered. Lake level data collection should continue
after mining ended so the lake’s reaction to post-mining conditions could be determined.

A permanent survey benchmark should be established adjacent to the lake to
be used in the measurement of the monthly lake levels. A staff gage could also be set,
but it would have to be firmly anchored and regularly checked for movement.

After mining ended, the lake would be about half a foot lower than before
mining because less area would drain to it.

Leaf Lake

Leaf Lake would rise an average of 8 inches and up to 15 inches in the spring
because water from the Laurentian Mine would be routed to the lake. The lake would
return to its previous level once mining ended. These higher water levels could be
reduced by replacing, and possibly lowering, the Chestnut Drive culvert that outlets the
lake. The replacement could consist of either one larger culvert or multiple smaller
culverts. Also, the channel immédiately downstream of the culvert should be cleared of
any sediment or debris.

A new outlet design would have to consider many factors. The existing outlet
culvert appears to have been raised twice over the last 25 years for a total of
approximately 2 feet. The discharges from mine dewatering would increase gradually
over the mine’s 40-year life as the mine’s area and depth increased, and then would
cease when mining ended. Mine dewatering discharges would also likely decrease
significantly during winter. The flow through Leaf Lake would also be reduced if some
mine discharge were sent to White Lake to raise low lake levels. Therefore, it might
prove necessary to either install an adjustable outlet structure at Chestnut Drive or
modify the existing outlet over the life of the mine. The outlet design would have to be
coordinated among the Minnesota Department of Natural Resources, county road
officials, Inland Steel Mining Company, and local residents.
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A permanent benchmark should be established adjacent to the lake and the
lake level surveyed on a monthly basis. The lake level should be measured on the lake
itself and not on the channel between the lake and outlet culvert. A staff gage could
also be set, but it would have to be firmly anchored and regularly checked for
movement. Lake level measurement should begin as soon as possible to provide
additional information on which a new outlet design could be based. Monitoring would
likely need to continue for a period after mining ended to document the effects of
halting mine dewatering flows.

Dewatering Ditch Route

To avoid flooding along the dewatering ditch, culverts should be installed or
enlarged at five locations:

. Where the ditch would cross two dirt roads that run along each side of
the DM&IR railroad tracks (the tracks already have a culvert but the
roads do not)

. Where the ditch would cross a dirt road immediately upstream of the
sedimentation pond

. Where the sedimentation pond should outlet

. At Leaf Lake’s outlet (discussed above in more detail)

The culverts should be designed to be large enough to pass the 100-year
discharge given in Table 5.11 and also limit the potential for ice blockage. An option
for the roads along the railroad tracks and upstream of the sedimentation pond would be
to remove the road beds at the crossing points, which would help prevent ice blockage
during the winter. Apparently these are old stockpile access roads that are rarely used;
removing them should not have an adverse impact. '

The trees and shrubs on the ditch’s bottom and side slopes should be removed
to reduce the potential for blockage in the channel. However, low vegetation (such as
grasses) should be maintained on the side slopes to minimize erosion. In addition, high
points along the bottom of the ditch should be lowered to create a more uniform slope
in the ditch.
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Records of mine dewatering rates should be maintained for use in evaluating
ditch performance. Such records would also be useful in evaluating impacts observed
in lake level monitoring.
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Groundwater

Mine dewatering would lower surrounding groundwater levels, which in turn
could lower White Lake up to 6 feet. As discussed in the previous section on surface
water, some minewater could be diverted to White Lake if the lake were to drop below
historical water levels.

Mine dewatering would also lower the Corsica Pit up to 3 feet, but this drop is
considered insignificant because the lake is deep with steep sides. Moreover, if White
Lake were to receive minewater discharge, the increased seepage from White Lake to
the groundwater would help support the Corsica Pit’s level. Therefore, no mitigation is
proposed for the Corsica Pit, although some adjustment to the McKinley water supply
intake structure could become necessary.

Mine dewatering could lower Lake Orebegone up to 1 foot, but this drop is
considered insignificant because the lake is deep with steep sides. If the lake level were
to drop significantly, some minewater discharge could be diverted to the lake. Lake
Orebegone is an important recreational area; if the water level drop restricted public
access to the lake, corrective measures should be taken, such as pumping in minewater
or extending the existing boat ramp.

To determine if lake levels dropped significantly, benchmarks should be
established and monthly water level readings should be collected on White Lake, Lake
Orebegone, and the Corsica Pit. These measurements should begin before mining
started. Monitored levels in the Corsica Pit and Lake Orebegone should reflect the
change in groundwater levels due to their good connection with the regional
groundwater aquifer. If lake levels were to drop, monitoring should continue after
mining ended until the pattern of water level recovery was identified.

Construction and operation of the proposed Laurentian Mine are not expected
to cause impacts in nearby wells.
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Water Quality

Construction of the Laurentian project could potentially degrade water quality
because disturbed and exposed soil surfaces can more easily erode and add sediment
and nutrients to the Pike River and area lakes. In most Minnesota waters, phosphorus is
the nutrient of greatest concern because it usually controls the growth of weeds and
algae in lakes. Phosphorus is a naturally occurring element, the majority of which is
attached to sediment particles. As phosphorus levels increase, algal blooms may occur
and aquatic weeds become more abundant. Water clarity may be reduced and, as the
weeds and algae die and decay, oxygen is consumed. This can cause a serious decline
in the dissolved oxygen levels of a lake. Fish populations may then become dominated
by species tolerant of these conditions, which are often rough fish like carp and
bullheads.

It is therefore recommended that short-term watershed Best Management
Practices (BMPs) be used to protect water quality during construction. The list below
shows many of the temporary practices available. Many of these same practices would
also be appropriate for long-term use after construction ends and during mine operation.

» Temporary Sediment Basin » Stormwater Conveyance Channel
» Temporary Sediment Trap * Subsurface Drain
+ Silt Fence » Temporary Slope Drain
o Straw Bale Sediment Trap » Grade Stabilization Structure
* Drain Inlet Protection * Qutlet Protection
» Flotation Silt Curtain » Temporary Stream Crossing
» Temporary Rock Construction ¢ Riprap
Entrance * Structural Streambank Protection
» Diversion ' * Temporary Seeding
» Temporary Diversion * Permanent Seeding
* Temporary Right-of-Way * Sodding
Diversion * Mulching

Besides short-term construction impacts, long-term water quality impacts could
result from operation of the Laurentian Mine. Mine dewatering could result in the
lowering of White Lake, increasing its susceptibility to winter fish kills. As discussed
elsewhere in this section, susceptibility to winter fish kills could be reduced by 1)
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routing minewater to White Lake to increase water levels, or 2) installing an aeration
system in the lake to provide more oxygen.

Leaf Lake would receive phosphorus in the mine dewatering discharge, which
could increase summer algal blooms. The Minnesota Pollution Control Agency’s
NPDES permit for the mine dewatering discharge would contain water quality standards
for that discharge. Inland Steel would have to apply corrective measures in order to
comply with these standards and to avoid significant impacts to Leaf Lake’s water
quality.

Stormwater runoff from the unvegetated stockpiles could add sediment and
nutrients to the Corsica Pit, McKinley’s water supply. However, the company has
proposed to construct a runoff diversion berm to divert stockpile runoff away from the
Corsica Pit to bermed natural drainage swales where infiltration would occur. Stockpile
revegetation, as required under state rules, would help minimize stockpile erosion as
well. The Corsica Pit’s water quality might improve because its watershed area and
corresponding phosphorus load would be reduced. Therefore, no steps in addition to the
diversion berm and stockpile revegetation are considered necessary to protect the
Corsica Pit’s water quality.

Runoff from the haul road may affect Pike River’s water quality during infrequent
storm events or during periods of snowmelt if the runoff is not controlled by BMPs.
There are many BMPs available, but of most likely effectiveness are runoff
detention/sedimentation ponds in combination with vegetated swales along the road to
reduce sediment and nutrients reaching the river. Other potentially beneficial BMPs
along the haul road include permanent seeding of slopes, riprap, and stormwater
conveyance channels.

Long-term BMPs could be put in place during mine construction to remain as
long as needed or permanently, if necessary. Many of the short-term practices listed
earlier could be appropriate. Additional practices include:

» Detention Pond * Wetland Treatment
» Extended Detention Pond * Flotable Skimmer
 Infiltration Basin + Filter Strip
 Infiltration Trench * Vegetated Swale
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Selecting practices to mitigate adverse water quality impacts is apt to be site-
specific and could include many practices, either alone or in combination. It is not the
purpose of this Environmental Impact Statement to specify BMPs for specific locations,
but to indicate what appropriate practices are available for implementation.

Short- and long-term watershed BMPs are described in Appendix E. Further
information is available in these Minnesota Pollution Control Agency documents:

1. Protecting Water Quality in Urban Areas: Best Management Practices for
Minnesota (1989).

2. Agriculture and Water Quality: Best Management Practices for Minnesota
(undated).

3. Water Quality in Forest Management: Best Management Practices in
Minnesota (undated).
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Air Quality

Construction and operation of the proposed Laurentian Mine would release dust
through haul road truck traffic, stockpile wind erosion, materials handling, and blasting.
Truck traffic on the haul road is expected to be the main contributor of dust. However,
Inland Steel would use a number of measures to mitigate air quality impacts, as

~currently required in their state air quality permit:

1.  To reduce dust emissions during construction and operation, the haul road would
be watered up to full-time as needed. Calcium chloride would also be applied
-periodically as a dust suppressant, primarily on the portion of road nearest Gilbert.
Calcium chloride is routinely used as a dust suppressant on roads and in mining
operations (Holmes, 1990). In addition, the haul road would be covered by
crushed mine waste rock and the embankment sideslopes would be covered by
riprap (stones and rocks) to minimize dust from wind erosion and truck traffic.

2.  Wind erosion of stockpiles would be controlled through stockpile design and
location, and by vegetating de-activated stockpile areas (as required by state
reclamation rules). In addition, weathering would naturally create an "armor" on
the stockpile that would protect the underlying fines from additional erosion.
Snow cover and freezing temperatures during winter months would also help
protect the stockpiles from wind erosion.

3. Dust from materials handling (such as loading ore into trucks) would occur
primarily inside the mine pit and stay within the pit. Materials handling would
have the greatest impact during the first years of mine operation, when the pit is
shallowest. No mitigation is considered necessary for this potential impact.

4.  Dust from blasting cannot be directly controlled. Indirect control would be
achieved by using a blast design that causes lateral instead of upward movement
of materials. Also, blasting would be delayed if the area had an atmospheric
inversion or winds from the east or northeast greater than 15 mph. As with

. materials handling, the dust from blasting would have the greatest impact during
the first years of operation, when the pit was shallowest.
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5. Inland Steel’s Air Emission Permit from the Minnesota Pollution Control Agency
includes a fugitive emissions control plan for the Minorca operation that would
apply to the Laurentian Mine as well. This plan (shown on Table 6.1) includes
general conditions that provide regulating agencies with broad enforcement
powers to ensure the control of fugitive dust.

To ensure compliance with the permit, the MPCA responds to citizen’s complaints
and maintains their own monitoring program. Violations can result in penalties
ranging from fines to stopping mine operation until the issue is addressed. Thus,
conditions of Inland Steel’s Air Emission Permit are considered adequate to
prevent significant air quality impacts.

With the implementation of these measures, no significant air quality impacts are
expected from construction and operation of the Laurentian Mine.
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L.

2.

TABLE 6.1

FUGITIVE EMISSION CONTROL PLAN
MINORCA AND PROPOSED LAURENTIAN MINES
INLAND STEEL AIR EMISSION PERMIT

The following is a list of potential fugitive dust sources with the respective control
method to minimize the fugitive dust.

Sources Control Method
Storage Piles General controls in reducing fugitive
emissions from storage piles is as

a. Coarse Ore Pile follows:
b. Fine Ore Pile _
c. Pellet Storage Pile a. To minimize the distance from

point of discharge to the top of the

pile.

b. Piles are located in such a manner
as to minimize wind exposure of
the pile.

c. The material transported to the
piles (via conveyor belts) is
sprayed with water and/or other
dust suppressant chemicals except
during freezing conditions.

Plant Site/Haul Roadways Chloride is periodically applied to the
roads. Also water is sprayed on the
roads on an as-needed basis (full time
when necessary). Also, roadways are
constructed using coarse tailings and
gravel to minimize dust emissions.
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TABLE 6.1 (cont.)

FUGITIVE EMISSION CONTROL PLAN
MINORCA AND PROPOSED LAURENTIAN MINE
INLAND STEEL AIR EMISSION PERMIT

Waste Disposal Areas

Tailings Basin

Parking Lot

Blasting
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All waste disposal areas will be
revegetated as soon as the area becomes
deactivated. The roadways on these
areas are treated in the same manner as
other roadways.

All the exposed exterior dike slopes
have been seeded and the interior slopes
have been riprapped. The interior trees
at the dike have been left standing to
reduce wind effects. At present, tailings
beaches are small and fugitive dust is
minimized by keeping these areas wet.
As tailing beaches increase, chemical
dust suppression control will be applied.

All parking lots in the plant site have
been paved and are cleaned by
sweeping several times per year.

No controls are possible, however, good
blasting practices result in materials
moving in a lateral direction rather than
upward into the atmosphere.



Noise and Vibration

As discussed in Section 5, noise and vibration impacts would be within the
acceptable limits set by the Minnesota Pollution Control Agency and the Minnesota
Department of Natural Resources, with two exceptions: construction of the sound
attenuation berm, and stockpiling within 2,500 feet of the berm at heights above the
berm height between 10:00 and 11:00 p.m. To reduce this latter impact, stockpiling at
levels above the berm should be limited to daytime or early evening hours. If
conducted at night, the activity should be kept as far away from the berm as possible to
avoid exceeding the MPCA’s nighttime noise standard. Noise associated with
construction of the sound attenuation berm would be unavoidable but temporary.

Inland Steel’s plan for the mine already includes a number of planning and design
measures to minimize noise and vibration impacts:

. To reduce noise reaching the City of Gilbert, an 1,800-foot long sound, 50-foot
long attenuation berm would be built near the service building and part of the
haul road. Once built, this earthen berm would reduce construction noise as well
as operation noise from the service building, mine, and haul road traffic. The
berm would shield the residence nearest the mine as well as the elevated
residential area on the north side of Gilbert.

No mitigation measures are proposed for the noise generated on the portion of the
haul road that turns away from Gilbert because no impacts to people are expected.

»  Noise from haul trucks and mine equipment would occur more than 2,000 feet
from the nearest residence. As the Laurentian pit increases in depth, the pit walls
would further reduce noise. During the early stages of mining, when much of the
activity is at or near the surface, nighttime operations close to Gilbert should be
minimized whenever possible.

. Blasting would be done in relatively small patterns of tightly-spaced blast holes
with each hole individually delayed to minimize ground shock. In addition, the
blast holes would be connected by a noiseless trunkline to reduce air shock noise.
The size of the array and the limited delay weight ensure that ground vibrations
would not exceed values previously observed at the Minorca Mine, which have
been well below the MDNR limit of 1 inch per second.
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. Blasting procedures would be adjusted as needed to minimize impacts, especially
when blasting approaches the wastewater treatment plant and nearest residence in
Gilbert (sometime around the years 2005-2010). Inland Steel would redesign the
blast by modifying spacing, delay weights, types of explosive, and other factors to
ensure that there would be no structural damage from blasting ground vibration.

. A pre-production test blast would occur before mine blasting to ensure that the
DNR 130 decibel limit is not exceeded off mine property. Blasting would be
delayed if the pre-production test blast exceeded 123 decibels. Mine blasting
would also be delayed if the area had an atmospheric inversion or winds from the
east or northeast greater than 15 mph.

. Noise and vibration would be monitored so that adjustments to minimize impacts
could be made if needed.

Beyond the measures indicated above, no additional action is considered necessary
to mitigate noise and vibration impacts from construction and operation of the
Laurentian Mine. However, it would be appropriate for Inland Steel to provide a 24-
hour employee-staffed telephone "hotline" for citizens to register any complaints,
comments, or questions regarding noise, vibration, and blasting impacts.
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Vegetation and Wetlands

Construction and operation of the Laurentian Mine would remove or diminish
vegetation and wetlands within the proposed mine pit, stockpile area, service building,
and haul road areas.

Approximately 375 acres of vegetation would be impacted in the mine pit, 565
acres in the stockpile area, 135 acres along the haul road (mostly woods), and 7 acres at
the service building and parking lot. No vegetation mitigation is proposed except for
revegetating the stockpiles (as required by state reclamation rules), which would replace
vegetation in nearly half the impacted area.

State mineland reclamation rules 6131.3500 and 6131.3600 require that vegetation
be established on overburden stockpiles and on the benches and tops of rock and lean
ore stockpiles. Therefore, Inland Steel would revegetate the entire overburden stockpile
area (214 acres) and 322 acres of the waste rock and lean taconite stockpiles (excluding
steep slopes). During mining, inactive portions of the stockpiles would be revegetated
with grasses, legumes, and trees. Besides providing wildlife habitat, revegetation would
minimize erosion and screen mining areas from view.

Specifically, Inland Steel would prepare a reclamation plan that would meet the
requirements of Minnesota Rules 6130.3600, subpart 4. In general, these requirements
are as follows:

A. Once a portion of stockpile becomes inactive, a 90 percent ground cover
must be established after three growing seasons except on slopes that
primarily face south and west. Those slopes must attain the 90 percent
ground cover within five growing seasons.

Where 90 percent ground cover is not attained, or where unvegetated rills or
gullies more than 9 inches deep form and erosion is occurring, the surface must
be repaired and replanted during the next normal planting period.

B. Within 10 growing seasons after a portion of a stockpile becomes inactive,
it must have a vegetative community with characteristics similar to those in
an "approved reference area." The reference area’s vegetation may be
planted or naturally occurring and must be representative of the site
conditions and possible uses that might exist on mining landforms. To
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control erosion, the vegetation must be self-sustaining, regenerating, or in a
recognized vegetation succession that provides wildlife habitat or other uses,
such as pasture or timber land.

Wetlands could be affected in various ways. The proposed haul road route would
directly affect approximately 20 acres of wetland. Fewer wetlands could be affected if
an alternative haul road route were used. Figure 6.1 shows three alternative routes that
would minimize wetland impacts, and Table 6.2 lists the amount of wetland area that
would be affected by each. As shown in Route 1, the area of affected wetland could be
reduced by 50 percent if the haul road crossed the Pike River at a right angle. Route 2
would impact even fewer wetlands, and Route 3 would have the least impact on
wetlands, fish, and wildlife. In addition, Route 3 would disturb less mature upland
forest because it would cross an abandoned railroad and old stockpile areas.

Another factor is that the proposed haul road route and routes 1 and 2 would
cross land that is mostly under the control of Inland Steel, while Route 3 would cross
land owned by USX. The overall impacts and engineering feasibility of these
alternative haul road routes should be considered before a route is chosen.

It is also recommended that culverts be placed wherever the haul road crossed a
wetland to allow the natural flow of water and avoid significant changes in wetland
water levels. The bottom of the culvert pipe should be at least 18 inches below the
wetland surface. Water collection and discharge ditches upstream and downstream of
the road should also be constructed. Culverts should be placed at approximately 300-
foot intervals at each wetland crossing (Verry, 1988). A permeable fill material such as
crushed rock or gravel should be used for road construction in wetlands for at least the
bottom layer (Lightfoot, 1990).

If mine dewatering caused wetlands to dry out, dewatering discharge water could
be routed to the wetlands to replenish water levels.

Approximately 45 acres of wetland would be unavoidably lost as the result of
stockpiling and mining. More could be lost during haul road construction. It is
recommended that wetland losses be compensated by replacing them with wetlands of
similar habitat value. The creation or restoration of wetlands should occur as close to
the project area as possible.
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TABLE 6.2
WETLAND AREA AFFECTED BY ALTERNATIVE HAUL ROAD ROUTE

Wetland Area Length of
Haul Road Route Affected’ (acres) Road® (miles)
Proposed Route 20 6.2
Alternative Route 1 10 6.3
Alternative Route 2 5 6.4
Alternative Route 3 5 6.5

! Based on wetlands delineated on National Wetland Inventory Maps (see Figure 4.20)

2 Distance from old TH 135 to Minorca Plant.
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Fish and Wildlife

The Laurentian project would impact fish and wildlife primarily by disturbing or
destroying their habitats. It is generally assumed that habitats surrounding the project
area are at carrying capacity and that although displaced individuals might temporarily
relocate, over time the population would decrease. In addition, some individuals or
eggs would be harmed during mining construction and operation. Much of the lost
habitat would eventually be replaced by the revegetated stockpile area, which would be
a different habitat type, and the water-filled mine pit.

Two federally-designated threatened or endangered species are present nearby, the
eastern timber wolf and the peregrine falcon. The proposed mining project would not
be expected to impact either species. Bald eagles are not known to occur in the
proposed project area.

Inland Steel’s end use plan for the Laurentian Mine should include a provision for
developing a coldwater or coolwater fishery in the pit after it refills with water.
Coldwater fish species such as lake trout have been stocked in other abandoned mine
pits with limited success. The construction of ledges in the abandoned pit where the
water is less than 15 feet deep would increase the lake’s productivity and improve
conditions for the growth of aquatic plants and organisms. A more productive lake
would most likely support a larger food base, which would be beneficial for the growth
and survival of fish.

The potential impacts of mine operation on White Lake fisheries could be
minimized by the following measures:

. Route mine dewatering discharge into White Lake to maintain water levels that
maximize the amount of available fish habitat and provide adequate spawning

areas, and/or:

. Install aeration systems in White Lake to minimize the risk of winter fish kills
due to lower lake levels.
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Most of the wildlife habitat destroyed by the stockpiles would eventually be
replaced when the stockpiles were revegetated, although the habitat type would be
different from the existing condition.

Stockpile revegetation could be managed with the habitat requirements of specific
wildlife species in mind. For example, stockpiles could be revegetated to serve sharp-
tailed grouse, a wildlife species of special interest in northeast Minnesota. Stockpiles in
the area have been successfully developed into habitat for sharp-tailed grouse
(Lightfoot, 1990). The preferred habitat for sharp-tailed grouse is open grass/brushland
that does not contain conifers (Berg). Other wildlife species, such as deer, moose,
snowshoe hare, and various non-game species, would also benefit from this type of
habitat (Berg). Habitat management guidelines for sharp-tailed grouse are described in
a publication by the Minnesota Sharp-Tailed Grouse Society. Management techniques
include the following:

» Seed the area with a grass-legume mixture and plant woody shrubs in scattered
clumps. '

» Control tall brush and non-commercial tree species by burning once every 5 to
7 years.

» Cut small areas of young brush and woodland borders to allow regrowth.

» Plant food plots of one or two acres in size consisting of grains such as
buckwheat or oats.

The proposed haul road would cross the headwaters of the Pike River and could
impact fisheries and aquatic life. The culvert at the crossing should be designed to
promote fish passage and minimize erosion of fill into the river. A single corrugated
pipe-arch metal culvert with a maximum width of 10 to 15 feet should be used at the
“crossing (Hynson, et al., 1982). Culvert placement should allow a minimum of 6 inches
of water in the culvert during normal flows and the culvert should not slope more than
0.5 percent (Hynson, et al., 1982).

The river crossing should be constructed using Best Management Practices
(BMPs) for controlling erosion and sedimentation. These BMPs are described in the
earlier section on water quality mitigation, as well as in Appendix E.
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A mitigative measure for wildlife species would be to route the haul road through
previously disturbed areas that were not heavily used by wildlife. For example,
alternative route 3 (Figure 6.1) would cross an abandoned railroad and old stockpile
areas.

Wildlife, including the federally protected eastern timberwolf, could be struck by
haul road traffic. This impact could be reduced by preventing public use of the haul
road. Locked gates should be put on each end of the road to prevent vehicle traffic
when the mining company is not using the haul road. After mining is completed, the
haul road should be abandoned by removing the stream and wetland crossings and
revegetating the road.
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Socio-Economics

If the Laurentian Mine were developed, no adverse socio-economic impacts would
be anticipated, and no mitigation is considered necessary. Rather, it is expected that the
Laurentian Mine and the continued operation of the Minorca Plant would allow
continued socio-economic benefits in terms of employment, purchases, and taxes.

Should the Minorca Mine and plant close, a variety of programs developed by the
State of Minnesota would be implemented to assist the City of Virginia and the
communities most heavily impacted by the closure and resulting loss of employment
and tax revenues.

For example, the Minnesota Department of Jobs and Training is implementing the
federal Economic Dislocation and Worker Adjustment Assistance Act (EDWAA). This
act was created to assist workers and their communities facing a plant closing or
permanent mass layoff, and provides for programs such as retraining, counseling,
testing, and limited relocation.

The EDWAA process is initiated by establishing a community task force as a
liaison between the Department of Jobs and Training and unemployed workers. The
workers meet as soon as possible to discuss potential programs and options, and the
workers are surveyed on their interest and willingness to participate in those programs.
A proposal is then prepared by the community (in this case, Virginia) which would be
submitted to the Department for funding.

The regional office of Jobs and Training in Virginia (serving EDWAA substate

area #2) has extensive experience with plant closings in St. Louis County and would be
responsible for programs related to the closing of the Minorca Mine and Plant.
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APPENDIX A: Glossary

Here are definitions of terms that are not defined in the text of this Draft
Environmental Impact Statement. These terms are defined with regard to their use in this
Draft EIS.

Absolute Maximum Air Shock Level: The maximum air shock level that could occur
based on the worst-case air shock measurement from Minorca Mine operations
extrapolated to the Laurentian Mine receptor sites.

Absolute Maximum Vibration Level: The maximum vibration level that could occur
based on the worst-case vibration measurement from Minorca Mine operations
extrapolated to the Laurentian Mine receptor sites.

Ambient: the sound level that exists without the mine or mine-related activity.

Agquifer: zone below the ground’s surface capable of producing water, as from a well.

Berm: an earthen embankment used to deflect sound or divert surface water flows.

Bimodal Distribution: a description for a data set that is distributed in two distinct
maxima or modes.

dB: abbreviation for "decibel," which is the basic unit of sound measurement. It is
measured relative to a base level that is assumed to be at the threshold of hearing.
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dBA: abbreviation for the overall "A-weighted" sound pressure level as measured on a
sound level meter. This is the descriptor normally used in community noise impact
evaluation to represent a combination of sound frequencies in a manner similar to that of
the human ear. '

Emergent Vegetation: erect, rooted, herbaceous aquatic vegetation that generally grows
in saturated conditions.

Esker Deposit: sinuous ridges of sand and gravel deposited by water flowing through
channels in glacial ice.

Expected Maximum Air Shock Level: the most likely maximum air shock level that
could be expected at the Laurentian Mine receptor sites based on air shock data from
Minorca Mine operations and extrapolated using U.S. Bureau of Mines data.

Expected Maximum Vibration Level: the most likely maximum vibration level that
could be expected at the Laurentian Mine receptor sites based on vibration data from
Minorca Mine operations and extrapolated using U.S. Bureau of Mines data.

Fugitive Dust Emissions: dust from unconfined areas that cannot reasonably be
contained could be directed through a stack, vent, or other functionally equivalent
opening.

Glacial Drift: sediment deposited predominantly by glaciers.
Glaciofluvial: pertaining to deposits made by streams flowing from glaciers.

Grain-size Distribution: the statistical percentage of the size of mineral particles making
up a rock or sediment.

Page A-2



Groundwater Recharge: the process by which aquifers receive water from precipitation,
surface waters, or other aquifers.

Head-specified Line Sink: an analytic element in the Single Layer Analytic Element
Model (SLAEM) that fixes the elevation of the groundwater level at a specified value and
either takes out quantities of groundwater or puts quantities of groundwater back into the
aquifer model to maintain the specified groundwater elevation.

Hydraulic Conductivity: the permeability of rock or sediment -- the ability of rock or
sediment to transmit water.

Hydrogeology: the science of groundwater occurrence and flow; the geologic
characteristics of a region, rock unit, or sediment unit that affect the movement and
occurrence of groundwater.

Igneous: pertaining to rocks deposited by either volcanic activity or by the cooling of
‘molten rock below the rock’s surface.

Kettle Hole: depression in glacially deposited sediment caused by the melting of glacial
ice blocks. Often kettle holes are the size of small lakes, ponds, or swamps.

Laboratory Bioassay: a method for quantitatively determining the concentration of a
substance by its effect on the growth of a suitable animal, plant, or microorganism under
controlled conditions.

"Leaky Well" Analytic Element: a feature of the Single Layer Analytic Element Model
(SLAEM) that simulates low flow rates through low permeability areas such as rock
ridges.

Limnology: the science of the life and conditions for life in lakes, ponds, and streams.
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Lithology: pertaining to the physical characteristics of a geologic unit.

Magnetite: a black iron-oxide mineral with the formula FE;O,. Magnetite is mildly
magnetic.

Mass Balance Analysis: analysis that relies on the principle that mass cannot be created
or destroyed in the course of chemical and/or biological reactions.

Meta-sedimentary: pertaining to clay, silt, sand, or gravel that has been changed in
physical and chemical characteristics by high pressure and/or high temperature. Generally
meta-sedimentary rocks are of Precambrian age (greater than 600 million years old).

Moraine: sediments deposited chiefly by direct glacial action and having topographic
characteristics independent of the control of the surrounding topography.

Morphologic: pertaining to the slope of a geologic unit or deposit.

Nutrient Export Rate Coefficient: the rate at which nutrients are lost from a watershed
to a lake or stream.

Overburden: In mining terminology, pertaining to sediment or rock on top of an
economic ore body.

Percolation: as used in this Draft EIS, the downward movement of water from the
shallow soil root zone to the groundwater table.

Permeability: The measure of the ability of rock or sediment to transmit water.

Phytoplanktonic: pertaining to aquatic plant life that is floating or weakly motile
(having the power to move spontaneously).
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Piezometer: a well used to measure groundwater levels.

Pleistocene: the geologic time period during which glaciers occupied North America (2
million to 10 thousand years ago).

Precambrian: the geologic time period before 600 million years ago.

Regression Equation: given two dependent random variables, regression equations
predict the expected value of one relative to a known value of the other.

Specific Conductance: a measure of the resistance of a solution to electrical flow.

Staff Gage: a post with elevations marked on it and driven into a lake bed for the
purpose of measuring water levels.

Stoichiometric: relating to the quantitative chemical properties and composition of a
material.

Strike of a Geological Formation: the direction taken by a sloping geologic unit as it
intersects the horizontal plane.

Tailings: the waste rock remaining after taconite ore is ground up and magnetically
separated; most of it is the size of sand.

Transmissivity: the hydraulic conductivity (permeability) of a rock unit multiplied by
the thickness of the rock unit that is saturated with groundwater. Transmissivity is a
measure of a rock unit’s ability to move water over its entire thickness.
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Transpiration: the process in which plants draw water from the soil and evaporate it
from their leaves.

Water Budget: an accounting system for water in which precipitation falling on an area
is balanced against what becomes of that precipitation -- surface runoff, movement to and
through the groundwater, evaporation, and transpiration.

Wind Roses: a graphic that shows the frequency that wind blows from a given direction.

2369064/APPA.RPT
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APPENDIX B: Economic Analysis of
Taconite Ore Conveyance
Alternatives

The scoping EAW identified three possiblé methods for transporting taconite
ore from the Laurentian Mine to the processing plant. The three transportation choices
were railroad, conveyor, and truck. The method presently proposed is truck.

Based on an analysis of the capital investment requirements, it was determined
that transport of ore from the Laurentian Mine to the Minorca processing plant was
economically feasible only by truck over a constructed haul road. The scoping decision
identified this as the only transportation alternative to be analyzed in the EIS.

The following table compares the capital investment costs for each alternative.

~In the case of either the rail or conveyor system, a road would still be required
to transport electric shovels, loaders, and other mining equipment between the Minorca
facility and the Laurentian Mine. Also, a right-of-way would be required for the
electrical powerline. Truck equipment would be needed to transport taconite ore from
the active mine face to a rail loading facility or to a conveyor loading hopper.

TABLE B.1

CAPITAL INVESTMENT COSTS FOR TACONITE ORE CONVEYANCE
SYSTEMS

(Millions of Dollars)

Expenditure Conveyance System
Item Rail Conveyor Truck
Road $ .5 $ .5 $1.0
Service Building 20 2.0 4.0
Stripping 2.5 25 2.5
Drill & Blast 2 2 _ 2
Powerline 3 3 3
Mobile Equipment 6.0 6.0 8.0
Rail Equipment 14.0 0.0 0.0
Conveyor Equipment 0.0 20.0 0.0

- Total $25.5 $31.5 $16.0
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The costs presented in the table are capital investment expenditures only. Additional
expenditures are required for operational costs. Operating costs for rail are $3.00 higher
per ton of processed pellets than truck costs. The conveyor option has a lower cost per
ton of processed pellets than truck haulage.

2364069/APPB.RPT
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APPENDIX C: SPECLIST Database

The SPECLIST database is used to determine the possible presence of wildlife
species in Minnesota when wildlife checklists or only limited field-collected data are
available, Using SPECLIST, predictions can be made about the wildlife species
potentially present based on the habitat types in a given project area. The database can
also be used to predict the potential change in wildlife species richness resulting from
changes in land use, implementation of certain management practices, or implementation
of a specific project.

SPECLIST is comprised of three database files; BIRDCOVR for birds,
MAMLCOVR for mammals, and AMPHCOVR for amphibians and reptiles. The
database includes only species that are permanently or seasonally resident in the state.

Seasonal residents include species that either breed or winter within the state
on a regular basis and whose ranges encompass the entire state or portions thereof.

SPECLIST is based on information about the habitat requirements of each
species that were collected from a variety of field guides, literature references, and other
habitat/wildlife association systems.

The database uses a matrix first developed by Svoboda (1977) and is based on
a concept originated by Thomas (1979). This matrix technique is very similar to one
used by Niemi (1979), which was developed for the Ottawa National Forest in
Michigan. The habitat types described by Niemi are very similar to those used in this
system. Both references were used in the development of SPECLIST.

Another technique developed and utilized by the Bureau of Land Management
(Short, 1983) categorizes wildlife habitats according to guilds. Guilds are groups of
wildlife species having similar patterns of habitat use. The development of wildlife
guilds is also based on the structural form of habitat. Wildlife species are categorized
according to their choices of habitat for feeding and breeding. Categorization of habitat
according to structure is particularly useful for analyzing the impacts of a proposed
project on wildlife habitat and permits better project planning and development.

The database system includes 36 structurally-defined habitat/land use cover
type designations. These habitat/land use types are listed in Table A and are organized
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into seven major categories. Each of these major categories falls into various
subgroups. The 350+ wildlife species that were identified as being seasonally or
permanently resident within Minnesota were then evaluated for habitat use preferences.
The wildlife species along with its choices of habitat types was entered into the
database system.

Other information within the database includes the regional distribution of the
species, regional distribution being organized according to Minnesota Department of
Natural Resources Administrative Regions. This regional selection was chosen because
the MDNR periodically publishes lists of wildlife species occurring within each region,
and includes information about the occurrence, presence, and status of most species.
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TABLE C.1

HABITAT/LAND USE
Habitat Type Habitat Code
GRASSLAND GR.---
Upland Prairie ' GR.UPR
Old Field GR.FLD
BRUSHLAND BR.---
Open Brush BR.BRU
Young Deciduous Upland BR.YDU
Young Coniferous Upland BR.YCU
Young Decid-Conifer Upland BR.YMU
Brush Understory BR.UND
Wetland Shrub BR.ALW
Broad-leaved Evergreen Shrub Lowland BR.EGS
WOODLAND WD.---
Big Woods WD.BWD
Mature Deciduous Riparian WD.BOT
Mature Deciduous Upland WD.PHH
Savannah WD.OPW
Old Growth Deciduous Upland WD.NOH
0Old Growth Decid-Conifer Upland WD.MOG
Old Growth Coniferous Upland WD.COG
Open Coniferous Upland WD.COP
Mature Decid-Conifer Upland WD.MMU
Mature Coniferous Upland WD.CMU
Closed Canopy Lowland Conifer WD.CBS
Semi-open Lowland Conifer WD.MSK
Broad-leaved Deciduous Lowland WD.HWS
WETLANDS WE.---
Non-persistent Emergent WE.PLM
Persistent Emergent WE.MSH
Sedge Meadow WE.SMD
Woodland Pond A WE.WPD




TABLE C.1
HABITAT/LAND USE (Cont.)

OPEN WATER
Lakes
Streams/Rivers

SPECIAL HABITATS
Banks/Rock Outcrops
Sand Beaches/Dunes
Urban

SEASONALLY ALTERED
Wooded Pasture
Open Pasture
Orchards/Plantations
Agricultural Field
Agricultural Meadow
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Oow.---
OW.LAK
OW.STR

SP.---

SP.BRO
SP.SBD
SP.URB

SA.---
SA.WDP
SA.OPT
SA.ORP
SA.AGF
SA.AGM
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%\\ Hibbing Technical Institute

2900 East Beitline » Hibbing, MN 55746 ¢ 218-262-6253

Inland Steel Noise Survey/Minorca Mine/May, June 1989

Summary

A noise survey of the Minarca Mine was conducted in May 1989 due to the forthcoming land
acquisition in the Gilbert area, To avert potential concern by area residents over increased noise
levels, background noise data was collected on the following activities :

‘Haul Truck Traffic Noise without a Berm
‘Haul Truck Traffic Noise with a Berm
:Shovel Noise

:Truck Shop Noise

Sound level verses distance measurements were collected in an effort to determine the impact of
noise in the City of Gilbert, based on existing operations at the Minorca Mine. Gilbert lies
approximately 2000 fest from the outermost boundary of the proposed mine site.

Results of the survey indicate the following:

1. Traffic noise at 2000 feet from the main haul road in the existing Mine was equivalent
to the background traffic noise level at the dweiling nearest to the propesed land
acquisition,

2. Traffic noise in the existing Mine was meesured behind a berm that was located
approximately 1000 feet from a haul road. The level that was messured was below both
the background traffic noise level at the nearest dwelling to the proposed mine site and the
traffic noise at 2000 feet from the main haul rosd.

3. Shovel notse at 2000 feet from the shovel was approximately equivalent to the mine
background noise.

4. Truck shop noise was strictly a short term sporadic noise and would not be a source of
noise pollution at 2000 feet from the shop.

S. Each of the above sound levels is less than the L 1 0 and LSO for both day and
nighttime noiss area classifications, NAC- 1 according to Chapter 7010.040 of the MPCA
Noise Pollution Control Rules. ( Ses Appendix | for definitions:)

These results confirm that mining activity in the proposed Gilbert mine site which is similer to
that which occurs in the Minorca Mine will not negatively impact the residents of the Gilbert
area with respect to noise.

Minnesota (T Technical Institute System

An Equal Opportunity Educator and Employer

Page D-1




‘nland Steel July S, 1989 cont'd page 2

Referenced Standards

CFR 30 56.5-50 (MSHA)

CFR 29 1910.95 (0OSHA)

Chapter 7010.0400 (MPCA Noise Poilution Control Rules)

Equipment

Bruel and Kjaer Precision Sound Level Meter with Octave Band Analyzer and Calibrator.
Model No.'s 2209,4230, 4220, 1613.

DuPont Noise Dosimeters with calibrator and audio Read-out Unit.

Model No.'s D-376,C-114, R-228S,

Introduction

Inland Steel operates the Minorca Mine on North Hwy S3 in Yirginia Minnesota. Due to the finite
life of the existing Mine, or the year 1992 as the projected Mine closure, Iniand Steel has taken
steps to purchase additional land with which to continue mining operations in Minnesota. The
proposed land is approximately 2000 feet from the City of Gilbert Minnesota just esst of the
intersection of Hwy 135S and abandoned Hwy | 3S. A main haul road will be constructed which
will connect the new Gilbert mine site to the existing processing plants in Yirginia. This road
will be bermed with an earthen berm to reduce both the visual and auditory impact of mine
traffic.

The proposed mine site will operate on 8 basis that is parallel to the existing Mine in Yirginia,
i.8. similar sound levels will be generated by the same types of operations. Currently 11 haul
trucks operate in the existing Minorcs Mine and each truck makes appraximately 2.5 round
trips to the crusher each hour. Due to the additional travel distance from the proposed mine site
to the crusher, it is estimated that each truck will make one round trip each hour and in total
64 round trips will be made each shift. Trucks will be hauling ore five days per week, 24 hours
per day. However, depending on the demands of the industry, operations may require up to seven
days per week hauling activity. Traffic noise from this hauling activity was estimated in the
present survey based on existing operations in the Minoca Mine. '

With respect to shoveling activity, three shovels operate each shift, five days per week, 24
hours per day. Two trucks are loaded by one shovel and approximately nine buckets of ore fill
one haul truck. Mining at the proposed mine site will operate on the same basis, initially, and
may increase up to seven days a week as the industry demands. Shovel noise was evaluated in the
present noise survey based on current shavel operations.

A truck servicing-shop will be located at the intersection of abandoned Hwy 135 and the new
main heul road: Sound levels ganerated from the truck shop were messured and extrapolated to
estimate the impact of noise on the City of Gilbert.

Procedure

A noise survey in the existing Minorca Mine was conducted on each of four days to determine the
sound levels that may be anticipated in various operations at the new mine site. Traffic, shovel
and truck shop noise were esch evaluated.
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Inland Steel July 5, 1989 cont'd page 3

Traffic Noise
Traffic sound verses distancs measurements were obtained in the Minorca Mine to determine the

potential sound levels experienced by Gilbert residents. Survey marks were established at SO0
foot increments up to 2000 feet from the main haul road on the first intersection road running
west, This road was chosen for the survey because no other activities were planned in the
vicinity of the road on the day of sampling and hence sound level verses distance measurements
could be made without extraneous interference. Sound levels were recorded at each of five
locations and dosimeters were placed at each of the 1000 and 2000 foot markers. Sound levels
were recorded behind a berm with approximate dimensions of 100’ x 20' and approximately
1000 feet from road traffic. Background traffic noise was measured at the nearest dwelling
which was approximately 1000 feet from the outermaost edge of the propesed mine site.

Shovel Notse

Survey marks were likewise established in SO0 foot increments up to 2000 feet from Shovel
=5 This particular shovel was chosen due to a relatively straight and flat approach to the
shovel. Shovel sound levels verses distance were dermined. Dosimeters were also placed at
1000 and 2000 foot marks.

Truck Shop Noiss

Noise generated from truck start up and idling were measured both with the shop door's open and
closed. Noise levels were extrapoiated to 2000 feet to estimate the levels which could be
experienced by Gilbert residents.

Results
Tables 1-Y

Haul truck noise levels both with and without 8 berm were equivalent to existing road traffic
noise levels at a residence which is nearest to the propesad mine site. These noise levels were
measured at 35, 38, and 38 dBA, respectively. Shovel noise both while loading and idling were
measured at 52, and SO dBA, respectively. The sound level at 2000 feet from the truck shop
was calculated to be 47 dBA during truck start up, with the shop doors open.

No readings were obtained on any of the dosimeters which were placed in various locations
within the mine. The lack of & dosimeter reading infers that the noise dose is less than 85 dBA as
can be anticipated based on' the sound level reedings.

Discussion

Acceptable sound levels for the noise receiver are a function of the intended activity in that land
area. Acceptable sound levels are established by the Minnesota Pollution Control Agency or
MPCA. In the present survey the noise receiver is a residential aree and therefors, acceptable
noise levels are the mast restrictive of all land area classifications. The noise aree
classification of residencial Gllbert is NAC-1 and the dey and nighttime allowable standerds {one
hour time weighted averages (TWA)} for intermittent noise are 65 and SS dBA, respectively.

Peak traffic noise was measured below the allowable day and nighttime intermittent noise
standards for all distances greater than 1000 feet from the haul trucks. This level was
measured for traffic with or without 8 berm. The time weighted average traffic noise level was
less than bath day and nighttime standards at all distances grester than SO0 feet. Based on these
traffic noise results, Gilbert area residents would recsive a noise exposure that is well below
the level which is allowed by the Minnesota Pollution Control agency for residences.
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Sanl vl un T Tatatant e cage -
Lirewlie, pRAr Novel nclse was measurad at 1ess than the ailowable standards at 3 diztance ot
2320 reet. Calculation of a time weignted average SnNows that the noise level was below the
31lswab)s standards at all distances greater than 1000 feet from the shovel. The results from

shovel noise confirm that Gilbert area residents would receive a noise exposure level that is
'aeg than the allowable level as establizhed bv the MPCA for residences.

=inally, extrapolated truck shop nnise as received by the residents of Gilbert, was below the
r1PCa <tandard No1se levels with both the shop doors apen and closed were considerably less
than the aliowabie ievel as extrapolated to both the nearest dwelling and the City of Gilbert. As
vt ooth *raffic and shave! noise. truck shop notse does not constitute a noise pollution source

“gnclusions

= ack@round notse data 1< necessary to determine the potential impact of a new mining operation
an residentiai noise receivers. Based on the results of the survey, each of the aforementioned
¥tivities including traffic noise, shovel noise and truck shop noise, is significantly lower than
the Minnesota Pollution Control Standards for residential recsivers. Therefore, the residents of
Silbert wiil not be negatively impacted from noise by the mining activites in the proposed
51lbert mine site, basedon existing mining conditions and activities.
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RESULTS

Table I: Truck Sound Levels at Yarious Distances from Intersection (i-s)

Distance from i-s Sound Level Predicted Sound Level Description
(dBA) (dBA)_

20 91 -- Upgrade

20' 88 -- Downgrade

500 65 61 Combined

1000 51 55 Combined

1500 47 S1 Combined

2000’ 38 49 Combined

Table 11: Shovel Sound Levels at Yarious Distances from Shovel

100 82 -- ' Loading truck
100 98 -- Bucket noise
500 70 68 Loading truck
500 80 84 Buckst noise
1000" 56 62 Loeding truck
1000’ 68 78 Buckst noise
1500 56 S8 Loading truck
1500 60 74 Bucket noise
2000" 52 56 Loading truck
2000 52 72 Bucket noise
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RESULTS CONT'D
Table I11: Truck Shop Sound Levels

Distance from Truck Sound Level Predicted Sound Level Description
(gBA) (gBA)

2 107 -- Start up/door open
2' 96 -- Idle/door open

2 80 -- Start up/door shut
2 79 -- Idle/door shut
2000 -- 47 Start up/door open
2000 -- 36 Idle/door open
2000’ -- 20 - Start up/door shut
2000’ -- 19 |dle/door shut

Table 1Y: Sound Levels at 2000° from Noise Source

NoiseSource ~  Soundlevel  PredictedSoundlevel  Description
(dBA) (dBA )

Haul Truck Noise 35% -- Behind Berm

Haul Truck Noise 38 -- Without Berm

Road Traffic** 38 -- Hwy 135/6Gilbert

Shovel idling Noise 50 -- Without Berm

Shovel Loading Noise 52 -- : Without Berm

Shovel Bucket Noise 52 -- Without Berm

Truck Shop Noise -- 47 Without Berm

Start up/Shop door open

*Sound level at 1000’ is 35 dBA so that the level at 2000° is less than or equal to 3S dBA.
**Road traffic or existing background noise at the nearest dwelling, which is 31000 from
proposed mine site.
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Appendix I

5313 NOIST POLLUTION CONTROL RULES" 7010.0100
| : CHAPTER 7010 |
MINNESOTA POLLUTION CONTROL AGENCY
AIR QUALITY DIVISION
NOISE POLLUTION CONTROL RULES

20100100 DEFINITIONS. ' MOTOR YEMICLE NOWE LiMITS

tpgretio iyl NI PRONIBTIONS.

70100300 VARI L1200 COrE.

::m mfm Wm :::: mmwm

ACTIVITY AT RECTIVER, 48,1508 wu%mwmm
2100600 MEASUREMENT PROCEDURL MOTOACYCLES.
010070 EXCEFTIONS. TON.L680° NOSR LIMITS FOR OTHER YENICLES.

7010.0100 DEFINITIONS. .
For the purpose of all noise pollution coatrol rules:

A. “ANSI” means the American National Standards Institute or its
-successor bodies.

B. “Agency” means the Minnesota Pollution Control Agency, its
agent, or representative. .

C. “dBA™ is a unit of sound level. “dBA”™ is the weighted sound
pressure level by the use of the A metering chacacteristic and weighting as
specified in ANSI Specification for Sound Level Meters, S1.4 - 1971, which is
hereby incorporated by refereace. For the purpose of these parts, dBA is used
as a measure of human response to sound.

D. “Daytime hours” are those from 7:00 am. to 10:00 p.m.
(0700-2200).

E. “Decibel” is a unit of sound pressure level, abbreviated dB.

, F. “Director” means the executive director of the Minnesota Pollution
Control Agency.

G. “Impulsive noise” means ecither a single sound pressure with
cither a rise ﬁ::u less than 200 milliseconds or total duration 1m”¢§km(zoo
milliseconds) or multiple sound pressure peaks (with either rise times less than
200 milliseconds or total duration less than 200 milliseconds) spaced at least by
200 millisecond pauses.

H. “L.” is the sound level, expressed in dBA, which is exceeded ten
percent of the time for a one hour survey, as measured by test' procedures
approved by the director. : , o

[. “Ly" is the sound level, expressed in dBA, which is exceeded 50
perceat of the time for a one hour survey, as measured by test .procedures
approved by the director, ’ '

J. “Nighttime bours® are those from 10:00 p.m to 7:00 am.

K. “Noise” means any sound not occurring in the aatural
environmeat, including, but not limited to, sounds emanating from aircraft and
highways, and industrial, commercial, and residential Sources.” .

L. “Noaimpulsive noise™ means all noise not included in'the definiticn:
of impulsive noise, S o ’

M. “Person™ means any human being, aay..municipality, oc other
governmeatal or political subdivision, or any other public. agency, aay. public or
private corporation, any partnership, firm, association, or other brganization, any
receiver trustee, assignee, ageat, or other legal represcatative of any of the
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7010.0100 NOISE POLLUTION CONTROL RULES 3314

foregoing, or any od\ég legal catity, but does not include the Minnesota lfbiluﬂon
Control Agency. - S

. N.?“SLUCM" means the Standard Land Use Coding- Manual (1969,
United States Government Printing Office) which designates land activities by
means of numerical codes. ' ' o

O. “Sound” is an oscillation in pressure, stress, particle displacemeat,
particle velocity, etc., in .an eclastic or partially c¢lastic medium, or' the
superposition of such propagated alterations.

P. “Sound pressure level™ is 20 times the logarithm to the base tea of
the ratio of the pressure of a sound, p, to the reference pressure, p.. For the
purposes of these parts, the reference pressure shall be 20 micronewtons per
square meter (20 uN%. In equation form, sound pressure level in units of
decibels is expressed as:

SPL (dB) = 20 logiop/p.

Statutory Autbority: MS s 116.07 subds 2,4

7010.0200 SEVERABILITY, _

If any provision of mg‘mlc or the application thereof to any person or
circumstances is held to invalid, such invalidity shall not affect other
provision or application, and to - this end. the provisions of all rules and the

- various applications thereof are declared to be severable.

Statutory Authority: MS s 116.07 subds 2,4

7010.0300 YARIANCE. .

Whereupon written application of the responsible person or persons, the
agency finds that by reason of exceptional circumsiances strict conformity with
any provisions of any noise rule would cause undue hardship, would be
unreasonable, impractical, or not feasible under the circumstances, the agency
may permit a variance upon such conditions and within such time limitations as
it may prescribe for the prevention, control, or abatement ol noise pollution in
harmony with the intent of the state and any applicabie federal laws.

Statutory Authority: MS s 116.07 subds 2,4

7010.0400 NOISE STANDARDS.

These standards describe the limiting levels of sound established on the basis
of preseat knowledge for the preservation of public health and welfare. Thess
standards are consistent with speech, sleep, annoyance, and hearing coaservation
requirements for receivers within areas grouped according to activities by-
the noise area classification (NAC) system herein described. Howeves, these
standards do not, by themselves, identify the limiting levels of impulsive noise
needed [or the preservation of public health and welfare.

Day (0700-2200) Night (2200-0700)
NAC L Le L Lie
I 60 6s 50 1]
2 65 70 &S O
3 7$ 8o 75 %0

"~ Statutory Authority: MS s 166.07 subds 2,4

7010.0500 NOISE AREA CLASSIFICATION SYSTEM ACCORDING TO
LAND ACTIVITY AT RECEIVER.

Subpart 1. Ia gemeral, Acceptable sound levels for the roceiver are
function -of the intended activity-in that land area. The: (ollowing noise ares
classifications are grouped and defined by the Swm‘numdx*eodu and
descriptions.

[ ]



§315
Subp.

NOISE POLLUTION CONTROL RULES 7010.0500

2 NAC.l. Noise area classification-] (NAC-1) includes

following land activities:

NAC-|

t
12
13
14
F]
19
397
65l
674
68
691
71
721
7491
75
79

Subp. 3. NAC-2. Noise area classification-2 (NAC-2) includes the

Household units (includes farm houses)

Group quarters

Residential hotels

Mobile home parks or courts

Transient lodgings

Other residential, NEC*

Motion picture production

Medical and other health services

Correctional institutions

Educational services

Religious activities

Cultural activities and nature exhibitions

Eatertainment assembly

Camping and picnicking areas (designated)

Resorts and group camps

Other cultural, entertainment, and recreational
activities, NEC

following land activities:

NAC-2

4113
4115
4122

4211
4212
4213

429
4312
4314

“it
4413
46
4721
492
st
52

53
54
55

56
57

58
59
6l
62
a3
64

Railroad terminals (passenger)
Railroad terminals. (passenger and freight)
Rapid rail transit and street railway passenger
terminals
Bus passenger terminals (intercity)
Bus passenger terminals (local)
Bus passenger terminals (intercity and local)
Other motor vehicle transportation, NEC
Airport and flying. field terminals (passenger)
Airport and flying [ield terminals (passenger
Mand fmghtzw (passengts)
arine terminals nger
Marine terminals (passenger and freight)
Automobile parking
Telegraph message centers .
Transportation services and amn;emenu
Wholesale trade
Retail trade - bmldmg matedials, hardware,
and farm equipment
Retail trade ~ genenal merc!undin .
Retail trade ~ food
Retail trade - mtomoﬁw. marine cnﬂ.
aircralt, and accessories '
Retail trade ~ apparel and :eeenonu

Retail trade - furumm. home furnishings, and ..

equipment
Retail trade - utlng and drinking
Other reml trade, NEC
Finance, insurance, and real estate services
Personal services
Business services

Repair services

the

Page D-9







APPENDIX E: Best Management
Practices (BMPs)
For Water Quality
Maintenance

This appendix provides a brief description of Best Management Practices
(BMPs) useful for maintaining water quality in areas where the natural landscape has
been modified. Many of the BMPs described have been developed in response to
construction activities in urban areas. These practices are useful and may be adopted
directly or adapted to the specific requirements of a mining project with minor
modifications. |

Two categories of BMPs are described. Temporary practices would be used
during the construction phase. Permanent practices would be put into effect for those
activities associated with actual operation of the mine.

Each BMP is briefly described, its purpose identified, and an estimate of its
overall effectiveness given. '

Mine Construction and Haul Road/Transmission Line Construction

Construction can harm water quality because the disturbed and exposed soil
surfaces can easily erode. The following practices should be considered and the most
appropriate one(s) implemented to control construction-related NPS pollution. Many of
these practices would also be appropriate for long-term water quality protection after
construction ends. '
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| B Temporary Sediment Basin

Description and Purpose -- A temporary sediment basin is an impoundment
that temporarily stores sediment-laden runoff and releases it at a reduced rate. During
the time that the runoff is detained, sediment settles out and is trapped in the basin.
This prevents the sediment from being transported off-site.

Effectiveness -- Sediment basins are relatively effective for trapping medium-
and coarse-grained sediment particles. However, fine silts and clays that are suspended
in runoff are very difficult to trap. Overall trapping efficiencies of approximately 70
percent can be achieved with typical sediment basin designs. If higher trapping
efficiencies are desired, larger pool volumes and slower discharge rates can be used.
However, the value of increased sediment basin size diminishes rapidly once a certain
size is reached. For this reason, special methods such as chemical flocculation may be
needed to achieve a very high level of control.

2, Temporary Sediment Trap

Description and Purpose -- A temporary sediment trap is a small temporary
ponding area formed by constructing an earthen embankment with an outlet across a

swale. Temporary sediment traps are intended to detain sediment-laden runoff from
small disturbed areas long enough to allow the majority of the sediment to settle out.

Effectiveness -- Temporary sediment traps provide good control of coarse
sediment and are moderately effective for trapping medium-sized sediment particles.
However, they have a relatively low trapping efficiency for fine silt and clay particles
suspended in runoff. If a higher trapping efficiency is desired, a temporary sediment
basin with a larger storage volume and longer detention time should be used.

3. Silt Fence

Description and Purpose -- A silt fence is a temporary sediment barrier
consisting of a filter fabric which is attached to supporting posts trenched into the
ground. Sediment-laden runoff ponds uphill from the silt fence and runoff is filtered as
the water passes through the fabric.

Page E-2



Silt fences are intended to intercept and detain small amounts of sediment
from disturbed areas in order to prevent sediment from leaving the site. Silt fences can
also prevent sheet erosion by decreasing the velocity of runoff.

Effectiveness -- The effectiveness of silt fences for trapping sediment is mainly
a function of the apparent opening size (AOS) of the fabric. The AOS relates opening
sizes to those of standard sieves.

As the AOS value (and sieve number) gets larger, the opening size decreases.
The AOS of a filter fabric should be large enough (with openings small enough) to
effectively trap sediment. However, The AOS should also be small enough to maintain
an acceptable flow rate. For most soils, a fabric with an AOS of 70 will trap more than
90 percent of the sediment in runoff.

4. Straw Bale Sediment Trap

Description and Purpose -- A straw bale sediment trap is a row of entrenched
and anchored straw bales which are installed so that they detain and filter sediment-
laden runoff.

This type of sediment trap is intended to remove coarse sediment from small
amounts of runoff before it leaves the site. It provides short-term sediment control for
sheet flow from disturbed areas less than 2 acres in size.

The use of straw bales for a sediment trap is not generally recommended in
areas of concentrated flow.

Effectiveness -- Straw bales are moderately effective for trapping medium- and
coarse-grained sediment particles. They are generally not effective for trapping fine silt
or clay particles in runoff,. However, if straw bales are improperly installed, they can
actually increase the amount of erosion by concentrating runoff and causing gully
erosion.

NOTE: Straw bale sediment traps are effective sediment control practices only

when they are used in appropriate locations and installed properly. In many cases, one
or both of these conditions are not met and the practice fails.
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This practice is only recommended when proper planning is used and adequate
construction supervision is available to ensure that the structure is installed correctly.

5. Storm Drain Inlet Protection

Description and Purpose -- Storm drain inlet protection is a sediment barrier
placed around a storm drain drop inlet. This structure is used to trap sediment before it
enters an operational storm sewer. This will prevent sediment from being transported to
lakes or streams and can also prevent clogging problems in conveyance pipes caused by
heavy sediment loads.

Effectiveness -- Storm drain inlet protection provides relatively good removal
of coarse- and medium-sized sediment from runoff. However, most fine silt and clay
particles will pass through gravel filters on these structures. The Type A sediment
barrier will perform better for removing fine silt and clay from runoff.

6. Flotation Silt Curtain

Description and Purpose -- A flotation silt curtain is a silt barrier for use
within a lake or pond. The flotation silt curtain consists of a filter fabric curtain
weighted at the bottom and attached to a flotation device at the top. This structure is
used to isolate an active construction area within a lake or pond to prevent silt-laden
water from migrating out of the construction zone.

Effectiveness -- Flotation silt curtains are effective for limiting the migration
of suspended sediment within a lake or pond. This practice will not reduce the amount
of disturbance from work performed in water, but it will minimize the area that is
affected.

7. Temporary Rock Construction Entrance

Description and Purpose -- A temporary rock construction entrance is a stone
pad where vehicles leave a construction site. The purpose of the stone pad is to provide
an area where mud can be removed from vehicle tires before the vehicle leaves the site.
The stone pad consists of clean rock designed in such a way that vehicle tires will
slightly sink in. This helps remove mud from the tires as the vehicle passes over the
pad. If a wash rack is used, it provides an area where vehicle tires can be washed with
water when needed.
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Effectiveness -- The effectiveness of temporary rock construction entrances for
trapping sediment depends largely upon its length, depth of rock, maintenance, and type
of structure used. A newly installed rock construction entrance meeting the
recommendations included here will be relatively effective for removing mud from
construction vehicle tires before they leave the site. However, once the rock voids
become clogged with mud, the practice will not serve its intended purpose until the rock
is replaced. Washing vehicle tires with pressurized water over a wash rack is very
effective for removing mud from tires.

8. Diversion

Description and Purpose -- A diversion is constructed across a slope with a
supporting ridge on the lower side. Diversions are used to intercept runoff and divert it
to stabilized outlets at non-erosive velocities. This reduces the length of a slope for
erosion control or protects downslope areas from runoff,

Effectiveness -- Diversions can be very effective for erosion control on steep
or long slopes. Diverting runoff will reduce slope lengths or eliminate concentrated
flow that would make establishment and maintenance of vegetation difficult. This can
prevent long-term erosion problems.

The erosion-control benefit from a diversion will depend upon the length of
slope and type of soils in the area being protected.

9. Temporary Diversion

Description and Purpose -- A temporary diversion is a temporary ridge of
compacted soil, a channel, or a combination of these located across a slope above a

disturbed area.

Temporary diversions prevent erosion by diverting runoff away from
unprotected slopes to a stable outlet. Temporary diversions can also be used to direct
sediment-laden runoff to a sediment-trapping structure.

Effectiveness -- Although temporary diversions will not control the detachment

of soil particles from raindrop impact, they will reduce the amount of runoff flowing
over a disturbed area. This will limit the potential transport of these particles by runoff.
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Temporary diversions can also be effective for controlling rill and gully erosion by
preventing concentrated runoff from flowing over erosion-prone areas.

10. Temporary Right-Of-Way Diversion

Description and Purpose -- A temporary right-of-way diversion is a ridge of
compacted soil, loose rock, or gravel placed across a disturbed right-of-way or a similar
long sloping area that is disturbed. This ridge is used to divert water onto stabilized
areas and to shorten the length that runoff will flow down a long sloping area. This
reduces the runoff’s erosion potential.

Effectiveness -- The effectiveness of temporary right-of-way diversions for
controlling erosion depends upon the land slope and soil erodibility. In most cases, this
practice will provide good control of rill and gully erosion in the disturbed right-of-way
area.

11. Stormwater Conveyance Channel

Description and Purpose -- A stormwater conveyance channel is a permanent
waterway, shaped and lined with appropriate vegetation or structural material that can
carry stormwater runoff, This practice provides a means of transporting concentrated
surface runoff without causing damage from erosion or flooding.

This practice generally applies to channels, including road ditches, that are
constructed as part of a development to transport surface runoff. This practice does not
apply to major, continuously flowing natural streams.

Effectiveness -- Properly designed stormwater conveyance channels are
effective for preventing erosion caused by concentrated flows. They can significantly
reduce or eliminate sediment loads originating in the channel area. Also, if vegetation
is used for a lining, stormwater conveyance channels can help reproduce pre-
development hydrologic conditions by promoting infiltration and slowing runoff
velocities. For information about other possible water quality benefits from vegetated
channels, see Vegetated Swales (No. 7, Mine Operations).
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12. Subsurface Drain

Description and Purpose -- A subsurface drain is perforated pipe, tubing, or tile
installed below the ground surface to intercept and transport water.

Subsurface drains can be used to remove excess water from wet soils where
vegetation must be established to provide ground cover. This practice can also be used
to prevent seepage from slopes, which may cause unstable conditions and sloughing. In
some cases, subsurface drains can serve as an outlet for detention areas or structures
with small drainage areas.

Effectiveness -- Subsurface drains alone do not control erosion problems;
however, they may be needed with other practices. For example, a vegetated channel in
wet soil conditions may not have a satisfactory stand of grass without subsurface
drainage. Because this practice is actually a component of other measures, the
effectiveness of subsurface drains for sediment control is difficult to quantify.

13. Temporary Slope Drain

Description and Purpose -- A temporary slope drain is a flexible conduit
extending from the top to the bottom of a disturbed slope and serving as a temporary
outlet for a diversion. Temporary slope drains convey runoff from the top to the
bottom of the disturbed slope without causing erosion on or at the bottom of the slope.
These are temporary structures which typically are used for up to two years.

Effectiveness -- Temporary slope drains can eliminate gully erosion problems
on a disturbed slope that would have resulted from concentrated flows discharged at a
diversion outlet.

14, Grade Stabilization Structure

Description and Purpose -- A grade stabilization structure is a permanent
structure or series of structures designed to drop water to a lower elevation without
erosion. Grade stabilization structures are commonly used when discharges from a
stormwater conveyance channel or diversion must be dropped to a lower elevation
receiving channel. These structures can also be used within channels to flatten the
channel grade, thereby reducing velocities.
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Effectiveness -- Grade stabilization structures can prevent gully erosion caused
by overfalls or unstable grade in channels. This will prevent sediment loadings to
downstream areas that would have resulted if this erosion were not controlled.

15. OQOutlet Protection

Description and Purpose -- Outlet protection is the use of measures to prevent
erosion at the outlet of pipes or paved channels. These structures are intended to
protect soil from turbulence and high velocities, which can otherwise cause scour
erosion.

Effectiveness -- Outlet protection can prevent scour erosion in channels which
will reduce the effects of turbidity and sedimentation downstream.

16. Temporary Stream Crossing

Description and Purpose -- A temporary stream crossing is a temporary road
crossing constructed over a flowing stream for use by construction traffic. This will
provide a way for construction traffic to cross a flowing stream without disturbing the
channel or entering the water. '

Effectiveness -- Temporary stream crossings prevent turbidity and streambed
disturbance caused by construction traffic crossing a stream. However, improperly
designed or installed structures can actually increase sediment loads if the crossing
washes out or causes scour erosion in the channel.

17, Riprap
Description and Purpose -- Riprap is a permanent, erosion-resistant protective
layer made of loose stones. It is intended to protect soil from erosion in areas of

concentrated runoff. Riprap may also be used to stabilize slopes that are unstable
because of seepage problems.

Effectiveness -- When properly designed and installed, riprap can prevent
virtually all erosion from the protected area.
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18. Structural Streambank Protection

Description and Purpose -- Structural streambank protection is the stabilization
of streambanks with permanent structural measures. Structural materials that can be
used include riprap, modular concrete blocks, or gabions.

These measures are commonly used in streams where banks have become
unstable due to changed hydrologic conditions or disturbance from construction.

Effectiveness -- When properly installed, structural streambank protection can
prevent virtually all erosion from the area treated. This can be important because all
sediment created by streambank erosion is delivered to the stream.

19. Temporary Seeding

Description and Purpose -- Temporary seeding is the establishment of
temporary vegetative cover on disturbed areas by seeding with suitable fast-growing
annual vegetation. This is intended to provide a temporary vegetative cover relatively
quickly that will protect the soil from erosion until permanent stabilization.

This practice is normally used to stabilize construction areas that will be
inactive for more than 45 days but less than one year. Applicable areas include topsoil
stockpiles, rough graded areas, sediment basin dikes, and temporary earthen structures.

Effectiveness -- Temporary seeding is effective for erosion control only when
vegetation is established. After it is established, a good stand of vegetation will protect
soil from erosion by raindrop impact and will also slow runoff to prevent rill erosion.
The vegetation can also act as a filter trapping coarse sediment particles carried by
runoff. After establishment, temporary seeding can reduce sheet erosion by
approximately 90 percent (SCS, 1976).

20. Permanent Seeding

Description and Purpose -- Permanent seeding is the establishment of perennial
herbaceous vegetation on a disturbed area. It is intended to stabilize disturbed areas in
a manner compatible with the intended use. This practice is used when vegetation is
desired to permanently stabilize the soil and in construction areas where vegetative
cover is needed for more than one year.
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Effectiveness -- Permanent seeding is very effective for controlling soil erosion
once it is established. Until it is established, mulching should be used to provide
protection. Permanent seeding protects soil from erosion by raindrop impact and - -
overland flow. Vegetation also maintains the infiltration capacity of soil, thereby
reducing the volume of runoff that will occur. Once established, permanent seedings
can reduce soil erosion rates by 99 percent (SCS, 1976).

21, Sodding

Description and Purpose -- Sodding is the stabilization of a disturbed area with
permanent vegetation by laying sod. Sodding provides immediate erosion protection to
soil, which is desirable in cases where the erosion potential would be high during
vegetative establishment from seed.

Effectiveness -- Sodding can provide effective protection from erosion
immediately after it is laid. The sod protects soil from erosion by raindrop impact and
overland flow. The sod also slows runoff and can trap coarse sediment particles carried
by it. Sodding can reduce erosion rates by as much as 99 percent (SCS, 1976).

22, Muiching

Description and Purpose -- Mulching is the application of plant residues or
other suitable materials to the soil surface. Mulch prevents erosion by protecting soil
from raindrop impact and by reducing the velocity of overland flow. Mulching will
also promote the germination and growth of seedlings by preserving moisture, providing
protection for temperature extremes, and controlling weeds. Mulching is normally used
for temporary erosion protection, to protect newly seeded areas, and to provide
favorable growth conditions around trees and shrubs.

Effectiveness -- Mulching is very effective for preventing soil erosion caused
by raindrop impact on soil. Mulching also helps maintain the infiltration capability of
soil, thereby reducing the volume of runoff flowing over the soil surface. Proper
application of mulch can reduce sheet erosion by approximately 94 percent (SCS, 1976).
Wood fiber or straw blankets can be effective for the control of gully erosion also.
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Mine Operation

After the early stages of the pit and the haul road/transmission line have been
constructed, some of the temporary construction-site BMPs would be removed. Others
would remain in place to mitigate long-term NPS pollution. However, additional
permanent runoff BMPs would be needed to minimize NPS pollution reaching area
lakes and the Pike River. These permanent BMPs may include, but are not limited to,
the following practices.

1. Detention Pond

Description and Purpose -- Detention ponds are impoundments that have a
permanent pool of water and also have the capacity to temporarily store stormwater
runoff until it is released from the structure. This capability to hold runoff and release
it at lower rates than incoming flows has made the detention pond a popular practice for
flood control and stormwater management. If the detention pond will be used for water
quality improvement as well as flood control, additional planning and design
considerations will need to be incorporated. These considerations, which involve the
size and shape of the permanent pool, are explained below.

Target Pollutants -- Detention ponds are used to interrupt the transport phase
of sediment and pollutants associated with it, such as trace metals, hydrocarbons,
nutrients, and pesticides. When designed according to the recommendations given next,
detention ponds can also provide some removal of dissolved nutrients. Detention ponds
also reduce the amount of bacteria and oxygen-demanding substances in runoff.

Effectiveness -- Detention ponds are one of the most effective BMPs available
for treatment of nutrient-rich runoff. During a storm, polluted runoff enters the
detention pond basin and displaces "clean" water until polluted runoff reaches the outlet
of the structure. When the polluted runoff does reach the outlet, it will have been
diluted by the water previously held in the basin. This reduces the pollutant
concentration of the outflow.

After the storm, fine suspended solids in the pond will have a relatively long
period of time to settle out until the next storm occurs. In addition to efficient settling,
this long detention time also allows some removal of dissolved nutrients through
biological uptake (Walker, 1987). These nutrients are mainly removed by algae and
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aquatic plants. After the algae die, the nutrients can settle to the bottom of the pond
and become part of the sediments.

This process results in good pollutant removal from small storm events.
Runoff from larger storms will receive treatment, but not to the same level of treatment
as runoff from smaller storms. Studies have shown that because of the frequency
distribution of storm events, good control for these small storms is very important to
long-term pollutant removal.

2. Extended Detention Basins

Description and Purpose -- Extended detention basins are stormwater detention
basins that are designed to temporarily hold stormwater for an extended period of time.
Extended detention basins rely upon this detention time to allow physical settling of
pollutants. They are different than detention ponds because they can be normally dry,
have a shallow marsh, or have a permanent pool. This type of detention pond is
effective for removing particulate pollutants from urban runoff as well as reducing peak
discharges. In many instances, dry ponds designed as flood control structures can be
modified to meet the criteria of an extended detention pond for a relatively low cost.

Target Pollutants -- Sediment and the pollutants associated with it, such as
trace metals and nutrients, are the pollutants most effectively controlled by extended
detention basins. If the outlet is designed as a flotable skimmer, floating debris and
organic matter can also be effectively trapped. If a permanent pool or shallow marsh
area is included in the design, some removal of fine sediment and soluble nutrients can
be achieved. In addition to these pollutants, extended detention basins are very
effective for controlling peak discharges, which can reduce downstream streambank

~erosion and sediment loads.

Effectiveness -- Extended detention basins can be fairly effective for removing
particulate pollutants from nutrient-rich runoff. The efficiency of an extended detention
basin depends largely upon the detention time that runoff is held in the basin.
Laboratory studies have shown that the majority of runoff sediments settle out within
the first six hours while the remaining fine sediments may take several days to settle
(OWML, 1983). This study was based upon a settling depth of 4 feet. Longer
detention times are desirable because ideal settling conditions usually do not develop in
the basin for several hours.

Page E-12



3. Infiltration Basin

Description and Purpose -- An infiltration basin is a water impoundment
constructed over permeable soils. The purpose of the basin is to temporarily store
surface runoff for a specific design frequency storm and allow it to infiltrate through the
bottom and sides of the basin. This infiltration removes many pollutants, provides
groundwater recharge, reduces the volume of runoff, and reduces peak discharges.

Target Pollutants -- Infiltration basins are very effective for removing fine
sediment and pollutants associated with it. This includes sediment, trace metals,
nutrients, bacteria, and oxygen-demanding substances. Coarse sediment is effectively
controlled, but should be removed from runoff before it enters an infiltration basin.
Coarse sediments can clog the basin and take up storage volume. Dissolved pollutants
are effectively controlled for storm events less than the design frequency, but these
materials may not be removed from the runoff as it infiltrates.

Effectiveness -- Infiltration basins can be designed to provide total control of
pollutants in surface runoff for the design runoff volume. For storms larger than the
design storm, effectiveness will be reduced, but will be similar to those reported for
detention ponds of similar size. Although infiltration basins are very effective for
controlling pollutants in surface water, certain soluble substances can be expected to
move to the groundwater. Chloride from road salt is an example of a soluble material
that will not be removed during the infiltration process.

4, Infiltration Trench

Description and Purpose -- An infiltration trench is a shallow excavated trench,
usually 2 to 10 feet deep and backfilled with a coarse stone aggregate, which allows
temporary storage of runoff in the void space between stones. Stored runoff then
infiltrates into the surrounding soil.

Target Pollutants -- Infiltration trenches effectively control the pollutants in the
surface runoff that enters them. They are not intended for control of coarse sediment or
heavy concentrations of fine sediment because these materials can clog infiltration
trenches. This practice should not be used to control soluble pollutants that can affect
groundwater quality.
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Effectiveness -- The effectiveness of infiltration trenches depends upon their
design. When runoff enters the trench, 100 percent of the pollutants are prevented from
entering surface water. Water that bypasses the trench will not be treated. When runoff
enters infiltration trenches, many pollutants will be trapped or treated as they pass
through the soil. However, certain soluble substances, such as chloride from road salt,
will not be treated during infiltration and will end up in groundwater. This practice can
be very effective for reducing the volume of runoff from a site of limited area.

s. Wetland Treatment

Description and Purpose -- Wetland treatment involves passing runoff through
a natural or constructed wetland to remove or treat pollutants. Wetlands provide
favorable conditions for removal of pollutants from runoff through sedimentation and
also provide an intense pool of biological activity to use nutrients during the growing
season. Although wetlands are effective for removing pollutants, certain drawbacks
limit their use as a BMP. The major problems with wetland treatment are the
environmental damage that may be done to natural wetlands, and the large land area
required for constructed wetlands.

Target Pollutants -- Wetland treatment is very effective for removing sediment
and pollutants associated with it (such as trace metals, nutrients, and hydrocarbons),
oxygen-demanding substances, and bacteria from runoff. Wetlands can also be effective
during the growing season for removal of dissolved nutrients as well as those adsorbed
to sediment.

Effectiveness -- The effectiveness of wetland treatment systems for the
removal of pollutants will depend upon the physical characteristics of the system, such
as the ratio of wetland size to watershed size, runoff residence time in the wetland, and
water budget. In general, as the wetland to watershed ratio increases, the average
runoff residence time increases, and the effectiveness of the wetland for pollutant
removal also increases. The effectiveness of wetlands for removing nutrients depends
heavily upon the season. During the summer when biological activity is maximized,
nutrient uptake will be the greatest (Nichols, 1983; Brown, 1985).
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6. Flotable Skimmers

Description and Purpose -- As the name implies, flotable skimmers are devices
used to retain floating debris and oil in detention areas. The floating debris and oil
eventually sinks to the bottom of the detention area and becomes part of the sediments
or is removed from the surface through regular maintenance.

Target Pollutants -- Flotable skimmers are effective for trapping floating
organic matter and oils. These materials contain nutrients, oxygen-demanding
substances, and hydrocarbons.

Effectiveness -- The effect of flotable skimmers on water quality will depend
upon the amount and type of floating material transported by runoff. Typically, a well-
designed flotable skimmer can trap virtually all floating debris that reaches it. In an
area with large loadings of floating leaves, trash, or oil, this can provide significant
water quality benefits.

7. Filter Strip
Description and Purpose -- Filter strips consist of grass or other close-growing

vegetation designed to receive overland flow. The vegetation slows the runoff and traps
particulate pollutants.

Target Pollutants -- Filter strips can be used to trap solids such as sediment,
trash, and organic matter from runoff. Filter strips can be effective for soluble pollutant
removal, but only to the extent that runoff infiltrates into the soil.

Effectiveness -- The effectiveness of filter strips for pollutant removal is a
function of the length and slope of the filter strip, soil permeability, the size of the
drainage area, and the type and density of vegetative cover. Also critical to the
performance of filter strips is the distribution of water flowing over it. If water is
allowed to concentrate because of poor grading or uneven runoff distribution, the filter
will be short-circuited and have only minimal benefit. When properly designed and
operated, filter strips can trap 30 to 50 percent of sediment (Nonpoint Source Control
Task Force, 1983). ‘
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8. Vegetated Swale

Description and Purpose -- Vegetated swales are broad shallow channels with a
dense stand of vegetation that are designed to promote infiltration and trap pollutants.
The combination of low velocities and vegetative cover provides an opportunity for
pollutants to settle out or be treated by infiltration. In addition to pollutant removal,
this practice can result in reduced volumes of runoff and peak discharges.

Target Pollutants -- Vegetated swales are most effective for removal of coarse
sediment and pollutants associated with it. Fine sediment and soluble pollutants are not
treated unless they are part of runoff that infiltrates through the swale.

Effectiveness -- Several studies have been conducted to determine the
effectiveness of vegetated swales for improving water quality. One study concluded
that they are somewhat effective for removing certain pollutants from stormwater runoff
(Oakland, 1983). Trace metals were the pollutants with the highest rates of removal by
the vegetated swale. The rates ranged from 42 percent removal for dissolved cadmium
to 65 percent removal for total lead. Other removal rates were 25 percent for COD, 33
percent for total residue, 51 percent for ammonia, and 32 percent for nitrate-nitrite
nitrogen. Decreases in BOD, turbidity, organic nitrogen, and total phosphorus were not
significant. Bacteria levels in the swale actually increased, but were attributed to animal
activity in the swale.

: The study mentioned above was for one location with a vegetated swale
designed specifically for water quality benefits. Another study looked at the
effectiveness of three swales that had steeper grades of 2 to 5 percent. That study
found that statistically there was no difference in water quality between runoff from the
swales and runoff from curb and gutter (NVPDC, 1983). This indicates that
lowgradient grass swales are best suited to providing water quality benefits. Check
dams can be used in higher gradient swales to impound water and slow velocities, but -
are impractical in steeper swales because of the close spacing required.
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