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3 BMP Functional Components

4 Lessons Learned
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Demonstration Project

“It is easier to resist at the 
beginning than at the end.”

-Leonardo da Vinci



Lorton Road LID Demonstration 
Project

• Outgrowth of 
Fairfax SPS

• Watershed Plans
• Steering Committee
• Demonstration Project

Giles Branch



Planning Stages

• Early Conceptual 
Report

• Significant 
Stakeholder 
Review

• Commissioned 
Design
• Conceptual
• Preliminary
• Intermediate
• Final

Early 
‘08

Mid 
‘08

2012 
(rev. 
thru 
2013)



Practice Screening Results

• Swales
• Bioretention
• Bioslopes
• Compost Soil Amendments
• Enhanced Detention Facilities
• Natural Dispersion



Swales



Bioretention



Bioslopes



Compost Soil Amendments



Enhanced Detention Facilities



Natural Dispersion



QA/QC Program and Process

“Quality means 
doing it right when 
no one is looking.” 

Henry Ford



Overall Quality Control Program





Typically we 
recommend 
inspections at 
five milestones

May adjust 
frequency 
and/or role 
dependent on 
comfort level

Anatomy of BMP QC Inspections



• Verify appropriate location
• Review grade busts or shifts
• Identify critical tie-ins
• Generally review dimensions (non-survey)
• Identify Conflicts or Adjustments for Resolution

Step 1 – Layout/Staking



Milestone Picture



• General Depths verified
• Scarification or bottom 

treatment applied
• Liners or other 

membranes

• Cutoff trenches
• Deep drainage
• Unanticipated soil 

conditions

Step 2 – Rough 
Grading/Excavation



Milestone Picture



• Sump stone properly installed
• Drains proper size/type
• Connections watertight where needed
• Tees or wyes for cleanouts and obs wells
• Udrain daylight
• Choker stone OK

Step 3 – Subsurface Drainage



Milestone Picture



• Media in compliance with spec
• Procedures for installation OK
• Well mixed – homogeneous
• Proper depths of incorporation

Step 4 – Media Installation



Milestone Picture



• Seeding
• Planting
• Stabilization
• Blanketing/matting
• Riprap
• Level spreaders

• Other surface 
treatments 
required

• Procedures for 
warranty (if any)

• Watering 
(seasonal)

Step 5 – Landscaping and 
Stabilization



Milestone Picture



Available Resources

• Field QC Guidelines

• Specifications

• Drawings and Details



BMP Construction

“It is not the beauty of a 
building you should look at; its 
the construction of the 
foundation that will stand the 
test of time.”

David Allan Coe



BMP Functional Components

• Compost Soil 
Amendments

• Biofilters
• Grassed Swales
• Bioslopes



Compost Soil Amendments



Compost Soil Amendments –
Critical Issues

• Compost Source 
and Testing

• Stakeout of 
Compost Areas

• Proper 
Topsoiling/soil 
prep for 
stabilization

• Documentation 
during steps

• Testing of soils if 
in-situ used

• Rototill or rip 
(before 
application)

• Apply surface 
compost

• Re-rototill
• Rake and 

stabilize
• Protective 

coverings or 
mulch



Compost Soil Amendments



Areas of Incorporation

• Perimeter areas 
around 
bioretention beds

• Type II Swales
• Adjacent to Type 

III Swales
• Filter Strip Areas







Bioretention/Biofilter













Biofilters – Critical Issues

• Materials Source 
and Testing
• Must be good biosoil

mix or will be rejected
• Stabilization/Dissipati

on at Flow Inputs
• Will require attention 

after initial installation
• Proper subdrainage

and cleanouts
• Plug all weep/lift 

holes and drains
• Ensure all 

connections are 
watertight

• Proper choker stone
• Proper gravel

• Proper Media 
Application 
• Applied in lifts and 

watered/settled
• Watered in and 

topped off
• Soil bridging if 

needed
• Proper elevations

• No low spots
• No pocketed water
• Tolerances

• Proper use of filter 
fabric



Biofilters – Critical Issues

• Construction 
Sediment

• Final Landscaping
• Materials/Seed
• Sequence of 

Installation
• Plant Material 

Warranty
• Maintenance During 

Construction
• Prohibit construction 

traffic/equipment
• Block inlets (if 

feasible)
• Improve stabilization

• Sump Stone
• Must be clean
• Choker stone
• Fabric overlay only 

(not a wrap of full 
covering)

• Monitor for 
settlement/erosion
• Construction 

defects 
(settlement)

• Erosion requires 
proactive 
stabilization





Swales



TYPE 1

Trapezoidal X-section 
preferred

Dimensioned per plan
Stable with vigorous 

dense rooted 
vegetation

Check Dams Optional 
(see plan)



TYPE 2

Trapezoidal X-section 
preferred

Dimensioned per plan
Compost Soil 

Amendments 
Included

Check Dams 
Typical(see plan)



TYPE 3

Linear Bioretention 
Facility

Dimensioned per plan
Compost Soil 

Amendments may 
be included on 
perimeter

Check Dams 
Typical(see plan)





Swale Typ. Profile





Swale Construction  - Critical 
Elements

Dimensions
Check Dams*
Proper Media 

Incorporation 
Depth

Rapid 
stabilization/surface 
protection

Slopes (max)

Type III – Same issues 
as bioretention

Engineered 
Media/Compost –
last steps

Proper seeding
Maintenance after 

installation



Check Dams

Proper Embedment 
(lateral/vertical)

Proper anchoring
Weep holes/notches
Proper armoring 

(splash apron and 
flanks)

Soil – water bars @ CD 
locations

Biggest Issues:
Flanking
Undermining
Swale Erosion due 
to lack of 
stabilization



Bioslopes









Bioslopes

Specs recommend 
obstructing flow at 
top of bioslope until 
it is stable –
Compost berm or 
other to redirect 
flow

Different Soil Media 
Mixture

Underdrains should 
daylight to grade

Stabilization apron at 
outlet (small apron)

Slope constraints on 
all bioslopes (issues 
if there is a grade 
bust)



OTHER ITEMS OF NOTE
VCTIR Research Efforts
Evolution of Specifications and Materials
Processes for RFIs?
Periodic QA Checks?
Who is completing forms and 

documentation?
Schedule/Milestones?



QUESTIONS?


