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PA-PLS Registration Exam 
Stormwater Management 

Recommended Study Outline 
 

Thomas A. Seybert, Ph.D., PE 
 
The following study outline is my recommendation of stormwater management topics to study prior to sitting for 
the PA PLS registration exam. I have no knowledge of the exam content regarding stormwater management. I have 
never taken the exam. However, I do have extensive knowledge about stormwater methods and calculations as they 
pertain to land development. I am also aware of the structure of the registration exam and the limitations this 
structure places on developing quality questions regarding stormwater management surveys and plan designs. I 
have taught workshops through PSLS over the past 35 years regarding stormwater methods. I have received positive 
feedback from past workshop participants stating that these workshops were very helpful in passing the stormwater 
segment of the exam. This outline is purely my best guess at the topics that could and should be addressed in such 
an exam. 
 
The topics follow the content of the textbook Stormwater Management for Land Development: Methods and 
Calculations for Quantity Control, 3rd edition. It is self-published and can be purchased through Amazon.com. Be 
aware that there are first and second editions of the book that are still available for purchase. This outline only 
follows the third edition. 
 
The book was written for two audiences. First, it was written for college students studying stormwater design in 
surveying and geomatics baccalaureate degree programs. All chapters are important for a solid understanding of the 
fundamental stormwater design methods, including the more complex methods of design rainfall, design 
hydrographs, channel routing, detention basin routing, multiple-stage outlet structure design and storm sewer 
design. Second, it was written as a desktop reference for land development design professionals. Of the eighteen 
chapters in the book, some chapters have limited value for those interested in passing the PLS exam. The chapter 
content is either too rudimentary or too procedurally complex to be included in a PLS exam.  
 
The following list offers guidance as to what book sections should be studied to effectively study for the PLS exam. 
Sections with the text in red are recommended. Practice problems to try have been included where appropriate. 
Questions regarding any of these topics or the practice problems can be directed to tseybert@psu.edu. Also, a 
problems solutions manual (200 pages) is available for those studying for the PLS exam. Contact me for a copy. 

 
CHAPTER SECTION / Page Number Practice Problems 
1   STORMWATER MANAGEMENT / 1  

1.1 Objectives / 1  
1.2 Effect of Land Development / 1  
1.3 Stormwater Design Issues / 2  
1.4 Comprehensive and Innovative Design / 4  
  

2   FLUID PROPERTIES / 8  
2.1 Objectives / 8  
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CHAPTER SECTION / Page Number Practice Problems 
2.2 Basic Fluid Characteristics / 8  
2.3 Units / 9  
2.4 Mass / 11  
2.5. Density / 12  
2.6 Specific Weight / 12  
2.7 Specific Gravity / 13  
2.8 Viscosity / 14  
  

3   PRESSURE AND STATIC FORCES / 19  
3.1 Objectives / 19  
3.2 Pressure / 19 Example 3.1 
3.3 Pressure-Elevation Relation / 21 Example 3.2 to 3.4 
3.4 Reference Pressure / 23  
3.5 Forces on Submerged Objects / 26  
3.6 Forces on Flat Horizontal Surfaces / 26  
3.7 Forces on Vertical Rectangular Surfaces / 27  
3.8 Forces on Other Submerged Areas / 30  
3.9 Buoyant Force / 30  
  

4   FLUID FLOW AND THE CONSERVATION LAWS / 35  
4.1 Objectives / 35  
4.2 Introduction / 35  
4.3 Flow Rate / 36  
4.4 Steady and Unsteady Flow / 37  
4.5 Uniform and Non-uniform Flow / 38  
4.6 Conservation of Mass / 38 4.5, 4.6, 4.7, 4.8, 4.12 
4.7 Energy Forms and Total Energy / 40  
4.8 Conservation of Energy and the Bernoulli Equation / 43 4.14, 4.15, 4.16, 4.17, 4.18 
  

5   ENERGY LOSSES / 51  
5.1 Objectives / 51  
5.2 Introduction / 51  
5.3 Reynolds Number / 51 5.6 
5.4 Friction Losses / 54 5.7 
5.5 Minor Losses / 58 5.11, 5.12, 5.17 
5.6 General Energy Equation / 61 5.17, 5.18, 5.19 
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CHAPTER SECTION / Page Number Practice Problems 
6   OPEN CHANNEL FLOW / 67  

6.1 Objectives / 67  
6.2 Introduction / 67  
6.3 Flow Classifications / 68  
6.4 Hydraulic Radius and Hydraulic Depth / 70 6.5, 6.6, 6.7, 6.8 
6.5 Flow Behavior / 72  
6.6 Steady Uniform Flow and Manning’s Equation / 73 6.10, 6.11, 6.12, 6.13 
6.7 Specific Energy and Critical Depth / 79  
6.8 Analysis of Circular Conduits Flowing Full or Partially Full / 82 6.24, 6.25, 6.26, 6.27 
  

7   OPEN CHANNEL DESIGN / 88  
7.1 Objectives / 88  
7.2 Introduction / 88  
7.3 Channel Geometry / 89  
7.4 Freeboard / 89 7.5, 7.6 
7.5 Rigid Lining Channels / 90  
7.6 Vegetation Lining Channels / 92  
7.7 Other Design Considerations / 99 7.14, 7.15 
7.8 Design of Circular Conduits Flowing Full or Partially Full / 100 7.16, 7.17, 7.18 
  

8   FLOW CONTROL DEVICES / 105  
8.1 Objectives / 105  
8.2 Introduction / 105  
8.3 Weirs / 106 8.1, 8.3, 8.6, 8.7, 8.10, 8.11 

  8.4 Orifices / 113 8.20, 8.22, 8.25, 8.29 
8.5 Submerged Orifices / 115  
8.6 Partially Submerged Orifices / 117  
8.7 Orifices Flowing Partially Full / 119  
  

9   HYDROLOGIC CYCLE, WATERSHEDS AND SOILS / 127  
9.1 Objectives / 127  
9.2 Introduction / 127  
9.3 Hydrologic Cycle / 128  
9.4 Watersheds / 130  
9.5 Soils / 139  
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CHAPTER SECTION / Page Number Practice Problems 
10  RAINFALL / 150  

10.1 Objectives / 150  
10.2 Introduction / 150  
10.3 Rainfall Characteristics / 152 10.3, 10.4 
10.4 Rainfall Variations / 153  
10.5 VDF and IDF Charts / 155  
10.6 Rainfall Data Sources / 156  
10.7 Design Storms / 159  
10.8 Design Storms from VDF Charts / 160  
10.9 USWB Yarnell Rainfall Distribution / 162  
10.10 NRCS 24-Hour Rainfall Distributions / 165  
10.11 NRCS Site Specific 24-Hour Rainfall Distributions / 166  
10.12 Smoothing Atlas 14 Rainfall Data / 174  
10.13 NRCS 24-Hour Legacy Rainfall Distributions / 174  
  

11  RUNOFF / 182  
11.1 Objectives / 182  
11.2 Introduction / 182  
11.3 Runoff Curve Number Method / 183 11.5, 11.6, 11.7, 11.8 
11.4 Hydrologic Soil Cover Complex and Curve Numbers / 184 11.9, 11.10 
11.5 Antecedent Runoff Conditions / 187 11.11, 11.12, 11.13, 11.14 
11.6 Impervious Areas and Unconnected Impervious Areas / 188 11.17, 11.18 
11.7 Curve Number Weighting and Runoff Averaging / 190 11.19, 11.20, 11.21, 11.22 
11.8 NRCS (SCS) Runoff Equation Development / 192  
  

12  TIMING / 198  
12.1 Objectives / 198  
12.2 Introduction / 198  
12.3 Time of Concentration / 199 12.7, 12.8, 12.9, 12.11 
12.4 Travel Time Methods / 201 12.12, 12.13, 12.15, 12.17 
12.5 Segmental Flow Analysis / 213  
12.6 NRCS Velocity Method / 216 12.19, 12.20, 12.21 
12.7 NRCS Watershed Lag Equation / 218 12.22 

  
13  HYDROGRAPHS / 224  

13.1 Objectives / 224  



PA-PLS EXAM STUDY OUTLINE   5 
 

CHAPTER SECTION / Page Number Practice Problems 
13.2 Introduction / 224  
13.3 Unit Hydrograph Concept / 226  
13.4 Application of the Unit Hydrograph / 228  
13.5 Dimensionless Unit Hydrograph/ 231  
13.6 NRCS Dimensionless Unit Hydrograph / 232  
13.7 Delmarva Dimensionless Unit Hydrograph / 240  
  

14  ROUTING / 245  
14.1 Objectives / 245  
14.2 Introduction / 245  
14.3 Channel Routing / 246  
14.4 Muskingum Channel Routing / 247  
14.5 Muskingum-Cunge Channel Routing / 253  
14.6 Detention Basin Routing / 256  
  

15  CULVERTS / 266  
15.1 Objectives / 266  
15.2 Introduction / 266  
15.3 Flow Control / 267  
15.4 Flow Types / 269  
15.5 Culvert Design Aids / 273  
  

16  DETENTION BASIN DESIGN / 278  
16.1 Objectives / 278  
16.2 Introduction / 278  
16.3 Detention Volume Estimates / 279 16.1, 16.2, 16.5 
16.4 Multiple-Stage Outlet Flow Analysis / 283 16.9 
16.5 Storage Sizing and Outlet Design Procedure / 288  
16.6 Design Example / 289  
16.7 Other Design Considerations / 303 16.10, 16.11 

  
17  RATIONAL FORMULA FOR PEAK FLOW / 307  

17.1 Objectives / 307  
17.2 Introduction / 307  
17.3 Formula and Assumptions / 308 17.2 
17.4 Runoff Coefficients / 309 17.4, 17.6 17.8, 17.10 
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CHAPTER SECTION / Page Number Practice Problems 
17.5 Non-homogeneous Areas / 312 17.12, 17.13, 17.16 
17.6 Peak Flows for Subareas / 314 17.18 
  

18  STORM SEWER DESIGN / 320  
18.1 Objectives / 320  
18.2 Introduction / 320  
18.3 Design Method / 320  
18.4 Pipe Sizing / 321 18.3, 18.4, 18.5 
18.5 Invert Elevations / 322  
18.6 Design Example / 324 18.6 
18.7 Hydraulic and Energy Grade Lines / 334  

 


