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INTRODUCTION

Every spring, Nevada County experiences snow melt runoff in its creeks and rivers. Most years
the Yuba River becomes a serious hazard to hikers, swimmers and others in the immediate
vicinity of it’s rushing turbulent waters. The moving waters are extremely powerful; much more
powerful than the human body can handle.
There are also many dangerous obstacles, such as trees, junk, rocks, and floating debris; as well
as various entrapments.
The melting snow water is also very cold, causing extremely rapid hypothermia, resulting in a loss
of mental and muscle function and quite often drowning and death.
It is important for people, such as rescue personnel who work around water to learn about the
risks of swift water and flood zones in order to mitigate hazards for the sake of personal safety
and the safety of comrades and victims.
PHILOSOPHY
This class will be called Swift Water Safety. It will teach the basics of swift water hydrology and
hazards. Also safe river crossings, self rescue, emergency swimming, personal survival, safety
equipment, rescue skills medical concerns and basic rescue commands and organization.
The basic philosophy is as follows:

Knowledge
Training
Personal safety
Safety of fellow rescuers
Then….
Victim rescue…..if possible
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PERSONAL PROTECTIVE EQUIPMENT

1. PERSONAL FLOTATION DEVICE (PFD)
A good PDF is mandatory for any rescuer within 10 feet of the waters edge. U. S.
Coast Guard approved Type III, Type V or Type III/V are recommended. They must
provide a minimum of 15.5 lbs. of flotation. They must fit properly.

2. FOOT - WEAR
Fire turnout boots police leather soles cowboy boots and street shoes are
unacceptable. Tennis shoes or booties with thick soles are a good choice.

3. HELMETS
Helmets with fixed brims (like fire helmets) are unacceptable. Helmets that are light
with foam padding and adjustable suspension systems are preferred.

4. GLOVES
A combination of neoprene and leather are good for manual dexterity and warmth.
Leather gloves do work.

5. WHISTLE
A good whistle means good communication. It should work when wet. Attach to
shoulder of PFD. A whistle without a pea is best. FOX 40 is a good brand.

6. EYE PROTECTION
Safety glasses, goggles, face shields or swimming glasses should be used when
working around or under a helicopter.
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ABSOLUTE RULES
The following are the 15 ABSOLUTE RULES of FLOOD and SWIFT WATER safety.
1. Always wear a personal flotation device (PFD)

2. Always deploy upstream spotters above the rescue location-ideally on both sides of the
river.
3. Scene priorities are always: self rescue first, rescue and security of fellow rescuers
second and VICTIMS LAST.
4. Always have a backup plan.

5. Always have multiple downstream backups. With rope bags at the ready.

6. Always keep it simple.

7. Always use the right equipment.

8. Never put your feet down if swept away and swimming.

9. Never count on the victim to help in his own rescue.

10. Never tie a rope around a rescuer or person being rescued.

11. Never tension a rope across the river at a right angle to the current.

12. Never stand inside the bight when tensioning a line across the river, and always stand on
the upstream side of the rope.

13. Never lose the victim once contact is made.
14. Never use a fixed brim helmet. Go instead with none at all if you have to.

15. Always be proactive. Preplan and watch what you are doing at all times.
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L.A.S.T.
THE SEARCH

Remembering the simple acronym L.A.S.T. will help you organize and guide yourself
through and help support the swift water or flood rescue team.

L.A.S.T.
LOCATE:
Remember P.L.S. (Point Last seen)
1) P.L.S. is determined by interviewing witnesses.
2) P.L.S. may help determine when there will be no searching upstream.
3) Multiple victims mean you may have to start search farther upstream to increase
likelihood of finding victims witnesses may have missed.
4) Obtain very specific information about age, sex, clothing, physical condition and
behavior.

ACCESS:
Access as necessary – this could take hours.

STABLIZE:
Stabilize and prepare the victim for extrication.
This may require trained medical personnel or Ropes Rescue or rough
Terrain skills but all should be prepared to use whatever skills they have to do what
is necessary.

TRANSPORT:
This final phase of rescue could be simple or complex, demanding help perhaps
from specialized teams.
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RESCUE OPTIONS
REACH, THROW, ROW, GO-TOW, HELO

Remembering Reach, Throw, Row, Go-tow, Helo will help you organize a rescue in your
mind. Organizing in such a manner that focuses on:

1) The most simple and safest methods FIRST.
2) Rising to the more complicated and more risky options in order of complexity.
ALWAYS keep it as simple as possible.

a)
b)
c)
d)

REACH: victim from shore if possible. Extend a pole. Extend a ladder, etc.
THROW: throw a flotation device. Throw a rope bag.
ROW: Row out in a boat if available.
GO-TOW: Entering the water to pull a victim out causes significant number of
rescuer drawings each year. HIGH RISK in currents. Attempt only after the prior
options are exhausted.
e) HELO: A helicopter may have to be called to aid in the rescue.
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HAND SIGNALS
** These hand signals are the same signals used by local swift water teams and NCSSAR.

---One hand extended above the head

= DISTRESS, NEED HELP

---Two hands forming an “O” above the head or one hand on the head = O.K.
---Two hands extended above the head; then point left or right = move, swim, or
move boat in that
that direction.
---Two hands extended above the head, wave arms, then point left/right = Eddy
out in that direction.
---Both arms crossed in front of chest = Need help—medical kit.

WHISTLE BLASTS
1 Blast __________________________ Stop or Attention
2 Blasts__________________________ Attention upstream, move or move boat upstream.
3 Blasts__________________________ Attention down stream, move or move boat downstream.
3 Blasts-long and repeated___________ Emergency or rescue.
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FORCE OF WATER
**Water forces against an obstacle do not increase in a linear manner.
For Example”
If a current of 3ft./sec. exerts a force on your legs, you might expect 6ft./sec. to equal a
force of 34 lbs. This is NOT the case. The force of water follows a law of squares. S0…. A
doubling of water speed equals a quadrupling of force.
An increase in water force from 3ft./sec/ to 6ft./sec. means in increase of force on your legs
from 17 lbs. to 68 lbs.
** An uneven or slippery bottom compounds instability immensely increasing risk of
problems.

9

THROW BAG RESCUE
**Position a rescuer upstream to watch for floating debris.
1) Take a position on shore in full sight of victim.
2) Hold rope bag in throwing hand and free rope end in other hand.
3) Aim to “line up” bag over victim’s chest.
4) Throw underhand with smooth steady action; yelling loudly—“rope, rope, rope, three
times.
5) Brace yourself:
a) Sit down
b) Have fellow rescuer hold on to you.
c) Brace feet against rock, tree, etc.
**Do not pass line behind back. Do not stand on down stream side of rope.
6) Swing victim to shore in pendulum motion.
**Downstream rescuers will throw bags if you miss.

PERFORM HEALTH CHECK ON VICTIM
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MOVING THROW BAG RESCUE
1) Position yourself in full site of victim with rescue rope bag in throwing hand and free end in
the other hand.
2) Aim throw line across victim’s chest with smooth motion.
3) Move upstream and pendulum or pull victim to shore.

Clean Rope Technique
Do not make a hand loop in the end of the rope. It can pull you into the river or snag in the rocks
and harm the victim if you drop the rope.
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OVER THE SHOULDER BELAY
The over the shoulder belay should only be use if it’s safe to do so. Be careful that it does not
twist you around, pull you into the water or entangle you.

**BE CAREFUL!
• DO NOT entangle your feet in the rope.
• ALWAYS stand upstream of the rope. Keep the working end of the rope downstream.
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ENTRAPMENTS
A VICTIM or RESCUER can be easily pinned or entrapped in any moving water, swift
water, floods or channels. ALWAYS assume there are entrapments and debris in the water.

FOOT ENTRAPMENTS are the most common dangers in moving water. If the force of
water pushes you over, you may not be able to keep your head out of the water.
Water moving only 8 mph can exert 300 lbs. of force on your body and pin you against a
rock, strainer, bridge abutment. Unless you can do a pushup with 300 lbs. On your back, you will
not be able to move.

SAFE EDDY RULE
Do not put your feet down in the water, until you are safe in an EDDY.

____________________________________________________________________________
POSSIBLE UNDERWATER HAZARDS
Overhanging branches
Under cut banks
Sunken trees
Tree roots
Slick moss covered rocks
Shifting silt, mud
Underwater vegetation
Drift wood

Barnwood
Rebar
Bottles and Cans
Barbed wire, steel cables
Old bridge pilings
Shore stabilizer posts
Fishing lines
Autos and old mining equipment

_____________________________________________________________________________
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STRAINERS
Strainers can be VERY DANGEROUS in moving water whether above water or
submerged. You can easily be trapped and unable to extricate yourself. Always swim away from
a strainer if you end up in the water.
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SELF RESCUE

BASIC DEFENSIVE SWIMMING

*IN CURRENT---Roll onto your back with both feet downstream. Keep your feet up to avoid
entrapments. Keep the heels slightly lower than the buttocks. Use the feet and hands to fend off
rocks. Use the hands to push off rocks and obstacles and flatten out to side over shallow rocks.
Use the hands to keep a good downstream position.
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AGGRESSIVE SWIMMING
*If DEFENSIVE swimming is not adequate to guide you where you want to go in the river, you
may want to try AGGRESSIVE swimming.

If a swimmer maintains a body angle of 45 degrees to the current, the current will help push
you away from hazards, towards a safe spot or river exit. This angle can be used defensively or
offensively. Swim upstream against the current (offensive swimming only) and the current on the
upstream side will do much of your work for you

1. Roll onto your stomach.
2. Swim hard against
current.
3. Use hands and feet in
AGGRESSIVE freestyle
crawl.
4. Use Ferry angle, allow
current to push you where
you want to go.
5. Move across fast deep
water.
6. Entering or leaving
eddys. Eddy hopping.
7. Moving sideways in large
wave train.
8. Chasing a victim
downstream.
9. Approaching a
STRAINER.
10. Swimming a line across
a river.
Hazards: Rock impacts, Head & facial injuries-direct impact,
Shoulder dislocations.
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SHALLOW WATER RIVER CROSSINGS
1. Human wedges
2. line arrest with pole
3. triangle of support
• Find the safest, most shallow point to cross the river.
• If there is a bridge nearby, us it.
Check water depth.
Check water speed. Water velocity is usually the most obvious danger.
Ankle deep water can knock you off your feet.
Check channel bottom- bottom can be hazardous if uneven or extremely smooth.

Rescuers- The following techniques require trained rescuers
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SHALLOW WATER RIVER CROSSINGS
*BEWARE ….When you enter waist height water, the PFD may raise you in the water, You may
lose traction on the channel bottom.
*Keep multiple points of contact with the bottom
*Move only one point of contact at a time
*Swim if you fall
REMEMBER FOOT ENTRAPMENTS
DO NOT put your feet back down until you can safely EDDY OUT
*Always have at least two throw bags down stream.

*3 people face inward
*Link arms, heads close, feet apart
*Heaviest person upstream, other 2 sideways to current
*One person ONLY moves at a time
*The two stationary ones support the moving one
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SHALLOW WATER RIVER CROSSINGS
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MEDICAL CONSIDERATIONS
Once a victim has been recovered and is safe, he may have to be prepared for extrication if
he is unable to leave under his own power. The following are some of the medical problems that
may have to be considered.

INJURIES
1)
2)
3)
4)
5)

Most injuries occur within 10 feet of the waters edge.
Most injuries occur in lower end of the body.
Upper body injuries are usually more serious.
Neck and head injuries will always demand immobilization.
Fractures should be immobilized before movement.

IMMERSION HYPOTHERMIA
1)
2)
3)
4)
5)
6)

The first effect of cold water is to shut down circulation to the arms and legs.
Causes diuresis-frequent urination.
Loss of body fluid and salts.
Shivering
Cold extremities.
Decreased blood flow to the brain.

EMERGENCY FIELD AID
1) Give warm fluids *(If victim has gag reflex)
2) Ensure external warmth.
3) Make sure air way stays clear of vomit.
**Transport to hospital
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HEAT EXHAUSTION
Heat exhaustion can also be a medical problem on a water rescue scenario. It occurs
primarily among RESCUERS. It is a result of hard rescue work activity, working in the sun and
heat, and working among hot rocks and the body heat entrapment of the PFD and rescue gear the
rescuer may be wearing. Lack of sufficient fluid intake is often a major factor.
*Drink at least 50 ounces (1.5) liter of water while working along the river.
HEAT EXHAUSTION is a shock state. With lack of volume, the circulatory system does not
perfuse internal organs properly.
SIGNS:
Nausea
Vomiting
Cool, clammy skin
Dizziness
Decreased level of consciousness
TREATMENT:
Fluid by mouth slowly
Protect airway
Provide shade
Treat for shock
*The treatment for heat cramps is the same.
Remove victim from environment and transport to hospital if
lack of improvement

necessary, due to
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HEAT STROKE
HEAT CRAMPS can lead to heat exhaustion which if untreated can lead to HEAT STROKE.
HEAT STROKE IS SERIOUS---20% of HEAT STROKE victims do not survive even
with aggressive treatment.

HEAT STROKE
VICTIMS:
--with hot, dry or moist skin
--rapid, shallow breathing
--full and rapid pulse
--generalized weakness
--little or no perspiration
--loss of consciousness or altered mental status
--dilated pupils
--seizures maybe-no muscle cramps

TREATMENT
•
•

Remove victim from hot to cold environment.
Remove clothing. Apply cool packs to neck, groin, and armpits. Keep skin wet by applying water
by cloth. Fan aggressively.
• Give oxygen if available. 15 liters/minute.
• Transport immediately. If transport is delayed, immerse victim in a safe place in the river up to the
neck until transport arrives.
** For infants or children, tepid water immersion is best.
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POSSIBLE SPINAL INJURIES
Water rescue quite often involves injuries to the spinal column. You must assume that an
unconscious victim has suffered head or spinal injuries. The victim must not be move until he/she
has had a thorough medical assessment by trained medical personnel. Unless they are in a
situation that is an immediate danger to life and health, in which case they must be handled as
carefully as possible until they can be thoroughly assessed in a safe place.
This sort of injury may require complete immobilization before transport begins. This is
best done by trained personnel.

INJURY PERVENTION
1) Be proactive-Think about your surroundings and what you are doing.
2) Watch for falling objects (equipment, rocks, etc.) Make sure you do not kick things down
onto others. If something falls—Yell, ROCK, LOUDLY.
3) Beware of slippery surfaces, rocks in and out of the water.
4) Stay properly hydrated
5) Adopt a work-rest cycle—Be aware of your energy reserves.
**REALIZE that the health of the Rescue responder is more important than the health of the
victim.
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DROWNING – NEAR DROWNING
NEAR DROWNING – Condition of having begun to drown but still able to be resuscitated.
DROWNING – Unable to be resuscitated – DEATH caused by lungs full of water.
When a person begins to drown he gulps in large amounts of air and/or water. As he starts
to submerge he tries to take and hold one more breath. If water enter the airway he begins to
cough and swallow. He involuntarily inhales and swallows more water. This triggers
involuntary spasms of the larynx to keep water out of the lungs, and unconsciousness follows
due to lack of oxygen. 10% of people die from lack of air, the rest by taking one more breath
and drawing water into the lungs, or the spasms subside and water freely enters the lungs with
onset of unconsciousness.
TRANSPORT for a near drowning victim should be arranged as soon as possible.
RESCUE BREATHING should begin as soon as possible in the water DURING RESCUE if
possible. Chest compressions are only possible when the victim is out of the water, but you
may be able to start rescue breathing sooner. As soon as the victim is on shore, immobilize
the head and neck and begin CPR if there are no chest injuries. Be aware that swift water
victims may have multiple injuries, head, spine, ribs or one or more fractures.
Since the victim’s airway may be closed off, you may have to ventilate harder.

NEAR DROWNING
ASSUME that an unconscious patient has neck and spinal injuries, have one rescuer stabilize
the head while one or two other perform CPR until medical help arrives.
If the victim recovers, place him in the recovery position so he does not aspirate.
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VERTIGO
If you are working in a high place and your sense of balance is disturbed, things may
appear to move around you or around in space. You are experiencing VERTIGO. You may
experience this if you are not used to working around heights.
DIZZINESS and FAINTING may occur.
•
•
•

DO NOT look down
Take a few deep breaths
Get on with your job if you can, IF NOT, extricate yourself from the situation
as soon as feasible. Let someone else know how you feel.

**Offer reassurance when you know someone else has this problem.

SUMMARY
The previous guidelines are intended as a basic foundation for Search and Rescue
Professionals who are not swift water specialists. Please check CAL/EMA’s current publication
guidelines for swift water specialist rescue training. These guidelines can however provide
help to.
1. Help ensure your own and your fellow responder’s safety around a water
environment.
2. Help you understand the water rescue environment and scenario.
3. Allow you to assist trained Rescuers as required.
4. Help you to assist, as necessary and feasible, in medical assistance and
L.A.S.T.

25

