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Introduction

Scuba diving is indeed an extraordinary sport. SCUBA stands for self-contained underwater breathing apparatus. When using SCUBA equipment, a diver breathes from a tank that holds highly compressed air. Admittedly it’s called sports diving in English. But for most people it’s more like a lifestyle or a leisure pursuit than a sport. We people have always been attracted of the possibility to go down under the surface and stay in the quiet and mysterious underwater world. Sports diving or scuba diving as it’s also called is a sport, which you in most cases practice because of the beautiful nature and the rich animal life under water. But there are many other activities you can practice underwater. For example wreck diving, cave diving, treasure seekers, ice diving, search and rescue (salvage) diving. You can take beautiful pictures and make underwater films. Now, scuba diving is practiced by millions of people worldwide. The biggest reason why I have chosen this subject is because I’ve been diving for several years and it’s a fairly unusual sport. And I don’t think there are many people who know very much about this sport. The information in this paper I’m going to get from the Internet, from my own scuba diving books, and from my own experiences. 

Purpose

Safety is a very important issue in sports diving. Diving is very dangerous to practice without the right knowledge. But with the right education, and knowledge it’s a fun and safe sport.

People maybe think that it’s simply just to jump down in the water and dive down, but it’s not so easy, there are many things you must be aware of.

So the main purpose in this investigation is learn you about what a diver must be aware of to be able to do a safe dive. But also to give you a quick introduction to the basic equipment of diving.

I’ll make you aware of what would happen if you don’t care about the safety rules. 

1.0 Why people dive

Diving is such an incredibly diverse sport. The interest of the sport is growing all the time. One of the greatest feelings when diving is when you have perfect buoyancy, and then you have the feeling of being totally weightless. It feels like you’re floating in space!

Another good reason to dive is because of what you see. Of course, in some places you see more than others, but there's always something. Small fish, big fish, caves, wrecks, drop-offs etc. etc. Diving is a social activity, you dive with the people you enjoy being together with and share the experiences! This is a very important part of scuba diving. But scuba diving is not only diving. The preparations and safety is extremely important. 

1.1 How to start diving

From an age of eight years you’re allowed to do a test dive and from 15 years of age you can take a diving certificate.

If you are not sure whether you might like it or not, you can contact your nearest dive center and sign up for a discover scuba dive. There are three big international diving organizations. PADI, NAUI and CMAS. Here in Sweden CMAS is the biggest and PADI is the second biggest. When you’ve contacted your diving center, you will be introduced to basic knowledge and equipment. After that you will go for an actual scuba dive with an instructor. In most cases people get in contact with diving in foreign exotic countries. There, the dive centers are very specialized in tourism, and it’s more fun and there are more to see underwater. It’s also much easier to dive in water where the visibility is very good and the water temperature is high. 

To start a beginner course you’re recommended to do a medical examination. This is to check if you have some serious disease. In the examination you do a lung x-ray. All beginner diving courses are built in about the same way; one theory part, and one practical part in both open water and a regular indoor or outdoor pool. The first theoretic part is about how our body is affected by diving and being under pressure. It contains also information about different underwater environments and the equipment you’ll need. Something very important the theory part also contains is how to use the table of dive time. It shows how long you can stay on a depth without to be forced to do a so-called security stop. I’m going to write more about this in the diving physics part.

 The practical part of the beginner’s course is practiced in a pool and then in open water. 

In the pool you test how it feels to breath underwater and then you also are getting to know your equipment. In the pool you also do safety drills.

At last you do your “diving test” in open water where you’re in contact with the real underwater world.

To take a diving certificate takes about some months if you decide to take a regular course, and it takes about a week with an intensive course.

The price of the course is about 3000 skr. But as I wrote earlier a medical examination is recommended. The price of the examination is about 1000 skr.

It’s also very good to have your own ABC-package, which contains a mask, snorkel, and flippers. The price of those three things together is about 1000 skr. The other borrowing of the other equipment is included in the course price. All together it becomes about 5000 skr.

1.2 Equipment you need

The first thing you buy is the “ABC-package”. It contains a mask, a snorkel and a pair of flippers.

Necessary equipment

· Tank, A regular tank holds 8,10,12 or 15 liters or compressed air. It’s made of steel or aluminum. The pressure in a tank is 200 or 300 bar. You can compare that with a car wheel witch has a pressure of 2-3 bars. You must be very careful when you handle with a tank. Especially when it’s filled. 

· Fins, snorkel, mask. You must be aware of that the glass in the mask must be tempered. Tempered glass means that it’s harder than ordinary glass. The snorkel can’t be too long, because that makes it harder to breathe.

· Regulator, 1st and 2nd mouthpiece. The regulator must fit well in your mouth. It’s not good if it’s strenuous to have it in your mouth.

· BCD, -Buoyancy Compensating Device, or vest. It looks like a vest; on witch you attach the tank and other equipment. A hose from the tank is attached on the vest. So when you are underwater you can inflate or empty the vest on air. You use the vest to adjust on witch level you want to dive. You use the vest to get the perfect buoyancy in the water. Perfect buoyancy result in less use of energy and that leads to less use of air. So in the end you can dive longer.

· Console, -air meter, depth meter. On the console you can read how much air you have left. Sometimes it’s also a diving computer and a compass attached to the console.

· Weight belt. A diver must have a weight belt to be able to get beneath the surface. The weight of the belt is different from person to person. If you are fat you must have more weight than a person who is thin. A beginner has also often much more weight than a more experienced diver. The number of kilos witch you have on a weight belt varies between 3-15 kilos.

· Wet, or dry suit. You almost always use some kind of suit when you dive. Even if you dive in the Caribbean where they says the water temperature it 26ºC you’ll need a wetsuit. Its because the water is colder the more deeper you dive. And water leads away heat 25 times better than air does. So you become cold very fast. A wetsuit should fit tight because it still flexible. In a wet suit you become as the name says wet. If the suit is to big much water passes between the skin and the suit. Then you’ll get cold fast. A wet suit is between 2-8mm thick and it can have long or short arms and legs.                                                                                                                                    You use a dry suit when it’s colder than about 20ºC. There are two types of dry suits. One witch is made of the same material as a wetsuit and another witch is made of more thin rubber. Under this one you use some kind of clothes.

Extra equipment

· Diving knife, All divers should have a knife. It can be the question of life and death if you get stuck in a rope or a fishing net. Divers wear the knife on the lower leg or the arm or chest.

· Diving computer. It’s very important to have a diving computer also. On the diving computer you can read the depth, temperature and how long you’ve been diving. The diving computer registers the dive in a logbook. It’s good because all divers shall after the dive write in their own logbook about the dive. There you write how deep you dive, how long, where you dived, and possible accidents during the dive.

· Flash light, Torch. It’s good to have a flash light, if its dark. Here in Sweden divers always have a flashlight. On night dives it’s necessary to have a flashlight.

· Spear gun. If you want to catch a fish or something for eating you can bring a spear gun. But you don’t kill just for the killing. It’s illegal to use a spear gun in Sweden but in almost all other countries it’s legal. Somebody thinks you use a spear gun for self protect against for example sharks, but it’s very rare that a shark attacks you.

· Boots, gloves and hood. On dry suits it’s always boots, and sometimes a hood. If it isn’t it’s good to have for extra warmth. Gloves are good for the warmth but also for protection against sharp coral reef and rocks.

· Photo or video camera. To preserve a memory you’ll maybe use a camera.

2.0 Diving physiques 

2.1 The air and how it’s affected by pressure

Diving physics and how the human body is affected during a dive is very important to know about. But it’s also the most advanced theoretic part when you take a diving certificate. 

The pressure increases with the depth. The pressure on the surface is 1 bar. On 10 meters its 2 bar, on 20 meters 3 bars, and so on. If you dive deep the air in you scuba tank lasts shorter than if you dive in shallow waters. I’ll try to explain why; if you dive on a depth of 40 meters the air witch comes out from the tank will get the same pressure as the surrounding water. The pressure on 40 meters is about 5 bars. So if you dive on a depth of 40 meters the tank will empty twice as fast as if you would dive on a depth of 15 meters, where the pressure is 2,5 bar. 

The air has about 21% oxygen and 79% nitrogen in normal concentrations. When you breathe, these gases dissolve in the blood and body. 

When the pressure increases the body’s capacity to dissolve this gases also increases. So the deeper you dive the more oxygen and nitrogen the body can dissolve.

But you can’t dive at any level you want. Oxygen becomes poisonous at about 66 meters. 

At the depth of 66 meters you will have too much oxygen in your body so it won’t be able to work properly. 

To have too much nitrogen in your body isn’t good either.

When you dive you always gets some kind of nitrogen narcosis. It has some similarities to being drunk.

The symptoms of nitrogen narcosis increase simultaneously with that the depth increases.

But it also disappears when the depth decreases.

This is the symptom at different depths:

10-30 meters - You’ll maybe feel a slight feeling of happiness. Your reactions are a little delayed. Your balance is a little deteriorated.

30-50 meters – You get very arrogant, and you can get laugh attacks. You become bad to do calculations. You may feel dizzy. 

50-70 meters – Hysteric laugh or frightening feelings. You get very confused. Your reaction time is very increased. 

70-90 meters – You start getting hallucinations, and feel sleepy. You probably go unconscious. 

90 meters + - certain death.

2.2 Air filled cavities, ears, sinus etc.

Many people have felt a slight pain of a pressure in their ears when they dive deeper than about 3 meters. And a question that many divers get is if it doesn’t hurt in their ears when they dive. And the answer is always –No, it doesn’t. 

What many people don’t know it that you’ll need to decompress your ears. 

You do that by closing your mouth and hold your nose, and then you try to blow out air from you nose. Then you’ll fell a little pop in your ears. When you dive you’ll have to decompress about every third meter. 

You can also decompress you ears by doing a swallowing movement or by doing a yawn or gasp.

If the pressure in the ears isn’t decompressed the eardrum will break. And then water will flow into you ear and damage the hearing and balance organs. There is also a risk of infection. 

You should never dive if you are having a cold or if you have similar symptoms. 

Then the ears and sinus wont be able to be decompressed. 

The air in the mask will also be compressed. You easily decompress the mask by blowing out a small amount of air from your nose.

You shall never use swimming goggles when you dive. It’s because it’s impossible to decompress these.

All air filled spaces will be affected during a dive. Some people, who have bad fillings in their teethes can have a such great pain that it’s impossible for them to dive.

2.3 The eyes and the sound underwater

To be able to see normally underwater you’ll need a diving mask. Without the air filled space between the eyes and the mask, the eyes can’t focus right. As most people noticed the picture becomes very blurred if you have your eyes open underwater. 

But when you wear a mask underwater, things appear closer and bigger than they really are. 

The colors are also different underwater. They disappear at different depths. First red, orange and yellow disappear, and last blue and gray colors. But with a flashlight all colors returns.

In the air the sound can travel at the speed of 340m/sek. And underwater it can travel much faster, at 1400m/sek. A human’s ear gets very confused by sounds underwater. A diver has very difficult to locate the source of the sound. 

2.4 Decompression sickness, bends
Decompression sickness, also known as the bends, is one danger of diving. 

When you dive the body’s capacity to dissolve this gases increases. So the deeper you dive the more oxygen and nitrogen the body can dissolve. 

The releasing of bubbles in the blood and body causes decompression sickness. To a diver these bubbles mainly consist of nitrogen. 

When a diver goes up to fast, often in relation to an accident these bubbles increase in size and makes the blood lump. The lump can prevent the torrent of blood to a tissue or a body part. If the affected person is not treated the injuries can be permanent. The symptom depends on where the bubbles appear and the number and size of them. 

The symptoms often show direct at the surface or during 1 hour after the dive. 

The goal with treatment if decompression sickness is to prevent that more bubbles is appearing, and to remove the bubbles witch has already appeared.

When you are treated for diving sickness you’ll be put in a pressure chamber. When the pressure increases in the chamber the bubbles gets smaller in size. 

After that the pressure in the chamber is slowly decreasing to simulate a correct ascend or rise for a diver in water. Then the bubbles slowly disappear.  

3.0  Diving and safety
3.1 Safety during a dive

When you are diving and planning a dive you must consider the safety. If you don’t care about the safety it can be very dangerous to dive. But if you follow them it it’s not dangerous.

One thing you must do before you dive is to plan the dive. You must first decide where you shall dive and determine possible hazards. When you dive there must always be at least one person on land or in the boat you’re diving from.

It’s preferably to have two persons on above surface. It’s also very good if one of them is wearing a wet or dry suit, and also that he has equipment ready to use if it’s necessary. One of them should also have a mobile telephone to be able to call SOS if an accident has occurred.

For the safety, you always dive two and two and when you dive in muddy water or dark water it’s also very good to have a so called buddy line between each others.

A knife and flashlight is also good. At least one of the two diving partners must have a diving computer with a depth meter.

After the dive it’s recommended that you note the dive in you own logbook. There you write the depth of the dive. When the dive started and when it ended. Possible accident during the dive you also write about.

3.2 Diving tables

As I wrote earlier the body dissolve hydrogen. After every dive you have a higher concentration of hydrogen than in normal in your body. It’s not dangerous to have that.

When you know the depth and the dive time you can determine how much hydrogen you have in you body. The deeper and longer you dive the more hydrogen the body can dissolve. 

Different concentrations are indicated by different letters according to the diving table. A, B, C, D and so on. A is low and F is higher. 

On the diving table you can also read how long it takes for the hydrogen to disappear.

It takes between 1 to 12 hours for the hydrogen to disappear completely. 

If you do a new dive before 12 hours after the first dive you must include the first dive in your calculations, because then you still have hydrogen in you body from your first dive.

When you have hydrogen still left in your body and if you do another dive the concentration will be higher. It’s recommended to do maximum 3 dives a day.

If you’ve done a deep or a long dive it’s recommended to do a decompression stop at 3 meters of depth for 3 minutes to remove some hydrogen, and to reduce the chances of getting the decompression sickness.

It is also recommended not to travel by airplane or go up in high mountains before 24 hours after a dive.

That’s because the pressure it lower at higher levels also above the surface.

It you go by plane or go up the mountains the hydrogen can create bubbles as when you get decompression sickness. 

But this is very rare.

4.0 Deep Diving

Ordinary scuba divers breath a gas mixture identical to what you're breathing right now, air. Divers do not breathe pure oxygen from their scuba tanks. 

With this gas mixture you can dive safe up to about 40-50 meters as maximum, buts that is very rare. Often you dive in a depth between 10 and 30 meters. 

To be able to dive deeper than 60 meters you must have another gas mix to breath.

Why you use different gas mixtures without nitrogen and with less oxygen is because from nitrogen you’ll get the nitrogen narcosis, and from too much oxygen you’ll die.
The two most common deep diving gases are Heliox and Hydrox.

Diving with these gases is called technical diving.

Heliox    - is a mixture of oxygen and helium. Heliair contains always less oxygen than air. Less than 21%. Heliox was moastly used by the US-military before the 1950. Already before the 2:nd world war the Us-marines reched a depht of 100 meters with a heliox mixture. 

But helium was impossible to fet in sweden in the 1940:s. The swedish man Arne Zetterström suggested a mixture of oxygen and hydrogen instead, called Hydrox. 
But oxygen tohether with hydrogen is very explosive if it contains more than 4-5 percent oxygen.

In 1944 the fist dive with Hydrox was made and itn went well, it was to the depht of 40 meters. The next dive to 110 meters same year also went well.

In 1945 Arne Zetterström made a dive down to 160 meters. Everything went well, until when it was time to go up. It was a missunderstanding on the diveship which he dived from, and it made the men on the ship to pull him up to fast. Arne Got the decompression sickness and died.After the accident all reseach with hydrox stopped in sweden for a long time.

There are two main types of diving equipments.

One which is called open circuit equipment and it’s the moast common one. This is the equipment which almoast everybody uses.

 The second and more rare one is the called closed circuit equipment, also called rebreather. With a rebreather you can reuse the air, which results in longer dives and no bubbles from the equipment. A rebreather is often used in combination with deep diving and with the using of heliox and hydrox diving.

The world depht record with a open circuit equipment is now 330 meters, it was taken this summer(2005) by Pascal Bernabe from France. The descent took les than 10 minutes and the ascend took 529 minutes.He used 26 bottles of a special air mixture.

To have a good healt is very important for a deep diver. Overweihgt and smoking is unacceptable, because it increases the chanses of getting the decompression sickness.
.

5.0 PSDK

Piteå sports diving club has existed since 1967 and it has now about 250, more or less active members.

The club is maybe bigger than you think; here are some of the activities:

The swimming contest in the canal. Every year on Valborgsmässoafton PSDK arrange a swimming contest in the canal.

The cleaning of the canal. Every year there are about 20 bicycles, a couple of benches from the park and other things in the canal. All these things could hurt the boats, which are passing there. That’s why they’re cleaning it every year.

They arrange different diving trips, often to Norway.

They have education courses in free diving, scuba diving, and other special courses for example search and rescue, Marin biology.

Renting of equipment, and air filling.

Sometimes people need help to salvage things, for example a snowmobile, which has, sank to the bottom.

The club is also renting an island, called Renöra. There they have a clubhouse, a sauna and more. To get to the island you need a boat, which the club has 3 of. One or two boats are often brought when the club does a trip to for example Norway.

6.0 Result

Scuba diving is an activity that everybody can practice. You can enjoy the mysterious underwater world where everything feels that it’s in slow motion. 

Just about anyone can become a diver. Scuba diving is a sport open to men, women, young or old. 

The good thing with scuba diving is that its not more difficult than you self decide it to be. 

With the right equipment and education it’s not a dangerous sport at all. If you have taken a diving certificate you should have learned all the safety regulations. And if you always follow them it’s very safe to dive.
Another thing is that it’s not a competition, so you shall not feel any stress at all when you are diving.

But as in all sports and activities there are those who take the sport to the limit. In diving there are the free divers who try to dive as deep as possible with only one breath of air. And there are also the deep divers, who with their advanced equipment dive down to a couple of hundred meters, just set a record or sometimes to examine a cave or a wreck.

7.0 Concluding discussion

After writing this investigation I’ve realized that everything you are learning when you are taking a diving certificate is all about safety. Everything you learn is how to make a safe dive.

To take a diving certificate is much alike to take a driving license. 

First you have the theoretical part where you learn most of the safety issues. After that you also do a test to se if you’ve learned everything.

After the theoretical part it’s a practical part, when you learn to dive in open water.

A driving license often works in many countries, and it’s the same for a diving certificate, it works in all countries.

The main rules is the same in all countries, which is good. 

But as the technology develops, the limits of diving also get further away.

In the future it’ll maybe become more safe to dive.
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