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Developed Watersheds: 
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ÅPhosphorus (Pύ ҧ  Ҧ !ƭƎŀŜ ҧ         

Å!ƭƎŀŜ ҧ Ҧ ²ŀǘŜǊ ŎƭŀǊƛǘȅ Ҩ      

Å!ƭƎŀŜ ҧ  Ҧ  5ŜŜǇ ǿŀǘŜǊ 5h Ҩ

Lake Vulnerabilities - Eutrophication

Most of the P comes from the watershed:

Á forested watershed: tҨ

Á rural residential watershed:  tҧ

Á urban watershed:  tҧҧ

Á agricultural watershed:  tҧҧҧ
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Ganneston Study (1982-83)

Jeff Dennis

Key Finding: 

Stormwater from residential 

areas carries 5 to 10 times 

as much phosphorus as 

stormwater from forested 

areas. 
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The Phosphorous Standard

ÅGoal: limit amount of phosphorous entering lakes from development.

ÅMethod: Phosphorous Standard for projects located in watersheds of lakes 
most at risk from new development.

ÅGeneral description: Each lake has a specific phosphorus allocation assigned, 
which cannot be exceeded by the project.  Compensation may be allowed if 
the allocation is exceeded.
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What is a Lake Most-at-Risk?

A lake is considered most at risk from new development if it meets the criteria below:

(1) A public water supply; or

(2) Identified by the department as being in violation of class GPA water quality standards or as particularly 

sensitive to eutrophication based on:

(a)Current water quality,

(b)Potential for internal recycling of phosphorus, 

(c) Potential as a cold water fishery, 

(d)Volume and flushing rate, or 

(e)Projected growth rate in the watershed.

(From Chapter 502)
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Applicability:

Å   20,000 sf impervious,  5 acres 
developed in a most at risk lake 
watershed (see Ch. 502)

Å  1 acre impervious or  5 acres 
developed for other lake watersheds

Åcan use General Standards if < 3 acres 
impervious, < 5 acres developed and lake 
not severely blooming (see Ch. 502)

(We will discuss general standards later.)

Phosphorus Standard

Excerpt from Chapter 502 ï there is more to this list.  
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Determine Per Acre Phosphorous Allocations for the Lake (Appendix C)

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/appc_bylake.pdf 

How a Project Meets the Standard

(A lot of this info will be used in the phosphorous calculation sheets.)

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/appc_bylake.pdf
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Worksheet 1:
ÅPAPB from Appendix C (previous slide)

ÅTA found in tax map/deed/property info

ÅWA from National Wetlands Inventory

ÅSA ς Steep slopes (>20%) ς from LiDAR or 
surveys

ÅSmall watershed adjustment ς most of 
this info comes from Appendix C, project 
acreage is calculated from the Standard 
Calculations in Part 1.

ÅFinal product: PPB

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/Worksheet%201%20july%202015.xlsx 

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/Worksheet%201%20july%202015.xlsx
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Worksheet 2:

Goal: compare the pre and post 
development phosphorous exports

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/appd_worksheet2.xls 

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/appd_worksheet2.xls
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Worksheet 3:

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/appd_worksheet3.xls 

Goal: award mitigation credit. 

Å Less commonly used

Å Typical for redevelopment 
projects

Å Elimination of sources

Å Providing new treatment 
where there was none 
historically

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/appd_worksheet3.xls
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Worksheet 4:

https://www.maine.gov/dep/water/grants/stormwatercomp/procedure.pdf

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/Worksheet%204%20july%202015.xlsx 

Goal: summarize calculations & demonstrate 
compliance with standard. 

ÅPull numbers from previous worksheets

Å Is Phosphorous Export > Phosphorous 
Budget? 

Å Is compensation possible? 

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/Worksheet%204%20july%202015.xlsx
https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/Worksheet%204%20july%202015.xlsx
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Worksheet 4:

https://www.maine.gov/dep/water/grants/stormwatercomp/procedure.pdf

From the Phosphorous Compensation 
Fee Procedure document. 

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/Worksheet%204%20july%202015.xlsx
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https://www.maine.gov/dep/water/grants/stormwatercomp/procedure.pdf

ÅReceipt for compensation 
fees 

ÅThis is required for final 
approval

ÅNot my responsibility as a 
DEP review engineer ς DEP 
licensing staff handles this

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/Worksheet%204%20july%202015.xlsx
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Worksheet 4:

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/Worksheet%204%20july%202015.xlsx 

Goal: summarize calculations & demonstrate 
compliance with standard. 

ÅBudget = 0.17806 lbs P / year

ÅProject would create 2.6175 lbs P / year

ÅProposed treatment measures reduce 
export to 0.99447 lbs P / year

ÅProject is overbudget by ~0.82 lbs P / year

ÅLake is eligible for compensation

ÅExport has been sufficiently reduced
(2.62 ς 0.99 = 1.63 | 1.63/2.62 = 62.2%)

ÅSheet auto-calculates fee

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/Worksheet%204%20july%202015.xlsx
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General Standard Exception:
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General Standards

General standards must be met when:

ÅDirect watershed of a lake-most-at-risk or urban impaired stream: 20,000 
square feet or more of impervious area, or 5 acres or more of developed 
area.

ÅAny other non-lake watershed: One acre or more of impervious area, or 5 
acres or more of developed area
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General Standards

The proposed stormwater management system must provide treatment of no less 
than 95% of the impervious area and no less than 80% of the developed area.

Note: Linear Projects - treat minimum 75% impervious and 50% developed area

Some other standards/exemptions may apply:
ÅTreating a greater depth of runoff
ÅDiverting or treating upgradient runoff
ÅMitigation ς eliminating an existing pollution source
ÅRedevelopment project
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ÅTreatment measures (BMPs) are required to meet the 95/80 standard.
ïRequired treatment area may be reduced slightly if larger BMPS are applied

ÅRequired standard BMPs are designed to provide:
ï60% removal of phosphorus, metals and hydrocarbons

ïChannel protection storage

ïCooling 

ÅAlternatives to the standard BMPs are allowed if they provide equivalent pollutant 
removal, channel protection and cooling

General Standards
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Å General Standard BMPs include:

ï Forested and meadow buffers

ïWetponds

ï Vegetated soil filters

ï Infiltration systems

Å Approved alternatives include:

ï Gravel wetlands

ï Tree box filters

ï Stormtreat

ï Sub-surface filters w/ pretreatment row

ï Other (approved) proprietary systems

Å Specifications for BMPs can be found in the 
Stormwater BMP Manual 
https://www.maine.gov/dep/land/stormwater/stormwaterbmps/index.html

General Standards

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/index.html
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ÅSlow stormwater naturally

ÅCapture nutrients/pollutants

ÅMaintain existing hydrology 

ÅAllow for infiltration

ÅCo-benefits (wildlife habitat, 
control heat island effect, etc).

Vegetated Buffers
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Vegetated Buffers Examples
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ÅSheet flow is required for 
proper treatment. 

ïA level spreader is often used

Vegetated Buffers
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Vegetated 

Buffers

Important: 

Often deed 
restricted or 
placed in a 

conservation 
easement.
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Bioretention & Vegetated Filters



MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION www.maine.gov/dep

Includes: 

ÅBioretention cells

ÅGrassed-underdrainedsoil filters

ÅRain gardens

ÅBioswales

ÅMeadow basins

**Sometimes Infiltration Basins**

Bioretention & Vegetated Filters



MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION www.maine.gov/dep

ÅPhysical filtering

ÅNutrient uptake 
(plants & soil 
microorganisms)

ÅChemical breakdown

ÅSlows water by 
allowing ponding

ÅAdditional time to 
pass through media

Bioretention 

Mechanics
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ÅCan include infiltration

ÅCan be lined and have an 
underdrain to prevent infiltration

ÅHigh removal rates

ÅHighly scalable

ÅCo-benefits

Bioretention & Vegetated Filters
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ÅContamination / Brownfields

ÅDrainage area use

ïPretreatment whenever possible

ÅSHWT ςseasonal high water table

ïSeparation distance often required
ÅDetermined by test pits

ÅNative soil makeup 

ïKarst (limestone)

ïHydrologic soil group (HSG)
ÅTest pits

Infiltration Considerations
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Bioretention & Vegetated Filters
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Subsurface Gravel Wetlands
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ÅSubtype of constructed wetlands that is 
easier to design and construct

ÅNutrient uptake in vegetation

ÅSettling of suspended particles

ÅDenitrification in subsurface gravel bed

ÅGood for retrofits 

ïLow hydraulic head requirements

Subsurface Gravel Wetlands
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Subsurface Gravel Wetlands
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Pervious Pavement


