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Executive Summary 
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The Coastal Systems Program at the School of Marine Science and Technology 

(SMAST), University of Massachusetts Dartmouth  has completed a review of pond monitoring 
data collected by Town of Eastham volunteers from 10 ponds between 2001 and 2006.  This 
review includes a detailed review of six ponds selected by the Eastham Water Resources 
Advisory Board:  Great, Herring, Muddy, Long, Minister, and Schoolhouse.  The detailed review 
includes delineation of pond watersheds, development of water and phosphorus budgets, 
characterization of the ponds ecological status, and review of pertinent data within the context of 
this additional information.  This review also includes use of revised bathymetric maps that were 
developed by Cape Cod Commission staff for all of the ponds except Great and Herring based on 
data collected by town volunteers.  The overall project was completed using funding to the Pond 
and Lake Stewardship (PALS) program from Barnstable County’s Growth Management 
Initiative. 

 
The review of all the volunteer data from 10 ponds monitored in Eastham indicates that 

eight of the ponds have average dissolved oxygen concentrations that fail to attain minimum 
thresholds in the state surface water regulations.  Jemima and Muddy are the two ponds that meet 
state dissolved oxygen standards.  Review of nitrogen and phosphorus concentrations finds that 
all ponds are phosphorus limited, which means that water quality in all of the ponds is 
determined by phosphorus loads.  Review of average total phosphorus concentrations also shows 
that all of the ponds exceed the 10 ppb “healthy” threshold that was developed by the Cape Cod 
Commission specifically for Cape Cod ponds (Eichner and others, 2003).    
 

Six ponds were selected by the town for more detailed review by SMAST staff.  These 
reviews allow the water quality data review to be enhanced by incorporating watershed 
delineation and development of water and phosphorus budgets.  Development of the watersheds 
allowed project staff to determine how the ponds interact with the surrounding aquifer.  Staff 
also developed estimates of current and future sources of phosphorus loads, which can then be 
compared to the average measured mass in each of the ponds to assess delays in phosphorus 
transport from the pond watersheds and likely future steady-state conditions.  Because 
phosphorus moves very slowly in Cape Cod aquifer conditions, it can take decades in some cases 
for loads from a nearby  sources, such as septic systems, to reach a pond shoreline and discharge 
into the pond.  Comparison of existing conditions to projected future loads in the six ponds show 
that only a fraction of the steady-state watershed nutrient loads have reached the ponds; water 
quality will worsen in time as systems move closer to steady state.   
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The detailed review of the six individual ponds also shows that all but Muddy have both 
ecological and regulatory impairments.  Development of appropriate and cost-effective water 
quality restoration strategies for all these ponds will require collection of some additional 
information.  All ponds require sampling of their sediments to directly measure current and 
future potential phosphorus loading from the sediments to the overall load within each pond.  
Review of the phosphorus budgets also indicates that development of pond-specific information 
about stormwater inputs and aquatic bird populations is important for effectively targeting 
restoration strategies.  Collection of this information, along with other recommended pond-
specific data, will refine the phosphorus budgets and ensure that management and restoration 
strategies accurately target the sources of the impairments in these ponds. 

 
In addition to addressing these data needs for effective restoration plans, additional 

information is also necessary to resolve some inconsistencies in the existing datasets.  Great, 
Long, and Minister/Schoolhouse have inconsistencies between total phosphorus results and 
dissolved oxygen readings.  It appears that some of the shallow and deep phosphorus 
concentration results may have been transposed.  It is recommended that additional water quality 
sampling be paired with the recommended sediment sampling to ensure that these 
inconsistencies are resolved and the restoration strategies are well-defined. 

 
Since the results from the detailed and town-wide data reviews consistently show 

impairments in almost all of Eastham’s ponds and restoration activities will require significant 
coordination and guidance, it is further recommended that the Town of Eastham consider 
development of an integrated pond remediation and monitoring program.  This program would 
be tasked with:  a) addressing the existing impairments each pond, b) developing ways to ensure 
the future long term health of these ecosystems, and c) integrating on-going monitoring to assess 
long term water quality trends and efficacy of remedial projects.  The suggested details of such a 
program are described in a series of recommendations and it is further suggested that such a 
program could be jointly managed by SMAST and the Town of Eastham.   

 
These recommendations and others are described in more detail in this report.  SMAST 

staff are available to assist the town in discussion of these types of activities, the pond analysis 
results, and recommendations contained in the report.
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I.   Introduction 
The Town of Eastham has 23 ponds that collectively occupy 258 acres (Eichner and 

others, 2003).  Of these ponds, 16 of them are greater than one acre and five of them are greater 
than ten acres: Great, Herring, Long/Depot, Muddy, and Minister.  Local concerns about the 
water quality of these ponds have grown as impacts from population growth have been measured 
in other water resources.  

 
Local pond concerns mirror pond concerns that are being raised Cape-wide.  The Cape 

Cod Commission (CCC) and other community partners, including the Community Foundation of 
Cape Cod, the state Executive Office of Environmental Affairs, and the University of 
Massachusetts Dartmouth School of Marine Science and Technology (SMAST), developed the 
Pond and Lake Stewards (PALS) program in 2000 to respond to these concerns.  Initial PALS 
activities included the production of the Cape Cod Pond and Lake Atlas (Eichner and others, 
2003), a number of “Ponds in Peril” workshops where pond concerns and solutions could be 
shared among all towns and volunteers, and participation of volunteers in the National Secchi 
Dip-In using Secchi disks provided by the CCC to measure transparency in their ponds.  
Volunteers who participated in the Dip-In wanted to know more about the water quality in their 
ponds and, with SMAST’s offer of free laboratory analysis of water samples, the CCC, SMAST, 
and the towns created the first PALS Snapshot of pond water quality sampling in 2001. 
 

 Many towns, including Eastham, took the opportunities presented by the annual PALS 
Snapshots, which have continued from 2001 through 2008, to create larger, more intensive 
volunteer pond monitoring programs.  Eastham’s monitoring program has included getting 
funding for laboratory analysis of water samples, training of volunteers, sampling throughout 
select summers, and coordination through town staff.  The Eastham program uses the PALS 
sampling protocol as guidance and has included the collection of samples from 10 of the town’s 
ponds (Figure I-1).  Over the years, results from the sampling program have been presented at a 
number of Ponds in Peril workshops and meetings of various town boards. 

 
In 2005, Barnstable County asked the towns for proposals to use county services to help 

address impacts from growth.  A number of towns, including Eastham, requested CCC assistance 
to provide interpretation of volunteer-collected pond water quality data.  The project scope 
developed by Eastham and CCC staff  for this effort included an overall review and 
interpretation of all volunteer-collected pond water quality data, as well as detailed reviews, 
including water and phosphorus budgets, of six ponds selected by the Town.  Staff from the 
Coastal Systems Program at the University of Massachusetts Dartmouth School of Marine 
Science and Technology (SMAST) are now working with the CCC to complete this project.   

 
With the assistance of a number of core town volunteers, all of the volunteer data was 

compiled, organized, and reviewed by SMAST and CCC water resources staff.  A preliminary 
summary of this review was presented at a combined town Water Resources Advisory Board and 
Waste Water Management Planning Committee meeting on June 13, 2006.  At that meeting, the 
boards, in consultation with other concerned citizens and staff, selected the following ponds for 
the more detailed review: Great, Herring, Long/Depot, Muddy, and Minister/Schoolhouse (see 
Figure I-1).  The information presented below details the overall review of the volunteer 
monitoring data, followed by the detailed review of the selected ponds.  
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Figure I-1.  Ponds regularly sampled by Eastham volunteers  
Ponds colored pink have been regularly sampled by Eastham volunteers and their water quality 
and watershed information is reviewed in detail in this report.  Ponds colored green are regularly 
sampled and their data is included in this report, but they are not subject to detailed review.  
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