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Chapter 1 Introduction

Phosphorus is a nutrient that controls the level of algae production in lakes. Algae are microscopic
organisms that grow suspended in the open water of the lake or in concentrated clumps around the
shallow margins of the lakeshore. The amount of algae in the lake water affects the clarity of the water, as
well as the amount of well oxygenated, cold water available to cold water fish species (trout and salmon)
in the summer months. Low phosphorus concentrations yield clear lakes with plenty of deep, well
oxygenated cold water. High phosphorus concentrations yield cloudy lakes and oxygen may be severely
depleted or eliminated from the deep, cold water in the summer months. Very high concentrations cause
dense blooms of blue-green algae, which turns the water a murky green and accumulate as an odorous
scum along the shoreline (for more information about lakes and phosphorus see Appendix A).

Phosphorus, a common nutrient typically associated with soil Excess Phosphorus Levels in a

particles and organic matter, mostly reaches the lake in Lake Can Cause Dense Blooms

stormwater runoff from the lake's watershed, the land area of Blue-Green Algae which

draining to the lake. Since the portion of stormwater phosphorus Cause:

that support algae growth tends to be associated with small, » Murky green water

lightweight soil particles, it is easily carried by stormwater and » Odors

can be delivered to the lake from anywhere in the watershed. » Depleted oxygen levels in the
deep, cold water which can lead

The amount of phosphorus reaching the lake depends on what to fish kills

the stormwater runs over on its way to the lake. For example,
forested areas do not readily release phosphorus to stormwater
due to duff and canopy coverage whereas developed areas,
such as residential, commercial or industrial areas, contain high
levels of phosphorus, which are readily released to stormwater
runoff, yielding higher lake concentrations. Generally speaking,
the more developed a lake's watershed is, the higher its
phosphorus concentration will be (for more information about
phosphorus sources and transport see Appendix A).

This volume addresses long-term phosphorus loadings to lakes
by setting standards to limit phosphorus contributions from new
developments, and outlines guidelines to meet these standards.
It does not address the short term, often catastrophic, increase
in stormwater phosphorus that can result from unmitigated soil
erosion during the construction process (see Maine DEP
Erosion and Sediment Control BMPs for information about
addressing erosion from construction sites).

- \‘
High pﬁosphorus levels in lakes
The standards in this volume focus on limiting, not preventing, cause dense algae blooms, which
phosphorus contributions from new developments to lakes and can accumulate along the shoreline
they are not likely to be applied to all new phosphorus sources in | as shown above.
a lake's watershed. As such, the implementation of stormwater
management alone may not be sufficient to prevent a noticeable decline in lake water quality. To
effectively maintain lake water quality, the elimination of existing significant sources of phosphorus would
be necessary.

Chapter 2 of this volume presents the basic phosphorus standard for new development. Chapters 3
through 6 present a procedure for new developments to meet the standard that can be used by
developers and reviewing agencies (i.e. planning board). The Appendices provide detailed supporting
information.




Chapter 2 - The Watershed Phosphorus Budget

Lakes are individuals, each one differing from the others with varying size, shape and depth. Specific lake
characteristics will affect the way a lake will respond to additions of phosphorus.

The watersheds draining to lakes also vary as they can be
large or small relative to lake size and can contribute
relatively large or small volumes of stormwater and
groundwater to the lake. The watershed can be entirely
upland or it may contain a number of upstream lakes and
wetlands. It may contain steep slopes and hilly terrain, or be
relatively flat. Soils may range from loose sands or gravels to
tight clays or shallow tills. Watersheds can range from
completely forested to highly agricultural or heavily
developed, and may be located in areas ranging from little to
rapid growth. These factors, along with the characteristics of
the lake itself, determine the potential for increased
phosphorus, and hence algae, in the lake over time. This
chapter describes how to estimate the amount of additional
stormwater phosphorus load to the lake, called phosphorus
export that will be generated as a result of the project. It
applies to commercial development projects and to
subdivisions involving new road construction or expansion, or
having more than five lots.

2.1 - Watershed Per-Acre Phosphorus

Allocation

The Department of Environmental Protection (DEP) has
considered all of the factors described above in developing
phosphorus budgets for the watershed of each lake. Each
budget is based on how much additional phosphorus loading
the lake could accept without risking a perceivable change in
the lake's water quality. It then distributes this additional
phosphorus load amongst anticipated new development
sources in the lake's watershed on a per acre basis. The per
acre phosphorus allocation (referred to as "P") defines how
much phosphorus each acre of land in a lake's watershed is
allowed to discharge in stormwater runoff when developed.

If a lake's watershed is located within more than one town,
the value of P may vary slightly for each town, depending on
its anticipated rate of growth. The process used to define
watershed phosphorus budgets is presented in Appendix B.

For large subdivisions and commercial developments

Lakes can only accept so much
phosphorus before a significant decline
in water quality occurs.

The Maine Department of
Environmental Protection has
developed phosphorus allocations for
several Maine lakes to minimize
phosphorus loadings and their impacts
to lake water quality.

~— |

)

A lake's watershed boundary is dictated by
local topography, generally following
ridgelines or high points as shown by the
shading above. Precipitation that falls within
the watershed and is not ‘evapo-transpired’
reaches the lake as groundwater or
stormwater runoff. The watershed and lake
characteristics dictate the potential for
increased phosphorus and algae in the lake
over time.

(Chapter 3), P defines the average amount by which a development may increase the annual stormwater
phosphorus exported to the lake from each acre of the parcel being developed.

For small projects, such as single family residences and additions to existing development (Chapter 6),
the budget simply defines the type and size of phosphorus runoff controls, such as wooded buffers, which
should be applied. Phosphorus allocation values range from about 0.02 Ib/acre/year for very sensitive
lakes in high growth areas to 0.15 Ib/acre/year for less sensitive lakes in very low growth areas.




P = Per Acre Phosphorus Allocation (Ib/acre/year) = the watershed specific amount of
stormwater phosphorus each acre of land within a parcel that is being developed is allowed to
export annually. This is calculated by the DEP for selected Maine lakes as presented in
Appendix C.

If a P for a lake/town combination is not listed or if you have information that suggests the P for
a lake should be higher or lower than that presented in Appendix C, contact DEP's Division of
Watershed Management.

2.2 - Project Phosphorus Budget (PPB)

A project's phosphorus budget (PPB) is the maximum amount of algal available phosphorus, which in a
typical year, may be exported from the new development. Algal available phosphorus refers to that
portion of phosphorus the stormwater runoff transports which can support algae growth in the lake.
Typically about half of the total amount of phosphorus becomes available for algal growth.

PPB = Project's Phosphorus Budget = maximum amount of algal available phosphorus, which in
a typical year, may be exported from the new development’s parcel.

To calculate the PPB, multiply the acreage of developable land in the project parcel by the per-
acre phosphorus budget for the lake.

The developable land area includes all land within the parcel's boundaries except for NWI
(National Wetlands Inventory) mapped wetlands over an acre in size and areas of sustained
slope greater than 25% that are over one acre in size.

All areas need to be in acres to the second decimal place.

Use Worksheet 1 in Appendix D for calculating project phosphorus budgets.

Special Considerations: Alternative method for small commercial-type development located within
designated growth areas. It can be difficult for densely developed projects on small parcels to meet their
phosphorus budgets.

Because of the density of high phosphorus producing surfaces like parking lots and lawns, the stormwater
draining these projects carries relatively large amounts of phosphorus. The small parcel size, however,
means that the phosphorus budget for the parcel will also be small. As a result, highly intensive
phosphorus control measures, which are often fairly costly, may be required for the project to meet its
phosphorus budget.

In these cases it may cost less to develop outside the designated growth area where land is more readily
available for larger parcel sizes (and hence larger project phosphorus budgets) and for less intensive, and
less expensive, phosphorus control measures like natural wooded buffers. If a municipality is concerned
that the phosphorus budget will counter local planning efforts by being a disincentive for locating
development within designated growth areas, they may request that the department allow commercial
developers within their designated growth areas to use an alternative means of defining the project
phosphorus budget. This alternative is described in Appendix E.




Example 1: PPB Calculation for Subdivision Development

Problem: 'Homesweet Home Subdivision' is proposing a 12-lot subdivision on 40 acres. There
are four acres of NWI wetlands and 1 acre of steep slopes. Calculate the PPB.

Solution: Use Worksheet 1 to calculate the PPB.

WORKSHEET 1 - PPB CALCULATIONS
Project Name: Homesweet Home Subdivision
Standard Calculations
Watershed per acre phosphorus
allocation (Appendix C): P 0.057 Ibs/acrel/year
Total acreage of development parcel TA 40.00 acres
Existing impervious area (Pre 1980) EIAB 0.00 acres
Existing impervious area (post 1980) EIAA 0.00 acres
NWI wetland acreage: 4.00 acres
Steep slope acreage: SA 1.00 acres
Project acreage: A 35.00 acres
Project Phosphorus Budget: PPB 1.995 Ibs Plyear

Based on these calculations, the PPB is 1.995 Ibs Plyear.

Project phosphorus budgets for large projects located within relatively small watersheds.

If a particularly large project is proposed in a relatively small watershed, there is a chance that the
project's phosphorus budget may, by itself, use up most of, or even exceed, the watershed's total
phosphorus budget, leaving little or no room for additional development within the watershed. In order to
avoid this problem, an alternative method for calculating the project phosphorus budget for such projects
is provided in Worksheet 1 under Small Watershed Adjustment. For each lake, DEP has identified the
parcel size that would trigger use of this alternative method, called the small watershed threshold. If a
project's parcel size exceeds the small watershed threshold (SWT) acreage given for each lake in the list
of per acre phosphorus budgets in Appendix C, the PPB should be calculated using the Small Watershed
Adjustment calculations in Worksheet 1.




Chapter 3 - Meeting the Project’s Phosphorus Budget

To determine if a project meets or exceeds its PPB, the project's phosphorus export (PPE) needs to be
estimated. This section outlines the procedure for estimating the pre-treatment PPE (Pre-PPE), that is,
the phosphorus export from the project before passing through a stormwater management practice
designed to remove phosphorus (i.e. buffers, wet ponds). Estimating post treatment phosphorus export
will be discussed in the next section.

A site’s phosphorus export must
be calculated and compared to
the Project Phosphorus Budget

PPE = Project Phosphorus Export = amount of phosphorus that
will reach the lake from a new development.

Pre-treatment PPE = Raw Phosphorus that the new (PPB) to determine the extent of

development will create. phosphorus reductions needed
and the best method for

Post-treatment PPE = Phosphorus that will be discharged after achieving these reductions.

treatment by all stormwater management treatment practices.

For all project development and subdivisions projects where the

land use and impact has been determined and lot development

will be restricted, the pre-treatment export is estimated by:

1. Dividing the project into various land use types (i.e. parking,
roads, roofs, lawns by soil type),

2. Determining the area within each land use in acres and to
the second decimal place,

3. Multiplying that area by the appropriate phosphorus export
factor from Table 3.1 or Table 3.2 as is appropriate, and

4. Summing the resulting phosphorus exports to get the Pre-

PPE.
. . . . The amount of phosphorus exported
Use the first four columns in Worksheet 2 in Appendix D to from a project site will depend on the
calculate the Pre-PPE. land use and soil type, with greatest

exports from impervious surfaces as
the one shown here.

Table 3.1 gives pre-treatment phosphorus export for new commercial/industrial development and for
roads in residential subdivision projects. Table 3.2 should be used for lots in residential subdivisions
unless the dimensions and locations of buildings, driveways and lawns have been pre-determined,
specifically restricted, and all construction and landscaping on the lot will be done by the developer, in
which case the High Export Option from Table 3.1 may be used.

Table 3.2 gives pre-treatment phosphorus export for single family residential lots. In most cases, the

specific area of the development on a lot (houses, garages, driveways, lawns) within the subdivision is

usually not known. Table 3.2 must be used to determine the export from each lot unless the developer:

e Has pre-determined the area of each land use on each lot

e Will be constructing the buildings and driveways and landscaping the lots, and

e Will be restricting any further expansion of these land uses. A deed restriction will be required for
each lot that incorporates an area restriction.




The Low Export Option factors may be selected for commercial/industrial development and roads if all of

the following are incorporated in the project:

e Adeed restriction prohibiting the use of fertilizers containing phosphorus except when establishing
new turf or vegetation on bare soil will be established for all lots. It is recommended that the use of
fertilizer containing phosphorus always be limited.

» Allroads, driveways and parking areas are paved.

e All ditches and drainage ways are designed, constructed and maintained as stable vegetated swales
in accordance with the specifications in Volume I, Chapter 9, or as riprapped swales where required
by steep slopes. The algal available phosphorus export for ditches and swales is based on soil type
and is the same as the export from a lawn.

If all of these elements are not clearly and permanently incorporated in the project design, use the High
Export Option factors of Table 3.1.

Table 3.1
Algal Available Phosphorus Export (pre-treatment) for Commercial Development and
Subdivisions
Low Export Option High Export Option
. P Fertilizers restricted, No restrictions on fertilizer
Land Use Hydrologic | roads and drives paved use, road surface or ditch
Soil Group and constructed with design and construction
stable swales (Ib/acre/yr) (Ib/acrelyr)
A 0.1 0.2
Landscaped Areas, B 0.2 0.4
Lawns & Ditches C 03 0.6
D 0.4 0.8
Roads/Driveways N/A 1.25 1.75
Parking N/A 1.25 1.25
Roofs/Other N/A 0.5 0.5
Riprap/crushed rock N/A 0.3 0.6




Table 3.2
Algal Available Phosphorus Export from Single Family Residential Lots
(pre-treatment)

Hydrologic Soil With Area Restrictions Without Area Restrictions
Group
Cleared Area < 12,000 sq ft No Restriction on cleared area or
Driveway/Park < 1,750 sq ft driveway/parking area
(Ib/lot/year) (Ib/lot/year)
w/ 75% w/o 75% w/ 75% .
drive/park drive/park drive/park Wloazsao/iodg:jfefgark
area to buffer area to buffer area to buffer
A 0.09 0.14 0.12 0.18
B 0.12 0.17 0.17 0.24
C 0.15 0.20 0.22 0.29
D 1.08 0.23 0.27 0.34

Note: Driveways and parking are considered to be draining directly to a buffer if the flow path to the buffer is 50 feet or less
and if the runoff reaches the buffer in well distributed overland flow.

Note: phosphorus export values in this table assume a driveway of 150 feet in length, or less. If driveways will likely exceed
150 feet, the excess driveway length should be considered a road and its export calculated using Worksheet 2 and Table 3.1.

Example 2: Pre-treatment PPE Calculation for Commercial Development

Problem: 'Good Intention Business Mall' is proposing a business mall on 6 acres. The development
will consist of 3.5 acres of paved parking; a 0.5 acre paved access road, 1.5 acres of buildings and
0.5 acre of lawn. A deed restriction is proposed, prohibiting the use of fertilizers containing
phosphorus. Soils on the site are classified as Hydrologic Soil Group C. Calculate the pre-treatment
PPE for the proposed project.

Solution: Use Table 3.1 and Worksheet 2 to calculate the pre-treatment Algal Average Phosphorus

Export.
Worksheet 2
Pre-PPE Calculations
Project Name: Development Type:
Good Intention Business Mall Commercial
Export Pre-treatment
;?Sr;dwiﬁrgaecsec:i-yﬁgnm Hel Qi)rfe If)t(; ' Coefficient Algal Av. P Export
P from Table 3.1 | (Ibs Pl/year)
Parking (pavement) 3.50 1.25 4.375
Access Road (low export) 0.50 1.25 0.625
Buildings 1.50 0.50 0.750
Lawn 0.50 0.30 0.150
Pre-PPE
(Ibs Plyear) BRI

Based on these calculations, the pre-treatment PPE is 5.9 Ibs P/year.




Example 3: Pre-PPE Calculation for Subdivision Development

Problem: The 'Homesweet Home Subdivision' in Example 1 involves the development of 12 lots and
0.5 acres of road. Four lots will be constructed on HSG B soils with no restrictions on cleared area or
driveway/ parking area. Eight of the lots will be constructed on HSG C soils and will have restrictions
to minimize site clearing to <12,000 square feet each and to minimize driveway/parking areas to
<1,750 square feet. Six of the restricted lots will not direct 75% of the driveway and parking area
runoff to a buffer. Two of the restricted lots will direct the stormwater runoff from 75% or more of the
driveways and parking areas to a buffer. Driveways from two of the lots will exceed 150 feet in length,
with an anticipated 0.056 acres of driveway over the 150 length. The proposed road will be paved.
Calculate the pre-treatment PPE for the proposed subdivision.

Solution: Use Tables 3.1 and 3.2 and Worksheet 2 to calculate the pre-treatment Algal Average
Phosphorus Export.

Worksheet 2
Pre-PPE Calculations
Project Name: Development Type:
Homesweet Home Residential
Land Surface Type of Lot Acres or = PSS

Coefficient Algal Av. P Export
from Table 3.1 | (lbs P/year)

4 0.24 0.96

#(s) with description # of lots

Lots 1-4 (HSG B) no
restriction, w/o 75% to buffer
Lots 5-10 (HSG C)

<12,000 sqft clearing, 6 0.20 1.2
w/o 75% to buffer
Lots 11 & 12 (HSG C)
<12,000 sqft clearing, 2 0.15 0.30
w/ 75% to buffer

Lots 2 & 3 driveway access

> 150 feet 0.056 L2 d
Subdivision Road 0.50 1.25 0.625
(low export)

Pre-PPE 3155

(Ibs Plyear)

Since two of the driveways exceeded 150 feet in length, the excess driveway length was considered a
road and its export calculated as such.

Based on these calculations, the Pre-treatment PPE is 3.155 Ibs P/year.




3.1 - Redevelopment or Expansion of Existing Uses

Phosphorus export need not be estimated for any land uses that were in existence prior to 1997 (prior to
1980 for projects that require a Site Location of Development Act (SLODA) Permit from the DEP). For any
proposed project that will be built within a parcel having existing development (built before 1997 or 1980
for SLODA projects) that will be enlarged, upgraded or expanded, the phosphorus export should only be
estimated for the net increase. This would apply to the redevelopment or expansion of any existing
buildings, parking, roads and lawns. Any existing development or land disturbance that was created after
1997 (1980 for SLODA Projects) must be included as a new phosphorus export. This includes logging
roads, new access roads, and all other projects created from an undisturbed condition that did not require
a phosphorus design and permit at the time of construction.

For example, if a proposed subdivision is served by an existing 2000 foot gravel road, which was built
before 1997, and will be upgraded and expanded from a width of 14 feet to a width, with shoulders, of 24
feet, the phosphorus export should only be estimated for the net increase in road area, or 10 feet x 2000
feet = 20,000 square feet.

3.2 - Reduction of Phosphorus Export

Most projects will generate more phosphorus than the project's phosphorus budget (PPB) will allow. In
order to meet the budget, the excess phosphorus export must be reduced. Comparison of the pre-
treatment PPE with the PPB will determine how much export will need to be reduced. This section
describes options for reducing phosphorus export and how to estimate phosphorus export after treatment.
There are two basic options for reducing long term phosphorus export.

Option 1. Redesign to Reduce Phosphorus Export: The first option is to redesign the project so that

initial phosphorus export is minimized. This can be accomplished by:

e Limiting the size or intensity of the project (i.e. reducing the number of lots, the length of roads, the
size of a parking area),

e Locating the developed portion of the project on the best soils and shallowest slopes, and

» Incorporating such measures as clearing restrictions and limitations on the use of phosphorus
fertilizers.

These reductions in phosphorus export will be reflected in the calculation of pre-treatment PPE described
in the previous section.

Option 2. Implement Best Management Practices (BMPs): The second option for reducing a project's
stormwater phosphorus export is to incorporate stormwater best management practices (BMPSs) to
remove phosphorus from the stormwater before it leaves the site. Some examples of BMPs are vegetated
buffer areas, wet ponds, soil filters and infiltration beds. Volume Il presents detailed design standards for
a number of commonly used BMPs.

All BMPs are not created equal. Some BMPs do a better job of removing phosphorus from stormwater
than others. Also, within a given type of BMP, differing designs or locations may result in different levels
of effectiveness is removing phosphorus. For example, a broad, wooded buffer on permeable soils with a
shallow slope will retain much more phosphorus than a narrow, field buffer on tight soils and steeper
slopes. For stormwater treatment ponds, such as wetponds, the size of the pond relative to its
contributing watershed, its depth, and its shape determine its effectiveness.

In this Volume, a BMP's effectiveness in treating stormwater runoff is described in terms of a "treatment
factor". The Treatment Factor (TF) indicates the fraction of stormwater phosphorus that will pass through
the BMP and not be retained. For example, if a wooded buffer was projected to retain 60% and
discharges 40% of the inflow phosphorus, it would have a treatment factor of 0.4 and a removal efficiency
of 0.6. A simple way of estimating treatment factors for a variety of BMPs based on an adjustment of the
standard sizing specifications for BMPs described in Volume Il of this manual is presented in Chapter 4
of this volume.



When planning the project, the project designer should look for opportunities to locate the most effective
BMPs (those with the highest removal efficiency) to collect runoff from the portions of the project which
produce the most phosphorus export (i.e. roads, parking areas, driveways, house lots). If the project site
is large enough, the preferred BMP is a natural wooded buffer area located immediately downhill of the
stormwater source area. Buffers are preferred because they are natural and they require little, if any,
maintenance (just don't cut the trees or disturb the ground cover). The critical element in siting buffers is
to insure that the stormwater runoff enters the buffer in overland, non-channelized flow that will not
concentrate into a channelized flow within the buffer. By comparison, other BMPs require site specific
design and careful construction as well as regular inspection and maintenance.

RE = Removal efficiency = The fraction of stormwater phosphorus that will be removed by the
BMP. The higher the removal efficiency, the more effective it will be at retaining phosphorus from
reaching the resource.

TF= Treatment factor = (1.0 - RE) = The fraction of the stormwater phosphorus that will pass
through a BMP and not be retained. The lower the treatment factor, the more effective the BMP.

When phosphorus from a project draining to a BMP is multiplied by that BMP's Treatment factor
(1.0 - RE), the resulting product is the amount of phosphorus that, after treatment, will still be
exported to the lake.

3.3 - Estimating Project Phosphorus Export after Treatment (Post-PPE)

In order to determine if the BMPs incorporated into the project are adequate to meet the PPB

(Project Phosphorus Budget), the pre-treatment PPE must be revised to reflect the treatment capabilities
of those BMPs. This is accomplished by multiplying the phosphorus export from each source area (i.e. a
parking lot, a house lot, a segment of road) by the treatment factor (1.0 - RE) of the BMP to which it
drains. See Section 4.1 BMP Rules of Thumb, if the individual source areas (or subcatchments) drain
cumulatively to more than one BMP. The export values for all source areas, both treated and untreated,
are then added together to get the total phosphorus export for the project using Worksheet 2.

For large projects or projects where the natural topography divides the site drainage into a number of
sub-drainage areas, this process may not be as straight forward. For instance, often the entire length of a
road will not drain to the same BMP. The local topography will result in one segment of road being treated
by one BMP, other segments by other BMPs, and still other segments receiving no treatment at all. In the
case of a crowned road, the uphill side of the road might drain to a road ditch that flows to a wet pond,
while sheet runoff from the downhill side of the road may drain to a wooded buffer, which for part of the
road length is 75 feet wide, meadow and on shallow slopes and for the remaining length is only 50 feet
wide, wooded on steep slopes. Since all three BMPs, the wetpond and the two buffers, have different
treatment factors, it is necessary to break the road surface area into three discreet subcatchments based
on the BMP(s) to which each road segment drains to calculate treated phosphorus export from the road.
This is true not only for roads but for all other types of development as well.




Summarize the project's phosphorus export and treatment as follows:

1. Show, on a topographic site plan, all the BMPs that will be incorporated into the project.

2. Delineate all subcatchments for which each BMP is providing treatment.

3. lIdentify all portions of the developed area (i.e. buildings, road segments, parking, lawns, house
lots) which are being treated by a given BMP or combination of BMPs on Worksheet 2.

4. List on the worksheet each subcatchment and export area with the pre-treatment phosphorus
export factor from Table 3.1 or Table 3.2 and the treatment factor(s) for the BMP(s) to which the
area drains. If the runoff from a subcatchment receives no treatment, enter 1.0 in the treatment
factor column.

5. BMP treatment factors and removal efficiencies can be calculated from Chapter 4 of this volume
and Volume lll. Enter these values on the worksheet.

6. Multiply each export area with its export factor and treatment factor to obtain the post-treatment
phosphorus export value. For areas receiving no treatment, use a treatment factor of 1.0.

7. See “Section 4.1. BMP Rules of Thumb”, if the source area drains to more than one BMP.

8. Sum the export from all treated and untreated areas to obtain the total post- treatment
phosphorus export (Post-PPE) from the project.

3.4 - Evaluating Project Overall Phosphorus Export

For an acceptable site development, the Post- PPE needs to be smaller than the PPB for the parcel. The
calculations can be summarized in Worksheet 4. If the resulting project phosphorus export (Post-PPE) is
less than or equal to the project phosphorus budget (PPB) from Worksheet 1 than the project meets its
budget. If not, further reductions in stormwater phosphorus are required. Credits for mitigation of existing
sources may be another option for reducing the net project phosphorus export (Post-PPE) or paying a
compensation fee may be an option (See Chapter 5, Credits for Mitigation and Compensation Fee for
guidance).

Using Worksheet 4, summarize the Net Project Phosphorus Export as follows:

1. Bring in the Project Phosphorus Budget (PPB) from Worksheet 1

2. Bring in any Mitigation Credits from Worksheet 3

3. Bring in the total Pre-Treatment Phosphorus Export (Pre-PPE) as calculated on
Worksheet 2

4. Bring in the total Post-Treatment Phosphorus Export (Post-PPE) as calculated on
Worksheet 2

5. If the Post PPE is less than or equal to the site's PPB, the project meets its
phosphorus budget.

6. If the Post-PPE is larger than the site's PPB but the Post-PPE is less than or equal to
0.4 times the Pre-PPE, then paying a compensation fee may be an option in certain
lake watersheds. That list is available in Appendix F.

7. If the Post-PPE is larger than the site's PPB and the Post-PPE is more than 0.4 times
the Pre-PPE, then more phosphorus treatment needs to be provided or less
development must occur.




Example 4: Post-PPE Calculation for Subdivision Development

subdivision.

lots 1 through 4 for which no BMPS are providing stormwater treatment.

Problem: The 'Homesweet Home Subdivision' project described in Example 1 and 3 is proposing to
treat a portion of the stormwater runoff from the subdivision through the use of buffers. Lots 1-4 will
not receive any treatment. Lots 5 through 12, the excess driveway lengths from Lots 2 and 3, and the
access road is super-elevated and will be directed to a downgradient buffer sized in accordance with
Chapter 5 of Volume Il of this manual. Calculate the post-treatment PPE for the proposed

Solution: The pre-treatment PPE was calculated in Example 3. A forested buffer treating stormwater
runoff that meets the standard sizing as provided in Chapter 5 of Volume III will achieve a Removal
Efficiency of 0.6. Thus, the corresponding Treatment Factor is 0.4, which should be entered into
Worksheet 2 as shown below. Note that 1.0 has been entered into the treatment factor column for

Worksheet 2
Pre-PPE and Post-PPE Calculations
Project Name: Development Type: Residential Sheet #
Homesweet Home Subdivision
Fang Export Treatment Post-
Surface Acres po Pre-treatment
Coefficient Factor for treatment L
Type of or# f Algal Av. Description
rom BMP(s) Algal Av.
Lot #(s) of P Export of BMPs
with lots Table 3.1 (Ibs Plyear) from P Export
d o Table 3.2 Chapter 6 (Ibs Plyear)
escription
Lots 1-4 (HSG
B) no No
restriction, 4.00 0.24 0.96 1.0 0.96 treatment
w/o 75% to provided
buffer
Lots 5-10
(HSG C) e
<12,000 sqft 75 ft forest
clearing, 6.00 0.20 1,2 0.4 0.48 buffer
w/o 75% to
buffer
Lots 11 & 12
(HSG C)
<12,000 sqft 75 ft forest
clearing, 2.00 0.15 0.30 0.4 0.012 buffer
w/ 75% to
buffer
Iao_ts 2&3 55 ft
riveway .
access > 150 0.056 1.25 0.07 0.4 0.028 roadside
- forest buffer
