
Nauset & Cape Cod Bay Marsh Group

Baseline Conditions & Needs Assessment



What is the 208 Plan?



Clean Water Act Section 208

The Commission was 
directed to update the 

1978 Plan

The Commonwealth 
provided $3 million to 

fund the project



Focus on 21st Century Problems

Nitrogen:
Saline Waters

Phosphorus:
Fresh Waters

Growth & 
Title 5 

Limitations







Nitrogen Removal Required





Approach to the 208 Plan Update

Watershed 
Based

Stakeholder 
Engagement

Maximize Benefits 
of Local Planning No Optimal 

Solutions

Goal:
To generate a series of approaches in each watershed that 

will meet water quality standards



Four Regions



Four Regions



What is the stakeholder process?
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208 Planning Process

Baseline
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Group Meetings: 
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208 Planning Process

Technology 
Options 
Review

11 Working 
Group Meetings: 

Oct 21-Nov 5

Baseline
Conditions

11 Working 
Group Meetings: 

Sept 18-27



208 Planning Process

Watershed 
Scenarios

11 Working 
Group Meetings: 

Dec 2-11

Technology 
Options 
Review

11 Working 
Group Meetings: 

Oct 21-Nov 5

Baseline
Conditions

11 Working 
Group Meetings: 

Sept 18-27



208 Planning Process

Goal of Today’s Meeting:

To review and develop shared understanding of the 
characteristics of these watersheds, the work done to 
date, existing data and information available, and 
how to apply all of this to planning for water quality 
improvements for these watersheds moving forward.

Baseline
Conditions

11 Working 
Group Meetings: 

Sept 18-27



Local Progress to Date

Boat Meadow River
Herring River

Little Namskaket Creek
Namskaket Creek

Rock Harbor
Town Cove/Nauset Marsh



1970 1972 1975 1978 1979

Wastewater plan

1980

POPULATION CHANGE:  (+191.96%)1,790 

Section 208 Areawide
Plan for Cape Cod 
Approved

Present and future town well sites should be 
protected from the non‐point sources resulting from 
New development by creating Watershed Protection 
Districts.

The town should cooperate in regional water supply 
planning to determine future water supply needs of 
neighboring towns and whether it can assist.

WASTEWATER: It is expected that no new problem 
areas will develop and that present problem areas 
will be controlled during the planning period. 

The Orleans 201 facility plan will soon be underway 
and the cooperation of Brewster in the planning of a 
septage facility in Orleans that can meet Brewster's 
septage treatment needs is highly recommended.

It is recommended that Brewster consider 
cooperating in a regional landfill monitoring program.

The town should form a Water Quality Advisory 
Committee.

The first task of the committee might be participation 
in facility planning for regional septage treatment 
with Orleans.

From 1978 Section 208 Plan

5,226

U.S. Clean Water 
Act approved

CCPEDC
Designated 
Section 208 
Planning Agency

Title 5 of State Sanitary 
Code goes into effect 
for regulation of on‐site 
wastewater systems. 

Brewster



POPULATION CHANGE:  (+61.50%) 8,4405,226
1980 1985 1986 1987 1988 1989 1990

Orleans, Brewster and Eastham Ground 
Water Protection District created 

Wastewater plan

Pleasant Bay Area of 
Critical Environmental 
Concern designation 

Designation of Inner 
Cape Cod Bay Area of 
Critical Environmental 
Concern 

Brewster: 1970-2013



1990 1993 1994 1995 1996 1997 1998 1999 2000

Pleasant Bay Resource 
Management Plan 
Approved 

Wastewater plan

POPULATION CHANGE:  (+19.60%)8,440 10,094

Brewster: 1970-2013

Title 5  amended

Hydrogeologic and 
Hydrochemical Assessment of 
the Brewster Landfill 



2008 2009 2010

Wastewater 
Regionalization Study 
(Orleans‐ Brewster‐
Eastham) 

Brewster Freshwater 
Ponds: Water Quality 
Status and 
Recommendations for 
Future Activities 

Phase I of IWRMP
begins. CDM‐Smith 
hired 

Brewster Water 
Protection District DCPC
approved 

Pleasant Bay Resource 
Management Plan 
Update 

MEP Report ‐ Little 
Namskaket Creek 
(shared embayment) 

MEP Report ‐ Namskaket Creek 
(shared embayment) 

MEP Report ‐
Pleasant Bay 
(shared 
embayment) 

Pleasant Bay 
Resource 
Management Plan 
Update 

Alum 
Treatment 
of Long 
Pond 

2000 2003 2006 2007

POPULATION CHANGE:  (‐2.71%)10,094 9,820

Brewster: 1970-2013



Pleasant Bay Resource 
Managemnent Plan 
Update 

Second Half of IWRMP 
Phase III funding 
approved. $125,000 

First Half  of IWRMP Phase 
III funding approved. 
$130,000 

Horsley Witten 
Group hired for 
IWRMP Phase II 

2010

Chapter 115 adopted 
governing discharges to 
municipal Storm system 

2011

Construction of Well #6 
approved. $3,220,000 

MEP Report ‐ Bass River 
(shared embayment) 

IWRMP Phase I report 
released 

2012

Cape Cod Water 
Resources Restoration 
Projects. $50,000 

Draft National Pollutant 
Discharge Elimination 
System (NPDES) Phase II 
Municipal Separate 
Storm Sewer System 

2013

IWRMP Phase I 
Funding. 
$100,000 

9,820

Brewster: 1970-2013



1970 1972 1975 1978

Section 208 Areawide
Plan for Cape Cod 
Approved

1980

Title 5 of State Sanitary 
Code goes into effect for 
regulation of on‐site 
wastewater systems. 

CCPEDC Designated 
Section 208 Planning 
Agency

U.S. Clean Water Act 
Approved

Townwide water system 
fails at town meeting, 
$3.5 million.

Eastham Eastham should give priority to 
improving Title 5 enforcement and 
controlling conversion of seasonal 
dwellings.

The town should work with CCPEDC to 
implement a Seasonal Residential 
District for the western shore of 
Eastham.

Water supply is also of concern in 
Eastham. The high density areas and 
the town's present 20,000 square foot 
minimum lot size are not considered 
to provide adequate protection of 
private wells.

It is suggested that the town begin to 
implement its water supply plan in the 
near future to serve densely 
populated areas, and areas around 
the town landfill.

The town should install water table 
wells around the existing landfill to 
determine the probable direction of 
groundwater flow from the site. 

Further studies in cooperation with 
USGS may be necessary to locate the 
plume, since public water is not 
available and development is 
encroaching on the landfill area.

The town should join regional waste 
disposal planning efforts in the hopes 
that a regional solution will be 
available before the existing site is 
exhausted.

Eastham should join with Orleans in 
construction of a regional septage
facility. 

From 1978 Section 208 Plan

POPULATION CHANGE:  (+69.95%)2,043 3,472



1980 1986 1990 1995

Landfill capped, 
montoring program 
initiated.

Title 5 amended

Orleans, Brewster and 
Eastham Ground Water 
Protection District 
created

Designation of Inner 
Cape Cod Bay Area of 
Critical Environmental 
Concern

Eastham: 1970-2013

3,472
2000

4,462 5,453CHANGE:  (+22.21%)CHANGE:  (+28.51%)



2004 2005 2006 2007 2008 2009 2010

POPULATION: 4,956 
(‐9.11%)

Grant Application USRDA, 
Water Supply Source 
Development

Wastewater 
Regionalization Study 
(Orleans‐ Brewster‐
Eastham)

Eastham Freshwater 
Ponds: Water Quality 
Status and 
Recommendations for 
Future Activities

Wastewater 
Management Planning 
Project Plan Evaluation 
Report

Study of water supply 
needs approved, $3.1 
million

Wastewater 
Management Planning 
Project Interim Needs 
Assessment & 
Alternatives Screening 
Analysis Report

MEP Report ‐ Rock 
Harbor (shared 
embayment)

Municipal water system 
fails at town meeting, $76 
million

REPORT: Projected Use of 
I/A on‐Site Systems, 
Eastham

Small Wastewater 
Treatment Plan Regs
adopted by Eastham 
Board of Health

Town issued Notice of 
Responsibility for VOCs 
found in residential wells 
near landfill

Eastham: 1970-2013

4,956POPULATION CHANGE:  (‐9.11%)



2012

Public Water Supply 
options fail at special 
town meeting, $114.8 
million, $40.8 million, 
$5.8 million

2013

Public Water Supply 
options  fail at town 
meeting, .$114.8 million

Orleans Selectmen Vote 
not to relicense Tri‐Town 
Treatment Plant.

Town issued Notice of 
Responsibility for 1,4‐
dioxane found in 
residential wells near 
landfill

Herring Pond Alum 
Treatment Project

$111 million public 
water system 
reduced to $38 
Million, fails at 
town meeting.

Eastham: 1970-2013



3,055 POPULATION CHANGE:  (+73.68%) POPULATION CHANGE:  (+10.03%)5,306
1970 1975 1978 1979 1980

Section 208 Areawide
Plan for Cape Cod 
Approved

From 1978 Section 208 Plan
The major problems in Orleans at present are septage
management, failing systems in the town center, and 
protection of water quality in the municipal wells. 

Orleans is one of the first towns on the Cape to take 
positive action to abate the serious problems posed by 
septage disposal.

A scope of work that would adequately address the 
problems in downtown Orleans, which may need to be 
sewered with a small neighborhood system was 
developed.

The scope of work considered regionalized septage
treatment with Eastham and Brewster. 

The actual landfill plume location has not been 
determined. This is critical if the site is to be used as a 
septage disposal site in the future.

A coordinated land use analysis coordinated with 
Brewster is necessary to determine watershed 
protection needs for Orleans.

Orleans has difficult soils in East Orleans and should pay 
particular attention to failures which might be due to 
improper soils evaluations or installation. Title 5 
enforcement is critical in these areas.

1985 1986 1987 1988 1989 1990

Orleans, Brewster and 
Eastham Ground Water 
Protection District 
created 

Designation of Inner 
Cape Cod Bay Area of 
Critical Environmental 
Concern 

5,838

Orleans

U.S. Clean Water 
Act approved

CCPEDC
Designated 
Section 208 
Planning Agency

Title 5 of State Sanitary 
Code goes into effect 
for regulation of on‐site 
wastewater systems. 

1972



POPULATION CHANGE:  (+8.62%)6,341
1990 2000 2005

Phase 1: Project 
Administration and 
Support 

Phase 2: Data Review 
and Scoping 

Wastewater 
Management 
Steering 
Committee 
established.

5,838 POPULATION CHANGE:  (+8.62%)

Orleans: 1970-2013

Title 5 of State Sanitary 
Code Amended. 

1995



2006 2007

Phase 4: Development 
and Screening of 
Alternatives 

Phase 3: Needs 
Assessment 

Public Meeting: 
Identification and 
Screening of 
Alternatives

Town Meeting again 
votes to seek 
Checkerboard Sewer 
legislation 

MEP Report ‐
Pleasant Bay 
(shared 
embayment) 

Public Meeting: Needs 
Assessment 

POPULATION CHANGE:  (‐7.11 %)

2008

Orleans: 1970-2013



2008

MEP Little Namskaket, 
Namskaket, Rock 
Harbor 

Board of Health 
Nutrient Management 
Regulations, 

Town Meeting endorses 
recommended plan 

Public Meeting: 
Presentation of Draft 
CWMP

Board of 
Selectmen 
Wastewater 
Financing Policy

State authorizes 
Checkerboard Sewering 
for communities with 
approved CWMPs 

Public 
Meeting: 
Evaluation of 
Alternatives

Phase 5: Detailed 
Evaluation of 
Alternatives, 
Regulatory Filings 
and 
Development of 
Recommended 
Plan 

Establishment of 
Board of Water and 
Sewer Commissioners

MEP Report ‐ Little 
Namskaket Creek 
(shared embayment) 

MEP Report ‐
Namskaket Creek 
(shared embayment) 

MEP Report ‐ Rock 
Harbor (shared 
embayment) 

2009

Orleans: 1970-2013



2009 2010 2011 2012

ASA review of Nauset 
Marsh Report 

Weston and Sampson 
Technical Review and 
Cost Analysis 

MEP Nauset Marsh 

Cape Cod 
Commission 
DRI Decision 
CWMP MEPA Certificate 

FEIR/CWMP 

Engineering Review of 
CWMP by CH2M Hill 

Wastewater 
Regionalization 
Study (Orleans‐
Brewster‐
Eastham) 

Woods Hole Group Peer 
Review Report on 
Pleasant Bay MEP
Report 

Acceptance of MGL 
Chapter 83 §1A, 
Authorization to install 
sewer mains and drains

DEIR/CWMP

5,890POPULATION CHANGE:  (‐7.11 %)

Orleans: 1970-2013



2013

Special Town Meeting:  Phase 1A 
Wastewater Management plan 
Design. $3,500,000 ‐ Fails to reach 
2/3rds, 854 to 592

QUESTION 2: 
Stormwater
Management Plan ‐
$500,000. Approved 
1,567 to 629.

QUESTION 8: CWQIP 
Phase 1A ‐ $3,500,000. 
Approved 1,386 to 931.

QUESTION 9: 
Comprehensive Water 
Quality Plan ‐
$2,805,000. Defeated 
778 to 1,416

QUESTION QUESTION 4: 
Conservation Mooring 
Pilot Program ‐
$250,000. Defeated 541 
to 1,622.

ARTICLE 11.  Phase 1A 
Wasterwater 
Management plan 
Design. $3,500,000 ‐
Fails to reach 2/3rds 

Phase 1A plan and 
Engineering Cost 
Estimate 

Orleans: 1970‐2013



Did we miss anything?



Your Watersheds

Boat Meadow River
Herring River

Little Namskaket Creek
Namskaket Creek

Rock Harbor
Town Cove/Nauset Marsh





13.6 square miles



3 Towns



Sources: MassGIS, MassDOT, ICCOH, FEMA, CCC



Sources: MassGIS, MassDOT, CCC



Sources: MassGIS,  MassDOT, CCC



Sources: MassGIS, MassDOT









The People

Boat Meadow River
Herring River

Little Namskaket Creek
Namskaket Creek

Rock Harbor
Town Cove/Nauset Marsh



Total Population (2010) = 6,220

2010 Census
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Your Government & Taxes

Boat Meadow River
Herring River

Little Namskaket Creek
Namskaket Creek

Rock Harbor
Town Cove/Nauset Marsh
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The Problem

Boat Meadow River
Herring River

Little Namskaket Creek
Namskaket Creek

Rock Harbor
Town Cove/Nauset Marsh



Photo credit: Commonwealth of Massachusetts



Massachusetts Estuaries Project

• Opportunity for towns to obtain independent analysis of 
nitrogen loading and it’s impact on water quality

• Provides water quality, nutrient loading, and 
hydrodynamic information

• Water quality monitoring – minimum of 3 years of data 
for each embayment

• Watershed model links water quality data to nitrogen 
loads

Photo credit: Commonwealth of Massachusetts



Note: Data averaged from existing Massachusetts Estuaries Project Reports

Photo credit: Commonwealth of Massachusetts



Massachusetts Estuaries Project, 2008

Photo credit: Commonwealth of Massachusetts



Massachusetts Estuaries Project, 2008

Photo credit: Commonwealth of Massachusetts



Massachusetts Estuaries Project, 2012

Photo credit: Commonwealth of Massachusetts



Massachusetts Estuaries Project, 2008

Photo credit: Commonwealth of Massachusetts



Massachusetts Estuaries Project, 2012

Photo credit: Commonwealth of Massachusetts



Sources: MassGIS, MEP, CCC



Pre-Colonial Conditions: Little Namskaket Creek

Contour Plot of modeled 
total nitrogen 
concentrations (mg/L) 
in Little Namskaket Creek 
for no anthropogenic 
loading conditions. 

(Source: MEP 2008)



Present Conditions: Little Namskaket Creek

Contour Plot of average 
total nitrogen 
concentrations from the 
results of the present 
conditions loading 
scenario for the Little 
Namskaket Creek system.

(Source: MEP 2008)



Present Conditions: Little Namskaket Creek

Contour Plot of modeled 
total nitrogen 
concentrations (mg/L) 
in the Little Namskaket
Creek system, for projected 
build-out loading 
conditions. 

(Source: MEP 2008)



Pre-Colonial Conditions: Namskaket Creek

Contour Plot of 
modeled total 
nitrogen 
concentrations 
(mg/L) in 
Namskaket Creek for 
no anthropogenic 
loading conditions. 

(Source: MEP 2008)



Present Conditions: Namskaket Creek

Contour Plot of 
average total 
nitrogen 
concentrations 
from the results of the 
present conditions 
loading scenario for 
the Namskaket Creek 
system.

(Source: MEP 2008)



Build-out Conditions: Namskaket Creek

Contour Plot of 
modeled total 
nitrogen 
concentrations 
(mg/L) in the 
Namskaket Creek 
system, for projected 
build-out loading 
conditions. 

(Source: MEP 2008)



Pre-Colonial Conditions: Nauset Marsh/Town Cove

Contour plots of modeled total nitrogen 
concentrations (mg/L) in the Nauset Harbor 
estuary system under no anthropogenic loading 
conditions.  The approximate location of the 
sentinel threshold station for the Nauset Harbor 
estuary system is shown by the black symbol 
(WMO-27 in Town Cove).

(Source: MEP 2012)



Present Conditions: Nauset Marsh/Town Cove

Contour plots of average total nitrogen 
concentrations from the results of the 
present conditions loading scenario for the 
Nauset Harbor estuary system. The 
approximate location of the sentinel threshold 
station for the Nauset Harbor estuary system 
is shown by the black symbol (WMO-27 in 
Town Cove).

(Source: MEP 2012)



Build-out Conditions: Nauset Marsh/Town Cove

Contour plots of modeled total nitrogen 
concentrations (mg/L) in the Nauset Harbor 
estuary system under projected build-out 
loading conditions. The approximate location of 
the sentinel threshold station for the Nauset
Harbor estuary system is shown by the black 
symbol (WMO-27 in Town Cove).

(Source: MEP 2012)



Pre-Colonial Conditions: Rock Harbor

Contour Plot of 
modeled total 
nitrogen 
concentrations 
(mg/L) in Rock 
Harbor for no 
anthropogenic loading 
conditions. 

(Source: MEP 2008)



Present Conditions: Rock Harbor

Contour Plot of 
average total 
nitrogen 
concentrations 
from the results of the 
present conditions 
loading scenario for 
Rock Harbor.

(Source: MEP 2008)



Build-out Conditions: Rock Harbor

Contour Plot of 
modeled total 
nitrogen 
concentrations 
(mg/L) in the 
Namskaket Creek 
system, for projected 
build-out loading 
conditions. 

(Source: MEP 2008)



Sources: MassGIS, MEP, CCC



Sources: MassGIS



Sources: MassGIS, MassDOT, CCC



Sources: MassGIS, MassDOT, MassDEP, Barnstable County Community Septic Loan Program, CCC



Existing & Proposed Solutions

Boat Meadow River
Herring River

Little Namskaket Creek
Namskaket Creek

Rock Harbor
Town Cove/Nauset Marsh



Sources: MassGIS, MassDOT, MassDEP, Barnstable County Community Septic Loan Program, CCC



Sources: MassGIS, MassDOT, CCC



Framework for Addressing 
Solutions Moving Forward

Boat Meadow River
Herring River

Little Namskaket Creek
Namskaket Creek

Rock Harbor
Town Cove/Nauset Marsh







All materials and resources for the Nauset and Cape 
Cod Bay Marsh Group will be available on the Cape 

Cod Commission website:

http://watersheds.capecodcommission.org/index.php/watersheds/lower‐cape/boat‐meadow‐herring‐river

Boat Meadow River
Herring River

Little Namskaket Creek
Namskaket Creek

Rock Harbor
Town Cove/Nauset Marsh


