Noise
Noise measures how loud a sound is. It influences whether and how far away it can be heard by someone, how easy it is to pinpoint the source of the sound, and at high levels, whether temporary or even permanent deafness results. It is measured in decibels (dB). Each increase of roughly 3 dB represents twice as much sound energy (although it will not necessarily sound twice as loud), and each 10 dB increase represents ten times as much energy. 0 dB is the quietest sound that can be heard by healthy human ears. Here are some examples:
0: Quietest sound audible

10: Normal breathing

30: Background noise in a library
50: Background noise in the average home

60: Normal conversation

80: Hair dryer

90: Rush hour city traffic

100: Subway train

110: Rock concert
120: Onset of pain

130: 9mm pistol with sound suppressor

140: Hearing damage from any amount of exposure

150: .22 pistol

156: 12 gauge shotgun

160: 9mm pistol

165: .357 magnum revolver

180: 1 lb of TNT at 15 feet
190: Ear drums rupture

194: Sound wave becomes shock wave

200: Fatal to humans
Intensity drops off by 6 dB each time distance from the source is doubled. However, because of environmental factors that can dramatically increase this, we assume the dropoff increases to 10 dB past 16 meters, and to 15 dB past 8 kilometers. So distance looks like this:

Inside ear: +36

Up against ear: +24

Within 10 cm of ear: +12

Same square: -0

1 meter: -6

2 m: -12

4 m: -18

8 m: -24

16 m: -30

32 m: -40
64 m: -50
128 m: -60
256 m: -70
512 m: -80
1 km: -90
2 km: -100
4 km: -110
8 km: -120
16 km: -135
32 km: -150
64 km: -165
128 km: -180
256 km: -195
512 km: -210
1,024 km: -225

Background noise and muffling objects make it harder to hear and make out sounds:
Very quiet: -10

Quiet: -20

Normal: -30

Loud: -50

Very loud: -60 or more

Ear against door: -5

Each thin wall: -15

Each normal wall: -30

Each thick wall: -45

Each concrete or reinforced wall: -60

Alertness and hearing a sound
Any sound at 60 dB, minus distance and background noise, will be heard automatically. Beyond that, it requires an alertness roll, with bonuses or penalties based on intensity. There is no bonus or penalty at 30 adjusted dB. Bonus is +1 per 3 dB, penalty is -1 per 3dB. -15 adj dB or less constitutes an automatic failure. For a continuous sound, such as a ticking clock, a new check is made once every 1d6 rounds. For unique sounds, a new check is made every time the sound is made.
Of course, we don’t really process most of the sounds we hear. There’s a judgement call for certain sounds. A suppressed gunshot, for instance, is much louder than portrayed in movies, but it does not sound like a gun shot, and most people do not recognize it as one when they hear it. So before rolling to see if the characters in the group hear a silenced gunshot, GMs must first decide whether they would even react to it at all.
Alertness and pinpointing a sound’s location
This works much the same way. There is no bonus or penalty at 60 adj dB. Bonus is +1 per 6 dB, and penalty is -1 per 6 dB. Since locating a sound’s source is only a matter of time, unlike hearing it in the first place, each subsequent roll gains a +1 bonus for continuous or repeating sounds. Checks are made every 1d6 rounds for a continuous sound, and each time for a unique sound. Sucess depends on MoS, as always:
MoS 0: Character narrows it down to a 50 meter radius, granted an immediate spot check.

MoS 1: 40 meter radius, +1 bonus to spot check.

MoS 2: 30 meter radius, +2 bonus to spot check.

MoS 3: 20 meter radius, +3 bonus to spot check.
MoS 4: 10 meter radius, +4 bonus to spot check.

MoS 5: 5 meter radius, +5 bonus to spot check.

MoS 6: Source located.

Making out a conversation

Words can be made out automatically at 60 adj dB, while at 10 adj dB they are too muffled to be understood by anyone. The base is 30 adj dB. Bonus is +1 per 2 dB, penalty is -1 per 2 dB.

MoS 0: Listener can feel the emotional state of the speaker.

MoS 1: Listener can identify a speaker that is known to him.

MoS 2: Listener can grasp the gist or direction of the conversation.

MoS 3: Listener can make out a few words in every sentence.

MoS 4: Listener can make out roughly every other word.

MoS 5: Listener is unlikely to miss any important points.
MoS 6: Listener can make out every word clearly.

Hearing damage
In the real world, prolonged exposure to 85 dB will eventually cause hearing loss after a few hours, while 120 dB will cause irreversible hearing loss in minutes. However, we will be focusing on sounds loud enough to cause hearing loss with one exposure. The table below measures temporary and permanent loss of hearing. Values are subtracted from dB the same way as background noise or other factors. Distance and muffling objects mitigate the values in the left column, but background noise does not.

[image: image1.emf]dBTemporary deafness Permanent deafness

128 6

131 12

134 18

137 24

140 30 1

143 36 2

146 42 3

149 48 4

152 54 6

155 60 9

158 66 12

161 72 15

164 78 20

167 84 25

170 90 30

173 96 35

176 102 40

179 108 50

182 114 60, ears bleed

185 120 70

188 126 80

190 132 Eardrums rupture, deaf
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		dB		Temporary deafness		Permanent deafness

		128		6

		131		12

		134		18

		137		24

		140		30		1

		143		36		2

		146		42		3

		149		48		4

		152		54		6

		155		60		9

		158		66		12

		161		72		15

		164		78		20

		167		84		25

		170		90		30

		173		96		35

		176		102		40

		179		108		50

		182		114		60, ears bleed

		185		120		70

		188		126		80

		190		132		Eardrums rupture, deaf






