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Welcome to the Green Area Ratio Online Training. This training is intended to help applicants, designers, and stakeholders understand the Green Area Ratio regulation and submittal requirements. Continuing education credits are available by attending this training. Please send me or the training coordinator an email if you would like to receive a certificate of completion.



Resources

• GAR Information: https://doee.dc.gov/GAR

• Zoning Regulation: http://handbook.dcoz.dc.gov/zoning-

rules/general-rules/green-area-ratio/

• PropertyQuest: https://propertyquest.dc.gov/

• 2016 Zoning Map: http://maps.dcoz.dc.gov/zr16/

• DOEE Stormwater Regulation: https://doee.dc.gov/swregs

• DOEE Public Trainings: https://doee.dc.gov/swtraining
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Here are some useful links that I will go over during the presentation. These links provide information on various aspects of GAR and related regulations, such as stormwater management. DOEE offers a series of FREE in-person trainings for the Green Area Ratio, stormwater management, DOEE’s stormwater database, and Stormwater Retention Credits. If you are interested in attending one of these trainings, please visit doee.dc.gov/swtraining to view the current schedule and to register.

https://doee.dc.gov/GAR
http://handbook.dcoz.dc.gov/zoning-rules/general-rules/green-area-ratio/
https://propertyquest.dc.gov/
http://maps.dcoz.dc.gov/zr16/
https://doee.dc.gov/swregs
https://doee.dc.gov/swtraining


Agenda
• Part I: An Introduction to GAR
• Part II: GAR Applicability
• Part III: Plan Development, Permitting 

Process, and Construction
• Part IV: Landscape Elements and Submission 

Requirements
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This training is divided into 4 parts. The first part is an introduction to GAR. Part 2 covers GAR applicability. Part 3 covers plan development, the permitting process, and construction. We wrap up part 4 with general submission requirements and brief descriptions of the landscape elements and how their scores are calculated.



Green Area Ratio (GAR) Online Training 
Part I: 

An Introduction to the Green Area Ratio

Photo credit: Oculus, Inc.
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Welcome to the Green Area Ratio Online Training Video Part I: An Introduction to the Green Area Ratio. This is part of a series of videos intended to help applicants, designers, and stakeholders understand the Green Area Ratio regulation and submittal requirements. Continuing education credits are not currently available through these online videos, but may be obtained by attending one of DOEE’s free in-person trainings.



WHAT IS GAR?
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Section 1: What is GAR?



Green Area Ratio

What is it?
• A flexible green site design 

requirement established in 
2013 that varies by zone.

Menu items may include…
• Permeable pavement
• Vegetated roofs
• Native vegetation
• Rain gardens
• Trees & shrubs
• Green facades
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The Green Area Ratio (or G-A-R) is a zoning regulation implemented in 2013 by the Office of Planning, Department of Energy and Environment, and the Office of the Zoning Administrator that integrates landscape elements into parcel site design to promote sustainable and aesthetically pleasing development. GAR sets minimum lot coverage standards based on zone for landscape and site design features in order to promote greater livability, ecological function, climate adaptation, and green space accessibility in DC's urban environment. The minimum targets are based on the relative level of urban density of the zone. GAR allows a flexible design by allowing designers to select from a menu of landscape elements to meet minimum requirements, including: permeable pavement, vegetated roofs, native vegetation, rain gardens, and vegetated walls, to name a few.

For some background, GAR in DC was inspired by similar existing programs in Berlin, Germany, and Seattle, Washington. If you are interested in doing some research, you will see strong similarities between DC Green Area Ratio and Seattle’s Green Factor.



Involved Parties
Project Applicant

& Landscape Expert

Board of 
Zoning 

Adjustment

DCRA Permit 
Center

DOEE

Office of 
Zoning 

Administrator

Property 
Owner
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HOW GAR WORKS
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Section 2: How GAR works.



GAR: How does it work?
How to calculate:
• Add up landscape 

elements by number 
or size
– # trees
– Size of green roof
– Size of rain garden
– # of plants
– Soil depths

• Divide by lot area
• = GAR score
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How does GAR work?.....Designers select from a variety of landscape elements that are assigned a value depending on the element. Soils, groundcovers, vegetated roofs, permeable pavement, enhanced tree growth systems, renewable energy systems, and water features are calculated based on horizontal surface area. Plants greater than 2 feet in height and trees are calculated based on number of plants, and are assigned an equivalent square footage value. Vegetated walls are calculated based on vertical surface area. You may view the 4th video in the GAR series – "Landscape Elements and Submission Requirements" - for more specific information on each landscape element. We will also go over the definition of “equivalent square footage.”

Each landscape element is assigned a multiplier (as seen in the next slide) which is multiplied by the either the total surface area, or total equivalent square footage, depending on the landscape element, to calculate the score for each element. These landscape element scores are then added together, or "stacked," and then divided by the record lot area to calculate the GAR score.



GAR LANDSCAPE ELEMENTS MULTIPLIER
Landscaped area (select one of the following for each area)
Landscaped areas with a soil depth of less than 24” 0.3
Landscaped areas with a soil depth of 24” or more 0.6
Bioretention facilities 0.4
Plantings
Ground covers, or other plants less than 2’ tall at maturity 0.2
Plants at least 2’ tall at maturity 0.3
Tree canopy for all new trees with mature canopy spread of 40’ or less 0.5
Tree canopy for all new trees with mature canopy spread of 40’ or greater 0.6
Tree canopy for preservation of existing trees 6” to 24”  in diameter 0.7
Tree canopy for preservation of existing trees 24” diameter or larger 0.8
Vegetated wall, plantings on a vertical surface 0.6
Vegetated roofs
Extensive vegetated  roof over at least 2” but less than 8” of growth medium 0.6
Intensive vegetated roof over at least 8” of growth medium 0.8
Permeable paving
Permeable paving over at least 6” and less than 2’ of soil or gravel 0.4
Permeable paving over at least 2’ of soil or gravel 0.5
Other
Enhanced tree growth systems 0.4
Renewable energy generation (area of) 0.5

Water features (using at least 50% recycled water) 0.2
Bonuses
Native plant species 0.1
Landscaping in food cultivation 0.1
Harvested stormwater irrigation 0.1
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This table lists the optional landscape elements that may be included, and the  environmental performance multipliers used in calculating GAR.  The table gives a user a list of all the flexible options that can be used to meet the GAR requirements.  The listed multipliers for these landscape elements were developed with assistance from Dr. Keeley of George Washington University, who conducted a literature review of environmental performance of landscape elements; by  reaching out to the City of Seattle, whom as I mentioned has a lot in common with DC’s GAR; and the then District Department of the Environment (DDOE).  

The landscape elements themselves were developed as a result of outreach to the mentioned sources, as well as research into local best practices and stormwater regulations.  Additionally, the final bonus elements of native plant species, landscaping in food cultivation, and harvested stormwater irrigation were developed in direct response to requests from DDOE, or recommendations from the Sustainability Working group of the Zoning Review during GAR development. 




Stackable Elements
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This diagram demonstrates how different landscape elements can be "stacked" on top of each other within the same landscaped area. Suppose you have a 500 square foot landscaped area. Because there are 3 trees proposed in that area the soils receive the zero point 6 multiplier based on a 500 square foot area. The trees have a canopy less than 40 feet in diameter, so they have a multiplier of 0.5. On top of that soil and beneath the trees is a mixture of groundcovers and shrubs. The number of shrubs that can fit in this landscaped area is based on their spacing requirements. The trees and shrubs are calculated based on the number of plants, then given an equivalent square footage value. The groundcover and soils are measured based on their surface areas. Those surface areas and equivalent square footages are then multiplied based on the multiplier to the right. You may have noticed that all of the vegetation is native and so receives an additional zero point one multiplier bonus. The credits and the bonuses are then added up to total the numerator for the GAR calculations.

If keeping track of all these landscape elements and their multipliers is confusing, don't worry. A GAR score sheet [insert shot of score sheet] which does these calculations for you is available to download on DOEE's GAR website [insert shot of website] under "Forms and Documents". Part 4 of the GAR training video "Landscape Elements and Submission Requirements" goes into more detail on how to use the GAR Score Sheet.



RELATED REGULATIONS
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Section 3: Related Regulations.



Related Zoning Requirements

Pervious surface requirements
Landscaping for parking lots
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There are two zoning regulations related to GAR. One is pervious surface requirements for single-family residential zones. The second is landscaping for parking lots.






Pervious Surface Requirements
• In zones R and RF
• Applies when building a new principal structure or increasing 

existing lot occupancy by 10%+ for an addition to a principal 
structure, or 25%+ for an addition to a historic structure

• Pervious = grass; mulched groundcover; plants; trees; permeable 
pavers; and decks or porches

• C-501 of DCMR 11, DC Zoning Regulations

Zone District and Structure
Minimum Percentage of 

Pervious Surface

R-3, R-13, R-17, R-20 20%

R-2 30%

R-6 to R-12, R-14 to R-16, R-
19, R-21, R-1-A, R-1-B 50%
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Properties located in zones R and RF do not have a GAR requirement; however, they have a pervious surface requirement which must be met, and is reviewed by the Office of the Zoning Administrator. The requirements are triggered when the owner increases the existing lot occupancy by 10% or more, or by 25% or more for historic structures.

Pervious surfaces can include: grass, mulched groundcover, plants, trees, permeable pavers, and decks or porches.

There are exceptions to the pervious surface requirements for recreation and community centers based on lot size.

For more information, refer to Title 11 of the 2016 zoning regulations, subtitle C, section 501.



Landscaping for Surface Parking
• Minimum 10% of lot landscaped
• Landscape end islands of 9+ spaces
• Trees must be min. 2.5” DBH at planting
• Plant 4’ from protective barriers
• Special exception relief from BZA  if 

impracticable
• C-715 of DCMR 11, DC Zoning Regulations

Photo source: NRDC

Presenter
Presentation Notes
Slide 15

The Landscaping for Surface Parking zoning regulation can be found in Title 11 of the 2016 zoning regulations, subtitle C, section 715. It requires:

That at least 10% of the lot is landscaped
The parking lot contains landscaped islands at the end of every 9+ spaces
Trees to be planted must be at least 2.5 inch caliper at planting
Trees must be planted 4’ from protective barriers

There are special exceptions if the requirements are impracticable. This is again reviewed by the zoning office.




GAR & Stormwater Overlap

Stormwater Rule
• DCMR Chapter 21
• Includes Public Right of Way
• Unrelated to C of O
• Maintenance Covenant Required
• Interior Renovations: 

• 50% construction cost trigger
• Volume Calculations
• Contributing Drainage Area
• Design constraints maximizes 

stormwater retention

Green Area Ratio Rule
• DCMR Chapter 11
• Requires a C of O
• No Maintenance Covenant 
• Interior Renovations: 

• 100% construction 
cost trigger

• Area Calculations
• Design constraints 

maximizes healthy 
vegetation 

Overlap: to achieve stormwater environmental benefits
Landscape Elements are often the same practices as LID BMPs 
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And of course there is the relationship with DOEE’s stormwater regulations. One of the goals of GAR is to extend stormwater management across the District. As a result, there are many overlapping elements with DOEE’s stormwater regulation. There are some key differences which may impact your project’s design.

First, for interior renovations, construction costs must equal or exceed 100% of the building value; while stormwater is triggered at only 50% of the renovated building value. More information on GAR triggers is available in Part 2 of the GAR video series.

Second, GAR focuses on surface area calculations; whereas stormwater focuses on volume calculations.

And finally, GAR design constraints are intended to maximize healthy vegetation; while stormwater design constraints maximize stormwater retention.



Green Area Ratio (GAR) Online Training 
Part II: 

GAR Applicability

Photo credit: Oculus, Inc.
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Welcome to the Green Area Ratio Online Training Video Part II: GAR Applicability. This is part of a series of videos intended to help applicants, designers, and stakeholders understand the Green Area Ratio regulation and submittal requirements. We will cover Exemptions, Reduced GAR Score, & Campus Plans, and then Who has a GAR Requirement.



Exemptions, Reduced GAR Score, & 
Campus Plans
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Section 1: Exemptions, reduced GAR score, and campus plans



Who does not have a GAR?
– Properties within R-, RF-, USN, STE, HE, WR-1, & WR-6
– Buildings that do not require a Certificate of Occupancy,

• Single family residences
– DC Water wastewater treatment facilities.
– Interior renovations of existing buildings when

• Located within the Central Employment Area,
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To start off, we will go over projects in which GAR is not required. As described in Part 1, single family residences and properties in zones R and RF are exempt from GAR requirements. The following zones also do not require GAR technical approval: USN, STE, HE, WR-1, and WR-6. The GAR exemption form is not required for these zones; however, the plan reviewer will verify that the correct zone has been entered in the building application and in the stormwater database. Single family residences and buildings which do not require a Certificate of Occupancy are required to complete the GAR Exemption Form and have it approved by the Office of Zoning Administrator (O-Z-A or OZA or zoning for short).

The following projects must also receive GAR Exemption Form Approval from OZA: [read from slide. After “Located within the Central Employment Area” go to next slide for map].




Who does not have a GAR?
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The Central Employment Area is shown in the red hatch in the map above. This map is available in DC’s GIS services website. [next slide]



Who does not have a GAR?
– Properties within R-, RF-, USN, STE, HE, WR-1, & WR-6
– Buildings that do not require a Certificate of Occupancy,

• Single family residences
– DC Water wastewater treatment facilities.
– Interior renovations of existing buildings when

• Located within the Central Employment Area,
• 100 percent lot occupancy,
• Existing roof not capable of supporting vegetated system, and
• Proposed work does not result in a roof capable of supporting 

vegetated roof.
– Interior renovations whose construction costs are less than 

100% of the building value
– Buildings or structures deemed “historic resources”,

• Except when additions increase the gross floor area by 50 percent.
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Interior renovations of existing buildings when [continue reading at 100% lot occupancy.] I receive many questions asking what is meant by “100% lot occupancy.” It means that the building can be built up to the lot lines. Many zones have building setback requirements. 100% lot occupancy or zero lot line development does not have that setback. [Continue reading]

After historic resources:] If the gross floor area of the historic building or structure does increase by 50% or more, then the entire property is required to comply with GAR.



Presenter
Presentation Notes
Slide 22

This is the GAR Exemption Form available on DOEE's GAR website under "Forms and Documents." The applicant or their agent completes the top part of the form, then submits it to the Office of Zoning Administrator for approval. If the exemption requires additional approval from other agencies, those agencies are listed in the right hand column of the exemption required. Those approval signatures must be acquired prior to zoning approval. For example, if the project is applying for the historic exemption, the form must first be signed by the Historic Preservation Office then by the Office of Zoning Administrator. Zoning must sign off on all GAR Exemptions. 

We do have instructions included on the back of the form. 

Zoning recommends that the owner/applicant submit this form with the upper section completed with your DCRA permit application in ProjectDox under the “Supporting Documents” folder. You do not need to submit this form if the property is located in one of the exempt zones.
Zoning will review this form with the building or foundation to grade application set and sign in ProjectDox.
Application may be submitted before formal ProjectDox submittal; however, the permit number is required.
If you are applying for an exemption based on construction costs less than the building value, make sure you attach a current estimate of construction costs, as well as the current building value.
If the project requires DOEE Stormwater approval, then upload the approved form to DOEE's stormwater database. You will hear me repeat in the next sections the importance of coordinating the stormwater and GAR submissions.



Helpful reference for property summary: propertyquest.dc.gov/
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You can find the current assessed value of the building by going to propertyquest.dc.gov. There you will find a summary of the property, including current and proposed assessments. The building value is shown as “improvements” under assessments.



Transition Period: No GAR

• Building Permit Filed prior to October 1, 2013,
– DCRA officially accepted as being complete.

• Building Permit Filed on or after October 1, 2013, 
– Unexpired approval, provided the vote to approve 

occurred prior to October 1, 2013,
• A first stage, second stage, or consolidated planned unit 

development, 
• A variance, special exception, design review under the CG or 

SEFC overlay, or 
• A concept design by the Historic Preservation Review Board or 

Commission of Fine Arts.
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The transition period exemption is another exemption offered, but it is gradually fading out as the regulation ages. GAR began on October 1, 2013, and so zoning created this exemption form for projects that were beginning the application process, or who completed a PUD or some other regulatory review or discussions, before GAR started but did not submit their building permit application until after October 1st. I don’t want to go into much detail here, just letting you know that it is available. Reach out to zoning or myself (I will direct you back to zoning) if you have questions about this exemption.



Transition Period: No GAR

• Building Permit Filed on or after October 1, 2013, 
– Unexpired approval granted after October 1, 2013, 

provided a public hearing occurred prior to 
October 1, 2013,

• A variance, special exception, or design review under the 
CG or SEFC overlay.

– Unexpired approval granted after October 1, 2013, 
provided a set down for a public hearing occurred 
prior to October 1, 2013,

• A first stage, second stage, or consolidated planned unit 
development.
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This also applies to projects that started the public hearing process before GAR, but had yet to complete their hearing. 



Transition Period: Reduced GAR

• Building Permit Filed on or after October 1, 2013 
but no later than July 14, 2014, 
– A Large Tract Review (LTR) completed prior to July 1, 

2012,
– Application consistent with conditions of LTR,
– GAR equals 0.1 or greater,

• independent of zone district.
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This transition exemption can also apply to large tract reviews that were completed prior to July 1, 2012. Again, this exemption is very rare nowadays, simply because most of those projects are complete, they already started the permitting process, or their approvals have expired.
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This is the transition exemption form. This must be signed by the zoning administrator. You can provide this document when you first submit your permit application to ProjectDox.



Reduced GAR

• A special exception from the Board of Zoning 
Adjustment (BZA) may be granted if the 
application meets sustainability goals through 
means outside the scope of the GAR.

• Full or partial reduction in GAR score requirement
• Upload BZA Order with reduced GAR 

requirements to the stormwater database
• 6-month process
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Let’s say you have a project that is not eligible for any of the exemptions listed on those two forms, and you are having a significant amount of difficulty meeting the GAR requirements. There is an option to apply to the Board of Zoning Adjustment (or BZA) for full or partial reduction of the GAR score requirement. This process should be started before the permit process so that it does not cause any delays in attaining your building permit. I say this because it can take 6 months for the BZA to make a decision, and it may not be in your project’s favor. I have heard of only one project receiving this exemption since GAR started. If the project does receive a full or partial reduction, and DOEE is reviewing the project for stormwater management, upload the BZA order to the stormwater database so DOEE can review plan based on the lower score or clear GAR from our system.

We strongly encourage you to come talk to DOEE early in the design phase if you are having difficulty meeting the minimum score. We can help you identify solutions, or correct errors in calculations. Often times when a project comes to us saying they cannot meet the minimum score they have often calculated something incorrectly or at a lower credit than they are eligible for.



Campus Plan

• College or university proposing new building or 
addition to existing building
– Demonstrates the extent to which GAR is met
– Reviewed by the Zoning Commission
– Must be reviewed by the Zoning Commission prior to 

submitting to DOEE for technical review
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A campus plan is a project that is located on part of a university or hospital campus, like Catholic or Trinity universities. Most projects on a university do not encompass the entire campus, they are 1 or 2 buildings; however, GAR requires that the entire record lot needs to meet the requirements. So what do you do? Campus plans also require coordination prior to submission to the stormwater database. If your project is part of a university or hospital campus you need to present your project to the Zoning Commission before submitting your project for review. The Zoning Commission determines the extent to which GAR is required as well as the minimum score for that area. There are additional requirements determined by the Zoning Commission based on the campus, but those are outside of the GAR requirements.



Who has a GAR Requirement?
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Section 2: Who has a GAR requirement? So you know you have a GAR requirement or your exemption did not pass. How can you find out that you have a requirement and what are those requirements?



GAR Required by Zone District:
Effective September 6, 2016

Zone District Green Area Ratio

RA-1, RA-2, RA-6, RA-7, RA-8
RC-1; WR-2, WR-3, WR-4, WR-5, WR-7, WR-8 0.40

RA-3, RA-4, RA-5, RA-9, RA-10
MU-1, MU-2, MU-3, MU-4, MU-5, MU-6, MU-12, MU-13, MU-14, MU-
15, MU-16, MU-17, MU-18, MU-19, MU-23, MU-24, MU-25, MU-26, 
MU-27, 
NC-1, NC-2, NC-3, NC-4, NC-5, NC-7, NC-9, NC-10, NC-11, NC-14, NC-16, 
NC-17
SEFC-2, SEFC-3, CG-1, CG-2, RC-2, RC-3
ARTS-1, ARTS-2, D-2, CG-5

0.30

MU-7, MU-8, MU-28, CG-3
NC-6, NC-8, NC-12, NC-13, NC-15, ARTS-3 0.25

MU-9, MU-10, MU-20, MU-21, MU-22, MU-29
D-3, D-4 , D-5, D-1-R, D-4-R, D-5-R, D-6, D-6-R, D-7, D-8
SEFC-1, CG-4, ARTS-4

0.20

PDR (all lots unless otherwise noted):
• Lot with principal building that is one (1) story in height
• Lot with principal building that is two (2) stories in height

0.30
0.10
0.20
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This is the list of zones which have a GAR requirement and what those requirements are. This information is available in the GAR Guidebook, as well as that PropertyQuest website I just showed you [switch to internet].



Who has a GAR?

• All New Buildings that require a Certificate of 
Occupancy (C of O).
– Submit during the Foundation-to-Grade (FD) or 

Building (B) permit application
• Additions and Interior Renovations to existing 

buildings,
– When the construction cost exceeds 100% of the 

assessed building value within any 12-month period.
– A “historic resource” with a 50 percent (or more) 

increase to the gross floor area.
– Submit during the Building (B) permit application
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These are based on the zones that have a GAR requirement in the first place.

Formerly required when applying with BCIV; however, after coordinating with OZA we determined that most BCIV projects do not undergo zoning review. I know I will sound like a broken record on this, but SWM projects are still strongly encouraged to submit GAR plans when submitting stormwater plans to ensure consistency between plans. 

Read slide

What is meant by “assessed building value within any 12-month period?” Those 12 months are based on when the first building permit application was submitted for the project. Zoning has received GAR exemption forms claiming the construction costs are less than 100% of the building value, and the applicant submitted the construction costs for that building permit. However, those projects may break the project into 2 or however many other building permit applications, and the sum of the construction work for all of those permits exceeded the building value. By the 3rd building permit application the applicant had to submit GAR plans. I recommend not attempting this approach. It causes anxieties and delays in the permit application that are not caused by the DOEE reviewer. Coordinate early.

May need master plan if seeking BCIV approval without GAR (large tract development)
“cost exceeds 100% of the assessed building value within 12 months of APPLYING FOR PERMIT”
Where to find the assessed building value coming up.



Helpful reference for property summary: propertyquest.dc.gov/

Presenter
Presentation Notes
Slide 33



Definitions…
• Addition and interior renovation of existing building structure 

– Extension or increase in floor area or height. 
– Alteration, renovation or repair to the interior of the 

existing structure.
• Assessed value of the building, not including the land value

– Office of Tax and Revenue records. 
– Date of the building permit application.

• Historic resource is a building or structure,
– Certified by the DC Inventory of Historic Sites or State Historic 

Preservation Officer .

• Construction cost for an addition, alteration, or repair
– Amount indicated by the applicant in the building permit application 

(Contract Agreement Form).
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Next are some definitions related to the exemptions I talked about earlier. These are available in the GAR Guidebook and some in the DCMR. Additions and interior renovations are…[read slide]



Definitions…
• Construction cost for an addition, alteration, or repair
Per Section 108.3 of DCMR 12, DC Construction Code, the applicant for 
abuilding permit shall provide an estimate permit value
• The building permit valuation shall be based on the TOTAL value of 

materials and labor, including electrical, gas, mechanical, plumbing 
equipment, and permanent systems

• The total value shall not include architectural, engineering, and other 
associated professional costs

• The valuation will be reviewed by DCRA during the building permit review 
process

• OZA will request a copy of the construction cost estimate when an 
applicant requests an exemption from GAR compliances based on the 
applicant’s assertion that the cost of construction for the addition, interior 
renovation, or both, are less than 100% of the assessed building value 
pursuant to C-601.3 of DCMR 11, District of Columbia Zoning Regulations
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Green Area Ratio (GAR) Online Training 
Part III: 

Plan Development, Permitting Process, and 
Construction

Photo credit: Oculus, Inc.
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Welcome to the Green Area Ratio Online Training Video Part III: Plan Development, Permitting Process, and Construction. This is part of a series of videos intended to help applicants, designers, and stakeholders understand the process of developing a GAR plan, getting the project reviewed and permitted, and final construction approval. Continuing education credits are not currently available through these online videos, but may be obtained by attending one of DOEE’s free in-person trainings.



GAR Plan Development
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Section 1: GAR Plan Development. You have already determined that GAR applies to your project. This section will cover how to prepare your GAR plan. 



GAR Plan Development

• Do you know the project boundaries?
• Have you hired a Landscape Expert?
• Do you know the score for your zone?
• Design considerations,

– Stormwater obligations.
– Energy goals.
– Green building standards.
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Step 1: Do you know the project boundaries? You may recall in Part 1 of this video series that the GAR score is calculated based on the project’s record lot [skip to next slide].



GAR Plan Development:
Project Boundaries

• Based on the property’s Record Lot boundary
– If separated into tax lots, show how the whole record lot 

and each tax lot comply with GAR
• Multiple/phased lots within one permit

– Each lot must meet its GAR score
– Checklist sign-off occurs at each phase completion

• Multiple zones in one lot
– Each zone must meet score, but whole lot may be used
– Confirmed by OZA

• Lots with historic structures
– The addition exceeds 50% of the existing gross floor area
– The historic structure’s footprint is excluded from lot area
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The record lot is provided by DC’s Office of the Surveyor, located at DCRA. Record lot building plats are available by going to the Office of the Surveyor in person, or they may be requested online through DCRA’s website. [go to next slide]



GAR Plan Development:
Project Boundaries

https://dcra.dc.gov/node/1410041
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Each building submitting a permit application must include a copy of the building plat. This is typically uploaded to the Supporting Documents folder in ProjectDox; however, your GAR reviewer may request that it be uploaded to DOEE’s Stormwater Database if the project is being subdivided or being combined into a new record lot. [next slide]

https://dcra.dc.gov/node/1410041


GAR Plan Development:
Project Boundaries
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All landscape elements must be located within the record lot to receive credit. Landscape elements located within the public-right-of-way may NOT be used for GAR credit. In this diagram, the area identified with the gray cross hatch may be used to meet GAR requirements. Notice how the street tree and tree pit area is not included. [next slide]
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Be mindful that property lines are not always located in the same location in relation to the public road or sidewalk. In this example, the area in front of the building is actually in the public right-of-way. Landscape elements located in this area MAY NOT be used to meet GAR requirements. [next slide]



Helpful reference for property summary: propertyquest.dc.gov/
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To find the surface area for the lot, you can go to https://propertyquest.dc.gov. Enter the property address, and this online tool will provide a summary of the lot’s information, including the land area. More precise areas may be given by hiring a professional land surveyor to survey the site. This is the number which you will enter as your denominator in the GAR score sheet.



Helpful reference for property summary: propertyquest.dc.gov/
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Note that in the PropertyQuest example I just showed, the lot summary provided is for a tax lot. A tax lot is not the same as a record. If your project is on a tax lot, you still need to show how the entire record lot is meeting the GAR requirements. [continue to next slide]



GAR Plan Development:
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DC OpenData
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DC’s OpenData website actually has a good description of the difference: “Tax lots are not determined by survey, and are therefore not official lots in the same way record lots are…These A&T Plats are not reviewed but simply filed by the Surveyor; they do not comply with the standards required of subdivision plats, and are not recorded. Tax Lots are not normally acceptable when applying for building permits and must be converted to Record Lots through the normal subdivision process involving the D.C. Surveyor’s Office before permits will be issued. These lots are simply pieces of property, owned by somebody, described in deeds, for which tax bills are sent and real estate taxes are collected by the city. Some Record Lots also function in this capacity. Geographically, tax lots typically overlay layers such as record lots or sometimes reservations.”

https://opendata.dc.gov/datasets/14d9f44e81914b0cb9a7c622fe237a94_39?geometry=-77.475,38.810,-76.549,38.997


GAR Plan Development:
Project Boundaries

• Based on the property’s Record Lot boundary
– If separated into tax lots, show how the whole record lot 

and each tax lot comply with GAR
• Multiple/phased lots within one permit

– Each lot must meet its GAR score
– Checklist sign-off occurs at each phase completion

• Multiple zones in one lot
– Each zone must meet score, but whole lot may be used
– Confirmed by OZA

• Lots with historic structures
– The addition exceeds 50% of the existing gross floor area
– The historic structure’s footprint is excluded from lot area
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Tax lots, if somehow remaining, would be submitted in a way similar to multiple or phased lots, which is demonstrated in the following diagram: [go to next slide]
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This diagram represents a large record lot divided into multiple phases. In DOEE’s database you would submit a master plan outlining each phase. It would cover things such as project surface areas for each phase, the estimated minimum and overall GAR score, scheduling, etcetera. You do not need to go into detail for each phase, but you should have an idea of the types of landscape elements you will install  (i.e., if part of the lot contains a building, you might install green roofs and you can estimate the minimum score based on those multipliers; while the other areas may contain ground level landscape elements, such as permeable pavement and trees). 

So back to the diagram. I’m going to say right now, that this is not to scale. So if my numbers look off compared to the size, remember that this is just to give you an idea of the process. The project here is divided into three phases. Whatever the GAR score is for each phase, they must all add up to meet a minimum GAR score of let’s just call it zero-point-three for the entire record lot. If for some reason the project is not completed, the entire record lot must meet the GAR requirements to remain in compliance. [go to next slide]
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In this slide, our GAR Phase 1 area is represented by a gray diagonal hatch. This phase has achieved a GAR score of zero-point-three. While it may seem like the site has met its overall requirements, remember that phase 1 is only a portion of the record lot. So really, the score for the total lot is only zero-point-one. During the final construction inspection for this phase, the certified landscape expert (or CLE) should have the GAR score sheet and plan for this phase, as well as the master plan and master plan database number, to verify with the DOEE inspector that GAR sign off may occur for this phase. I will go into more detail on the final inspection later, but we did recently update the GAR Checklist for final inspection to include a checkbox for master plan projects so we can track them. [go to next slide]
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The next two phases progress the same as Phase 1. With the completion of each phase the site is closer to meeting its overall GAR requirements. [go to next slide]
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At the final phase GAR Checklist sign off, if all remaining landscape elements are installed per the plan, the property is considered to be in full compliance. All final Certificates of Occupancy may be issued at this time, provided all other District regulation requirements are met. 

[go to next slide]



GAR Plan Development:
Project Boundaries

Record 
Lot 1

Record 
Lot 2

Record 
Lot 3
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A quick note that if these phases were instead record lots to remain separated, then a GAR score sheet would have to be provided for each lot to show that the requirements are being met, and a master plan is not required. These lots MAY be able to be submitted to DOEE for review under one database plan number; however, if the buildings are to be completed under separate building permits at different times we recommend submitting them separately with or without a master plan, depending on the project. The reason being, let’s say record lot 1 finished its construction before the others, and wanted to receive its C of O. At final GAR inspection, DOEE inspectors are looking for THE ENTIRE SITE submitted in the stormwater database to be completed. If only one section is completed, they will not sign off on the final GAR checklist; because the project is not complete. For all master plan projects, please contact DOEE to schedule a pre-submittal meeting to discuss the project schedule and submittal process. This will help reduce any possible delays during the permit review and construction. [go to next slide]



GAR Plan Development:
Project Boundaries

• Based on the property’s Record Lot boundary
– If separated into tax lots, show how the whole record lot 

and each tax lot comply with GAR
• Multiple/phased lots within one permit

– Each lot must meet its GAR score
– Checklist sign-off occurs at each phase completion

• Multiple zones in one lot
– Each zone must meet score, but whole lot may be used
– Confirmed by OZA

• Lots with historic structures
– The addition exceeds 50% of the existing gross floor area
– The historic structure’s footprint is excluded from lot area
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Next is the uncommon occurrence of multiple zones located within one record lot. There are two different versions of this: multiple zones where one zone has a GAR requirement and the other does not, the other is there are two (or more) different zones each with a different minimum GAR score. Each zone is required to meet its minimum score; however, landscape elements may be credited from anywhere within the record lot.
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In this example, the record lot contains two zones, and one of them does not have a GAR requirement. In this scenario, the minimum GAR score will have to be met for Zone 2, which does have a GAR requirement. The CLE has the entire lot available to them to install landscape elements to meet the GAR requirement; however, the denominator for the score sheet will be the surface area of the zone with the GAR requirement, not the entire record lot area. [go to next slide]
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As you can see, there are 5 landscape elements located in both zones within the record lot. All of them may be used to meet the Zone 2 GAR requirements. [go to next slide]
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In this next example, let’s take the same record lot layout. Instead of only one zone having a GAR requirement, both zones have a GAR requirement, but each one is different. When this happens, you will have to create 2 separate score sheets for the record lot. The denominator for each score sheet will be the surface area for that respective zone. When the two zones’s surface areas are combined they should equal the total lot surface area. Clearly mark the zone boundaries on the GAR plan as well as which landscape elements are seeking credit within each zone. [go to next slide]
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Here we have the same 5 landscape elements as the previous example spread across the lot. Let’s say that landscape elements 1, 2, and 4 are new trees to be planted; landscape element 3 is permeable pavement; and landscape element 5 is a bioretention system. Remember that the landscape elements can be located anywhere within the lot to meet each zone’s score. They may not, however, be used twice to meet requirements for both zones. [go to next slide]
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Let’s try to meet zone 1’s requirements first. Landscape elements 1, 2, and 3 are being used for credit. Notice that landscape element 2 (one of the trees) is located within zone two, but it is being used to meet zone 1 requirements. Landscape element 5, which is the bioretention, and landscape element 4, one of the other trees, are not being used to meet zone 1 requirements. This is acceptable. [go to next slide]
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Zone 2 uses landscape elements 4 and 5 to meet requirements. The last tree, landscape element 4, is located in zone 1. Notice that none of the other landscape elements are used to meet zone 2 GAR requirements, because they are already used for zone 1. The type of landscape element can be used in both zones, but the individual landscape elements can be credited only once. Landscape elements which are based on surface area, such as permeable pavement, may be divided between the two zones. For example, if there is 500 square feet of permeable pavement, 300 square feet can be used to meet zone 1 requirements. The remaining 200 square feet can be used to meet zone 2 requirements. …………Any questions? …….. Okay, moving on to the next step: [go to next slide]



GAR Plan Development

• Do you know the project boundaries?
• Have you hired a Landscape Expert?
• Do you know the score for your zone?
• Design considerations,

– Stormwater obligations.
– Energy goals.
– Green building standards.
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Have you hired a landscape expert? [next slide]



GAR Plan Development:
Who is a Landscape Expert?

• Certified Landscape Expert is:
– Maryland or Virginia Licensed Landscape Architect
– International Society of Arboriculture (ISA) 

Certified Arborist
– Maryland Certified Professional Horticulturist
– Landscape Contractors Assoc. MD-DC-VA certified 

Landscape Technician
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A certified landscape expert (or CLE, as previously said) is a professional allowed to sign off on GAR plans. A CLE must be certified by one of the following organizations: [read through list]
[After VA and MD landscape architect add:] As many of you are probably aware, DC Government does now have landscape architecture licensure and they are accepting new and reciprocity applications. We are not yet accepting DC-licensed landscape architects for GAR. We have to make it through the regulation amendment process before we allow that. Once that regulation revision is complete, ONLY DC-licensed landscape architects may sign off on GAR plans, not Maryland or Virginia. (There will be a grace period, though, to allow landscape architects to apply for reciprocity.) 

The remaining certifying organizations may also still sign of on GAR plans. That would include: [continue reading off the list] Remember, a certified landscape expert MUST sign off on the GAR plans! Not the engineer, not the architect, not the plumber. The CLE. The CLE signing off on the plans MUST have THEIR contact information entered in DOEE’s stormwater database. [next slide]
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• Have you hired a Landscape Expert?
• Do you know the score for your zone?
• Design considerations,

– Stormwater obligations.
– Energy goals.
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Next: Do you know the score for your zone?



Zone District Green Area Ratio

RA-1, RA-2, RA-6, RA-7, RA-8
RC-1; WR-2, WR-3, WR-4, WR-5, WR-7, WR-8 0.40

RA-3, RA-4, RA-5, RA-9, RA-10
MU-1, MU-2, MU-3, MU-4, MU-5, MU-6, MU-12, MU-13, MU-14, MU-
15, MU-16, MU-17, MU-18, MU-19, MU-23, MU-24, MU-25, MU-26, 
MU-27, 
NC-1, NC-2, NC-3, NC-4, NC-5, NC-7, NC-9, NC-10, NC-11, NC-14, NC-16, 
NC-17
SEFC-2, SEFC-3, CG-1, CG-2, RC-2, RC-3
ARTS-1, ARTS-2, D-2, CG-5

0.30

MU-7, MU-8, MU-28
NC-6, NC-8, NC-12, NC-13, NC-15, ARTS-3 0.25

MU-9, MU-10, MU-20, MU-21, MU-22, MU-29
D-3, D-4 , D-5, D-1-R, D-4-R, D-5-R, D-6, D-6-R, D-7, D-8
SEFC-1, CG-4, ARTS-4, CG-3

0.20

PDR (all lots unless otherwise noted):
• Lot with principal building that is one (1) story in height
• Lot with principal building that is two (2) stories in height

0.30
0.10
0.20

GAR Plan Development
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We covered this table in Part 2 of the series. This table is available in the GAR Guidebook. To learn what zone your property is in, you may consult one of DC zoning maps, or you can go to PropertyQuest. [next slide]



Helpful reference for property summary: propertyquest.dc.gov/
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In the left hand column of PropertyQuest is the title “Zoning” and to the right of that is a blue link that lists the zone for the property. Click on this link…[next slide]
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…and it will take you to this page, which is a zone summary from DC’s Zoning Handbook. The 2nd to right column says “Green Area Ratio,” and below that is the minimum GAR score for this zone. Please note that this is only a summary of the zone requirements, and there may be property-specific variations in zoning requirements (say due to a PUD, campus plans, or zoning relief). [next slide]



Zone District Green Area Ratio

RA-1, RA-2, RA-6, RA-7, RA-8
RC-1; WR-2, WR-3, WR-4, WR-5, WR-7, WR-8 0.40

RA-3, RA-4, RA-5, RA-9, RA-10
MU-1, MU-2, MU-3, MU-4, MU-5, MU-6, MU-12, MU-13, MU-14, MU-
15, MU-16, MU-17, MU-18, MU-19, MU-23, MU-24, MU-25, MU-26, 
MU-27, 
NC-1, NC-2, NC-3, NC-4, NC-5, NC-7, NC-9, NC-10, NC-11, NC-14, NC-16, 
NC-17
SEFC-2, SEFC-3, CG-1, CG-2, RC-2, RC-3
ARTS-1, ARTS-2, D-2, CG-5

0.30

MU-7, MU-8, MU-28
NC-6, NC-8, NC-12, NC-13, NC-15, ARTS-3 0.25

MU-9, MU-10, MU-20, MU-21, MU-22, MU-29
D-3, D-4 , D-5, D-1-R, D-4-R, D-5-R, D-6, D-6-R, D-7, D-8
SEFC-1, CG-4, ARTS-4, CG-3

0.20

PDR (all lots unless otherwise noted):
• Lot with principal building that is one (1) story in height
• Lot with principal building that is two (2) stories in height

0.30
0.10
0.20

GAR Plan Development
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PropertyQuest is also not specific when it comes to PDR zones. Unless otherwise noted, all PDR zones have a minimum GAR score of zero-point-three. If the PDR contains a principal building that is one story in height (say a warehouse), and it is to REMAIN one story, the minimum GAR score is zero-point-one. If the principal building is and will remain 2 stories in height, then the minimum GAR score is zero-point-two. You must confirm the minimum building height and GAR scores for 1 and 2 story buildings with zoning in writing prior to DOEE technical approval! This confirmation can be in the form of an email, ProjectDox, anything that is hand written or typed. Verbal or phone confirmation is not accepted. Upload the confirmation to the stormwater database. The earlier you can provide this information the better to reduce delays in approval…..Any questions on zones, scores, or PDRs? [next slide]
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• Do you know the project boundaries?
• Have you hired a Landscape Expert?
• Do you know the score for your zone?
• Design considerations,

– Stormwater obligations.
– Energy goals.
– Green building standards.
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And finally, when developing your GAR plan take into account other design considerations, such as stormwater obligations, energy goals, and green building standards. Make sure your stormwater plans and GAR plans MATCH! DOEE reviewers will also occasionally check other disciplines such as plumbing and architectural plans to make sure items like drainage and green roof access are included. 




Permitting Process
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This is the end of section 1 of part 3 of the videos. I am going to pause here for a moment to allow you to ask any remaining questions before moving on.



Process - Development to Submittal

Project Applicant determines GAR applicability

Plan  development

Request BZA special exception (as necessary)

CLE signs off on plans for approval

Plans submitted to DCRA and uploaded to stormwater 
database – follow reviewer’s submittal instructions!
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Can read slide

BZA = Board of Zoning Adjustment



Plan Submittals
• Synergy with stormwater and ESC plan submittals
• doee.dc.gov/swtraining

Building 
Permit 

Submittal

Drawings, 
details, & 

other required 
information

Score sheet

Worksheet

Landscape 
Maintenance 

Plan

Landscape 
Expert 

signature
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We will go over this in more detail in Part 4

Required information defined in each section.
Show checklist draft
Show required info summary



DCRA 
Permit 

Application

Exemption 
Not 

Approved
Initial Fees Plan 

Review

Intake Process

DOEE Review within DCRA Permit Process
• DOEE is part of the DCRA permit review process; however, most reviews are done 

in the stormwater database
DOEE Stormwater Database (https://doee.dc.gov/swdb)
Provide site and plan  information for DOEE review of DCRA permit applications for:
• Stormwater Management (SWMPs)
• Soil Erosion and Sediment Control (ESC)
• Green Area Ratio (GAR)

Final Fees
Building 
Permit 
Issued
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All projects reviewed by DOEE must have a stormwater database account. This is how DOEE tracks its projects and issues fees. The location of the review does not matter, all fees are generated through the stormwater database.

[cut to SWDB login page to show where instructions are]



DOEE Plan Review

SWDB plan 
submission

Initial fee 
payment

Upload 
initial fee 
receipts

30 
business 
days for 
decision

GAR stamp 
for approval

Final fee 
payment

Building 
permit 
issued
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DOEE Plan Review

SWDB plan 
submission

Initial fee 
payment

Upload 
initial fee 
receipts

30 
business 
days for 
decision

Resubmit

GAR stamp 
for approval

Final fee 
payment

Building 
permit 
issued
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Fees

Payment Type Payment Requirement

Fees by Land Disturbance Type 
or Building Footprint

≤10,000 ft2 >10,000 ft2

Initial* Due upon filing for building permit $620.52 $917.29

Final Due before building permit is issued $134.90 $215.83

Supplemental For reviews after first resubmission $539.58

-*Initial fee includes 1 hour pre-development meeting. Additional meetings are 
charged an hourly rate of $75.54.
-DOEE Stormwater Management Regulations - Chapter 5, DCMR Title 21  § 501.10 -
Fees adjusted annually for inflation - fees above effective January 31, 2020
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These are the current fees for GAR review, as of January 31, 2020. GAR fees are adjusted every year or two to account for inflation. The initial filing fees are generated when the project is first submitted, and must be paid in order to start the review period. There is a 1-hour pre-development meeting included in the initial filing fee. If you have a large, complex project, or are confused about the requirements, I strongly recommend you use this. DOEE has actually recently begun testing a pre-development review meeting (PDRM) process in the stormwater database, where you can enter the property address and a description of the project and schedule a meeting with one of our reviewers. After that in initial hour, subsequent meetings are charged at an hourly rate of $75.54. Multiple design professionals have said that these meetings are worth it, as they have helped the designers avoid multiple review cycles and their associated supplemental fees. Supplemental review fees begin for reviews after the first resubmission, it does not matter if a plan has been approved or not. Here are a couple of examples: if a project undergoes 4 review cycles before approval, the first review is included in the initial fee. The 2nd review is the applicant’s first resubmission. That is included in the initial fee. The 3rd review begins the supplemental fee. Once the project is approved, if the project is resubmitted for construction revisions, that may also accrue a supplemental review fee. The after approval submission does not restart the filing fees.

If you are claiming a GAR exemption, be very careful in the stormwater database that you enter “No – GAR Exemption” in the section that asks if there is a GAR plan. If you say yes, and then upload an exemption form, when you submit the database is going to issue initial fees. Since we started online payment we have multiple people ignore or pass over this, pay the fees, and then immediately contact us asking for a refund. We cannot grant immediate refunds. Those can take months, because it has to go through multiple agencies and financial departments. Please attend one of our free “How to Use the Database Trainings” if you plan on using the database.



Plan Revisions After Approval

Reduce plant quantity

Change location of landscape 
element

Species substitution

Decrease in GAR score

An additional review is required if:
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Applies also if the GAR has been approved but the plan is still under SWM review, and a SWM revision alters the GAR. Coordinate submissions!
Example: trees receiving preservation credit are removed and must be replaced by new trees.



Construction
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We’re going to continue you on here to last section of Part 3: Construction.



Process – Approval to C of O

DOEE reviews and approves the GAR Plan

CLE oversees installation of GAR landscape elements

CLE / DOEE inspect site and sign Landscape Checklist

OZA receives Landscape Checklist and issues C of O

Property Owner maintains GAR landscape elements
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Landscape Expert confirms 
installation as per plan

DOEE
Inspection

Landscape Checklist

Certificate of Occupancy

Construction

GAR Landscape Checklist
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Once the GAR and other regulatory requirements are approved and the permit is issued construction may begin. During construction, the landscape expert works with other professionals to oversee that the landscape elements are installed properly. Inspections are not required for GAR before or during construction; however, there may be other disciplines which do require inspection, such as erosion and sediment control and stormwater management. GAR inspection does not occur until the final DOEE inspection. The Certificate of Occupancy is not issued until the Landscape Checklist is signed by the CLE and the DOEE inspector (and other regulatory requirements are met).



CLE Signoff

GAR Landscape Checklist *Online!

CLE creates SWDB account

CLE’s contact and credential information 
entered in project entry

Inspection occurs between DOEE 
inspector and CLE or CLE representative

CLE receives email notification from 
SWDB requesting signature

CLE completes Checklist questions and 
electronically signs form

Inspector electronically signs form
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We have exciting news. DOEE has moved the GAR Checklist online to make the inspection process more efficient and to reduce the number of people required on site. This happened back in May. You can find instructions on the GAR website landing page. If you have been entering or editing projects in the stormwater database for the past month you may have noticed this new “CLE Information” section when there is a GAR requirement, or you have heard from the agent about an error popping up requiring CLE credentials. This is all the same information the CLE provides in the signature template. You, or the engineer/architect/expediter/owner/agent/whomever enters it in the stormwater database so it auto-populates the GAR Checklist. (We are going to move the signature template to an online signature in the future as well. We moved the checklist process ahead in response to Coronavirus to help with social distancing.) This information is entered during the plan review. If you have a GAR project that has already been approved, but is still under construction, you will have to go into that project and provide this information for it to auto-populate.

Also, while we are on this topic. This is something that has come up in the past couple of months: as many of you are aware, landscape architects can now apply for licensure in DC since April 2020. You will notice, however, that DC Licensed Landscape Architect is not an option on this page. The regulation states Maryland and Virginia licensed landscape architects. A regulation text amendment must be brought to and approved by the Zoning Commission to allow DC licenses. Once DC-licensed landscape architects are added, there will be a grace period where we allow VA and MD landscape architects, but that will phase out until only DC landscape licenses are accepted (as well as the other certifications, such as arborists).

So you can see in the CLE Information form this first question: “Check if the construction CLE is different from the design CLE (do not check if unknown).” If you select no, or don’t select any answer, the database will automatically copy the design CLE information to the construction CLE. If you check yes, then you need to provide the information for the construction CLE. The construction CLE, if different, also needs to meet one of the CLE requirements. If you click yes, but don’t know the construction CLE information, you will receive an error and the database will have you complete that information. If you don’t know yet, just leave the answer blank and have the information autopopulate. We would rather confirm with the design CLE if they are involved in the final construction than have no one at all, that is how final sign off is delayed. Just make sure the construction CLE information is updated before the final inspection. This section, the CLE Information section, is open for revisions without the database agent

Now, back to signing off on the GAR Checklist. The CLE must have a stormwater database account. If they do not have an account they cannot sign off on the checklist. If you are the CLE and you have been talking to the inspector, and you say “hey, I haven’t received the checklist notification,” check that your email is entered properly in the project page. It must match the email you entered with your account. This is also another way for us to check for any funny business.

Next, you have the final inspection. Again, because of Coronavirus and because we have heard numerous reports that one of the challenges of final inspections is getting all parties on site at the same time, and some CLE’s are from far out of state, we are allowing a representative of the CLE come on site for the final inspection rather than the CLE. You will need to coordinate that with the inspector and project manager, contractor, whomever on site. You may still attend the final inspection as the CLE. We wanted to give you options. 

If everything checks out at the final inspection the DOEE inspector pushes a button in the database that sends the CLE an email notification requesting their signature on the GAR Checklist. Click on the link and you will see a database page with the GAR Checklist text. Click the edit button on the top of the page, then complete the questions on the checklist. When the form is saved your electronic signature will be applied. After the CLE signs the DOEE inspector receives a notification in the database to apply their electronic signature. Once they sign the CLE will automatically receive a copy of the completed checklist in their email. One of the other benefits of this process is sometimes on sites the wifi is spotty. The inspector can come back to their office and do this process there. Any questions?



Temporary Certificate of Occupancy
• Apply to Office of Zoning Administrator
• Renewed twice, each time for 4 months.
• Considered by the DOEE inspector under the 

following conditions:

Weather

Seasonal restrictions

Site construction
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There is an opportunity for projects to receive a Temporary Certificate of Occupancy. It is considered by the DOEE inspector based on the weather, seasonal restrictions, and site construction. For example, suppose that a site has completed all building construction; however, it is the end of January, and the green roof and vegetation specified cannot be installed due to seasonal weather conditions. The property owner can apply for a Temporary Certificate of Occupancy, which is good for 4 months, and can be renewed twice. Once construction is complete, the owner can schedule the final construction inspection for GAR Checklist sign-off. This is done informally. Contact the inspector assigned to your project to discuss applying for a Temporary Certificate of Occupancy.



Post-Construction Maintenance

Property owner responsible after granted 
Certificate of Occupancy

Follow landscape maintenance plan provided 
by Certified Landscape Expert

Must maintain GAR score

GAR plan submittal to DCRA not required after 
Landscape Checklist signed-off
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Once the certificate of occupancy is issued it is the owner’s responsibility to maintain the minimum GAR score by following the design and maintenance plan within the approved GAR plans. If there are any plant or landscape element substitutions a plan revision is not required as long as the minimum score is met. If a property no longer meets the minimum GAR score it is in violation of the zoning regulation, and may be subject to fines until the requirements are once again met. 



Green Area Ratio (GAR) Online Training 
Part IV: 

Submission Requirements and Landscape 
Elements

Photo credit: Oculus, Inc.

Presenter
Presentation Notes
Welcome to the Green Area Ratio Online Training Video Part IV: Landscape Elements and Submission Requirements. This is part of a series of videos intended to help applicants, designers, and stakeholders understand the Green Area Ratio regulation and submittal requirements. Continuing education credits are not currently available through these online videos, but may be obtained by attending one of DOEE’s free in-person trainings.



Submission Requirements
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General Submission Requirements
Minimum Submittal Requirements:
• Completed GAR Scoresheet
• Completed GAR Worksheet, if landscape elements are divided 

between multiple pages
• GAR plan with landscape elements called out
• Graphic scale, north arrow, and dimensions
• New plat if combining multiple record lots into one
• Completed CLE Signature Template
• Construction sequence for each landscape element
• No invasive plant species permitted to be installed anywhere in GAR 

projects
• Maintenance plan for all proposed landscape elements
• Integrated Pest Management Plan for projects located within the 

Anacostia Waterfront Development Zone
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These are just some of the general submission requirements. A more comprehensive list may be found in Chapter 4, and landscape element specific submittal requirements in Chapter 5. I strongly encourage you to read each landscape element section of the guidebook. Or at least the sections you are planning on submitting for credit if you haven’t used them before. They aren’t all that long, especially compared to the stormwater guidebook. Although some of the landscape elements that are stormwater BMPs do require you to look in specific sections of the stormwater guidebook. I’ll go over them in a minute. [read through this list]



Score Sheet and Worksheet
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Both the GAR Score Sheet and Worksheet may be found on DOEE’s GAR website under “GAR Forms and Documents.” [cut to live stream of website]



SOILS AND AMENDMENTS 
Seasonal application 
Mulch – Apply yearly or as necessary to replace decomposed mulch. 
Compost – Apply compost yearly at 1–2 inch depth. Coarse textured sand and clay soils 
require greater compost addition than loamy soils. The organic matter content of the 
chosen compost will determine the depth applied 
Fertilizer – If choosing to apply fertilizer, perform a soil test for nutrient levels only after 
incorporating compost into topsoil. This will avoid over-application of nutrients, as 
compost itself will increase the nutrient content. 

Material source 
Compost should be well-decomposed material, stable, free of weeds, contaminants 
and foul odors. Compost may be derived from yard waste (decomposed leaves, grass 
clippings, branches) or food waste. 
Mulch can be derived from organic sources such as shredded bark, or leaf mulch. 

BIORETENTION 
Frequency Maintenance Tasks 
Upon establishment 
For the first 6 months following construction, the practice and CDA should be inspected 
at least twice after storm events that exceed 1/2 inch of rainfall. Conduct any needed 
repairs or stabilization. 
Inspectors should look for bare or eroding areas in the contributing drainage area or 
around the bioretention area, and make sure they are immediately stabilized with grass 
cover. 
One-time, spot fertilization may be needed for initial plantings. 
Watering is needed once a week during the first 2 months, and then as needed during 
first growing season (April-October), depending on rainfall. 
Remove and replace dead plants. Up to 10% of the plant stock may die off in the first 
year, so construction contracts should include a care and replacement warranty to 
ensure that vegetation is properly established 

At least 4 times per year 
Mow grass filter strips and bioretention with turf cover 
Check curb cuts and inlets for accumulated grit, leaves, and debris that may block 
inflow 

Twice during growing season 
Spot weed and mulch 

Annually 
Conduct a maintenance inspection 
Supplement mulch in devoid areas to 3” depth 
Prune trees and shrubs 
R  di  i   ll  d i fl  i  

LANDSCAPE AREAS ALL PLANTINGS 
Provide supplemental watering if rainfall is less than 1 inch per 
week during the first two growing seasons. 
Conduct weeding as necessary to reduce competition between 
weeds and new plantings for nutrients, soil moisture, and sunlight. 
Replace mulch as necessary to reduce competition for available 
moisture and nutrients. 
Monitor the plantings for disease or stress and modify cultural 
practice as necessary. Employ an integrated pest management 
(IPM) approach if possible. 
Remove dead plant material and replant in the next appropriate 
growing season. 
TREES AND SHRUBS 
For trees, install slow leak watering bags or tree buckets during the 
first two growing seasons and water as necessary to supplement 
precipitation if less than 1 inch per week. 
Inspect trees for signs of dead, diseased, or crossing branches and 
prune accordingly. Remove hazard limbs especially from 
established trees. Never remove more than 20% of the tree canopy 
during pruning activities in any year. 
Spread mulch to 2-4 inch depth. 
Maintain the health of the tree by limiting all grade changes and 
other soil disturbance underneath the tree’s Critical Root Zone. 
PERENNIALS AND GROUNDCOVERS 
In the early spring, deadhead top-growth from perennials and 
warm-season grasses. 
Periodically divide perennials as necessary to encourage 
rejuvenated growth. 
Spread mulch at a maximum 2-inch depth. 
TURFGRASS 
Test soil for pH and apply lime only as necessary. 
Maintain turfgrass at an increased height to reduce weed 
germination. Never mow more than one third of the grass height. 
Leaving grass clippings in-place after mowing requires less fertilizer 
application. 
Regularly monitor and over-seed bare spots to prevent weed 
establishment. 
In late fall, core aerate and topdress with organic matter. 

VEGETATED WALLS 
Living Facades 
Periodically inspect roof gutters and drains for clogging with 
vegetation or debris. 
Cable systems may require re-tensioning or inspection of the 
i i  f ll i i  

When using harvested stormwater irrigation, valves 
and fertilizer injectors should be checked for function, 
and the irrigation pipes checked for leaks. Schedule 
frequent irrigation inspections. Drip irrigation emitters 
should be checked during operation to ensure water 
is being delivered to all panels. Winterize irrigation 
systems as per the irrigation specification. 
Schedule regular plant maintenance during 
establishment and ongoing growth. Inspect the 
vegetated wall for signs of disease, inadequate 
irrigation, and erosion. 

HARVESTED STORMWATER IRRIGATION 
Cistern 
The cistern must be cleaned yearly. To clean, use a 
submersible pump to remove the water. Brush walls 
with a hard bristle brush or use a high pressure 
cleaner. 
Purpose of the maintenance is to remove the 
sediment that inevitably deposits on the cistern's floor 
and which may give rise to parasitic fermentation and 
odor. The rate at which the sediment accumulates 
depends on the region's atmospheric pollution (for 
dust), the roof type, and the quality of the set-up 
upstream from the cistern's storage compartment. 
A fine mesh filter placed between the roof gutter's 
main downspout and the sedimentation basin will 
substantially delay the accumulation of sediment in 
the barrel or cistern. Additionally, a sedimentation 
basin equipped with an appropriate trapped overflow 
that prevents the passage of floating impurities can 
work. Filters need to be cleaned monthly. 
Cisterns and rain barrels should be dewatered often 
to ensure available volume on the onset of rain 
events. 

Irrigation 
Conduct frequent inspections to verify integrity of 
irrigation system. 
Periodically review the pressure regulators, filters, 
controller, sensors, valves, sprinkler heads and other 
system components to verify they meet original 
design criteria for efficient operation and uniform 
water distribution. 
E  h  l  h d  d f   

Landscape Maintenance Plan
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Property owners are required to maintain all GAR elements on their property in perpetuity. All GAR projects must submit a landscape maintenance plan which includes maintenance tasks for all proposed landscape elements. When the Certified Landscape Expert signs off on the GAR plans and checklist, they affirm that they have shared the GAR plan and maintenance tasks with the owner. A summary of the minimum maintenance requirements for each landscape element may be found in Chapter 6 of the GAR Guidebook, but designers are encouraged to provide additional product specific maintenance notes, when applicable. 

Projects located in the Anacostia Waterfront Development Zone, or AWDZ, must in addition submit an Integrated Pest Management, or IPM, Plan, as found in Appendix S of the 2020 DOEE Stormwater Guidebook. A map of the AWDZ may be found in Chapter 2 of the Stormwater Guidebook.



AWDZ IPM Maintenance Plan

Presenter
Presentation Notes
Slide 86

Projects located in the Anacostia Waterfront Development Zone, or AWDZ, must in addition submit an Integrated Pest Management, or IPM, Plan, as found in Appendix S of the 2020 DOEE Stormwater Guidebook. A map of the AWDZ may be found in Chapter 2 of the Stormwater Guidebook.



Landscape Elements
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GAR LANDSCAPE ELEMENTS MULTIPLIER
Landscaped area (select one of the following for each area)
Landscaped areas with a soil depth of less than 24” 0.3
Landscaped areas with a soil depth of 24” or more 0.6
Bioretention facilities 0.4
Plantings
Ground covers, or other plants less than 2’ tall at maturity 0.2
Plants at least 2’ tall at maturity 0.3
Tree canopy for all new trees with mature canopy spread of 40’ or less 0.5
Tree canopy for all new trees with mature canopy spread of 40’ or greater 0.6
Tree canopy for preservation of existing trees 6” to 24”  in diameter 0.7
Tree canopy for preservation of existing trees 24” diameter or larger 0.8
Vegetated wall, plantings on a vertical surface 0.6
Vegetated roofs
Extensive vegetated  roof over at least 2” but less than 8” of growth medium 0.6
Intensive vegetated roof over at least 8” of growth medium 0.8
Permeable paving
Permeable paving over at least 6” and less than 2’ of soil or gravel 0.4
Permeable paving over at least 2’ of soil or gravel 0.5
Other
Enhanced tree growth systems 0.4
Renewable energy generation (area of) 0.5
Water features (using at least 50% recycled water) 0.2
Bonuses
Native plant species 0.1
Landscaping in food cultivation 0.1
Harvested stormwater irrigation 0.1
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You might remember this table from Part 1 of the online trainings. This is again the list of landscape elements eligible for credit and their multipliers. I will be giving an overview of each one. I may not go through all of the submission requirements for each element, because those are defined in the GAR Guidebook. This is to give you all an overview of what we are looking for and how to calculate the score for each section. Again, the score sheet does most of the calculations for you now. 

Each landscape element is given a multiplier which is applied to the surface area or equivalent square footage of the proposed element.



Credits A1-A2: Landscape Soils
A1: Soils < 2-foot depth

(Multiplier: 0.3)
A2: Soils ≥ 2-foot depth

(Multiplier: 0.6)

Credits planted areas without trees 
or vegetated walls

Credits planted areas with trees, 
vegetated walls, and/or soils 
preserved from compaction

Minimum Submittal Requirements:
• Soil depth and area shown on plans
• Soil protection measures and existing 

vegetation if claiming preservation credit
• Topsoil and soil improvement specifications
• Soil handling notes
• All planting areas next to vehicle access areas must show how 

vegetation is protected from vehicles (bollards, curbs, etc.)
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Credits A1-A2: Landscape Soils

Not to scale
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Designers may take advantage of the A2 soils credit by being planted within this 16-27-foot radius.



Property Line
Impervious Surface
A1 - Soils < 24”

Score
A1: 900 x 0.3 = 270
270 / 3000 = 0.09

Lot = 3,000 sf
A1 = 900 sf

Not to scale
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[cut to live demo of score sheet]



Property Line
Impervious Surface
A1 - Soils < 24”
A2 - Preserved 
Soils/Soils > 24”

Preserved 
Soils

Trees

Vegetated Wall

So
il 

Pr
ot

ec
tio

n

Score
A1: 400 x 0.3 = 120
A2: 500 x 0.6 = 300
(120 + 300) / 3000 
= 0.14

Lot = 3,000 sf

A1 = 400 sf

A2 = 500 sf

Not to scale
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Credit A3: Bioretention
Multiplier: 0.4

Credit the area of filter bed (side slopes to be credited 
under “landscape soils”)

Utility easements apply

Must follow SWM Guidebook feasibility, pretreatment, 
design, construction, and maintenance criteria, as well 
as DC Water guidelines.

Must submit geotechnical report to verify infiltration
rates* and groundwater table levels.

Minimum Submittal Requirements:
• Soil depth and area shown on plans
• Dimensioned details showing media depths
• Filter media specifications
• Construction sequence, following SWM guidelines

*Infiltration tests required if not using underdrains. 
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Credit A3: Bioretention

Not to scale

Presenter
Presentation Notes
Slide 94

Bioretention soils with soil depths greater than 24” may not be double credited with A2 soils.



Property Line
Impervious Surface
A1 - Soils < 24”
A2 - Preserved 
Soils/Soils > 24”

Preserved 
Soils

Trees

Vegetated Wall

So
il 

Pr
ot

ec
tio

n

Score
A1: 300 x 0.3 = 90
A2: 500 x 0.6 = 300
A3: 100 x 0.4 = 40
(90 + 300 + 40) / 
3000 = 0.143

Lot = 3,000 sf

A1 = 300 sf

A2 = 500 sf

A3 = 50 
sf

A3 = 50 
sf

Not to scale
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Credits B1-B2: Groundcovers and 
Plants ≥ 2-Foot Height

B1: Groundcovers
(Multiplier: 0.2)

B2: Plants ≥ 2-foot height
(Multiplier: 0.3)

All plants < 2 feet in 
height

Shrubs, herbaceous, and grass quantity
credited on a one-for-one basis as shown 
on plan – 9 sf per plant

Credited by mature sf Trees with less than 400 cf of soil volume or
are less than minimum size are credited 
under B2

Annuals, bulbs, or plantings that require annual replanting not eligible, 
unless used for food cultivation purposes

Minimum Submittal Requirements:
• Plant location and spacing
• Plant schedule containing: common and scientific name, container 

size, quantity, credit, native status, spacing
• Planting and other details illustrating soil depth, staking, planting hole
• Planting construction notes
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New non-tree plantings are divided into 2 credits: B1 for groundcovers with average mature heights less than 2 feet, and B3 for vegetation 2 feet in height or greater. B1 plants are measured based on their mature surface area, with a multiplier of 0.2. B2 plants receive an equivalent square footage of 9 square feet, and a multiplier of 0.3.

The equivalent square footage is not a direct measurement of the surface area occupied by vegetation. Rather, it is an average value given to credits which are calculated based on the number of plants installed (plants 2-feet tall and greater and trees). A recurring misconception is that landscaped areas are limited in the number of plants they can install based on the equivalent square footage; however, this is incorrect. Landscaped areas are limited based on the actual average mature spread of the plant. For example, if a project site has a landscaped area of 100 sf, they are NOT necessarily limited to installing only 11 plants greater than 2 feet in height. The landscape expert could propose to install vegetation which has a minimum spacing of 18 inches, in which case they could fill that 100 sf space with up to 50 plants so long as they all have that spacing requirement. What I recommend you do is think of the landscape element values as points, and each square foot equals one point. The equivalent square footage for B2 plants is 9 points per plant, B3 is 50 points, etc. 



Property Line
Impervious Surface
A1 - Soils < 24”
A2 - Preserved 
Soils/Soils > 24”
B1 – Plants < 24”

Preserved 
Soils

Trees

Vegetated Wall

So
il 

Pr
ot

ec
tio

n Lot = 3,000 sf

Not to scale

A1 = 400 sf

A2 = 500 sf

Score
A Total: 420
B1: 500 x 0.2 = 100
(420 + 100) / 3000 
= 0.173
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Property Line
Impervious Surface
A1 - Soils < 24”
A2 - Preserved 
Soils/Soils > 24”

Preserved 
Soils

Trees

Vegetated Wall

So
il 

Pr
ot

ec
tio

n

Score
A Total: 420
B1: 450 x 0.2 = 90
B2: 18 x 9 = 162 x 
0.3 = 48.6
(420 + 90 + 48.6) / 
3000 = 0.186

Lot = 3,000 sf

A1 = 400 sf

A2 = 500 sf

Not to scale
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Do not credit groundcover located within the rootball of shrubs. Notice how the B1 surface area decreased when shrubs were added.



Credits B3-B4: New Tree Plantings
B3: Trees < 40-foot canopy spread*

(Multiplier: 0.5)
B4: Trees ≥ 40-foot canopy spread*

(Multiplier: 0.6)

Quantity credited on a one-for-one basis as 
shown on plan – 50 esf per tree

Quantity credited on a one-for-one basin 
as shown on plan – 250 esf per tree

Credit by canopy spread Same

Minimum tree size:
• Single trunk – 1.5 inch caliper
• Multi-stem – 8-foot height

Same

Minimum soil volume requirements
• Minimum 400-600 cf soil volume**
• Measured within 16-foot radius

Minimum soil volume requirements
• Minimum 1,000-1,500 cf soil volume
• Measured within 27-foot radius

Minimum Submittal Requirements:
• Same as Credits B1-B2, plus:
• Soil volume areas and calculations

*Based on average canopy spread.
**Maximum depth used for calculations is 3 feet.
***Transplanted trees receive credit based on the classifications above. 
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New tree plantings are divided into 2 credits: B3 for trees with an average mature canopy spread of less than 40 feet, and B4 for trees with an average mature canopy spread of 40 feet or greater. B3 trees receive an equivalent square footage of 50 square feet, and a multiplier of 0.5. B4 trees receive an equivalent square footage of 250 square feet, and a multiplier of 0.6. Any tree seeking GAR credit must have a minimum 1.4 inch caliper if it is single trunk, or be at least 8 feet in height if it is a multi-trunk tree. B3 trees must have at least 400 to 600 cubic feet of accessible, uninterrupted rootable soil within a 16-foot radius. B4 trees must have at least 1,000 to 1,500 cubic feet of accessible, uninterrupted rootable soil within a 27-foot radius. The maximum depth which may be used to calculate the soil volume is 3 feet. Enhanced tree growth systems and permeable pavement which uses approved structural soils may be used to meet tree soil volume requirements.

If you are planting a tree on your property and it does not meet the minimum soil volumes for the credit it is seeking, it is dropped down one credit. So let’s say a willow oak tree does not have 1,500 cf of soil available within the radius, it has only 900 cf. It would be credited under B3 instead of B4. If a B3 tree, like a redbud, does not have 400-600 cf of soil available, it is credited under B2. Same if the oak tree has less than 400-600 cf of soil available. We don’t want you to not plant trees if you don’t have the minimum soil volume. You can still plant trees and also get the A2 soil credits around them if they meet the requirements. We reduce the credit because based on research the trees that do not have those minimum soil volumes tend to not reach the same height and health that trees with those minimum soil volumes would.

If you have a stormwater plan with your project, we encourage you to also see about crediting trees being planted for GAR under the new retention credits. Those have been updated to vary based on the size of tree being planted, same with tree preservation.



Credit B3: Trees with <40’ Canopy Spread 

Not to scale
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Credit B4: Trees with ≥40’ Canopy Spread 

Not to scale
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Rootable Soil Volume for Trees

Not to scale
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Rootable Soil Volume for Trees –
With Permeable Pavement

Not to scale
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Rootable Soil Volume for Trees –
With Structural Soil

Not to scale
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Property Line

Preserved 
Soils

Vegetated Wall

So
il 

Pr
ot

ec
tio

n

Score
A Total: 420
B1: 430 x 0.2 = 86
B2: 18 x 9 = 48.6
B3: 3 x 50 x .5 = 75
(420 + 86 + 48.6 + 
75) / 3000 = 0.210

Lot = 3,000 sf

A1 = 400 sf

A2 = 500 sf

Not to scale

+

+

+
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Property Line

Preserved 
Soils

Vegetated Wall

So
il 

Pr
ot

ec
tio

n

Score
A Total: 420
B1: 450 x 0.2 = 90
B2: 18x9x0.3= 48.6
B4: 1x250x0.6=150
(420+90+48.6+150
) / 3000 = 0.236

Lot = 3,000 sf

A1 = 400 sf

A2 = 500 sf

Not to scale

+
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Credits B5-B8: Tree Preservation
Credit for tree canopy for

preserved tree, trunk at DBH:
Equivalent

Square Footage Multiplier

At least 6 in, less than 12 in 250 0.7

At least 12 in, less than 18 in 600 0.7

At least 18 in, less than 24 in 1,300 0.7

At least 24 in 2,000 0.8

Minimum Submittal Requirements:
• Tree survey of all preserved trees showing location, scientific 

and common name, trunk DBH, condition, and critical root zone 
(CRZ)

• Tree preservation plan for all construction phases
• Civil site plans showing extent of site work
• CRZ must not be disturbed
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If there is work to be done in the CRZ then the arborist or landscape architect should include notes specific to protecting those roots. In general, if the tree is a special or heritage tree to be preserved, we will defer to DDOT’s Urban Forestry Division, since they also review for tree preservation.

There is a checkbox in the stormwater database project page now where you can check that there are special or heritage trees on the site, and if they are to be removed.

If a tree is to be preserved and is less than 6 inches in diameter, then it is credited under B3 or B4 based on the expected average mature size of the tree. It is preferred that if you have smaller trees like this that you preserve them (if they are in good health), rather than tear them down and plant new trees, because they tend to be more established and offer some more immediate good.



Critical Root Zone (CRZ)
The CRZ is defined as 
the radius from the 
center of the existing 
tree at 1.5 feet per inch 
of trunk diameter at 
breast height (DBH). 
Any disturbance related 
to construction activity, 
including material or 
equipment stockpiling, 
is not allowed. Example: 
an existing tree with a 
trunk DBH of 20 inches 
will have a CRZ of 30 
feet.

Not to scale
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Property Line

Preserved 
Soils

Vegetated Wall

So
il 

Pr
ot

ec
tio

n

Score
A Total: 420
B1,2,4: 288.6
B5: 2x250x0.7=350
(420+288.6+350) / 
3000 = 0.353

Lot = 3,000 sf

A1 = 400 sf

A2 = 500 sf

Not to scale

+
O

O
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Minimum Submittal Requirements:
• Same as Credits B1-B2, plus:
• Max growing height, growth habit
• Dimensioned façades and sections showing support structure
• Must be minimum of 5 feet from facing wall or property lines 

where the adjacent property has a zero-lot line allowance
• Irrigation plan or supplemental irrigation
• Harvested stormwater irrigation, if proposed, serves vegetated 

wall

Credit B9: Vegetated Walls
Multiplier: 0.6

Credited by vertical coverage

Soil volume - 1 cf / 10 sf of credited wall coverage

Max 30-foot height for green facades
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There are 2 types of credited vegetated wall systems: green facades and living walls. Green facades are similar to what you see in the picture: vines growing up a structure. Living walls are basically green roof systems on their sides.

The growing and planting structure for the vegetated wall must be located within the property line.



Credit B9: Vegetated Walls
Multiplier: 0.6

Credited by vertical coverage

Soil volume - 1 cf / 10 sf of credited wall coverage

Max 30-foot height for green facades

Scientific Name Common Name Max. Height 
(ft.)

Attachment Sun / Shade Native Notes

Actinidia polygama Silver Vine 10-15 Twining Sun / partial

Aristolochia macrophylla (A. 
durior)

Dutchman's Pipe 20-30 Twining Sun / partial x

Bignonia capreolata Crossvine 30-50 Clinging/Twining Sun / partial x

Campsis radicans Common 
Trumpetcreeper

30-40 Clinging Sun / partial x

Sample of proposed GAR plant list
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Credit B9: Vegetated Walls

Not to scale
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Credit B9: Vegetated Walls

Not to scale
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Credit B9: Vegetated Walls
1. Vegetated walls facing 
adjacent lots with zero lot-line 
development potential 
(building can be constructed 
up to the lot line) shall be at 
least 5 feet from a side or rear 
lot line.
2. Vegetated walls shall be at 
least 5 or more feet from 
adjacent, facing structures to 
allow adequate light 
penetration.
3. The vegetated wall setback 
does not apply to lot lines 
abutting streets or alleys.

Not to scale
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Property Line

Preserved 
Soils

Vegetated Wall 

So
il 

Pr
ot

ec
tio

n

Score
A Total: 420
B1,2,4: 288.6
B5: 350
B9: 20L x 5H x 0.6 
= 60
(420+288.6+350+ 
60) / 3000 = 0.373

Lot = 3,000 sf

A1 = 400 sf

A2 = 500 sf

Not to scale

+
O

O 5’
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Credits C1-C2: Vegetated Roofs
C1: Soils 2-8 inch depth

(Multiplier: 0.6)
C2: Soils ≥ 8 inch depth

(Multiplier: 0.8)

Credited by surface area

Depth = soil media only*

Container plantings (except bioretention) over structure credited

Plant type by soil media depth and irrigation provided

Permanent irrigation needs dependent upon specified plant type 
and % coverage

Multiplier accounts for soil media + groundcover vegetation –
Plants > 2-foot credited separately

Must follow SWM Guidebook feasibility, design, construction, and 
maintenance criteria, as well as applicable building codes

Must achieve 80% coverage within 2 years

*Soil media 1 inch or greater and less than 2 inches may receive 
credit if supplied with an additional water retention layer with a 
depth of at least 1 inch.
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Bioretention on roof



Credits C1-C2: Vegetated Roofs
Minimum Submittal Requirements:
• Soil media depth and area shown 

on plans
• Details and product specifications

• Plant species, size, spacing, type of root system
• Irrigation plan or supplemental irrigation source
• Existing buildings must provide a statement signed by a 

structural engineer confirming the roof can support a 
vegetated roof

• Roof drainage and overflow plan
• Access points for maintenance
• Mechanical equipment and roof penetration locations
• Construction sequence, following SWM guidelines
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Bioretention on roof



Credits C1-C2: Vegetated Roofs:
Vegetated Roof Plant Coverage Guidelines

Vegetated roof coverage for plant species Credited categories
Soil media 

depth
No permanent irrigation Permanent irrigation Native

(H1.)

Groundcover

(B1.)

Plant ≥ 2’

(B2.)

2–4” soil Succulents 

Non-succulents (≤10% cover)

Succulents

Non-succulents (≤10% cover)

30% max.

No

(Included in 
vegetated roof)

No
4–8” soil Succulents-Grasses-

Herbaceous

Non-succulents (≤30% cover)

Succulents-Grasses-
Herbaceous

50% max.

8–12” soil Succulents-Grasses-
Herbaceous

Succulents-Grasses-
Herbaceous - Small shrubs

100% max. Yes
12–24” soil Grasses-Herbaceous

Succulents (≤10% cover)

Succulents-Grasses-
Herbaceous-Shrubs

24”+ soil Succulents-Grasses-
Herbaceous-Shrubs-Trees
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On page 66 of the GAR Guidebook



Credits C1-C2: Vegetated Roofs:
vegetated roof Plant Coverage Guidelines

Conditions:
• Growing media consists of 70%–80% inorganic material and a maximum of 

30% organic matter by volume. Growing media shall be capable of supplying 
all of the following in quantities sufficient to support plant growth: nutrient 
supply, water-holding capacity, drainage, root support, and ballast. 

• Growing media less than 4 inches deep should have a water-retention layer 
0.5 inches thick or greater unless otherwise provided with permanent 
irrigation. Growing media with a depth of 1 inch or greater and less than 2 
inches may be credited if supplied with a water-retention layer 1 inch or 
greater. Only succulents may be specified and non-natives credited at less 
than 2-inch depth of growing media. 

• Planting designs shall have a minimum of 5–7 species evenly mixed 
throughout the area to ensure suitability to varied rooftop microclimates. 
Non-succulent species in non-irrigated or shallow growing media should have 
demonstrated drought tolerance for vegetated roof conditions (refer to the 
GAR Plant List for species recommendations).

• Individual native species may compose no more than 20% of total vegetated 
roof coverage.
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Credits C1-C2: Vegetated Roofs
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(420+698.6+60) / 
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B Total: 698.6
C2: 100x0.8 = 80
(420+698.6+80) / 
3000 = 0.400

Lot = 3,000 sf

A1 = 400 sf
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A Total: 420
B Total: 698.6
C2: 100x0.8 = 80
B2 on vegetated 
roof:
4 x 9 x 0.3 = 10.8
(420+698.6+90.8) / 
3000 = 0.403

Lot = 3,000 sf

A1 = 400 sf

A2 = 500 sf

Not to scale

+
O

O

Intensive 
vegetated roof
100 sf
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Credits D1-D2: Permeable Pavement
D1: Reservoir depth 6-24 inches

(Multiplier: 0.4)
D2: Reservoir depth ≥ 24 inches

(Multiplier: 0.5)

Area of pavers with reservoir layer beneath

Cannot credit > 33% of GAR score (total for perm. pavement and 
enhanced tree growth)

Credit based on reservoir plus sump (if applicable) depth

Gravel and soil alone are not credited

Permeable paving over structure may receive credit, if it drains in 36-48 
hours, and a schematic plan showing the flow path of stormwater with 
the location and type of flow-control roof drains is provided

Must follow SWM Guidebook feasibility, pretreatment, design, 
construction, and maintenance criteria, as well as DC Water guidelines.

Must submit geotechnical report to verify infiltration rates* and 
groundwater table levels.

*Infiltration tests are required if not using underdrains
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Credits D1-D2: Permeable Pavement
Minimum Submittal Requirements:
• Permeable pavement depth and area shown on plans
• Specify the type of permeable pavement to be installed
• Location of observation wells and underdrains (if underdrains 

required)
• Details showing material depths and types, type of permeable paving, 

underdrain (if applicable), observation wells
• Construction sequence, following SWM guidelines
• Drawdown calculations (if not using underdrains) – must drain within 

36-48 hours
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Rootable Soil Volume for Trees –
With Structural Soil

Not to scale
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Rootable Soil Volume for Trees –
With Structural Soil

Not to scale

Presenter
Presentation Notes
Slide 127




Rootable Soil Volume for Trees –
With Structural Soil
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B Total: 698.6
D1: 500 x 0.4 = 200
(420+698.6+200) / 
3000 = 0.440

Lot = 3,000 sf
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A2 = 500 sf

Not to scale

+
O

O

Permeable 
Parking, < 24”
500 sf

Presenter
Presentation Notes
Slide 129




Property Line

Preserved 
Soils

Vegetated Wall 

So
il 

Pr
ot

ec
tio

n

Score
A Total: 420
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D2: 500 x 0.5 = 250
(420+698.6+250) / 
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Lot = 3,000 sf
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Property Line
Impervious Surface
A1 - Soils < 24”
C2 – Permeable 
Pavement

Score
A1: 700 x 0.3 = 210
B1: 700 x 0.2 = 140
D2: 1,100 x 0.5 = 
550
350 + 550 / 3000 = 
0.300

Lot = 3,000 sf
A1 = 700 sf

Not to scale
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Property Line
Impervious Surface
A1 - Soils < 24”
C2 – Permeable 
Pavement

Score
A1: 700 x 0.3 = 210
B1: 700 x 0.2 = 140
C2: 1100 x 0.8 = 
880
350 + 880 / 3000 = 
0.41

Lot = 3,000 sf
A1 = 900 sf

Not to scale

210 + 140 + 550 = 900
550 / 900 = 61%

Permeable pavement & enhanced 
tree growth systems may not exceed 

1/3 of the GAR score.
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Credit E1: Enhanced Tree Growth Systems
Multiplier: 0.4

Area of soil with structural capacity and located beneath pavers

Cannot credit > 33% of GAR score (total for perm. pavement and 
enhanced tree growth)

Depth of soil media – 2 feet minimum

Soil media may be credited to both permeable pavers and enhanced tree 
growth to provide stacked credit

Can contribute to soil volume requirements

Show provide minimum opening 2-3 times the size of mature trunk DBH

Follow SWM Guidebook engineered tree boxes for design guidance

Minimum Submittal Requirements:
• Soil volume areas and calculations
• Specify if using suspended pavement, sand-

based structural soil (SS), or aggregate SS
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Rootable Soil Volume for Trees –
With Structural Soil

Not to scale
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Rootable Soil Volume for Trees –
With Structural Soil

Not to scale
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Rootable Soil Volume for Trees –
With Structural Soil

Not to scale
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Credit E2: Renewable Energy
Multiplier: 0.5

Solar photovoltaic and solar thermal

Credit provided to area of array

Vegetated roof below panels may receive 
full credit, must follow SWM 2017 Errata

Schematic plan for electrical or plumbing 
systems

Shall comply with applicable DCRA 
building codes

Minimum Submittal Requirements:
• Supplemental solar permit number
• Reference note on GAR plans listing all electrical, plumbing, 

mechanical, or other relevant solar sheets
• Schematic solar diagram and solar specifications
• Shading analysis
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Solar Over Vegetated Roofs

Taken from DOEE’s 2020 Stormwater Management Guidebook, Section 3.2
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Credit E3: Water Features
Multiplier: 0.2

Area of water feature to be under water ≥ 6 months per year

Harvested rainwater to provide ≥ 50% of water supply

Schematic plan for electrical or plumbing systems

Must follow SWM Guidebook for harvested rainwater, as well 
as applicable building codes

Minimum Submittal Requirements:
• Demonstration that harvested stormwater provides at least 50% of 

annual irrigation
• Water budget indicating percentage of water demand met by 

rainwater, calculated on monthly and annual basis
• Construction sequence, following SWM guidelines
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Bonus Element F1: Native Plants
Bonus element
(Multiplier: 0.1)

Bonus multiplier may be applied to the following
elements

Native plants New and existing plantings, tree preservation, 
vegetated wall, vegetated roof

Minimum Submittal Requirements:
• Must first be credited under the landscape 

element(s) defined above
• Must be listed in the GAR Plant List or the 

U.S. Fish and Wildlife Service’s Native Plants 
for Wildlife Conservation Landscaping: 
Chesapeake Bay Watershed Guide

• Or provide 2 references showing the plant is 
native to the DC region



Native Species Lists

• U.S. Fish and Wildlife Service’s Native Plants for Wildlife 
Conservation Landscaping: Chesapeake Bay Watershed Guide

http://www.nps.gov/plants/pubs/chesapeake
http://nativeplantcenter.net/

http://www.nps.gov/plants/pubs/chesapeake
http://nativeplantcenter.net/


Invasive Species Lists

• Plant Invaders of Mid-Atlantic Natural Areas
– http://www.nps.gov/plants/alien/pubs/midatlantic/

• Mid-Atlantic Exotic Pest Plant Council Plant List
• National Park Service Center for Urban Ecology – Exotic Plant 

Management Team
• Virginia Invasive Plant Species List

http://www.nps.gov/plants/alien/pubs/midatlantic/


Bonus Element F2: Food Cultivation
Bonus element
(Multiplier: 0.1)

Bonus multiplier may be applied to the 
following elements

Food cultivation New and existing plantings, vegetated wall, 
vegetated roof

Minimum Submittal Requirements:
• Must first be credited under the 

landscape element(s) defined above
• Location, species, and areas designated for food cultivation
• Identify building access
• Identify type and location of water source
• Annual maintenance and crop cover plan



Bonus Element F3: Harvested Rainwater 
Irrigation

Bonus element
(Multiplier: 0.1)

Bonus multiplier must first be applied 
the following elements

Harvested 
rainwater 
irrigation

Landscape soils, new and existing 
plantings, vegetated wall, vegetated roof

Minimum Submittal Requirements:
• Must first be credited under the 

landscape element(s) defined above
• Schematic irrigation and drainage plan showing: irrigated areas, 

delivery system (spray, drip), anticipated water demand, water 
budget calculated on monthly and annual basis, drainage plan

• Confirm cistern, filters, and pumps are size correctly
• Construction sequence, following SWM guidelines for harvest 

rainwater
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Stay tuned for additional online 
GAR trainings coming soon!

https://doee.dc.gov/GAR
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