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Requirements 
 

1. Show that you know first aid for the types of injuries that could occur while 
surveying, including heat-related injuries, hypothermia, cuts & scratches.  
Identify why a surveyor should know the poisonous plants and poisonous 
animals that are found in your area. 

 
2. With your crew (two or more scouts) and a surveyor, find the corners of a three 

sided figure and one auxiliary point, for a side shot, that has been laid out for 
you.  Set an instrument over each of the corners and record the angle turned 
between each line and the distance measured between each corner.  With the 
assistance of a surveyor, compute the error of closure from the recorded notes.  
The error of closure must not be more than five feet.  All measurements should 
be made using instruments, methods, and accuracies consistent with current 
technology. 

 
3. From the field notes gathered from the requirement #2, neatly draw a set of 

field maps (not to scale) of your survey.  Field maps should include a North 
arrow, lines connecting the three sided figure & auxiliary point, descriptions of 
what you recovered at each corner, and angles & distances measured. 

 
4. Use one of the corner markers from requirement #2 as a benchmark with an 

assumed elevation of 100 feet.  Using a level and rod, determine the elevation of 
the other three corner markers.  Or for a large group, set up a separate area for 
a level run, elevating several points from a benchmark and checking into another 
benchmark. 

 
5. Show that you know what GPS is, its purpose, the accuracies for both RTK and 

handheld GPS units. 
 

6. Using plumb bobs and a chain determine the distance between three points, 
distances between each point being less than 100 feet.  Also, calculate your pace 
by walking three times between two points 100 feet apart for an average step 
distance. 

 
7. Name some various types of surveying & mapping specialties, applications of 

surveying technology to other fields, career opportunities in surveying & related 
fields, and qualifications & preparation for such a career. 
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FIRST AIDFIRST AIDFIRST AIDFIRST AID    
 
In the field, surveyors work in all kinds of weather and environments for long periods 
and sometimes in remote places or high-traffic areas.  Surveyors must be aware of their 
surroundings so that they can conduct their work safely and apply the appropriate first 
aid when necessary. 
 
First, know the weather and environmental conditions where you will be working.  
Dress appropriately and bring extra clothing in case the weather changes.  Some 
important items to remember include sunglasses and sunscreen, long pants and long-
sleeved shirts, and a hooded jacket.  It is a good idea to wear reflective vests to make 
you visible at all times.  Remember to bring plenty of food and water. 
 

1. Heat-Related Injuries.  Common heat-related injuries include dehydration, heat 
exhaustion, heatstroke and sunburn.  Preventing heat-related injuries begins 
with drinking enough water, about eight cups every day.  Do not wait until you 
feel thirsty.  Thirst is an early sign of dehydration.  Once the body becomes 
dehydrated, it cannot cool itself as well.  This could lead to heat exhaustion or 
heatstroke. 
 
A. Heat Exhaustion.  As a result of dehydration, the body overheats because 

its cooling methods fail.  Watch for these signs:  
 

• elevated body temperature (between 98.6 and 102 degrees) 

• pale & clammy skin that may be cool to the touch 
• heavy sweating 
• nausea, dizziness & fainting 
• pronounced weakness & tiredness 
• headache & muscle cramps 
 
To treat heat exhaustion, have the victim lie down in a shady, cool spot 
with the feet raised.  Loosen the clothing.  Apply cool damp cloths to the 
skin or use a fan.  Have the victim sip water. 
 

B. Heatstroke.  Heatstroke (sunstroke) is far more serious but less common 
than heat exhaustion.  It is life-threatening because the body’s heat-
control system has failed.  Watch for these signs: 
 

• red, hot & dry skin 
• no sweating 
• extremely rapid pulse 

• confusion & disorientation 
• fainting or unconsciousness 
• convulsions 
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FIRST AID (continued) 
 

The victim must be cooled immediately.  Place victim in a cool, shady 
spot face-up with head & shoulders elevated.  Remove outer clothing, 
sponge the bare skin with cool water, and soak underclothing with cool 
water.  Apply cold packs, use a fan, or place the victim in a tub of cool 
water.  Dry the skin after the body temperature drops to 101 degrees.  
Seek medical help immediately. 

 
2. Hypothermia.  Hypothermia occurs when the body’s core temperature drops so 

low that it cannot stay warm.  Cool, windy, and rainy weather are particularly 
dangerous, but hypothermia can happen in relatively mild weather, too.  To 
prevent hypothermia, keep warm and stay dry, and eat plenty of energy foods. 
 

Early signs of hypothermia include shivering.  As the victim becomes colder, 
however, the shivering will stop.  Symptoms may include: 
 

• Shivering 
• Irritability 
• Disorientation 

• Sleepiness 
• Incoherence 
• Inability to think clearly or rationally 
 
Re-warm the victim and prevent further heat loss by moving the victim to a 
shelter, removing damp clothing, and warming the person with blankets until 
body temperature returns to normal.  Cover the head with a warm hat or other 
covering, and offer hot drinks. 

 
3. Cuts and Scratches.  Minor injuries usually require little attention other than 

cleansing with soap, water, and disinfectant.  Leave them to heal in the air, or 
cover them lightly with a dry sterile dressing.  Unless a cut is serious, bleeding 
probably will stop on its own or with slight pressure on the wound.  If the 
bleeding does not stop immediately, apply direct and firm pressure to the wound 
with a sterile dressing or compress; raise the injured limb above the heart-level.  
Clean and disinfect the wound, then cover with a sterile bandage. 

 
4. Poisonous Plants and Poisonous Animals.  Surveyors come in contact with a wide 

variety of plants and domestic and wild animals while working in the field.  For 
this reason, surveyors must be familiar with the poisonous plants and poisonous 
animals in the area and should know and carry the appropriate first-aid 
treatments.  Because surveyors also sometimes work in locations where larger 
predatory animals (bears, mountain lions) exist, they must be aware of the 
possible dangers in those areas. 



GIRL SCOUTS - BASIC LAND SURVEYING BADGE 

Page 4 of 29 

FIRST AID (continued)FIRST AID (continued)FIRST AID (continued)FIRST AID (continued)    
 

A. Stings and Bites.  The best prevention is to pay attention where you walk 
and step, but despite all precautions you might get stung or bit by a bee, 
wasp, fire ant, scorpion, or spider.  Treat ordinary insect stings by 
scraping out the stinger with the blade of a knife.  Do not squeeze it; that 
will force more venom into the skin.  Elevate the affected part, gently 
wash the area, and apply hydrocortisone cream.  Bee, scorpion stings and 
spider bites can be treated with ice to help reduce swelling. 
 
Ticks can carry diseases such as Lyme disease and Rocky Mountain 
spotted fever.  Remove a tick as soon as it is discovered by grasping the 
head as close to the skin as possible with tweezers or gloved fingertips.  
Gently tease the tick from the wound.  If you squeeze, twist, or jerk the 
tick, it could break off mouth parts, which would remain in the skin.  Wash 
the wound carefully with soap and water.  Apply antiseptic.  Wash your 
hands thoroughly, to prevent disease. 
 

B. Snakes.  Snakebites usually occur because of accidental or deliberate 
contact. However, not all snakebites result in poisonings. Contact with 
larger snakes tends to cause more severe bites. Antivenom is available to 
counteract the poison in the bite of pit vipers (rattlesnakes), eastern coral 
snakes, and Texas coral snakes.  

Rattlesnakes usually measure 3-5 feet in length. The rattlesnake is readily 
identified by its triangularly-shaped head and rattles found at the tail. As a 
member of the pit viper family, the rattlesnake has a heat-sensitive pit in 
the center of its head used to locate prey. 

Coral snakes usually measure 13-22 inches in length and are red, yellow, 
and black. Common in North America, coral snakes resemble the southern 
US king snake. 

As with scorpions, local and systemic reactions from snakebites are 
usually inversely proportional. In other words, if a large reaction develops 
at the site of the bite, a person may not develop an overall feeling of 
illness; whereas, if only minor irritation develops at the site of the bite, a 
person may begin to feel ill, develop fever, or become faint. 

About 30-50% of snakebites from venomous species do not result in 
poisonings. 
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FIRST AID (continued)FIRST AID (continued)FIRST AID (continued)FIRST AID (continued)    
 

Symptoms of snakebite are often delayed, but they may occur within 
minutes to hours. Many people have an allergic-type reaction to 
snakebites.  

• Swelling, burning, and pain at the site of the bite may be severe, 
with tissue breakdown occurring around the bite. Pain is more 
pronounced from the bite of pit vipers than that of coral snakes. 

• Symptoms of snakebite involving the whole body include nausea, 
vomiting, abdominal cramps, thick tongue, difficulty speaking and 
swallowing, numbness, and tingling around the mouth.  

• Symptoms from more severe envenomations include blurred vision, 
weakness, stiffness, paralysis, difficulty breathing, heart racing, and 
blood coagulation disorders. Death may occur.  

As with all bites, infection may develop several days later. 
 

Snakebite treatment: 
• Remove all jewelry.  
• Wash the snakebite with soap and water.  
• Apply suction using an extractor device without incising the wound if 

less than 15 minutes have elapsed from the initial bite and the person 
who has been bitten is more than 1 hour from medical attention.  

• Apply a constricting band above the bite if less than 30 minutes have 
passed from the initial bite. Wrap the band tight enough to slow 
circulation but not to stop pulses. Use the pressure immobilization 
technique.  

• Immobilize the limb below the heart.  
• Cool the limb for pain control, but do not apply ice directly to the 

wound.  
• Give 100% oxygen, if available.  

 

    
Rattle Snake      Coral Snake 
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FIRST AID (continued)FIRST AID (continued)FIRST AID (continued)FIRST AID (continued)    
 

C. Poisonous Plants.  You can prevent most problems with poisonous plants 
by being able to identify them and by being careful.  Poison ivy, poison 
oak and poison sumac are the three most common troublemakers; learn 
how to identify and avoid these plants. 
 
If you have touched or just brushed against one of these plants, 
immediately wash the skin thoroughly with soap and water to help 
prevent the rash from developing; the sap must be on your skin for 10 to 
20 minutes before it starts causing problems.  Further, cleanse the area 
with rubbing alcohol.  If a rash develops, apply a 0.5% hydrocortisone 
cream.  Scratching the area will cause the irritation to spread. 
 

 
Poison Oak 

 
There is a lotion you can apply before you enter an area where there are 
poisonous plants.  It is called “Ivy Block” and can be found at most drug 
stores. 
 
After you have been in contact with poisonous plants there is a product 
called “Tecnu” that can be applied and washed off.  It is a skin cleanser 
that can be found at most drug stores. 
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Name:        Date:      
 
Troop No.:       
 

REQUIREMENT #1 
 

Show that you know first aid for the types of injuries that could occur while surveying, 
including heat-related injuries, hypothermia, cuts & scratches.  Identify why a surveyor 

should know the poisonous plants and poisonous animals that are found in your area. 

 
1. How can you prevent heat-related injuries?         
 
2. Signs of heat exhaustion: 

i.              
ii.              
iii.              
iv.              
v.              
vi.              

 
3. Signs of heatstroke: 

i.              
ii.              
iii.              
iv.              
v.              
vi.              

 
4. Signs of hypothermia: 

i.              
ii.              
iii.              
iv.              
v.              
vi.              

 
5. Cuts and scratches usually require cleansing with: 

i.              
ii.              
iii.              
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Name:        Date:      
 
Troop No.:       
 

REQUIREMENT #1 (continued) 
 

6. Bee, scorpion stings and spider bites can be treated with     to 
help reduce swelling. 

 
7. Ticks carry such diseases as: 

i.              
ii.              

 
8. Name two kinds of poisonous snakes: 

i.              
ii.              

 
9. Two common poisonous plants: 

i.              
ii.              

 
10. If you have come into contact with a poisonous plant, wash with soap and water 

within       to    minutes to help prevent a rash from developing. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The above tasks are completed. 
 
Verified by:               
   Print Name, LS# & initial 
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Horizontal Measurements & InstrumentsHorizontal Measurements & InstrumentsHorizontal Measurements & InstrumentsHorizontal Measurements & Instruments    
 
The basic operations of surveyors is making measurements, computing the results and 
analyzing the information for required tolerances.  No matter how careful you are, 
measurements are never exact and will always contain errors.  The object is to 
minimize the errors. 
 
There are five kinds of measurements in basic land surveying: (1) horizontal angles, (2) 
horizontal distances, (3) vertical angles, (4) vertical distances, and (5) slope distances. 
 

 
 
In surveying, the most commonly employed units are for length, area, volume, and 
angle.  Two different systems are in use for specifying units of measured quantities, the 
English or metric systems.  In United States, most horizontal measurements are 
expressed in feet.  To simplify the arithmetic, decimal fractions of a foot are used.  The 
feet are broken up into 10 pieces (or tenths) rather than the regular 12 inches.  Inches 
are NOT normally used in surveying.  The unit of angle used in surveying is the degree, 
defined as 1/360 of a circle.  One degree (1°) equals 60 minutes, and 1 minute equals 
60 seconds. 
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Horizontal Measurements & Instruments (continued)Horizontal Measurements & Instruments (continued)Horizontal Measurements & Instruments (continued)Horizontal Measurements & Instruments (continued)    
 
Before modern instruments and computers made it possible to measure distances 
electronically, surveyors measured distances with flexible steel tapes.  Before the 
flexible steel tapes, surveyors used steel chains, called Gunter’s chains.  A Gunter’s 
chain was 66 feet long or 1/80 mile.  Such chains were expensive, and the links 
deteriorated, thus altering the length of the chain.  When steel band tapes became 
available, they replaced the chain.  By tradition, though, surveyors still refer to a flexible 
steel tape as a “chain”. 
 
The illustration below shows how horizontal distance is described on sloping ground. 
 

 
 
Horizontal distances are generally measured with an electronic distance meter (EDM).  
The EDM is placed at one of the two points between which the distance is to be 
measured.  The EDM generates a light or infrared beam that travels across the distance 
to a prism (reflector) and back, which then measures the length of time it took the 
beam to travel that distance.  The time depends both on the distance between the two 
points and on the speed of light.  The speed of light in air is almost constant, although 
it depends slightly on atmospheric pressure and temperature.  The EDM measures the 
slope angle and distance, and converts the slope distance mathematically to a 
horizontal distance.    Distance measurement, over 100 feet, is usually more accurate 
and faster with an EDM than with a chain.  Most modern EDM’s are incorporated into 
the surveyor’s Total Station. 
 
Total stations have built-in computers, called a data collector, to record the survey 
measurements taken during the day.  The total station also has a sophisticated 
compass with which angular relationships can be measured.  A total station is a 
complex, delicate and expensive instrument, and many controls must be operated on 
the instrument to obtain accurate readings. 
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Horizontal Measurements & Instruments (continued)Horizontal Measurements & Instruments (continued)Horizontal Measurements & Instruments (continued)Horizontal Measurements & Instruments (continued)    
 
Total stations and levels, have two focusing adjustments – one for the crosshairs and 
one for the distant object.  First, focus the eyepiece, or ocular, so that you see the 
crosshairs clearly.  Disregard the distant object completely during this adjustment; it 
may help to defocus the distant object or point the telescope at the sky, away from the 
sun.  After the ocular is focused on the crosshairs, point the telescope at the distant 
object, and use the object-focusing adjustment to focus on the distant object.  The 
crosshairs should remain in focus as you focus on the distant object.  Then, move your 
head slightly sideways while looking through the telescope, and verify that the crosshair 
pattern does not appear to move across the distant object.  If the crosshair pattern 
does move, the telescope is not focused properly.  If you focus incorrectly, you may get 
incorrect readings without noticing that anything is wrong.  Generally, the ocular needs 
to be focused only once for your own eyes, but you might need to focus separately on 
each distant object.  When another person looks through the telescope, it might need 
to be refocused completely. 
 

 
 

You will need to gather and record the data necessary to draw a map of your survey.  
Along with gathering the data for showing the boundary of your survey, you will write a 
description of each monument, and record angles and distances measured to them.  
Using the notes your crew has recorded, you will be able to check that your work was 
done properly and draw a map of your survey. 
 
Sample Set-up Procedure: 
 

1. Position the tripod over the point. 
2. Place the total station on the tripod, and level it so that it is directly over the 

point. 
3. Observe the back sight either by a prism on a tripod or by the rod your crew 

member is holding. 
4. Set the instrument’s horizontal angle to zero. 
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Horizontal Measurements & Instruments (continued)Horizontal Measurements & Instruments (continued)Horizontal Measurements & Instruments (continued)Horizontal Measurements & Instruments (continued)    
 

5. Measure the distance between the point where you are and the back sight point.  
Record this measurement in the notebook or call it out to the note keeper for 
your crew. 

6. Turn the total station to the next corner point. 
7. Read the horizontal angle.  Record this angle in the notebook or call it out to the 

note keeper for your crew. 
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Name:        Date:      
 
Troop No.:       
 

REQUIREMENT #2 
 

With your crew (two or more scouts) and a surveyor, find the corners of a three sided 
figure and one auxiliary point that have been laid out for you.  Set an instrument over 
each of the corners and record the angle turned between each line and the distance 
measured between each corner.  With the assistance of a surveyor, compute the error 
of closure from the recorded notes.  The error of closure must not be more than five 
feet.  All measurements should be made using instruments, methods, and accuracies 

consistent with current technology. 

 
Crew Members:        
 
          
 
          
 
 
Instrument Used for Measurements:         
 
Temperature:      
 
Barometric Pressure:     

 

 
Descriptions: 
 
Point #1:             
              
 
Point #2:             
              
 
Point #3:             
              
 
Point #4:             
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Name:        Date:      
 
Troop No.:       
 

REQUIREMENT #2 (continued) 
 
 

POINT#   ANGLE     DISTANCE   
    dd-mm-ss (LT or RT)    (Feet) 

 
   3 
 
   1        
              
   2        
              
   3        
              
   4        
 
   4 
 
   3        
              
   1 
 

 

 
 

Angles @ Point# 3: 
 
  Full Circle   360-00-00 
 
  2 – 3 – 1        measured 
 
  1 – 3 – 4        measured 
 
  4 – 3 – 2        calculated 
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Name:        Date:      
 
Troop No.:       
 

REQUIREMENT #2 (continued) 
 
 

Interior angles: 
 

Formula: 180 * ( N – 2 ) = 180 * (     - 2) =     
 

 

 
 

POINT#   ANGLE    
    dd-mm-ss 

 
 
   1        
 
   2        
 
   3        
 
 
Sum        

 

 
 
 
 
 
 
 
 
 
 
 
The above tasks are completed. 
 
Verified by:               
   Print Name, LS# & initial 
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Drawing Your MapDrawing Your MapDrawing Your MapDrawing Your Map    
 
In requirement #2, you recorded field notes that show what you measured along with 
the descriptions of the monuments occupied.  You can now use those field notes to 
neatly draw your map (not to scale) for requirement #3.  Field maps should include 
crew member names, weather conditions, North arrow, lines connecting the three sided 
figure & auxiliary point, descriptions of what you recovered at each corner, as well as 
angles & distances measured.  On maps, the north direction usually is up.   
 
Never discard your field notes after the map is finished; your notes are your original 
and most accurate record.  If you make a mistake on your map, you will need to review 
our original notes to determine the source of the error and the correct measurement 
data.  Or, you might have recorded things which may become important later.  Field 
notes, which surveyors generally keep on file, might also become important evidence in 
court. 
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Name:       Date:      
 
Troop No.:       
 

REQUIREMENT #3 
 

From the field notes gathered from the above requirements, neatly draw a field map 
(not to scale) of your survey.  Field maps should include crew member names, weather 
conditions, North arrow, lines connecting the three sided figure & auxiliary point, 
descriptions of what you recovered at each corner, as well as angles & distances 
measured. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The above tasks are completed. 
 
Verified by:               
   Print Name, LS# & initial 
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Levels & InstrumentsLevels & InstrumentsLevels & InstrumentsLevels & Instruments    
 
Leveling is a general term applied to any of the various processes by which elevations 
of points or differences in elevation are determined.  It is a vital operation in producing 
necessary data for mapping, engineering design, and construction. 
 
The leveling instrument is used to read graduated rods held on fixed points on the 
ground.  A horizontal line of sight within the telescope is established by means of a 
level vial or automatic vertical compensator.  The compensator slightly adjusts the 
telescope’s line of sight so that the horizontal crosshair indicates a level line.  The 
compensator does not function if the level is tilted too far. 
 
The graduated rod looks something like this when looking through the level’s telescope: 
 

 
 
For today, we will just read the middle crosshair.  In this case it would be 3.10 feet. 
 
The big red numbers are the feet measured from the ground up.  The black numbers 
are tenths of a foot which means ten parts in one foot.  And those tenths of a foot are 
broken up into ten more pieces called hundredths which are designated by the black 
bars on the graduated rod.  You will notice there are points on some of the black bars.  
The black bar with the point on the top is an even foot or tenth of a foot.  The black bar 
with the point at the bottom is five hundredths since it is half way between the tenths.  
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Levels & InstrumentsLevels & InstrumentsLevels & InstrumentsLevels & Instruments    (continued)(continued)(continued)(continued)    
 
Basic procedure: 
 

• Set up the instrument halfway between the benchmark (BM) and the point to be 
elevated. 

• Level the instrument, a plus sight (also called back sight, B.S.) is the reading on 
the rod held on a point of known or assumed elevation. 

• This reading is used to compute the height of the instrument (H.I.), defined as 
the vertical distance from datum to the instrument line of sight. 

• Then turn the telescope to view the minus sight (also called foresight, F.S.), is 
obtained. 

• Subtracting the foresight from the height of the instrument gives the elevation of 
the point occupied. 

 

 
 
The process of taking a back sight, followed by a foresight, is repeated over and over 
until the circuit is completed.  The intermediate points upon which the rod is held in 
running a line of differential levels are called turning points (T.P.).  Turning points 
should be solid objects with a definite high point. 
 
Before a crew leaves the field, all possible note checks must be made to detect any 
mistakes in arithmetic and verify achievement of acceptable closure.  The algebraic sum 
of the plus and minus sights applied to the first elevation should give the last elevation. 
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Name:       Date:      
 
Troop No.:       
 

REQUIREMENT #4 
 

Use one of the corner markers from above requirements as a benchmark with an 
assumed elevation of 100 feet.  Using a level and rod, determine the elevation of the 
other three corner markers.  For a large group, set up a separate area for a level run, 

elevating several points from a benchmark and checking into another benchmark. 

 
   (+)     (-)    Adj. 
Sta  B.S.  H.I.  F.S.  Elev.  Elev.  Notes 
 
            BM #1 
              
  TP1              
              
  TP2              
              
  TP3              
              
  TP4              
              
            BM #2 
 Sum=    Sum=   

 

 
Page Check: 
 BM #1     
  +    
 Sub-total    
 
  -    
 BM #2     

 

 
 
The above tasks are completed. 
 
Verified by:               
   Print Name, LS# & initial 
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Global Positioning System Global Positioning System Global Positioning System Global Positioning System ––––    GPS GPS GPS GPS SurveyingSurveyingSurveyingSurveying    
 
You probably have seen a Global Positioning System (GPS) receiver in use, either one 
mounted in a car or a handheld model.  Handheld GPS receivers tell you where you are 
and can be programmed to tell you how far and which direction to go to reach your 
destination.  GPS receivers in cars and boats have a screen with a map that traces your 
progress and shows the distance and direction to your destination. 
 
GPS is used for both navigation and precise positioning.  Surveyors are more concerned 
with precise positioning, however there are some applications for navigation.  GPS 
procedures for determining precise point positions is basically measuring distances from 
points of unknown location to satellites whose positions are known at the instant the 
measurements are taken.  The concept is like measured distances by taping or EDM 
instruments from a station of unknown position to several known positions.  The basic 
difference is that in GPS, the known positions are the satellites. 
 
GPS receivers use NAVSTAR (navigation system with timing and ranging) satellites, 
which were launched by NASA.  The receiver processes a radio signal from the satellite 
that tells the position of the satellite and the time that the satellite was is that position.  
Using this information, the receiver calculates its distance from the satellite.  Using the 
distance measurements from four or more satellites, the receiver can calculate its 
position on Earth. 
 
Handheld GPS receivers are accurate to within plus or minus three meters, but this is 
not accurate enough for most surveying tasks.  To make their systems more accurate, 
surveyors place a receiver on a point for which the position is known.  This receiver 
compares the known position to the position it computes from the satellites.  The 
difference between the positions becomes the correction factor, or error of closure.  
Surveyors employ this correction method for two types of GPS surveying: kinematic and 
static. 
 
Kinematic GPS surveying uses a receiver positioned at a known point to broadcast the 
correction factor to other GPS receivers, called rovers, at unknown points.  Rovers 
determine their positions from the GPS satellites and apply the broadcast correction 
factor to calculate their actual positions.  To do this, the rovers must occupy a position 
for a period of a few seconds to a few minutes, depending on the number of satellites 
used to make the calculation.  This method is commonly used in mapping surveys and 
can produce measurements accurate to within plus or minus one centimeter. 
 
Today, we will concentrate on real-time kinematic (RTK) surveying.  RTK surveying, as 
implied by its name, enables positions of points to be determined instantaneously as 
the roving receiver occupies each point.  Like other kinematic methods, RTK surveying 
requires that two receivers be operated simultaneously.  The unique aspect of this RTK 
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Global Positioning System Global Positioning System Global Positioning System Global Positioning System ––––    GPS Surveying (continued)GPS Surveying (continued)GPS Surveying (continued)GPS Surveying (continued)    
 
surveying procedure is that radio modems are used.  One receiver occupies a reference 
station and broadcasts raw GPS observations to the roving unit.  At the rover, the GPS 
measurements from both receivers are processed in real-time by the unit’s onboard 
computer to produce an immediate determination of its location.  Because point 
positions with high accuracy are immediately known, RTK surveying is applicable for 
construction stakeout, locating details for topographic mapping and for many other 
surveying tasks. 
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Name:       Date:      
 
Troop No.:       
 

REQUIREMENT #5 
 

Show that you know what GPS is, its purpose, the accuracies for both RTK and 
handheld GPS units. 

 
 
1. What does G. P. S. stand for?           
 
2. What are the two purposes of GPS?          
 
              
 
3. How accurate are handheld GPS units?          
 
4. What does R. T .K. stand for?           
 
5. How accurate is RTK surveying?           
 
6. Describe two points that you found using RTK & how close the readings were when 

you occupied the point. 
 

•              
 

•              
 
7. Describe two points that you found using a handheld GPS unit RTK & how close the 

readings were when you occupied the point. 
 

•              
 

•              
 

 

 
The above tasks are completed. 
 
Verified by:               
   Print Name, LS# & initial 
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Name:       Date:      
 
Troop No.:       
 

REQUIREMENT #6 
 

Using plumb bobs and a chain determine the distance between three points, distances 
between each point being less than 100 feet.  Also, calculate your pace by walking 

three times between two points 100 feet apart for an average step distance. 

 
Chained distances: 
 
Point #1 to Point #2:             
 
Point #2 to Point #3:             
 
 
Total from Point#1 to Point #3:            
 

 

 
Pacing: 
 
1st Number of steps per 100 feet:           
 
2nd Number of steps per 100 feet:           
 
3rd Number of steps per 100 feet:           
 
 
Average number of steps per 100 feet:           
 
 
Average pace in feet:             
 

 

 
 
The above tasks are completed. 
 
Verified by:               
   Print Name, LS# & initial 
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Land Surveying and Related CLand Surveying and Related CLand Surveying and Related CLand Surveying and Related Careersareersareersareers    
 
Today we have concentrated on horizontal angles, horizontal distances and vertical 
distances.  In surveying terms that would be locating boundaries on the ground and 
measuring their height (topography).  Some surveyors specialize in surveying land 
parcels ranging in size from small lots to entire cities to huge tracts of forest land.  Such 
surveying is not all outdoor work; surveyors spend much of their time researching 
records of old surveys and deeds.  Even much of the outdoor work may consist of 
searching for traces of old surveyor’s monuments.  To know what to measure, 
boundary surveyors must have extensive legal knowledge and often must work closely 
with attorneys.  Surveyors work in organizations ranging in size from very small 
companies to large organizations like the United States Government. 
 
Engineering and construction surveyors locate buildings and other structures on 
the land and ensure that they are built in the right shape.  Geodetic surveyors 
specialize in the detailed shape of Earth and in the precise measurement of widely 
separated points, so that the local surveys can be connected to each other.  
Hydrographic surveyors measure rivers, lakes, ship channels, and ocean bottoms.  
Mine and tunnel surveyors make sure that tunnel crews boring toward each other 
from opposite ends, possibly many miles apart and deep underground, actually meet in 
the middle.  Route surveyors lay out highways, railroads, and pipelines over long 
distances, sometimes under difficult terrain and weather conditions. 
 
If you are considering surveying as a career, you should enjoy: 

• Working with precise instruments and computers. 
• All of your high school mathematics courses and take as much mathematics 

and physical science as your high school offers. 
• Both physically demanding outdoor work as well as work done in an office 

environment. 
 
For an entry level position in land surveying you need a high school diploma and an 
aptitude for math.  Surveying currently does not require four years of college education.  
However, there has been talk about making it a requirement for licensure.  A surveyor’s 
education does not end upon graduation from college.  To stay current in new 
instruments and methods, a surveyor is always learning whether by reading, attending 
a workshop/seminar or attending a college level course. 
 
Other career fields related to surveying also might be considered.  These areas also use 
surveying instruments and methods, or perhaps work with the measurement of land.  
For example, surveying draftsperson use sophisticated computer systems to convey 
surveyors’ work into the detailed maps that surveyors use to present work to clients.  
Cartographers convert survey and other data into maps of all sizes and scales.  
Photogrammetrists use aerial photography for mapping.  Graphic information systems 
specialists collect and process enormous amounts of survey and map data to coordinate 
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Land Surveying and Related CLand Surveying and Related CLand Surveying and Related CLand Surveying and Related Careersareersareersareers    (continued)(continued)(continued)(continued)    
 
landownership, taxation, roads, and utilities.  Some attorneys work closely with 
surveyors on land and water rights.  Title insurance specialists use surveyors’ data and 
other information as a basis for insuring their clients’ land.  Optical tooling is a very 
precise and specialized form of surveying that engineers use to align large machinery 
like rolling mills, large structures like ships, and large scientific instruments.  Other 
engineers design and build mechanical, optical, and electronic instruments for surveying 
and related fields, and develop computer hardware and software for automating data 
collection and processing, and for drawing maps. 
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Name:       Date:      
 
Troop No.:       
 

REQUIREMENT #7 
 

Name some various types of surveying & mapping specialties, applications of surveying 
technology to other fields, career opportunities in surveying & related fields, and 
qualifications & preparation for such a career. 

 
 
Name seven different types of specialty surveyors: 
 

1.                
 
2.                
 
3.                
 
4.                
 
5.                
 
6.                
 
7.                

 
 
What are the requirements for an entry level position in land surveying: 
 

•                
 

•                
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Name:       Date:      
 
Troop No.:       
 

REQUIREMENT #7 (continued) 
 
 
Name eight careers related to land surveying: 
 

1.                
 
2.                
 
3.                
 
4.                
 
5.                
 
6.                
 
7.                
 
8.                

 
 
 
 
 
 
 
 
 
 

 
 
The above tasks are completed. 
 
Verified by:               
   Print Name, LS# & initial 
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Land Surveying ResourcesLand Surveying ResourcesLand Surveying ResourcesLand Surveying Resources    
 
Boy Scouts of America 
Merit Badge Series 
Surveying 
2005 Printing 
 
Elementary Surveying 
Ninth Edition 
By Paul R. Wolf & Russell C. Brinker 
 
Snakebite Overview, Symptoms & Treatments 
http://www.medicineonline.com/encyclopedia/W/Wilderness-Snakebite 

 


