
EROSION CONTROL 
PLAN REVIEW FOR LAND 

DEVELOPMENT
By: Justin Hasenfus, CPESC



WHY DO WE REVIEW PLANS?

Sedimentation Pollution 
Control Act:
Purpose: “…permit development of this 
State to continue with the least 
detrimental effects from pollution by 
sedimentation.”



AGENDA

Part 1
Responsibilities

Requirements

Tools

Pointers

Part 2
Application

Design Standards*

Miscellaneous

*Per the NCDEQ Erosion and Sediment 
Control Planning and Design Manual



PART 1



RESPONSIBILITIES

Compliance
 Plan must comply with 

applicable local, state, and 
federal laws and 
regulations

 Plan must not allow 
violation

 Plan must be legal

Judgement
 Best approximation with 

least erosion

 Feasible

 Practical

 Economical

Consider
 The design professional

 The regulating agencies

 The grading contractor

 Property owners

 The general public



REQUIREMENTS:
WHAT DOES THE SPCA REQUIRE?

§ 113A-51.
 Preconstruction meeting 

(subject to staff availability)

§ 113A-57.
 Require erosion control 

measures to retain sediment 
within boundaries of tract(s) 
of land to be disturbed

 Graded slope requirements

 Require permanent ground 
cover sufficient to restrain 
erosion

§113A-56.(C)
 NCDEQ has concurrent 

jurisdiction with local programs



REQUIREMENTS:
WHAT DOES THE SPCA REQUIRE?

 Local government ordinance 
shall at least meet and may 
exceed the minimum 
requirements of SPCA

 Provisions for residential 
plans 

 No erosion control measures 
required at high sides of 
project

§ 113A-60.



REQUIREMENTS:
WHAT DOES THE SPCA REQUIRE?

§ 113A-61.
 Review timeframe (15,30 day) 

 Approve, disapprove, or approve 
with modifications

 Grant conditional approval for 
environmental and other 
development approvals & 
permits

 Disapproval for buffer 
authorizations allowed

 Disapproval based on 
compliance record allowed

 Person submitting plan entitled 
to public hearing to appeal

Review Timeframe Guidance

• Multi-lot residential plans are 
allowed



 Local Ordinances

 Sedimentation Pollution Control Act 

 NCDEQ Erosion & Sediment Control 
Planning and Design Manual

 Recorded Plats & Legal Instruments

 Reviewing Agencies

 Design Firm

TOOLS



TOOLS



TOOLS
NCG01 Permit Checklist (pages 7-9)



TOOLS



POINTERS

DO:

Have hard copy/electronic files

Allocate time appropriately

Say what you mean and explain why

Ask for more information

Provide guidance where necessary

Pick your battles

Cite comments/Provide comment response

Consider new measures or approaches



POINTERS

DON’T:

Make large assumptions

Skip reading ordinances or submittal 
requirements

Forget to account for changes since last 
submittal

Ever use measures in surface waters other 
than those that are allowed

Get mad



POINTERS

IN GENERAL:

Find a process that works

Catch the big stuff

Focus your time on what’s most important

Your goal is to produce a plan that is 
compliant and sufficient



POINTERS

• GIS
• Plat

1) Locate 
Project

• Plan
• Application
• Narrative

2)Understand 
Scope

• Clearly 
defined

• All work 
included

• Required 
approvals

3) Verify 
Limits

• Choose a 
measure to 
start with

• Pick it apart
• Wash, rinse, 

repeat

4) Dig In

• Do an 
inspection in 
your head

5) Mental 
Site Walk

• Verify the 
submittal 
meets the 
requirement

6)Checklist



PART 2



APPLICATION

Check It

 All information present & 
correct

 NC Agent complete when 
required

 NC Secretary of State 

 Authorized statement of 
financially responsibility & 
ownership

 Owner/FRP agreement



DESIGN STANDARDS

Local Ordinance

NCDEQ Manual

Other supported documents and 
practices of sound engineering

Sources



DESIGN STANDARDS
BASINS

Sediment Basin (Riser Basin) Sediment Skimmer Basin



DESIGN STANDARDS
BASINS

Location

Locate in low areas

Capture majority of disturbed area

 Interfere minimally w/construction

Allows access for sediment removal

Never locate in surface waters



DESIGN STANDARDS
BASINS

Surface Area: “Shape of the container” Volume: “What’s inside the container”



DESIGN STANDARDS
BASINS

Surface Area Required = Q x 435*

Q = CIA                                 

Q = peak rate of runoff (cfs)

C = runoff coefficient

I  = avg. intensity of rainfall (in/hr)

A = drainage area (acres)

*Skimmer Basin: Minimum 325 sq.ft./cfs of Q10 
peak inflow

*Riser Basin = Minimum 435 sq.ft./cfs of Q10 
peak inflow



DESIGN STANDARDS
BASINS

Peak rate of runoff (Q)

Maximum rate of water flow passing a 
specific point for the design storm

Calculated using: 

• Rational method or 

• NRCS method

Rational method is Q = CIA and primarily 
used for drainage area < 50 acres

NRCS more accurate for areas > 20 acres



DESIGN STANDARDS
BASINS 

Runoff coefficient (C)

Relationship between rainfall rate and runoff 
rate

Determined by soil type/land cover in the 
drainage area

Table of values in DEQ manual or ordinance

Land use and soil cover homogenous in 
drainage area = use C value from table

Land use and soil cover NOT homogenous, a 
weighted C value is calculated 



DESIGN STANDARDS
BASINS

Rainfall Intensity (I)

Minimum design storm = 10 year

Average intensity (in/hr) for storm duration 
equal to time of concentration 

Time of concentration calculation should be 
provided

Data source included with submittal



DESIGN STANDARDS
BASINS 

Volume:

Measured to the elevation of crest of principal 
spillway:

• Riser basin = top of riser

• Skimmer basin = emergency spillway

Volume Required 1800 cf/disturbed acre

Volume Recommended 1800 cf/drainage acre



DESIGN STANDARDS
BASINS

Drainage Area (A)

Map included to confirm inputs

Drainage area in acres

Must include all drainage that 
would drain to basin



DESIGN STANDARDS
BASINS

Drainage Maps Include:

Drainage values

Contours

Limits of disturbance

Measures analyzed



DESIGN STANDARDS
BASINS

Drainage Maps for silt fence outlets to confirm all are < 0.25 acres / 100 LF silt fence outside basin drainage.



DESIGN STANDARDS 
BASINS

The reviewer can ask for clear representation of design information

This table should be in the plan or information otherwise called out



DESIGN STANDARDS
RISER BASINS

Risers:

Design minimum 2-yr

Riser profiles provided

Protect against piping:

• Watertight anti-seep collar 

• Filter diaphragm

Protect against flotation 

• Anti-flotation block

Cut-off trench



DESIGN STANDARDS
RISER BASINS

Embankment:

Riser crest 1 ft. below 
emergency spillway crest

Max Dam Height: 15 feet

Top width:

• Fill height < 10 ft = 8.0 ft

• Fill height 10-15 ft = 10.0 ft

Sideslopes 2.5:1 or flatter



DESIGN STANDARDS
RISER BASINS

Emergency Spillway:

Design minimum 10-yr

Minimum 1 foot of freeboard

Trapezoidal, sideslopes 3:1 or flatter

Control section straight and at least 
20 ft wide



DESIGN STANDARDS
RISER BASINS

Emergency Spillway:

Stabilized appropriately

Velocity of flow discharged 
non-erosive



DESIGN STANDARDS
SKIMMER BASINS

Embankment:

Max Dam Height: 5 feet

Top width: 5 feet

Sideslopes 2:1 or flatter



DESIGN STANDARDS
SKIMMER BASINS

Emergency Spillway:

Same as riser basin

Max depth of flow 6”  from design 
storm elevation to spillway invert

Designed length



DESIGN STANDARDS
ALL BASINS

Embankment:

Stabilized:

• Temporary < 1 year

• Permanent ≥ 1 year



DESIGN STANDARDS
ALL BASINS

Skimmer:

Attached to base of riser or through 
bottom of dam for skimmer basins 

Sized appropriately

Dewater in 2-5 days



DESIGN STANDARDS
ALL BASINS

Skimmer:

Schedule 40 PVC barrel

Sit on rip rap pad to prevent sticking

Retrieval rope



DESIGN STANDARDS
ALL BASINS

Baffles:

Minimum (3) porous baffles unless 
basin < 20 ft

Separate basin to even cells

Purpose is to spread out flow and 
utilize surface area

Should not be located directly at 
basin inlet



DESIGN STANDARDS
ALL BASINS

Baffles:

Top of baffle fabric 6” higher than invert 
of spillway

Top of baffle 2” lower than top of dam

 If temporary basin will be converted to 
permanent stormwater basin of greater 
depth, baffle height based on pool depth 
during use as temporary basin

 Increase in baffle height may be 
necessary



DESIGN STANDARDS
ALL BASINS

Single height baffles Single height baffles



DESIGN STANDARDS
RISER BASIN – EXAMPLE 1



DESIGN STANDARDS
RISER BASIN – EXAMPLE 1



DESIGN STANDARDS
RISER BASIN – EXAMPLE 2

Sediment basin to permanent depth



DESIGN STANDARDS
RISER BASIN – EXAMPLE 2

Sediment basin to permanent depth



DESIGN STANDARDS
RISER BASIN – EXAMPLE 2

Sediment basin to permanent depth



DESIGN STANDARDS
RISER BASIN - EXAMPLE 2

5’ 11”



DESIGN STANDARDS
RISER BASIN – EXAMPLE 2



DESIGN STANDARDS
ALL BASINS

Other:

Basin shape = 2:1 to 6:1

Longest flow path

No sheet flow

Stable inlets

• Slope drain

• Rip rap lined



DESIGN STANDARDS
ALL BASINS



DESIGN STANDARDS
ALL BASINS

Outlet protection

Other:

Stabilize all areas disturbed by 
construction



DESIGN STANDARDS
TEMPORARY SEDIMENT TRAPS

Criteria:

Used for smaller drainage areas

Miniature basin with no skimmer

Capacity, stone outlet, and 
stabilization very important



DESIGN STANDARDS
DITCH/SWALE

Parabolic Trapezoidal Triangular

Design and site conditions dictate.



DESIGN STANDARDS
DITCH/SWALE

Capacity

10-year storm w/o eroding

 Increased capacity for flood hazards 

Check dams/wattles every 2’ in grade 
change

• Insert photo of channel report



DESIGN STANDARDS
DITCH/SWALE

Grade
Positive drainage

Uniform or gradually increasing

3:1 slopes or flatter

Ditch should be uninterrupted 



DESIGN STANDARDS
DITCH/SWALE

Riprap for excessive grade/sharp turns 



DESIGN STANDARDS
DITCH/SWALE

Drainage Area
Drainage areas should match calcs

Most onsite drainage should be 
accounted for

Basin drainage > sum of ditches



DESIGN STANDARDS
DITCH/SWALE

Velocity
Allowable design determined by soil 

conditions, type of vegetation, method of 
establishment

Maximum permissible velocities table

Preferred < 5.0 ft/sec up to 6.0 ft/sec

Velocity > 2.0 ft/sec requires liner
• Temporary liner: 2-year storm

• Permanent liner: 10-year storm



DESIGN STANDARDS
DITCH/SWALE

Shear Stress
 Is the point at which soil will erode

Determines what liner is required

Liner: Appendix 8 of NCDEQ Manual

Calculated shear stress < permissible 
shear stress of liner



DESIGN STANDARDS
DITCH/SWALE



DESIGN STANDARDS
DITCH/SWALE



DESIGN STANDARDS
DITCH/SWALE

Ditch depth, bottom width, sideslopes, and stabilization liner should be in plan.



DESIGN STANDARDS
DITCH/SWALE

Ditch depth, bottom width, sideslopes, and stabilization liner should be in plan.



DESIGN STANDARDS
TEMPORARY DIVERSIONS

Route construction runoff

Divert offsite drainage around site

Similar design to ditches

Drainage area < 5 acres

Design to 10-year storm

Criteria



DESIGN STANDARDS
WATER BARS

Used: dirt roadways, utility corridors, 
and approaches to surface waters

Similar design to diversions

Spacing based on slope

Criteria



DESIGN STANDARDS
OUTLET PROTECTION

Criteria
Channel, diversion, and conduit 

outlets must be stable

Exit velocity for required design 
must be non-erosive

Required design = conveyance 

Filter fabric underliner



DESIGN STANDARDS
TEMPORARY STREAM CROSSING

Planning Considerations
Try to avoid crossing streams

 If possible, complete development 
separately on each side

 Installed perpendicular to stream

Often most sensitive area on site



DESIGN STANDARDS
TEMPORARY STREAM CROSSING - BRIDGEMAT

Planning Considerations
Preferred Method:

 Least disturbance to stream bed, 
banks, and surrounding area

Often no stream impacts

 Least obstruction to flow & fish 
migration

Must support expected loads



DESIGN STANDARDS
TEMPORARY STREAM CROSSING - PIPED

Planning Considerations
Adaptable to most site situations

Safely support heavy loads

 Installation and removal causes 
considerable disturbance to stream and 
surrounding area

Greatest obstruction to flood flows

Subject to blockage and washout



DESIGN STANDARDS
TEMPORARY STREAM CROSSING - FORD

Planning Considerations
 Used:

• For steep areas subject to flash flooding

• Normal flows < 3 inches deep 

• Intermittent streams

• Only when crossings are infrequent

• Wide, shallow watercourses

 Safely handle heavy loads

 Little to no obstruction of flow

 Could involve major disturbance in-stream

 Approach area subject to erosion 



DESIGN STANDARDS
TEMPORARY STREAM CROSSING

Criteria 
Anticipated life = 1 year

Minimum design: Pass bankfull 
flow or peak flow from 2-yr storm 
(10-25 yr. recommended)

Consider overflow areas for larger 
storms

Design flow velocity non-erosive 
for receiving stream

Design other EC measures 
associated with stream crossing to 
10-year peak storm runoff



DESIGN STANDARDS
TEMPORARY STREAM CROSSING

Criteria 

Silt fence at four corners

Coarse aggregate approachways

Lip to prevent sedimentation to stream

Divert surface water 



DESIGN STANDARDS
PERMANENT STREAM CROSSING

Planning Considerations
Locate in higher, better drained  

sections of stream to minimize 
flooding

Permanent protection measures      
where road water enters stream to 
prevent erosion

Stream section at crossing 
protected from erosion due to 
flood flows



DESIGN STANDARDS
STREAM CROSSINGS – EXAMPLE 1 (PUMP AROUND)



DESIGN STANDARDS
STREAM CROSSINGS –EXAMPLE 1 (PUMP AROUND)



DESIGN STANDARDS
STREAM CROSSINGS – EXAMPLE 1 (PUMP AROUND)



DESIGN STANDARDS
STREAM CROSSINGS – EXAMPLE 1 (PUMP AROUND)



DESIGN STANDARDS
STREAM CROSSINGS – PUMP AROUND 



DESIGN STANDARDS
STREAM CROSSINGS – PUMP AROUND



DESIGN STANDARDS
STREAM CROSSINGS – PUMP AROUND



DESIGN STANDARDS
STREAM CROSSINGS – EXAMPLE 2 (BYPASS CHANNEL)



DESIGN STANDARDS
STREAM CROSSINGS – EXAMPLE 2 (BYPASS CHANNEL)



DESIGN STANDARDS
CONSTRUCTION SEQUENCE

 Instructs what to do and when

Presented in stages

Lists required inspections

 Instructs to clear only as necessary to 
install initial measures

Detailed



DESIGN STANDARDS
CONSTRUCTION SEQUENCE

Explains transition between stages

 Includes total scope of work

Clarifies any gray areas

Define how long sediment basins remain

Clearly state when conversion can occur

Steps to close plan/permit

Thoughtful



DESIGN STANDARDS
STANDARD DETAILS



DESIGN STANDARDS
STANDARD DETAILS

Include in all erosion control plans subject to NCG01.



DESIGN STANDARDS
STORM DRAINAGE INFRASTRUCTURE - CULVERTS

Verify design

Verify inputs

Check for 
overtopping 



DESIGN STANDARDS
STORM DRAINAGE INFRASTRUCTURE - CULVERTS



DESIGN STANDARDS
STORM DRAINAGE INFRASTRUCTURE - CULVERTS



DESIGN STANDARDS
STORM DRAINAGE INFRASTRUCTURE – INLET REPORTS

Verify design

Verify inputs

Check for capacity 



DESIGN STANDARDS
STORM DRAINAGE INFRASTRUCTURE – PROFILES

 Included for 
storm network



DESIGN STANDARDS
ROAD PROFILES

 Included for 
roads

Verify minimum 
cover

Verify minimum 
separation



MISCELLANEOUS
NCG01

Soil Stockpile Area
• 50 feet from surface waters, storm 

inlets, sediment basins, and 
ditches*

• 50 feet from site perimeter*

• Silt fence low sides offset 5 feet 
from toe of stockpile

Concrete Washout
• 50 feet from surface waters, storm 

inlets, sediment basins, and 
ditches*

• Protect nearby inlets

• Signage

Staging, Parking, Fueling
• 50 feet from surface waters, storm 

inlets, sediment basins, and 
ditches*

• Locate fueling areas

*Unless no other reasonable alternative exists. Denote on plan.



MISCELLANEOUS
BASIC INFORMATION



MISCELLANEOUS
SHEET INDEX



MISCELLANEOUS
LEGEND

• Contains all erosion control measures

• Between legend and callouts, everything accounted for

• All applicable sheets have own legends (grading, utility, etc.)



PLAN REVIEW
CONCLUSION

Perform like this: And not like this:

A good plan can be the difference between environmental compliance 
and environmental damage. 

Make your plan work for you so your planned measures:



THANK YOU FOR YOUR ATTENTION!

https://bit.ly/2025EscEval  

Please remember to complete the 
end of workshop evaluation:  

https://bit.ly/2025EscEval
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