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WAT E R  R E S O U R C E  M O N I T O R I N G  I S  
B E I N G  C O N D U C T E D  A C R O S S  T H E  

WAT E R S  O F  C A P E  C O D . . .



CURRENT WATER RESOURCE MONITORING

 E M B AY M E N T S
 P O N D S
 D R I N K I N G  WAT E R
 E E LG R A S S  ( S TAT E )
 T R E AT M E N T  FA C I L I T I E S  

( M U N I C I PA L  TO  I A )

 S TO R M WAT E R
 G R O U N D WAT E R  L E V E L S
 S T R E A M F LOW
 P R E C I P I TAT I O N
 O F FS H O R E  WAT E RS



COMPLIANCE MONITORING

 Water quality

 Ecosystem
 Benthic

 Aquatic–eelgrass

 Watershed nitrogen reduction 
progress

 Adaptive management

PERFORMANCE MONITORING

 Piloting innovative technologies

 Wastewater Treatment Facilities



T H E  208  PLA N  U PDAT E  
REC OMMENDS  A REG I ONA L WAT ER  
QU A L I T Y  MON I TOR I NG  PROG RA M  

A ND  DATA WA REH OU SE



 Massachusetts Estuaries Project

 Pleasant Bay Alliance

 National Park Service

 Buzzards Bay Coalition

 Center for Coastal Studies
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C OMPL I A NC E  MON I TOR I NG  
C OU PLED  W I T H  PERFORMA NC E  

MON I TOR I NG  W I LL BE  NEC ESSA RY 
TO  MEA SU RE  PROG RESS  



SECTION 208 AREA WIDE WATER QUALITY MANAGEMENT PLAN

M O N I TO R I N G  S U B C O M M I T T E E

To provide advice and guidance on appropriate 
monitoring protocols for technology efficiency 
and total maximum daily loads, while identifying 
a process for consolidating all available 
monitoring data in a central location and format.
— Mission



NON- TRADITIONAL TECHNOLOGY MONITORING 
PROTOCOLS

 I/A SYSTEMS

 ECO-TOILETS

 PERMEABLE REACTIVE BARRIERS

 SHELLFISH AQUACULTURE

 SHELLFISH BED RESTORATION

 INLET MODIFICATION FOR COASTAL RESTORATION

 INLET MODIFICATION

 FLOATING CONSTRUCTED WETLANDS





Pilot Project Context, Approach and Evaluation
 Site Selection

 Site Characterization

 Suitability

 Pilot Project Scale

 Performance Measures

 Pilot Results

 Evaluation of Risks

 Contingency Planning

 Adverse Impacts

 Permitting

 Qualifications

 Project Scope



 Watershed Scale

 Pilot Project Monitoring

 Data Collection Categories
 Cost

 Performance

 Operation and Maintenance

 Data Collection and 
Tracking

 Data Flow

 Data Collection and 
Utilization

 Roles and Responsibilities

 Reporting Format and 
Frequency

 Feedback mechanisms





Permeable Reactive Barrier

PILOT OF 250 FEET

17 MONITORING WELLS

MULTIPLE PARAMETERS





Floating Constructed Wetlands

4 X 16,000 SQ FT

8 MONITORING POINTS

MULTIPLE PARAMETERS



Municipal and 
Private Wastewater 
Treatment Facilities

IA Systems

Wastewater  
Compliance 
Monitoring
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Additional Regional Data for 
Water Resource Management



Public Drinking 
Water Supplies

~170 Gravel 
Packed Wells

Nitrate

Compounds of 
Emerging 
Concern



Emerging Compounds of 
Concern
 Unregulated Contaminant Monitoring Rule  (UCMR)  Safe 

Drinking Water Act
 10,797 National Supply Sources Sampled

 82 Detections of PFOS

 25 Cape Supply Sources Sampled

 5 detections of PFOS
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Aggregate Trend in Pumping Rates



Trends in Pumping Rates



Since the year 2000, the 
atmospheric deposition of 
nitrate across New England, 
and Cape Cod, has decreased 
by about 50%.

(Lloret and Valiela, in press)



USGS Study of the Effect of Sea 
Level Rise on Groundwater



Tracking Water Quality Changes

o Station 4
o Allens Harbor Marina

o Station 4A
o Allen’s Hulse Pt. 

o Station 5
o Allen’s Harbor Creek



o Depth of Harbor was 2’ TO 4.5’ (MLW)
o Adequate Navigable Depth: 6’

Allen’s Harbor Dredging Needs

MEP indicates benthic flux is 3 times the watershed load







996 Ponds



Pond and Lake Steward Sampling



Improved Data Integrity and 
Analytics



Always excessive phosphorus (above 8 µg/L), except 2001.



226 Sampled Ponds







 Ponds and Lakes Stewardship Program
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