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Stormwater
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Culvert
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Watershed 

Characteristics

Beaver Creek (2) 

Watershed

• 8.3 square miles

• 9 miles primary 
system

• 44 miles closed 

piping

• 37 miles open 
channel

• 2,900 drainage 

structures



Typical Stormwater Master Plan Goals

• Engage

• Receive feedback

• Improve existing 

information

• Identify needs

• Prioritize projects

• Quantify costs

• Improve water quality



Typical Stormwater Master Plan Process

Data Modeling Improvements

Prioritization Master Plan Implement



Primary 

System

Primary System (Beaver 

Creek (2) at Raeford 
Road)



Primary 

System 

Selection

Streams selected as 

Primary System



Primary System Details

Modeling



Primary 

System 

Status

 Surveying complete

 Models complete

 Model validation

 Improvements 
identified

• Cost opinion

• Prioritization

• Master plan 
document



Secondary 

System

Structures, piping, and 

ditches.



Secondary System Selection

Step 2 – Review and Interpret

• Known floodingData Overlay

• Flooding vs. drainage Comparison

• Past drainage studyReview

• Systems for analysisIdentify

• Provide systems to staffCollaborate

• Systems to analyzeStaff Selection

• Surveying/AnalysisProceed



Secondary System Selection

Questionnaires

• Past work orders (late March)

• Arran Lake Baptist Church 

(3/5/18)

• Dogwood Festival (4/28/18)

• Hollywood Heights Community 

Watch (5/10/18)

Step 1 – Collect Data via Questionnaire



Secondary 

System 

Selection

City stakeholders (2/1/18)

• Emergency Services

• Engineering

• Street Maintenance

• Stormwater Inspections

• Traffic Construction 

Management

• Zoning and Planning



Secondary System Selection

• Work Order data (2/16/18)

• Public meeting (3/13/18)

Step 1 – Collect Data



Secondary 

System 

Selection

Secondary system data



Secondary 

System 

Selection

Secondary system data



Secondary 

Systems

Secondary 

systems 
considered and 
chosen



Secondary System Status

 Surveying complete

 Models complete

 Approx. 6,800 linear 

feet of improvements 

identified

• Current activity

• Cost opinion and 

prioritization

• Master plan document



Future Stormwater Planning

Why go through the 

selection process?



Engineering Fee Data

• Range of costs to model $5 - $8 / foot (excludes 

surveying)

• Average: $6.90 / foot

• Beaver Creek (2): $3M (model entire watershed)

For similar projects



Prioritization

• City prioritization scorecard

• Safety, property damage, degree of flooding, public street impact

• Rank/prioritize all improvements



Stormwater Master Plan

• Documents and presents results

• Quantifies planning cost opinion

• Prioritizes improvements for implementation



Use of the Study

 Improvements needed

 Basis of design

 Financial planning

 Capital Improvement 

Program planning

 Prioritization

Within the BC2 Watershed

Detailed design

Construction

Entirely eliminate 

flooding

New FEMA zones



Looking Ahead

Remaining Schedule

• Mid-April:  Draft document completed

• Mid-June:  Final document completed



Thank You

Travis Crissman, PE

Hazen and Sawyer
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