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Introduction 
• In the late 1980s a septage treatment 

plant was constructed at the current Tri-
Town site located at the southern edge of 
Namskaket Marsh. 

• The Plant began operation around 1990 
and has operated more-or-less 
continuously since that time. 

• All treated effluent has been discharged 
into Rapid Infiltration Beds (RIBs). 
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Introduction 
• From 1990 through 2012, the plant 

discharged approximately 200 million 
gallons of treated wastewater per year 
containing an estimated 72,000 pounds of 
nitrogen. 

• The decision to discharge effluent to the 
RIBs located adjacent to the ACEC was 
based on the marsh having the capacity to 
absorb nutrients (nitrogen) into its plant life 
and it has been assumed that the effluent 
discharges would NOT harm the marsh or 
its ecosystems.  
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Purpose 

• The aim of this document is to: 
 Present the approximate history of 

effluent discharges from the septage 
treatment plant. 

 Provide other relevant data. 
 Present relevant and important 

sections of the ACEC regulations. 
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Purpose 
 

 Describe the relevance of the Hofe 
Trust and the Orleans Conservation 
Trust. 

 Provide some information related to 
regulatory and legal matters. 
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Septage Plant Discharge 
• USGS 1 suggested three directions the 

wastewater effluent could go: 
1) Discharge through surface seeps into 

Inner Namskaket Marsh and Hurley’s Bog, 
2) Discharge through the “creeks” in the 

marsh, and 
3) Travel underneath the Marsh with ultimate 

discharge into  Cape Cod Bay.  

• A fourth option:  
4) Accumulate in the subsurface space. 
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Source: Barlow, Paul, “Ground Water in Freshwater-Saltwater Environments of the 
Atlantic Coast”, USGS, 2003, Chapter: “Ground-Water Discharge, Plant Distribution, 
and Nitrogen Uptake in a New England Salt Marsh”, pages 90 – 95. 
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Septage Plant Discharge 

1)Surface Seeps.  
A. Treated wastewater can discharge from 

the elevated Tri-Town property directly 
through the surface interfaces 
(margins) into Inner Namskaket Marsh 
or Hurley’s Bog. 

B. Evidence of seeps is shown in the next 
photograph. 
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Seep Into Inner Namskaket 
Marsh 
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Photo by Dr. 
Peter Weiskel at 
the edge of Inner  
Namskaket 
Marsh. 

 Source: Barlow, Paul, “Ground Water in 
Freshwater-Saltwater Environments of the 
Atlantic Coast”, USGS, 2003, Chapter: 
“Ground-Water Discharge, Plant 
Distribution, and Nitrogen Uptake in a New 
England Salt Marsh”, pages 90 – 95. 
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Surface Seep, 
6.6 Mg/Liter 

2011 Surface Seep, 
6.6 Mg/Liter 

September 2014 

Surface Seep superimposed on USGS map of effluent plume. 
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TOMW-3 
AVG:  1.32 mg/L 

TOMW-4 
AVG:  1.06 mg/L 

TOMW-2  
AVG:  10.9  mg/L 

GMW-3 
AVG:  8.9  mg/L 

GMW-4  
AVG:  18.2  mg/L 

GMW-2  
AVG:  28.8  mg/L 

GMW-1  
AVG:  0.43  mg/L 

TOMW-1S 
AVG:  1.25  mg/L 

6.6 mg/L 
Total N 

Plan View Of Tri-Town Plant Site Showing GMW and TOMW Monitoring Wells 
and  the Locations of the Four Seeps. [By Permission of: The Cape Cod Groundwater 
Protection Fund, July, 2014] 

0.6 mg/L  
Total N 

2.0 mg/L  
Total N 

1.1 mg/L 
Total N 



Seep Into Inner Namskaket 
Marsh 
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• It appears that little or no effort has 
been devoted to measuring the 
composition of surface seeps (at the 
water table margin) along the 
common boundary of Site 241 (Tri-
Town) with Inner Namskaket Marsh 
and Hurley’s Bog. 
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Septage Plant Discharge 

2) Discharge through creeks (in marsh).  
A. With the Water Quality Task Force, Dr. 

Peter Weiskel, USGS, conducted a study of 
the nitrogen content at five locations in 
the creeks of Inner Namskaket Marsh, as 
shown in the next chart. 

B. Apparently, no evidence was found that 
elevated amounts of nitrogen from the Tri-
Town plant discharged into Inner (Upper) 
Namskaket Marsh. 
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Septage Plant Discharge 
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Source:  Summary of USGS Monitoring and Assessment Activities, Namskaket Marsh, Creek, and 
Adjacent Aquifer, Orleans, Mass., Peter K. Weiskel, U.S. Geological Survey, March 1, 2011 
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Nitrogen in Namskaket –  
Projected Buildout Conditions 
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Source: “Massachusetts Estuaries Project, Linked Watershed-Embayment Model to Determine Critical Nitrogen 
Loading Thresholds for the Namskaket Marsh Estuarine System, Orleans, MA “, December 2008,  Page 84.  

September 2014 

● The MEP model projects that the discharge from the Tri-Town 
plant impacts the Inner Namskaket Marsh [Hofe Trust property] 
preferentially.  The RED in the diagram indicates increased  
nitrogen concentration, but also a decrease in salinity. 



Septage Plant Discharge 

3) Travel under the marsh into Cape       
Cod Bay 

A. At the present time, there is 
inadequate sampling data to determine 
path of subsurface flows. 

B. Dr. Peter Weiskel suggested the need 
for additional sampling capability, as 
shown in the next slide. 
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Septage Plant Discharge 

Suggested additional 
groundwater sampling 
locations to measure the 
extent of groundwater 
plume. 
 
Source: “Summary of USGS 
Monitoring and Assessment 
Activities, Namskaket Marsh, 
Creek, and Adjacent Aquifer”, 
Orleans, Mass.  Peter K. 
Weiskel, U.S. Geological 
Survey, March 1, 2011, Slide 
10. 



Septage Plant Discharge 
4) Plume Accumulation  

Using monitoring wells at the Tri-Town site plus 
observation wells installed by USGS, Dr. Peter 
Weiskel determined that a plume of wastewater 
has accumulated under the Tri-Town site. 
A. From 1990 to 1997 the Tri-Town plant 

discharged approximately 13,000 kilograms 
(28,600 pounds) of nitrogen. [Slide 21] 

B. Less than half of this amount is 
estimated to be  present in the 
subsurface plume at that time.  [See next 
slide.] 
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Septage Plant Discharge 
• The USGS provided an estimate of 

the dimensions and extent of the 
subsurface wastewater plume from 
the Tri-Town Plant in 1997.  

• Using this volume estimate and the 
indicated concentrations of nitrogen, 
the 1997 plume contained about 
3,900 kilograms of nitrogen.   
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Illustration of Effluent 
Discharge Plume in 
1998.  From 
DeSimone & Others. 
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Wright-Pierce estimate of 
the wastewater plume flow 
by a “tracking model”. 
(2010).  Shows pathways 
of  effluent flow from the 
Tri-Town Site. 
From Orleans CWMP, 2010.  
Prepared by Jesse Schwalbaum, 
Hydrologist and consultant to 
Wright-Pierce. 

September 2014 
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7.48 Gals Per Cubic foot
35.31 Cubic Feet Per Cubic meter

Average Total Cum.
No. Days Total Volume Concentration Nitrogen Nitrogen

Year (Gals/ Day) (Liters/Day 000 Gals/Year (000 Liters) (Mg TN/Liter) (Kgs) (Kgs)

1990 5 19 330 1,650 6,245 80 0 0
1991 10 38 330 3,300 12,491 80 1 1
1992 15 57 330 4,950 18,736 80 1 3
1993 20 76 330 6,600 24,981 80 2 5
1994 20 76 330 6,600 24,981 80 2 7
1995 20 76 330 6,600 24,981 80 2 9
1996 20 76 330 6,600 24,981 80 2 11
1997 20 76 330 6,600 24,981 80 2 13
1998 30 114 330 9,900 37,472 50 2 15
1999 30 114 330 9,900 37,472 50 2 17
2000 30 114 330 9,900 37,472 50 2 19
2001 30 114 330 9,900 37,472 40 1 20
2002 30 114 330 9,900 37,472 40 1 22
2003 30 114 330 9,900 37,472 30 1 23
2004 30 114 330 9,900 37,472 30 1 24
2005 30 114 330 9,900 37,472 30 1 25
2006 30 114 330 9,900 37,472 30 1 26
2007 30 114 330 9,900 37,472 30 1 27
2008 30 114 330 9,900 37,472 30 1 28
2009 30 114 330 9,900 37,472 30 1 29
2010 30 114 330 9,900 37,472 30 1 31
2011 30 114 330 9,900 37,472 30 1 32
2012 30 114 330 9,900 37,472 30 1 33
2013

Total 191,400,000 724,449 32,850

Cubic feet: 25,588,235 72,369    Pounds

Cubic Meters: 724,659

Daily Flow (000s)

Estimated Nitrogen Discharge From Tri-Town Plant
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Septage Plant Discharge 
• From the time the Tri-Town Plant began 

operation (1990 through 2012), it 
discharged an estimated 191 million 
gallons of treated effluent and 33,000 
kilograms (72,000 pounds – 36 
tons) of nitrogen in the wastewater. 

• The estimated quantity of nitrogen is 
equivalent to 12,700 gallons of 
(100%) liquid ammonia (82% N)!   

• So where did all of this nitrogen (& 
wastewater) go? 
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Legal and Regulatory 
Documentation Related to 

Namskaket Marsh 
Prepared for 

The Namskaket Technical Panel 
September 2014 



Introduction 

• Legal restrictions and state 
regulations may determine whether 
treated wastewater should be 
discharged at the Tri-Town location in 
the future. 

• These factors are summarized in the 
following slides. 
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Orleans CWMP 

• Collect sewage from 2,830 properties 
• Complete project wastewater flows: 

 
 
 

• All sewage treated at Tri-Town Plant 
location and discharged into Rapid 
Infiltration Beds at the site. 
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Annual Average Peak Flow 
Treated Wastewater, 
Gals Per Day 

740,000 1,440,000 

Note: Various numbers quoted in CWMP.  Values in this table 
seem to be representative. 



Orleans CWMP 
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• The Tri-Town plant location is shown relative to 
Namskaket Marsh.  



Area of  
Critical Environmental 

Concern [ACEC] 
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ACEC Regulations 
• The Commonwealth of Massachusetts website cites the 

following: 
 “An Area of Critical Environmental Concern (ACEC) is a place 

in Massachusetts that receives special recognition because of 
the quality, uniqueness, and significance of its natural and 
cultural resources.”   (Underline added.)  And, 

 “The goals of the program are to identify and designate these 
ecological areas, to increase the level of protection for ACECs, 
and to facilitate and support the stewardship of ACECs.”   
(Underline added.)  And, 

 “…to avoid or minimize adverse environmental impacts.”  
(Underline added.)  

 
http://www.mass.gov/dcr/stewardship/acec/acecProgram.htm  
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http://www.mass.gov/dcr/stewardship/acec/acecProgram.htm
http://www.mass.gov/dcr/stewardship/acec/acecProgram.htm
http://www.mass.gov/dcr/stewardship/acec/acecProgram.htm


ACEC Regulations 
• The State regulations include the following: 
 

 (4) Uniqueness of Area: The area is unique or unusual from a 
regional, state, or national perspective...will apply to 
endangered plant and animal species; geologic features; 
archaeological/ historic/cultural features; or other resources of 
educational value; (Underline added.) 

   Irreversibility of Impact: …Irreversibility of impact will be 
assessed based on such factors as: the dependence of natural 
systems on groundwater; the tolerance of animals and 
habitats to pollutants; the degree of interdependence of 
ecosystems; and the sensitivity of species to changes in 
salinity; (Underline added.)   

 
301 CMR: EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS, 301 CMR 12.00 AREAS OF CRITICAL 
ENVIRONMENTAL CONCERN 
 
http://www.mass.gov/dcr/stewardship/acec/acecProgram.htm  
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The Hofe Trust 
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Hofe Land Gift 

In 1982 the Hofe 
Trust deeded 
approximately 57 
acres of upland and 
marsh located in 
Namskaket Marsh in 
Orleans to the 
Orleans Conservation 
Trust (OCT). 
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Hofe Deed 
 to 

Orleans 
Conservation 

Trust, August 19, 
1982 
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Hofe Deed 
 to 

Orleans 
Conservation 

Trust, August 19, 
1982 

“This land shall be 
preserved perpetually 
as open space devoted 
only to conservation 
purposes.” 
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Letter from  
Carolyn Hofe Nowak to 

 the Orleans 
Conservation Trust, 

April 12, 2011 

“I understand that the proposed sewer 
plant would increase the amount of 
freshwater effluent into Namskaket Marsh 
by as much as 600,000 gallons per day. If 
this sewer plan goes through, your 
conservation mission will have failed my 
Uncle and all those to whom the marsh is 
important past and future. 
 
As a Hofe and a marine biologist, I am very 
concerned and angered that it has come 
this far. Where are the LAWS that protect 
the land you say you are protecting?” 
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Letter from  
Carolyn Hofe 

Nowak 
 to 

Michael Ford, 
January 3, 2014 
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Letter from  
Carolyn Hofe 

Nowak  to 
Michael Ford, 

January 3, 2014 

“The legal document signed 
in 1982 by my uncle with 
the OCT makes this 
saltwater system unusable 
as a “runoff” for freshwater 
effluent as this is not a 
‘conservation use’.  The 
1985 designation was given 
to ensure that this 
environmentally critical 
land was protected and its 
approval was unanimous.” 



Legal Opinions 

• In 2014 Town Counsel provided legal 
opinions to 8 specific questions 
regarding the proposed Tri-Town 
septage & sewage treatment plant at 
the location and the Namskaket Marsh. 

• These questions are presented in the 
following slides. 

• Only a final summary to this request is 
provided. 
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Michael Ford 
 to Orleans 

BoS, 
January 22, 

2014 
Page 1. “Question #1  That persons or 
entities have ‘standing’ today to bring 
action or block or forestall the 
discharge (even if such discharge is 
through seepage or groundwater of 
any substance - including freshwater 
– into Namskaket Marsh and/or Cape 
Cod Bay between the town of 
Brewster’s Nauset marsh border…?  
This might include… abutters, The 
Orleans Conservation Trust, other 
landowners, conservation 
Commissions, individual citizens…”  
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Page 10. “Question #2 
On what grounds might such 
legal action(s) be advanced?” 

Michael Ford 
 to Orleans 

BoS, 
January 22, 

2014 
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Page 11. “Question #3  
Who might/would the 
adverse parties be?” 

Page 11.  “Question #4  In 
what court(s) might such 
an action be brought?” 

Michael Ford 
 to Orleans BoS, 

January 22, 2014 
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Page 12. “Question #5  How 
long might such a matter take 
to resolve if not subject to an 
agreed upon disposition?” 

Page 12. Question #6  If not 
subject to an agreed upon 
disposition, what is your 
assessment of the chances the 
plaintiffs in such an action 
might prevail?” 

Michael Ford 
 to Orleans BoS, 

January 22, 2014 
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Page 17. “Question #7  How 
much might the defense of 
such an action cost the town 
of Orleans?” 

Michael Ford 
 to Orleans 

BoS, 
January 22, 

2014 
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Page 18. “Question #8  Also 
please advise (if it's 
considered a separate issue 
from above) what 
considerations need to be 
made in regards to the 
Hofe/OCT restrictive covenant 
and its possible legal effect on 
use of Namskaket marsh?” 

Michael Ford 
 to Orleans BoS, 

January 22, 2014 
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Page 21 “The protection of the coastal resources and 
Namskaket Marsh including the Hofe Conservation area 
and the Furst property will continue to be reviewed and 
addressed through the permitting process.  Pursuant to the 
DRI Decision, the Town will be required to provide 
confirmatory modeling results using the Linked Water 
Quality Model to identify estimated nitrogen reductions in 
nitrogen loading and interim water quality improvements 
associated with each phase of the Town’s Core Program 
sewer construction program.  The Town will be required to 
conduct groundwater monitoring of the Tri-Town site as 
part of the Town’s AMP* as a condition of the CCC’s DRI 
approval process.”  

Michael Ford 
 to Orleans 

BoS, 
January 22, 

2014 

* Adaptive Management Plan. 
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Page 21 (Cont’d).  “The AMP includes a Groundwater and 
Surface Water Quality Monitoring Plan that identifies 
specific annual water quality monitoring activities to be 
completed by the Town for the Tri-Town Site area, 
sensitive coastal embayments and select freshwater 
ponds in Orleans.  The AMP requires the Town to 
coordinate its ongoing water quality monitoring 
activities with MassDEP, CCC, and ongoing water quality 
monitoring and modeling activities in Orleans being 
carried out by MEP, the United States Geological Survey 
(USGS), the Pleasant Bay Alliance, the Orleans Ponds 
Coalition and the Orleans Marine and Fresh Water 
Quality Task Force.” 

Michael Ford 
 to Orleans 

BoS, 
January 22, 

2014 
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Page 21.  “In light of the 
requirements of the Cape Cod 
Commission in the DRI decision on 
the CWMP and the comments in the 
SEIR decision regarding the 
importance of the Namskaket 
marsh system, my opinion as set 
forth above in answer to questions 
number 1 – 7 is not changed by the 
existence of the Hofe deed and 
Furst Conservation Restriction.” 

Michael Ford 
 to Orleans 

BoS, 
January 22, 

2014 



The End 
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