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latory Documents

Guides for the Design of + “Biological Wastewater Tre
ter Treatment Works” by by Grady, Daigger, & Lim
and Interstate \Water % “Wastewater Treatment

ntrol Commission Design: Manual of Pra
8)” by Water Enviro
Federation
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latory Documents (cont.)

s Design Manual: Land % “310 CMR 15.00: The Stat:
nt of Municipal Wastewater” Environmental Code Reg
States EPA (EPA 625/1- Septic Systems (Title 5)”
MassDEP

+ “Guidelines for the D
Construction, Op
Maintenance
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208 Planning Project

Board of Water and Sewer Commissioners Meeting
August 19, 2020
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Cod’s Background and Problem

Background Problem
tersheds +» Estuaries Nitrogen Sensitiv
yment Watersheds + Ponds Phosphorus Sensiti
«» Eutrophication
+« Economic Impacts (T

«» Cost of Nutrient R

The History of Wastewater Planning in Orleans, MA August 19, 2020
Board of Water and Sewer Commissioners Meeting




Area Boundaries
208 Water Quality Management Plan Update

@ Lower Cape
@ wid Cape

@ Outer Cape
“ " Upper Cape
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Reduction
Treatment before disposal lo ground

Remediation
Treatment in nmundwater

Agus re/Shellfish Farming
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ﬂ Coastal Habitat Restorabon
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Il vert Widening
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Constructed Weliands: Floating

@ Pand and Estuary Circulators

@ Surface Water Remediation Wetlands —
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Treatment in water bodv

P
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ology Matrix

ogy / Strategy ++ Reduction per Planning P
n + Construction, Project an
urce and Concentration Costs
ted / Reason for Use +» System Consideratio
itting Agencies + Average Life Cycl
+» Cost per Kg of
+ Advanta

o
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ology Matrix (cont.)

+ Treatment
Sewers » Conventional Activated
sure Sewers » Sequencing Batch Reac
nk Effluent Pumping » Integrated Fixed Film
Sludge
» Membrane Biore
» Rotating Bio
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hnology Matrix (cont.)

+ Toilets: Composting, Urine Dive
and Incinerating

+ Development: Remediation,
Compact and Open Space, Tr
of Development Rights

+¢ Inlet / Culvert Widening, Dr
+ Coastal Habitat Restorat
% Floating Constructed

+» Pond and Estua
Chemical Tre

Reactive Barriers
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pe Cod’s Nitrogen Problem

idely Dispersed Development with
% Reliance on Septic Systems
undwater System Carries
gen (mainly nitrate) to
ous Coastal Embayments

(Boston Globe, 2011)

++ Eutrophication
Loss of Habi
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Cod’s Solution

d Regional Cape Cod 208 Water Quality Plan
shed-based Approach to Restore Embayments
work/Tools to Achieve Water Quality in Compliance with the Clean

Cost Comparison
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Cod’s Solution (cont.)

es Traditional Wastewater (sewer) and Non-traditional Treatments
r Infrastructure in High Density Areas
Non-Traditional Technologies (Groundwater Treatment with PRBs,
ture Operations, etc.)
g to Assure Achievement of TMDLs
anagement for Course Correction | Restoration |

S . Clean
4 Groundwater

e g ey
afd o
‘ E [ | N Nitrate in
. itrogen
Source Reduction &8 Sources Groundwater (ITRC, 2011)
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Orleans: 1970 - 2018

Board of Water and Sewer Commissioners Meeting
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ns: 1970 - 2018

egulations +» Pleasant Bay
: Clean water Act Approved » 1998: Pleasant Bay Resour
Title 5 Implemented Management Plan Adopte
itle 5 Amended » 2003: Pleasant Bay Res

te Approves Checkerboard Management Plan Up
» 2008: Pleasant Bay

Management Pla
» 2013: Pleasa
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ns: 1970 - 2018 (cont.)

n Actions > 2008: Town Establishes a

rleans Conservation Trust Wastewater Financing PI
Namskaket Marsh Acreage > 2009: Wastewater Regi
Study Between Orlea

ved at Town Meeting Eastham
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ns: 1970 - 2018 (cont.)

-Brewster-Eastham ++ 2016: Decommissioning S
ater Protection District Operating Procedures
i-Town Septage Treatment % 2016: Phase 1 Environ

nning Begins Assessment
t Created

ote to Discontinue
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ans: 1970 - 2018 (cont.)

achusetts Estuaries Project » 2010: Rock Harbor, Namska

1: Cape Cod Bay and Nauset Creek and Little Namskaket
ries Monitoring Begins Report Citizens Peer Revie
Pleasant Bay Report Issued » 2011: Scientific Peer Revi

ock Harbor Report Issued Finds MEP Data Adequ
skaket Creek Report » 2012: Nauset Marsh

» 2012: Nauset Mars
skaket Creek Report
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Comprehensive Wastewater
Management Plan (CWMP)
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ata Review and Scoping
eds Assessment
elopment of Screening
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» Hybrid System
= Gravity Sewer

= | ow-Pressure Sewer
= 390,000 L.f. of Pipe Li
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P (cont.)

EPA Certificate Issued

pe Cod Commission
velopment of Regional

and Sampson
and Cost Analysis

Estimate
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ns Water Quality Advisory Panel
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+ Delivery Options
» Design-Bid-Build with C
Operations
» Design-Build with Co
Operations
» Design-Build-O
» Public-Priva

Page 23

(cont.)

tual and Preliminary Design
the CWMP (2011) and To
Consensus Plan (2015)

ize Proposed Sewered
Greatest Extent
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+ First Project on Cape Cod
Implement a Hybrid Appr

+» Combines Traditional a
traditional Wastewate
» Sewer Infrastruct
Areas
> In-situ Gro
Perm
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Traditional Infrastructure Non-Traditional Infrastructure

- Coastal Habitat Restoration

Aquaculture

. - —— Effluent Disposal
ife ch .
(haerfecharee) Floating Constructed

Wetlands

Permeable Reactive

EEET Barriers
Receiving

Reduces Project Costs from Nitrogen Removing
About $205 M to About $130 M Biofilters
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ans Water Quality Advisory Panel (cont.)

+» Design Data

» Flows Derived from Collec
System Evaluation

» Sewage Strength (Ass
to strong) - Province
Chatham Used a

e Biosolids » Tri-town Septa
ewatering Data Used f
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ans Water Quality Advisory Panel (cont.)

Collection System Cost Evaluation
¢ Prepared Preliminary Sys
sure Sewers (LPS) Layouts

Effluent Pumping > Downtown Area
» Meetinghouse Pond

ent Gravity (STEG)  ** Developed Quanti
' % Developed Uni
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ans Water Quality Advisory Panel (cont.)

of a Wastewater Collection ¢ Impacts of Improperly Desig
(Initial, Design and Future) Collection System
m and Maximum Daily Flows » Odors
» Sewer Overflows
» Excessive Operating C

» Short Equipment
Energy Costs D
Operating O
Operatir
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ns Water Quality

WMP — Possible Sewer
Plan

n Service Area
se Pond Service Area

le Reactive Barriers
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fill

dwater Impacted by a Two
lume
Nitrogen — Water Table to
t Below Water Table
Nitrogen and 1,4-dioxane
low Water Table to ~100-

Water Table
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+» Nitrogen Flux Highest in Are
of the Stormwater Retentio

+ 1,4-dioxane detected in d
groundwater monitoring
0.0003 mg/L standard
watershed area im
downgradient of |
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Town Cove

Watershed

FIGURE 4.

TOWN OF ORLEANS, MA
WATER QUALITY AND
WASTEWATER PLANNING

- TOWN LANDFILL

-7 MONITORING WELL LOCATIONS

) ‘,/ Legend

/ Landfill Monitoring Prograny

— % e et Arxg(g:rcam itoring Weil

i %  Phase 1 MONIOMNg Well - 150 - 150) Prase 1
RANGE OF %  Phase 2 MONItONNG Well  wnwas (65 - 0s) Presioes

GROUNDWATER FLOW ] ver suwwatershes (84-04) Screen-Depth
DIRECTION Beiow Land Surface

o 100 200
— — et 6
ASCOM

Town Cove




Vertical Exaggeration = 10

Constructed an Impervi
Swale over the Septa
Lagoons

Completed March 20

IMPERVIOUS SWALE DETAIL
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Effluent Disposal

Board of Water and Sewer Commissioners Meeting
August 19, 2020
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inary Evaluation +¢ Detailed Evaluation
Visit » Field Investigation Require
of Health Records » Hydrogeologic Evaluation
ata » Drilling Investigations
Commission Data » Loading Test on Test
» Groundwater Modeli
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ffluent Disposal Sites

» Sites Evaluated

» 223 Beach Road *

» 32 Lots Hollow Road *
» 43 Lots Hollow Road *
Depot Square

Hole in One

Market Place

6, Exit 12 Lobe *

Hydrogeology Evaluations

The History of Wastewater Planning in Orleans, MA
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August 19, 2020

Septage Treatment Facility *

+« Primary Aquifer Recharge Site
» 32 Lots Hollow Road

+» Backup Aquifer Recharge Sites
» 43 Lots Hollow Road
> Route 6, Exit 12 Lobe
» 223 Beach Road

+» Submitted Groundwater Disch
Permit (July 2019)

+» MassDEP Groundwater Di
Permit Issued (March 20
» 32 Lots Hollow Road
> 43 Lots Hollow R

Page 39
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32 Lots Hollow Road
Simulation — 0 GPD
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{ Marzh Extusry

e

MNamekakat
Marsh Esbuary

" 32 Lots Hollow Road
Simulation — 400,000 GPD
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ots Hollow Road - Cross Section

Aquifer
Recharge Site

Little Namskaket
\ Estuary

Cape Cod Bay
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Town of

Elovires

Massachusetts

Downtown Area Collection System,
Pumping Stations, WWTF and Effluent
Disposal

Board of Water and Sewer Commissioners Meeting

August 19, 2020
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ntown Area Collection System

32,200 Linear Feet of 8-inch + Route 6 Crossing via Horizo
18-inch PVC Gravity Sewer Directional Drilling
,400 Linear Feet of 6-inch » 8-inch Force Main

PVC and HDPE Force (PS No. 1 to WWTF)
» 8-inch Effluent Force |

inear Feet of 2-inch (WWIRIGHESS .L

ected Under
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Street Project

Construction Co., Inc.

ents

inear Feet of 8-inch and 10-
and DI Gravity Sewer

r Feet of 6-inch HDPE

of 6-inch Service
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45

town Area Collection System

+» Replacement of Water Serv
Sewer Area
» Cost
= Bid: $105,720
= Paid From the Wate

Revenue Fund
> Location

AZCOM
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town Area Collection System

The History of Wastewater Planning in Orleans, MA August 19, 2020
Board of Water and Sewer Commissioners Meeting

Page 47

rocess Components
1t Screening
e Receiving Station
ost Equalization Tanks
Batch Reactors (SBR)
ilters
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+ Effluent Disposal

» Lots Hollow Road

» Wicks (Aquifer Recharg
+ Permit Design Data

» Average Daily Flo

» BOD;: 30 mg/L

» TSS: 30 mg

Page 48
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owntown Area Wastewater Treatment Facility
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ontract No. 2019-01

Daniel O’Connell’'s & Sons, Inc.
Base Bid at $31,141,400
Alternatives

1,560,000
. 2 - Fiber Optic Conduits,
dholes and Fiber Optic Cable:

acer Wire: $4,600

The History of Wastewater Planning in Orleans, MA
Board of Water and Sewer Commissioners Meeting

August 19, 2020

wntown Area Collection System, Pumping
TF and Effluent Disposal
+» Contract No. 2019-02

No. 1 - Equipment Storage Facility:

> Robert B. Our Co., Inc.
> Base Bid: $8,989,312.40
> Alternatives
= No. 1 - Pavement Restoratio
$1,019,430.00
= No. 2 - PS No. 3 Tributary
$7,309,506.10

Page 50
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owntown Area Collection System, Pumping

SRF Eligible | SRF Ineligible Contract
Description Cost Cost Executed

Downtown Area WWTF and Effluent Disposal $32,786,000 $0 Yes - 08/05/20
2 Downtown Area Collection System and Pumping Stations $17,541,658 $404,644 Yes — 08/05/20
3  Contingency $2,619,542 $35,356 N/A
4  Construction Services
Tighe & Bond — OPM $612,000 $0 No
AECOM $4,850,000 $0 Yes-10/11/19

and 07/29/20
5  Other Costs

Police - Traffic Details $1,000,000 $30,000 N/A
Town Administration $85,000 $0 N/A
Total  $59,494,200 $470,000
I 4090000

The History of Wastewater Planning in Orleans, MA August 19, 2020 Page 51 @
Board of Water and Sewer Commissioners Meeting J Tw&Boﬂd

51

Town of

Eulovires

Massachusetts

Downtown Area Easements

Board of Water and Sewer Commissioners Meeting

August 19, 2020
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Use of Existing Roadways
ross County Routes

irements / Constraints
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ents (cont.)

+ 19 Canal Road
¢ Cranberry Plaza
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Town of

Elovires

Massachusetts

Low-Pressure Sewerage Pump System
Preselection

Board of Water and Sewer Commissioners Meeting

August 19, 2020
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-Pressure Sewerage Pump System

+» Evaluation
» Technical
eceived February 2020 » Life Cycle Cost Analysis

dardize on the Pumping System <« Recommendation (February 2
urchased, Installed and and Award (August 2020)
ed and Maintained by Private » F.R. Mahoney & Associate
Rockland, MA
» Exclusive New Engla

se Rules and for Environmental O
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S System Components
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PS System Proposal Costs
(fem | Descrpton | Amount

1 Low-Pressure Sewerage Pump System

Type A (Exterior, Simplex, System Capacity at 700 GPD and Wetwell Capacity of 70 Gallons) $4,304.00
Type B (Exterior, Simplex, System Capacity at 1,500 GPD and Wetwell Capacity of 150 Gallons) $4,814.00
Type C (Exterior, Duplex, System Capacity at 5,000 GPD and Wetwell Capacity of 500 Gallons) $36,925.00
Type D (Interior, Simplex, System Capacity at 700 GPD and Wetwell Capacity of 91 Gallons) $3,726.00
Extend the 2 Year Warranty to 5 Years $1.00
Engineered Stainless-Steel Service Lateral Component $238.00
Pump Monitoring System $551.00
Anti-Buoyancy Device $310.00
Pump Core Replacement $1,900.00
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Town of

Elovires

Massachusetts

Non-Traditional Technologies
Aquaculture

Board of Water and Sewer Commissioners Meeting
August 19, 2020
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uaculture

hanced Aquaculture in Pleasant Bay and 1y 13, 2016 December 22, 2016
n Cove
uild on Previous Experience with Growers to &
nhance Shellfish Production Through Private
aculture in Pleasant Bay
s the Feasibility of Increasing Private
Iture in Town Cove
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aculture

JIl U =2 d

Field Area, ft? (acres) 9,600 (0.22) 8,160 (0.19) 16,200 (0.37)
Number of Bags 800 1,020 2,040
Estimated Number of Oysters
First Year 71,700 480,000 2,185,000
Second Year 127,000 127,000 392,000
Third Year 198,700 607,000 2,577,000
Total N Uptake, kg 25.9 28.1 60.0

Projection: Ability to remove 200 kg N per acre.
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quaculture

% Request for Qualifications

(November 2018)

» Grow Oysters in Lonnie’s Pond as
Part of the Town’s Non-Traditional
Approach to Removing Nitrogen in
the Pleasant Bay Watershed

» Grow Oysters from Seed and

Remove Them on an Annual Basis

cond Year of Private Operation

versight by Shellfish and
bormaster Department

ring by SMAST
nsion?
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Town of

Eulovires

Massachusetts

Non-Traditional Technologies Nitrogen
Reducing Barriers (NRBs)

Board of Water and Sewer Commissioners Meeting
August 19, 2020
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en Reducing Biofilters (NRBs)

h and Review of Published +¢ Orleans Health Departme
» Meetings and Coordinati
County Test Center > Review Candidate Site
Joint Base Cape Cod Applications

George Heufelder of > Onsite Sewage Di
Upgrades and
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en Reducing Biofilters (NRBs) (cont.)

ation of Sites + No Suitable Demonstratio
d Over 50 Sites were |dentified Due to th
n Identified 20 Sites » Property Owners Not
and 2nd Meeting Time Available to Per
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Non-Traditional Technologies Permeable
Reactive Barriers (PRBs)

Board of Water and Sewer Commissioners Meeting

August 19, 2020

eable - Groundwater Flows Through (passive)
tive - Promotes Biological Denitrification
er - Prevents Nitrate Migration to Coastal Embayments

Clean )
Groundwater Nitrate (NOy) Inert Nitrogen
(the problem) Gas (N,)

Batcteria

Nitrate in
Nitrogen Groundwater Organic Carbon Dioxide
Sources Substrate (COy)
(ITRC, 2011)
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ture Groundwater Treatment Technology
icable to Nitrate Treatment
nitrifying Bacteria are Naturally Occurring
verts Nitrate to Inert Nitrogen Gas (N2)
able Technology

water Flow Carries the Contaminant to
for Removal (natural pump)

food) Source
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tainable Technology
to Soil Grains and Slowly
Dissolved Organic Carbon
n Food Source
er Injection
for Groundwater

The History of Wastewater Planning in Orleans, MA August 19, 2020 Page 70
Board of Water and Sewer Commissioners Meeting

35



- aw 1620754
il 11W.B2100C]
2

Injection Points

Orleans, Massachusetts
PRB Demonstration Project

Injection Screen

B Demonstration Test

- "

Direct Push Drill Rig
Advanced Injection Rods
EVO Totes, Mixing Tanks, | . f B to Target Depth
and Pumps Within 2y , | ¥ . ’-'
Containment Pad ]

Hose Ramps & Traffic
Delineators
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onstration Groundwater Monitoring

to Injection — Baseline Sampling " LaboratoryAnalysis

g Injection to Monitor Distribution Alkalinity as CaCOS (mg/L)
Ammonia (mg/L)

ost-injection Sampling in Early January 2017 Arsernic (uglL)
Sampling - February 2017 thru June 2021 Boron (mgfL)
Chloride (mg/L)
Dissolved Iron (mg/L)
Dissolved Manganese (mg/L)
_ Dissolved Organic Carbon (mg/L)
Dissolved Oxygen (DO, mg/L)
pH (SU)
Redox Potential (ORP; mV)
Specific Conductivity (uS/cm)

Methane (ug/L)

Nitrate as N (mg/L)

Nitrite as N (mg/L)

Nitrogen (mg/L)

Sulfate (mg/L)

Total Kjeldahl Nitrogen (mg/L)
Total Nitrogen (mg/L)

Temperature (°C)
Turbidity (NTU)
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Extension (Round 2) June 2018

dwater Flow Complex
water Recharge Basins
ewater Discharge at Multiple

d Mounding

to the north
dwater From the West
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40 250
November 2016 PRB June 2018 PRB
Demonstration Injections Demonstration Extension

35 Injections

\ - 200
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=
E
RS [ oxidation Reduction Potential (ORP) | o
E J | 150 5
£
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] %
§ | Dissolved Organic Carbon (DOC) ] | 100 g
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Sample Date

e MW-B2010C Nitrate = === MW-B2010C DOC = MW-B2010C ORP

AZCOM
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==—NMW-B1050B Nitrate

350
November 2016 PRB June 2018 PRB
Demanstration Injections Demonstration
25 A Extension Injections
- 300
30 [ Oxidation Reduction Potential (ORP)
B3
r 250 -E.
= a
¥ 4
E B g
3 r 200 =7
: | <) 3
i3
z 20 / =
g N g
8 Dissolved Organic Carbon (DOC) ] F 150 £
& / 5
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A
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Sample Date

== MW-B1050B DOC ~ ==—MW-B1050B ORP
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TOWN OF ORLEANS, MA
WATER QUALITY AND
WASTEWATER PLANNING

NITRATE ZONE C SHALLOW
MAY 2020

Legend
% Monitoring Well
PRB Carbon Substrate Delivery Point|
@ Jun 2018 Injsction
@ MNov 2016 Injection
= Approximate Groundwater Flow
Nitrate Concentration (mgiL)

[Jo-20
I o
MW-B1020C
Q <0.03
MW-B1010C
Q‘0(121
MW-B2020C
0.618
¢ MW-B2010C
<0.03 L] 5 0
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- Cross Section Upgradient to Downgradient — Nitrate mg/L -
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Eest Below CGround Sicfoce

=% 1 1 10 120 1 1 150 160 170 180 101?50

Herizontal Scale (ft)

The History of Wastewater Planning in Orleans, MA August 19, 2020 Page 79
Board of Water and Sewer Commissioners Meeting

79

ynclusions to Date

RB Demonstrates Denitrification in a
gh Permeability Sandy Aquifer
ntinues to Effectively Reduce Nitrate
3 Years After Initial Injection
ple Lines of Evidence
ease in Oxidation-reduction Potential

se in Dissolved Organic Carbon
e in Nitrate Concentrations
g of Groundwater Flow
ocity Critical
dient Wells For PRB
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tential Full Scale PRBs

tal of ~34,000 Linear Feet in 3
jor Watersheds

leasant Bay Estuary

uset Estuary

k Harbor Estuary

WMP — Possible Sewer

ond Service Area

ive Barriers
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rmeable Reactive Barrier Unit Costs

Implementation Cost ($/LF)
Replacement Cost' ($/LF Annual basis)
Monitoring Cost’ ($/LF)

Notes:
1. Replacement costs will occur every 15 years for PRB reinjection.

2. Monitoring costs represent an average on $/LF basis. This may vary
by location due to reporting efforts and costs.
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itional System - Unit Costs

Gravity Sewer (If)

Low-Pressure Sewer (If)

Pumping Station (each) $ 1,500,000
Force Main (If) $ 200
Highway Crossing (l.s.) $ 500,000
O&M Cost ($/gal) $ 1.75

Notes:

1. Based on the Average of Bids Received on May 6, 2020 for
Contract 2019-02 - Downtown Area Collection System and
Pumping Stations

. O&M Cost Based on Estimated O&M Cost for Contract 2019-02
- Downtown Area Collection System and Pumping Stations

The History of Wastewater Planning in Orleans, MA August 19, 2020
Board of Water and Sewer Commissioners Meeting

WWTF ($/gal)

Force Main (If)

Effluent Disposal ($/gal)
O&M Cost ($/gal)

Notes:

1. Based on the Average of Bids Received on May 13, 2020 for
Contract 2019-01 - Downtown Area WWTF and Effluent
Disposal

. O&M Cost Based on Estimated O&M Cost for Contract 2019-01
- Downtown Area WWTF and Effluent Disposal

Page 83

itional Life Cycle Cost Analysis (LCCA)

NN INEIT10

A Assumptions
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+» N Removal Assumptions

> PRBs - 80% Removal from
Watershed

» Traditional System - 100%
from Watershed

Note: Utilized 26.25
Studies

) A=CoM
Tighe&Bond

Page 84
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Bs vs Traditional System

Pleasant Bay Estuary
Blossom X
Briar Spring
Duck Hole
Gosnold
Granny’s
Keziah’s
Mayflower
Monument

Namequoit, Ridge & Lockwood
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X

Bs vs Traditional System
ry (cont.)

Pleasant Bay Estuary (cont.)

Quonset 1, 2, & 3 X X X
Richwood X X X
Winslow X X X
Nauset Estuary
Norseman X X X
Tonset Road and Main Street X X X
Rock Harbor Estuary
Rock Harbor X X X
E B
Totals 12 3 7 8‘ 3 12
The History of Wastewater Planning in Orleans, MA August 19, 2020 Page 86 : AECOM
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Brewster 2,262

Chatham 4,076 Source Control
Harwich 4,399

Sewering
Orleans 6,980

Total 17,717

Residential Fertilizer Reduction

Golf Course Fertilizer Reduction

On-Site Denitrifying Systems, Additional
Sewering, etc.

Remediation
Permeable Reactive Barriers
Fertigation at Golf Courses
Shellfish Propagation

Totals

AZCOM
Tighe&Bond
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ementation and Monitoring Recommenda

mentation +» Sampling and Analysis
sed Schedule with Most Cost- » Baseline - Prior to Injection
tive/Favorable Locations First » During Injection - Monitor
ring Wells per 400 LF of PRB » Post Injection
= Quarterly in Year 1
= Annually Thereafter
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Steps

Technical Memorandum
ase
Field Investigations

sumptions Based on
Obtained During

ded PRB
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DEP Regulatory Meeting — June 30, 202

» Does Not See Any Reaso
EP PRBs Would Not Be SRF
Orleans, MA » Nitrogen Credit
= Based on Site Speci
and Analysis
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d Compliance (N Reduction)
Cost Analysis (PRBs vs Traditional System)
1tal Response (Short Term vs. Long Term)
ater Impacts (Public and Private Water Supplies: Existing a
osts (Capital Improvement Plan)
5. Wastewater Service Areas

AZCOM
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Tc

Massachusetts

Meetinghouse Pond Area Collection
System and Pumping Station

Board of Water and Sewer Commissioners Meeting

August 19, 2020

t 15,750 Linear Feet of 8-inch +»» Estimated 474 Users
gh 12-inch PVC Gravity Sewer < About one-half of Users will
20,750 Linear Feet of 2-inch Privately Owned and Maint
Low-Pressure Sewerage F
sible Pumping Station System

inear Feet of 8-inch % Area Expansion

i » Uncle Harvey’s Po
» Crystal Lake a
» Impacts

August 19, 2020
issioners Meeting
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/

TEAWN OF ORLEANS. A
WATER QLALITY AND WASTEWATER PLANNING

™

CONCEPTLIAL LAYOUT OF
MEETINGHOUSE AREA SEWERS
AND GEOTECHNICAL INVESTIGATION

95

AT Tl ) |

Service By Low-Pressure Sewers
Green: 15,000 I.f. and 160 Connections

Red: 2,000 I.f. and 19 Connections

96
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inghouse Pond Area Collection System

Jn Phase - Field Investigations +» Future Phases
tify Location of On-site Disposal » Design Phase — Final
: = May 2021 through Dece
» Bidding Phase
= February 2022 throug
» Construction Phase
= June 2022 throug

% SRF Funding
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Massachusetts

Financial Model
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cial Model

hed to Run Scenarios and
ser Costs for Components

Technologies
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+ Objectives
» Develop Functional Fina
to Allow Inputs and Info
Decisions
» Allow Rate Payers
Wastewater Cos
» Provide “Built-i

Page 99

cial Model

ion System Capital Costs -

luent Disposal and Non-
apital Costs - 100%
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¢ Non-traditional and Septic
Does Not Include Individ
Costs to Pump and Mai
Septic Systems

+ Financing
» 30-year 0% SR

@ =
Page 100 Tlg\e&Bond
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Input Selections
Downtown Area Non- ] Discounts, Financial
Cost = - e Septic Model
Estimate Financing Downtown Special Meetinghouse Traditional system Offsets, and
Area Assessment Pond Area  Technology Additional Outputs
Sheets Only Area
Breakdown Area Funds
Same for
Special Residential, and Special
UploadFiles Assessment Mon- Assessment Prgep:::r;yn;;ax: = Prgepz:rgn:'aax: =
Percentage ResidentialMixed Percentage a a
Use Properties
Mumber of Propery Tax Residential Property Tax
WWTFs Assessment Percentage Assessment
Mon-
Folderfor = i 2
g ResidentialMixed
Saving Files Use Percentage

Town of

Massachusetts

Nauset Regional Middle School and High
School Educational Series
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set Regional Middle School and High Schc

s Room and Field +» Draft Lesson Plans
ation / Participation > Lesson Plan 1 — Tradition:
ction and Overview of Technologies (Engineerir
Students)

at the Beginning of Each > Lesson Plan 2 — Per
Reactive Barrier (C
Students)

> Lesson Plan
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kes a Village

1 of Orleans, MA
atory Agencies
Interest Groups
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