one Copc

implementing solutions for clean water

Scenario Planning

BREAKOUT SESSION | JUNE 24, 2016

Jay Detjens, Cape Cod Commission

Tom Cambareri, Cape Cod Commission

Heather McElroy, Cape Cod Commission

Scott Horsley, Consultant to Cape Cod Commission
Dave Mason, Town of Sandwich




one Copc

implementing solutions for clean wat

Scenario Planning

Jay Detjens, Cape Cod Commission




OWATERSHED

Maorth
Sciuate
s j
e, || S
Z | Hatth
= ; Pembrike e "
- I Brockton Marshifi eid
LTE s ey
3 Provincetown
Ti
Trirre
Merton h N : : | |
MULTI-VARIANT PLANNER
Welltleat
Tanrtan
: The WECnd Commission dwéupai the wmw_!m man for
e -
oy s
: Brewsier
Safierset |
.I Dennis
Fafl
Fier fl 5
l- T Enhin Harwizh
Yarmouth, ()
verten
ath

CAPE COD

West
Tishary

b 3 Sini




- e Dennis z
OWATERSHED % | MepNavigation _  Land vse
: I i i I or T y
_ | Identify | S = 2 Quivett Creek | * Residential Single Family
Craw a Pelygon Sesuit Harbor |
i | ; | Commercial
h ‘ (ﬁdldf Remaove San @ Industrial
Selaction a1
| ® Other Developable
Selection by | Watershed - | # Other Non-Developable
z = | Residential
Watershed |[[zll watersheds] . B lo CondofApartments |
Allen Harbor = * Residential Multi Family
Barnstable Harbor = 1 |
' Bass River } o _ * acant Developable Land |
Boat Meadow River ] i & Wacant Nen-Developable
ooy : {r} e Aual { Land
Chase Garde eek
e FEMTE It
{J- P el
| Yarmouth . A ; by
Summa Fort / i ; L g s
b ok Curmn maguid i - s - : 3 o 3

| Summarize by | Land Use Category v ,
I ) for

® Existing + Puture Scenario

Show/Hide Legend

' 2
I
-
- i -. =%
f g r r
: £ p
f wh :C_ ) I ¥
= @ West
| & = & Harwichil,
=3 =
=
£ =

wnt“Rd
Parkers River

Total Number of 12,053
Properties Selected

Existing Sewered
Existing GWDP

L @

Cape Cod Commission

3225 Main Street {Route 64)
Barnstable, Massachusetts 02630
(508) 362-3828




i Ao g N Bennis = bie Summary Legend
Ny ~— . ot o W | 2 \
WWATERSHED 5 | MopNavigaion - \| |2 | -7
Tdentify \ b ;
_ | Identify Denm}?t Sasui o i / 75100
: z o — |+ Draw a Polygon \ 5 e 5L |
Summarize by | Nitrogen Load ¥ i “\ 1,,,,}} 100 - 150
- | . Add/Remove q\x L e e 150 - 300
Existing Future ®! Scenario - Selection — 1
L e 200- 250
. I Over 250 kgfyear
?ﬁﬁ 5 i 1 F
: . 4 et P f S TR
Nitrogen Load: kg/year LD : "‘\3__ :
= 1 o

e
—— g
e

Yarmouth

: Port f f
Cummaguid ! i
! e
) 3
o .-‘r - li’g
i 3
| 2 A
: JoT B Y
Total Numberof 12,053
Properties Selected | i T
Existing Sewered 0 r P
Existing GWDP 3 rF
il &
Total Scenario Cost  § & "
Cost/lb of Nitrogen & &
Removed i
e T
.__; B
Show | &nnual Cost ¥ & Ry
£ ;
Annual Costs & i i . ,.-H'/%enr‘nﬁ?ﬂ
15000000 £ e ™ . b
SryawrHhe Lapand b g o
- ik . -,_ e 'Lg
innis l%g B | e
b \ o~
= § fg;gm-j\f West 1
SN 1 I |l { 3 Yarfouth 1
5 i 4
3¢ | \
= B 1
'-».-! il 1
ot .4 l
LY !
S S e e i
See Detailed Comparizon Nk % |
Total Cost $17,374,000 _ \ L E
L 1 L
0&M Cost E O e e,
= " i
Capital Cost ’ b o ;—a 2
- of - o A
U N, S




OWATERSHED

The Cape Cod Commission developed the WatershedivP
application for professionals. municipal officials and community
members in order fo assist in creating the most cost-efiective
and eflicient solutions to Cape Cod's wastewater problem.

The application is an informational resource intended to provide
regional estimates for planning purposes. WatershedMVP is an
initiative of the Cape Cod Commission’s Strategic Information
Office (S10). To learn more about the WatershedMVP
application and the Cape Cod Commission and its S0, please

contact us.

You can select a watershed from the list below, or click on the
map to get started.
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Book End Scenarios

Popponesset Bay
Waquoit Bay

Effluent Disposal Inside Watershed
&
Effluent Disposal Outside Watershed
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Mashpee Scenarios

208 Plan Appendix 8C Allocation of
Responsibility for

Popponesset Bay (79% EXxisting Load)
Waquoit Bay (43% Existing Load)
Three Bays (de minimus)

Green Pond (de minimus)

Bournes Pond (de minimus)




208 Plan Appendix 8C Allocation of Responsibility

POPPONESSET BAY
susemeaymenT: LOWER MASHPEE RIVER

Unattenuated Load (kg )
19.624

Attenuated Load (kg.)

10,869

susemeaymenT: OCKWAY BAY

Unattenwated Load (kg )
1,240

Attenuated Load (kg.)
1,240

susemeaymenT: POPPONESSET BAY

Unattenuated Load (kg. ) Attenuated Load (kg )
&30 630

wewre CapeCodCommissionong

Threshold {kg.) Reduction Target (kg.) Percent Confribuiion
b, 052 5777 91%

Thresheld (kg.) Reduction Target (kg.) Percent Coniribution
77 053 10097

Threshold {kg.) Reduction Target (kg.) Percent Contribution
B64 M A 6597

Appendiz BC: Subembayment Walersheds

Kilogram Responsibility
5,243

Additional Contributing Towns
Sandwich (3%%)

Kilogram Responsibility Additsomal Contributing Towns
963 ML A

Kilogram Responsibility Additional Contributing Towns
M. Barnstable (359%)

Cape Cod Area Wide Water Quality Management Flan Update

MASHPEE: Subembayment Watersheds

susemeayment: POPPOMESSET CREEK

Unattenuated Load (kg.)

1,892 1,892
susemeaymenT: SHOESTRING BAY

Unattenuated Load (kg.)
22,931

Attenuated Load (kg_)

Attenuated Load (kg.)
12 547

Threshold (kg.) Reduction Tanget (kg.) Parcent Confribution Kilogram Responsibility Additional Contributing Towns
LT 1,545 10097 1,545 MR
Threshold (kg.) Reduchon Target [kg. ) Percent Confribution Kilogram Responsii ity Addibional Contributing Towns
7,194 5753 5927 3,386 Barnstable (3297}, Sandwich (39%)
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Phasing (Tiers)

TMDL Compliance

Phase 1

Fhase 2

{portion)

Recommended Plan
Option 1A Modified >

Figure 9-3 Implementation Plan Phasing to Achieve TMDLs
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Example Watershe

i

ANA A0

o E [ E e} 1 Jd K aF ACaE AFAC AR AEAT ALl
1 Poppu
2 * Method Kglfr'r
Development of Wi Load Wastewater—Phase | Wastew ater—-Phase Wastew ater— Wastewater— Wastewater—
1 2 Phase 3 Phase 4 Phase 5
3 | Septic W' Load 24 117
[ Excess Mitragen 13892
S | Goal Met Reduction 10.224
5 | Scenario M after EA 18, 281 Flow Treated
7 |Remaing Excess &.056 Sub—wWarershed Throug Existing W Collected Wi Collected Collected Wi Collected
2 | > Hemaining S5 h Unattenuated i Return Load For Collected Wi W% Load for Load for Wi Load for
3 Kqg Method Coeff. Septic Load Load Load Export Load For Export Export Export Export
10 | Septic W' Load 24 117
11 |Excess Mitrogen 16. 715 [Oisposal Sites kg-Tiur kg-Tiur kg-Piur kg-Ttur kg-Ptur kg—Miur kg—Miur kg—Miur
12 Goal Met Beduction T.402 Highlight=d) # oo LT
13 Scenario M afrer EA 18_281 Unamnenuated Unattenuated Unattenuated Unamenuated Unattenuated
14 | RBemaing Excess 10_87F9 I 2 61500 | | 3.953 00 I I 000 | | [THTT] | | [THTT] |
13 | Remasining 6532
1 Mashpee River =z Lower Mashpee River atten 1000 2.0665 oo 254 E12 1] u] u]
17 MEF Septic Target 100z2 LTI0 Unfdtten 2066 " 7 0G5 0.0 =254 E12
15 | Septic Wi Load 3.672 Lower Mashpes River Ortan 1.000 1606 oo ] ] = 1} ] ]
13 |Excess Septic 3.672 GT10 Un&tten i 1,606 1,606 0.0 562
20 | Goal Met Reduction 1]
21  Scenario Wi after EA 1.944
22 Bemaing Ercess 1, 9
23 Ka
Zd  MEF Septic Target 1]
25 | Septic W' Load 3. 672
26 |Encess Septic 3.672
27 | Goal Mer Reduction 1]
28  Scenario W' after EA 1. 944
23 Femaing Encess 1.944
30 Quaker Bun > Snake Pond LTIO Atten 0.004 a oo a 1] o u] u]
31  MEP Septic Target o=z Urd&tren ) 102 I, (= 0.0
32 | Septic W' Load 2.362 Snake Fond GTI0 Atten 0004 a oo a u} o a a
533 Encess Septic 1] Unftten i o i u} 0.0
34 Goal Mer Reduction 2.362 Pimlico Pond LTI0 atten .03 -] oo u] o A u] u]
35  Scenario W' after EA 2.306 Unfdtten ) 445 T 445 0.0
36 | Pemaing Erxcess 56 Pimlico Pond GT10 Btbern 0.013 13 .o a ] a] u] u}
37T Kqg Unftten i 1,005 " 1.005 0.0
35 | MEP Septic Targst 1. 712 Feters Pond LTIO Arten .03 T oo o u} [} o o
33  Septic W' Load 2.362 Unfdtten ) 535 F 535 0.0
40  Encess Sepric 651 Peters Pond GTI0 arten 0.013 20 oo u} ] ] u} u}
41 Soal Met Reduction 1712 Undtten ) 1.553 T 1583 0.0
42 | Scenario W after ES 2. 306 Mashpee-wakeby Pond Otten 00zs TG oo ] ] 1} ] ]
43 Bemaing Ercess 595 LT10 Un&tten . 3,047 T 5047 0.0
dd Mashpes-wakeby Pond arten 0.025 26 oo u} ] ] u} u}
45 STIOE Undtten i 10359 1039 0.0
45 MMashpee-wakeby Fond Atten 00zs 43 oo u} ] ] u} u}
47 ST W Urdtten i} 1722 . .0
45 Otten 1.456 oo 56 1] o u] u]
43 Hiuaker Fun Undren 070 1,486 r 1486 0.0 56
=1u] Qluaker Fun wWells Aitten 1000 535 oo u] ] a] u] u]
=1 Ln&tten ) [=1=1 " B85 0.0 0]
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Phase 1& 2 Sewering Only plus Agquaculture
Effluent Disposal Inside Watersheds

Remaining
Reduction
Targets after

208 Plan Aquaculture Mashpee
Reduction Septic Load Load CwWMP
Targets Reduction Reduction Interventions > Change
[kgturl
Popponesset Baw

Mashpee River 5.2435 2. 783 Z2.500 -40 073
Ockway Bay b= =] Qo a7T0 33 302
Popponesset Bay u} E1 u} =1 0%
Popponesset Creek 1.545 [u] 1.4E50 =1 =L o
Shoestring Baw 3.386 1.404 2.000 -15 107122

Popponesset Sustem Totals 137 q 248 6 830 59 ( 99z< )
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Watershed Name: POPPONESSETBAY-MASHPEE

Existing flow in MGD
Existing attenuated nitrogen load in
Buildout flow in MGD
Buildout attenuated nitrogen load in

wastewater from wMVP3.0 database [Mashpee only)

attenuated from Appendix 8C [(Mashpee only)

wastewater from wMVP3.0 database (Mashpee only)

existing load plus future septic additions (using wMVP 2.0: no future fertilizer/stormwater additions)

Mitrogen Total 20 year
Mitrogen Mumber of Flow kg/fyear Present Mitrogen Total 20 year
%6 kg/year properties Collected in remowval Cost per Worth (5 Amount of kgfyear Cost per COSt
Scenario Mame Mame of Technology Reduction removal sewered MGD [attenuated) kilogram million )east tech applied Unit metric remowval kilogram (Smillion)

Phases | & Il sewering, aguaculture only

Centralized Sewer (with disposal
Traditional Technology 1: inside the watershed) 134 gpd/property
Traditional Technology etc:

Prorata buildout cost, Mashpee only; cost from COWMP, prorated us
Treatment capital cost and Q&M Present Waorth (5% discount) calol
MWF Phases | & 1l polygons & < 5%

Centralized Sewer (with disposal
Traditional Technology 1: autside the watershed)
Traditional Technology etc:

Credit: Fertilizer

Credit: Stormwater
Mon-Traditional Technology 12 Fertigation - Golf Course
MNon-Traditional Technology 2: PRB

Mon-Traditional Technology 32 Urine Diverting Toilets
MNon-Traditional Technology 4 Aquaculture
Mon-Traditional Technology 5:

MNon-Traditional Technology 62

Mon-Traditional Technology 7:

Mon-Traditional Technology 8:

Phasel_wiquaculture_PoppyTracker.x

Mashpee CWMP Capital cost and O&M Aquaculture Present Waorth
439 97.3 lstYear Aquaculture Cost Only
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TECHNOLOGIES MATRIX ==

———— Heather McElroy

Natural Resources Spec1aI1st Cape Cod Commission



| SiteScale | Neighborhood | Watershed | Cape-Wide

Standard Title 5 Systems @ @ Conventional Treatment @ Fertilizer Management
. : - Compact and Open Space
I/A Title 5 Systems @ Satellite Treatment s Advanced Treatment e S m—
I/A Enhanced Systems @ Nutrient Reducing Development

Toilets: Composting, Incinerating - -
Packaging, Urine Diverting f_‘._hlta.rlﬁfe_r Of Deve!opment R'ths

" - cted Wetlands

Permeable Reac

OO0

OOE

Restoration

Treatment in water body

Reduction

Treatment before disposal to ground

Inlet / Culvert Widening

% Constructed Wetlands: Floating
"1!-!'“ Pond and Estuary Circulators

&N Surface Water Remediation Wetlands

-wr
@ Pond and Estuary Dredging

C Policy



TECHNOLOGIES MATRIX EXPLORE

Consirecied Wetlands - Consirucited Wellands - Consirucied Wellands -
Suriace Fiow Subsurface Flow - Groundwaler Treatment

Sormwaler BMP Phylobufiers

Sormwaier BMP - Gravel Swormwaler: Bioretention [ Soil Shormwaler: Construcied
Welland Wedia Firters Wellands

Phyioremediation Permeable Feactive Barrers Perme able Aeactive Barriers
a!nss] - Tremeh alnm}— njection Well
efod{Aquifer Thickness - 30 emod{Aquiier Thickness - 30
feat) eet]

Permeable Fearfive Barriers Permeable Feactive Barrers
E"FIES}— Injection Well E'Flﬂa]— Injection We

eihad{Aquiter Thickness - 45 emod{Aquifer Thzkness - 80
feet) feet)

Fertigation Wells - Cranbemy
Bogs



http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php
http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php

Const. Wetland
Agquaculture
Turf Fert. Well

I/A System

TECHNOLOGIES MATRIX EXPLORE

Fertigation Wells - Turf

O

Innovative and Resource-Management Technologies
Description
Scale: Neighborhood. Watershed

Nih'ogeﬁ Removcj‘ Fertigation consists of capturing nitrogen enriched groundwater using irrigation wells and using it to irrigate
plants that use the nitrogen. Fertigation wells can capture nutrient enriched groundwater, typically from a
lischarge. and recycle it back to irrigated and fertilized turf grass areas. These irrigated areas include
golf courses, athletic fields and lawns. Fertigation can significantly reduce nutrient loads to down-gradient

surface waters while reducing fertilizer costs to the irrigated areas.

Advantages/Disadvantages

Phosphorus Removal

Monitoring

Other Characteristics



http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php
http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php

Const. Wetland
Agquaculture
Turf Fert. Well

I/A System

TECHNOLOGIES MATRIX

Fertigation Wells - Turf

Innovative and Resource-Management Technologies

A

Scale: Neighborhood. Watershed

Nitrogen Removal

Phosphorus Removal

Description
Advantages/Disadvantages

Advantages

Relatively low capital and operating cost.
Very little to no above ground structures.
High removal efficiency.

Promotes Green Space / Conservation /

Recreation.

» Improves Energy Savings / Nutrient Recovery /

Recycling.

Monitoring

Other Characteristics

EXPLORE

Disadvantages

« Seasonal technology potentially requiring several

capture wells to capture entire nutrient plume.

« Most effective in areas where groundwater contains

a ""plume"" of high concentration of nutrients (i.e.
down gradient of a WWTF discharge, etc.).
« Need an area to irrigate for nutrient uptake.

« May require monitoring



http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php
http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php

TECHNOLOGIES MATRIX EXPLORE

Const. Wetland Fertigation Wells - Turf

W

Agquaculture

Turf Fert. Well

I/A System

i rativ A\ i | t I s P}
Innovative and Resource-Management Technologies Description

Scale: Neighborhood. Watershed
E: g I v Advantages/Disadvantages

Nitrogen Removal
Monitoring

Est. Monitoring Eval Cost: $10,000 to $15,000

Est. Monitoring OM Cost: 52,500 to $5,000

Est. Monitoring Years: 2o 4

Phosphorus Removal
Other Characteristics


http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php
http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php

Const. Wetland
Agquaculture
Turf Fert. Well

I/A System

TECHNOLOGIES MATRIX EXPLORE

Fertigation Wells - Turf

Innovative and Resource-Management Technologies

A

Scale: Neighborhood. Watershed

Nitrogen Removal

Phosphorus Removal

=N

Description
Advantages/Disadvantages

Monitoring

Other Characteristics

Siting Re quirements:

Fertigation wells should be located down gradient of nutrient source areas such as wastewater treatment plant

disposal fields and compact development.

They can also be positioned down gradient of high-density subdivisions where they might capture nutrients

derived from both septic systems and residential lawns.
The specific locations, depths and diameters can be optimized using standard hydrogeologic principles.
Useful Life (Years): 20

Time for Resulis (Years): 1 to 10



http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php
http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php

TECHNOLOGIES MATRIX EXPLORE

Const. Wetland Floating Constructed Wetlands

Agquaculture
Turf Fert. Well

I/A System

System Alterations

Scale: Neighborhood. Watershed Description

Nitrogen Removal

FCWSs are manmade floating islands that act as floating wetlands that treat waters within ponds and estuaries.
The islands are made of recy materials that float on ponds or estuaries, exposing the plant's roots to the
pond and estuarine waters. The root zones provide habitat for fish and microorganisms while reducing nitrogen
and phosphorus levels. The floating islands can also be designed to allow shelifish and seaweed to grow which
can be harvested, offsetting some of the systems costs. Some systems circulate surface water through the
island, exposing the water to the root zones of the plants. The islands can be installed with shellfish beds andfor
salt marsh grasses potentially assisting with their establishment. The islands are generally stationary and can

be installed with walkways to access and maintain the plants growing on the islands. The islands require litthe

Phosphorus Removal

O&M and do not need to be removed during the winter months, even if freezing water is a concern.

Advantages/Disadvantages
Monitoring

Other Characteristics



http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php
http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php

TECHNOLOGIES MATRIX EXPLORE

Innovative/Alternative (I/A) Enhanced Systems

Const. Wetland
Agquaculture
Turf Fert. Well

I/A System

On-Site Treatment Systems

Scale: Site

Nitrogen Remova

Phosphorus Removal

Description

Enhanced I/A systems for TMDL compliance. Enhanced /A (RSF Equivalent) to achieve 50% would definitely
require chemical systems to reliably meet such limits that would target near 10 mg/L for TN to consistently meet
design of 13 mg/L. Nitrogen levels are typically treated to 10 to 13 mg/lL.

Advantages/Disadvantages

Monitoring

Other Characteristics



http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php
http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php

TECHNOLOGIES MATRIX EXPLORE

Consirecied Wetlands - Consirucited Wellands - Consirucied Wellands -
Suriace Fiow Subsurface Flow - Groundwaler Treatment

Sormwaler BMP Phylobufiers

Sormwaier BMP - Gravel Swormwaler: Bioretention [ Soil Shormwaler: Construcied
Welland Wedia Firters Wellands

Phyioremediation Permeable Feactive Barrers Perme able Aeactive Barriers
a!nss] - Tremeh alnm}— njection Well
efod{Aquifer Thickness - 30 emod{Aquiier Thickness - 30
feat) eet]

Permeable Fearfive Barriers Permeable Feactive Barrers
E"FIES}— Injection Well E'Flﬂa]— Injection We

eihad{Aquiter Thickness - 45 emod{Aquifer Thzkness - 80
feet) feet)

Fertigation Wells - Cranbemy
Bogs



http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php
http://gis-lamp-01.cccom.barnstablecounty.org/Matrix/explore.php
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Three Bays Non-Traditional Approaches




MNITROGEM REDUCTION CALCULATOR

(MEP Watershed) Hame of Estuary Three Bay
MEP Targets and Goals kglvear kgldauw kgidaw Hitrogen [kglwrl
Present Total Mirrogen Load 105.6 35.547
Controllable MNitrogen Load
‘wlastew ater 34,245 93.8
Fertilizer 2.868 T.3
Stormw ater 1.4354 3.9
Target MNitrogen Load 39.3 14,343
Mitrogen Remowval Required 545 19,896
Total Mumber of Propertie= 9.1535
Average F0-Yeay Amortized Joral 20-Year
A1 Fertilizer Management 25 TV 13173 #4353 #39 345,270
Bl Stormw ater Mitigation =5 353 18,521 F7.800 626 +2.795 967
Average F0-—Yeay Amonized Towal 20-Year
BHeduction by Hemaining to Meet  Life Cucle Cost Bnnu.a.l_Llf_e_ LCost
8] Permeable Beactive Barrier [PRE] 5.500 limear ==t 3.351 15,470 7. 2252 F5380 F2d . 200 000
Bl Constructed wWetlands (Mo Collection Sustem) d acres 1. 700 13,770 #1.371 110 $2.330,020
Cl Constructed wWetlands (With Collection Sustem) 0 acres u} 13,770 ¥0 0 £0
01 Phutoirrigation 0 acres o 13,770 F32.1397 F2 584 0
El Phutabuffers 0 acres ] 15,770 $£70.53d439 (5. 646 $0
F1Fertigatiorn — Turf 113 acres I26 15,444 $2.375 233 FAT1L.553
51 Fertigation - Cranberry Bogs=s 0 acres ] 15 444 2 604 #2039 0
Hl Surface \water Femediation wWetland 0 acres u} 15,444 $12.560 $1.005 $0
1 Oredgingllnlet Widening E5.000 suw. ward 4,012 3,432 $0 F0 F0
J1 Phutaremediation 0 acres ] 9,432 ¥4 2439 +341 0
kK 1 Aquaculture!Custer Beds 41 acres I 10 250 -&15 53T E: e F3.1395.450
L] Coastal Habitat Bestoration 17 acre=s 1.404 —2.222 F£2. 280 =153 F35.201.829
I Flosting Constructed wistlands 0 cufeest 1.312 -3.534 162 E13 212,515
Average Z0-Year Amortized Total 20-—Year
Heduction by Hemaining to Meet Ll.Le_Esu:.le_EnEL Bn.l:u..l.—a.LLlf_e_ Cosy
A] Ecotaoilets (LD & Compost] 88 homes 528 -4 062 $2,EIZEE 235 $1.54E6. 037
E1UD School aor Public: Facilicy 0 people ] = 062 2. 325 #2355 £0
Cl11& & Sustems 0 homes o -4 062 $8.523 F554 0
O] Enhanced | 8 & S_t_,lste-rns 0 homes 1] —d OEZ F13.452 1. 0382 *0
= Amortized Jotal 20-Year
Ouantity Technologw [Koglurl Target (Kglfurl Cucle Cost” [$#lkg  [5 interest]
Unattenuated Load Femainder™"" 0 homes (] -4 062 [} (] 0
© Amortized at 522 annual interest aver 20 years. |Costs Using Mon-Traditional Method $1.870 #150 344 729673 |

** At the time of the report, dredging andfor inlet widening was proposed for RMuddy Creek, Farkers
Fiiver and Three Bays. Cos=sts For these projects were preliminary and =hould be obtained from the

Towns.
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Mon-Traditional Solutions Scenario
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Cape-Wide Site Screening .
Criteria - GIS analysis

 Criteria developed for several technologies
 Criteria include siting characteristics

« Land use, soil requirements, natural resource
considerations, ownership

» Results of screening show areas within a watershed that
may be suitable for that technology
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Permeable Reactive Barriers
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Plant material

Planting media

Floating mat material
(Biofilm with microbes)

Floating Wetland
Anchor

Variable Water Depth

‘Benthic Sediments
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implementing solutions for clean wat

Scenario Planning

Dave Mason, Town of Sandwich
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implementing solutions for clean water

June 23-24 | Resort and Conference Center at Hyannis
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