WATER QUALITY MANAGEMENT PLANNING GRANTS
604(b) PROGRAM, FEDERAL FISCAL YEAR 2015
Administrative Summary
RESPONDENT: Town of Nantucket (Attention Libby Gibson)
Address: 16 Broad Street, Nantucket, MA 02554
Telephone: 508-228-7255
Facsimile: 508-228-7272
Internet: http://www.nantucket-ma.gov/

!
PROJECT TITLE/BASIN: Phosphorus sources for Hummock and Miacomet Ponds, Nantucket, MA
(Islands Basin)
MUNICIPALITIES AND WATERSHED SERVED BY THIS PROJECT:
Town of Nantucket in the Islands Basin
AMOUNT OF FUNDING REQUESTED AND LOCAL MATCH (IF ANY) PROPOSED:
Federal 604 (b) Funds via MassDEP

$26,850.00

Cost Share Proposed

$

5000.00 (not required)

Total Project Budget

$ 31,850.00

!
PROJECT SUMMARY/OBJECTIVES: Both Hummock and Miacomet Ponds are major public
recreational resources on Nantucket, but both experience algae blooms in summer, including
cyanobacteria at potentially hazardous levels. Extensive work has evaluated nitrogen loading in
conjunction with the MEP, and in-lake phosphorus levels are known to be elevated, but there
has been no focused assessment of the sources of phosphorus supporting algae blooms. With low
atmospheric inputs and minimal overland runoff or stream flow, the likely sources are
groundwater and internal release from sediment. Groundwater will be influenced by both
wastewater disposal and stormwater infiltration. This project seeks to sample groundwater
entering the lake and test surficial sediments to determine the potential for those sources to
supply enough phosphorus to support observed blooms. Additional work will assess blooms and
oxygen status critical to release of phosphorus from sediments, as recommended by recent
studies. This project will allow planning for nutrient reductions to improve the conditions of
these ponds, and complements the work done to date by the Town, SMAST, and independent
researchers. This project would also provide enough data to potentially develop a TMDL for
phosphorus for each lake, in accordance with the need indicated by the Massachusetts
Integrated List of Waters.
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Libby Gibson, Town Manager

508-228-7255

Name and Title

Telephone

http://www.nantucket-ma.gov/

508-228-7272

Internet

Facsimile
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AUTHORIZED SIGNATORY:

!
__________________________________________

!
Town Manager__________________________
Signature and Title required

Date

!
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PROPOSAL
1.

CONCISE STATEMENT OF THE PROBLEM:

Recent studies have delineated the watersheds of Hummock and Miacomet Ponds and assessed
in-lake water quality and related features, revealing hydrology dominated by groundwater
and precipitation (minimal surface inflow) and nitrogen loading strongly affected by on-site
wastewater disposal. Elevated phosphorus and nitrogen levels support algae blooms that
include cyanobacteria in the summer and represent both potential health impacts and habitat
impairment. Both nitrogen (N) and phosphorus (P) need to be addressed to meet water
quality targets, but the sources of P are not nearly as well understood as the sources of N.
Over 2/3 of the N load to these ponds comes from wastewater, but no such analysis of P
sources has been conducted, existing data are inadequate to perform such an analysis, and
recommended management options focus on N reductions. Forthcoming TMDLs are expected
to address only nitrogen. A better understanding of P loading to these ponds is needed.

!In Hummock Pond, salinity of at least 5 ppt is targeted, but salinity can be low (<1 ppt) for

much of the summer, as the breaching tends to lower the pond level substantially, with
refilling from groundwater. Freshwater cyanobacteria blooms often occur during summer, with
chlorophyll-a levels as high as 70 µg/L and water clarity lower than 1 m. It has been
suggested that the blooms originate in Head of Hummock Pond, originally a separate water
body, and there are plans to build a separating structure to sequester that pond. However,
unlike the obvious gradient of N from upstream (highest) to downstream (lowest) in Hummock
Pond, the distribution of phosphorus from in-lake samples shows no consistent longitudinal
gradient, with elevated values in all areas of Hummock Pond. As cyanobacteria are known to
thrive in water with low N:P ratios, further reduction of N without at least as large a
reduction in P may worsen blooms while improving other aspects of the system more
dependent on N. The proposed N reduction measures are all valid, but may be inadequate to
meet water body use goals without additional P control. The early 2014 SMAST report and late
2014 CWMP update by Woodard and Curran both acknowledge this issue with regard to Head
of Hummock Pond, and from the available data, the situation may be similar in the main body
of Hummock Pond. A TMDL for Hummock Pond is expected but not yet complete, and will
focus on N.

!Miacomet Pond also experiences algae blooms, including cyanobacteria during summer, with

chlorophyll-a levels as high as 50 µg/L and water clarity lower than 1 m. There is more
intense development in the northern portion of the watershed, but much of this area is
sewered and stormwater is nearly all infiltrated to the sandy soils that comprise more than
90% of the watershed. Still, N loading to the pond is considered excessive, and elevated P
concentrations are also noted in monitoring from 2005 through 2013. There is a distinct
longitudinal gradient of P in Miacomet Pond, with highest values at the upstream (north) end
coinciding with a distinct gradient of groundwater elevation from the north (highest) to the
south (lowest). A report by Sutherland and Oktay called for an examination of nutrient
sources in 2010, based on in-lake studies from 2005-2009. The CWMP update of 2014 calls for
more sewering in the Miacomet Pond watershed, largely in response to 2013 sampling and
overall water quality data review by SMAST with a focus on N control. As with Hummock Pond,
additional P input management may be needed to meet water use goals. A TMDL exists for
Miacomet Pond for mercury in fish tissue, but it has not been the subject of a TMDL for any
nutrient or other water quality impairment.

!
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The targeted problem is algae blooms, especially by cyanobacteria, which are supported by
excessive inputs of N and P. N loading has been characterized and is mostly a function of
wastewater disposal, but P loading has not been adequately assessed and may require
additional management to prevent blooms. The ultimate source of P is still the watershed,
but the delivery mechanism is movement through sandy soils with groundwater and/or release
from accumulations in surficial sediments within each pond. To regain desired water clarity
and prevent algae blooms with negative impacts on human and ecological health, we propose
to examine groundwater inputs to each pond and to assess the surficial sediments for
available P. In association with those sediments, there is a need to examine oxygen dynamics
in these shallow ponds, which do not strongly stratify but can exhibit thermal gradients
conducive to limited mixing and depletion of oxygen at the sediment-water interface. Past
studies have detected only limited low oxygen values, but have called for a more focused
assessment. Additionally, the types of algae involved in blooms may be linked to conditions in
the water column or at the sediment-water interface, and greater knowledge of bloom
composition is needed.

!This project is intended to further management planning to meet water quality standards and

water use goals in Hummock and Miacomet Ponds, benefitting not only those who live nearby,
but everyone in Nantucket who uses the ponds for recreation, visitors to the island who also
recreate on these ponds, and non-human pond users (fish and wildlife) that depend on these
ponds as either residents or migratory users. Hummock and Miacomet Ponds are 2 of 7 Great
Ponds on Nantucket, and there are many other smaller ponds, many of which are experiencing
similar problems. This project will have implications for the other ponds and may help with
fine tuning assessment and management of water resources throughout the island.

!

2.

APPROACH TO THE PROBLEM:

The proposed approach has four elements: sampling and testing of groundwater inputs to each
pond, sampling and testing of surficial sediment in each pond, assessment of oxygen profiles
during summer and at times of day when deficiencies are most likely, and characterization of
algae blooms observed in the ponds. The work will involve multiple groups on Nantucket,
coordinated by the Nantucket Pond Coalition and under the direction of Dr. Ken Wagner of
Water Resource Services, Inc. All interested groups will be kept in the loop through regular
correspondence if not directly involved in the sampling.

!Groundwater sampling will be performed with littoral interstitial porewater (LIP) samplers,

used extensively in past Massachusetts lake studies (Mitchell et al. 1989). Shoreline segments
will be established, representing both sides of the pond, logical units of mapped groundwater
flow, land slope and land use. Composite samples from each defined shoreline segment will be
tested for total dissolved P, dissolved iron (which affects P availability), nitrate N and
ammonium N. Concentrations will be assigned to inflow rates based on previous work and P
(and N) loading from groundwater will be estimated. The degree of correspondence of N and P
concentrations will also help discern possible separation of wastewater and other input sources.

!Surficial sediment will be sampled at established sites within each pond, stations used

previously for water quality and benthic resource assessments. Samples will include the upper
10 cm of sediment, the portion known to interact with overlying water from other studies.
Samples will be tested for total P, iron-bound P (Fe-P), total solids, and organic content. The
mass of potentially available P in the surficial sediment will be calculated and the potential for
contribution to the overlying water will be evaluated based on oxygen status and expected
equilibrium release rates.

!
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!Oxygen status will be assessed with a field instrument that measures oxygen and temperature
at 0.5 m intervals, including right at the sediment-water interface. Measurements will be made
on 5 dates during the summer, once near dawn and once late in the afternoon, the two periods
when lowest oxygen is most likely to be encountered (after a night of respiration only and after
a day of sunlight potentially generating a thermal gradient). T/DO profiles will be collected at
each previously assessed water quality station (5 in Hummock, 3 in Miacomet). The areal extent
of low oxygen will be calculated and factored into probable P loading from sediment.

!Algae blooms will be sampled as they arise over the course of summer, using pre-prepared
sampling bottles with preservative vials. Multiple samples per pond will be collected during an
observed bloom to characterize spatial variability. Preserved samples can be held for analysis at
the end of the field sampling program.

!The combination of these four elements will allow assessment of:
•
•
•
•

Frequency of types of algae blooms through a summer, with comparison to past general
data.
Frequency and spatial extent of low oxygen that facilitates release of Fe-P from surficial
sediment.
Amount of Fe-P present in the surficial sediment and estimation of loading to the overlying
water.
Amount of P entering the ponds from groundwater.

!Among the critical questions that can be addressed with these results include:

1. Does substantial P arrive with N in groundwater? If so, sewering may indeed be a valid P
control measure as well as a N management approach.
2. Is the groundwater P and N pattern indicative of land uses and related sources? If
stormwater infiltration is a potentially significant source, additional stormwater
management may be needed.
3. Is the surficial sediment exposed to anoxia and does it contain sufficient Fe-P to explain
observed P in the ponds? If so, sediment removal, oxygenation, or inactivation may be
needed to control P in the ponds.
4. Are the types of cyanobacteria that form blooms in these ponds indicative of bottom growth
and rise into the water column to create blooms or slower growth to blooms levels in the
water column? Which mode is prevalent will affect management choices.

!
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3.

!

PROJECT AREA:

Hummock and Miacomet Ponds are located on the Island of Nantucket. Hummock and
Miacomet Ponds are two of seven Great Ponds on Nantucket, and are considered salt ponds,
terminating at a barrier beach and subject to some saltwater intrusion. They are major public
recreational resources, provide habitat for many species of plants and animals, and affect the
quality of life on Nantucket.
Hummock Pond has an elongate shape covering 142 acres with an average depth of 6 feet
and has a watershed of 2227 acres. Hummock Pond and its watershed are located in the
western area of Nantucket, extending slightly short of the town center in a northeast to
southwest direction. The barrier beach at the downstream end of Hummock Pond is
intentionally breached in spring and autumn, resulting in wide swings in salinity and a
gradient from north (lowest) to south (highest) after breaching.
Miacomet Pond has an elongate shape covering 46 acres with an average depth of 4.8 feet
and has a watershed of 1047 acres. It is slightly east of Hummock Pond and directly south of
the town center, with the watershed extending to the edge of the town center. The barrier
beach separating Miacomet Pond from the Atlantic Ocean is rarely breached, so it is a largely
freshwater pond, although some subsurface saltwater intrusion is possible and the beach was
breached once in the last decade.

!
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Hummock Pond Watershed

!

Previous Hummock Pond
Sampling Stations

!
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Miacomet Pond Watershed

!

!
Previous Miacomet Pond
Sampling Stations

!
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SCOPE OF SERVICES
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OBJECTIVE / TASK #1: Quality Assurance Project Plan
BACKGROUND:
A QAPP is prepared prior to data collection and approved by federal and state agencies
responsible for review. A QAPP is prepared to guide project activities in a way that is
consistent with proper scientific method and achievement of goals. It outlines the approach,
the methods to be applied, the expected results, contingencies when results are not as
expected, and governs use of data to reach valid conclusions. It is required for federally
funded projects.
APPROACH:
A QAPP will be prepared to address the collection of data for groundwater quality, dissolved
oxygen and temperature profiles, surficial sediment P content, and algae. The QAPP will
address methods for data collection, analysis and use in drawing conclusions.
DELIVERABLES:
A draft QAPP will be prepared and submitted to the DEP and EPA. A final QAPP will be
developed after comment and used to direct the project.
COST:
$3000
OBJECTIVE / TASK #2: Groundwater Sampling
BACKGROUND:
Nitrogen loading evaluation by SMAST as part of MEP investigations has suggested that
about 80% of land based loading to the ponds is from on-site wastewater disposal that
contaminates groundwater that then enters the ponds. This is a common problem in
southeastern Massachusetts and the islands and a major source of N to lakes. It is much less
certain, however, that substantial P is delivered to lakes from groundwater. Sutherland’s 2013
report on extensive monitoring of 3 wells around Head of Hummock Pond suggests that two of
the three show no elevated P levels, while the third had just a few higher values. However, at
Miacomet Pond the horizontal gradient of P concentration suggests that groundwater may be
a substantial source of P from either wastewater or stormwater. Considerable work in sandy
soils has demonstrated that P is adsorbed to sand, albeit not at the levels experienced with
organic or clay soils, and that elevated loads of P require very high loading and anoxic
groundwater to transport that load to surface waters. While this situation has been observed
on Cape Cod (e.g., Ashumet Pond), it is not the rule, and needs to be documented further for
Nantucket Ponds such as Miacomet and Hummock before a complete management program
can be developed.
APPROACH:
Shoreline segments will be defined based on land use, soils, slope, vegetation and any other
relevant features, resulting in up to 20 segments around Hummock Pond and up to 10 segments
around Miacomet Pond. Littoral Interstitial Pore water (LIP) samplers will be used to collect
influent groundwater near shore, the point of greatest inflow in most cases, with at least 5
subsamples composited per shoreline segment. Samples will be filtered to remove any
entrained particulates during sampling and properly preserved for later lab analysis of total

!
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dissolved P, dissolved Fe, nitrate N and ammonium N. Results will be used in conjunction with
previous groundwater flow assessments to estimate N and P loading via groundwater to each
pond, and to evaluate inputs with respect to variations in land use and other features in the
contributing zone. Only one sampling appears necessary, with the Hummock Pond sampling
targeted for just after a breaching event, when the pond is usually at a lower elevation and
groundwater is being more actively drawn into the pond. Miacomet would be sampled shortly
before or after the Hummock Pond sampling, but experiences less change in water level. The
overall intent is to evaluate if groundwater sources of P can account for observed P levels in the
ponds and to assess patterns of N and P levels in relation to features of the contributing land
areas.
DELIVERABLES:
Data will be presented in tabular and graphic form. Load estimates will be derived from
obtained concentrations and known/modeled groundwater flows. Analysis of whether or not
groundwater P can account for observed in-pond P concentrations will be based on multiple
empirical models of concentration response to loading (e.g., Vollenweider, Reckhow, LarsenMercier, Jones-Bachmann). Concentrations and ratios of N to P will be considered when looking
at inputs vs. land use and other drainage area features. Discussion will address q u e s t i o n s 1
and 2 from the Approach to the Problem above.
COST:
$8400

OBJECTIVE / TASK #3: Surficial Sediment Sampling
BACKGROUND:
There has been very little work on the quality of sediment in Nantucket Ponds with regard
to potential release of P. Benthic sampling by SMAST has focused on invertebrate populations
and implications for overall environmental health, with indication that conditions for benthic
life are impaired throughout at least Hummock Pond. A few core samples were collected and
incubated, but not under anoxic conditions. It is possible that the source of elevated P in the
water column is release from surficial bottom sediments. It is known that P bound by iron can
be released under anoxic conditions from about the upper 10 cm of sediment, but the amount
of iron-bound P in the sediment is unknown. It is typical for at least 10% of the Fe-P in
surficial sediment to be released during anoxic exposure over the summer, based on sampling
of many other Massachusetts lakes, and more may become available if algae grow at the
sediment-water interface then rise in the water column.
TP concentrations in Hummock Pond ranged from 35 to 149 µg/L with an average of 82 µg/
L in recent years and higher values in deeper water than in shallower water. While Hummock
Pond is shallow and can be mixed by common wind events, temporary stratification and plantinduced limits on mixing may explain the vertical gradient that is sometimes but not always
observed. Further, there is no consistent horizontal gradient of P in Hummock Pond, further
suggesting that release from sediment may be important. In Miacomet Pond P ranged from 30
to 95 µg/L with an average of 48 µg/L, but top and bottom samples were not collected, so no
assessment of any vertical gradient can be offered. There is a more pronounced horizontal
gradient in Miacomet Pond, which was suggested by Sutherland and Oktay as a possible
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consequence of land use impacts on groundwater quality, so the main sources could be
different among these two ponds.
With only 1-2 m of water overlying the sediment in areas that could experience anoxia,
Fe-P concentrations in the sediment need only be on the order of 100 to 200 mg/kg to supply
enough P to account for observed water column P levels. Such Fe-P concentrations are
common in lakes on Cape Cod and presumably would be similar on Nantucket, but actual data
are needed to confirm the situation.
APPROACH:
Surficial sediment will be sampled at 8 locations in Hummock Pond and 6 locations in
Miacomet Pond, corresponding to water quality stations sampled previously. Only one sampling
is needed to characterize the sediment, and the timing of sampling is not especially important.
Samples will be tested for TP, Fe-P, % solids and % organic matter, allowing calculation of
available Fe-P and its relation to TP and other key sediment features. Samples will be collected
with an Ekman dredge and only the upper 10 cm of sediment will be used. The range of
plausible mass release from sediment will be calculated based on the range of percent release
known from other lakes and daily release rates expected in each pond as a function of
measured Fe-P and oxygen conditions (from the next task) and area of sediment exposed to
anoxia.
DELIVERABLES:
Tabular and graphic summaries of all data will be provided, along with estimates of internal
P load by multiple methods and a discussion of surficial sediment as a P source to support algae
blooms in the two ponds.
COST:
$7000

OBJECTIVE / TASK #4: Oxygen Assessment
BACKGROUND:
Oxygen has been assessed in both Hummock and Miacomet Ponds in multiple past studies,
some with profiles over depth. The vast majority of available measurements indicate no
strong stratification of the water column in either Pond and no substantial anoxia near the
bottom. Most assessment has been done in conjunction with water quality sampling, however,
and care was taken not to extend probes all the way to the bottom where they might disturb
the sediment and increase turbidity or total nutrient levels. As a result, we do not have
oxygen measures right at the sediment-water interface. Even if oxygen is present at the
sediment-water interface, it is possible for anoxic conditions to exist just below the sediment
surface, and for released P to be taken up by algae near the sediment. Further, most
sampling was conducted in the middle of the day, a period when vertical gradients are least
likely to occur. A higher probability of anoxia exists after a night of decomposition and
respiration at the bottom with no photosynthesis or later in the day after the sun has warmed
the pond surface and maximized vertical temperature gradients.
Assessment at the
sediment-water interface in early morning and late afternoon is needed to reach a valid
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conclusion about the exposure of sediment to anoxia in these ponds. Further oxygen
assessment was recommended by SMAST at the conclusion of its MEP study.
APPROACH:
Oxygen status will be assessed with a field instrument that measures oxygen and
temperature at 0.5 m intervals from surface to bottom, with the deepest measurements
collected at the sediment-water interface and in the sediment itself. A luminescent DO probe
will be used, avoiding problems with membrane technology in areas of potentially high redox
potential. Assessment will occur on 5 dates during the summer, once near dawn and once late in
the afternoon, the two periods when lowest oxygen is most likely to be encountered at the
sediment water interface. T/DO profiles will be collected at previously assessed water quality
stations (5 in Hummock, 3 in Miacomet). The areal and temporal extent of low oxygen will be
calculated and factored into calculation of P loading from surficial sediment.

!

DELIVERABLES:
Tabular and graphic summaries of T/DO profile data will be provided, along with areal and
temporal estimation of any anoxia encountered. These data will figure into the completion of
task 3 above (P release from sediment).
COST:
$6100

OBJECTIVE / TASK #5: Algae Bloom Characterization
BACKGROUND:
Algae blooms have been observed for at least the last decade in both Hummock and
Miacomet Ponds, with planktonic cyanobacteria blooms of major concern, but also
filamentous green algae mats causing recreational and habitat impairment. A few studies
have collected and identified algae. The most detailed investigations, by Sutherland and
Oktay in 2009, listed 7 cyanobacteria, 5 of which are known bloom formers for Miacomet
Pond. Of the problem cyanobacteria, two species of Anabaena (now called Dolichospermum),
one species of Aphanizomenon, and one species of Microcystis were identified as dominants in
at least one event. Many green algae were also listed as dominant forms, almost all from the
Chlorococcales group, known for high nitrate preference. A few flagellated forms and diatoms
were also dominants in some samples. Cyanobacteria were abundant is some events, but
never represented more than 60% of the phytoplankton biomass. In contrast, Hummock Pond
algae included mainly just a few cyanobacteria, with one species of Anabaena and one
species of Microcystis dominant much of the summer. No more recent data appear available,
and it would be appropriate to extend the record with regard to blooms in these ponds.
APPROACH:
Knowledgeable local parties will be equipped with sample bottles containing preservative
vials to facilitate collection of algae whenever a bloom is in progress. Samples can be collected
at any time with proper documentation (e.g., station location, date, time, photograph of
conditions), and if a bloom is not the cause of observed low clarity, it will not negatively impact
results. The key is to collect samples from any possible bloom to allow characterization. Up to 3
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samples may be collected on any date, spanning the length of each pond, in the event that
conditions appear to vary. This may be especially true in Head of Hummock Pond vs. the main
basin or along the gradient in Miacomet Pond. Preserved samples can be held indefinitely, and
will be sent for analysis at the conclusion of the summer collection process. Samples will be
settled and concentrated as warranted, then subjected to quantitative microscopic analysis by
standard methods by WRS staff. Data will be expressed as in the Sutherland and Oktay reports
of 2009.
DELIVERABLES:
Tabular and graphic summaries will be provided as in the 2009 reports. Discussion will focus
on the types of algae present and related indications for N:P ratios, overall nutrient levels, and
the likely formation mode for blooms (sediment surface/rise vs. gradual growth in the water
column).
COST:
$3300
OBJECTIVE / TASK #6: Reporting
BACKGROUND:
Quarterly, draft and final reports are required under the 604b grant program.
APPROACH:
Quarterly reports in the prescribed format will be supplied. A draft report will be completed
within 3 months of the conclusion of all field work and submitted for review. The final report
will be completed within one month of the return of all comments, and will be submitted as
four hard copies, six compact discs, and an electronic PDF version for posting on websites.
DELIVERABLES:
Quarterly reports, a draft report and a final report in the format and number prescribed.
COST:
$4050

!
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5.

PROJECT BUDGET

The budget below is provided in the format indicated in the available proposal template.
Expense Items

604 (b)
Amount

Cost Share

$23,650

$5000

(not required)

Total
Amount

Respondent's Salary - By Title and salary
range
Town staff for coordination, grant
management, and general support of field
operations, including algae sampling will be an
in-kind service.

Subcontractual Services

$28,650

Field, lab, data analysis and reporting services

Equipment

$2100

$2100

$600

$600

$1100

$1100

Ekman dredge, luminescent T/DO meter
Supplies (including printing, mailing)
Sample bottles for algae, reports
Travel (for mileage only @ 0.45 cents/mile)

!$27,450

Total Amounts:

OVERHEAD RATE (%)
TOTAL REQUEST FOR GRANT:

NA

!$5000

!$32,450

%

$27,450

604 (b) Funds

TOTAL COST SHARE:

$5000 cash (Not Required)

TOTAL BUDGET AMOUNT:

$32,450

DBE fair share requirements are expected to be met through the contracted services portion of the budget.
It would be our preference to use a MBE/DBE laboratory to provide analytical services for the ground
water samples, which are estimated to cost $2250. No such lab has yet been located, however. We have
two WBE/DBE firms that can assist with either QAPP preparation or field work, each of which has an
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estimated cost well in excess of the fair share allocation. There are no DBE firms on the Island of
Nantucket.
It should also be noted that the Town of Nantucket and various partner organizations on the island are
prepared to provide in-kind support for this project, including provision of some equipment (e.g., boats,
T/DO meter) and sampling assistance. The Town has previously supported studies of these ponds through
both cash and in-kind contributions, most recently with the funding of MEP studies in Hummock Pond
when this pond was dropped from the Commonwealth’s MEP target list due to funding limitations and
estuarine impact priorities (Hummock Pond drains to the Atlantic Ocean). The town also substantively
supports ongoing management, including the twice annual barrier beach breaching for Hummock Pond,
nuisance vegetation management, and watershed improvements, including sanitary and storm water
sewers. The town also actively monitors water quality in multiple water resources, including Hummock
and Miacomet Ponds, work that will dovetail with the proposed project.
The following table provides a budget breakdown by task. Direct costs include mainly laboratory analysis
costs and equipment purchase, but also include travel and supplies.

!

Task
QAPP preparation
Ground water assessment
Surficial sediment assessment
Oxygen assessment
Algae bloom assessment
Reporting

!!

!

Labor (Hr)
40
72
62
60
40
50

Labor
Direct
Cost ($) Cost ($) Total ($)
3000
3000
5400
3000
8400
4650
2950
7600
4500
1600
6100
3000
300
3300
3750
300
4050
24300

8150

32450

!
Page 15
!

!

6.

!

PROJECT MILESTONE SCHEDULE

MONTH
TASK
Task #1
QAPP
Task #2
Ground Water

1

2

3

X

X

X

4

5

X

X

Task #3

X

Surficial Sediment
Task #4
Oxygen
Task #5
Algae
Task #6
Reporting

X

6

7

8

9

X

X

X

X

X

X

X

X

10

11

12

13

X

X

X

14

X

X

!
The above schedule assumes a January 1 start date. Field work will occur April-September,
presumably in 2016 by the grant award schedule.

!!
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7.

QUALIFICATIONS

Dr. Ken Wagner of Water Resource Services will direct all field, lab and data analysis efforts for
this project. He will be assisted by partners from the island, including the Nantucket Pond
Coalition (NPC), the Land Bank, the Land Council, and possibly other scientifically oriented
organizations, as well as the chosen DBE contractors. An abbreviated resume for Dr. Wagner
follows.
Other island partners are in an ideal position, both geographically and with respect to
knowledge of island resources, to assist in this project. The NPC, which includes multiple
member organizations across the island, is a relatively new entity that seeks to bring the same
level of attention to pond management on Nantucket as has been devoted to land management
for years. The Land Bank and the Land Council participate in the NPC, have scientifically
knowledgeable staff, and have participated in pond studies previously. Other scientific island
resources exist and will be recruited as warranted if this grant application is successful.

!
!
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Resume for Kenneth J. Wagner

!CONTACT INFORMATION

144 Crane Hill Road, Wilbraham, MA 01095
413-219-8071 (cell/office)
kjwagner@charter.net

!PROFESSIONAL HISTORY
Head

Water Resource Services Inc. – current – President and Water Resource Manager
AECOM Corporation, 2006 – 2010 – Senior Staff Scientist, Program Manager
ENSR Consulting and Engineering, 1997-2006 – Senior Staff Scientist, Project Manager
Fugro Environmental Consultants, 1993-1997 – Staff Scientist, Project Manager, Section

Baystate Environmental Consultants, 1985-1993 – Water Resource Specialist, Suprvisor
New Jersey Department of Environmental Protection, 1977-1981 – Water Resource
Specialist

!EDUCATION

Ph.D. (Natural Resources Management) Cornell University, New York, 1985
M.S. (Natural Resources Management) Cornell University, New York, 1983
Non-degree coursework (Env. Sci.) Rutgers University, New Jersey, 1979-81
B.A. (Environmental Biology) Dartmouth College, New Hampshire, 1977

!PROFESSIONAL REGISTRATIONS AND AFFILIATIONS

Certified Lake Manager, NALMS, 1991-present
40-hour OSHA Health and Safety Certification
American Heart Association - CPR and First Aid Certification
Wilderness First Aid certification
National Association of Underwater Instructors SCUBA Certification
North American Lake Management Society (Served as President, Treasurer, Certification
Committee Chair, Associate Journal Editor, currently Chief Editor of Lake and Reservoir
Management; 2003 Secchi Disk Award winner)
Aquatic Plant Management Society (Northeast Chapter Board Member 2001-2003, Program
Chair 2002-2005, Scientist of the Year Award 2004, Outstanding Member Award 2007)
American Water Works Association
American Society of Limnology and Oceanography
American Fisheries Society
Sigma Xi Research Society

!TECHNICAL SPECIALTIES

!
!

Dr. Wagner has 37 years of experience in environmental management, including:
• Water Resources Assessment - Monitoring, Hydrology, Water Quality Modeling, Lake and
Stream Biology (especially algae), Water Supply Protection, Stormwater and
Wastewater Impacts
• Contaminants (Sediments, Household Chemicals, Pesticides, Metals)
• Environmental Impact Assessment (ENF/EIR/EIS Preparation, Aquatic Impacts)
• Rehabilitation Design (Watershed, In-lake, Water and Wastewater Treatment)
• Permitting (NPDES, Sec. 401/404, Wetlands Protection, Dam Safety, FERC)
• Construction Management (Supervision, Environmental Compliance Oversight)
• Expert Witness (Expert Testimony)
• Project Management (Proposals, Goals, Budgets, Schedules, Client Maintenance)
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PUBLICATIONS
Wagner, K.J. 2015. Oxygenation and Circulation to Aid Water Supply Reservoir Management.
Water Research Foundation, Denver, CO.
Wagner, K.J. 2014. Rapid Water Quality Monitoring to Aid Water Supply Reservoir
Management. Water Research Foundation, Denver, CO.
Wagner, K.J., K. Thornton, C. Laurin and D. Mitchell. 2013. Water Quality Modeling to Aid
Water Supply Reservoir Management. Water Research Foundation, Denver, CO.
Wagner. K.J. 2013. Keeping the Lake in Lake Management. LakeLine 33:4-6.
Wiggins, B., K.J. Wagner and C. Calhoun. 2012. Boating Safety at Lake Lure. LakeLine
32:22-26.
Esten, M.E. and K.J. Wagner. 2010. Investigation of benthic phosphorus flux controls in Lake
Waco, Texas. Lake Reserv. Manage. 26:114-122.
Wagner, K.J. 2010. Loading of phosphorus and nitrogen to Lake Waco, Texas. Lake Reserv.
Manage. 26:123-146.
Wagner, K.J. 2010. Keeping Connected: People, Lakes and Life. LakeLine 30:16-18.
Wagner, K.J. 2010. Advances in lake management: research translated into application. Verh.
Internat. Verein. Limnol. 2010, Vol. 30 (9):1313–1316.
Wagner, K.J., D.F. Mitchell, J.J. Berg and W.C. Gendron. 2008. Milfoil Ecology, Control and
Implications for Drinking Water Supplies. Awwa Research Foundation, Denver, CO.
Wagner, K.J. 2008. Considering Fish Community Needs in Lake Management Projects. LakeLine
28:13-16. NALMS, Madison, WI.
Wagner, K.J. 2007. Dredging: Methods and Considerations. LakeLine 26:19-23. NALMS,
Madison, WI.
Wagner, K.J. 2006. Assessing the Biological Impacts of Water Withdrawals in Stream Systems.
Pages 61-89 in: Eastern Water Resources: Emerging Issues in Competition, Science and
Politics. Amer. Bar Assoc., Chicago, IL.
Gibbons, H. and K.J. Wagner. 2005. Alum Application Strategies. LakeLine 25:17-19. NALMS,
Madison, WI.
Wagner, K.J. 2004. The Practical Guide to Lake Management in Massachusetts. Executive
Office of Environmental Affairs, Commonwealth of Massachusetts, Boston, MA. 160 pp.
Wagner, K.J. (editor). 2004. The Generic Environmental Impact Report for Eutrophication and
Aquatic Plant Management in Massachusetts. Executive Office of Environmental Affairs,
Commonwealth of Massachusetts, Boston, MA. 610 pp.
Wagner, K.J. and A. St. Amand. 2004. Stalking the Slime: the Value of Monitoring Algae in Your
Lake. LakeLine 24:14-16.
Wagner, K.J. and W.B. Corbin. 2003. Approaches for Determining Appropriate Nutrient Targets
in TMDL Development for Lakes. In Proceedings of the WEF 2003 TMDL Conference, Chicago,
IL. WEF, Alexandria, VA.
Gerath, M., J. Donohue, D. Albaugh and K.J. Wagner 2002. Recent Trends in the Regulation of
Water Supply. Environmental Quality Management. Autumn, 2002.
Wagner, K.J. 2001. In-Lake Management. Pages 217-306 (Chapter 7) in: Holdren, G.C. et al.
(editors). Management of Lakes and Reservoirs. NALMS/USEPA, Madison, WI.
Wagner, K.J. 2001. Limnology: The Science Behind Lake Management. LakeLine 21:24-26.
Wagner, K.J. and R. Cataldo. 1997. Achieving multiple compliance objectives through a storm
water pollution prevention plan. Massachusetts Environment, Spring 1997.
Wagner, K.J. 1994. Of hammocks and horsepower: The noise issue at lakes.
LakeLine
14:24-28.
Wagner, K.J. 1990. Assessing impacts of motorized watercraft on lakes: issues and
perceptions. Pages 77-94 in Enhancing the States Lakes Management Programs, 1990.
Mitchell, D.J., K.J. Wagner , W.J. Monagle and G.A. Beluzo. 1989. A littoral interstitial
porewater (LIP) sampler and its use in studying ground water quality entering a lake. Lake
and Reservoir Management 5:121-128.
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Mitchell, D.F., K.J. Wagner and C. Asbury. 1988. Direct measurement of ground water flow and
quality as a lake management tool. Lake and Reservoir Management 4:169-178.
Wagner, K.J. 1986. Biological management of a pond ecosystem to meet water use objectives.
Lake and Reservoir Management 2:54-59
Mills, E.L., J.L. Forney and K.J. Wagner. 1986. Fish predation and its cascading effect on the
Oneida Lake food chain. Pages 118-131 in W.C. Kerfoot and A. Sih (editors) Predation: Direct
and Indirect Impacts on Aquatic Communities. University Press of New England, Hanover,
NH.
Wagner, K.J. 1985. Ecological genetics of Daphnia pulex in Oneida Lake, New York. Ph.D
Thesis, Cornell University, Ithaca, NY.
Wagner, K.J. and R.T. Oglesby. 1984. Incompatibility of common lake management objectives.
Pages 97-100 in Lake and Reservoir Management: Proceedings of the Third Annual
Conference, NALMS. USEPA 440/5/84-001, Washington, DC.
Wagner, K.J. 1983. The impact of natural phytoplankton assemblages on Daphnia pulex
reproduction in Oneida Lake. M.S. Thesis, Cornell University, Ithaca, NY.

!REPRESENTATIVE PROJECT EXPERIENCE
!Preparation of the Final GEIR for Lake Management in Massachusetts: Ken Wagner edited the

final version of the Generic Environmental Impact Report relating to lake management
activities in MA from 1999-2004. This document governs the procedures to be used to
determine impacts and provides guidance on selecting management methods and evaluating
regulatory restrictions on their application. A companion guide was prepared to aid
conservation commissions and other lay groups in navigating this complex area of
environmental management. These documents summarize the state of knowledge of lake and
watershed management in Massachusetts and elsewhere and provide guidance to both project
proponents and regulators for effective water resource management. Ken served on two
committees for the streamlining of lake management permitting and the development of
restoration guidance for MA lakes, including service as a technical reviewer for the initial
GEIR for lake management produced by UMASS. Ken supplied substantial quantities of
information for the GEIR and provided numerous case histories for illustration before
becoming the final editor for the document.

!Preparation of manuals on water quality monitoring, water quality modeling, and circulation

and oxygenation as reservoir management methods for the Water Research Foundation,
Denver, CO: From 2010 through 2014, Ken Wagner developed case histories from the water
supply industry on the three elements of this research project sponsored by WRF. A manual
was prepared on each topic to aid reservoir managers and utility administrators and technical
staff in understanding options, benefits and costs in association with these maintenance and
operations activities. Each manual provides background and literature reviews, then delves
into the water industry’s experience in each technique, summarizing and recommending the
best approaches for possible management scenarios. Webcasts were delivered to advance the
state of industry knowledge on these valuable tools.

!Diagnostic/Feasibility (D/F) studies of over 250 lakes in the United States: From 1977 to about
2000, under Section 314 of the Federal Clean Water Act or state corollary laws, Ken Wagner
conducted complete D/F studies for municipalities, states and the federal government.
These investigations incorporate 6-18 months of sampling of the lake and its tributaries for
chemical and biological constituents, characterization of soils, vegetation, land use and
pollution sources in the watershed, construction of hydrologic and nutrient budgets,
assessment of trophic status and key influences thereon, and a detailed evaluation of
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methods for achieving stated management goals. Management approaches involving
watershed and in-lake techniques are recommended and followed through implementation.

!Dredging feasibility evaluation for over 40 lakes in the United States: Working with a

template he developed in 1992 and has refined over time, Ken Wagner has conducted many
dredging feasibility evaluations intended to support the design and permitting process.
Dredging goals, sediment quantity and quality, disposal options, environmental constraints,
appropriate engineering methods, and costs are all reviewed in the context of the proposed
project. Clients, funding sources, and regulatory agencies have found that these evaluations
add much needed clarity to the decision-making process and can accelerate project progress.
Sediment quality usually has the greatest impact on disposal options and cost. Dr. Wagner is
often called upon to provide support to other firms contemplating dredging as a lake
rehabilitation approach.

!Plankton and periphyton analysis for a wide variety of clients and projects worldwide: As an

experienced algal and microfauna taxonomist and ecologist, Ken Wagner has analyzed the
composition of samples collected from over 1000 lakes and streams from all over the USA and
some other countries. He has developed system specific keys and pictorial guides, assisted
laboratories in setting up microscopic analysis systems, and teaches an annual workshop in
algal collection, identification and ecology.

!Phosphorus inactivation and hydrilla control in Mystic Lake, Marstons Mills, MA: Working with

the Indian Ponds Association, the Town of Barnstable, and Aquatic Control Technology, Ken
Wagner planned the aluminum treatment for inactivation of benthic phosphorus reserves and
the physical control program for a recent infestation by Hydrilla verticillata. Permitting was
complicated by the presence of protected mussel species, and a comprehensive monitoring
program was developed. The aluminum was applied in September and October of 2010
without any detectable mortality of mussels or fish. The hydrilla control project was
implemented in August of 2010 and all known patches have been removed and covered with
benthic barrier. Monitoring and evaluation continues through 2012, with marked improvement
in water clarity and a reduction in cyanobacteria blooms. Hydrilla continues to expand to new
locations in the pond, but actual coverage is minimized by the program to date.

!Enhancement of Neponset Reservoir, Foxboro, MA: Since 2007 Ken Wagner has assisted the

NRRC, a non-profit group within the Town of Foxboro that controls the funds from a pollution
case settlement, supervising the augmentation of previous studies to generate information
essential to lake management planning, the development of a management plan, and
implementation. The first step was the treatment of the 314 acre lake with fluridone for
control of fanwort, an invasive aquatic plant. Maintenance of an appropriate concentration
for over 90 days was targeted and achieved, and by the end of the first growing season, the
lake was in far better condition than in previous years. Fanwort did not return at any
significant density until 2012, and planning for action in 2013 is underway. Spot treatments to
prevent expansion of variable water milfoil have been conducted. Native plant coverage has
expanded dramatically. Ken Wagner participates in annual surveys to assess lake conditions
and recommend management actions.

!Management plan for Long Pond, Cape Cod, MA: Expanding upon an earlier study by the Cape
Cod Commission, Dr. Wagner investigated severe anoxia and algal blooms in the largest
freshwater body on Cape Cod in 2000 for the Towns of Brewster and Harwich. Internal
recycling and oxygen demand were quantified and a management plan incorporating in-lake
and external load control was developed. Several new techniques for evaluating phosphorus
availability in the sediments and necessary alum dose calculation were applied as part of the

!
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analysis. Aeration and inactivation program protocols were provided. An inactivation program
was adopted, permitted and conducted in 2007 under Dr. Wagner’s guidance, along with
watershed management planning to protect the investment. Planning foci included
residential, commercial and cranberry bog nutrient loading controls. Monitoring through five
years post-treatment indicates no negative impacts and much improved summer water clarity.

!Comprehensive management plan development for Morses Pond, Wellesley, MA: Working with

a committee comprised of Town Board members and representatives of other interest groups
in 2004-2005, Ken Wagner led the effort to discern desired uses and priorities for Morses
Pond, a recreational lake and indirect water supply (nearby town wells) and developed a plan
to meet use goals. Management options had to be considered in light of technical feasibility
and results, economic affordability in both the long and short term, and social acceptability
in light of possible risks to non-target organisms. A highly public evaluation and plan
development process was conducted to reach a plan which met technical, economic and
regulatory feasibility objectives. Both algae and rooted plant management were addressed,
and complete costing for a 20 year program was derived. Ken Wagner now serves as the “Pond
Manager” for Wellesley, overseeing implementation of a nutrient inactivation and turbidity
control system and the harvesting program for rooted plant management. Dredging was
initiated in 2012 and will be completed in 2013. A revamped phosphorus inactivation system
will be installed in spring 2013 as well.

!Invasive aquatic species rapid response plans for Massachusetts: Written plans were prepared

for the Department of Conservation and Recreation in 2005, addressing preventive,
eradication and control measures for variable watermilfoil, Eurasian watermilfoil, fanwort,
hydrilla, curlyleaf pondweed, common reed, zebra mussels and snakehead fish. Plans focused
on detection and confirmation of invasion, quantification of the extent of invasion,
quarantine procedures, and methods of control. Guidance was provided on when to apply
which technique and the expected results under a range of likely conditions.

!Add any other resumes here.
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!
8.

REQUIRED FORMS

All required forms are being submitted with the application, and include:

!
!
!
!
!

•

Letter of Project Support

•

EEO/AA Policy Statement

•

Letter of Intent to meet DBE allocation

•

Additional Environmentally Preferable Products/Practices

•

Completed and Executed Commonwealth Terms and Conditions

•

Contactor Authorization Signatory Listing Form

•

W-9 Form with DUNS number

•

Electronic Funds Transmittal Form

•

Prompt Payment Discount Form

!
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