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Overview
● Session 1: Intro to Critical Area stormwater management

○ Current requirements: Maryland Department of the 
Environment (MDE) Environmental Site Design (ESD)

○ CAC 10% pollutant reduction requirement
● Session 2: Critical Area Stormwater Guidance Manual

○ Common BMPs: submerged gravel wetlands, 
micro-bioretention, infiltration, sheet flow

○ Critical Area Stormwater Review Cheat Sheet
○ Planting for small projects

● ~Break~
● Session 3: Demos 

○ Soil Information: Web Soil Survey
○ Review sample site plan
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Session 1: SWM Intro
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Maryland Department of the 
Environment (MDE):

Environmental Site Design to the 
Maximum Extent Practicable 

(ESD to the MEP)
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https://mde.maryland.gov/programs/Water/StormwaterManagementProgram/Pages/index.aspx
https://mde.maryland.gov/programs/Water/StormwaterManagementProgram/Pages/index.aspx
https://mde.maryland.gov/programs/Water/StormwaterManagementProgram/Pages/index.aspx


10% Phosphorus Removal 
In the Critical Area
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Why Require Additional Analysis in 
the Critical Area?

• Stormwater is the fastest growing nutrient 
source in the Bay watershed.

• The last 1,000 feet does matter!
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What is the 10% Rule?
• Requires post-development water quality to be 

10% better than it was prior to development or 
redevelopment

• Quantified as a 10% reduction in Phosphorus

• Separate requirement from MDE ESD

• Required for projects with 250 square feet or 
more of disturbance
– Private re/development projects: IDA only
– State re/development projects: All designations
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Evolution of the 10% Rule
• 1986 – Included in Critical Area Criteria

• 1987 – First 10% Guidance Issued by MWCOG

• 1993 – Second 10% Guidance released

• 2000 – MDE Stormwater Manual issued

• 2003 – Third 10% Guidance issued

• 2007 – Passage of the Maryland Stormwater Act

• 2008 – Passage of HB 1253 (Critical Area)

• 2009 – Updated MDE Stormwater Manual

• 2011 – ESD in the Critical Area Manual
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CAC and MDE Interface

1) CAC 10% Rule includes development less than 5,000 sf.
2) Design BMP to meet MDE requirements.
3) Does the BMP meet the 10% phosphorus load reduction?

a) If load removed is > the pollutant removal requirement, 
then the onsite BMP meets the 10% Rule.

b) If the BMP design does not meet the 10% Rule then:
i) Evaluate alternative BMP designs;
ii) Add additional BMPs;
iii) Reevaluate project design so more of the site is treated by 

BMPs;
iv) Design BMP to treat run-off from an offsite area; or
v) If onsite/offsite BMPs are infeasible/insufficient then use 

offsets. 

9



Redevelopment Standard

• MDE’s redevelopment requirement: 
– Reduce existing impervious by 50%

• Impervious Area Requiring Treatment (IART)

• CAC’s redevelopment requirement:
– Reduce pre-development phosphorus 

load by 50%
• Automatically calculated in 10% 

spreadsheet

10



How the Spreadsheet Works
• Blue cells = Inputs
• Gray cells = Formulas (DO NOT TOUCH)
• Summary Tab for Quick Check 
• Individual tabs for each BMP
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https://dnr.maryland.gov/criticalarea/Pages/stormwater.aspx


Fee Schedule and Offset Policy

• Fee-in-Lieu: Minimum Rate of $35,000/lb
– Local jurisdiction must have program set 

up to manage, track and implement FIL.
– SWM FIL account must be separate from 

other FIL accounts.

• Guidance for planting offsets is in the IDA 
10% SWM Manual
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Thank you!
Questions?

(Next up: Session 2 - Critical Area 
Stormwater Guidance Manual)
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Session 2:
Critical Area Stormwater 

Guidance Manual
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CAC SW Guidance Manual:
Consistency with MDE Guidance

• The CAC Stormwater Guidance Manual 
conforms to the state-wide methods and 
equations prescribed for ESD to the MEP 
compliance (MDE, 2009)

• Same nomenclature and practice names as 
outlined in the state-wide manual

• Provides phosphorus removal rates for the list 
of ESD practices (see Appendix A)

• Provides Level 1 and 2 phosphorus removal 
rates for a few structural practices
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https://dnr.maryland.gov/criticalarea/Pages/default.aspx


Level 1 and 2 Designs
• “Design level” approach 

for estimating the 
phosphorus removal 
capability of certain 
stormwater practices

• A practice designed to 
Level 1 achieves a lower 
phosphorus removal rate 
than the more stringent 
Level 2 designs

• Soils often a constraint to 
achieving Level 2
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Level 1 and 2 Designs
• Level 1 design 

equates to MDE’s 
minimum design 
criteria for ESD 
practices

• Level 2 design 
includes an enhanced 
list of design features 
known to maximize 
phosphorus removal
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SWM “Cheat Sheet”
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https://docs.google.com/document/d/1UkAR0CG6mNEuTchofEKAv8B5el8OBAwJpqKhMer-z3A/edit#heading=h.gxf7uaqvt8r


Rooftop and Non-Rooftop Disconnect
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Submerged Gravel Wetland
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• In general: SWM not permitted in the Buffer 
○ exception- BMA and setbacks

• SWM Pipes and outfalls 

• Buffer cannot be used for disconnection purposes (rooftop, 
non-rooftop, or sheet flow to conservation areas)
○ exception - minimum distance  

•  Regenerative conveyance wetlands (also known as Coastal 
Plain Outfalls) 

Stormwater in the Critical Area Buffer 
Zone
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Planting to Meet 10%
• 1 acre of native trees = 400 

¾-inch caliper trees = 2.5 
lbs of phosphorus removed; 
or

• 100 square feet of 
permanent disturbance can 
be offset by planting one 
¾-inch caliper native tree

• only applicable for small 
residential projects; (2,000 
s.f. disturbance)

• EX: 10% requirement = 
0.35 lbs/P per year = 56 
native trees

– multiply 10% requirement 
by 400, then divide by 2.5 
= # trees required 22



Break Time!
(Next up: Session 3 - Demos)
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Session 3:

Demonstrations - Soil Type & 
10% Worksheet
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Hydrologic Soil Groups (HSGs)

• Soil properties, including the HSG, govern 
which SWM  practices are feasible at a given site

• The HSG also influences the phosphorus 
removal rate SWM BMPs can achieve
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Hydrologic Soil Groups

Group A is sand, loamy sand or sandy loam types of soils. It 
has low runoff potential and high infiltration rates even when 
thoroughly wetted. 

Group B is silt loam or loam. It has a moderate infiltration 
rate when thoroughly wetted 

Group C soils are sandy clay loam. They have low infiltration 
rates when thoroughly wetted

Group D soils are clay loam, silty clay loam, sandy clay, silty 
clay or clay. This HSG has the highest runoff potential. They 
have very low infiltration rates when thoroughly wetted 
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How to Determine Soil Type
Web Soil Survey
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https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm


How to Determine Soil Type
MERLIN
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https://gisapps.dnr.state.md.us/MERLIN/index.html


Soil Type and SWM BMPs

•
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10% Spreadsheet Demo

Bembe Beach Example

• Site Area: 5.28 acres
• Existing Impervious: 0.28 acres (to remain)
• New Impervious: 1.84 acres
• Soil Type: entirely C
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Overall Site & SWM Plan Site Plan
Sheet  1 of 10
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site area, or LOD

total impervious (existing to 
remain + proposed)
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Overall Site & SWM Plan Site Plan
Sheet  1 of 10

35



SWM Practices - Drainage Areas

Site Plan
Sheet  2 of 10
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SWM Practices - Drainage Areas
Site Plan
Sheet  2 of 10
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Site Plan
Sheet  5 of 10
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SWM Practices - Drainage Areas

Site Plan
Sheet  2 of 10

40



SWM Practices - Drainage Areas
Site Plan
Sheet  2 of 10
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E (surface area)
C to D depth (media depth) = 1.25 ft

Site Plan
Sheet  6 of 10
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43
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Frequently Asked Questions
• What are the rules for measuring 

impervious cover?
• How do permeable pavements and green 

roofs affect impervious cover?
• How do you define site area for 

new/redevelopment?
• Where do you get data on predevelopment 

hydrologic soil groups?
• How do you deal with projects that cross 

the Critical Area boundary?
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Potential Future Topics

○ SWM 201: SWM Resiliency 

■ Overview of research

■ SLR and potential issues when locating BMPs as well as BMP type

■ Dealing with increased intensity and frequency of storms

■ Saltwater intrusion

■ Example : Town of Oxford

■ Small projects under 5,000 sf (Alex’s table)
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How the Spreadsheet Works

• Efficiencies  vary from 20% - 80%
• One tab for each BMP

– Allows for multiples of the same BMP 
• Input of BMP-specific parameters (surface 

area, ponding depth, media depth, etc.)  
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https://dnr.maryland.gov/criticalarea/Pages/stormwater.aspx


•
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Critical Area Program Strategies for 
Coastal Adaptation

Oxford: A Case Study
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Anecdotal Assessment

Image Credit: Cheryl Lewis, Town of Oxford
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Geographic 
Assessment
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Geographic Assessment
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Programmatic Assessment

Image Credit: Cheryl Lewis, Town of Oxford
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Strategy: SWM < 5,000 SF

Image Credit: Alliance for the Chesapeake Bay
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Strategy: IDA Tree Replacement

Diameter at breast height (DBH) of 
removed tree

Planting Requirement

Less than ten inches One tree

Between ten and sixteen inches Two trees

Greater than sixteen inches Three trees
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Strategy: Resilient MBAs

Image Credit: Chesapeake Bay Foundation
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Strategy: Pervious Pavers in IDA
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