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RULE §363.12 Training Programs Tradesman Plumber-Limited 
License Applicants 

 
 
(a) Before an applicant may take an examination for a Tradesman Plumber-Limited license or 
Journeyman Plumber license, the applicant must complete classroom training provided by a 
board-approved instructor in a board-approved training program in the areas of health and safety, 
the latest versions of plumbing codes adopted by the Board, and water conservation for at least:  
  (1) 24 hours, if the applicant is applying to take a Tradesman Plumber-Limited License 
examination; or  
  (2) 48 hours, if the applicant is applying to take a Journeyman Plumber examination.  
(b) The classroom training shall include the following Continuing Professional Education (CPE) 
classes as provided by §365.14 of this title (relating to Continuing Professional Education 
Programs):  
  (1) one six hour CPE class, if the applicant is applying for a Tradesman Plumber-Limited 
license; or  
  (2) two six hour CPE classes, if the applicant is applying for a Journeyman Plumber license.  
(c) In addition to the CPE classes required by subsection (b)(1) and (b)(2) of this section, 
applicants for a Tradesman Plumber-Limited License and Journeyman Plumber license must 
complete the OSHA 10-Hour Outreach Training, including Construction Mandatory Topics 
Review, as set forth in paragraphs (1) - (9) of this subsection:  
  (1) Introduction to OSHA;  
  (2) OSHA Focus on Four Hazards, including:  
    (A) Fall Protection;  
    (B) Electrical;  
    (C) Caught in Between; and  
    (D) Struck By;  
  (3) Personal Protective and Life Saving Equipment;  
  (4) Health Hazards in Construction, including:  
    (A) Hazard Communication; and  
    (B) Silica;  
  (5) Tools, including:  
    (A) hand tools; and  
    (B) power tools;  
  (6) Excavations;  
  (7) Stairways and Ladders;  
  (8) Hazardous Materials; and  
  (9) Introduction to Industrial Hygiene and Blood Borne Pathogens.  
(d) In addition to the CPE classes and OSHA training required by subsections (b)(1), (b)(2) and 
(c) of this section, applicants for a Tradesman Plumber-Limited License and Journeyman 
Plumber license must complete eight hours of classroom training, as set forth in paragraphs (1) - 
(7) of this subsection:  
  (1) two hours, to include:  
    (A) reading and understanding residential construction drawings;  



    (B) learning the basics of math for plumbing;  
    (C) drawing rough in and riser diagrams;  
  (2) one hour to review the International Residential Code chapter on Fuel Gas, including:  
    (A) definitions;  
    (B) pipe sizing and layout; and  
    (C) testing and inspections;  
  (3) one hour to review the International Residential Code chapter on General Plumbing 
Requirements, including:  
    (A) individual water supply and sewage disposal;  
    (B) structural and piping protection, including notching and boring;  
    (C) trenching and backfilling;  
    (D) workmanship and waterproofing penetrations; and  
    (E) listed, labeled and approved materials;  
  (4) one hour to review the International Residential Code chapters on Plumbing Fixtures and 
Water Heaters, including:  
    (A) the installation of plumbing fixtures and accessories;  
    (B) water heater installation and replacement, including hazards of improper installations; and  
    (C) water heater safety devices and alternative methods of existing installations not to code;  
  (5) one hour to review the International Residential Code chapter on Water Supply and 
Distribution, including:  
    (A) understanding and principals of backflow protection for potable water systems;  
    (B) water supply systems, including thermal expansion control and water hammer arrestors;  
    (C) water conservation and maximum flow for plumbing fixtures;  
    (D) sizing and pressures of potable water systems from the meter throughout distribution to 
fixture connections;  
    (E) materials and installation of potable water piping;  
    (F) demonstration of soldering and brazing according to B-828 standards;  
    (G) hangers, anchors and supports; and  
    (H) drinking water treatment units;  
  (6) one hour to review the International Residential Code chapters on Sanitary Drainage and 
Vents, including:  
    (A) materials and installation of drainage systems including proper grade and changes in 
direction of fittings;  
    (B) preparation of piping;  
    (C) standards for solvent cementing of pipe and fittings;  
    (D) cast iron piping and fittings;  
    (E) location and installation of cleanouts;  
    (F) sumps and ejectors sizing and installation;  
    (G) understanding the principals and physics of proper venting;  
    (H) installation of different types of venting systems; and  
    (I) improper connections and prohibited venting applications;  
  (7) one hour to review the International Residential Code chapter on Traps, including:  
    (A) design and prohibited traps;  
    (B) sizing and installation of traps and trap arms; and  
    (C) trap protection. 
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You are eligible to take the Tradesman Plumber-Limited Examination if you meet the 
following requirements (check each box that applies to you): 
 
Citizenship Status: 
 I am a citizen or national of the United States; OR 
 I am an alien lawfully admitted to the United States for permanent residence; OR 
 I am an alien authorized to work lawfully in the United States. 

Accepted forms of proof include: (1) a certified copy of your birth certificate issued by a 
city/county/state/federal certifying authority (if born in the United States); (2) a certified copy of 
your Consular Report of Birth (if born abroad to a U.S. citizen/parent); (3) a legible copy of both 
sides of your Certificate of Naturalization or Certificate of Citizenship (if a naturalized U.S. 
citizen); (4) a legible copy of both sides of the U.S. Immigration and Naturalization Service 
document evidencing your current status (if a permanent resident alien or an alien authorized to 
work lawfully in the United States, or any other status). Foreign birth certificates are NOT 
accepted. 
 
Licensure: 
 I am currently registered as a Plumber's Apprentice in Texas; OR 
 I am currently licensed as a Journeyman Plumber in another state; OR 
 I am currently licensed as a Master Plumber in another state. 

An applicant licensed in another state must submit a letter on the official letterhead of the state 
entity that issued the license stating: (1) the type of license held; (2) the length of time the 
applicant has been licensed; (3) whether the license is current; (4) whether any complaints have 
been filed against the applicant; and (5) whether any disciplinary actions have been taken 
against the applicant. 
 
Work Experience:  
 I have at least 4,000 hours of experience working at the trade of plumbing under the 

supervision of a Responsible Master Plumber and while registered as a Plumber's 
Apprentice; OR 

 I have at least 4,000 hours of experience working at the trade of plumbing under the 
supervision of a Master Plumber licensed in another state. 

Proof of hours must be submitted on the Employer Certification Form (ECF), which is available 
at www.tsbpe.texas.gov under "Forms and Applications."  TSBPE only accepts signed, original 
ECFs.  If you earned your hours working for multiple employers, you must submit a separate 
ECF for each employer. 
 
* For verification of plumbing training obtained in the military, call (512) 936-5250. 
 
 
 
 

TRADESMAN PLUMBER-LIMITED EXAMINATION – IMPORTANT INFORMATION 

http://www.tsbpe.texas.gov/
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Classroom Training:  
 I have completed ALL of the following training: 

o 6-hour continuing professional education course (in the classroom);  
o OSHA 10-Hour Outreach Training;  
o 8-hour training on the International Residential Code and/or Uniform Plumbing Code; 

OR  
 I am exempt from the training listed above because I am enrolled and in good standing with, 

or have completed, a training program approved by the United States Department of Labor 
Office of Apprenticeship. 

You must take the 24-hour classroom training from a Course Provider approved by the TSBPE. 
A list of approved providers is posted on the website at www.tsbpe.texas.gov under "CPE and 
Other Training."  The provider will give you a certificate of completion that you must submit with 
your application.    

 
Application Fee: 
 I have submitted the non-refundable Tradesman Plumber-Limited Examination application 

fee of $36. 
Accepted forms of payment include: cashier’s check, money order, personal check, or company 
check 
 
Required Documentation: 
 I have submitted all of the supporting documents required by the TSBPE (see Item #13 on 

application). 
 
Your Identity Will be Verified: Current (not expired) photographic identification, such as a 
driver’s license or state issued identification, will be required from the applicant on the day of the 
examination and must be verified before the examination begins. 
 
Americans with Disabilities Act: The TSBPE offers reasonable accommodations for persons 
taking the examination, as required by the Americans with Disabilities Act. If you require special 
accommodations, please make such requests in writing and submit with your application for 
examination. 
 
Studying for the Exam:  An overview of the Tradesman Plumber-Limited examination, an 
explanation of how to prepare for the examination, and sample questions are provided in detail 
in the Tradesman Plumber-Limited Examination Review Course and may be downloaded free 
of charge at www.tsbpe.texas.gov under “Applications and Forms.” 
 
Training Periods for Examination Failures: Anyone who fails all or part of an examination 
must complete a training period before retaking the exam.  The length of the training period 
depends on the number of times a person has failed.  (1) First failure: a 30-day training period, 
(2) Second failure: a 60-day training period, (3) Third and subsequent failures: a 90-day training 
period. 
 
Equal Opportunity Statement: The Texas State Board of Plumbing Examiners does not 
discriminate on the basis of race, color, national origin, sex, religion, age or disability in 
employment or the provision of services. 

 
Revised May 2017 
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TRADESMAN PLUMBER-LIMITED EXAMINATION APPLICATION                                       Revised May 2017 
 
1. Date  ►Incomplete applications expire one year from receipt.  (See instructions in #13, below.) 
 
2. Last name (Print)       First      

 
   MI                  

3. Mailing address                                                                                        City                                                               
 
4. State   Zip Code   Date of birth   Age                        
 
5. Driver’s License/ID No.   Social Security No.                                                               
Disclosure of your social security number is required. Your social security number is being solicited pursuant to Texas Family Code § 231.302 for use by the 
state’s Title IV-D agency to assist in the administration of laws relating to child support enforcement under 42 U.S.C. §§ 601-617 and 651-669. 
 
6. Texas Plumber License # or Out-of-State License # issued by State of     
 
7. Home Tel. #   Mobile Tel. #   Email                                                       
 
8. Employed by                                                                                        Employer Tel. #     
 
9. Please check the box below to indicate where you want to take the written part of the examination.  The non-written 

parts of the examination are only given in Austin.   
 Austin, Texas:  Complete three-part examination given in one day or re-examination of one portion 
 El Paso, Texas:  Written portion only, with final two portions taken in Austin, Texas at a later date 
 Harlingen, Texas:  Written portion only, with final two portions taken in Austin, Texas at a later date 

 
10. Have you ever been convicted of a misdemeanor in this state or any other state?   Yes or  No 
11. Have you ever been convicted of a felony in this state or any other state?  Yes or  No 

If you answer YES to #11, you must submit a Supplemental Criminal History Information Form (SCHIF) and all 
documentation listed on page 2 of the Form with this application. The SCHIF is available on the TSBPE website at 
www.tsbpe.texas.gov under “Application and Forms.” 

 
12. Are you an active member of the military or a veteran?  Yes or  No 
 
13. Incomplete applications will not be processed.  Check the following boxes as you include the items which 

must be submitted with this application in order for the application to be considered complete.  Please 
submit all items at one time and in one envelope.   
 $36 examination fee (the fee is non-refundable)  
 Proof that the applicant is a citizen or national of the United States, or an alien lawfully admitted to the United States 

for permanent residence, or an alien authorized to work lawfully in the United States 
 Legible copy of current photographic identification issued by the State of Texas or another state or jurisdiction 
 Employer Certification Form(s) verifying 4,000 hours of work experience in the plumbing trade 
 If you answered “yes” to question #11: Supplemental Criminal History Information Form and required documents 
 Certificate(s) of completion for 24-hour classroom training or copy of official certificate of completion of a training 

program approved by the United States Department of Labor Office of Apprenticeship 
 If licensed in another state: verification letter, on official letterhead, from the entity that issued the license   

 
14. BY SIGNING BELOW, I TESTIFY THAT I UNDERSTAND THAT SUBMITTING ANY FALSE INFORMATION TO 

THE BOARD IS A CRIMINAL OFFENSE AND WILL ALSO RESULT IN DISCIPLINARY ACTION, UP TO AND 
INCLUDING REVOCATION OF MY PLUMBING LICENSE OR REGISTRATION AND AN ADMINISTRATIVE 
PENALTY UP TO $5,000.00. 

 
 

          Signature of Applicant 
 

Fee______________________________________    File No. __________________________________ 
 
1. SCHED:  [  ] 2. SCHED:  [  ] 3. SCHED:  [  ] 

*****************************************************TSBPE USE ONLY****************************************************** 
 

http://www.tsbpe.texas.gov/


Texas State Board of Plumbing Examiners 
Tradesman Plumber-Limited Licensee  

Examination Review Course 
 

The following Examination Review Course is designed to assist a registered Plumber’s 
Apprentice in preparing for the Tradesman Plumber-Limited Licensee examination. 

 
When Should Examination Preparation Begin? 

 
An individual who wishes to become licensed as a Tradesman Plumber-Limited Licensee should 
begin preparing for the required examination when the individual registers with the Texas State 
Board of Plumbing Examiners (Board) as a Plumber’s Apprentice and begins his or her first day 
of the required 4,000 hours of on-the-job training under the supervision of licensed plumbers.  
While training on the job, the Plumber’s Apprentice should gain knowledge of the proper 
preparation and assembly of plumbing materials as well as how the entire plumbing system for a 
one-or-two-family dwelling should be installed.  This knowledge is gained from the licensed 
plumbers who work with, train and supervise the Plumber’s Apprentice and should always 
comply with the recommendations of the manufacturers of the plumbing materials, the 
requirements of the adopted plumbing code and local ordinances.   
 

• In addition to the knowledge gained from his or her 4,000 hours of on-the-job training 
under licensed plumbers, the Plumber’s Apprentice should begin studying the Plumbing 
License Law, rules of the Texas State Board of Plumbing Examiners and the: 

 
• 2012 International Residential Code, English and Spanish editions available by calling 

800-786-4452 or website address is www.iccsafe.org/ 
 
 
 
 

What to Expect From the Examination   
 
The Plumber’s Apprentice will be tested on his or her knowledge and understanding of the 
proper installation of one-family and two-family dwelling plumbing systems.  The examination 
relates to work performed and decisions made on the job by a Tradesman Plumber-Limited 
Licensee. The examination consists of:  

• eighty-five (85) written multiple choice questions; 
• “hands-on” shop work, including measuring, cutting, assembly and fitting of commonly 

used plumbing pipe and fittings (solvent cemented PVC, soldered copper, threaded steel, 
and compression band type cast iron); identifying proper and improper installation of 
water heaters; and 

• design of a two story sanitary drainage and vent system for eight common plumbing 
fixtures and the installation of the designed system into a scaled down model of a two 
story one-or-two family dwelling, using miniature pipe and fittings. 
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How to Study the Plumbing Codes 

 
The examination contains only questions pertaining to plumbing of one-and-two family 
dwellings. Knowledge of commercial plumbing systems is not required for the Tradesman 
Plumber-Limited examination.   
 
In some instances, a plumbing code may refer to a manufacturer’s recommendations on a 
particular subject.  For the purposes of the examination, the Plumber’s Apprentice needs to be 
familiar with the manufacturer recommendations for the installation of solvent cemented P.V.C. 
joints, steel pipe threaded/screwed joints, soldered copper joints and compression band type cast 
iron joints.  These manufacturer recommendations are found in the form of the manufacturer 
instructions for the assembly of the particular product.   For example, the label on most cans of 
P.V.C. primer and solvent cement have instructions for the proper preparation of the pipe and 
application of the primer and solvent cement.  Manufacturer recommendations are also found on 
the labels of most pipe joint compounds for threaded/screwed joints and soldering fluxes for 
copper soldered joints. Manufacturer recommendations for compression band type cast iron 
joints are supplied with the bands or from the supplier or manufacturer.        
 
The plumbing codes are separated into chapters according to subjects.  Some subjects are 
covered in more than one chapter, depending on which code is chosen to study.  For example, 
installation of methods for plumbing materials are generally covered in the General Regulations 
chapter, but more specific methods for installing solvent cemented P.V.C. water pipe, may be 
found in the chapter on Water Supply and Distribution.    
 
When preparing for the examination, the Plumber’s Apprentice should pay particular attention to 
the following chapters and subject matter listed under each chapter:    
 
Chapter on Definitions 
Studying a plumbing code should begin with learning and understanding the proper plumbing 
terms and their meanings found in the chapter on definitions.  When the proper terms and their 
meanings are known and understood, the Plumber’s Apprentice will find the other chapters in the 
plumbing code much easier to understand.  The plumbing codes use only correct plumbing terms 
and do not contain any slang terms.  Since the examination is based on the plumbing codes, only 
correct terms are used in the examination.    
 
A Sample Question from the Tradesman Plumber-Limited Examination: 
 
A vertical vent pipe installed to provide circulation of air to and from any part of the drainage 
system is known as a/an: 
 

A. individual vent 
B. vent stack 
C. combination waste and vent 
D. wet vent 
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Chapter on General Regulations or General Requirements 
The chapter on general regulations or general requirements, generally addresses the requirements 
for the installation of plumbing.   Some of the subjects in this chapter may be more specifically 
addressed in the other chapters of the code.  Some of the subjects covered in this chapter include: 

• types of materials and fixtures which may and may not be used; 
• installation methods which may and may not be used; 
• protection of piping from corrosion, stress, freezing and physical damage; 
• proper bedding, support and protection of pipe installed in trenches and tunnels; 
• limitations on cutting, notching and boring of the building structure; 
• required types and methods of testing and inspection of the plumbing system.    

 
A Sample Question from the Tradesman Plumber-Limited Examination: 
 
Pipe, fittings, traps, fixtures, material or devices used in a plumbing system shall be: 
 

A. painted blue to indicate waste 
B. dyed 
C. marked with identification of the manufacturer 
D. colored 

 
Chapter on Plumbing Fixtures 
The chapter in the codes on plumbing fixtures addresses the approved types and sizes of fixtures, 
faucets and fixture fittings and their installation.  Some of the subjects covered in this chapter 
are: 

• water closets, bidets, lavatories, bathtubs, showers, sinks, automatic clothes washers,  
dish washers, food grinders; 

• fixture fittings and accessories, such as p-traps, tailpieces, slip joint connections, flush 
valves and overflows in water closet tanks. 

 
A Sample Question from the Tradesman Plumber-Limited Examination: 
 
Concealed slip joint connections on fixtures shall be: 
 

A. plastic 
B. prohibited 
C. made with pipe dope 
D. accessible 

 
Chapter on Water Heaters 
The chapter on Water Heaters addresses the installation of water heaters, including the required 
connections, valves and safety devices.  The chapter in the codes on fuel gas, also address many 
requirements for water heater installation and venting.  Some of the subjects addressed in the 
chapter on Water Heaters are: 

• approved locations of water heaters 
• supply valves 
• pressure and temperature relief valves and drains 
• drain pans 
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During the examination, the Plumber’s Apprentice will view several water heater installations.  
Each water heater installation will be numbered.  Each water heater will have the manufacturer’s 
warning and statistical labels affixed to the water heater.  Each water heater installation will 
contain some code violations, which must be identified by the Plumber’s Apprentice.   
 
A Sample Question from the Tradesman Plumber-Limited Examination: 
 
The gas shutoff valve on water heater #1 must be of an approved type and installed: 
 

A. less than 3 feet from the water heater and in the same room 
B. more than three feet from the water heater and down stream of a union 
C. more than three feet from the water heater in an adjoining room 
D. less than 5 feet from the water heater in an adjoining room 

 
Chapter on Water Supply and Distribution 
The chapter on water supply and distribution address materials and installation of hot and cold 
water supply and distribution systems.  Some of the subjects covered in this chapter are: 

• cross-connection contamination prevention, including vacuum breakers and air gaps; 
• approved materials for water supply piping 
• required methods for installation of water piping, including threaded, solvent cement and 

solder joints 
 
A Sample Question from the Tradesman Plumber-Limited Examination: 
 
To prevent turbulence and flow loss, piping must be: 
 

A. insulated 
B. all stainless steel 
C. reamed to full bore 
D. sleeved 

 
Chapter on Sanitary Drainage 
The chapter on sanitary drainage addresses the materials and installation of sanitary drainage 
piping systems.  Some of the subjects covered in this chapter are: 

• approved  and prohibited materials for sanitary drain piping; 
• required methods for installation of drainage piping, including solvent cement joints; 
• required distance between building drain and water service 
• required locations of cleanouts 
• testing of sanitary drainage piping 

 
A Sample Question from the Tradesman Plumber-Limited Examination: 
 
Horizontal drainage piping 2 inches or less in diameter shall be installed with a fall of not less 
than ____ of an inch per foot. 
 

A. 3/4 
B. 1/2 
C. 1/4 
D. 1/8 
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Chapter on Vents 
The chapter on vents addresses the materials and installation of vent systems, which allow the 
sanitary drainage system to operate properly. Some of the subjects covered in this chapter are: 

• the purpose of properly installed vent systems 
• the different vent types and components which create a complete vent system 
• vent terminals 
• grading of vents 
• connection of vent piping to sanitary drainage piping 
• wet venting on the same floor versus wet venting one floor above another 
 

A Sample Question from the Tradesman Plumber-Limited Examination: 
 
Horizontal vent pipes shall be level or graded as to drip back by gravity to: 
 

A. the main vent pipe 
B. the main soil stack 
C. the loop vent 
D. the soil or waste pipe that it serves 

 
Chapter on Traps 
The chapter on traps addresses the materials and installation of traps in the sanitary drainage 
system.  Some of the subjects covered in this chapter are: 

• design of different types of traps 
• fixture traps 
• protection of trap seals 
• prohibited traps 
 

A Sample Question from the Tradesman Plumber-Limited Examination: 
 
In a vertical stack, the use of a wye and 1/8 bend for a trap connection could create: 
 

A. an airlock 
B. back pressure 
C. an “S” trap 
D. backflow 

 
Chapter on Fuel Gas or Fuel Piping 
The chapter on fuel gas or fuel piping addresses the pipes, valves, fittings and installation of 
those materials used for supplying fuel gas to water heaters and appliances.  The subjects 
covered in this chapter that the Plumber’s Apprentice should be knowledgeable of are: 
 

• the different types of fuel gasses 
• approved and prohibited materials for fuel gas piping 
• testing of fuel gas systems 

 
The Plumber’s Apprentice should also know that in order to install liquefied petroleum (L.P.) 
gas, a separate license issued by the Texas Railroad Commission must first be obtained by 
anyone who installs L.P. gas piping. 
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A Sample Question from the Tradesman Plumber-Limited Examination: 
 
Which test medium cannot be used for testing a fuel gas system? 
 

A. Air 
B. Oxygen 
C. Nitrogen 
D. Carbon dioxide 

 
How to Study the Plumbing License Law and Board Rules 

 
The Plumbing License Law and Board Rules contain the regulations for persons who work in the 
plumbing industry to follow.  The Plumber’s Apprentice should be familiar with all of these 
regulations.  However, for the purposes of preparing for the Tradesman Plumber-Limited 
examination, the Plumber’s Apprentice should study the Plumbing License Law, Sections 
1301.351, 1301.356, 1301.403, 1301.404, 1301.452, 1301.502, 1301.508, 1301.701, 1301.702 
and the Board Rules, Sections 361.1, 365.1, 367.2, 367.4, 367.5 and 367.7. 
 
The Plumbing License Law and Board Rules are available on the Texas State Board of Plumbing 
Examiners website at www.tsbpe.state.tx.us, or by calling the Board’s office at 512-936-5200. 
 
A Sample Question from the Tradesman Plumber-Limited Examination: 
 
At least six hours of Board approved continuing professional education is required of: 
 

A. anyone who fails an examination 
B. anyone who fails an examination more than once 
C. any licensee who has held a license for more than five years 
D. any licensee who wishes to renew a license  

 
How to Apply to Take the Tradesman Plumber-Limited Examination 

 
Once the Plumber’s Apprentice has: 

 
• met the minimum 4,000 hours of work experience; and  
• has gained the knowledge of the proper preparation and assembly of plumbing materials 

as well as how the entire plumbing system for a one-or-two-family dwelling should be 
installed, 

 
the Plumber’s Apprentice may apply to take the Tradesman Plumber-Limited examination by 
submitting to the Board, completed:  

 
• Tradesman Plumber-Limited examination application form;   
• Employer Certification form (verifying work experience);  
• the examination fee; and 
• other documentation detailed on the examination application form. 
 

All forms are available on the Texas State Board of Plumbing Examiners website at 
www.tsbpe.state.tx.us, or by calling the Board’s office at 512-936-5200. 
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8 HOUR IRC COURSE 

REQUIRED FOR TRADESMAN AND JOURNEYMAN LICENSES 

 

This course meets the requirements of TSBPE Board Rule 363.12(d)(7)(A)(B)(C), (2)(A)(B)(C), 

(3)(A)(B)(C)(D)(E), (4)(A)(B)(C), (5)(A)(B)(C)(D)(E)(F)(G)(H), (6)(A)(B)(C)(D)(E)(F)(G)(H)(I), 

(7)(A)(B)(C) – Training Program for Journeyman Plumber and Tradesman Plumber – Limited 

License Applicants. 

 

 

 

Conger Construction Services, LLC 

P.O. Box 386 

Blooming Grove, TX 76626 

(844) 559-6701 

(903) 695-0078 

www.conger-construction-services.com 

  

http://www.conger-construction-services.com/
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Chapter 1 

Basic Math & Residential Drawings 
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This Chapter begins our training program as one of the most important facets of the plumbing 

industry, it is the foundation of the trade: Math. It is however presented in a fundamental 

manner and will serve as a basic math skills refresher for the plumber. After the completion of 

this chapter, you will be able to: 

 Add/subtract fractions and whole numbers 

 Compute pipe offsets 

 Read a ruler accurately to the nearest 1/16” 

 Apply formulas in finding area and volume 

In this profession, a skilled plumber must have the ability to make accurate measurements and 

calculations; and must be able to add and subtract dimensions, such as calculating pipe 

offsets, pipe area and the volume of a tank. 

Using Fractions 

Industry standard measuring tools are the folding ruler and/or the steel measuring tape, these 

are most frequently used by plumbers.  Choice will dictate type because the result in 

measurement scale will be the same. 

Being able to accurately read a ruler requires close attention and much practice until it 

becomes second nature. You will begin to notice that the measurement lines vary in length. 

The longer lines represent inches and the shorter lines detail a fraction of the larger line. The 

old adage, “Measure twice, cut once,” is quite profound in this sector; remembering this rule 

will prevent wasted time with costly errors. 

Reading the scale to the nearest 1/16” accurately will become less of a chore, if you begin to 

use the larger dimensions first, such as 1/2" and 1/4” as starting points; and then add or 

subtract from these pivotal starting points to receive the correct reading. Remember that 

practice does make perfect for reading correct measurements, but once you master this task, 

you will quickly and easily be able to calculate the correct measurements, thus saving time and 

money for you and your employer. 
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To fully grasp fractions, note how the ruler is broken down into the basic measurements: 

  

1 2 

2 

½ 

1 

½ 

½ ½ 
1 2 

¼ ¾ ¼ ¾ 

½ ½ 
1 2 

¼ ¾ ¼ ¾ 
1/8 3/8 5/8 7/8 1/8 3/8 5/8 7/8 

Inch dimensions 

(“) 

1/2” dimensions 

divide each inch 

into two equal 

spaces 

1/8” dimensions 

divide each inch 

into eight equal 

spaces 

1/4” dimensions 

divide each inch 

into four equal 

spaces 
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The measurements are now easily read: 

  5 ¾”  

2 1/8”  

1 ¼”  

6 7/8” 



 

P
ag

e6
 

  
2 3/8” + 2 15/16” = 5 5/16” 

2 3/8” + 2 15/16” = ____ In this case: 

 6/16” + 15/16” = 21/16” 

Numerator 

Fractions can only be added together when the denominators are the same. 

The illustration above had to be adjusted; therefore 3/8” becomes 6/16”. Now 

the problem can be solved. 

2 3/8” becomes 2 6/16”. So 2 6/16” + 2 15/16” = 4 21/16” OR 5 5/16 

Denominator 

5 ¾” – 4 ¼” = 5 ¾” 

4 ¼” 

Subtracting the numerators of the fractions produces the following results: 

5 ¾” – 4 ¼” =   2/4” 

Subtracting whole numbers gives: 

5 ¾” – 4 ¼” =   1 2/4” 

Now, 2/4” can be written in a simpler, reduced form: 

5 ¾” – 4 ¼” = 1 ½” 

 

Fractions can easily be subtracted in the same manner as simple addition. 
Adjust the denominators to the same value and continue with the equation. 
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Measurement Conversions 

 

Convert the following decimals to fractions: 

a) .1250 = ________   e) .9375 = ________ 

b) .4375 = ________   f) .1875 = ________ 

c) .75 = ________    g) .0625 = ________ 

d) .8750 = ________   h) .25 = __________ 

 

Convert the following fractions to decimals: 

a) 1/2 = ________    e) 1/8 = ________ 

b) 11/16 = ________   f) 3/8 = ________ 

c) 15/16 = ________   g) 3/4 = ________ 

d) 5/8 = ________    h) 7/16 = _______ 

  



 

P
ag

e8
 

Useful Math for the Jobsite 

One gallon of water = 8.345 pounds 

One foot of water = .4335 psi 

One cubic foot of water = 7.48 gallons 

One cubic foot of water = 62.42 pounds 

One square foot = 144 square inches 

One cubic foot = 1728 cubic inches 

Area of a circle = 𝑨 = 𝝅𝒓𝟐 or .7854 x D2 

Circumference = 𝝅𝑫 𝒐𝒓 𝟐𝝅𝑹 

Pi or 𝝅 = 𝟑. 𝟏𝟒𝟏𝟔 

D = Diameter 

R = Radius 
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Common Jobsite Math Problems 

Do not use a calculator for questions 1-13: 

1. Add the following numbers, 14, 108, 1027, 6, 339_________ 

2. Add the following numbers, 1.06, 113.94, 0.642, 2.009_________ 

3. Subtract 1026 from 2003._________ 

4. Subtract 56.078 from 87.64_________ 

5. Multiply 43 by 7_________ 

6. Multiply 1137 by 56_________ 

7. Multiply 11.007 by 108.2_________ 

8. Divide 1064 by 8_________ 

9. Divide 109.86 by 10.3_________ 

10.  Add the following fractions, 1/4 + 1/8 + 3/16 + ½_________ 

11.  Multiply the following fractions 3/7 by 5/9 by ½_________ 

12.  Divide the following fractions 1/4 by ½_________ 

13.  Divide 3/16 by 1/8_________ 

14.  Convert 5/8 to its decimal equivalent, round your answer to three decimal 

places_________ 

15.  A plumber cuts three sections of pipe from a 12’ length of PVC the lengths of the 

sections are 33 3/8”, 56 5/8” and 39 7/8”. What is left over from the full length, if the 

saw cut is 1/8” wide?_________ 

16.  What is 12% of 63?_________ 
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17.  17 is what percent of 26._________ 

18.  12.9 is 15% of what number._________ 

19.  Write 16% as a decimal number and a fraction. (reduce to lowest terms) 

Ans._________ 

20.  What is the grade or change in elevation of a 4” sewer line, that is 240 foot long, at a 

¼” per foot fall? _____________ 

 

21.  What is the grade or change in elevation of a 4” sewer line, that is 240 foot long, at a 

2% fall? ____________________ 

 

22.  Excluding the weight of the water heater, how much does a full 40 gallon water 

heater way? ___________________ 

 

23.  The area of a 4” I.D. pipe is equal to? _________________ 

 

24.  You have a section of 3” I.D. pipe suspended horizontally above the cealing. This 

section of piping is 30 feet long and is full of water. What is the total weight of the 

water in this section of pipe? ________________ 
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Example of an Isometric 

Plumbing Plan 

Look at this Isometric Plumbing 

Plan (#1) and see if it matches 

the following plan (#2), if it 

doesn’t draw the correct 

Isometric to reflect the plumbing 

fixtures below (#2) 

Question #25 

 

Isometric Plan #1 
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Plan #2 
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What fittings are needed to install building drain-lines on this isometric plan (Don’t 

forget…solvent cement)? 

 

 

 

 

 

 

 

 

Notes for Reading Residential Drawings (Typical Plans: ¼ = 1’ or 1/8” = 1’ Scale) 

Vent-Through-Roof 

(VTR) 
Question #26 
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Chapter Notes:  

To understand the scope of a plumbing project, you must know how to read and interpret 
drawings. These include civil, architectural, structural, mechanical, plumbing and electrical 
drawings. 

 Electrical with equipment schedules, mechanical, windows/doors are good to note so 
plumbing can be considered/coordinated to avoid clashing. Mechanical may require 
plumbing connections (gas); also open-air returns to avoid.  

 Many times plumbing plans include isometric draw-ups of the water distribution, 
building drains and gas distribution. Some show the isometric drawings and the general 
route of these systems with pipe sizes; and general locations of the urinals, water 
closets and lavatories. Other plans only have locations, and the plumber must perform 
their own measurement calculations and draw their own isometrics for these systems. 

Schedules: 

Residential plumbing plans may include schedules for the individual plumbing systems. 
Plumbing schedules establish the governing plumbing codes, specify piping materials and call 
out insulator requirements, if these are not included, the local AHJ (Authority Having 
Jurisdiction) must be consulted for code requirements and amendments. The first column 
contains the letter or number key that corresponds to the fixtures locations in the isometric 
drawings. 

Isometric Drawings: 

Are three dimensional renderings of fixtures, appliances or installations in which all vertical 
lines are depicted vertically and all horizontal lines are projected at a 30-degree angle and 
appear to go back into the horizon. 

The Material Take-off: 

The shopping list; pull from isometric drawings and/or scaled measurements drawn on plans. 
Performing the material take-off of the plumbing plan enables the plumber to determine how 
many of each item (fixtures, piping, fittings and other materials) to complete project for all 
three phases: Rough-In, Top-Out & Trim-Out. Be sure to include a description of each item, 
this will help with the estimate of material & labor costs before the project and validation of 
cost consideration after. 
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Chapter 2 

IRC 

Chapter 24 Fuel Gas 

 

 

          

  



 

P
ag

e1
6

 

Chapter 2 will lay a foundation for fuel-gas piping systems, fuel-gas utilization equipment with 

related accessories, venting systems and combustion air configurations most commonly used 

in one and two family dwellings/structures. Definitions, pipe sizing/layout and testing with 

inspections will be covered in the chapter with regulations of the IRC 2012. 

 

This chapter shall not apply to the following: 

 

1. Liquefied natural gas (LNG) installations 

2. Temporary LP-Gas piping for building under construction or renovation that is not to 

become part of the permanent piping system. 

3. Except as provided in Section G2412.1.1 gas piping, meters, gas pressure regulators, and 

other appurtenances used by the serving gas supplier in the distribution of gas, other 

than undiluted LP-gas. 

4. Portable LP-gas equipment of all types that is not connected to a fixed fuel piping 

system. 

5. Portable fuel cell appliances that are neither connected to a fixed system nor 

interconnected to a power grid. 

6. Installation of hydrogen gas, LP-gas and compressed natural gas (CNG) systems on 

vehicles. 

 
 

 

 

Point of Delivery 

Service Piping 

Service Piping: The piping and equipment between the street gas main and the 

gas piping system inlet, which is installed by and is under the control and 

maintenance of the serving gas supplier 
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Section G2403 General Definitions 
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Section G2404 General 

G2404.3 Listed and Labeled. Appliance regulated by this code shall be listed and labeled for 

the application in ehich theya re used otherwise approved in accordance with Section 

R104.11. The approval of unlisted appliances in accordance with Section R104.11 shall be 

based upon approved engineering evaluation. 
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Section G2406 Appliance Location 

 
Section G2407 Combustion, Ventilation, and Dilution Air 
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G2407.5.1 Standard Method.  

The minimum required volume shall be 50 cubic feet per 1,000 BTU/h. 
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8’ 

50 Cubic Ft. 1,000 BTU Input 

50 X 50,000 = 50 X 50 = 2,500 CU ft. (required) 

20 ft. X 16 ft. = 320 ft. (CU) X 8 ft. (ceiling height) = 2,560 CU ft. 

This size room meets the 2,500 CU ft. requirement with 2,560 CU ft. 

This is an Unconfined Space and Ordinary Tightness (All-Air from 

Interior Space) 

 

50,000 BTU 

Water Heater 
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To Gas Supply if branch connects to appliance if 

branch connects to gas supply 

Tee 

Cap 

Nipple of 

Any Length 

Sediment Trap 
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AGA Gas Valve 
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Chapter Notes: 

 Gas Piping – Any installation of pipe, valves, or fittings that is used to convey fuel gas 

installed on any premises or in any building, but shall not include: 

1. Any portion of the service piping 

2. Any approved piping connections 6 feet or less in length between an existing gas 

outlet and a gas appliance in the same room with the outlet 

 No gas piping shall be strained or bent; no appliance shall be supported by or develop 

any strain or stress on its supply piping. Approved materials for fuel gas piping systems 

shall be determined by the authority having jurisdiction (AHJ). All such pipe shall be 

either new, or shall previously have been used for no other purposes than conveying 

gas. All valves/fittings/piping used in connection with fuel gas piping systems shall be of 

a type designed and approved for use with fuel gas. 

 All licensed plumbers must obtain the correct endorsement or license for the Texas 

Railroad Commission before installing LP fuel gases. 
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 No gas piping shall be installed in or under the ground beneath any building or structure 

unless in a gas-tight conduit and all exposed gas piping shall be kept 6 inches above 

grade. Building or structures shall include porches, and steps, whether covered or 

uncovered, breezeways, roofed porte-cocheres, roofed patios, carports, covered walks, 

covered driveways, and similar structures. 

 Where unions are necessary, right and left nipples and couplings shall be used. Ground-

joint unions may be used at exposed fixtures, appliances, or equipment connection and 

in exposed exterior locations immediately on the discharge side of a building shutoff 

valve.  

 All gas outlets located in a barbeque or fireplace shall be controlled by an approved 

operating valve located in the same room and outside the hearth, but not more than 4 

feet from such appliance. When piping on the discharge side of such valve and is 

standard weight brass or galvanized steel, such piping may be embedded in or 

surrounded by not less than 2 inches of concrete or masonry. 

 An approved accessible valve shall be installed in the fuel supply piping outside each 

appliance and ahead of the union conenction. Shutoff valves shall be within 3 feet of the 

appliance and in the same room as the appliance. Shutoff valves may be adjacent to an 

inside or under an appliance, when such shutoff valve is accessible and the appliance 

can be removed without removal of the valve. 

 An electrically continuous insulated #18 AWG yellow diameter copper tracer wire or 

other approved materials shall be installed with and attached to an underground non-

metallic gas piping and shall terminate above ground. Non-metallic piping shall be 

buried with a full 18 inches below grade (see manufacturer). When a metallic riser 

connects underground to plastic gas piping, the underground horizontal metallic portion 

of the riser shall extend at least 30 inches before connecting to the plastic piping. 

 All underground metallic gas piping shall be buried at least 12 inches below grade. 

Appliance connectors shall, at no time, have a diameter less than the that of the inlet 

connection of the appliance being served.  

 Listed metal appliance connectors shall have an overall length not to exceed 3 feet, 

except for a range or dryer connection, which may not exceed 6 feet. No part of such 

connection shall be concealed within or extended through any wall, floor, partition, or 

appliance housing. All connectors shall be properly sized to serve the appliance being 

served. 

 A listed accessible appliance connector valve not less than the nominal size  of the 

connector shall be provided at the gas piping outlet immediately ahead of the 
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connector. Outdoor portable appliances may be connected with an approved outdoor 

hose connector not to exceed 15 feet. 

 Leaks in gas piping shall be located by applying soapy water to the exterior of the piping. 

Fire or acid shall not be used to locate leaks, nor shall any substance other than air, 

carbon dioxide or nitrogen be introduced into the gas piping.  

 Gas flex connectors cannot be tied/connected together 

 Gas risers must be a minimum of 30” in length 

 Supply lines are for single use only 

 All new gas piping and portions of exisiting systems which may be affected by new work, 

or any changes/modifications shall be inspected by the AHJ. It is the responsibility of the 

permit holder to: 

1. Ensure that the piping will withstand the prescribed test 

2. That no piping shall be covered, concealed or used until tested and inspected 

3. That all materials must be listed and code-approved 

 Rough/Final Inspection will verify that listed and code-approved materials are used and 

the installation meets all requirements of code: piping, sizing, hangers, anchors, and 

supports; pressure test satisfied. 

 Only the gas supplier (employees) can re-connect/turn-on the gas supply to any 

premises. 

 Any unused outlets whether stops/valves must be plugged or capped. 

 Piping must be new, or previously used for conveying gas, free of obstructions, reamed 

to full-bore and fittings same as piping. 

 Exposed piping must be 6” above grade. 

 Under slab gas piping shall be installed in gas tight conduits and protected from stresses 

caused by structural shifting, settlement, or expansion and contraction.  

 Non-ferrous is non-metallic 

 Underground Ferrous Piping (Iron) must have a minimum of 12’ cover with approved 

coatings or wrapping material (mill-wrap) 

 PE – Polyethelene must have a minimum of 18” of cover, back-fill materials must be 

clean dirt or other approved materials; no rock or other debris that could damage the 

piping can be used; must use approved risers. Always consult the manufacturer’s 

recommendation. 
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May be accessibly located in or 

under any appliance when such 

appliance can be removed without 

the removal of the shutoff valve 
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Chapter 3 

IRC 

Chapter 26 General Requirements 
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Section P2602 Individual Water Supply and Sewage Disposal 
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Rule of thumb, if not covered in IRC, the IPC is the governing code document for reference 

& manufacturer’s recommendation 
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Chapter 4 

IRC 

Chapter 27 Fixtures & Chapter 28 Water Heater 
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Waste 

Receptors 
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Below Floor Installations 

Rough 

Floor  
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Chapter 28 Water Heaters 

 
Exceptions: 

1. Direct-vent water heaters 

2. Appliances installed in a dedicated enclosure in which all combustible air is taken 

directly from the outdoors, in accordance with Section R703. Access to such enclosure 

shall be through a solid door, weatherstripped in accordance with the exterior door air 

leakage requirements of the International Energy Conservation Code and equipped with 

an approved self-closing device. 
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Note: TSBPE current code 

standard for testing 

Tradesman-Limited 

Plumbing Examination will 

be the 2012 IRC. For 

working standards always 

check current code and 

amendments for the AHJ 
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Chapter Notes:  

 With regards to gas water heaters, for fuels to burn properly and safely there must be a 

sufficient amount of fresh available at the appliance location to support: 

1. Combustion Air 

2. Dilution of the Draft Hood 

3. Equalize pressure throughout the appliance location 
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 A reletively standard proportion of oxygen molecules to gas modelcules is required in 

order to assure a complete burn (oxidation) of the gas molecules. Ais is approximately 

80% Nitrogen, 19% Oxygen & 1% Trace Gases (Argon, Helium, Hydrogen & etc.) 

 Ten cubic feet of air is required to furnish two cubic feet of oxygen at the termperature 

and pressure of standard atmosphere (pressure 29.92 inches of mercury at 59 Degrees 

F). 

 Undersized combustion air will result in deficiency of air that is critical to safely and 

efficiently operate a fuel-burning appliance. 

 A properly sized venting system and combustion air system should be installed for each 

gas fired appliance to insure the following proper functions of the appliance and the 

safety fo the building’c occupents as well as the structure’s safety: 

1. Convey all fo the combustion products to the outside atmosphere. 

2. Prevent damage to the gas equipment, vent building, and furnishings from water 

vapor condensation in the flue gases. 

3. Prevent overheating of walls, building structure, and other combustible materials 

that are installed with requried clearance to the appliance and venting system. 

4. Provide fas priming fo the natural draft venting systems to minimize spillage of 

combustion products into the building. 

 T&P: Temperature sensing element must be immersed in the water within the top 6” of 

the tank 
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Temperature and 

Pressure Relief Line 

Requirements: 

 ¾” Hard Drawn 

 Cannot reduce in pipe size; 

or diminish size 

 Must Slope to outside 

 Must terminate not less than 

6” above grade 

 Material must be approved 

for exterior exposure 

5’ Minimum 

Vertical Height 

The 5’ minimum vertical 

height prevents accumulation 

of moisture which will restrict 

tank corrosion 
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Single wall sheet connectors 

need 6” minimum clearance to 

combustible materials. 
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Chapter 5 

IRC 

Chapter 29 Water Supply & Distribution 
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RPZ: Reduced Pressure 

Zone Assemblies  

Air Gap Basket  
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An average American Family of four 

roughly uses 400 gallons of water 

per day, 70% of that is used indoors, 

and 17% of inside usage flows from 

the shower head.  

New technologies reduce 

the amount of water by 

mixing air into the flow. 
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Chapter Notes: 

The Copper Tube Handbook, CDA reminds plumbers to consistently make satisfactory joints, 

the following steps of joint-preparation and operations (based upon ASTM Standard B828), 

should be followed: 

1. Measuring and cutting 

2. Reaming 

3. Cleaning 

4. Fluxing 

5. Assembly & support 

6. Heating 

7. Applying the solder 

8. Cooling and cleaning 
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The techniques described produce leak-tight solder joints between copper and copper alloy 

tube fittings, either in shop operations or in the field. Skill and knowledge are required to 

produce a satisfactory solder joint. 

 

 

 No installation of potable water supply piping or part thereof shall be made in such a 

manner that it will be possible for used, unclean, polluted or contaminated water, 

mixtures or substances to enter any portion of such piping from any tank, receptor, 

equipment, or plumbing fixture is flooded, or subject to pressure in excess of operating 

pressure in the hot and cold water piping.  

 No person shall make a connection or allow one to exist between pipes or conduits 

carrying domestic water supplied by a public or private water service system, and any 

pipes, conduits, or fixtures containing or carrying from any other source or containing or 

carrying water which has been used for any purpose whatsoever, unless there is 

provided a backflow prevention device approved for potential hazard and maintained in 

accordance with the code. 

 No plumbing fixture, device, or construction shall be installed or maintained or shall be 

connected to any domestic water supply when such installation or connection may 

provide a possibility of such water supply or may provide a cross-connection between a 

distributing system of water for drinking and domestic purposes and water which may 

become contaminated by such plumbing fixture, device or construction unless there is 

provided an approved backflow prevention device. 
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 No water piping supplied by any private water supply system shall be connected to any 

other source of supply without the approval of Administrative Authority, Health 

Department, or Authority Having Jurisdiction (AHJ). 

 Direct connections between potable water piping and sewer connected wastes shall not 

exist under any condition with or without backflow prevention. 

 Water Supply & Distribution materials shall not be used for any other purpose than that 

of potable water. 

 

 Malleable Iron shall be galvanized. 

 PVC (Pressure) can only be used for potable water on the outside of the building for 

services; PVC (Pressure) cannot be brought inside the footprint of the building. CPVC can 

be used inside/outside of the the building’s footprint. 

 These are the color codes for Copper and its installation requirements: 

o Type K (Green): Installed above/below ground & inside/out 

o Type L (Blue): Installed above/below ground & inside/out 

o Type M (Red): Installed above ground & inside only 

o Type DWV (Yellow): Installed above/below ground & inside/out 
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And Above 
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12” Minimum Separation when 

certain Sewer Piping materials are 

used with Water Piping:  

CHECK WITH EACH MATERIAL’S 

MANUFACTURER’S SPECIFICATION!! 
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 Valves: Accessible shutoff or control valves shall be installed at the following locations: 

1. Discharge side of water meters 

2. At each building or dwelling unit at the beginning of a water service (Duplex must 

have one for each unit) 

3. On discharge piping at or near a water supply tank 

4. On the cold water supply at or near a water heater 

 Control valves shall be installed ahead of: 

1. Water-supplied appliances 

2. Slip-joint appliance supply or fixture 

3. Non-metallic fixture or appliance supply 

4. Automatic metering valve supplying a battery of fixtures 

 Mandated Water Pressure Parameters: 

1. Inadequate Pressure: Less than 15 pounds (A tank or pump or other means which 

will provide at least 15 pounds of pressure shall be installed. 

2. Excessive Pressure: More than 80 pounds (Pressure regulator [PRV – Pressure 

Reducing Valve] required to reduce pressure to 80 pounds or less. Regulators 

shall be accessible) 

 The size of the water piping system shall be determined by the following conditions: 

1. Total number of fixtures 

2. Total length of the system from the meter to the most remote outlet (longest 

length method) 

3. Difference in elevation between the highest fixture and the meter 

4. Minimum pressure in the street main or other source of supply 

5. NO BUILDING SUPPLY SHALL BE LESS THAN ¾” IN DIAMETER 
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Chapter 6 

IRC 

Chapter 30 Sanitary Drainage 
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Building Sewer Pipe – Table 3002.2 
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Building Sewer 

Double Clean-Out 

Building Drain 
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Potable 

Makeup Water 

Supply 
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Chapter Notes: 

 Sanitary drainage systems are sized by drainage fixture units (DFU) load values. DFU’s 

take into consideration the probabilty of a load that impacts a drainage system. 

 Drainage fixture unit values were determined based upon the average rate of discharge 

by a fixture. 

 One DFU is equivalent to a discharge rate of 1 cubic foot per minute which equates to 

7.5 gallons per minute.  

 Liquid flowing in a vertical pipe will reach its terminal velocity in about 10 to 15 feet of 

vertical drop. This vertical flow velocity is in the range of 10 feet per second, as 

compared to approximately 2 feet per second for piping in the horizontal position at a 

standard slope of 2 percent. 
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 As liquid flows, it pushes air ahead and drags air behind, the air must be maintained, 

replenished/replaced, this is where the venting systems equalizes the system through 

this process. 

 Prohibited Joints: 

1. Cement or concrete joints 

2. Mastic or hot-poured bituminous joints 

3. Joints made with fittings not approved for the specific installation 

4. Joints between different diameter pipes made with elastomeric willing O-rings 

5. Solvent-cement joints between different types of plastic pipe 

6. Saddle-type fittings 

 Horizontal drainage piping shall be installed in uniform alignment at uniform slope. The 

minimum slope of a horizontal drainage pipe shall be in accordance with the below 

table: 

Slope of Horizontal Drainage Pipe 

Size (Inches) Minimum Slope (Inch per foot) 

2 ½” or Less ¼ 

3” to 6” 1/8  

8” or Larger 1/16 

  

 

 

Cleanouts needed 

for Change-of-

Direction 
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Flow-Fittings 
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Chapter Notes: 

 The most common method of venting each trap or trapped fixture is provided with a 

separate or individual vent, which connects to the structure’s main venting system.  

 The minimum size again of any vent is one-half of the required size of the drain pipe 

with a minimum size 1 ¼”  

 The purpose of venting is to protect the trap seal of each trap 

 Vents are designed to maintain maximum differential pressures at each trap of not 

greater than 1” of wate column 

 One function of the upstream vent is to replace this displaced air (as we spoke of with 

drainage) before the pressure differential becomes greater than that of the pressure 

generated by the 1” water column. As the water flows and is displacing air (pushing it 

ahead of the water flow) the downstream air pressure in the piping system would 

increase if there were no path of escape, the VENT does this easily. 
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 It is essential that there be openings to the atmosphere both upstream and downstream 

of any water flow so that air can be drawn in or pushed out of the piping system to 

prevent either excessive reductions or excessive increases in internal air pressures as 

liquid flows through the drainlines. This is the prime function of the venting system. 

 Remember that the venting system is one or more vent pipes connected to the drainage 

system and terminates outside of the the dwelling; and the venting system: 

1. Prevents migration of internal air pressure 

2. Prevents retardation of liquid flow 

3. Prevents trap seal loss 

4. Assures free circulation of air throughout system 

 Each plumbing fixture trap, except as other-wise noted in this code (IRC) shall be 

protected against siphonage and back-pressure. Air circulation shall be assured 

throughout the drainage system by means of vent pipes installed in accordance by this 

code. 

 Minimum Trap Arm length: 2 times the diameter of the trap arm & vent opening from 

trap shall not be lower than that of the weir (outlet). 

 A vent pipe connection which is below the weir (outlet) of the trap effectively creates an 

S-Trap which creates a siphon-leg and is not code-compliant/illegal. 

 Although vent piping may be installed in a horizontal position, vent connections may not 

be horizontal. In all cases the invert (interior bottom surface of a pipe) of a vent must be 

above the SPRING-LINE of the drainage piping to which it is connected. 

 The SPRING-LINE of a drainage pipe is considered to be the midpoint (1/2 diameter) of 

the pipe, an elevation within a drainline that would normally not be exceeded except 

during surge conditions. The objective is to prevent the flow through a drainage system 

from detouring into the vent piping. This is best achieved by assuring the elevation of 

each horizontal vent’s invert is above the drainline (trap-arm) served so that the vent 

will remain DRY. 

 The unacceptable situation occurs when the vent inverts, which is below the drainline 

trap arm spring-line, this created situation is known as a fat-vent; under NO 

CIRCUMSTANCE is a fat-vent acceptable/permissable. 
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Incorrect Flat 

Vent 

Incorrect Flat Vent 

Incorrect S-Trap 

Flat Vent 

Correct 

Correct 
Correct 

Vent take-off 

above center-

line of drain 
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Chapter 8 

IRC 

Chapter 32 Traps 
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Chapter Notes: 

 The water seal trap was developed as one of the simplest forms of isolating sewer gas 

from the interior of structures as well as preventing vermin from entering. The use of 

the trap helped accelerate the revolution of indoor plumbing and resulted in the 

development of the venting system. 

 Each fixture trap shall have a water seal of not less than 2” and no more than 4” except 

where a deeper seal is found necessary due to special conditions and/or special design 

relating to ADA/Handicapped accessible fixtures. 

 Traps shall be set true to their water seals and freeze-protected. 

 Trap: a fitting or device so designed and contructed as to provide when properly vented, 

a liquid seal which will prevent the back passage of air without materially affecting the 

flow of sewage or waste through it. 

 Trap Seal: The vertical distance between the crown weir and the top-dip of the trap. 

 Crown Weir (Trap-Weir): The lowest point in the cross section of the horizontal 

waterway at the exit of the trap. 

 Top-Dip (of Trap): The highest point in the internal cross section of the trap at the 

lowest part of the bend (inverted siphon). By contrast, the bottom dip is the lowest 

point in the internal cross section. 
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 Each plumbing fixture must be separately trapped by an approved type water seal trap; 

NO MORE than one trap is permitted on a trap arm: NO FIXTURE MAY BE DOUBLE 

TRAPPED (the piping between the two traps would become air bound, resulting in a 

slow drain, and increasing the possibility of a stoppage. 

 ONE trap MAY serve no more than 3-single compartment sinks (kitchen) or laundry tub 

of the same depth or 3 lavatories immediately adjacent to each other and in the same 

room if the waste outlets are NOT MORE than 30” apart. 

 Water-closets have a designed S-Trap that effectively empties, thus cleans the entire 

trap. 

 The vertical distance between a fixture outlet and the trap weir will be as short as 

pratical, but the tailpiece form the fixture cannot exceed 24” in length. The exception is 

the standpipe for a clothes washer, which is a minimum 18” and a maximum 

determined by the AHJ. Where a laundry trap waste line connects into a standpipe for a 

clothes washer, the standpipe shall extend not less than 30” above the standpipe trap 

weir and shall extend above the flood level rim of the laundry tray. 

 

Acceptable locations for slip-joints 

having an elastomeric seal 
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Plumbing Math 

1. Atmospheric pressure at sea level is most nearly: 
A. 8.345 lbs. 
B. 14.7 psi 
C. .434 psi 
D. 62.4 psi 

2. One cubic foot contains approximately: 
A. 144 cu. In. 
B. 8.345 gallons 
C. 1728 cu. In. 
D. 14.7 psi 

3. The full length of a house sewer is 100 foot and the total fall is 25 inches. The slope 
or grade of the sewer is approximately: 

A. 1 percent 
B. ¼ in. per ft. 
C. 2 percent 
D. ½ in. per ft. 

4. The scale on a set of plans states that 1/8 in. = 1 foot. The actual length of a water 
line with a plan dimension of 5 inches would be approximately: 

A. 8 ft. 
B. 5 ft. 
C. 80 ft. 
D. 40 ft. 

5. By doubling the diameter of the pipe, you will: 
A. Double the area 
B. Increase friction loss 
C. Increase the area 4 times 
D. Reduce the volume of flow 

6. The volume of water in one cubic foot is most nearly: 
A. 7 ½ gal. 
B. 6 ½ gal. 
C. 28 qt. 
D. 10 qt. 

7. The pressure at the base of a column of water 1 inch high is approximately: 
A. 0.4345 psi 
B. 4.345 psi 



C. 0.036 psi 
D. 2.31 psi 

8. One gallon of water weighs approximately: 
A. 8.345 lbs. 
B. 14.7 lbs. 
C. 4.345 lbs. 
D. 7.48 lbs. 

9. A cubic foot of water weighs approximately: 
A. 144 lbs. 
B. 231 lbs. 
C. 62.4 lbs. 
D. 43.4 lbs. 

10. A square foot contains approximately: 
A. 100 sq. in. 
B. 144 sq. in. 
C. 48 sq. in. 
D. 1440 sq. in. 

11. The cross-sectional area of a 2 inch diameter pipe is: 
A. 3.14 sq. in. 
B. 6.28 sq. in. 
C. 4.00 sq. in. 
D. 2.00 sq. in. 

12. Disregarding any friction loss, the pressure required to raise a column of water 200 
feet would most nearly be: 
A. 100 psi 
B. 200 psi 
C. 86 psi 
D. 43 psi 

13. If a tank has a volume of 1,000 cubic inches, how many gallons could it hold? 
A. 0.579 
B. 5.79 
C. 43.287 
D. 4.3287 

14. What is the weight of the water in that 1,000 cu. In. tank? 
A. 36.123 lbs. 
B. 62.42 lbs. 
C. 48.318 lbs. 
D. 4.8318 lbs. 

15. If a tank has the capacity to hold 80 cubic feet, what is the weight inside the tank? 



A. 6,676.0 lbs. 
B. 667.6 lbs. 
C. 4,993.648 lbs. 
D. 499.3648 lbs. 

16. How many gallons could be held in a tank with a capacity of 80 cubic feet? 
A. 48.95 
B. 598.4 
C. 5,984 
D. 489.5 

17. A cold water pipe is to be offset 4 feet, using 45 degree elbows. The length of the 
diagonal section of piping will be most nearly: 
A. 5 ft. 
B. 5 ft. 7 in. 
C. 6 ft. 
D. 6 ft. 8 in. 

18.  A tank is 8 feet 0 inches in diameter and 12 feet 0 inches high. What is the capacity 
in cubic feet? 
A. 602.88 
B. 314.13 
C. 192.0 
D. 96.0 

19. How many gallons will the tank in question #18 hold? 
A. 4,509.54 
B. 2,349.69 
C. 1,436.16 
D. 718.08 

20. What is the pressure at the base of the tank in question #18? 
A. 312.01 
B. 41.712 
C. 5.214 
D. 624.01 

21. A fuel tank 5 feet in diameter and 60 feet long is to be either suspended from the 
structural steel or strapped to an anchoring slab with 4-U shaped straps. The total 
length of the strap material should be? 
A. 13 ft. 
B. 26 ft. 
C. 39 ft. 
D. 52 ft. 

22. How high will water be lifted within a pipe when placed under 25 psi of pressure? 



A. 130.35 inches 
B. 25.435 inches 
C. 57.53 feet 
D. 25.435 feet 

23. A tank is 42 inches in diameter and 40 inches high. 
• What is the capacity in cubic feet? 
• How many gallons will it hold? 
• What is the pressure at the base of the tank? 
• What is the total weight of the water in the tank? 

24. A 6-inch standpipe is 42 feet tall and full of water. 
• What is the capacity in cubic inches? 
• What is the capacity in cubic feet? 
• How many gallons will it hold? 
• What is the pressure at the base of the standpipe? 
• What is the force exerted by the water? 

25. An 8-inch standpipe is 150 feet tall and full of water. Pressure gauges are placed at 
the base of the standpipe, one third of the way up the standpipe and half way up the 
standpipe. What is the pressure at each gauge? 

26. What would be the height in feet of a column of water necessary to develop 13 psi of 
water pressure? 

27. Fill in the blank with the height the water can be lifted, by the psi note below: 
• 65 psi_________ 
• 72 psi_________ 
• 88 psi_________ 

28. Fill in the blank with the pressure produced by the following: 
• 28 ft. of head_______ 
• 49.5 ft. of head______ 
• 67.5 ft. of head______ 

29. A water line has 40 psi available at the meter. The most remote outlet on the water 
service is 250 feet away and 20 feet higher than the meter. The water service will 
realize ½ pound friction loss per 100 feet. Water is the water pressure at the most 
remote outlet? 

30. A pump tank has a diameter 40 inches. To keep the tank from short-cycling. The 
floats must be placed to allow minimum of 50 gallons of water discharge. What is the 
minimum distance between the start and stop floats in the tank? 

 

 



Use this space to work your problems: 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Conger Construction Services, LLC. 

Tradesman – Appendix B 
Needs Determination 

www.conger-construction-services.com 
 
 



 

 Isometric Sketches will enable you in the field to visualize your plumbing 
schematic (2-D) in way that will allow for a practical and accurate method of 
obtaining your material/supply lists! 

 Remember to include application supplies such as solvent cement & primer 
for TSBPE testing purposes BUT also for real-field jobs, this step will guide 
you through your career. 

 

Let’s draw an Isometric Sketch! 

 

1. Get your isometric graphing paper ready! 
 

2. Begin by drawing the stack as a vertical line. 
 
 

3. Add the building drain at a 30-degree angle to the bottom of the stack. 
 

4. Add the branch piping. Remember that branches are drawn on the vertical 
line in the relative positions that they will actually be installed. 
 
 

5. Finally, add the fitting along the branches and stack. All wyes, tees, and other 
connections to the stack and drain should indicate the direction of flow. 
Indicate the vent above the highest fixture branch. 
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“Grade” Overview 

 Grade is expressed as vertical fall in fractions of an inch per foot of 

horizontal run. For example, a grade of ¼ inch means that the line of pipe 

will fall ¼ inch for every foot of run. The fall is the total change in elevation 

for the length of pipe. The run is the horizontal length of the run of pipe. 

 Relationship of grade, fall and run. Remember the following: 

1. Grade is expressed in inches per foot 

2. Fall is expressed in inches 

3. Run is expressed in feet 

 Depending upon which of the components you need to calculate, use one of 

the following formulas: 

 Grade = Fall divided by run (G = F/R) 

 Fall = Grade x Run (F = G x R) 

 Run = Fall divided by Grade (R = F/G) 

Example: G = 10 degrees/40 degrees = .250 or ¼” per foot 

 Therefore, the grade for a 40’ horizontal run of pipe with a 10” fall is ¼” per 

foot. 

 The line of pipe runs a horizontal distance of 16 feet at a grade of ¼ inch per 

foot: 

 F = G x R 

 F = ¼ per foot x 16’ = 4”    FALL is 4” 

 Once you know both grade & fall, you can determine the horizontal run of 

pipe without actually measuring it: 

 Run = 8” divided by ¼ per foot = 32’ 

 The length of the run from the stack to the sewer inlet is 100’; say 

you are using 3” pipe, which requires a slope of least ¼ inch per 

foot. To calculate the depth this run of pipe requires: multiply the 

slope by the length of the run. This run of pipe would require 25 

inches of depth.  

¼ inch per foot x 100’ = 25” Deep 

 

 



I want you to learn how to do these, but there’s a General Rule: 

 Standard fall is ¼” per foot (Industry Standard) 

 With Variance of 1/8” per foot on 4” and above 

Practice Exercises: 

1. Calculate G where R = 28’ and F = 7” 

G =  

 

 

 

 

2. Calculate F where G = ¼” per foot and R = 50’ 

F =  

 

 

 

 

3. Calculate R where G = ¼” per foot and F = 13” 

R =  

 

 



Steps in Reading a Tape Measure 

Read one inch. One-inch marks are longer marks that, for spacing reasons, are usually found near but not on the large 
numbers designating inches. If it’s difficult to distinguish these lines on the top half of the tape, look at the bottom, where 
the lines will be extra long. 

 

Read half an inch. A half-inch mark is centered between two one-inch marks and is usually has longest or second 
longest marks on the top half of the tape. There are 2 of these per inch. 

 
Read a quarter of an inch. Lines marking a quarter of an inch often aren’t distinguished from the eighth-inch marks 
(explained in the next step). There are 4 of these per inch. 

 

http://www.wikihow.com/Image:Whole_66.jpg
http://www.wikihow.com/Image:Half_123.jpg
http://www.wikihow.com/Image:4th_466.jpg


Read an eighth of an inch. Lines marking an eighth of an inch are often the same length as quarter-inch marks. There 
are 8 of these per inch. 

 
Read a sixteenth of an inch. The sixteenth-inch marks are usually the shortest lines on the measuring tape. There are 
16 of these per inch.  

 

Note that some measuring tapes will mark down to one-thirty-second of an inch, which is conventionally the 
smallest point to which an inch is measured. 

Measure a length and mark the spot on the tape. 

Add the complete and incomplete inch segments to determine total length. Start by noting whether or not 
the point is past an inch mark. Then, note whether or not it is past a half-inch mark. Repeat with a quarter-inch 
mark, an eighth-inch mark, and so on until you have determined the point’s precise location. Since you will be 
adding and subtracting fractions like 1/2, 1/16, and so on, you must know how to add fractions with unlike 
denominators. The denominator is the number in the bottom half of the fraction (whereas the numerator is the 
number in the top half). All fractions must have the same denominator in order to be added or subtracted. 

1. In the example below, the red dot is past the 2-inch mark, the half-inch mark, and one eighth-inch 
mark. Since 2 inches is a whole number, just worry about adding the half- and eight-inch. To solve for 
1/2 inch + 1/8 inch, give the numbers a common denominator – in this case, 8. This gives us 4/8 + 1/8 
= 5/8. Thus, this mark is at 2 and 5/8 inches. You can also simply recognize that the point is on an 
eighth-inch mark and count five of these from left to right to get 5/8.  

http://www.wikihow.com/Add-Fractions-With-Unlike-Denominators
http://www.wikihow.com/Add-Fractions-With-Unlike-Denominators
http://www.wikihow.com/Image:8th_711.jpg
http://www.wikihow.com/Image:16th_166.jpg


 

2. In the example below, the red dot is past the 2-inch mark, one quarter-inch mark, and one sixteenth-
inch mark. To solve for 1/4 + 1/16, use a common denominator of 16. This makes 4/16 + 1/16 = 5/16. 
Thus, this mark is at 2 and 5/16 inches. You can also simply recognize that the point is on a 
sixteenth-inch mark and count five of these from left to right to get 5/16.  

 

3. In the example below, the red dot is only one sixteenth-inch away from 3 inches. Since we know there 
are sixteen of these total between 2 and 3 inches and that out dot is one away from completing them, 
we can add this in our heads; this mark is at 2 and 15/16 inches. You can also simply recognize that 
the point is on a sixteenth-inch mark and count fifteen of these from left to right to get 15/16.  

 

http://www.wikihow.com/Image:MeasuringTape1.jpg
http://www.wikihow.com/Image:MeasuringTape2.jpg
http://www.wikihow.com/Image:MeasuringTape3.jpg


 

 



To convert a Decimal to a Fraction, follow these simple steps: 

• Step 1: Write down the decimal divided by 1, like this:   decimal / 1  
• Step 2: Multiply both top and bottom by 10 for every number after the decimal point. 

(For example, if there are two numbers after the decimal point, then use 100, if there are 
three then use 1000, etc.) 

• Step 3:  Simplify (or reduce) the fraction 

Example: Convert 0.75 to a fraction 

Step 1: Write down 0.75 divided by 1: 0.75  
  

Step 2: Multiply both top and bottom by 100 (there are 2 digits after the decimal point so that is 
10×10=100):  

× 100 

 

0.75 1  = 75 100  

 

× 100 

(Do you see how it turns the top number  
into a whole number?) 

Step 3: Simplify the fraction (this took me two steps): 

  ÷5   ÷ 5   

   
75 100  = 15 20  = 3 4  

   
  ÷5   ÷ 5   

  

Answer = 3/4  

  

Note: 75/100 is called a decimal fraction and 3/4 is called a common fraction!  



Example: Convert 0.625 to a fraction 

Step 1: write down: 

0.625 1  

Step 2: multiply both top and bottom by 1,000 (there are 3 digits after the decimal point so that 
is 10×10×10=1,000) 

625 1000  

Step 3: Simplify the fraction (it took me two steps here): 

  ÷ 25   ÷ 5   

   
625 1000  = 25 40  = 5 8  

   
  ÷ 25   ÷ 5   

  

Answer = 5/8  



To convert a Fraction to a Decimal manually, follow these steps: 

• Step 1: Find a number you can multiply by the bottom of the fraction to make it 10, or 
100, or 1000, or any 1 followed by 0s. 

• Step 2: Multiply both top and bottom by that number. 
• Step 3. Then write down just the top number, putting the decimal point in the correct spot 

(one space from the right hand side for every zero in the bottom number) 

Example: Convert 3/4 to a Decimal 

Step 1: We can multiply 4 by 25 to become 100 

Step 2: Multiply top and bottom by 25: 

×25 

 

3/4   =  75 100  

 

×25 

Step 3: Write down 75 with the decimal point 2 spaces from the right (because 100 has 2 zeros); 

Answer = 0.75 

Example: Convert 3/16 to a Decimal 

Step 1: We have to multiply 16 by 625 to become 10,000 

Step 2: Multiply top and bottom by 625: 

×625 

 

3/16   =  1,875 10,000  

 

×625 

Step 3: Write down 1875 with the decimal point 4 spaces from the right (because 10,000 has 4 
zeros); 

Answer = 0.1875  



Example: Convert 1/3 to a Decimal 

Step 1: There is no way to multiply 3 to become 10 or 100 or any "1 followed by 0s", but we can 
calculate an approximate decimal by choosing to multiply by, say, 333 

Step 2: Multiply top and bottom by 333: 

×333 

 

1/3   =  333 999  

 

×333 

Step 3: Now, 999 is nearly 1,000, so let us write down 333 with the decimal point 3 spaces from 
the right (because 1,000 has 3 zeros): 

Answer = 0.333 (accurate to only 3 decimal places !!) 
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1. A violation of the Plumbing License Law or Board Rules is a: 
A. Class B Felony and $500.00 Fine 
B. Class A Felony and $1500.00 Fine 
C. Class C Misdemeanor 
D. Class A Misdemeanor 

2. The total number of water closets on a 3-inch stack is____________. 
A. 2 
B. 3 
C. 4 
D. 6 

3. The vent for a kitchen sink serves as a drain for a laundry tub. The size of the wet-vented section is 
_______inches. 
A. 1 ½ 
B. 2 
C. 2 ½ 
D. 3 

4. Special venting for island fixtures is used for_______. 
A. Bathtubs 
B. Showers 
C. Kitchen sinks 
D. Water closets 

5. The tailpiece for a lavatory shall not be less than________inch. 
A. 1 ¼ 
B. 1 ¾ 
C. 1 ½  
D. 1 

6. Not trap for any clothes washer standpipe shall be installed_________________. 
A. 6 inches above the floor 
B. Below the floor 
C. In a partition 
D. 18 inches above the floor 

7. One reason that the board may suspend or revoke a license or registration is if that person:  
A. does not pay their plumbing bills on time. 
B. pursues another line of business other than plumbing. 
C. does not maintain equipment. 
D. obtains a license or registration through error or fraud. 

8. If a licensee or registrant changes his or her address, the license or registrant: 
A. is no longer eligible to move to the next level of license or registration 
B. can rely on the board to find out about the change on its own 
C. shall inform the board in writing of the change. 
D. may not renew the license or registration. 

9. Which material is not approved for cleanout plug or caps: 
A. PVC 
B. Black Steel 
C. Brass 



D. Galvanized 
10. The code requirement for an adequate supply of potable running water is for: 

A. Safety or sanitation 
B. Protection of trap seals 
C. Water cooled equipment 
D. Hydronic systems 

11. The requirements of the plumbing codes shall apply to: 
A. New commercial installations only 
B. Replacements of 5 feet or more of sewer pipe only 
C. Installation, alterations, repairs, maintenance, addition to any plumbing system. 
D. Both A & B 

12. A cross connection is: 
A. Any connection between a potable water supply system and non-potable, polluted, 

contaminated water system. 
B. Any connection between a building drain and building sewer 
C. Any connection between two city potable water systems 
D. Both B & C 

13. In a water supply system, what is known as black-flow? 
A. The flow of water or other liquids, mixtures or substances into potable water supply from any 

source except the intended source. 
B. Back-siphonage as a result of pressure loss, negative pressure or falling below atmosphere 

pressure condition. 
C. Back-pressure as a result of pressure in excess of water supply pressure. 
D. All of the above 

14. The primary reason for installing backflow prevention assemblies is to: 
A. Prevent excessive pressure 
B. Prevent mixing of hot and cold water 
C. Prevent pollution or contamination of the potable water system 
D. Prevent scalding 

15. A fitting connected to the sanitary drainage system for the purpose of preventing the escape of sewer 
gas from the sanitary drainage system is called a: 

A. Trap adapter 
B. Trap primer 
C. Vent tee 
D. Trap 

16. The minimum slope for 4” horizontal drainage piping shall be: 
A. 1/16 inch per foot 
B. 1/8 inch per foot 
C. ¼ inch per foot 
D. ½ inch per foot 

17. All horizontal drainage piping shall be installed in practical alignment and: 
A. Uphill slope 
B. Uniform slope 
C. Erratic slope 
D. Varying slope 



18. One approved material used to make non-threaded joints in plastic pipe is: 
A. Silicone 
B. Teflon 
C. Pipe dope 
D. Solvent Cement 

19. Vertical drainage piping connecting to horizontal drainage piping shall not enter through a:  
A. A combination wye and 1/8 bend 
B. Wye 
C. Long sweep 
D. Sanitary tee 

20. Plumbing codes were adopted: 
A. To help the plumbing contactor 
B. To help the licensed plumber 
C. To protect the public 
D. All of the above 

21. “A physical separation which may be a low inlet into the indirect waste receptor from the fixtures, 
appliance, or devices indirectly connected” is the definition for an: 

A. Air break 
B. Air gap 
C. Indirect waste 
D. Individual vent 

22. Before any portion of a combination waste and vent system is installed, the Code requires: 
A. The owner gives his consent in writing 
B. Plans and specifications be approved by the Administrative Authority 
C. Trap Primer be installed for each trap 
D. A separate connection be made to the public sewer 

23. Copper tube and fittings used for drainage and installed above ground shall be at least: 
A. Type DWV 
B. Type K 
C. Type L 
D. Type M 

24. Ink markings and represented by what color for type L copper? 
A. Red 
B. Yellow 
C. Blue 
D. Green 

25. Ballcocks in water closet tanks shall be installed so that the critical level of the water inlet is above the 
full opening of the overflow pipe, at least: 

A. ½ inch 
B. 1 inch 
C. 3 inches 
D. 6 inches 

26. The rough-in height for lavatories, from finished floor to flood level rim, is most frequently 
recommended by manufacturer’s as: 

A. 27 inches 



B. 29 inches 
C. 31 inches 
D. 36 

27. A waste pipe in a plumbing system may receive the discharge from: 
A. Lavatories 
B. Water Closets 
C. Bed Pan Washers 
D. All of the above 

28. The trap seal is the maximum vertical depth of the liquid that a trap will retain, measured between the 
crown weir and: 

A. The dip of the trap 
B. The top of the dip of the trap 
C. The bottom of the dip of the trap 
D. Any part of the dip of the trap 

29. Fixture traps shall have a water seal of not less than: 
A. 2 inches 
B. 4 inches 
C. 6 inches 
D. 1 inch 

30. PEX tubing shall not be installed within the first _________of piping connected to a water heater: 
A. 12 inches 
B. 18 inches 
C. 24 inches 
D. 36 inches 

31. Which of the following answers is the best definitions of the term “potable water?” 
A. Water suitable for drinking purposes 
B. Water suitable for all household use 
C. Water free of pathogenic use 
D. Water unfit for industrial use because of injurious substances 

32. The minimum size of any building sewer shall be determined on the basis of the: 
A. Number of bedrooms 
B. Number of bathrooms 
C. Type of building 
D. Total fixture units 

33. What width is an ADA approved water closet stall: 
A. 36 inches 
B. 30 inches 
C. 60 inches 
D. 48 inches 

34. The wall thickness of type L water tube is: 
A. Less than type M water tube 
B. The same as type K hard tube 
C. Greater than type K soft tube 
D. Less than type K but greater than type M 



35. Many plumbing codes use the “fixture unit” system in determining sizes of waste and vent lines, etc. 
The “fixture unit” is based on the discharge of water from a lavatory at a rate of: 
A. 7.5 gallons per minute 
B. 5 gallons per minute 
C. 1.5 cubic feet per minute 
D. None of the above 

36. Each outlet on a non-potable water line which may be used for drinking purposes shall be posted: 
A. DANGER – PROCESSED WATER 
B. DANGER – CONTAMINATED WATER 
C. DANGER – POLLUTED WATER 
D. CAUTION – NON POTABLE WATER DO NOT DRINK 

37. Two minor fixtures sharing a vertical vent stack are considered a common vent if their connections are 
not more than how far apart: 
A. 16 inches 
B. 18 inches 
C. 12 inches 
D. 24 inches 

38. Caulked joints in cast iron piping are filled with oakum and how many inches of molten lead? 
A. ½ inch 
B. 5/8 inch 
C. 1 inch 
D. ¾ inch 

39. The size of the supply piping outlet for any gas appliance shall be not less than: 
A. ¾ inch if total length is less than 80 feet 
B. The inlet connection of that appliance 
C. The smallest size pipe in the system 
D. 1 inch to allow for future expansion 

40. The minimum height for a horizontal vent or re-vent is: 
A.  48 inches 
B. Flood level of fixture 
C. 42 inches 
D. 6 inches of the highest flood rim 

41. Burred ends of all pipe and tubing shall be: 
A. Avoided by use of special cutting tool 
B. Confined to exposed and readily accessible locations 
C. Reamed to the full bore of the pipe or tube 
D. Painted to reduce friction 

42. All piping, fixtures, and equipment shall be adequately supported to the satisfaction of the: 
A. Contractor 
B. Administrative Authority 
C. Owner 
D. Engineer 

43. The piping material not approved in the code for water piping located inside a building is:  
A. Brass 
B. CPVC 



C. Asbestos Cement 
D. PEX 

44. IPS is the abbreviation for: 
A. Iron pipe standard 
B. Iron pipe size 
C. Inside pipe standard 
D. Inside pipe size 

45. Surfaces to be joined by soldering or brazing shall be cleaned bright by: 
A. Mechanical or manual means 
B. A self-cleaning flux 
C. A corrosive flux 
D. Sulfuric acid 

46. Every building in which plumbing fixtures are installed shall have a connection to a: 
A. Cesspool 
B. Drywell 
C. Public or private sewer 
D. Storm sewer 

47. Building water supplies shall be smaller than that required and, in case smaller than: 
A. ½ inch 
B. ¾ inch 
C. 1 inch 
D. 2 inch 

48. Hard drawn copper tubing, marked with a blue stripe, is referred to as:  
A. Type “K” 
B. Type “L” 
C. Type “M” 
D. Type “DWV” 

49. One of the following is not required in computing the size of a gas piping system: 
A. Maximum length 
B. Maximum demand 
C. Type of appliance 
D. Pipe material 

50. Backflow in water supply piping can be prevented by installing: 
A. An air gap 
B. A vacuum breaker 
C. Double check valve 
D. All of the above 

51. A plumbing drainage system is venter for the purpose of: 
A. Preventing loss of seal by trap siphonage 
B. Preventing loss of seal by trap capillary action. 
C. Preventing loos of seal by back-pressure 
D. Maintaining pressure which prevent loss of trap seal. 

52. Compared to a grade of ¼ inch per foot, a 2% grade is: 
A. Slightly more 
B. Slightly less 



C. Exactly the same 
D. Cannot be compared 

53. The vertical distance between a fixture outlet and the trap weir shall not exceed: 
A. 18 inches 
B. 24 inches 
C. 32 inches 
D. 36 inches 

54. Mechanical devices installed to absorb water hammers shall be: 
A. Accessible 
B. Readily accessible 
C. Concealed  
D. Exposed 

55. Which of the following should not be used in finding a leak in a gas line to a gas water heater: 
A. Electronic gas detector (sniffer) 
B. Open flame 
C. Soapy water 
D. Sound or feel 

56. All malleable iron water fittings shall be:  
A. 2 inches or smaller 
B. Galvanized 
C. Flanged 
D. Removed  

57. Horizontal drainage piping shall be run at a uniform slope of not less than which of the following 
percentage: 
A. 1 
B. 2 
C. 3 
D. 4 

58. B.T.U. is the abbreviation for: 
A. Basic Temperature Unit 
B. British Thermal Unit 
C. Binary Thermal Unit 
D. None of the above 

59. An area drain is a receptacle designed to: 
A. Collect drainage from an open area 
B. Collect surface or rain water form an open area 
C. Collect sewage, surface or rain water from an open area 
D. Any of the above 

60. A hush tube is used on a: 
A. Regulator on an acetylene torch  
B. Flushometer valve 
C. Closet tank ballcock 
D. Bathtub overflow 

61. A stack that conveys the discharge of plumbing fixtures such as water closets and urinals is:  
A. Waste stack 



B. Soil stack 
C. Combination stack 
D. None of the none 

62. A water piping system with a pressure of 110 psi will require a: 
A. Reduced pressure backflow device 
B. Extra heavy pipe and fittings 
C. Pressure regulator and strainer 
D. Pressure relief valve 

63. The type of valve required on a building supply to any building is a: 
A. Full-way valve 
B. Corporation valve 
C. Butterfly valve 
D. Globe valve 

64. Building sewers shall be tested by completely filling the sewer with water from the____________. 
A. Lowest to the highest point 
B. Lowest to at least 5-foot head 
C. Lowest to at least a 10-foot head 
D. Lowest to at least ground level 

65. Except for plastic piping systems, hot and cold water piping may be tested with______________. 
A. 40 psi air or 150 psi water for 10 minutes 
B. 35 psi air for at least 15 minutes 
C. 50 psi air or the working pressure of the water in the system for at least 15 minutes 
D. 100 psi air for at least 10 minutes 

66. A stack by code definition is __________________________________. 
A. The main vent 
B. Any vertical vent 
C. The vertical main of soil, waste, or vent piping that extends on or more stories 
D. The horizontal main of soil, waste, or vent stack 

67. A type B gas vent shall terminate at least ________feet in vertical height above the bottom of the gas 
water heater. 
A. 4 
B. 5 
C. 10 
D. 12 

68. The maximum horizontal distance of a trap arm is measured from the inner edge of the vent to 
the__________. 
A. Weir of the trap 
B. Dip 
C. Inlet 
D. Outlet 

69. Cast iron pipe shall not be___________________. 
A. Used for drain lines 
B. Used below ground 
C. Painted 
D. Threaded 



70. All trenches deeper than the footing of any building or structure and paralleling the same must be at 
least________________. 
A. 45 degrees therefrom 
B. 4 feet therefrom 
C. 2 feet wide 
D. 2 feet deep 

71. Horizontal drainage lines connecting with other horizontal drainage lines shall enter through______. 
A. 45-degree wye-branches 
B. Sanitary-tee branches 
C. Tapped-tee branches 
D. A side inlet quarter bend 

72. In each horizontal drain piping, the distance between cleanouts shall not exceed_____________. 
A. 50 feet 
B. 75 feet 
C. 100 feet  
D. 300 feet 

73. Sleeves shall be provided to protect all piping through_________and________walls. 
A. Floors, concrete 
B. Concrete, masonry 
C. Wood, concrete 
D. None of the above 

74. The required clearance in front of a 3-inch cleanout is ________inches. 
A. 6 
B. 12 
C. 18 
D. 24 

75. A device to prevent backflow into the potable water system is called a_________________. 
A. Backflow connection 
B. Backflow preventer 
C. Back-siphonage 
D. Siphon leg 

76. In each run of horizontal drain piping, the distance between cleanouts shall not exceed _____feet. 
A. 50 feet 
B. 75 feet 
C. 100 feet 
D. 300 feet 

77. That portion of a venting system that connects a water heater to a vent is a_________________. 
A. Vent 
B. Vent connector 
C. Chimney connector 
D. Type B Vent 

78. The maximum distance a gas shutoff valve may be from a gas appliance is ______feet. 
A. 2 
B. 3 
C. 6 



D. 10 
79. Waste and vent pipes may be tested with a________. 

A. 5-foot head of water 
B. Smoke test 
C. 15 psi air 
D. 10-foot head of water 

80. Gas pressure tests shall not be less than__________. 
A. 10 pounds 
B. 15 pounds 
C. 20 pounds 
D. 1 ½ times the proposed maximum working pressure 

81. An expansion tank is required when_________. 
A. The water heater is located in the basement 
B. The T&P is plugged 
C. The pressure exceeds 150 psi 
D. A backflow is installed on the water piping system 

82. A backwater valve is used___________. 
A. To back well water into the system 
B. To act as a bypass 
C. To prevent sewer main from backing up in the lower level fixtures 
D. To pressurize the building sewer 

83. Gray water is untreated household wastewater that has not come in contact with________. 
A. Showers 
B. Tubs 
C. Toilets 
D. Lavatories 

84. No person shall cover or conceal any work regulated by code until it is inspected and approved by the 
________. 
A. Authority Having Jurisdiction 
B. Plumbing contractor 
C. General contractor 
D. Owner 

85. Pressure relief valves located inside buildings shall be provide with full-size drains that shall 
extend__________. 
A. Outside of the building 
B. Under the building 
C. To a plumbing fixture 
D. To a fixture tailpiece 
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