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WATER RESOURCE MONITORING IS
BEING CONDUCTED ACROSS THE
WATERS OF CAPE COD...



CURRENT WATER RESOURCE MONITORING

‘.:f, $
ng e
T"_'.:‘" # .
*,? : ; ::J ‘
s
B = EMBAYMENTS = - S TORMWATER 10 T8 Lo
; PONBS 7 S 1 GROUNDWATER LEVERS 5500/ 7
, " /DRINKING WATER _». /% STREAMFLOM RN
- ¥ EELGRASS (STATE)* O 7. PRECTPITATION' W, e

* TREATMENT FACI-LITIES 5 ® OFFSHORE WATERS
‘ (l\/I(JNICIPAL"TO I’A) il

o
-



COMPLIANCE MONITORING PERFORMANCE MONITORING

= Water quality = Piloting innovative technologies
= Ecosystem = Wastewater Treatment Facilities
= Benthic

= Aquatic-eelgrass

= Watershed nitrogen reduction
progress

= Adaptive management



THE 208 PLAN UPDATE
RECOMMENDS A REGIONAL WATER
QUALITY MONITORING PROGRAM

AND DATA WAREHOUSE



one. cape

lmpiementm o] L',IIIOHS for clean water

B Center for Coastal Studies
B Buzzards Bay Coalition

@ National Park Service

M Pleasant Bay Alliance

M Massachusetts Estuaries Project
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Cape Cod Water Quality

Search by Embayment and Station

Embayment: *

Station: *
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COMPLIANCE MONITORING
COUPLED WITH PERFORMANCE
MONITORING WILL BE NECESSARY
TO MEASURE PROGRESS



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

SECTION 208 AREA WIDE WATER QUALITY MANAGEMENT PLAN

MONITORING SUBCOMMITTEE




NON- TRADITIONAL TECHNOLOGY MONITORING
PROTOCOLS

= |/A SYSTEMS

= ECO-TOILETS

= PERMEABLE REACTIVE BARRIERS

= SHELLFISH AQUACULTURE

= SHELLFISH BED RESTORATION

= INLET MODIFICATION FOR COASTAL RESTORATION
= [INLET MODIFICATION

= FLOATING CONSTRUCTED WETLANDS




Prelimiﬁary Guidance for Piloting, Mori:iforing,
and Evaluating Non-Traditional Water Quality

Improvement Technologies on Cape Cod

June 13, 2016

Criteria for selecting Pilot Projects

General Monitoring Guidance & Monitoring
Protocols for eight priority non-traditional
technologies so that essential data is
consistently collected.

Evaluation Considerations to help determine
which water quality improvement technologies
are best to prioritize for implementation.




CRITERIA FOR PROPOSED PILOT PROJECTS

for Non-Traditional Technology Implementation
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Pilot Project Context, Approach and Evaluation

= Site Selection = Adverse Impacts
= Site Characterization = Permitting

= Suitability = Qualifications

= Pilot Project Scale = Project Scope

= Performance Measures
= Pilot Results
= Evaluation of Risks

= Contingency Planning
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4 MONITORING GUIDELINES
for Non-Traditional Technologies

= Watershed Scale = Data Collection and

= Pilot Project Monitoring Utilization

= Data Collection Categories " Roles and Responsibilities

= Cost = Reporting Format and

= Performance Frequency

= Operation and Maintenance " Feedback mechanisms

= Data Collection and
Tracking

= Data Flow



TECHNOLOGY MONITORING PROTOCOLS

for Non-Traditional Technologies

CHAPTER

@ REMEDIATION

PRBs intercept and treat
nitrogen in groundwater

Permeable Reactive Barrier




Permeable Reactive Barrier

PILOT OF 250 FEET
17 MONITORING WELLS

MULTIPLE PARAMETERS
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TECHNOLOGY MONITORING PROTOCOLS

for Non-Traditional Technologies

CHAPTER

24l RESTORATION ~ [R995 )

Floating Constructed Wetlands
have potential to intercept and
treat nitrogen already existing
in coastal embayments

Floating Constructed Wetlands



A 4

Floating Constructed Wetlands

4 X 16,000 SQ FT
8 MONITORING POINTS
MULTIPLE PARAMETERS

Plant material

Planting media

Floating mat material
(Biofilm with microbes)

Floating Wetland

, Variable Water Depth

Anchor

Benthic Sediments

FLOATING CONSTRUCTED WETLAND SITE PLAN
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Wastewater
Compliance
Monitoring
Municipal and

Private Wastewater
Treatment Facilities

|A Systems



Skaket Corners Wastewater
Influent and Effluent
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Additional Regional Data for
Water Resource Management



Public Drinking
Water Supplies

~170 Gravel
Packed Wells

Nitrate
Compounds of

Emerging
Concern
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= Unregulated Contaminant Monitoring Rule (UCMR) Safe
Drinking Water Act

= 10,797 National Supply Sources Sampled
= 82 Detections of PFOS

Emerging Compounds
Concern

= 25 Cape Supply Sources Sampled
= 5 detections of PFOS



Aggregate Trend in Pumping Ratesg

Total Yearly Pumping from Cape Cod Public Supply Wells
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Trends In Pumping Rates

% Change from Year Previous
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1995

2000

2005

2010

2015

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

Altitude of water table, in feet above
National Geodetic Vertical Datum of 1929

1975 1980 1985 1990 1995 2000 2005 2010 2015




implementing

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

Massachusetts Estuaries Project

Linked Watershed-Embayment Model to Determine Critical
Nitrogen Loading Thresholds for the Allen, Wychmere and
ucket Harbor Embay Sy o
Harwich, Massachusetts

y of Massachusetts Department of
School of Marine Science and Technology Environmental Protection

FINAL REPORT — June 2010




Allen’s Harbor Dredging Needs >

o Depth of Harbor was 2° TO 4.5” (MLW)
o Adequate Navigable Depth: 6’
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Aymrage of Total N conc. (mg/L M)
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implementing

Average of CHI-a {ug/L)
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996 Ponds
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Pond and Lake Steward Sampling
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Improved Data Integrity and

Analytics

External Drata

Database Tools

== 4 i 2 ion ~ Tom =i Mew a .
% J 46 Cut Y Z‘I,Ascendlng L7 Selection “@ =i’ Mew % Totals 3ac Replace ::_‘: E? Calibri T2 -|:i= 1= b
L='|§ Copy El Descending EAdvanced = =& Save A:} Spelling = GoTo ~
Wiews Paste Filter Refresh Find Size to Switch -~ ab - = —0 =— - EH -
- & Format Painter ‘:.-"__/ Remove Sort "W Togagle Filter Al ¥ Delete EMore' [} Select ™ | Fit Form Windows « LT é — ﬁ - = @
Views | Clipboard = | Sort & Filter | Records Find Window | Text Formatting = |
All Access Objects = « Town - | -| Depth(m) -| 2000 - 2002 - 2003 -/ 2004 -] 2005 -| 20
Tables P Orleans Bakers Pond 0.5 8.2 8.1 7.7 8.5 77

EH ExtractDissolvedOxygenReadings Orleans Bakers Pond 1.0 8.3 8.1 7.7 8.5 7.7

B Extractsamples Orleans Bakers Pond 2.0 8.2 8.1 7.7 8.5 7.6
Orleans Bakers Pond 3.0 8.3 8.1 7.6 8.5 7.6

E ExtractSampleSets _

Orleans Bakers Pond 4.0 8.3 8.1 7.6 8.5 7.6

B3 Filetist Orleans Bakers Pond 5.0 8.2 2.0 7.5 8.5 7.5
EH Ponds Orleans Bakers Pond 6.0 8.2 8.0 7.6 2.4 7.5
EH Reg Orleans Bakers Pond 7.0 7.9 7.9 9.1 8.5 9.3
EH Towns Orleans Bakers Pond 3.0 9.0 8.0 9.9 2.6 10.0

- Orleans Bakers Pond 9.0 11.6 7.7 10.3 11.7 10.0
Queries ES -

Orleans Bakers Pond 10.0 9.6 4.6 11.3 12.3 10.5
Qryl00 Sample Sets By Pond - All Ponds -

Orleans Bakers Pond 11.0 6.7 2.6 10.0 10.4 10.6
Q10 Sample Sets By Pond - Selected Ponds orleans Bakers Pond 12.0 2.0 0.6 6.7 7.5 7.6
Qry120 Sample Set Analysis - Secchi Depth Orleans Bakers Pond 13.0 0.6 0.0 4.6 5.8 6.1
Qryl21l Sample Set Analysis - Secchi Percent Orleans Bakers Pond 14.0 0.5 0.3 1.2 2.6 4.7
™ Qryl2? Sample Set Analysis - Trophic Secchi COrleans Bakers Pond 15.0 0.4 0.3 0.1 0.6 2.9
o123 s | Set Analveis - Trophic Chi Orleans Bakers Pond 16.0 0.4 0.3 0.1 0.3 2.4

dmple > nalysis - 'rophnic ara 1

Orleans Bakers Pond 16.3
Qryl24 Sample Set Analysis - Trophic Phosphaorus arleans Bakers Pond 16.5
B Qry220 sample Analysis - TH Orleans Bakers Pond 16.8 0.3
Qry223 sample Analysis - Trophic Chlora Orleans Bakers Pond 17.0 0.4 0.1 0.4 2.3
CQiry224 Sample Analysis - Trophic Phosphorus — Orleans Bakers Pond 17.5 0.1

. . Orleans Boland Pond 0.5 6.9 6.3 9.2 7.8 9.7
EE Qry320 Dissolved Oxygen Analysis - DO —

Orleans Boland Pond 1.0 6.4 5.8 4.3 7.6 9.4




Uncle Harvey's Phosphorus Summer Snapshot

N\

N/

T

S N — N\ [/

N

¥1-8nY-02

€T-8ny-8e

T-any-£T

TT-8nY-p2

07-d3s-¥T

60-d35-0T

80-8NY-G 2

[0-8NY-TT

2007|2008 200920102011 2012 2013|2014

90-d3s-17

90-8ny-91

2006

60-095-97

G0-8ny-72

2005

0-095-72

#0-8ny-#2

2004

€0-d9s-10

20-d3s-10

10-d3s-10

2001|2002 | 2003

Tp]
<

o
=

B o wnownmaonao

MmN

(1/3n) snioydsoygq




implementings

29%

226 Sampled Ponds

M Eutrophic
M Mesotrophic
¥ Not Interpreted

M Oligotrophic




ape ommission 1 W &
Cape Cod Freshwater Ponds Restoration Projects

Cape Coa
FRESHWATER

Ponds Restoration Projects

CONTACT: Tom Cambareri, Watershed Management Director
tcambareri@capecodcommission.org

Earthstar Geographics

The Situation The Consequences The Solutions Ashumet Pond Santuit Pond Hamblin Pond Mystic Lake
MashpeesFalmouth Cotuit marstons Mills miarstons Mills




Cape Cod Commission E1 W &

Cape Cod Freshwater Ponds Restoration Projects = e
CAPE COD
f"n."']

Herring Pond

Issue: Algae blooms from elevated phosphorous levels, low
Eastham dissolved oxygen levels, stressful fish habitat

Restoration technology: Alum Treatment

Year deployed: 2014

Results: Lake clarity improved

Cost: ~$140,000

Link to pond report: hitp:/fwaww. eastham-

ma.gov/Public Documents/FasthamMA webdocs/WaterManagem

=i H LS OIS iDL D]
Contact: |Jane Crowley, jcrowley@eastham-ma.gov

skinequit Pond Rem
Eastham Harwich Harwich Alu

Long Pomd Hinckley's Pond stillwater Pond Lowers Lake Herring Pond Great Pond Flax Pond
Brewster/Harwich Harwich Chatham Chatham Eastham
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B Ponds and Lakes Stewardship Program
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