Water testing on Nantucket.
A case for a new facility on-island.
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Introductio
Water quality and development are two of the biggest concerns the island currently faces, and, as many people know,
the two issues are linked. As the number of houses on the island has increased, our water quality has decreased. More
houses and people results in more wastewater and septic systems. More human activity has caused more fertilizer and
pesticides to enter our ponds, groundwater and harbor. And it has resulted in harmful algal blooms (HABs) in ponds
and beach closings due to high levels of bacteria. To understand the level of harm and the nature of this problem, accurate, timely water testing of both drinking water and water used for recreation is critical.
Currently, between 14,000 and 20,0001 water tests are performed each year on behalf of homeowners, wastewater
treatment, municipal water, and pond/beach water quality measurement. Testing of private wells occurs when homes
are sold, but for various reasons, most private wells are not tested nearly as often as they should be.
[The Nantucket Owner’s manual (NOM) has conducted an informal survey of 70 island residents and found that only
7% of people surveyed have had their water tested within the past five years. On an island with sandy, highly permeable soil and construction that dates back to before the whaling era, this is a somewhat disconcerting stat.]2
Given the importance of accurate and timely water testing, it is somewhat surprising to note that currently most of the
lab tests for monitoring public drinking water supplies, wastewater treatment, landfills, beaches, natural resources,
shellfish beds, ponds, pools, golf courses, private drinking water wells, and private septic systems are sent off-island for
testing. Testing off-island increases the time between sampling and results and requires special handling and rush
charges. As we all know from living on an island, sending something between the Cape and the Island is not always
easy. High winds, storms, and mechanical issues can delay or cancel a test altogether which results in the need to sample again. Beach closures occur and re-opening them takes time when tests need to cross Nantucket Sound.
In addition, the costs to test on the Cape are substantial, because each department has contacts with one or more labs
for various kinds of tests. Even when town departments use various Cape labs to keep costs down, the total cost is a
1

Estimates based on interviews with town departments conducted by Dr. Michael Delaney, Ph.D.
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Graphs of the results of this survey can be found here: https://ca einated.wufoo.com/reports/water-testing-results-august-of-2021/ This survey is still live so
numbers may change as additional responses are received.
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conservative estimate of $380,000 (or $19 for each test) annually. There are other costs as well. The town estimates that
it spends $270,000 a year for the shipping of samples alone. Given the number of different contracts town departments
have with various labs and the large range and number of tests being performed, it is difficult to calculate the cost of
rush charges added to tests being done for beaches and other emergency situations. But it is reasonable to assume that
rush charges can account for as much as $45,000 in additional costs each year.3
The cost to the private sector is also considerable. A typical home water test costs the consumer $60 ($5 for the town of
Nantucket and $55 for the town of Barnstable)4 and a standard test for real estate transactions (which also includes a
test for volatile organic compounds) costs $140. But these are ten-day turnarounds. If a test is needed more quickly
there is a premium — 25% for five days, double for one day. PFAS testing for personal water wells is estimated to cost
between $300-$400, or much more.
Also, the process a typical homeowner needs to go through to get one's water tested is complicated. Several respondents in our survey have said they find the entire testing process daunting. For example, the Barnstable lab which processes tests for Nantucket homeowners only accepts checks even though other instant payment methods are available
and easy to implement. No one is making this easier.5
It's clear that with the amount of testing needed on Nantucket today, and with the increased attention given to PFAS
contamination, that having a testing facility on-island would result in more rapid and easier testing and potentially some
savings. The questions become:
1.
2.
3.
4.

Is there a viable need for an on-island testing facility?
How much time and effort would we save by testing locally?
How much money could we save as a result of having an island-based testing lab?
What are the barriers to creating the lab here?

3

Assumes that 25% of samples incur a rush charge of 50% of the test cost, total rush charges could be $47,500

4

Barnstable Water Testing Lab consumer price list obtained from the Wannacomet Water Company

Dr. Michael Delaney, Ph.D. adds, “Many contract labs won’t deal directly with homeowners—there’s too much handholding involved. Some labs require being
paid upfront to make sure they actually get paid. A new lab should be able to simplify this process.”
5

Page 3 of 34

5.
6.

What are some of the ancillary benefits of having more readily available testing?
What funding sources currently exist for this project?

In 2018 and 2019, a study was commissioned by the Nantucket Shellfish Association and the Nantucket Land Council
and many of these questions were answered then. In talks with the Town Health Department, the idea of linking the
funding of a water testing facility to a measure to bring sewer service to the western end of the island was floated. But
then, unexpectedly, COVID arrived and demanded a different public health focus. And plans to bring this measure to
town meeting were put on hold. Building upon the previous work of the NSA, the NLC, and lab consultant Dr. Michael
Delaney, Ph.D., The Nantucket Owner’s Manual seeks to bring this idea to the forefront of the minds of voters and
town government.
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1. Is there a viable need for an on-island testing facility
The short answer is yes. Water quality is critically important to the community, and we do a large number of tests for a
town of our size.
According to the documents received by the town's health department and consultant Dr. Michael Delaney, Ph.D., the
town currently does between 14,000 and 20,000+ tests annually. That's upwards of 385 tests each week (with more testing being done seasonally due to the recreational use of beaches).
In addition, tests of critical water quality areas and shellfish beds and beaches are under-sampled due to logistics. It is
unclear how many additional tests this represents but it may easily number in the hundreds or thousands. On the Cape,
where access to the Barnstable lab is more immediate, testing is done more frequently at many more places along the
coastline than on Nantucket which only samples a handful of spots.
Private wells also could add to an increase in testing if the test were easier to order. Based on our survey of 70 residents, half of whom have private wells, the town could count on approximately 2,0006 or more additional water quality
tests annually if a new local lab made testing easier for the consumer.
With a demand that begins at 22,000+ tests per year, plus an unknown number representing the pent-up demand for
tests, it's clear there is enough testing done to keep a modest island-based facility going. It is projected that two fulltime lab staff along with summer interns would be needed to cover the projected workload. Although summer interns
may not be the most ideal way to go.7 We will discuss the costs of creating the lab below and in the appendix.

6

This number its an estimation extrapolated from the survey of 70 island residents.

Jim Sutherland, Scienti c Advisor for the Land Council comments, “The reality of utilizing summer interns is not as ideal as it might seem. I have seen this scenario in action at the Darrin Fresh Water Institute facility (RPI eld station in Bolton Landing on Lake George) for the past 40 years. Basically, the interns get
trained for some particular duty(ies) and then depart for college several weeks later. It would seem more cost-e ective to have trained sta available at all times
for the overall work e ort of the facility.”
7
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2. How much time and effort would we save by testing locally
According to water-testing lab consultant and former Massachusetts Water Resources Authority (MWRA) lab director,
Dr. Michael Delaney, Ph.D., logistics and time-savings is the principal reason to create a lab on-island.
"Getting samples tested would be greatly simpli ed if the lab were located on-island. Sampling kits could be picked up
from the lab when they are needed, and samples could be dropped off at the lab right after they were collected. There
would be no need to worry about ferry or airplane schedules and foul weather. An on-island lab would be even more
bene cial during emergencies and unplanned events when fast action and immediate testing is crucial. " Delaney says.
One can also realize logistical savings when we take a look at a snapshot of what a typical sample needs to go through
now, and what we can expect at a potential new lab on-island. It’s easy to see that a local solution is more efficient:
A day in the life of a sample – No
• Make arrangements with contract lab
• Wait for containers, preservatives, labels, and Chain of Custody forms.
• Check the ferry schedule and the weather.
• Collect and preserve samples.
• Drive to the ferry dock and transfer custody.
• Ferry transports the samples.
• Someone picks the samples up at the mainland ferry dock and drives to the contract lab.
A day in the life of a sample – Prospective on-island testing facilit
• Pick up containers, preservatives, labels, and Chain of Custody forms.
• Collect and preserve samples.
• Drop samples off at the lab.
So it is clear, the greatest bene ts of an on-island water testing facility would be realized in the areas of time and logistics. As of this writing, freight service is only available by boat as the airport reworks its freight terminal. This means
the amount of time that passes between sampling and test results is usually measured in days or hours and not in minutes. There are some tests that only allow a set time to pass between sampling and testing (aka, holding time) and if a
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test is delayed because of boat or plane mechanical issues or storms, the process needs to start again from the beginning.
Dr. Delaney Clari es: “Holding time is the amount of time allowed from when the sample is collected until when testing needs to begin. This is typically a regulatory requirement. Some tests, like pH, need to be tested as soon as they are
collected (i.e., in the eld). Bacteria tests need to be started within 8 hours. Most metals have a holding time of 6
months. If the holding is missed, the test is invalid and needs to be recollected. Tests with short holding times are often
called !shorts’. These tests have to get to the lab without delay and then be processed soon after they arrive. The eld
samplers often need to notify the lab and give them a heads up when the samples will arrive.” 89
Based on the estimated cost of shipping lab samples, and assuming an average of 10 samples are shipped at a time
(which is likely not always the case)10, Nantucket could save a minimum of 57.75 hours each week or over 3,000 hours
a year in the time between sampling and testing by creating an on-island testing facility. And as Dr. Delaney mentioned
above, if there is an emergency need for test results, waiting hours means a delay in decisions that could impact the
community's health.
It remains to be seen if the prospective on-island testing facility can become a clearinghouse for all testing that is needed on-island by handling both on-island testing and coordinating shipping and handling for the few tests that would still
need to be done off-island. Dr. Delaney, when at the Massachusetts Water Resources Authority, tracked his staff’s time
for “sample management” and found that each test done outside his lab added $8.25 of expense to the MWRA lab’s operating expenses. Based on the number of tests shipped, this expense could add up. The town can make the decision to
continue to manage off-island testing through individual departments or streamline the operations through the new facility based on what is most cost-effective.

Jim Sutherland, Scienti c Advisor for the Land Council comments, “Holding time” is the primary reason that an on-Island facility is required. The second most important factor is
cost savings.”
8

Dr. Sarah Oktay, Reserve Director, UC Davis and former Director of the Nantucket UMass Boston Field Station comments, “I would prioritize the samples that need to be done
quickly to be done on island. Metals that require an ICP-MS or AAAS should be done o island.”
9

The number of shipments are unclear. It appears that all of the shipments are going by boat. From several town departments. A contact at the airport reports
zero freight and therefore no water testing is ying right now.
10
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3. How much could we save as a result of having an island-based testing lab
Cost savings is dif cult to prove given that a potential lab’s scope and functions have not been fully established. However, there are some estimates that show nancial bene ts of a new lab. If the town were to create its own water testing
facility, it could potentially save tax dollars in a number of key areas:
•

•

•
•

•

Estimated.
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Shipping — Perhaps the biggest savings that would occur if and when a new on-island lab opens its doors
would be the savings in shipping costs. The town currently expends more than $270,000 annually to ship samples to the lab in Barnstable. Or about $13.50 per test. Some tests (like PFAS testing in drinking water — more
on PFAS later in this document) are complicated and may still require shipping costs, but these tests represent a
fraction of the overall testing done by the town
Test cost — The current contract that the town has with several labs, is for an estimated $380,000 per year and
covers a maximum of 20,00011 tests at non-rush charged rates. While this is likely a discounted rate compared to
what Barnstable charges homeowners (Typically $55-140 for well water testing) consultant Michael Delaney
believes that the costs of doing these tests would be lower even if we are not doing the volume of tests a lab
such as Barnstable does.
Rush charges — as of this writing it is unclear how much the town has been paying to rush time-sensitive tests
through the off-island lab (we estimate that they could be anywhere between $45,000 and $210,000), but it is
clear that any costs associated with rush charges would be mitigated if the town ran its own facility.
Competitive bid procurement costs — The town's procurement department is required by law to get competitive
bids for expenditures done by outside contractors. Add to that the fact that different departments use different
labs for a range of tests and the amount of work for town procurement professionals multiplies. This represents
time and expense that could be eliminated if the testing function were to be brought in-house to a single source.
The logistical hourly cost associated with sending samples via boat or air freight — Using the same math as
above to calculate the hours wasted by testing off-island, we can also assume that at least one-third of those
hours are spent packing and shipping samples along with the travel to and from the boat or airport. This time is
estimated to be north of 1,000 hours each year, and with an average starting wage for town employees of $24 an
hour, an annual savings of $24,000 in labor is made possible by an on-island lab facility. (These savings would

likely be offset by the cost of hiring lab technicians for the proposed lab and is used to illustrate the inef ciencies in the current system.)12
In addition to the savings noted above, an on-island testing facility could also operate as a pro t center by testing water
for residential well water users, private septic owners, businesses, non-pro ts involved with water resources, and semipublic resources like swimming pools. It is estimated, as we noted above, that there is pent-up demand for private well
water testing if the town can succeed at opening a lab here

Comment by Dr. Sarah Oktay, Reserve Director, UC Davis and former Director of the Nantucket UMass Boston Field Station
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.
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4. What are the barriers to creating a lab here?
Like most things on Nantucket, the barriers are twofold. Money and people.
First, building the facility would require both construction outlay as well as a fully out tted lab with the appropriate
equipment. Some reviewers of the initial draft of this white paper believe the budget gures should be higher.13 On the
plus side, the Wannacomet Water Company has a new building with adequate unused space on the second oor for a
lab — this alone greatly simpli es the process of establishing a lab here. The cost of building and out tting the lab, according to estimates supplied by several experts, would be $400K-$1.9M, depending upon the kinds of tests performed.
Second, there is the barrier of hiring staff and housing them (or paying them a wage that is suf cient to guarantee them
suitable housing). Based on discussion with impacted town departments, it is estimated that the 2.6 FTE employees
would require between $210K and $250K in salaries and between $65K and $100K in bene ts.14 15 (With regard to
housing, in early 2021 Wannacomet Water Company representatives mention that there housing available for one additional prospective water lab employee, but it is unclear if that housing is still available.16
When taken in relation to the projected budget created by Michael Delaney in 2019, as well as estimates of other reviewers, it appears that these costs are in line with what the town currently expends to perform testing off-island. Although these are admittedly back-of-the-envelope calculations.
Several reviewers of this document who are close to town government told us that it is dif cult to support any project
that requires new salaries or hiring right now. The climate is not good right now to add additional jobs to the town’s
payroll. And for this lab to be a success, it will need to be expertly staffed. 17 18 That said, Both the Water Company and
13

David Gray, Sewer Department Director, comment: "When I saw the original numbers I thought they were very low and still feel that way today.”

14

Costs estimated in NSA notes from meeting with town representatives, Feb 2021

15

Costs estimated by Dr. Sarah Oktay who has built four water labs.

16

NSA notes from meeting with town representatives, Feb 2021

Selectboard member, Matt Fee comments: The #1 concern is inability to hire sta . The town is hesitant to support anything that requires more people as they
are struggling to hire now. How to solve for that issue is crucial to success. Otherwise we will have a shiny new lab with no-one to run it.
17

Former FinCom member, Jill Veith commented, "It’s a great idea but economically it’s tough to justify as you need more than 2 people to run the lab.”
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the Health Department have a solid track record of maintaining staf ng and managing their budgets, so this hurdle may
be easier to clear than many people believe.
Reviewers have also brought up additional points that need to be addressed, for example, performing different kinds of
tests in a single lab where cross-contamination might be an issue.
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5. What are some of the ancillary bene ts of having more readily available testing?
Interestingly, some of the side bene ts of a local testing facility are the kinds of things that are often dif cult to measure. One is peace of mind. Knowing the status of one's drinking water and not having to wait days or hours or work
hard to acquire those results is one way to help residents establish a feeling of well-being. The ability to test minutes
after a false positive that would previously close a beach is priceless when one considers the cost to our reputation as a
world-class resort community. And also, the community knowing that the town is acting proactively and in the best interests of everyone here when it comes to water quality is a major bene t in an era when trust in government is waning
nationwide.
In addition, there is evidence of pent-up demand for more testing on Nantucket. According to Kevin Kuester, board
member with the Nantucket Shell sh Association, “With a lab on-island, we will be able to do far more testing than is
now being done. Currently, there simply isn't enough time to complete a comprehensive island-wide sampling and coordinate shipping off-island. With an island-based facility, all the shell sh beds can be tested, not just 5 or 6. All the
beaches would be monitored, much more consistently. Right now, we are doing the minimum due, in a large part, to logistics. Also, as pool installations continue to grow, this facility will also be able to meet the needs of the pool owners.
The Nantucket Land Council’s Emily Molden echoes Kevin Kuester’s thinking that there is additional demand for testing on Nantucket. “The Land Council and potentially other organizations/businesses would likely take advantage of the
on-island lab as well as homeowners.”
Other stakeholders could bene t from an on-island lab:19
• Students. On-island testing provides job training and educational opportunities.
• The shell sh hatcher
• Golf courses which use pesticides, fertilizer and herbicides on a regular basis.
• UMass Boston Nantucket Field Station
• Nantucket Police Department requires lab testing in some case
• Grants for doing water quality work for the state or through nonpro ts like NLC and NCF would more likely
be funded if an on-island facility was available

19

Dr. Sarah Oktay
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6. What funding sources currently exist for this project?
In all but one scenario (see below) the cost of running a lab on Nantucket (just like the cost of testing off-island) would
be borne by taxpayers. At this writing, it is unclear whether an override measure would be required to fund the project
initially or whether the town could re-direct funds to establish this facility and then bene t from the savings over the
current testing procedure on the Cape. There has been some discussion at the department level of linking this measure
to future sewer expansion costs.
Prior to COVID, some funding for lab equipment was available through donations to nonpro ts such as the Land
Council and the Shell sh Association thanks to the awareness both organizations have created around the issue of water
quality. After discussions with those non-pro ts, is believed that those funding sources still exist, but the amount this
project might receive is unknown at this time.
In addition, local businesses that rely upon water and soil testing as part of their business model (landscapers, pool
maintenance rms, and recreational boating businesses) could be tapped to cover some of the costs if it can be shown
that a local facility would help their bottom line or simplify operations.
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What about PFAS testing? Should we do it locally?
Per- and poly uoroalkyl substances (together abbreviated as PFAS) have been in the news a great deal on the island
and in other communities as well. And a public response on PFAS by regulatory bodies is relatively new. The Commonwealth only established regulations for drinking water testing for PFAS a year ago. Those regulations state that
municipal water supplies need to be tested for PFAS. And, as we have read in the news, some private wells close to
known PFAS contamination sites need to be tested as well. The town has recently taken steps to extend public water
supplies to impacted homeowners near the airport.
Could a new lab established on Nantucket also conduct the necessary testing for PFAS? Yes. However, the state of testing procedures and requirements continues to evolve, so it may be too early to tell what kinds of equipment such a lab
might need. And it is likely that out tting a lab to conduct PFAS testing on Nantucket might cause the project to be signi cantly more expensive. Perhaps over 125% of the budgeted costs.
According to former MWRA lab director, Dr. Mike Delaney, the cost of the equipment needed (chie y a High-Performance Liquid Chromatograph [HPLC] and a tandem mass spectrometer [MS-MS]) would be in the $500K to $600K
range. In addition, testing for PFAS would require a sizable PFAS lab bench as well as a sealed room with a fume hood
of a size that would make building a lab that does everything the town might need impossible at the proposed Wannacomet space. Given that PFAS testing might represent a small percentage of the overall testing needs of the island, it
may be a more ef cient and better use of resources to continue to test for PFAS off-island. That said, the requirements
for PFAS testing continue to change so the answer to whether we can do PFAS testing on-island is something of a moving target at this time.
Ultimately, however, whether we have PFAS testing on-island or continue to test off-island is up to the community. Yes,
it will be more expensive, but in recent discussions with town of cials, it has been made clear that the true scope of
PFAS in our drinking water is unknown.20 In such a case, having access to local testing, and the peace of mind that offers, may be worth the premium price tag.
Additional “exotic compounds” considere

20

Notes from meeting with heath department, September, 2021
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According to two reviewers, PFAS is not the only exotic compound that might be considered here for on-Island laboratory testing. With climate change and global warming, harmful algal blooms (HABs) are a reality and have been occurring in Nantucket ponds for at least the past decade and probably longer. These blooms are capable of producing toxins
that can cause serious health-related issues if/when recreational users of these ponds are exposed to the toxins (contact/
inhalation).
There currently is a bare-bones weekly summer recon program involving the Town, NLC, NCF and others whereby
speci c ponds are visited for checking to see if HABs are occurring. If HABs are observed, speci c on-site testing can
determine whether toxins are being produced by the HABs. If the tests are positive, then samples are sent off-Island to
identify the cyanobacterial culprits and the levels (concentrations) of toxins being produced. Overall, the process of
time-consuming and expensive as you have described previously in this document.
The sole laboratory (GreenWater CyanoLab) where these HABs toxin samples currently are sent is in Patalka, FL. Due
to the recent increase in HABs nationwide, turn-around time at GreenWater has slowed considerably and the results
become somewhat mute 1 week to 10 days after the sample is collected. Results such as these are required more quickly. The public’s health, not to mention the health of their pets, is at risk and this provides additional justi cation for local, on-Island testing for HABs toxins.21
In addition, other VOC and organic contaminants that could be tested include pesticides and herbicides which are widely used on-island. Previously UMass Boston was tapped to measure neonicotinoids according to Dr. Sarah Oktay.

21

Comment of Dr. Jim Sutherland, Ph. D., Scienti c Advisor for the Land Council
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It is possible for one individual to bring the information in this document to town meeting with a citizen’s warrant article and for it to pass. There is an overwhelming sentiment that this is a good idea. The need is clear and the cost is
small compared to many of the capital projects passed at town meeting in the past decade. But a vote at town meeting is
only the rst step in making this project a reality. Even with ATM approval, the establishment of a water testing lab
would be a heavy lift for a town government struggling to hire and manage a wide range of budget commitments. Forcing the town to build a lab is likely not as fruitful a strategy as helping them to nd a way to build it.
As we’ve discussed, funding and HR are critical hurdles to clear at this point in time on Nantucket. COVID has
stretched nancial resources and has created a personnel vacuum in both the public and private sectors. But overcoming
these hurdles may be possible in a few ways:
1. Tying the lab to sewer funding. As mentioned earlier, linking a new lab to the costs associated with bringing a sewer
system to Madaket is one way to make funding a lab more likely. The lab itself would be a small fraction of the cost
of the overall sewer project. For long-term infrastructure costs such as this, municipalities often issue bonds. This
would give the town the ability to manage debt effectively. The only downside of tying the lab to sewer infrastructure improvements in Madaket is that the time horizon is unclear and the politics of bringing the sewer system to the western end of the island are equally murky.
2. Public-private partnership. Similar to transportation and energy initiatives that have been bolstered by private nonpro ts on-island to the bene t of the island and town government, a new lab could be created through a public-private partnership. In such an arrangement, the town could agree to a uni ed testing contract with the new lab and also
to provide space for the lab. A water lab coalition of island non-pro ts involved in water quality issues could run the
lab at a slight pro t and manage both HR and equipment costs through tax-deductible donations. At the three- or
ve-year mark, the town could assume the role of management and move the lab forward.
3. Angel investment. There are several year-round and seasonal residents and charitable foundations associated with the
island who care deeply about water quality. Fund-raising for such a project may be workable for one or more island
non-pro ts who seek to offer a gift to the town to make the project possible.
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Strategies for success

Conclusion
Given the importance of water to an island community and both the savings of time, manpower, and perhaps even dollars that an on-island lab would deliver, the bene ts of establishing a lab on Nantucket greatly outweigh any of the
drawbacks of this project.
A new lab located on-island would:
•
•
•
•
•
•
•
•

Be sited in an existing town facility, reducing real estate costs
Reduce time and logistics for testing overall
Potentially provide a positive income stream.
Allow for additional water resources testing that could give the island a better understanding of the health of the harbor and local ponds.
Streamline operations and take manpower pressure off all departments that currently require regular testing
Provide easier access to testing for homeowners, businesses, golf courses, and other island organizations involved in
water-quality advocacy
Potentially result in economic and resource ef ciencies.
Provide integrated data that can be used to make better decisions.
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Budget Info, Dr. Mike Delaney, Ph.D
Lab Work

Program
Total
Beach
Landﬁll
Natural Resources
Drinking Water
Waste Water
Private Drinking Water
Private SepHc

Annual Tests
20,107
288
448
4,452
1,219
3,400
700
9,600

Annual Revenue
$384,102

Total
Annual
Analyst
Hours
4,139

$5,760
$7,688
$109,898
$20,002
$68,654
$10,100
$162,000

72
105
957
398
752
234
1620

FTE
@1600
hr/yr
2.6

Total
Annual
Supplies
Cost ($)
$40,419
$1,555
$1,284
$11,950
$4,453
$4,832
$2,472
$13,872
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.
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Ballpark estimate of new lab costs courtesy of Dr. Sarah Oktay Ph.D.
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Barnstable Lab Price List
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