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Muldoon Road Typical LID Elements



West Dowling Road Phase I

Detention 
Pond

Rain Garden
Detention Swale 
with check dams



West Dowling Road Phase II



West Dowling 
Phase II

Infiltration Basin 
Detail



Seward Highway – Tudor to Dowling

Detention 
Pond



Seward Highway – Tudor to Dowling

Detention 
Pond



Seward Highway – New Bridges

All work outside of 
existing stream bed

3x the additional 
infiltration/flow  area



Sedimentation Basin and OGS
Effectiveness Evaluation
Sedimentation Basin and OGS
Effectiveness Evaluation

Monitoring: Structural Controls Assessments
APDES Permit Requirement IV.A.8.
Monitoring: Structural Controls Assessments
APDES Permit Requirement IV.A.8.



  

 

 

 

 

 

Handouts from Afternoon LID Training Session 
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Low Impact 
Development –
Making it Work 
in Anchorage
February 25, 2013
MOA Watershed 
Management Services

What is Low Impact 
Development?
 LID is an innovative stormwater management that 

mimics nature: manage rainfall at the source using 
small, on-site, controls.

 Infiltrate, filter, store, evaporate, and detain runoff 
close to its source. 

 Stormwater management should not be seen as 
stormwater disposal. 

 Slow it down, spread it out, clean it up.

LID Techniques
 MANY different types of techniques 

 MANY combinations of techniques

 Focus on three concepts and making them work in 
Anchorage
 Bioretention
 Infiltration
 Porous Pavements (Also infiltration)
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Considerations for LID in Anchorage
 What are some limitations or constraints 

that we might face when implementing 
LID in Anchorage?
 High Groundwater
 Poorly infiltrating soils
 Limited space
 Bedrock or other limiting strata
 Sanding and plowing
 Frozen Ground/Winter Rainfall events

Bioretention
 Bioretention:  A shallow stormwater basin 

or landscaped area that utilizes 
engineered soils and vegetation to 
capture and treat runoff.  Examples 
include rain gardens and bioretention 
swales.

 Cleans, 
Infiltrates, 
Detains

Bioretention Examples

 High Point, Seattle
 Photo during 25-year storm
 Accepts water from road and 

sidewalks

 Prince George’s Co. Maryland
 Adelphi Road 
 Used Bioretention instead of C&G
 Accepts water from road surface
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Bioretention  - Can we do it in Anchorage?

 Yes!
 Taku Rain Garden – collects  

runoff from adjacent parking lot
 Lithia Chrysler Dodge of Anchorage (5th) –

Bioretention swales collect water from pavement 
surfaces

 Dozens of rain gardens around Anchorage
 Upcoming West Dowling Road Phase II (C-Street 

to Minnesota) – Uses bioretention rain gardens in 
lieu of storm drain

Considerations for Anchorage
Bioretention
 Extremely Versatile
 Typical Section – Base Case

Considerations for Anchorage
Bioretention
 Modification 1

 Poorly infiltrating soils
 Limiting strata ≈ 4 feet from 

facility floor 
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Considerations for Anchorage
Bioretention
 Modification 2

 Groundwater less than 2 feet 
from the facility floor

 Contaminated sites
 Can’t meet separation distances

 High Groundwater 
 Limited space
 Contaminated soils 

Considerations for Anchorage
Bioretention
 Plowing  is generally not a problem—better if 

you don’t pile snow in the faculty
 Sanding – impact on performance is related to 

facility size and if pretreatment is provided. (E.g. 
grass filter strips)

 Recommend that footprint is 5% of contributing 
area if area is impervious

 Plowing and Sanding

Considerations for Anchorage
Bioretention
 Frozen Ground

 Two conditions that cause concern
 Spring break-up 
 Occasional wintertime rain-on-snow event

 Consider this when you layout the site – what will 
happen if surface ponding occurs?

 Is it a problem?  Does the Owner care?
 What is down-gradient from the facility?
 Put in an overflow if needed
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Considerations for Anchorage
Bioretention
 Overflow

 Pipe or surface flow
 May be needed anyway for large storm events, 

depending on the design.
 Can aid in permitting process

 Frozen Ground

Considerations for Anchorage
Bioretention
 Overflow

Infiltration
 Also called Retention
 Versatile practice where water is collected, 

stored, and infiltrated into the ground.
 Can be used at the surface or at varying 

depths.
 Infiltration trenches, chambers, ponds, leach 

field., etc.
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Infiltration Example
 Medical Plaza Way, 

Clarksville, IN
 75,000 SF Hospital 

and 40,000 SF 
Medical Building

 Local regulations 
required stormwater 
retention

 Parking Lot was installed with 690
Contech Chambermaxx units for 
33,810 cubic feet (252,916 gallons) of 
storage.

Photo from Chambermaxx website

Can we do this in Anchorage?
 Infiltration (Also called Retention)

 Russian Jack Spring Park (Chambers)
 Tacotna Commons (Ponds)
 Unique Mechanics (Chambers)
 Radio Shack/True Value (Chambers)
 Anchorage Fire Station 5 (Leach-field Concept)
 Providence Extended Care Facility (Pond)
 UAA Health Science Building (Chambers and Pond)

Considerations for Anchorage
Infiltration - Basin
 Basin
 Shallow 

depressions 
that collect 
and infiltrate 
water of a 
period of 
several days
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Considerations for Anchorage
Infiltration - Basin

Considerations for Anchorage
Infiltration - Basin
 When properly designed, can work well in cold 

climates.
 With ice cover or frozen conditions, water ponds 

on the surface—no problem.
 Limited use with high groundwater table
 Can work with poor soils, depending on space 

available and needed drain-down times.
 Plowing and Sanding – Pretreatment is 

recommended
 Sediment forebay
 Grit chamber

Considerations for Anchorage
Infiltration
 Chambers
 Store and infiltrate water
 Versatile – can go below pavement or pervious surface
 Can be installed below frost depth
 Usually requires pretreatment for sediment
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Considerations for Anchorage
Infiltration
 Chambers

Infiltration:
 Frozen Ground
 Poorly infiltrating soils
 Plowing and 

sanding
X  High ground water
X  Contaminated soils

Porous Pavements
 A system that reduces impervious surfaces, 

thus increasing infiltration and reducing 
runoff.  

 May include modular paving blocks or grids, 
porous concrete, porous asphalt, cast-in-
place concrete grids, and soil enhancement 
technologies.

Porous Asphalt Examples
 Porous Asphalt 

Parking - Clark 
Township, Town Hall 
parking lot, New 
Jersey

 Porous Concrete 
Sidewalk - NE 79th

Street, Redmond 
WA
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Can we do this in Anchorage?
 Porous Pavements

 Russian Jack Springs Park (Porous Asphalt) – installed 
in parking bays in the parking lot.

 Residential Condominium on Spenard (Pavers and 
Porous Concrete) – installed in three courtyard 
“common” areas for the Habitat for Humanity 
Project

Considerations for Anchorage
Porous Pavements
 Several Types

 Porous Asphalt 
 Porous Concrete
 Porous Pavers

 Fairly new practice for Anchorage
 Porous asphalt – RJSP

 Performance will be monitored
 Porous Pavers and Porous Concrete 

 Performance was monitored and results are 
presented in a technical paper by Tamás Deák.

Considerations for Anchorage
Porous Pavements
 Requires engineering for the system, subgrade, and 

placement—don’t just “throw it in”
 Consider location, use, and maintenance 

capabilities
 Works very well with poorly infiltrating soils—spreads 

out the water
 Impact of plowing and sanding depends on the 

facility design and frequency of maintenance
 Habitat project is sanded and not vacuum swept, 

performing as designed
 Russian Jack project was layed out to minimize impacts 

of sanding
 Research different types of systems
 One paver block may be locally manufactured 

starting this year.
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Considerations for Anchorage
Porous Pavements

Habitat for Humanity Project (2008)

Considerations for Anchorage
Porous Pavements

Photos and project information 
courtesy of Tamás Deák, kpb
architects.  “Cold Climate 
Performance Evaluation of 
Permeable Interlocking 
Concrete Pavement and Porous 
Concrete Pavement Systems.”

Considerations for Anchorage
Porous Pavements

Infiltration:
 Frozen Ground
 Poorly infiltrating soils
-- Plowing and sanding
X  High ground water
X  Contaminated soils
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Considerations for Anchorage
Other Easy Ideas
 Slow your water down – increase the site Time of 

Concentration
 Helps water soak into the ground
 Can help reduce the peak flow
 Example – Direct downspouts to lawn instead of 

driveway
 Capture water and use it later. (E.g. Rain Barrel)
 Send runoff from pervious areas to impervious 

areas.

Considerations for Anchorage
Other Easy Ideas

Rain Barrel
Downspout to pervious area

Low Impact Development
Design Considerations
 Infiltration (or percolation) rates

 Look at the soils at facility depth and below
 Onsite testing:  In-place, At depth
 Test value vs. design value
 Choose appropriate FS

 Consider long-term perc rates
 Depends on facility, it’s critical function, the 

consequences of failure, etc.
 Involve a geotechnical engineer

 Field verify design values during construction
 For poorly draining soils, consider a subdrain and/or 

overflow.
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Low Impact Development
Design Considerations
 Many site see success using multiple techniques

 Multiple Independent facilities 
 Habitat project – porous pavements + rain gardens

 Treatement “train”
 UAA Health Science Building–

Chambers→Pond→Receiving System
 RJSP (train)—Porous Asphalt→Chambers

Combined Techniques
 Maplewood Mall, Minneapolis, MN suburb

 Porous pavers, Rain gardens, tree trenches, planters,, 
and more.

 Project will capture and infiltrate or filter at least 1 inch 
of runoff

For more info, visit 
http://www.stormh2o.com/SW/Articles/Green_Infrastructure_Makes_Se

ne_in_the_Twin_Cities_19789.aspx

Low Impact Development
Example Work Session:  Estimating Runoff 
and Sizing a Bioretention Facility

 Simple method for determining flow into your 
facility

 Direct Determination Method (See handout)

Runoff = Rainfall – Depression storage – Infiltration
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Low Impact Development
What about cost?
 True representation of cost in Anchorage is 

TBD
 Costs tend to be unpredictable due to 

uncertainty
 The more LID practices are included on projects, 

the less the uncertainty
 Contractors will become familiar with the 

practices

Low Impact Development
What about cost?
 Uncertainty in RJSP Porous Asphalt
 Unit Prices on Bids for Porous Asphalt had a 154% 

increase from the low bid to the high bids
 Regular asphalt had a 48% increase from the 

low bid to the high bid
 Compared to regular asphalt, the percent 

increase in cost ranged from 8% to 134%.

Low Impact Development
What about cost?
 What Communities are saying

 Minneapolis/St. Paul
 “In most instances we have found that the green 

infrastructure costs will be considerably less than grey 
infrastructure costs in heavily urbanized environments 
where land costs are high and there is also the cost or 
impact of shutting down roads and whatnot on the 
existing owners and tenants” – Peter MacDonagh, Principal and 
Cofounder of Kestrel Design Group

 “Green Infrastructure can be quite economical as 
compared to conventional stormwater management 
BMPs that can consume more land area.  Green 
Infrastructure can reduce other stormwater conveyance 
and storage costs.  With the added benefit of providing 
improved aesthetics and water conservation, some 
argue that the costs can be less over the long term.” –
Cliff Aichinger, Administrator of the Ramsey-Washing Metro Watershed District, MN
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Low Impact Development
What about cost?
 Banking on Green – A Look at how green 

infrastructure can save Municipalities Money 
and Provide Economic Benefits Community-
wide. (April 2012)

 Discusses:
 What’s driving Green Infrastructure –

Environment and Infrastructure deficit
 Capital Costs
 Long-term costs
 Direct and Indirect Benefits

Low Impact Development
Other Considerations
 Maintenance:

 Depends on the facility
 Maintenance frequency and capabilities should be 

considered during design
 Involve maintenance personnel

 Small, Frequent maintenance
 Mowing
 Weeding
 Caring for Vegetation

 Larger maintenance
 Structure repairs
 Eventual rehabilitation

 Involve maintenance staff in the design process
 Be practical
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Low Impact Development
Other Considerations
 Construction is KEY

 Devil is in the details
 On-site representative needs a thorough 

understanding of the entire project.
 Special care is needed for low-bid projects vs. 

collaborative design-build efforts.

Selecting the right LID Practice
 Picking an LID technique right for your site is key
 Different techniques work better with different 

constraints
 Don’t forget the purpose – small, frequent 

events.
 See Selection Considerations Handouts
 MOA is expanding their design criteria for LID 

and other stormwater management facilities to 
make implementation easier.

Low Impact Development
Lots of Options!

 There are MANY ways to incorporate LID

 Remember, think small.  Little efforts can add 
up to a large success.
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Low Impact Development
Resources
 Low Impact Development Center

www.lowimpactdevelopment.org
 Stormwater Magazine 

http://www.stormh2o.com/SW/SWhome.aspx
 Minnesota BMP Manual 

http://www.pca.state.mn.us/index.php/water
/water-types-and-
programs/stormwater/stormwater-
management/minnesotas-stormwater-
manual.html

 Upcoming MOA revised stormwater design 
criteria manual

Instructor Contact Information
Janie Dusel, PE

AWR Engineering, LLC
jdusel@awr-eng.com
www.awr-eng.com

Thanks for coming!
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Bioretention Sizing Exercise 

We are going to design a bioretention area in just a few simple steps.  In Part 1, we will calculate the 

runoff that will be collected in the bioretention area.  In Part 2, we will size the bioretention area. 

Part 1 – Calculate Runoff using the Direct Determination Method. 

Site Information 

Total Site Area = 1 Acre 
Roof top Area = 0.2 Acre 

Parking Lot and Driveway Area = 0.6 Acre 
Lawn Area = 0.2 Acre 

Design Rainfall Event = 0.5 inches in 24 hours 
Soil Type = Type B (Mostly sandy) 

Design Soil Moisture Condition = Partially Dried Out (At least 48‐hours 
with no prior precipitation) 

 

Runoff = Rainfall – Depression Storage – Infiltration Loss  

(See the attached sheet on the Direct Determination Method for depression storage values, estimates of 

maximum and minimum infiltration rates, and decay constant.  Infiltration rates can also be based on 

field testing.) 

Roof Runoff = 0.52” – 0.1” – 0”  = 0.42” 

Pavement Runoff (Parking lot and driveway) = ___________________________________________ 

Lawn Runoff = 0.52” – 0.25” – Lawn Infiltration (f) 

Lawn Infiltration Rate = ࢔࢏࢓ࢌ ൅ ሺ	࢞ࢇ࢓ࢌ െ	࢔࢏࢓ࢌሻ ∗  ࢚ࢤ࢑ିࢋ	

From the attached handout, for a sandy, Type B soil:   

  ௠݂௜௡	 ൌ ____________
௜௡

௛௢௨௥
   and    ௠݂௔௫ ൌ __________

௜௡

௛௢௨௥
  and ݇	 ≅  ଵିݎ݄	_________

This equation is describing how fast the soil infiltration rate will change from maximum to 

minimum as the soils becomes saturated.  For the sake of time in this example, you can choose 

Δt = 24 hours, or the whole storm.  This basically assumes the minimum infiltration rate for the 

entire storm, and will result in less infiltration than if you looked at a smaller Δt, like 0.5 hours.  

(In the case of a smaller Δt, you would look at the infiltration loss every 30 minutes and sum 

them all up when you’re finished.) 

Lawn Infiltration Rate = ____________ inches/hour 

Then, total Lawn Infiltration = 0.15 in/hour * 24 hours = ________________inches 
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Lawn Runoff = 0.5” – 0.25” – 3.6” = __________________ inches. (Note:  if you get a negative number, 

then runoff is zero) 

ሻ݁ݎܿܽ	ݎ݁݌	ݏ݄݁ܿ݊݅	ሺ݅݊	݂݂݋݊ݑܴ	݁ݐ݅ܵ	݈ܽݐ݋ܶ

ൌ 	
ሺܴ݂݋݋	݂݂݋݊ݑܴ ∗ ሻܽ݁ݎܣ	݂݋݋ܴ ൅ ሺܲܽݐ݊݁݉݁ݒ	݂݂݋݊ݑܴ ∗ ሻܴܽ݁ܣ	ݐ݊݁݉݁ݒܽܲ ൅ ሺ݊ݓܽܮ	݂݂݋݊ݑܴ ∗ ሻܽ݁ݎܣ	݊ݓܽܮ

ܽ݁ݎܣ	݁ݐ݅ܵ
 

 

Total Site Runoff in inches per unit area = ___________________________ inches/acre. 

Part 2 – Size the bioretention area footprint. 

 

Sizing equation for a standard bioretention facility:   












tdPI

dTIV
A

esd

es
r *)(*

*
 

Where: 
Ar    =  Minimum bioretention area Footprint (square feet) 
TIV =  Target Infiltration Volume (cubic feet) 
Pd   =  Depth of Ponded Water (ft) 
des =  Depth of Engineered Soil (ft) 
I      =  Infiltration rate of the native soil at the bottom of the bioretention area (ft/hour) 
t     =  Facility drain‐down time (hours) (48 hours maximum) 

 
To get TIV, convert the inches of runoff per acre from Part 1 to a volume in cubic feet. 
 
  TIV = 0.336 inches/acre * 1 acre* 43,560 ft2/acre * 1 foot/12 inches = ______________ ft3 

The infiltration rate in the sizing equation should be the design infiltration rate, based on testing and an 

appropriate factor of safety.  For this example, let’s assume that value is the same as the minimum 

infiltration rate used in Part 1 (0.15 inches/hour = 0.0125 ft/hour).    
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	௥ܣ ൌ 	 _________________________________________ 

 

To achieve this area, what shape/dimensions would you recommend? _____________________ 

When designing the facility footprint, it is also important to consider the sediment loading of the 

contributing area.  To improve the life of bioretention facilities that are accepting water from parking 

lots and roadways, the general rule of thumb is to make the facility footprint at least 5% of the 

contributing impervious area.  So, let’s compare: 

Our contributing impervious area is 0.8 acres or 34,848 square feet.  Five percent of that is 

__________________ ft2.  Should we make the footprint larger? 
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Bioretention Sizing Exercise - Solution 

We are going to design a bioretention area in just a few simple steps.  In Part 1, we will calculate the 

runoff that will be collected in the bioretention area.  In Part 2, we will size the bioretention area. 

Part 1 – Calculate Runoff using the Direct Determination Method. 

Site Information 

Total Site Area = 1 Acre 
Roof top Area = 0.2 Acre 

Parking Lot and Driveway Area = 0.6 Acre 
Lawn Area = 0.2 Acre 

Design Rainfall Event = 0.5 inches in 24 hours 
Soil Type = Type B (Mostly sandy) 

Design Soil Moisture Condition = Partially Dried Out (At least 48‐hours 
with no prior precipitation) 

 

Runoff = Rainfall – Depression Storage – Infiltration Loss  

(See the attached sheet on the Direct Determination Method for depression storage values, estimates of 

maximum and minimum infiltration rates, and decay constant.  Infiltration rates can also be based on 

field testing.) 

Roof Runoff = 0.52” – 0.1” = 0.42” 

Pavement Runoff (Parking lot and driveway) = 0.52” – 0.1” = 0.42” 

Lawn Runoff = 0.52” – 0.25” – Lawn Infiltration (f) 

Lawn Infiltration = ࢔࢏࢓ࢌ ൅ ሺ	࢞ࢇ࢓ࢌ െ	࢔࢏࢓ࢌሻ ∗  ࢚ࢤ࢑ିࢋ	

From the attached handout, for a sandy, Type B soil:   

  ௠݂௜௡	 ൌ ૙. ૚૞
࢔࢏

࢛࢘࢕ࢎ
   and    ௠݂௔௫ ൌ ૞

࢔࢏

࢛࢘࢕ࢎ
  and ݇	 ≅ ૛	ି࢘ࢎ૚ 

This equation is describing how fast the soil infiltration rate will change from maximum to 

minimum as the soils becomes saturated.  For the sake of time in this example, you can choose 

Δt = 24 hours, or the whole storm.  This basically assumes the minimum infiltration rate for the 

entire storm, and will result in less infiltration than if you looked at a smaller Δt, like 0.5 hours.  

(In the case of a smaller Δt, you would look at the infiltration loss every 30 minutes and sum 

them all up when you’re finished.) 

Then, Lawn Infiltration = 0.15 in/hour * 24 hours = 3.6 inches. 

Lawn Runoff = 0.5” – 0.25” – 3.6” = ‐‐3.35 inches (or no runoff) → 0” 
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ሻ݁ݎܿܽ	ݎ݁݌	ݏ݄݁ܿ݊݅	ሺ݅݊	݂݂݋݊ݑܴ	݁ݐ݅ܵ	݈ܽݐ݋ܶ

ൌ 	
ሺܴ݂݋݋	݂݂݋݊ݑܴ ∗ ሻܽ݁ݎܣ	݂݋݋ܴ ൅ ሺܲܽݐ݊݁݉݁ݒ	݂݂݋݊ݑܴ ∗ ሻܴܽ݁ܣ	ݐ݊݁݉݁ݒܽܲ ൅ ሺ݊ݓܽܮ	݂݂݋݊ݑܴ ∗ ሻܽ݁ݎܣ	݊ݓܽܮ

ܽ݁ݎܣ	݁ݐ݅ܵ
 

Total Site Runoff in inches per unit area = (0.42*0.2) + (0.42*0.5) + (0*0.2))/1  

= 0.336 inches/acre 

Part 2 – Size the bioretention area footprint. 

 

Sizing equation for a standard bioretention facility:   












tdPI

dTIV
A

esd

es
r *)(*

*
 

Where: 
Ar    =  Minimum bioretention area Footprint (square feet) 
TIV =  Target Infiltration Volume (cubic feet) 
Pd   =  Depth of Ponded Water (ft) 
des =  Depth of Engineered Soil (ft) 
I      =  Infiltration rate of the native soil at the bottom of the bioretention area (ft/hour) 
t     =  Facility drain‐down time (hours) (48 hours maximum) 

 
To get TIV, convert the inches of runoff per acre from Part 1 to a volume in cubic feet. 
 

  TIV = 0.336 inches/acre * 1 acre* 43,560 ft2/acre * 1 foot/12 inches = 1,219.7 ft3 

The infiltration rate in the sizing equation should be the design infiltration rate, based on testing and an 

appropriate factor of safety.  For this example, let’s assume that value is the same as the minimum 

infiltration rate used in Part 1 (0.15 inches/hour = 0.0125 ft/hour).    
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The bioretention facility can take many different shapes, based on the site 
configuration.  For example, a long linear facility would be approximately 
15’ x 100’. 

When designing the facility footprint, it is also important to consider the sediment loading of the 

contributing area.  To improve the life of bioretention facilities that are accepting water from parking 

lots and roadways, the general rule of thumb is to make the facility footprint at least 5% of the 

contributing impervious area.  So, let’s compare: 

Our contributing impervious area is 0.8 acres or 34,848 square feet.  Five percent of that is 1,742.4 
ft2.  So, we might consider increasing the size slightly to improve long-term 
performance. 



LID Techniques for Common Site Constraints

Poorly Infiltrating 

Soils1
High Ground 

Water

Contaminated 

Soils or Runoff
Bedrock

Frozen Conditions 

with a bypass or 

overflow route2

Frozen 

Conditions3

Bioretention     

Pervious Pavement   

Filter Strips     

Infiltration Basin   

Chamber Systems  

Vegetative Swale     

 Works well

 Works well under specific design conditions

LID Technique

Common Local Site Constraints



Stormwater Controls Recommended Selection Considerations

Rate Control Volume Reduction
Accepts Hotspot 

Runoff

Separation from 

Groundwater8 

(feet)

Separation from 

Drinking Water 

Lines (feet)

Bioretention Facilities Moderate Moderate Yes3 29 0

Soakaway Pits Moderate High No
4 4 25

Infiltration Basins Moderate High No
4 4 10

Infiltration Trenches Moderate High No
4 4 25

Vegetative Swales Moderate Moderate No
5 4 0

Pervious Pavement Moderate High No 2 25

Chamber Systems High High No
4 4 25

Wet Ponds High Low Yes
6 N/A6 25

Dry Ponds High Low
1 Yes6 N/A6 10

Oversized Pipes High Low Yes
7 N/A 10

Sedimentation Basins High Low No 4 10

Filter Strips Low ‐ Moderate
2

Low – Moderate
2 Yes 4 0

Oil and Grit Separators Low Low Yes N/A 10

Constructed Wetlands Moderate ‐ High Moderate Varies
5 N/A 25

Rainwater Harvesting Moderate Moderate No Varies
9 10

(1)  May provide some volume reduction depending on permeability of native soil.

(2)  Increased performance when level spreaders are incorporated into the design.

(3)  Appropriate plants and other vegetation must be selected for excepted pollutant load.

(4)  Yes, if runoff pretreatment is provided.

(5)  Yes, under specific conditions.

(6)  If hotspot runoff is anticipated, required separation from groundwater is 4 feet.

(7)  Hotspot runoff still requires treatment.

(8)  Minimum separation distance between the seasonal high groundwater table elevation and the bottom of structural stormwater controls.

(9)  Modifications are available for locations with high groundwater. 

Stormwater Control 

Technique

Type of Runoff Control Implementation Considerations


	2013 Watershed Master Slides_708pm.pdf
	2013 Watershed Update
	Welcome to the APDES Annual Meeting!
	Opening Remarks
	Today’s Program
	New in 2013
	Today’s Program
	Q &A Discussion

	Handouts for Participants_DRAFT.pdf
	Low Impact Development – Slides
	Bioretention Sizing Exercise
	Bioretention Sizing Exercise_solution
	LID Techniques_Handouts




