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Massachusetts Estuaries Reports (MEP)

= Nantucket Harbor — Completed

= Total Maximum Daily Load (TMDL) Established
= Based on MEP Thresholds

= Sesachacha Pond — Completed
= TMDL Established
= Based on MEP Thresholds
= \Madaket Harbor / Long Pond — Completed

= TMDL In Process — Thresholds Established
= Draft Report Released
= Public Hearing
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Nantucket Harbor MEP




Nantucket Harbor Delineations




Nantucket Harbor Estuary System Nitrogen
Load
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Model of Nantucket Harbor — Brant Point
Tide Rotation

MASSACHUSETTS ESTUARIES PROJECT

Figure V-26.  Close-up of Nantucket Harbor, showing output from the hydrodynamic model at a single

time step, where a recirculation eddy (or gyre) has set up on the south side of Brant A

Point. -
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Nantucket Harbor Total Nitrogen
Concentrations — MEP Report

MASSACHUSETTS ESTUARIES PROJECT
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Figure YWI-8.

Contour plot of modeled total nitrogen concentrations (mg/L) in the Mantucket Harbor
system, for projected build-out scenario A" loading conditions.
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Nantucket Harbor Nitrogen Load Rates,

Thresholds and Targets
Embayments | Present Watershed Load kg/day | Target Threshold Watershed Load kglday Difference
Head of Harbor 1.86 0.719 107
Quaise Basin 212 114 0.98
Town Basin 122 10.71 1.1
Polpis Harbor 3.52 218 1,34
Total 19.72 ko/day 14.89 ko/day 4.9 kglday

A

=

F -
WOODARD
SCURRAN



Nantucket Harbor Septic Thresholds

MEP REPORT THRESHOLDS - SEPTIC LOADS

Table VIII-2.

Comparison of sub-embayment watershed septic loads (attenuated) used for
modeling of present and threshold loading scenarios of the Nantucket Harbor
system. These loads do not include direct atmospheric deposition (onto the
sub-embayment surface), benthic flux, runoff, or fertilizer loading terms.

present threshold “"A" | Threshold “"A” | threshold "B" | Threshold “B"

sub-embayment septic load septic load septic load % septic load septic load %
(ka/day) (ka/day) change (ka/day) change
Head of the Harbor 0.705 0.141 -80.0% 0.000 -100.0%
Polpis Harbaor 0.435 0.087 -80.0% 0.000 -100.0%
Quaise Basin 0.392 0.078 -80.0% 0.000 -100.0%
Town Basin 5.194 0.000 -100.0% 0.000 -100.0%
System Total 6.726 0.306 -95 4% 0.000 -100.0%

A

-

F -
WOODARD
SCURRAN



Final MEP Recommendations

= 2004 CWMP Update to Incorporate

= Nantucket Harbor TMDL
= Plan to Meet Thresholds

m Sesachacha Pond TMDL
= Plan to Meet Thresholds

= Madaket Harbor / Long Pond TMDL
= Once Completed, Plan to Meet Thresholds
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What's Next?

= |ncorporate the MEP Supplemental Data to CWMP Update

= Review Soon to be Released Madaket Harbor and Long
Pond TMDL From MEP

= Develop Plans to Meet Thresholds — Incorporate in CWMP
update




Massachusetts Estuaries
Program Update

Questions and Answers _

rO RS ;“ "-' g

e - |
‘.l..\{‘ ;" |

=
y g ‘
WOODARD
&CURRAN



Massachusetts Estuaries
Program Update
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2 Total Nitrogen TMDLs

MA97-26 2004

and pathogens by MassDEP.

Embayment Description Sub-Embayment THWDL
(kz/dav)
Nantucket Harbor Determined to be impaired for Head of Harbor 23
Water Body Segment # nutrients, pathogens, and noxious | Quaise Basin 64
MA97-01_2004 aquatic plants by MassDEP. Town Basin 15
Polpis Harbor Determined to be impaired for
Water Body Segment # nutrients, other habitat alterations, 31
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TYPICAL ON-SITE HARBOR WATERSHED WASTEWATER DISPOSAL SYSTEM

Evapotranspiration
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Nantucket Harbor MEP

LEGEND :
oo PROPOSED LOW PRESSURE SEWER
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MOMOMOY STUDY AREA BOUMDARY

STUDY AREA
BOUNDARY BETWEEM
MONCMOY AND SHIMMO
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FROM SHIMMO STUDY AREA ¥
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Sesachacha Pond Estuary System Nitrogen
Load
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Sesachacha Pond TMDL

A similar improvement in the TN concentration in the following year was found, with the
simulated spring level set to 0.82 mg/L. This starting concentration was dernved using the
difference in the TN concentrations computed at the end of the 2003 simulations with and
without the mid-summer breach. This difference was determined to be 0.42 mg/L, and was
assumed to carry through to the simulated 2004 spring. This 0.42mg/L difference was
subtracted from the measured 2003 pre-breach concentration of 1.24 mg/L to arrive at the
modified starting concentration of 0.82 mg/L . Simulation  results from the second
consecutive year with a mid-summer breach show that the TN concentration never rises above
1.00 mg/L, and that the average TN concentration is 0.64, which is a 0.13 mg/L improvement
over average conditions computed for the 2003 season without a mid-summer breach.

Model results indicate that water quality improvements that may provide more stable
environment for flora and fauna is possible with the addition of a successful mid-summer
breach. Data indicate that openings as short as six days are sufficient to provide sufficient tidal
flushing and raise salinity levels near 30 ppt. Pond salinity is a useful indicator of breach
success, as opposed to the duration of the opening. With the mid-summer breach, it should be
possible to maintain salinities above 25 ppt and TN concentrations below 1.00 mg/L.

A significant improvement in the nitrogen related health of Sesachacha Fond infaunal
animal habitat would result from the above modeled addition of a mid summer opening. It would
be possible to use the monthly monitoring data to indicate when the mid-summer breach should
occur. The primary indicator would be when the pond salinity drops below 25 ppt. The
secondary indicator would be when the pond TN concentration rises above 0.95 mg/L. If this
strategy is followed in the future, the result would be year-round salinities above 22 ppt and TN
concentrations below 1.00 mg/L. It is important to note that the modeled maximum and average
TN levels are likely conservative estimates as they do not include potential reductions in the rate
of sediment nitrogen regeneration often associated with the lowering of nitrogen enrichment of
embayment waters.
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Madaket Harbor MEP

Nantucket Sound

Madaket Harbor

Madaket Ditch

Long Pond

Atlantic Ocean

Image © 2010 TerraM

Imagery Date: Jul 29 o7 G4T68"N 7071172 . . " Eyealt. 13138,
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Madaket Harbor Estuary System Nitrogen Load

MASSACHUSETTS ESTUARIES PROJECT

OWastewater
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Figure IV-6. Land use-specific unattenuated nitrogen load (by percent) to the overall Madaket Harbor System watershed. “QOwerall
Load” is the total nitrogen input within the watershed including atmospheric deposition to the estuary and nitrogen
from natural surfaces (forests, grassland, etc), while the “Local Control Load” represents those nitrogen sources that
could potentially be under local regulatory control.
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Madaket Harbor and Long Pond Thresholds

Table VIII-2. Comparison of sub-embayment watershed septic loads (attenuated) used
for modeling of present and threshold loading scenarios of the Madaket
Harbor System. These loads do not include direct atmospheric
deposition (onto the sub-embayment surface), benthic flux, runoff, or
fertilizer loading terms.
present threshold threshold
sub-embayment septic load septic load septic load %
(kg/day) (kg/day) change
Madaket Harbor 0354 0.384 0.0%
Hither Creek 2807 0.000 -100.0%
Madaket Ditch 1.510 1.510 0.0%
MNorth Head Long Pond 0.071 0.071 0.0%
Long Pond 0.342 0.342 0.0%
System Total 5214 2307 -55.8%

Madaket Harbor and Long Pond TMDL - TBD
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CWMP Needs Areas Matrix
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CWMP Needs Areas Matrix
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CWMP Needs Areas Matrix
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Monomoy Build Out Analysis

RATERS
gty

Monomoy Build Out Analysis
Prepared by Nantucket Planning Office Revised Feb 16, 2011

. . 3 or more .
1 Unit 2 Unit Units Total Units
Existing
Dwelling 44 120 14 178
@ 385= @ 605 = @715=
A 16,940 g/d 72,600 g/d 10,010 g/d 99,550 g/d
A 44 56 0 100
Dwelling
Flow *=9,680 g/d ** = 30,800 g/d 0g/d 40,480 g/d

88
26,620 g/d

176
103,400g/d

14
10,010 g/d

278
140,030 g/d

Key:

g/d= gallons
per day

e * 44 second dwellings on existing lots

@ 220/unit = 9,680 g/d

** 36 units 16 vacant lots;
20 units on newly created lots:

@ 550/unit = 30,800 g/d

e Flow based on 110 gallons per bedroom per day

e 2 units assumed at 2 bedrooms

e 1 unit assumed at 3.5 bedrooms A
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Shimmo Build Out Analysis

Shimmo Build Out Analysis
Prepared by Nantucket Planning Office Revised Feb 16, 2011

1 Unit 2 Unit seu more Total Units
Units
Existing 216
Dwelling 76 12 28
@ 385= @ 605 = @715=
Flow 29260 g/d 67,760 g/d 20,020 g/d 117,040 g/d
S 67 118 0 185
Dwelling
Flow *=14,740g/d || ** = 64,900 g/d 0g/d 79,640 g/d
— 143 230 28 401
44,000 g/d 132,660 g/d 20,020 g/d 196,680 g/d

Key:

e * 67second dwellings on accessory lots (@ 220/unit = 14,740 g/d

g/d = gallons e ** 34 ynits 17 vacant lots:
per day 84 units on newly created lots:

@ 550/unit=18,700 g/d
@ 550/unit = 46,200 g/d
Total = 64,900 g/d

e Flow based on 110 gallons per bedroom per day
e 1 unit assumed at 3.5 bedrooms
e 2 units assumed at 2 bedrooms
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Nantucket Groundwater Flow Directions
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WATER RESOURCES PAOTECTION PLAN
| MANTUCKET, MASSAGHUSETTS
E Herduckel Land Council - darruary 1820
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Atmospheric Deposition (USEPA)




Benthic Flux Sample (USGS)
Processes Regulating Benthic Flux
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