Water testing on Nantucket.
A case for a new facility on-island.




Introduction

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, accu-
rate, timely water testing of both drinking water and water used for recreation is critical.

Currently, between 14,000 and 20,000! 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 perme-
able soil and construction that dates back to before the whaling era, this is a somewhat disconcerting stat.]?

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 sam-
ple 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

Estimates based on interviews with town departments conducted by Dr. Michael Delaney, Ph.D.

2 Graphs of the results of this survey can be found here: https://caffeinated.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.?

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)* 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 respon-
dents in our survey have said they find the entire testing process daunting. For example, the Barnstable lab which pro-
cesses 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:

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?

b=

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

5 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.”
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5. What are some of the ancillary benefits of having more readily available testing?
6.  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 test-
ing 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 resi-
dents, half of whom have private wells, the town could count on approximately 2,000 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 full-
time 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.” 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.

7 Jim Sutherland, Scientific Advisor for the Land Council comments, “The reality of utilizing summer interns is not as ideal as it might seem. | have seen this sce-
nario in action at the Darrin Fresh Water Institute facility (RPI field 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-effective to have trained staff available at all times
for the overall work effort of the facility.”
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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 simplified 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
beneficial 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 — Now

e 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 facility

* 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 benefits of an on-island water testing facility would be realized in the areas of time and logis-
tics. 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 min-
utes. 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 begin-
ning.

Dr. Delaney Clarifies: “Holding time is the amount of time allowed from when the sample is collected until when test-
ing 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 field). 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 field
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)!9, 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 need-
ed 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 op-
erating 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 fa-
cility based on what is most cost-effective.

8 Jim Sutherland, Scientific 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.”

9 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 off island.”

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 flying right now.
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3. How much could we save as a result of having an island-based testing lab?

Cost savings is difficult to prove given that a potential lab’s scope and functions have not been fully established. How-
ever, there are some estimates that show financial benefits 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.

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 sam-
ples 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 20,000!! 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
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likely be offset by the cost of hiring lab technicians for the proposed lab and is used to illustrate the inefficien-
cies in the current system.)!2

In addition to the savings noted above, an on-island testing facility could also operate as a profit center by testing water
for residential well water users, private septic owners, businesses, non-profits involved with water resources, and semi-
public 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.

12 Comment by Dr. Sarah Oktay, Reserve Director, UC Davis and former Director of the Nantucket UMass Boston Field Station
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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 outfitted lab with the appropriate
equipment. Some reviewers of the initial draft of this white paper believe the budget figures should be higher.!3 On the
plus side, the Wannacomet Water Company has a new building with adequate unused space on the second floor for a
lab — this alone greatly simplifies the process of establishing a lab here. The cost of building and outfitting the lab, ac-
cording 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 sufficient 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 benefits.!4 15 (With regard to
housing, in early 2021 Wannacomet Water Company representatives mention that there housing available for one addi-
tional prospective water lab employee, but it is unclear if that housing is still available.1¢)

When taken in relation to the projected budget created by Michael Delaney in 2019, as well as estimates of other re-
viewers, it appears that these costs are in line with what the town currently expends to perform testing off-island. Al-
though these are admittedly back-of-the-envelope calculations.

Several reviewers of this document who are close to town government told us that it is difficult 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 | saw the original numbers | 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

17 Selectboard member, Matt Fee comments: The #1 concern is inability to hire staff. 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.

18 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 staffing 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 benefits of having more readily available testing?

Interestingly, some of the side benefits of a local testing facility are the kinds of things that are often difficult to mea-
sure. 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 in-
terests of everyone here when it comes to water quality is a major benefit 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 Shellfish 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 co-
ordinate shipping off-island. With an island-based facility, all the shellfish 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 lo-
gistics. 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 test-
ing 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 benefit from an on-island lab:!°
® Students. On-island testing provides job training and educational opportunities.
® The shellfish hatchery
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 cases
Grants for doing water quality work for the state or through nonprofits 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 benefit 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 nonprofits such as the Land
Council and the Shellfish Association thanks to the awareness both organizations have created around the issue of water
quality. After discussions with those non-profits, 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 firms, 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 polyfluoroalkyl 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 Com-

monwealth 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 test-
ing 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 outfitting a lab to conduct PFAS testing on Nantucket might cause the project to be sig-
nificantly more expensive. Perhaps over 125% of the budgeted costs.

According to former MWRA lab director, Dr. Mike Delaney, the cost of the equipment needed (chiefly a High-Perfor-
mance 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 Wanna-
comet space. Given that PFAS testing might represent a small percentage of the overall testing needs of the island, it
may be a more efficient 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 mov-
ing 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 officials, 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 of-
fers, may be worth the premium price tag.

Additional “exotic compounds” considered

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 labora-
tory testing. With climate change and global warming, harmful algal blooms (HABs) are a reality and have been occur-
ring 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
specific ponds are visited for checking to see if HABs are occurring. If HABs are observed, specific 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 quick-
ly. The public’s health, not to mention the health of their pets, is at risk and this provides additional justification for lo-
cal, on-Island testing for HABs toxins.2!

In addition, other VOC and organic contaminants that could be tested include pesticides and herbicides which are wide-
ly used on-island. Previously UMass Boston was tapped to measure neonicotinoids according to Dr. Sarah Oktay.

21 Comment of Dr. Jim Sutherland, Ph. D., Scientific Advisor for the Land Council
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Strategies for success.

It is possible for one individual to bring the information in this document to town meeting with a citizen’s warrant arti-
cle 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 first 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. Forc-
ing the town to build a lab is likely not as fruitful a strategy as helping them to find 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 financial 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 in-
frastructure improvements in Madaket is that the time horizon is unclear and the politics of bringing the sewer sys-
tem 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 non-
profits on-island to the benefit of the island and town government, a new lab could be created through a public-pri-
vate partnership. In such an arrangement, the town could agree to a unified testing contract with the new lab and also
to provide space for the lab. A water lab coalition of island non-profits involved in water quality issues could run the
lab at a slight profit and manage both HR and equipment costs through tax-deductible donations. At the three- or
five-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-profits who seek to offer a gift to the town to make the project possible.
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Conclusion

Given the importance of water to an island community and both the savings of time, manpower, and perhaps even dol-
lars that an on-island lab would deliver, the benefits 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 har-
bor 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 efficiencies.

* Provide integrated data that can be used to make better decisions.
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Budget Info, Dr. Mike Delaney, Ph.D.

Program
Total

Beach

Landfill

Natural Resources
Drinking Water

Waste Water

Private Drinking Water
Private Septic

Lab Work
Total
Annual
Analyst
Annual Tests Annual Revenue Hours
20,107 $384,102 4,139
288 $5,760 72
448 $7,688 105
4,452 $109,898 957
1,219 $20,002 398
3,400 $68,654 752
700 $10,100 234
9,600 $162,000 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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Nantucket Laboratory
Initial Budget Forecast

130,000 Full-time supervisor, full-time chemist

Need to know what Nantucket wants
65,000 |included for fringe benefits. Assume 50% of

Explanations

Regular Pay for now.

2020
Budget
Wages and Salaries
Reg Pay (Incl. Sick &Vac) $
Shift Differential $ -0
Holiday Pay $ -0
Temporary Employees $ -0
Interns/Co-ops $ 15,000 Three summer interns
Stand-by Pay $ -0
Total Wages & Salaries $ 145,000
Overtime $ 5,000
Eringe Benefits
Overtime Meals $ -0
Health Insurance $ -0
Dental Insurance $ -0
Unemployment Insurance $ -0
Medicare $ -0
Tuition Reimbursement
$
Total Fringe Benefits $ 65,000
Worker's Comp
Compensation Payments $ -0
Medical Payments $ -0
Other $ -0
Total Worker's Comp $ -0
Chemicals
Lab Gases $ 500
Cryogenic Liquids $ -0
Total Chemicals $ 500
Utiliti
Natural Gas $ -0
Electricity $ 3,600
Water $ -0
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Need to know what utilities the Lab needs to

pay for.

Instrument service contracts.

Maintain fume hood.

Fume hood annual certification.

Does any outside testing need to be
included in the Lab's budget?

35,000 All lab supplies.

Other Utilities $ -
#2 Fuel Oil Heating $ -0
Diesel Fuel $ -0
Propane $ -0
Total Utilities $ 3,600
Maintenance

Building & Grounds Mat'ls $ 2,000
Building & Grounds Serv. $ 1,000
Automotive Materials $ -0
Automotive Services $ -0
Plant & Mach. Materials $ -0
Plant & Mach. Services $ -0
Pipeline Materials $ -0
Pipeline Services $ -0
Spec. Equip Materials $ -0
Spec. Equip Services $ 17,000
Computer Materials $ -0
Computer Services $ -0
Comp. Softw. Lic/Upgrade $ -0
HVAC Materials $ 500
HVAC Services $ 500
Electrical Materials $ -0
Electrical Services $ -0
Total Maintenance $ 21,000
Training & Meetings $ 2,000
Professional Servi

Engineering $ -0
Lab & Testing & Analysis $ 5,000
Legal $ -0
Audit $ -0
Communications $ -0
Other Prof. Serv. $ -0
Security $ -0
Resident Inspection $ -0
Construction Services $ -0
Total Prof Services $ 5,000
Other Materials

Office Supplies $ 1,000
Postage $ -0
Lab & Testing Supplies $
Health/Safety $ 1,000

Gloves, first aid supplies.
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Equip./Furniture

Vehicle Purchase/Replace
Work Clothes
Vehicle Expense

34,000 Amortize major instruments over 5-10 years.

-0
200
-0

PP P PP PP &P

Other Materials -0
Computer Hardware -0
Computer Software -0
Total Other Materials 71,200
Other Services

Printing/Duplicating $ 100
Health/Safety $ -0
Data Processing. $ -0
Telephone $ 1,200
Mem./Dues/Subscr. $ 200
Advertising $ -0
Space Lease/Rentals $ -0
Moving/Freight $ 1,000
Other Rentals $ -0
Other Services $ 1,000
Grit & Screenings Removal $ -0
Sludge Pelletization $ -0
Permit Fees $ 1,000
Police Details $ -0
Total Other Services $ 4,500
Total Expenses $ 322,800

Lab coats.
Assume no vehicle will be needed.

Assume Lab doesn't need to pay rent or
lease any additional space.

Shipping samples and equipment off-island.

DEP certification fees. This can be
estimated more accurately based on what
certifications are anticipated.
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Test Code

Color
COND
Cu
DIN
DO
DON
ECOC
ECOL
FCoL

FOG
HARD

Odor

SAL
SECCHI
SETT
S04
TCOL
DS
TKN
™
TON
™
TSS
TURB
voc
Zn

Silver

Alkalinity

Biochemical Oxygen Demand
Calcium
Chlorophyll-a/Phaeophytin
Chloride

Dissolved Carbon Dioxide
Chemical Oxygen Demand
Color

Specific Conductance
Copper

Nitrogen, Dissolved Inorganic
Dissolved Oxygen

Nitrogen, Dissolved Organic
Enterococcus

E. Coli

Fecal Coliform

Iron

Fats, Oil, and Grease
Hardness

Potassium

Magnesium

Manganese

Sodium

Nitrogen, Ammonia

Nitrite

Nitrate

Odor

Lead

pH

Orthophosphate

Carbon, Particulate Organic
Nitrogen, Particulate Organic
Salinity

Secchi Depth

Settleable Solids

Sulfate

Total Coliforms

Total Dissolved Solids

Total Kjeldahl Nitrogen
Total Nitrogen

Nitrogen, Organic

Total Phosphorus

Total Suspended Solids
Turbidity

Volatile Organic Chemicals, DW
Zinc

Unit Price ($)
$15.00
$20.00
$30.00
$12.00
$29.55
$15.00
$25.00
$25.00
$12.00
$15.00
$12.00
$56.81
$15.00
$56.81
$20.00
$20.00
$20.00
$12.00
$35.00
$30.00
$15.00
$15.00
$12.00
$12.00
$15.00
$15.00
$15.00
$12.00
$15.00
$15.00
$15.00
$34.86
$34.86

$5.86
$2.47
$15.00
$15.00
$33.09
$15.00
$40.00
$50.00
$50.00
$17.00
$15.00
$15.00
$233.00
$12.00

Hours/Test
0.56
0.25
037
0.56
0.25
0.35
0.25
011
0.19
0.16
0.56
0.50
0.25
0.50
0.25
0.25
0.25
0.56
0.66
112
0.56
0.56
0.56
0.56
0.15
0.15
0.15
0.07
0.56
0.10
0.15
0.25
0.25
0.05
0.02
0.11
1.40
0.25
120
0.70
1.00
1.00
0.70
0.16
0.10
2.00
0.56

Supplies ($)
$4.89
$131
$0.55
$4.89
$1.29
$1.38
$1.38
$2.23
$0.21
$2.32
$4.89
$4.89
$138
$4.89
$5.40
$5.40
$5.40
$4.89

$12.93
$9.78
$4.89
$4.89
$4.89
$4.89
$1.30
$1.30
$1.30
$0.21
$4.89
$1.03
$1.30
$6.60
$6.60
$0.21
$0.21
$2.00
$1.31
$5.40
$2.00
$1.30
$1.30
$1.30
$1.30
$0.87
$0.30
$12.44
$4.89

Method
EPA200.9
SM23208
SM52108
SM3500-Ca B
EPA445.0
Hach 10291 SM4500-Cl BCE
SM4500-C02 C
Hach8000
SM21208
SM25108
EPA200.9
Valderamma 1981
SM4500-0 G
Valderamma 1981
Enterolert
Colilert-18
Colilert-18
EPA200.9
SM55208
EPA130.1
SM3111B
SM3111B
EPA200.9
SM3111B
EPA 350.1 Hach 10205
SM4500-NO2 B Hach 10207
EPA353.2 Hach 10206
SM2150B/SM21708
EPA200.9
SM4500-H B
Hach 8048
EPA440.0
EPA440.0
SM25208
EPA 841-B-97-003
SM2540F
SM4500-504 CDEF
Colilert-18
SM2540C
Hach10242
SM4500-N C Hach 10072
SM4500-Norg
Hach 8190
SM2540D
Hach 10245
524.3,624.1
EPA200.9

DEP Certified?

Technology
Graphite Furnace Atomic Absorption Spectrometry (GFAA)
Titration
Dissolved Oxygen
EDTA Titration
Fluorescence Spectrometry
Spectrophotometry
Titration
Spectrophotometry
Nessler Tubes
Conductivity Meter
Graphite Furnace Atomic Absorption Spectrometry (GFAA)
Spectrophotometry
Membrane Electrode Meter
Spectrophotometry
Enterolert Enzyme Substrate
Colilert Enzyme Substrate
Colilert at elevated temperature
Graphite Furnace Atomic Absorption Spectrometry (GFAA)
Extraction Gravimetric
Spectrophotometry
Flame Atomic Absorption Spectrometry (FAA)
Flame Atomic Absorption Spectrometry (FAA)
Graphite Furnace Atomic Absorption Spectrometry (GFAA)
Flame Atomic Absorption Spectrometry (FAA)
Spectrophotometry
Spectrophotometry
Spectrophotometry
Threshold Odor Test/Flavor Profile Analysis
Graphite Furnace Atomic Absorption Spectrometry (GFAA)
pH Electrode Meter
Spectrophotometry
Spectrophotometry
Spectrophotometry
Conductivity Meter
Secchi disk
Volumetric
Spectrophotometry
Colilert Enzyme Substrate
Gravimetric
Spectrophotometry
Spectrophotometry
Spectrophotometry, Micro Kjeldahl
Spectrophotometry
Gravimetric
Nephelometer
purge and trap gas chromatography - mass spectrometer
Graphite Furnace Atomic Absorption Spectrometry (GFAA)

Instruments/Equipment
atomic absorption spectrometer
autoburet
dissolved oxygen meter
autoburet
fluorometer
UV/VIS spectrophotometer
autoburet
UV/VIS spectrophotometer
none
conductivity meter
atomic absorption spectrometer
UV/VIS spectrophotometer
dissolved oxygen meter
UV/VIS spectrophotometer
sealer, autoclave, incubator, waterbath
sealer, autoclave, incubator, waterbath
sealer, autoclave, incubator, waterbath
atomic absorption spectrometer
analytical balance
UV/VIS spectrophotometer
atomic absorption spectrometer
atomic absorption spectrometer
atomic absorption spectrometer
atomic absorption spectrometer
UV/VIS spectrophotometer
UV/VIS spectrophotometer
UV/VIS spectrophotometer
waterbath
UV/VIS spectrophotometer
pH meter
UV/VIS spectrophotometer
elemental analyzer
elemental analyzer
conductivity meter
field test
Imhoff Cones
UV/VIS spectrophotometer
sealer, autoclave, incubator, waterbath
analytical balance
UV/VIS spectrophotometer
UV/VIS spectrophotometer
UV/VIS spectrophotometer
UV/VIS spectrophotometer
analytical balance
turbidimeter
purge and trap, GC/MS
UV/VIS spectrophotometer
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Instruments/Equipment Quantity Price Total Price Price (List)

$167,000 $426,781

atomic absorption spectrometer, graphite furnace and flame 1| $70,000 $70,000 $65,800 | Perkin Elmer PinAAcle 900T (flame and THGA GF
autoburet 2| $2,000 $4,000 $6,410 | Mettler Mettler Toledo Easy pH Titrator Sys|
autoclave 2 $5,000 $10,000 $13,634 Fisher SterilElite™ Tabletop Autoclaves STI
balance, analytical 2 $2,000 $4,000 $29,780 | Mettler 01-911-000 Mettler Toledo™ 30087
balance, top loading 2 $1,000 $2,000 $7,440 Mettler Mettler Toledo™ Excellence XSR Pre¢
block digester 2| $1,000 $2,000 $2,098 |Hach Hach LTV082.53.40001 DRB 200 CQ
conductivity meter 2 $1,000 $2,000 $4,020 | Thermo Thermo Scientific™ Orion™ Versa S
dissolved oxygen meter 2 $1,000 $2,000 $2,686 | Fisher Fisherbrand™ accumet™ BOD Prob
freezer 2| $2,000 $4,000 $19,782 | Thermo Thermo Scientific™ TSX Series High
glassware washer 1| $12,000 $12,000 $9,620 | Labconco SteamScrubber™ Glassware Washe
incubator 2 $2,000 $4,000 $4,082 | Idexx 98-13818-03 WI660, LARGE INCU
lab water system 1 $5,000 $5,000 $8,569  Thermo 50132372 MicroPure ultrapure w:
muffle furnace 1 $2,000 $2,000 $4,472 | Thermo Thermo Scientific™ Thermolyne™ i
oven 2 $2,000 $4,000 $3,836  Fisher Fisherbrand™ Isotemp™ General Py
pH meter 2 $1,000 $2,000 $2,012 Thermo Thermo Scientific™ Orion Star™ Al
refrigerator 2 $2,000 $4,000 $12,732 | Thermo Thermo Scientific™ Revco™ High-P¢
sealer, Quantitray 2 $1,000 $2,000 $8,400 | Idexx 98-0002570-00 SEALER PLUS, WQT
storage cabinet, acid/base 1 $1,000 $1,000 $2,830 Justrite Justrite™ Chemcor™ Undercounter
storage cabinet, solvent 1 $1,000 $1,000 $1,596 |Justrite Justrite™ Flammables Undercounte
turbidimeter 2 $2,000 $4,000 $7,844 |Hach LPV442.99. 0 - 700 NTU 650 nm Cla
UV/VIS spectrophotometer 2| $10,000 $20,000 $18,896 Hach DR6000 Laboratory Spectrophotorr
vacuum pump 2| $1,000 $2,000 $1,954 | Millipore MilliporeSigma™ Chemical Duty Va
waterbath 2 $2,000 $4,000 $1,470 | Fisher Fisherbrand™ Isotemp™ General Py
metals digestion block 2 $6,968 | Env Express SC100 - HotBlock® - 36-Position, 50
BOD Incubator 2 $8,944 | Fisher Fisherbrand™ Isotemp™ BOD Refrig
Laboratory Information Management System (LIMS) 1 $5,580 | CloudLIMS CloudLIMS subscription: 1 admin, 1
Computers, printer/scanner/fax 3 $10,000 general estimate
Lab benches, sinks, fume hood 1 $51,000 Based on Lab Furniture LFI estimat¢
Centrifuge 1 $1,248 | Hach Hach for TIN
Microscope 1 $1,563 |Hach Hach for bacteria
elemental analyzer (CHN carbon hydrogen nitrogen) 1 $30,000 | Perkin Elmer for POC/PON.
microbalance 1 $15,000 | Sartorius for POC/PON.
fluorometer 1 $6,730 | Turner for CHLA. Trilogy Laboratory Fluoro
Discrete Analyzer 1 $40,285 | SEAL AQ300 Discrete Analyzer with comj

1 $9,500 | Guardian Guardian G2010 Front Entry Enclos
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Lab Work Budget Price Equipment Drinking Water Natural Resources
Testing for DEWATERING, Total Total

BOTH Plant LEACHATE, BREWERY WASTE Annual Annual Annual

Annual Annual BOTH Plants Influent/  Monitoring = BOTH Plants LOADS, SEPTAGE LOADS, Analyst Analyst Supplies | Supply | Supplies

|Program Tests Revenue Test Unit Cost Effluent Wells Ambient Water TOXIC HITS Hours/Test Hours Hours | ($) | Cost($) | Cost(s)

Waste Water 3,400 $68,654 752.42 $4,832

0 $0.00 Ag $15.00 0.56 0.00 $4.89 $0
0 $0.00 ALK $20.00 0.25 0.00 $1.31 $0
208 $6,240.00 BOD $30.00 208 037 76.96 $0.55 $114
0 $0.00 Ca $12.00 0.56 0.00 $4.89 $0
44| $1,300.20 CHLA $29.55 a4 0.25 11.00 $1.29 $57
0 $0.00 c $15.00 0.35 0.00 $1.38 $0
0 $0.00 co2 $25.00 0.25 0.00 $1.38 $0
0 $0.00 cop $25.00 0.11 0.00 $2.23 $0
0 $0.00 Color $12.00 0.19 0.00 $0.21 $0
144 $2,160.00 COND $15.00 144 0.16 23.04 $2.32 $334
0 $0.00 Cu $12.00 0.56 0.00 $4.89 $0
44 $2,499.64 DIN $56.81 a4 0.50 22.00 $4.89 $215
44 $660.00 DO | 1500 a4 0.25 11.00 $1.38 $61
44 $2,499.64 DON $56.81 a4 0.50 22.00 $4.89 $215
0 $0.00 ECOC $20.00 0.25 0.00 $5.40 $0
0 $0.00 ECOL $20.00 0.25 0.00 $5.40 $0
24 $480.00 FCoL $20.00 24 0.25 6.00 $5.40 $130
0 $0.00 Fe $12.00 0.56 0.00 $4.89 $0
24 $840.00 FOG $35.00 24 0.66 15.84 $12.93 $310
0 $0.00 HARD $30.00 112 0.00 $9.78 $0
0 $0.00 K $15.00 0.56 0.00 $4.89 $0
0 $0.00 Mg $15.00 0.56 0.00 $4.89 $0
0 $0.00 Mn $12.00 0.56 0.00 $4.89 $0
0 $0.00 Na $12.00 0.56 0.00 $4.89 $0
104 $1,560.00 NH3 $15.00 104 0.15 15.60 $1.30 $135
220 $3,300.00 NO2 $15.00 128 48 44 0.15 33.00 $1.30 $286
220 $3,300.00 NO3 $15.00 128 48 a4 0.15 33.00 $1.30 $286
0 $0.00 Odor $12.00 0.07 0.00 $0.21 $0
0 $0.00 Pb $15.00 0.56 0.00 $4.89 $0
1604 $24,060.00 PH $15.00 1460 144 010 160.40 $1.03  $1,652
10 $150.00 PO4 $15.00 10 0.15 1.50 $1.30 $13
44| $1,533.84 PON $34.86 a4 0.25 11.00 $6.60 $290
44 $257.84 SAL $5.86 a4 0.05 2.20 $0.21 $9
40 $98.80 SECCHI $2.47 40 0.02 0.80 $0.21 $8
SETT $15.00 24 0.11 0.00 $2.00 $0
0 $0.00 504 | 1500 1.40 0.00 $1.31 $0
0 $0.00 TcoL $33.09 0.25 0.00 $5.40 $0
24 $360.00 DS $15.00 24 1.20 28.80 $2.00 $48
220 $8,800.00 TKN $40.00 128 48 44 070  154.00 $1.30 $286
68  $3,400.00 ™ $50.00 24 44 1.00 68.00 $1.30 $88
0 $0.00 TON $50.00 1.00 0.00 $1.30 $0
10 $170.00 TP $17.00 10 0.70 7.00 $1.30 $13
208 $3,120.00 TSS $15.00 208 0.16 33.28 $0.87 $181
0 $0.00 TURB $15.00 0.10 0.00 $0.30 $0
8 $1,864.00 voc $233.00 8 2.00 16.00 $12.44 $100
0 $0.00 }Zn | $1200 0.56 0.00 $4.89 $0

Bea
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Lab Work Budget Price Equipment Waste Water Drinking Water Natural Resources

Total Total
Annual Annual Annual
Annual Annual Compliance Process Secondary Analyst Analyst Supplies | Supply Supplies
Program Tests Revenue Test Unit Cost Testing Monitoring = Contaminants Hours/Test Hours Hours (S) Cost ($) | Cost ($)
Drinking Water 1,219 $20,002 397.91 $4,453

0 $0.00 FCOL $20.00 0.25 0.00 $5.40 S0
297 | $5,940.00 ECOL $20.00 297 0.25 74.25 $5.40 $1,604
0 $0.00 ECOC $20.00 0.25 0.00 $5.40 $o
0 $0.00 BOD $30.00 0.37 0.00 $0.55 $S0
0 $0.00 cob $25.00 0.11 0.00 $2.23 $o
68 $816.00 Cu $12.00 54 14 0.56 38.08 $4.89 $333
74 $888.00 Fe $12.00 0 60 14 0.56 41.44 $4.89 $362
54 $810.00 Pb $15.00 54 0.56 30.24 $4.89 $264
14 $210.00 Zn $15.00 14 0.11 1.54 $2.00 $28
12 $180.00 NO3 $15.00 12 0.15 1.80 $1.30 $16
12 $180.00 NO2 $15.00 12 0.15 1.80 $1.30 $16
0 $0.00 TKN $15.00 0.11 0.00 $2.00 $o
0 $0.00 NH3 $15.00 0.15 0.00 $1.30 $0
0 $0.00 TON $15.00 0.11 0.00 $2.00 $0
0 $0.00 FOG $35.00 0.66 0.00 $12.93 S0
0 $0.00 TP $15.00 0.11 0.00 $2.00 S0
60 $900.00 PO4 $15.00 60 0.15 9.00 $1.30 $78
0 $0.00 TSS $15.00 0.11 0.00 $2.00 $0
74 $1,110.00 So4 $15.00 60 14 0.11 8.14 $2.00 $148
0 $0.00 DO $15.00 0.25 0.00 $1.38 $0
74 $1,110.00 PH $15.00 60 14 0.10 7.40 $1.03 $76
74 $1,480.00 ALK $20.00 60 14 0.25 18.50 $1.31 $97
0 $0.00 TN $15.00 0.11 0.00 $2.00 $0
60 $1,500.00 co2 $25.00 60 0.25 15.00 $1.38 $83
74 $1,110.00 COND $15.00 60 14 0.16 11.84 $2.32 $172
74 $888.00 Ca $12.00 60 14 0.56 41.44 $4.89 $362
72 $864.00 Mn $12.00 12 60 0.56 40.32 $4.89 $352
14 $210.00 Mg $15.00 14 0.56 7.84 $4.89 $68
14 $210.00 K $15.00 14 0.56 7.84 $4.89 $68
14 $210.00 Al $15.00 14 0.56 7.84 $4.89 $68
14 $210.00 Ag $15.00 14 0.56 7.84 $4.89 $68
14 $420.00 HARD $30.00 14 1.12 15.68 $9.78 $137
14 $210.00 TURB $15.00 14 0.11 1.54 $2.00 $28
14 $210.00 c $15.00 14 0.35 4.90 $1.38 $19
14 $168.00 Color $12.00 14 0.19 2.66 $0.21 $3
14 $168.00 Odor $12.00 14 0.07 0.98 $0.21 $3
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rice Equipment Waste Water Drinking Water Beach
Total Total
Annual Annual Annual
Annual Annual Water Quality Analyst | Analyst Supplies | Supply | Supplies
’rogram Tests Revenue Test Unit Cost | Monitoring Hours/Test Hours Hours ($) Cost ($) | Cost($)
Jatural Resources 4,452 $109,898 957.18 $11,950
0 $0.00 Ag $15.00 0.56 0.00 $4.89 S0
0 $0.00 ALK $20.00 0.25 0.00 $1.31 S0
0 $0.00 BOD $30.00 0.37 0.00 $0.55 S0
0 $0.00 Ca $12.00 0.56 0.00 $4.89 S0
371 $10,963.05 CHLA $29.55 371 0.25 92.75 $1.29 $479
0 $0.00 cl $15.00 0.35 0.00 $1.38 S0
0 $0.00 Cco2 $25.00 0.25 0.00 $1.38 S0
0 $0.00 CcoD $25.00 0.11 0.00 $2.23 S0
0 $0.00 Color $12.00 0.19 0.00 $0.21 S0
371 $5,565.00 COND $15.00 371 0.16 59.36 $2.32 $861
0 $0.00 Cu $12.00 0.56 0.00 $4.89 S0
371 $21,076.51 DIN $56.81 371 0.50 185.50 $4.89 $1,814
0 $0.00 DO | s15.00 025 0.00 $1.38 $0
371 $21,076.51 DON $56.81 371 0.50 185.50 $4.89 $1,814
0 $0.00 ECOC $20.00 0.25 0.00 $5.40 S0
0 $0.00 ECOL $20.00 0.25 0.00 $5.40 S0
0 $0.00 FCOL $20.00 0.25 0.00 $5.40 S0
0 $0.00 Fe $12.00 0.56 0.00 $4.89 $0
0 $0.00 FOG $35.00 0.66 0.00 $12.93 S0
0 $0.00 HARD $30.00 1.12 0.00 $9.78 S0
0 $0.00 K $15.00 0.56 0.00 $4.89 $0
0 $0.00 Mg $15.00 0.56 0.00 $4.89 $0
0 $0.00 Mn $12.00 0.56 0.00 $4.89 S0
0 $0.00 Na $12.00 0.56 0.00 $4.89 S0
371 $5,565.00 NH3 $15.00 371 0.15 55.65 $1.30 $482
371 $5,565.00 NO2 $15.00 371 0.15 55.65 $1.30 $482
371 $5,565.00 NO3 $15.00 371 0.15 55.65 $1.30 $482
0 $0.00 Odor $12.00 0.07 0.00 $0.21 S0
0 $0.00 Pb $15.00 0.56 0.00 $4.89 S0
0 $0.00 PH $15.00 0.10 0.00 $1.03 S0
371 $5,565.00 PO4 $15.00 371 0.15 55.65 $1.30 $482
371 $12,933.06 POC $34.86 371 0.25 92.75 $6.60 $2,449
371 $12,933.06 PON $34.86 371 0.25 92.75 $6.60 $2,449
371 $2,174.06 SAL $5.86 371 0.05 18.55 $0.21 $78
371 $916.37 SECCHI $2.47 371 0.02 7.42 $0.21 $78
0 $0.00 SETT $15.00 0.11 0.00 $2.00 S0
0 $0.00 S04 ‘ $15.00 0.11 0.00 $2.00 S0
0 $0.00 TCOL $33.09 0.11 0.00 $2.00 S0
0 $0.00 TDS $15.00 0.11 0.00 $2.00 S0
0 $0.00 TKN $40.00 0.11 0.00 $2.00 S0
0 $0.00 TN $50.00 0.11 0.00 $2.00 S0
0 $0.00 TON $50.00 0.11 0.00 $2.00 S0
371 $6,307.00 TP $17.00 371 0.11 40.81 $2.00 $742
0 $0.00 TSS $15.00 0.11 0.00 $2.00 S0
0 $0.00 TURB $15.00 0.11 0.00 $2.00 S0
0 $0.00 voc $233.00 0.11 0.00 $2.00 S0
0 $0.00 Zn l $12.00 0.11 0.00 $2.00 $0
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’rice Equipment Waste Water Drinking Water Natural Resources Landfill Pr
Total Total
Annual Annual Annual
Annual Annual Beach Analyst Analyst Supplies Supply | Supplies

Program Tests Revenue Test Unit Cost = Testing Hours/Test Hours Hours () Cost ($) | Cost($) Locations |Weeks
Beach 288 $5,760 72.00 $1,555

0 $0.00 FCOL $20.00 0.25 0.00 $5.40 S0

0 $0.00 ECOL $20.00 0.25 0.00 $5.40 S0

288/ $5,760.00 ECOC $20.00 288 0.25 72.00 $5.40 $1,555 18 16

0 $0.00 BOD $30.00 0.37 0.00 $0.55 $0

0 $0.00 cob $25.00 0.11 0.00 $2.23 $0

0 $0.00 Cu $12.00 0.56 0.00 $4.89 $0

0 $0.00 Fe $12.00 0.56 0.00 $4.89 $0

0 $0.00 Pb $15.00 0.56 0.00 $4.89 $0

0 $0.00 Zn $15.00 0.11 0.00 $2.00 $0

0 $0.00 NO3 $15.00 0.15 0.00 $1.30 $0

0 $0.00 NO2 $15.00 0.15 0.00 $1.30 $0

0 $0.00 TKN $15.00 0.11 0.00 $2.00 $0

0 $0.00 NH3 $15.00 0.15 0.00 $1.30 S0

0 $0.00 TON $15.00 0.11 0.00 $2.00 S0

0 $0.00 FOG $35.00 0.66 0.00 $12.93 S0

0 $0.00 TP $15.00 0.11 0.00 $2.00 S0

0 $0.00 PO4 $15.00 0.15 0.00 $1.30 S0

0 $0.00 TSS $15.00 0.11 0.00 $2.00 $0

0 $0.00 S04 $15.00 0.11 0.00 $2.00 $0

0 $0.00 DO $15.00 0.25 0.00 $1.38 $0

0 $0.00 PH $15.00 0.10 0.00 $1.03 $0

0 $0.00 ALK $20.00 0.25 0.00 $1.31 $0

0 $0.00 ™ $15.00 0.11 0.00 $2.00 $0

0 $0.00 co2 $25.00 0.25 0.00 $1.38 $0

0 $0.00 COND $15.00 0.16 0.00 $2.32 $0

0 $0.00 Ca $12.00 0.56 0.00 $4.89 $0

0 $0.00 Mn $12.00 0.56 0.00 $4.89 $0

0 $0.00 Mg $15.00 0.56 0.00 $4.89 $0

0 $0.00 K $15.00 0.56 0.00 $4.89 $0

0 $0.00 Al $15.00 0.56 0.00 $4.89 S0

0 $0.00 Ag $15.00 0.56 0.00 $4.89 S0

0 $0.00 HARD $30.00 112 0.00 $9.78 $0

0 $0.00 TURB $15.00 0.11 0.00 $2.00 $0

0 $0.00 cl $15.00 0.35 0.00 $1.38 $0

0 $0.00 Color $12.00 0.19 0.00 $0.21 $0

0 $0.00 Odor $12.00 0.07 0.00 $0.21 $0
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Privat

+ rice Equipment Waste Water Drinking Water Natural Resources Beach
Total Total
Annual Annual Annual
Annual Annual Standard Special Analyst | Analyst Supplies | Supply | Supplies
Program Tests Revenue Test Unit Cost | Monitoring | Monitoring Hours/Test Hours Hours ($) Cost ($) | Cost ($)
Landfill 448 $7,688 105.08 $1,284
Landfill 22| $440.00 FCOL $20.00 22 0.25 5.50 $5.40 $119
0 $0.00 ECOL $20.00 0.25 0.00 $5.40 S0
0 $0.00 ECOC $20.00 0.25 0.00 $5.40 S0
22| $660.00 BOD $30.00 22 0.37 8.14 $0.55 $12
22| $550.00 CcobD $25.00 22 0.11 2.42 $2.23 $49
22|  $264.00 Cu $12.00 22 0.56 12.32 $4.89 $108
22| $264.00 Fe $12.00 22 0.56 12.32 $4.89 $108
22| $330.00 Pb $15.00 22 0.56 12.32 $4.89 $108
22| $330.00 Zn $15.00 22 0.11 2.42 $2.00 $44
38 $570.00 NO3 $15.00 22 16 0.15 5.70 $1.30 $49
16| $240.00 NO2 $15.00 16 0.15 2.40 $1.30 $21
38 $570.00 TKN $15.00 22 16 0.11 4.18 $2.00 $76
38| $570.00 NH3 $15.00 22 16 0.15 5.70 $1.30 $49
38| $570.00 TON $15.00 22 16 0.11 4.18 $2.00 $76
22| $770.00 FOG $35.00 22 0.66 14.52 $12.93 $284
22| $330.00 TP $15.00 22 0.11 2.42 $2.00 $44
38  $570.00 PO4 $15.00 22 16 0.15 5.70 $1.30 $49
22| $330.00 TSS $15.00 22 0.11 242 $2.00 $44
22| $330.00 SO4 $15.00 22 0.11 2.42 $2.00 $44
0 $0.00 DO $15.00 0.25 0.00 $1.38 S0
0 $0.00 PH $15.00 0.10 0.00 $1.03 $0
0 $0.00 ALK $20.00 0.25 0.00 $1.31 S0
0 $0.00 TN $15.00 0.11 0.00 $2.00 S0
0 $0.00 C0o2 $25.00 0.25 0.00 $1.38 S0
0 $0.00 COND $15.00 0.16 0.00 $2.32 S0
0 $0.00 Ca $12.00 0.56 0.00 $4.89 $0
0 $0.00 Mn $12.00 0.56 0.00 $4.89 $0
0 $0.00 Mg $15.00 0.56 0.00 $4.89 S0
0 $0.00 K $15.00 0.56 0.00 $4.89 S0
0 $0.00 Al $15.00 0.56 0.00 $4.89 S0
0 $0.00 Ag $15.00 0.56 0.00 $4.89 $0
0 $0.00 HARD $30.00 1.12 0.00 $9.78 $0
0 $0.00 TURB $15.00 0.11 0.00 $2.00 S0
0 $0.00 cl $15.00 0.35 0.00 $1.38 S0
0 $0.00 Color $12.00 0.19 0.00 $0.21 S0
0 $0.00 Odor $12.00 0.07 0.00 $0.21 S0
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rice Equipment Waste Water Drinking Water Natural Resources Beach Landfill Private Septic

A B c D E F G H | J K L M N o] P Q R | (Il
Annual Annual Annual
Annual I/A Septic Analyst Analyst Supplies | Supply Supplies
Program Tests | Annual Revenue Test Unit Cost = Systems Hours/Test Hours Hours ($) Cost ($) | Cost($)
Private g c0 $162,000
Septic
1620.00 $13,872
Private
Septic 0 $0.00 FCOL $20.00 0.25 0.00 $5.40 S0
0 $0.00 ECOL $20.00 0.25 0.00 $5.40 $0
0 $0.00 ECOC $20.00 0.25 0.00 $5.40 $0
1200 $36,000.00 BOD $30.00 1200 0.37 444.00 $0.55 $660
0 $0.00 cop $25.00 0.11 0.00 $2.23 $0
0 $0.00 Cu $12.00 0.56 0.00 $4.89 $0
0 $0.00 Fe $12.00 0.56 0.00 $4.89 $0
0 $0.00 Pb $15.00 0.56 0.00 $4.89 S0
0 $0.00 Zn $15.00 0.11 0.00 $2.00 $0
1200 $18,000.00 NO3 $15.00 1200 0.15 180.00 $1.30 $1,560
1200 $18,000.00 NO2 $15.00 1200 0.15 180.00 $1.30 $1,560
1200 $18,000.00 TKN $15.00 1200 0.11 132.00 $2.00 $2,400
0 $0.00 NH3 $15.00 0.15 0.00 $1.30 S0
0 $0.00 TON $15.00 0.11 0.00 $2.00 $0
0 $0.00 FOG $35.00 0.66 0.00 $12.93 S0
0 $0.00 TP $15.00 0.11 0.00 $2.00 S0
0 $0.00 PO4 $15.00 0.15 0.00 $1.30 S0
1200 $18,000.00 TSS $15.00 1200 0.11 132.00 $2.00 $2,400
0 $0.00 So4 $15.00 0.11 0.00 $2.00 S0
1200 $18,000.00 DO $15.00 1200 0.25 300.00 $1.38 $1,656
1200 $18,000.00 PH $15.00 1200 0.10 120.00 $1.03 $1,236
0 $0.00 ALK $20.00 0.25 0.00 $1.31 S0
1200 $18,000.00 ™ $15.00 1200 0.11 132.00 $2.00 $2,400
0 $0.00 Cco2 $25.00 0.25 0.00 $1.38 $0
0 $0.00 COND $15.00 0.16 0.00 $2.32 $0
0 $0.00 Ca $12.00 0.56 0.00 $4.89 $0
0 $0.00 Mn $12.00 0.56 0.00 $4.89 S0
0 $0.00 Mg $15.00 0.56 0.00 $4.89 $0
0 $0.00 K $15.00 0.56 0.00 $4.89 $0
0 $0.00 Al $15.00 0.56 0.00 $4.89 S0
0 $0.00 Ag $15.00 0.56 0.00 $4.89 $0
0 $0.00 HARD $30.00 112 0.00 $9.78 S0
0 $0.00 TURB $15.00 0.11 0.00 $2.00 $0
0 $0.00 cl $15.00 0.35 0.00 $1.38 S0
0 $0.00 Color $12.00 0.19 0.00 $0.21 S0
0 $0.00 Odor $12.00 0.07 0.00 $0.21 $0
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=+

rice Equipment Waste Water Drinking Water Natural Resources Beach Landfill Private Septic
Total Total
Annual Annual Annual
Annual Annual Analyst Analyst Supplies Supply Supplies
Program Tests Revenue Test Unit Cost | Private Wells Hours/Test Hours Hours ($) Cost ($) | Cost ($)
Private Water 700 $10,100 234.00 $2,472
0 $0.00 FCoL $20.00 0.25 0.00 $5.40 $0
100/ $2,000.00 ECOL $20.00 100 0.25 25.00 $5.40 $540
0 $0.00 ECOC $20.00 0.25 0.00 $5.40 $0
0 $0.00 BOD $30.00 0.37 0.00 $0.55 $0
0 $0.00 cob $25.00 0.11 0.00 $2.23 $0
100/ $1,200.00 Cu $12.00 100 0.56 56.00 $4.89 $489
100/ $1,200.00 Fe $12.00 100 0.56 56.00 $4.89 $489
0 $0.00 Pb $15.00 0.56 0.00 $4.89 $0
0 $0.00 Zn $15.00 0.16 0.00 $0.87 $0
100/ $1,500.00 NO3 $15.00 100 0.15 15.00 $1.30 $130
0 $0.00 NO2 $15.00 0.15 0.00 $1.30 $0
0 $0.00 TKN $15.00 0.70 0.00 $1.30 $0
0 $0.00 NH3 $15.00 0.15 0.00 $1.30 $0
0 $0.00 TON $15.00 1.00 0.00 $1.30 $0
0 $0.00 FOG $35.00 0.66 0.00 $12.93 S0
0 $0.00 P $15.00 0.70 0.00 $1.30 $0
0 $0.00 PO4 $15.00 0.15 0.00 $1.30 $0
0 $0.00 TSS $15.00 0.16 0.00 $0.87 $0
0 $0.00 S04 $15.00 1.40 0.00 $1.31 S0
0 $0.00 Do $15.00 0.25 0.00 $1.38 $0
100/ $1,500.00 PH $15.00 100 0.10 10.00 $1.03 $103
0 $0.00 ALK $20.00 0.25 0.00 $1.31 $0
0 $0.00 TN $15.00 1.00 0.00 $1.30 $0
0 $0.00 Cco2 $25.00 0.25 0.00 $1.38 $0
100/ $1,500.00 COND $15.00 100 0.16 16.00 $2.32 $232
0 $0.00 Ca $12.00 0.56 0.00 $4.89 $0
0 $0.00 Mn $12.00 0.56 0.00 $4.89 $0
0 $0.00 Mg $15.00 0.56 0.00 $4.89 $0
0 $0.00 K $15.00 0.56 0.00 $4.89 $0
0 $0.00 Al $15.00 0.56 0.00 $4.89 S0
0 $0.00 Ag $15.00 0.56 0.00 $4.89 $0
0 $0.00 HARD $30.00 1.12 0.00 $9.78 S0
0 $0.00 TURB $15.00 0.16 0.00 $0.87 $0
0 $0.00 [¢] $15.00 0.35 0.00 $1.38 S0
0 $0.00 Color $12.00 0.19 0.00 $0.21 $0
0 $0.00 Odor $12.00 0.07 0.00 $0.21 S0
100/ $1,200.00 Na | $12.00 100 0.56 56.00 $4.89 $489

Private Water
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Ballpark estimate of new lab costs courtesy of Dr. Sarah Oktay Ph.D.

back of the envelope budget

construction

HVAC/air handling

chemical and electrical fire supression system
buying lab fridges and freezers for storage
chemical storage organics

chemical storage container corrosives
chemical storage container acids:
balances, pipettes, hot plates, etc.
Schimadzu lon chromatograph

HPLC

GC-MS

nutrient samplers

Fluorometer

autosamplers (different
kind for each instrument)

ICP-MS

Cold Vapor AA
incubator
centrifuges
generator
computers
chemicals
proprietary software
teflon tubing etc.

ultrapure water system
and plumbing and
pretreatment

total

consumables per year

gas and gas delivery

yearly maintenance contracts equipment
electricity costs

water

PPE

internet

water filters

IT support

total

personnel

Total/ yearly estimate

Costs

(fume hood and positive airflow handling hood/
clean hood)/non reactive cabinetry/flooring/ lab
600,000.00 benches, sinks, gas storage brackets etc.
20,000.00
$50,000
15,000.00
400.00
300.00
300.00
7,000.00
45,000.00 these have come down a lot Total cost fc
250,000.00
300,000.00
20,000.00 various types
5,000.00

v | n

R R T T Ry Y RV RV LV ARV

$50,000
400,000.00 metals
100,000.00 'metals
1,500.00 bacteria samples, holds sample at various temperature and light levels
600.00
10,000.00
6,000.00
$2,000 analytical grade
5,000.00
1,000.00

RV SRV SRV SRV SRV SRV

v | n

$10,000

$ 1,899,100.00 conservative estimate; note | think it is well worth it but it is not cheapel

2,000.00 gloves, pipette tips, beakers, kim wipes, zip locks, lots of plastic vials and ¢
2,500.00 |this was the limiting factor for me; check with hospital to see IF you can ge
20,000.00
4,000.00
$1,000
$200
$ 1,500.00
$ 2,000.00
$10,000
$ 43,200.00

RV RV SRV RS

$300,000 2.6 FTE + interns and benefits/conservative

$ 386,400.00
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Barnstable Lab Price List

Barnstable County Water Quality Laboratory

Prices as of: 01 July 2020

Turn Around Time (TAT)

Analysis 10 days 5 days 4 days 3 days 2 days 1 day
v Standard | (+25%) | (+50%) | (+60%) | (+75%) | (+100%)
Routine Well Analysis (Total
Coliform, pH, Conductance, Iron, Copper, $55-00 $68-75 582-50 $88-00 596‘25 $110.00
Manganese, Sodium, and Nitrate)
Real Estate Package (Tota!
Coliform, pH, Conductance, Iron, Copper, | $140.00 $175.00 $210.00 $224.00 $245.00 $280.00
Manganese, Sodium, Nitrate and VOC)
" 3

Volatile O'g("ilnc‘)cc;:"mp"”"ds $85.00 | $10625 | $127.50 | $136.00 | $148.75 | $170.00
Lead $20.00 $25.00 $30.00 $32.00 $35.00 $40.00

Lead and Copper $30.00 $37.50 $45.00 $48.00- $52.50 $60.00
Hardness $30.00 $37.50 $45.00 $48.00 $52.50 $60.00

Arsenic $20.00 $25.00 $30.00 $32.00 $35.00 $40.00

Copper $15.00 $18.75 $22.50 $24.00 $26.25 $30.00

Iron $15.00 $18.75 $22.50 $24.00 $26.25 $30.00

Manganese $25.00 $31.25 $37.50 $40.00 $43.75 $50.00

Mercury $25.00 $31.25 $37.50 $40.00 $43.75 $50.00

Nitrate $12.00 $15.00 $18.00 $19.20 $21.00 $24.00

Sodium $12.00 $15.00 $18.00 $19.20 $21.00 $24.00

Sulfate $15.00 $18.75 $22.50 $24.00 $26.25 $30.00

Total Coliform $12.00 $15.00 $18.00 $19.20 $21.00 $24.00
Conductivity $10.00 $12.50 $15.00 $16.00 $17.50 $20.00

pH $7.00 $8.75 $10.50 $11.20 $12.25 $14.00

Fecal Coliform (non-potable water) $25.00 $31.25 $37.50 $40.00 $43.75 $50.00

For all prices see our website at: https://www.ban h.org/prog d-services/ quality-laboratory
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