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Developed Watersheds:

PHOSPHORUS SOURCES

Drainage flow from Road, driveway and Erosion, plant detritus and Rainfall, dust and Leaky septic tanks
adjacent waterways  parking lot runoff fertilizer watershed runoff particulates and sewer lines

Pets, ducks, Construction Sediments Groundwater Reclaimed or well
geese and other work erosion recycling when seepage water discharge
animal waste anoxic or irrigation
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Lake Vulnerabilities - Eutrophication
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Most of theP comes from the watershed:
A forested watershedt @
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A agricultural watershed! yMyTh
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Ganneston Study (1982-83)
Jeff Dennis
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The Phosphorous Standard

A Goal: limit amount of phosphorous entering lakes from development.

A Method: Phosphorous Standard for projects located in watersheds of lake
most at risk from new development.

A General description: Each lake has a specific phosphorus allocation assi
which cannot be exceeded by the project. Compensation may be allowe
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 parti
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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Phosphorus Standard

Applicability:

0696 DEPARTMENT OF ENVIRONMENTAL PROTECTION
. . APPENDIX A ey e
A 2 O y OOO Sf I m pe rVI O u S y 5 aC res Lakes Most at Risk from New Development gﬁgﬁgpghpghn E;A;'DDDDBORO
. . =5 v Bloomi DUTTON POND CHINA ATBION
K| = agveraly DI
developed in a most at risk lake i ey ey
ECHOLAEE PRESQUE ISLE
watershed (see Ch. 502) L oS e o
. . ABFAMS LAKE EASTBROOKE ?ﬁmﬁ POND IS\EI'EEI?[I;BTER
A 1 acre impervious or 5 acres e soonms ooz S
Eﬁpﬂﬁ? ERIDGTO”-\ FOREST LAKE WINDHANM
developed for other lake watersheds AAGRTOOOK L canToN oD o
ANDERSCN POND AUGUSTA CARLAND POND GARLAND
. AND_RDSODGGD’ LAKE “:'AY.‘CE GEl DR_GEE. BOMWD FEAMNELIN
A can use General Standards if < 3 acres | smeswes e Giasen o R
BAUNEG BEG POND SANFOFD GRASEY POND ROCEPORT
- - BAY OF WAPLES NAPLES 4 !
Impervious, < 5 acres developed and lakg == sRoron gm0 smombeszom
BEERY POND WINTHROP GREAT POMND CAPE ELIZARETH
i v bl i Ch. 502 nion s ssson ST g
not severely blooming (see Ch. ) BRCH ATS: el REEX20ND oo
BONNY EAGLE LAEE BUTON HALF MOCH POND FROSPFECT

(We will discuss general standards Iater.) Excerpt from Chapter 502 i there is more to this list.
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How a Project Meets the Standard

Determine Per Acre Phosphorous Allocations for the Lake (Appendix C)
https://www.maine.gov/dep/land/stormwater/stormwaterbmps/appc _bylake.pdf

Per Acre Phosphorus Allocations
for Selected Maine Lakes

Appendix C Updated 11/1/17

This Appendix C presents per acre phosphorus allcations (P) for all to the lake watersed/town combinations that have been dertermined by the Department to this point. It
also presents the information and assumplions used to derive the value for P, as well as the small watershed threshold value (SWT). This Appendix will be modified on a
regular basis as additional lake watershed/town combinations are added andfor allocations are amended as new information becomes available. It was last updated on
11/8M10. If you do not find the lake watershed/town combination that you are looking for in the table, contact Jeff Dennis at the DEP Watershed Management Unit{207-215-
6376 or jeff.dennis@maine.gov) to request an allocation for the watershed of concern.
, Direct Area not Area Expected Per acre Small
Town in Water
which Walgrshed available for | available for developed (IbPly) Quality phnsphgrus Watershed
ILake Mame Area in Town | development | development| GF area LOP| C FC gllocation | Threshold
development F Category
is located (acres) (acres) (acres) (acres) wac (Ibfacrefyr) | (acres)
DDA ANAD AAD D P SWT
[Abbott Pond Peru 17 10 7 0.2 1 0.15 | mod-sens | m |1.00] 0.15 | 0.107 0
Abbotts Pond Sumner 180 40 150 0.15 23 1.67 | mod-sens h 0.75] 1.25 0.056 [
Adams Pond |Boothbay 869 87 782 0.3 235 £8.31 | mod-sens h |0.75] 6.23 0.027 50
Adams Pond |Bndgl0n 172 17 155 0.35 54 277 mod-sens h |0.75] 2.08 0.038 14
Adams Pond Standish 32 3 29 0.2 5 0.24 | mod-sens | m |1.00] 0.24 0.041 1
Adams Pond (Rock Haven |Mewfield 5110 600 4510 0.25 1128 38.63 | mod-sens m |1.00] 3863 0.034 282
Alamoosocok Lake Orland o901 290 2911 0.25 2228 107.8 | mod-sens h |0.75] B0.B4 0.036 557
Alamoosook Lake |Bucksport 2011 250 1761 0.25 440 21.89 | mod-sens h |0.75] 16.42 0.037 110
Alamoosook Lake Penobscot 1149 100 1049 0.z 210 125 | mod-sens h |0.75] 9.38 0.045 52
Alder Stream Impoundmen{Corinna B181 1600 G581 0.z 1316 41.03 | mod-sens m |1.00] 41.03 0.031 329
Alder Stream ImpoundmenfDexter 143 25 118 0.z 24 0.7 mod-sens m |1.00] 0.70 0.030 [5]
Alerton Lake |Monticello 479 30 449 0.1 45 nia mod-sens m |2.00] nia 0.060 11
Alewife Pond ILyman 3oa 20 288 0.25 72 2.16 | mod-sens m |1.00] 2.16 0.030 18

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

www.maine.gov/dep

* MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION


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

Worksheet 1 - PPB calculations

WO r k S h e et 1 : Project Name: GREAT NORTHERN DOCKS

Lake Watershed: LONG LAKE

. . . Town: NAPLES
A PAPB from Appendix C (previous slide)
. . Standard Calculations
A TA fO U n d I n taX m ap/d eed/p rOpe rty I nfo Watershed per acre phosphorus budget (Appendix C)] PAPB 0.029 lbs Placrelyear
. Total acreage of development parcel: TA 6.14 acres
A WA from National Wetlands Inventory T p— w0 e
. Steep slope acreage: s 0 acres
A SAc Steep slopes (>20%)rom LiDAR or e seenee A TR T
SuU rveys Project Phosphorus Budget: PPB=P x A PPB 0.17806 |lbs Piyear

A Sma” WaterShed adJUStmthmOSt Of Small Watershed Adjustment

th IS I nfO CO m eS frO m Ap pe n d IX C y p rOJ e Ct If Project Acreage (A) is greater than the threshold acreage for the small watershed threshold (SWT, from

pertinent lake and town info in the table in Appendix C), calculate an alternative PPB using the analysis below

acre ag e IS Cal Cu I ated fro m th e Stan d ard and use this value if it is less than the the Standard Calculation PPB.

Small Watershed Threshold (Appendix C): SWT —

Ca|CU|at|0nS In Part 1 Project acreage: A acres
Allowable increase in town's share of annual phosphorus
A : . load to lake (Appendix C): FC Ibs Plyear
FI n al p rOd u Ct ' P P B Area available for development (Appendix C): AAD —
Ratio of A to AAD (R=AJAAD) R
https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/Worksheet%201%20july%202015.xIsx Project Phosphorus Budget
IfR < 0.5, PPB = [(FC x R)/2] + [FC/4] PPB Ibs Plyear
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https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/Worksheet%201%20july%202015.xlsx

Worksheet 2:

Goal: compare the pre and post
development phosphorous exports

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

Algal Available Phosphorus Export (pre-treatment) for Commercial Development and

Table 3.1

Subdivisions

Low Export Option

High Export Option

P Fertilizers restricted,

Mo 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 (lb/acrelyr) (Ibfacre/yr)

A 0.1 0.2
Landscaped Areas, B 0.2 0.4
Lawns & Ditches C 0.3 0.6
D 0.4 0.8
Roads/Driveways MNIA 1.25 1.75
Parking MNIA 1.25 1.25
Roofs/Other MNIA 0.5 0.5
Riprap/crushed rock NIA 0.3 0.6

Pre-PPE and Post-PPE Calculations

Worksheet 2

Calculate phosphorus export fram development for before and after treatment
Use as many sheets as needed for each development type (commercial, roads, residential lots, etc.)

Project name; Development type: Sheet #
Export Pre- Treatment Post-
Land Surface Type Acres Coefficient | treatment | Factor for | treatment
or Lot #s) or # of from Algal Av. P BMP(s) Algal Av. P Description of BMPs
with description lots Table 3.1 Export from Export
Table 3.2 |[{lbs Plyear)] Chapter 6 |(lbs Plyear)
0 1 0
0 1 0
0 1 0
0 1 0
0 1 0
0 1 0
0 1 0
0 1 0
0 1 0
0 1 0
Total Total
Pre-PPE PostPPE
(lbs Piyear) (lbs Piyear)

* MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION
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https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/appd_worksheet2.xls

Worksheet 2
Pre-PPE and Post-PPE Calculations

Calculate phDSphD LS expDI‘t u} dEVEIUp ent for before and after treatment

G Oal : CO m pare th e p re an d post Use as many sheets as needed for each development type (commercial, roads, residential lots, etc.)
development phosphorous exports [ D Sheet#

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/appd_worksheet2.xls Export Pre- Treatment Post-
Land Surface Type Acres Coefficient | treatment | Factor for | treatment
or Lot #s) or # of from Algal Av. P BMP(s) Algal Av. P Description of BMPs
with description lots Table 3.1 Export from Export
Table 3.2 |[{lbs Plyear)] Chapter 6 |(lbs Plyear)
Table 3.2 0 1 0
Algal Available Phosphorus Export from Single Family Residential Lots
(pre-treatment) 0 1 0
Hydrologic Soil . et Without Area Restricti 0 1 0
ydrologic Sol With Area Restrictions ot a mesirictions
Group 0 1 0
Cleared Area < 12,000 sq ft Mo Restriction on cleared area or
Driveway/Park < 1,750 sq ft driveway/parking area 0 1 0
{Ib/lotiyear) {Ib/lot/year) 0 9 0
w/ 75% wio 75% w/ 75% wio 75% drive/park 0 1 0
drive/park drive/park drive/park
area to buffer
area to buffer area to buffer area to buffer 0 y 0
A 0.09 0.14 0.12 0.18
B 0.12 0.17 017 0.24 o 1 0
c 0.15 0.20 0.22 0.29 0 1 0
D 1.08 0.23 0.27 0.34
Mote: 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. Total Total
Pre-PPE PostPPE
Mote: phosphonus export values in this table assume a driveway of 150 feet in length, or less. If driveways will likely exceed {lbs Plyear) {lbs Plyear)
150 feet, the excess driveway length should be considered a road and its export calculated using Worksheet 2 and Table 3.1.
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https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/appd_worksheet2.xls

Pre-PPE and Post-PPE Calculations

- Calculate phosphorus export from development for before and after freatment
O r S e et Use as many sheafs as needed for each development type (commercial, roads, residential lois, etc.)
]

Project name: GREAT NORTHERN DOCKS Development type: COMMERCIAL Shest &
Export Pre- Treatment Post-
G o) a| com p are th e p re an d p ost Land Surface Typs Acres | Coefficient | treatment | Factorfor | treatment
" or Lot #(s) or # of from Algal Av. P EMP(s) Algal Av. P Description of BMPs
with description lots Table 3.1 Export from Export
development phosphorous exports Table32 | (bo Piear| Chaptr & | s Pyea
https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/appd_worksheet2.xls
Road/Drivewsay 0.07 1.75 0.1225 0.137 00167825 |To Filter Basin-1 & Filter Basin-3
Parking/Laydown 0.23 1.25 0.2875 0.137 00383875 |To Filter Basin-1 & Filter Basin-3
o Table 4.1 Grass A 0.38 0.2 0.076 0.137 0.010412 |To Filter Basin-1 & Filter Basin-3
Minimum Treatment Factors for Selected BMPs
BMPs Tmﬂt?"“*;g“““’ Road/Drivewsy 0.03 1.75 0.0525 0.137 0.0071925 |To Filter Basin-2 & Filtar Basin-3
Wetponds Parking/Laydown 0.43 1.25 0.5375 0.137 0.0736375 |To Filter Basin-2 & Filtar Basin-3
Single Pond 0.3 Grass A 0.17 0.2 0.034 0.137 0.004658 _|To Filter Basin-2 & Filter Basin-3
Two ponds in series (per Volume Ill, Chapter 4) 0.25
Three ponds in series (per Volume |ll, Chapter 4) 0.2
Underdrained Soil Filters and Other Approved Filters Parking/Laydown 0.24 1.25 0.3 03 008  [To Filter Basin-3
On sand, loamy sand or sandy loam 0.15 Grass A 0.24 0.2 0.048 0.3 0.0144 _[To Filter Basin-3
All other filters (including filters with an impermeable liner) 0.25
Infiltration
Al infiltration BMPs | 01 Road/Driveway 0.1 1.75 0.1925 0.25 0.048125 |To Filter Basin-4
VEgElatEd Buffers * Parking/Laydown 0.18 1.25 0.2375 0.25 0.059375 |To Filler Basin-4
Hydrologic Soil Group {and Texture) Forest | Meadow Grass A 0.66 0.2 0132 0.25 0033 |To Filter Basing
AorB 0.15 0.2
C {sandy loam or loamy sand) 0.2 0.3
C (silt loam, clay loam or silty clay loam) 0.3 0.4 Road Unireated 0.08 1.75 0.14 1 0.14  |Unireated
D {non-wetland) 0.4 NIA .
Parking/Laydown Untreated 027 1.25 0.3375 1 0.3375 Untreated
The maximum allowed flow path length in a buffer is 150 feet unless the runoff is redistributed by a midcourse stone e wn e ==
bermed level lip spreader. Grass Unireated 0.6 0.2 0.12 1 0.12 Untraated
RE= Remaval Efficiency
MN/A = not applicable
Total Total
Pre-FPE 268175 PostPPE 0.9944T
{Ibs Plyear) (lbis Piyear)
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https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/appd_worksheet2.xls

Mitigation credit when a pre-existing source is being eliminated

Worksheet 3:

Goal: award mitigation credit.

Export Pre- Treatment
s treatment Factor for |Historical P Mitigation
Mitigat S i .
igaion Soure .| ooftctent e Fraomon | bioncel | Eoper Ggaton| et A Less commonly used
Placrefyear) P Export BMP(s) (b= Piyear) (b= Piyear) .
(bs piyear) | (1.0ifnoBiPs) A Typical for redevelopment
05 0 1 0 0 projects
0.5 0 1 0 0 . . .
i . 1 . . A Elimination of sources
Total source elimination mitiagion credit (SEC) 0 Ibs Plyear Al
A Providing new treatment
Mitigation credit when a pre-existing source is treated by a new BMP where there was none
Pre- Treatment : .
e Expo.rt treatment Factor for |Historical P Treatment Mitigation h|3t0r|ca”y
Mitigation Source A Coefficient|,, ..o s L E Factor for . c
Area Land Use cres (bs odifier| Historical Historical xport New BMP(s) Credit omments
Placrelyear}) P Export BMP(s) (lbs Piyear) Chapter & (Ibs Plyear) Table 4.1
(lb=s Phyear) (1.0 if no BMPs) Minimum Treatment Factors for Selected BMPs
05 0 1 0 9. 0 BMPs Treatr(rﬁr_\::sl;actor
Wetponds
0.5 0 1 0 1- 0 Single Pond 0.3
Two ponds in series (per Volume |ll, Chapter 4) 0.25
nAs 0 1 0 1- 0 Three ponds in series (per Volume |, Chapter 4) 0.2
Underdrained Soil Filters and Other Approved Filters
Total source treatment mitiagion credit (STC) 0 Ibs Plyear On sand, loamy sand or sandy loam 0.15
All other filters (including filters with an impermeable liner) 0.25
Infiltration
Al infiltration BMPs [ 0.1
Vegetated Buffers *
R {SEC * STC} 0 Ibs PI?Ear Hydrologic Soil Group (and Texture) Forest | Meadow
AorB 0.15 0.2
https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/appd_worksheet3.xls C (sandy loam or loamy sand) 02 0.3
C (silt loam, clay loam or silty clay loam) 0.3 0.4
D (non-wetland) 0.4 N/A

* MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION
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https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/appd_worksheet3.xls

Worksheet 4:

Goal: summarize calculations & demonstrate
compliance with standard.

A Pull numbers from previous worksheets

A Is Phosphorous Export > Phosphorous
Budget?
A Is compensation possible?

1. Limitations on use of the compensation fee option

The compensation fee option 1s not available to all projects. In order for an applicant to
use the compensation fee option the following conditions must be met:

e The lake to which the project drains must be an eligible lake. Because of the
difficulty of finding viable, long term phosphorus mitigation projects in many
lake watersheds, 1t 1s not appropriate to allow use of the compensation fee option
in all lake watersheds. Lists of eligible lakes are provided later in this document.

e The project must incorporate on site measures that reduce the project’s
phosphorus export by at least 60% before a project can be eligible to use the
compensation fee option. This means that in the summary worksheet of the
phosphorus export analyses that the applicant will present the Post-Treatment
Project Phosphorus Export must be less than or equal to 0.4 times the Pre-
Treatment Project Phosphorus Export.

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

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/Worksheet%204%20july%202015.>
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WORKSHEET4 - PROJECT PHOSPHORUS EXPORT SUMMARY

Summarizing the project's algal available phosphorus export (PPE)

Project Name:

Project Phosphorus Budget - Worksheet 1 PPB Ibs Pryear
Total Pre-Treatment Phosphorus Export - Worksheet 2 Pre-PPE ——
Total Post-Treatment Phosphorus Export - Worksheet 2 Post-PPE lbs Pryear
Total Phosphorus Mitigation Credit - Worksheet 3 TMC ——
Project Phosphorus Export (Post-PPE - TMC) PPE ——
Is the Project Phosphorus Export = the Project Phosphorus Budget? (PPE=FPPB)

If YES, PPE is less than or equal fo PPE and the project meets its

phosphorus budget .

If NO, PPE is greater than PPE, more reduction in phosphorus export is

required or the payment of & compensation fee may be an option

The amount of phosphorus that needs further treatment or compensation lb= Phyear
Has Project Phosphorus Export been sufficiently reduced? Is
(Pre-PPE - Post-PPE)/Pre-FPPE greater than 0.607

If YES, in some watersheds the compensation fee is an available option.

If NO, more treatment must be provided. PPE must be further reduced.

The post-treatment phosphorus export must be less than 40% of the pre- %

treatment export (Fost-PPE < 0.4%Fre-FPPE)

If the project is located in a watershed that is eligible for a compensation fee (or is a

residential subdivision with buffers), a compensation fee may be appropriate as

follows:

If Project Export has been reduced by greater than 60% and less than
75%, §25,000 per pound minus $833 per 1% Percent Export

If Project Export has been reduced by greater than 75%, 812,500 per
pound minus 3500 per 1% Project Export



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

Worksheet 4:

From the Phosphorous Compensation

Fee Procedure document.

The compensation fee rate is determined based on the table below.

Compensation Fee Per Pound of Phosphorus Export

Sweden, Waterford)

Lakes Eligible for Stormwater Compensation Fee Program

Stormwater Administration Agency — Lakes Environmental Association

Percentage of Project’s
Phosphorous Export

Additional Phosphorous Compensation
Fee (dollars per pound)*

60% $25,000
75% $12.500
100% $0

* fees are prorated.

LAKE NAME MIDAS # TOWN

BEAR POND 3420 WATERFORD
BEAVER POND 5582 BRIDGTON
BRANDY POND 9685 NAPLES
CRYSTAL LAKE 3452 HARRISON
FOSTER (INGALLS) POND 3188 BRIDGTON
GEANGER POND 3126 DENMARK
HANCOCK POND 3132 DENMARK
HIGHLAND LAKE 3454 BRIDGTON
HOLT POND 3370 BRIDGTON
ISLAND POND 3448 HARRISON
KEOKA LAKE 316 WATERFORD
KEYES POND 232 SWEDEN
LONG LAKE 5780 BRIDGTON
MCWAIN POND 3418 WATERFORD
MOOSE POND NORTH BASIN 3134-1 SWEDEN
MOOSE POND MIDDLE BASIN 3134-2 BRIDGTON
MOOSE POND SOUTH BASIN 3134-3 DENMARK
MUD POND 3422 WATERFORD
OTTER POND 3458 BRIDGTON
PAPOOSE POND 3414 WATERFORD
PEABODY POND 3374 BRIDGTON
SAND POND 3130 DENMARK
STEARNS POND 234 SWEDEN
TERICKEY POND 3382 NAPLES
WOODS POND 3456 BRIDGTON

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

* MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION
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https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/Worksheet%204%20july%202015.xlsx

RECEIPT FOR STORMWATER PHOSPHORUS COMPENSATION FEES

Performed pursuant to the Maine Stormwater Management Law 38 M.R.S.A. §420-D.11 and the Maine DEP Stormwater Compensation Fund Program

PART I. TO BE COMPLETED BY DEP PERMIT MANAGER (DPM) for DEP permit application #:

Lake name: Title of Development/Project: Town:

Applicant name: . Mailing address:

A Receipt for compensation — |imeme——

Mailing address:

f The SCF fee amount due for this development is § and is payable to Stormwater Administrator (SA) who has
e e S SCF jurisdiction for this lake watershed and 1s located at (address) . phone #
DPM signature: Date: /[ [/ Date this form forwarded from DPM to Applicant: _/ [/

A Th'S |S reqU|red fOI‘ f|na| PART II. TOBE COMPLETED BY APPLICANT

This receipt certifies that (name of Applicant’s agent) received this form from DEPon /[ for the development/project named in

a p p roval PART I above and as authorized agent for (name of Applicant) agrees to pay on behalf of Applicant the amount of

) via check # (attached), to the Stormwater Administrator named in PART [ above for unmitigated stormwater phosphorus export

A N Ot my re S p O n S I b I I Ity as a anticipated from the development named in PART I above. Applicant agrees that any refund of this fee is limited to Applicant submitting a written dated
. . request to SA within 2 months of SA having initially received the fee. Fees in SA’s possession for longer than 2 months are nonrefundable.

D E P reVI eW e n g I n e QrD E P Signature of Applicant’s authorized agent: Date: [/ [/ Date this form forwarded from Applicant to SA: /[ [
PART IIl. TOBE COMPLETED BY STORMWATER ADMINISTRATOR (SA)

I I Ce n S I n g Staff h an d I eS th I S This receipt certifies that I, . representative for (name of SA agency) received a stormwater

phosphorus compensation fee payment in the amount of § from (Applicant name) on [/ [/ as

compensation for unmitigated stormwater phosphorus export anticipated from the development named in PART [ above. These funds shall be used for

phosphorus mitigation in the watershed of (lake name) according to the term of SA’s SCF Agreement with the DEP.

Signature of SA rep: Date: [/ [/ Date copies of this completed form sent from SA to DPM and Applicant [ [/

(Note: the original of this receipt to be retained by the SA and available for DEP review upon request)

BANGOR PORTLAND SLE

106 HOGAN ROAD 312 CANCO ROAD k AL DRIVE, SKYWAY PARK
BANGOR, MAINE 04401 PORTLAND, MAINE 04103 JUE ISLE, MAINE 04760

(20 2414570 FAX: (207) 941-4584 (207 B22-63000 FAX: (207) 822-6303% (20) To-0477 FAX: (207) Ta0-3143

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

WORKSHEET 4 - PROJECT PHOSPHORUS EXPORT SUMMARY

WO r k S h e et 4 - Summarizing the project's algal available phosphorus export (PPE)
u

] ] Project Name: Great Northern Docks - Naples, ME
Goal: summarize calculations & demonstrate
Project Phosphorus Budget - Worksheet 1 PPB 0.18 Ibs Plyear

CO m p | I an Ce Wlth Stan d ard - Total Pre-Treatment Phosphorus Export - Worksheet 2 | Pre-PPE 262 |ibs Pivear

— Total Post-Treatment Phosphorus Export - Worksheet 2 |Post-PPE| pag  |ibs pr
A BUdget - O' 1780&)8 P / year Total Phosphorus Mitigation Credit - Worksheet 3 T™C =

0.00 |lbs Piyear
A Project would create 2.6176sP / year
Is the Project Phosphorus Export = the Project Phosphorus Budget? (FPEzPPB)

Project Phosphorus Export {Post-PPE - TMC) PPE 0.99 |ibs Piyear
A P roposed trea‘tm e nt m easu reS red u Ce If YES, PPE isless than or equal to PFPB and the project meets its
phosphorus budget . NO

exp O rt to O . 9 944 Wbs P / ye ar If NO, PPE is greater than PPB, more reduction in phosphorus export is

required or the payment of a compensation fee may be an option

A P rOJ e Ct IS Ove rb u d g et by —~ O ] % P / ye ar The amount of phosphorus that needs further treatment or compensation 0.82  Ibs Plyear

A Lake |S ellglble for Compensatlon Has Project Phosphorus Export been sufficiently reduced?

Is (Pre-PPE - Post-PPE)/Pre-PPE greater than 0.607

A EX p 0 rt h aS b e e n S u ff' C | e n t | y re d u C e d If YES, in some watersheds the compensation fee is an available option. YES

If NO, more treatment must be provided. PPE must be further reduced.

(262C 099 — 163 | 163/262 — 622%) The post-treatment phosphorus export must be less than 40% of the pre-

62.01 %

treatment export (Post-PPE < 0.4"Fre-PFPE)
A Sheet autecalculates fee

If the project is located in a watershed that is eligible for a compensation fee (or is a
residential subdivision with buffers), a compensation fee may be appropriate as
follows:

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

If Project Export has been reduced by greater than 60% and less than 75%,

£25,000 per pound minus $833 per 1% Percent Export $19,045

If Project Export has been reduced by greater than 75%, 512 500 per pound
minus $500 per 1% Project Export
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https://www.maine.gov/dep/land/stormwater/stormwaterbmps/vol2/Worksheet%204%20july%202015.xlsx

General Standard Exception:

D. Phosphorus standard. The phosphorus standard applies as described below in addition to the
basic standards described in Section 4(B) of this Chapter.

with 20,000 square feet or more of impervious area, or 5 acres or more of developed area
in the direct watershed of a lake most-at risk must meet the phosphorous standard. The
general standards may be used if the lake is not severely blooming and if the project
results in less than 3 acres of impervious area and less than 5 acres of developed area.
Severe blooming lakes are a subset of lakes most-at-risk as listed in 06-096 CMR 502; or

(b) When the project is located in any other lake watershed. A development with one acre or
more of impervious area or 5 acres or more of developed area in any other lake watershed
may use the general standards if the project results in less than 3 acres of impervious area

and less than 5 acres of developed area.
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General Standards

General standards must be met when:

A Direct watershed of a lakenost-at-risk or urban impaired stream: 20,000
square feet or more of impervious area, or 5 acres or more of developec
area.

A Any other norlake watershed: One acre or more of impervious area, or *
acres or more of developed area
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General Standards

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

Note: Linear Projectstreat minimum 75% impervious and 50% developed area

Some other standards/exemptions may apply:

A Treating a greater depth of runoff

A Diverting or treating upgradient runoff

A Mitigation ¢ eliminating an existing pollution source
A Redevelopment project

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



R
General Standards

A Treatment measures (BMPs) are required to meet the 95/80 standard.
I Required treatment area may be reduced slightly if larger BMPS are applied

A Required standard BMPs are designed to provide:
I 60% removal of phosphorumetals and hydrocarbons
I Channel protection storage
I Cooling
A Alternatives to the standard BMPs are allowed if they provide equivalent pollutant
removal, channel protection and cooling

*ﬂ ¢ MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION www.maine.gov/dep



R
General Standards

A General Standard BMPs include:
I Forested and meadow buffers
I Wetponds
I Vegetated soil filters
I Infiltration systems

A Approved alternatives include:
I Gravel wetlands
I Tree box filters
I Stormtreat
I Subsurface filters w/ pretreatment row
i Other (approved) proprietary systems

A Specifications for BMPs can be found in the
Stormwater BMP Manual

https://www.maine.gov/dep/land/stormwater/stormwaterbmps/index.html
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Vegetated Buffers

A Slow stormwater naturally
A Capture nutrients/pollutants
A Maintain existing hydrology
A Allow for infiltration

A Cobenefits (wildlife habitat,
control heat island effecgtc).

|

\NE

GHECTrLOW[: " =

Figure 5.3 — Buffer Downhill of a Road

CROSS-SECTION
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Vegetated Buffers Examples
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Vegetated Buffers

A Sheet flow is required for
proper treatment. S Lé,;,s,;;e;;e,'cc,-n ;
i Alevel spreader is often used 7

/Slope /
| /_ e

Level spreader

””

E
—l|l|_|I|| mi_!ll
==

Turnout from ditch and Level Spreader - oblique view
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s Vegetated
Buffers |

s BUILDING BUFFER

S S S S S SSS

AR AT )R A . =

| — —_—— '7_’” = _DN_E%ION BERM

Important: e e

Often deed

_ \— GROUND CONTOURS

>
o>
>
| > q\— DITCH 8 DESLOFES
o

= 7 R restricted or N
e e - seter Bl S DIVERSION BERM
| CROSS-SECTION p I aced I n a | . :l ¥

»
2 [« sTONE BERM
-'“

conservation

ok - R
iy easement. sTONE BERM

OR BERM TO BE
Figure 5.2 — Buffer with a Stone Berm REVEGETATED CROSS-SECTION A-A'

Level Spreader

Figure 5.4 — Ditch Turnout Buffer

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



Bioretention & Vegetated Filters
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Bioretention & Vegetated Filters

Includes:

A Bioretention cells

A Grasseeunderdrainedsoil filters
A Rain gardens

A Bioswales

A Meadow basins

*Sometimes Infiltration Basins**
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Bioretention
MeChanNICS i

or Parking Area Plantings Optional Stone Weir
(Grass, Vegetated, or Stone-Lined Swale)

(Overflow Spillway)
A Physical filtering e

A Nutrient uptake
(plants & soll Optional
microorganisms) " :

A Chemical breakdown N

A Slows water by R
allowing ponding

A Additional time to
pass through media

Overflow

Optional
Underdrain
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Bioretention & Vegetated Filters

A Can include infiltration

A Can be lined and have an
underdrain to prevent infiltration

A High removal rates s i Y A
A Highly scalable ’ BEC . . s

\__ S % e , . Length .
. A\ s oadl - : | o Ay
C b n efItS e " Filtration rate _ o R S 7 AN
\ Bt " :/':i . ‘f ' ‘, N ..,‘ | 4 i A f
~ h 3 N ) \
O e Exceedence level ' (B gV AN A 1
. N ) — A A st I b
g0 R A >

Base level (ponding area)

~
~ ==

l

Filter layer depth

Base level (filter are
Depth above base vel (filter area)
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Infiltration Considerations

A Contamination / Brownfields

A Drainage area use " ¥ - —
-~ . f///—/-////—/fl/////_élllllx=///i” é f""% dt A g _47// e
I Pretreatment whenever possible Gy = //zu;”_gg,,sw
. ndm'l;:nmrz -_ & . =—— Infiltration
A SHWT seasonal high water table FEERE N, 1 Ussswstsasons
| Separation distance often required |

A Determined by test pits

A Native soil makeup
I Karst (limestone)
I Hydrologic soil group (HSG)
A Test pits

Figure 1 - Groundwater mounding resulting from infiltration of stormwater
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Bioretention & Vegetated Filters

Underdeain Cleanout
Landscape Plantings

Mulch

Bloretention Soll

- | ;
R
~ _— Choker Stone
(a‘trnll¥>\' ¥ = +— Stone Base
e =~ Undardrain

Mrevmamioe
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Subsurface Gravel Wetlands

June 2009
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Subsurface Gravel Wetlands

easier to design and construct B

A Nutrient uptake in vegetation
A Settling of suspended particles
A Denitrification in subsurface gravel bed &8

A Good for retrofits
I Low hydraulic head requirements
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Subsurface Gravel Wetlands

12" Pipe inlet from * 6” Perforated
riser pipe

sedimentation forebay

CP, Overflow

\ ¥ 12" Q, Bypass .

6" Outlet pipe
8" Wetland soil with eleveated
invert

Native soils

Not drawn to scale,
vertical exaggeration

24" of 3/4"

Crushed stone 6" Subdrain

P -
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Pervious Pavement
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