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Shared Watersheds

Regional Issue
< Watersheds within a Town Boundary
4@ Watersheds that cross Town Boundaries




Pre-Colonial Coditions: Three Bays

P

Contour plot of modeled total
nitrogen concentrations
(mg/L) in Three Bays, for no
anthropogenic loading conditions.

(Source: MEP 2006)




Present Cnditions: Three Bays

Contour plot of average total
nitrogen concentrations from
results of the present conditions
loading scenario, for the Three
Bays system.

(Source: MEP 2006)




Build- Conditions: hee Bays

Contour plot of modeled total
nitrogen concentrations
(mg/L) in the Three Bays system,
for projected build-out loading
conditions.

(Source: MEP 2006)




DENSITY:

Cape Cod Wide Estimate

30% growth will increase
capital costs by 40%



Cape-Wide Controllable Nitrogen Loads
4% 1%

8%

m Septic
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Note: Data averaged from existing Massachusetts Estuaries Project Reports



Non-Traditional Approach

Identify Current N Removal Needs (rarets/Reduction Goals)
Present Load: Target: f— Reduction Required:
X kg/day "= Yko/day  wmm  Nkg/day
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Permeable Reactive Barriers
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Permeable Reactive Barriers

Injection Well
} (flexible depths)

Swan Pond
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TDR: The Concept

Owner of “sending” parcel sells
development rights in
exchange for permanent
conservation easement.

Preservation Area

Owner of “receiving”
parcel buys development
rights to build at densities
higher than allowed under
base zoning.
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Atmosphere

Phytoplankton
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SOURCE: Kellogg et al., Denitrification and nutrient assimilarion on a restored oyster reef















MITROGEM REDUCTION CALCULATOR

[(MEP Watershed) Name of Estuarys Boat Meadow
Pertentage of
Tkl Load for
Btamiaral
MEP Targets and Goals bplyear  bplday b /day . Miregen (kgiyr) Beguired
Pt Tobsl Mfrogen load 5.2 1,414
Conirgiigtie Minggen lgad a
W el 1914 52
Perliiner a L]
Slorrmealinr a 00
Tang=t Ntrog=n Losd 3.9 1,435
Mitrog=n Pemoval Reguinsd L3 475 25%:
Tatsl Mumber of Properfes 320

Average 20-  Amortized

Resdction by Year Like Armioal Life
Percernt of Total Techmokgy Rermmirineg to Meet  Cycle Ot Opole Cost™  Total 20- Year Cost
Lovww Barrier to Implementation Resrmowresd (Kafyr) Targpet (K yr) (% M) ($/kgM _ (Pbinkenest)
&) Perfizer Management 50 a 49 453 539 . 50
B) Slormwater MiSigation =] a 47 57300 $526 50

Average - Arorized

Reduction by Year Life  Armual Lfe
Technobgy  Remmiingto Meet  Cyde Omt  Cpole Cost*  Total 20-Year Cost
Wiabershed § Erbayment: Oprbiones Qusrtity (K fyr] Tangpet [Hgf yr) [5/kg M) 5/kg N [ FPoinberest)
1) Prarmmmsite Amactve Barvier (PRE) 0 s faat a 479 0 %0 0
5 Constructed Weltiands (Ho Coll=clion Sylem) 0= q 479 £200 $16 $0
) Con=tructied WaSands (1T Chlledion System) 0 azme a a7 0 %0 0
I Pinfcierigetion 0= q 479 $10525 5345 $0
£ Py infars 0 azme a a7 £10,430 7 0
F) Fartigation - Tur 0 az=s a 479 $2.485 $198 0
) Farfigaion - Cranberry Sogz 0 az=s a 479 $2.158 $173 0
H) Surface Wster Remeisfion WeSand 0 az=s a 479 $1712 $137 0
T) Drmdiging Tiet Widmning 0o jam a a7 £200 $16 0
1) Pintonemediaion 0 az=s a 479 $1,095 538 50
K fogusitre/Oyster B de 0 azme a a7 401 €39 0
[} Comsinl Hebkat fmsioration 0 az=s a 479 $120 $10 50
M Fosling Chnstrucid Welands 750 = feat 3m 179 %50 E $18,000
Average M- Anpriimed
Reduction by Year Life  Arnusl Lfe
rauw Remsiningto Mest  Cycle Gt Cyole Cost*  Total 20- Year Cost|
Abemative On-Sibe Options Qusntity Tangpet [Hagf yr) [5/kg N) 5/kg N [ Phoinbenest)
1) Eritoiets (LI & Compast) 15 homes 9€I £ 1,045 434 494,050
) UD Schiod o Putic Facilly 0 peogie a 2 $1045 84 0
O 18 A Syt 16 homes a1 | $40130 a3 372400
0 Erfacmd 184 Syar= 2 fomes 12 -4 $8390 3573 $100,530
Average 20~ Amrtized
Reduction by Year e Armusl Lfe
Techiobgy  Remmiingto Meet  Cyde Omt  Cpole Cost*  Total 20-Year Cost
Quenritity (Kg/fyr) Target [Hgfyr) (5g N (s/kg N (o inberest)
Linattriunt=d Lomd Remainger® = 0 Fomes a -4 a a 30
SE PRanes G Il s st Lsing Mo Tradtiona] Method 1110 53 $333.130

naturzl attenution & Rducec, this



Existing Permitting for Non-Traditional Technologies

[ EPA | AE | D | BOH | Concomm| MepA
Technology / Approach e T TN S 3 T R T
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ﬁ Shellfish Bed Restoration
0 Phytobuffer

ﬁ Salt Marsh Restoration ’

\ |
| |
‘ l

Additional permits may apply. Other agences Involved could Indlude:
o MassDOT Permit likely required
o MA Historical Commission
* MA Natural Heritage and Endangered Species Program Permit may be required,

e US Fish & Wildlife Service/MA Division of Marine Fisheries depending on location




How do you implement adaptive management?
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SELECTED SCENARIO:
Alternative Technologies
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NON-TRADITIONAL TECHNOLOGY MONITORING FRAMEWORK
FOR PILOT PROJECTS (PRELIMINARY)

Technology | Monitoring | Frequency
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Area of restoration/density of shellfish/landings Annually

N content of shellfish Annually - composite 20 animals
Denitrification in benthic (N,DO) Annually - three locations

WQ samples (N) Monthly during summer -three locations

O B O
@ Fertigat:on Wells Pumping volume/rate Monthly

WQ samples (N) Monthly during summer

@ Shellfish Aquaculture Annual landings from each grant Annually
N content in shelifish Annually - composite 20 animals

Perm. React. Barrier 2 upgradient/2 downgradient wells - WQ samples (N, DO) Quarterly

Well in media - WQ samples (N, DO, N gas) Quarterly

‘ Inlet Widening
@ Eco Toilet Systems

rm model

Numbers/locations/types of instaliations Running database

WQ samples (N/P) - grey water Quarterly - three locations per watershed
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