Lake Carmi Communication Team – 12/14/21
Meeting Summary Notes
•
•

Notes compiled by Karen Bates followed by edited transcript using Microsoft Teams
Participants:
o DEC: Oliver Pierson, Karen Bates, Marli Rupe
o UVM: Jeff Sanders, Heather Darby, Eric Roy, Ashton Kirol
o AAFM: Ryan Patch
o FWC / CCA: Rob Evans & Pete Benevento
o Over 20 others.

INTRODUCTION
• Oliver - lots of work being done in watershed, encouraging to see. The UVM presentation will
provide results from agricultural extension activities in the watershed over the last 12+ months.
• Rob Evans - seeing prioritization of Clean Water Initiative. Never a meeting without seeing
partners in attendence supporting Lake Carmi work. Very encouraging
• Pete Benevento - At Clean Water Fund meeting, thanks to everyone who spoke, and everyone
who is attending now. Lots to do, lots remaining to do and thank ful people are involved.
• Oliver - Thanked Town of Franklin, including financial contributions through budget. Great to see
applicants to grant programs representing Franklin.
UVM Agriculture Extension Presentation
• Marli introduced DEC funded projects for UVM to work with agricultural communities, and all
community for water quality improvement through natural resource restoration. All three
UVM researchers are here, and they will present on work: Heather Darby, Jeff Sanders and Eric
Roy.
• Jeff Sanders - UVM extension Tasks listed below:

•

Met with 12 farmers, and had them draw in info on large maps to characterize agric. in
watersheds

Results:

Summary - good participation by farmers, not all but most:
1. Reduced corn in watershed
2. Soil test results: 98.8% of soils do not have excessive phosphorus and some are below optimum
3. Based on review of all the nutrient management plans in watershed, (25 criteria to meet) - 97%
compliant for all criteria, but all compliance with criteria that was associated with actual work
that ensured nutrient management, like practices
4. Field practices: Most farms using cover crops, Cover crops on all corn except for 50 acres,
rotation of corn to hay as part of scheduled; did reduced manure rates, etc.
5. Barnyard practices: see slide above.
6. Above and beyond of what they can do to reduce runoff: grassland manure injector used all
over watershed, 1150 acres. Farmers liked it, but it is $25 more an acre, which they were'n't
paying for this summer.
a. Fell short of goal though because of feature on injector that resulted in shearing of pins,
very unexpected. Took over month to get it fixed because of supply chain issues and
other. By injecting it into soil, Side benefits was reduction of smell, less visible in field
•

Eric Roy, Ph.D - Project did following:

•

•
•

•
•
•
•

Challenges in calculating nutrient mass balance, but good indicator of excessive nutrients that
could make its way to surface waters (lake). Just focus on nutrients going into (e.g., manure)
and out(corn exported) of farm, including cropland. Animals do make up substantial portion of
overall amount
Results is surplus of 22 tons of N, 0.8? tons of P
Fields may not the source, and compared across Vermont, the area has less surplus.

Testing of Farm Prep model, and will it be useful. - 3 farms in Lake Carmi - data collected.
Identified 3 targeted load reductions, and then provide info to help determine what
combination of practices could be used to meet desired load reduction.
Wetland Restoration opportunities that reduce nutrients that would otherwise flow towards
lake
Three areas of interest: to determine ability to both become wetland and to reduce P: desk top
review , site visits, discussion with farmers and soil testing to identify P reduction benefits.
Take aways, but also pointed out that there are ecological benefits gained in addition to nutrient
reduction:

Addressing questions:
•
•

•

•
•
•
•

In Eric's work in other watersheds, and knowing that lake has algal bloom issues, not seeing the
high surpluses that they would expect, although they are not looking at legacy P that exists in
watershed.
Manure injection - some may be over tile drains, but working with others to determine effect.
UVM has some funding left, but does not know how that would support next year. Future funding
is up in air. RCPP funds perhaps? AAFM FAP funding? But then switch its away form a single
contractor who is paid, to contractors having to work with farmers to get payment.
Rob - if there are funds left for the injector in the UVM contract, we will certainly make sure it is
available. As for future funding, there are several options, as Jeff indicated, and we will work
with AAFM and UVM to see what is the best option - it's important to us as well.
Eric - legacy P could have been applied a decade ago. Currently, farmers are not applying surplus
amount now, but could have happened previously. This isn't unique to Lake Carmi or Vermont to
have to wait for legacy P to move out of system.
Wetland restoration, where high P and leaving field fallow could reduce P load, P will move into
forms that are more stable and less likely to "leak" P when inundated. The field if converted to
wetland and inundated could still be a P sink, other considerations.
Pete - thank you, been wondering what has been happening in watershed, and now know. But
what's next?
Marli - will follow up on report, including following up with landowners to restore wetland, and
there are funds available. We are also committed to finding funding for manure injector.

Andrew Stroth's grad. Student, Ashton presentation on Aeration System Monitoring Data
•

Focus - suppression of phosphorus loading from lake sediments

Questions:
• What is source of pulse from 8 m? Ashton - likely coming from sediment. When we analyze
sediment cores, will learn more.
• Funding for more monitoring after 2022? Oliver working on it.
• Are we meeting design expectations? Oliver - we have data to show that DO at 8 m along water
column is meeting expectations when aeration working. Ashton - it is a much shallower level of
low oxygen, not as thick during years of aeration. John T. - will need to be able to see an entire

•
•

year of performance, and based on other technologies, still thinks that this is the best one for
this size lake. Smarter now and will be prepared if any problems.
Oliver - have one more year for Everblue to manage system and will continue to look for more.
See DEC Restoring Lake Carmi website for UVM’s 2020 report

Lake Carmi Flow monitoring feasibility study - Ryan Patch, AAFM
• Trib flow monitoring could be done. Sites prioritized for monitoring depending on availability
funding. AAFM feels its important to understand tributary loading that flow monitoring could
help achieve. DEC has provided additional information about technical challenges to developing
loading calculations for tributaries. AAFM will work with DEC to address.
• AAFM will provide update on work in basin at future meeting.
ANR ARPA funding
Some funding is available to the town - although following are topics that can be learned more about
through webinar; At each webinar, state officials will focus on one priority funding area. The six priority
funding areas are:
1. Investing in pretreatment facilities to help businesses such as food and beverage
manufacturers, grow their operations in-place without overwhelming municipal treatment
facilities.
2. Village water and sewer infrastructure such as drinking water or wastewater systems.
3. Managing stormwater runoff from impervious (i.e. paved) surfaces.
4. Helping homeowners replace failed drinking water wells and septic systems.
5. Eliminating sewer overflows from municipal wastewater systems.
6. Installing drinking water, wastewater, and stormwater systems in manufactured home
communities.
•

•

These pieces of infrastructure are critical to achieving their larger goals such as increasing
housing affordability and attracting and sustaining businesses from general stores with cafes to
breweries and light industrial enterprises. ANR’s webinar series is both timely and valuable. We
encourage all our members to attend and spread the word to their community members.”
All sessions will be recorded and posted to the Agency’s ARPA webpage.

Trib and Lake Water Quality sampling data for 2021 and 2020 - Tucker Wehner / Pete Benevento
• Drought limited some of sampling during summer.
• Oliver - thinks that the lower dissolved P concentrations in 2021 could support the increase in
agricultural work.
• Suggestion that when stream is dry -could use a dashed line to show that data not collected.
• 2021 Lake sampling by DEC and Pete Benevento as lay monitor - Oliver Pierson
• This season, hot and drier than previous years Ground water study - Geology - Julia Boyles
• An update from the geological survey re: our groundwater study: we have collected all water
samples and submitted to the lab. Awaiting final results and will work over the winter and spring
with our Middlebury College partners to analyze and interpret the results for various data sets.
Special thanks to Tucker for helping us coordinate samplings with land owners!

Clean Water Board meeting
• SFY23 Clean Water Funding for Lakes in Crisis / Carmi is steady at $50K
• This group may want to make a concerted effort for additional funding in SFY24.
2022 Carmi Coordination Team meeting Schedule
• Oliver will schedule Thursday 4 pm time slot - four meetings starting February. Will be reporting
on p reduction not only on agricultural, but roads, shoreline work, etc. based on new
methodologies for calculating p reduction

MICROSOFT TEAMS TRANSCRIPT OF MEETING – edited by Karen Bates,…..
Pierson, Oliver
Good evening, everyone if you don't know me. I'm Oliver with DEC lakes and ponds. We have a great
group thanks everyone for joining us.
Tonight, which is our last Lake Carmi coordination team meeting of 2021. We had hoped at some point
this year to be back together meeting in person at the Franklin Homestead. But that still hasn't really
proved a viable or desirable. I should say approach so we're stuck with this teams thing. But thanks
everyone for bearing with us
I sent the agenda around earlier today. Hopefully folks have that and there is sort of any other business
point at the end of the agenda so if you still have energy and get to that spot and there's some things we
didn't cover. You want to hear about we can tackle it. At that point. But we have some pretty exciting
well. I'm excited at least about some of the presentations tonight. So I want to get right into it. This
would just want to say thanks to everyone.
00:02:22.650 --> 00:02:51.970
Pierson, Oliver
Who was involved there over the course of this year? It was a busy year you know from a lot of variation
related work. John Tucci and Josh wrote in their respective teams. Keep him busy, there all kinds of
different projects in the watershed. Lots of other monitoring in the Lake work on road projects or can
tag projects. So just really thanks. Everyone for everything we did up there and well. Some of the data
that we're going to see tonight will give us an idea of how we're doing towards the goal of meeting the
car my TMDL.
00:02:52.490 --> 00:03:05.440
Pierson, Oliver
Inlet concentration and reductions in loading to the leg as well as other goals in the watershed so with
that. I'll hand it over to Rob Evans and or that Pete Benevento to see if they have any words. They want
to open this up with.
00:03:06.710 --> 00:03:32.000
Rob Evans (Guest)
Yeah, thanks alright I. I appreciate it, you know, and I think just for those who don't know me Rob Evans.
I'm the president of the Franklin Watershed Committee and vice president of the Lake. Carmike
Campers Association and I come to this conversation with just a sense of gratitude. You know if we look
over at just the last couple of months. The amount of work and actually the last. Obviously, the last
couple of years, the amount of work that has been done. There is a there is a sense of inner feeling of.
00:03:30.420 --> 00:03:31.060
Albert Perry (Guest)
Exactly.
00:03:32.080 --> 00:04:03.110
Rob Evans (Guest)
Energy and optimism and excitement about all that is going on in in in and around the Lake and that
comes from a variety of partners. Both local County. State and federal partners that you know continue

to prioritize the clean water initiatives that we're trying to put into place here and when I say
momentum there. There's not a meeting that goes by whether it's the LCC or the FWC or even the Clean
Water Board, where Lake Carmel and it's well represented in a variety of different.
There's never a meeting that I sit in on both at the local and the state level where there's not a
considerable amount of participation from our partners around the Lake that are speaking. The Voice
that are making you know? Our thoughts and desires and interests heard and that that takes time that
takes effort and I just you know on behalf of Pete and I appreciate where we are, and the amount of the
amount of work that's gone into.
Getting us where we are today I think it's a jam packed agenda. I'm going to stop there because I know
we've got a lot of a lot of data to go through and a lot of things to cover.
00:05:01.200 --> 00:05:10.490
Pete Benevento (Guest)
Yeah, just quickly I just want to thank the people that attended the clean water board meeting that just
preceded this one and. We were the only Lake represented there and I&I. Thank all the people that
spoke on behalf of Lake Carmi and the fact that we have so many people attending this meeting. It just
is very, very enlightening . I think we have a good team here to work on Lake Carmi. We got so much to
do and there's a lot, that we have to do that. A lot remains to be done and seeing all the people here
tonight. I'm just thankful that we're all here
00:05:57.670 --> 00:06:28.890
Pierson, Oliver
Yeah, it's couple more quick things next to see Dave Bennion from Franklin Select Board. Dave thanks for
your time. I hope I get that invite up to Town Meeting Day again this coming March to talk about what
we're doing, and always thanks to the town of Franklin for your financial contributions for our efforts to
improve Lake Carmine and you know as you've done in the past, getting it into the budget and I just say
one other thing. It was great as part of the Lake Champlain Basin program technical projects review
process. It was great to see a lot of proposals.
00:06:28.940 --> 00:06:51.370
Pierson, Oliver
Free proposals, I should say as we reviewed projects about a month ago in Franklin County. But in in in
in in and around Lake Carmi as well, and there's a few folks here tonight who are some of the authors of
those proposals. So just great to see that as well. So I'm going to hand it over to Marli Rupe from DEC
00:06:57.490 --> 00:07:28.120
Rupe, Marli
You folks will recall that back in 2019. Dec funded a project with uvm extension to do work in the Lake
Carmi watershed with the agricultural producers, but also to look at other natural resource possibilities
and they've done some really tremendous work. Working with the farmers their nutrient management
plan manage processes implementing practices looking at issues on individual farms.
And they have also worked with other land owners to looking at wetland options other opportunities
that we have for some water quality improvement. I personally want to thank all 3 of the ones who are
on the call today. They have been really incredibly helpful and very present in sharing information with

me. There have been a lot of 7:00 o'clock in the morning at 7:00 o'clock at night phone calls with Jeff
Sanders. Eric has been incredibly patient about explaining some of the data and they're always has ideas
when I say what should we do about this.
00:08:15.330 --> 00:08:46.150
Rupe, Marli
So I'm really I'm very grateful to all 3 of them for their help so and also glad that all 3 of them are here.
This contract is winding down now at the end of 2021 and they are pulling together? Their final report.
Most of which has been presented to us, but now is going to be the information is going to be shared
with you folks. I think you all know doctor, Heather Darby. You've seen her before Jeff Sanders as well.
And we also have Dr. Eric Roy with us tonight who's in assistant professor at the Rubenstein school so.
00:08:46.200 --> 00:08:57.470
Rupe, Marli
I'll turn it over to whichever one of you wants to take the lead on this and I know that they're going to
be very interested in your questions. You folks let us know whether you want questions in the middle, or
save them to the end OK.
00:08:59.580 --> 00:09:01.620
Jeffrey Sanders
I'm going to go first. I'd just soon have the questions at the end.
Jeffrey Sanders
OK, I'm gonna briefly present try to work through some things in summary and try to give most of the
time to Eric because he's got the newest and greatest information, I'm just summarizing some of the
work that we've done over the past 2 years.
So we did we did receive or enter into a contract with DEC and we had a bunch of different things that
we are tasked with doing we are focusing on assessing some agricultural data. And looking at filling in
some gaps where needed.
We gathered up a bunch of data for some mass nutrient work on farms within the watershed and we
also were tasked with assessing the effective effectiveness and accuracy of existing and BMPs in the
watershed. we were tasked with helping implement the use of a grass land injector and assisting the
farmers to implement agronomic.
00:10:36.190 --> 00:11:07.190
Jeffrey Sanders
BMP 's and some non agricultural BMP 's and we are also tasked which Eric will be talking about with
assessing the potential for some other some other watershed work and in this case, it's wetland
restoration of evaluating the nutrient mass balance in the watershed using the Cornell protocols and
demonstrating the farm prep models. So I'm going to just briefly present on some summary stuff.
00:11:07.240 --> 00:11:11.430
Jeffrey Sanders
And turn it over to Eric and then I think just open it up for questions after that.

We went out and we gathered up everyones. NMP 's met with every farmer had several meetings with
them and we sat down with big wall Maps, UM 3 by 4 Maps and had farmers write on them.
00:11:33.190 --> 00:11:53.300
Jeffrey Sanders
Ah and we then compile that data and this is just this is just a sample of that data that where the hay
fields are where the corn fields are in the watershed and then in a database. There's a bunch of data
attached to each one of these fields and through that work.
00:11:53.850 --> 00:12:01.450
Jeffrey Sanders
Uh we came up with roughly 1600 acres of cropland in the watershed that that is under NMP 's.
00:12:02.240 --> 00:12:20.260
Jeffrey Sanders
Come in the beginning, there was there's not a lot of corn in the watershed. There was like 226 acres of
corn ground and that's down now down to about 190 acres due to farmers taking advantage of some
seed down opportunities.
00:12:20.700 --> 00:12:49.100
Jeffrey Sanders
Uhm through some partner funding and in the course of normal crop rotation, but we're down to you
know under 200 acres of corn in the watershed and we did. We did have 12 participating farmers in this
effort. Some of them have very small amounts of land in the watershed and other farmers have
hundreds of acres in the watershed so it was kind of across the board. But this is just a typical.
We have a bunch of data on that you could lay over these farm fields. But this is just the hay fields in the
corn fields in the watershed. And then one of our task was to look at the soil test for every field in the
watershed and then go out And acquire data where there was missing data so, so we did that. And this
is the result of that effort come.
So, in the map you can see the just the soil test phosphorus levels mapped in the watershed so and then
by acre. So we have 61 fields that are low, which is 27% of the of the AG land, 49 fields that are medium
27% of the AG land.
00:13:44.140 --> 00:13:57.860
Jeffrey Sanders
The optimum levels of this is by UVM recommendations. There's 25% of the AG land. A high would be 46
fields or 18% of the AG land and excessive. Uh, which is quite a bit too much is 2 fields totaling 1% of the
AG land so we did that exercise and produce this data, and the conclusion is you know, basically 99% of
the fields do not have excessive phosphorus and in fact, a bunch of them are below optimum.
So that's just it's just a a piece of data that was derived from from really the NMP 's.
00:14:36.360 --> 00:14:43.260
Jeffrey Sanders

So we did another task that we had to do was was conduct a review of all the nutrient management
plans in the watershed and so.
00:14:47.330 --> 00:15:18.950
Jeffrey Sanders
That review we use What NRCS has a checklist so every nutrient management plan needs to have XY and
Z and it'sa list of 25 to 30 items that need to be in the nutrient management plan for it to be compliant
and our findings were that set 97.3 were compliant. Many of the deficiencies were the result of details
that would have been present when the plan was originally done. But through the update process things
didn't get carried over.
00:15:19.000 --> 00:15:35.280
Jeffrey Sanders
Like watershed codes business information. The list of men or equipment that all should have been
there and was probably there when it was initially created but kinda had fallen out during the during the
Reworks. On some of the NPS had missing Maps or improperly done Maps buffer Maps were missing
soil Maps weren't correct again and one was missing. Tillage sequence and a couple of farms didn't state
how they're spreading equipment with calibrated and a couple farms didn't reveal how they were
determining their yield goals, which are used in the plan to then. Predict how much nutrients you
should be putting on the field so, so we identified those things and then 100% of the plans were
compliant for things that more matter to the actual nutrient planning part like crop rotations,
recommended nutrient rates, manure storage type holding capacity, Assessment of the waste
production in relation to spreadable acres, which is important realistic yield goals, A complete nutrient
budgets and so no plans had problems with excessive nutrients and this is Indicated by when you write a
plan if you can't allocate the.
00:16:50.800 --> 00:16:58.120
Jeffrey Sanders
The nutrients with respect to the constraints that the models give you to work in you then have to have
an export plan so you have to be able to manage those nutrients off the farm. You have to have a place
to move them to and none of the none of the plans in the watershed had those export plans, which
would have been would have been a requirement. So within the watershed. The farms had enough
acreage to handle their nutrients with respect to how the nutrient management plan would require
them to handle them if that makes sense so and then.
00:17:29.360 --> 00:17:42.540
Jeffrey Sanders
You know, we did a lot of BMP implementation over the 2 years. A lot of farmers participated. Most all
of them. We did cover crops on all the cornfields except for 50 acres of corn in the watershed.
And unless a farmer, was seeding down the following spring. They may not have put cover crops on
'cause. It's it can be problematic. When you're doing your seed down but generally speaking, farmers
use cover crops. Farmers were rotating their crops into grass, which is why the number of acres of corn
dropped.
00:18:01.290 --> 00:18:17.930
Jeffrey Sanders

Uh several farms use no till corn planning practices and they use them pretty extensively. It's not like
they're trying it. They're doing, it on most all their acres unless there's a reason. They can't which would
be like, too many rots or?, too much manure on top and didn't get you know if the injector didn't put it
in quite right. The corn ground injector, they would go in and work that manure before they planted the
corn. But in general, a lot of no till corn planted in the watershed on those 200 acres.
00:18:38.280 --> 00:18:42.450
Jeffrey Sanders
A lot of farmers practice reduced manure application rates.
00:18:42.960 --> 00:19:04.380
Jeffrey Sanders
Uh and the there was good acceptance of them and or injector on the grass acres and on the corn acres
and the buffers are in place on most of the fields and then structural BMP 's other things that farmers
did afar and put in a new barnyard over the course of this project uh farm removed them in or pit.
00:19:04.970 --> 00:19:31.690
Jeffrey Sanders
Uh another farm is in the process of removing them in or pit that I don't wanna facility. That's no longer
used uh farm is installing a manure phosphorus removal system currently that's going on. Uh another
farmer did a critical seed down a vulnerable cornfield as in a in a in a bad location in the cornfield so
they seeded it down worked with the agency of AG to do that.
00:19:33.510 --> 00:20:01.200
Jeffrey Sanders
Uh another farm had a high risk nutrient site on the farmstead and we work this summer to get that all
cleaned up and taking care of so that's no longer a risk to the watershed and where other opportunities
came up identified where and it made fiscal and environmental sense. Most farmers were willing to
participate. Not all of them, but most of them. There was good participation by the farmers.
And the last thing I'll talk about is the is the grass land injector. We've talked about all the benefits of
injecting Manure and it was identified as one of the with everything the farmers in the watershed. We're
already doing this was above and beyond thing that they could do that would make a pretty drastic
difference in the risk of runoff from the farm fields, so by injecting you reduce that risk, and there was
definitely a reduced smell of manure in the watershed when the injector was being used and definitely
lessman or visible in the fields when the injector was being used.
I'm gonna talk just briefly about the injector. It was 25. It is 25 foot wide. And it's setting in a cornfield
there, but it's not used in a cornfield. We are just trying it out that day. Then in the picture on the right,
It's getting used in a field in the watershed. So that's the injection system.
00:21:16.670 --> 00:21:20.130
Jeffrey Sanders
Ah this is a map of 2020, the fields that.
00:21:20.810 --> 00:21:24.710
Jeffrey Sanders
Or used the color the colors don't mean anything.

00:21:25.040 --> 00:21:47.070
Jeffrey Sanders
Uh it's just identifying different fields, but so it the use of the injector was pretty well all over the
watershed where people use manure or not all the farms in the watershed utilized manure for nutrients.
So obviously those farms wouldn't be candidates to use the injector.
00:21:48.090 --> 00:21:55.910
Jeffrey Sanders
I think around 1150 acres we fell short of our goal and here's why:
there's a mechanism in here that requires a certain amount of pressure to release this is a safety feature
on the injector that holds the injector up in the air and you have to have a certain amount of pressure in
the hydraulic system to release that to get the injector to drop when you pick it up. The problem with
that is that when you when this thing releases, it allows too much down pressure on the unit in the
ground and what it did was it tore these bars right here. This goes up and down. And it tore these
bushings right out of the housings.
On most of those most all 4 of these bars had to be welded. Uh missheard these pins. These are inch
and a half pins. I've been in the farming community for 35 years and I've never seen an inch and a half
pin sheer. We shared like 8 of them. And then these are the cylinders, they're both broken here. This
was taken in early August but this piece line here there's pieces this lying around this all had to be fixed.
And not to make excuses, but it took over a month to get these fixed due to Supply chain issues and
Whatnot and I mean, we brought it to the guy just could not get him back. This chain here On this is an
attempt to keep that from going down so far as to.
Create this problem, but uh it was kind of an after.
00:23:41.180 --> 00:24:03.690
Jeffrey Sanders
Thing so anyways that's kind of what went on with them. I don't think we spent out every dime. I'm not
sure how the funding will work next year. The farmers would like to use it. I talked to a farmer this
morning who thinks it's the only way to go, but it is definitely more expensive to the tune of 25 to
$30.00 an acre in additional expense,
00:24:31.670 --> 00:24:44.190
Pierson, Oliver
folks can hold questions for Jeff or Eric in until the end, yeah, so thanks. Jeff and Eric over to you and
hopefully the screen sharing is working out which it looks like it is.
00:24:48.060 --> 00:24:57.730
Eric Roy
OK, hey, everyone, I'm so I'm Eric Roy Assistant Professor at uvm and the Rubenstein School also in the
Department of civil and environmental engineering.
00:24:48.450 --> 00:24:48.870
Pierson, Oliver
Correct.

00:24:58.320 --> 00:25:09.180
Eric Roy
Uh and this work was only possible with the help of Kate Quarterfield, who is a current PhD student in
civil and environmental engineering here is also here with us today.
So this is my first time talking to this group, so just a little background on our lab, so I've been working
on unification and nutrient management issues for about 15 years started working on these issues in
Lake Erie Phosphorus Management. Their challenges with harmful algal blooms and invasive species also
did this type of work. In coastal Louisiana for my PhD looking at nitrogen and phosphorus cycling,
including internal loading In Lake Systems and estuaries.
00:25:42.230 --> 00:26:13.370
Eric Roy
Uh and then in more recent years I've been doing nutrient mass balance work farm watershed regional
and national scales, including in the US in Brazil, we doing a lot of wetland and floodplain restoration
work in Vermont. Now I also work in food systems on manure management. Nutrient management in
soils and our lab does food waste management work as well. So we kind of uniquely work across water
wetlands and the food system. And so this was our first opportunity to work in the late car my.
00:26:13.530 --> 00:26:38.360
Eric Roy
Watershed and the work we did for this project funded by Dec included 3 parts. The first part is a
nutrient mass balance piece. The second part is testing of the farm prep model using 3 farms in the late
Karma watershed for that testing and the 3rd part is to investigate restoration opportunities that exist in
the watershed that could help us meet water quality goals.
00:26:40.100 --> 00:27:10.130
Eric Roy
And so for nutrient mass balance, the reason I got started in this work in the first place is you know,
oftentimes we're trying to measure things that are challenging to measure and in this field. Nutrient
loading is you know can happen during storm events. It's challenging to always have monitoring systems
in place to to measure that so there's been a lot of work that shown that nutrient mass balance.
Whether you're looking at a single field or for a farm or for an entire watershed.
00:27:10.430 --> 00:27:40.440
Eric Roy
Can be a really good indicator of the excess nutrients out there that could eventually make their way to
aquatic ecosystems so we've done that work in Lake are my focused specifically on agricultural land. So
what this watershed. Nutrient mass balance does not include are things such as the residential areas.
You know human wastewater human food. Those types of things were excluded from our analysis, we
were.
00:27:40.490 --> 00:28:08.400
Eric Roy
Only looking at agricultural production system so that included all parts of the farm all the nutrients
going into those farms and leaving those farms and then we also looked at the cropland as a component
of that system So what nutrients we're going onto cropland and what nutrients were coming off of crop

lit so this includes things like fertilizer tracking of animals moving into the watershed out of the
watershed feed coming into the watershed.
00:28:08.650 --> 00:28:17.300
Eric Roy
Uh manure as well, and then accounting for the milk crops and animals that are exported from the
watershed.
00:28:20.710 --> 00:28:47.640
Eric Roy
And so I'll just get right into some results so we did. This this work for nitrogen phosphorus and
potassium mainly just focus on nitrogen and phosphorus for this presentation because I think that is
what is most interesting to folks interested in water quality so this is an example of a It's called a Sankey
diagram. So everything flowing in on the left is an input and everything flowing out on the right is an
export and.
00:28:47.910 --> 00:29:09.260
Eric Roy
This is all corresponding to data that uvm extension was able to collect during a 2019 growing season, so
this is a snapshot in time of that 2019 season, where we collected all sorts of data on you know, not just
the amount of manure. But manure is tested every effort was made to use.
00:29:09.320 --> 00:29:17.970
Eric Roy
Uhm data that is applicable to this system, you know, and to avoid using kind of generic literature values
whenever possible so.
If you look at this nitrogen mass balance, you can see that there's import import of manure into the
watershed import of animals imported fertilizer and feed? What's interesting about this watershed to
me is just the movement of animals in and out of the watershed actually accounts for some pretty
sizable. Nutrient flows but then we also account for the crops that are exported and the melt. That's
exported so when you Add all of these inputs and outputs up you get an?
00:29:50.510 --> 00:29:57.700
Eric Roy
For all mass balance for the agricultural portion of the watershed of 22 tons of nitrogen per year.
00:30:01.120 --> 00:30:28.420
Eric Roy
And then when we look at this on a phosphorus basis, you know, same types of flows but the numbers
change a bit because the the amount of phosphorus in these materials is different than nitrogen. Of
course, and so we did all of this again. We have substantial movement of animals into and out of the
watershed. We accounted for the manure coming in fertilizer and feed and the crops and melt going out
and when we completed that analysis, we ended up with a a total Sir Plus.
00:30:28.480 --> 00:30:45.320
Eric Roy
Phosphorus in the agricultural portion of the watershed of 0.8 tons of phosphorus per year so that's kind

of that residual amount that we can't account for in agricultural products. That's out there somewhere
in the watershed at this time.
00:30:48.210 --> 00:31:16.770
Eric Roy
And so then when we drill down and looked at the crop land because we had access to a lot of data and
then you know, I just want to express how much data is behind all of this, I mean, we, we know what's
going on to each field and what's being harvested off of each field, accounting for the nutrients in those
inputs and Outputs and when you sum all of that up, we can get a crop land mass balance, so this is just
for the cropland portion of the agricultural land and excludes.
00:31:16.830 --> 00:31:33.720
Eric Roy
Other parts such as the farmstead and when we look at this, you know, we did this for nitrogen and
phosphorus again, you know, accounting for what's going on the field just fertilizer and manure? What's
coming off the fields as crops and then that residual mass balance?
00:31:34.820 --> 00:32:04.720
Eric Roy
And so for nitrogen, we got a number not too far from the number. We got through the whole
watershed of of 18.7 tons per year. It was interesting that our phosphorus number was actually negative
when we just looked at the at the cropland, meaning that there's actually a net harvest of phosphorus
off of the cropland right now, which when you compare that to our other result for the whole watershed
suggests that it's other portions of the agricultural land, where nutrients might be accumulating
especially Experience.
00:32:06.980 --> 00:32:24.490
Eric Roy
And then when you get that number on a pounds per acre per year basis. You know this is about 23
pounds of nitrogen per acre per year, Sir plus on the cropland and uh about 6 pounds per acre per year,
phosphorus deficit.
00:32:25.650 --> 00:32:27.050
Eric Roy
For mass balance.
00:32:29.480 --> 00:32:59.450
Eric Roy
And so there's a huge table here, but I. I'm including this in our final report because I'm sure some of
you are wondering well? How do I put these numbers into context and what? What does this mean and
so I'm just gonna walk you through the table what I have highlighted here in red is what we found in this
study, so we took 2 different approaches to look at nutrient mass balance in the late Carmine watershed
again. Only the agricultural portion of the watershed. The first is looking at the entire agricultural
portion of the watershed and a second.
00:32:59.500 --> 00:33:21.450
Eric Roy

Is looking at just the cropland and so these results here for nitrogen mass balance phosphorus mass
balance and potassium mass balance correspond to to what we did in this work sponsored by DC so you
I've already showed you these numbers for nitrogen and phosphorus. I'm just repeating them here, but
then if we compare those.
00:33:22.080 --> 00:33:52.260
Eric Roy
To some other estimates that are out there at different spatial scales. For example, the Fertilizer
Institute hosts a nutrient database called Nugis, where you can calculate nutrient mass balances at state
and County levels. So if we look at the state and County levels that are appropriate here, so the state of
Vermont and Franklin County. This just helps you put some of the numbers. We've calculated through
late Karma into a better context.
00:33:52.830 --> 00:34:05.700
Eric Roy
If you look at phosphorus for example, you know the number. The Sir plus phosphorus on average in the
state of Vermont and 2016 looking at cropland was about 5.1.
00:34:06.380 --> 00:34:37.930
Eric Roy
Uh pounds per acre, whereas you know, depending on how we calculated it. We got between -6 and
plus. One pound per acre per year. And in Franklin County. Those numbers those estimates are higher
for phosphorus. You know above 10 in recent years pounds per acre. Sir plus so this is just you know
comparison and you can do this for nitrogen as well as suggest that the farm. The agricultural land that
we looked at in this study is performing better than average.
00:34:38.290 --> 00:35:08.020
Eric Roy
Uh and then we could also look at some farm level data. We did conduct. We did whole farm. Nutrient
mass balances through the 3 farms that contain farmsteads within the Lake. Carmine watershed and the
the phosphorus mass balance on those farms range from -5, 2 + 5 pounds, phosphorus per acre. And
that compares to a study of New York dairy farms that found on average, 9 pounds of phosphorus per
acre.
00:35:08.320 --> 00:35:12.150
Eric Roy
Class but with some variability there as well.
00:35:13.540 --> 00:35:26.780
Eric Roy
So to kind of boil all of this down for you to some takeaway points. You know the nitrogen surplus. In
2019 for agriculture and Lake Coeur, my watershed equaled approximately 22 tons of surplus nitrogen
per year.
00:35:27.250 --> 00:35:57.560
Eric Roy
Uh on a comparative basis. This mass balance per crop. Linaker is on par with recent state level budgets

and below. Franklin County level estimates and the mean estimated for New York dairy farms for
phosphorus to Sir Plus in 2019 for agriculture was approximately 0.8 tonnes phosphorus per year and
the phosphorus mass balance in Lake Karma watershed per crop. Linaker is below. Recent state and
Franklin County level estimates.
00:35:57.830 --> 00:36:00.300
Eric Roy
In the mean estimated for New York dairy farms.
00:36:02.810 --> 00:36:21.690
Eric Roy
OK, so in the next phase of the project. We've focused on testing the form prep model. So why did we
do this? Well, we wanted the model 3 farms in the late car. My watershed using the farm prep model
and this was part of a pilot testing exercise. The farm prep. It was still being refined at the time we
started this project.
00:36:22.150 --> 00:36:52.350
Eric Roy
Uh and our testing of the model informed their further refinements and actually help them make some
improvements to the farm prep model for the future. You know the guiding question here is will this
farm prep tool be helpful for guiding future conservation efforts and the state of Vermont is planning to
use farm prep for pay for phosphorus program so we were part of a larger effort to trial. This tool and
see what we can learn from it in the context of late car my water quality.
00:36:54.750 --> 00:37:23.660
Eric Roy
And so the Waveform Prep Works is it prioritizes different best management practices and so we
collected data for 3 farms in the late car. My watershed and entered them into farm prep. This was a
substantial undertaking because we considered every field on those 3 farms and and then we ran
assessments for 304050 and 60% phosphorus load reduction on all 3 farms and so.
00:37:24.000 --> 00:37:53.690
Eric Roy
I had started to say the way Farm Prep Works is it's going to take those targeted load reductions and it's
going to work down through a list of prioritized best management practices. So it will start with
practices and priority. One and then it will go down a priority 2 and then maybe perhaps all the way
down the priority 3 and it will optimize ways to meet the load reduction targets and provide the user
with 10 scenarios.
00:37:53.970 --> 00:38:00.800
Eric Roy
That give you information on if you were to achieve that load reduction. Here's what you would need to
do to get there.
00:38:03.640 --> 00:38:33.440
Eric Roy
And so I'll hop right so the results on this so this is the first farm. We modeled and so when I'm going to

show you several of these graphs and just pointing out a few things so baseline? What baseline means is
that assumes you know this would be the phosphorus loading from this farm on average in terms of
pounds phosphorus per acre. If you know BMP practice BMP 's were not implemented. This would be
the baseline if the farmer was essentially.
00:38:33.810 --> 00:38:35.630
Eric Roy
I'm not doing anything unique to reduce nutrient loading from their farm and then that the current
practice incorporates the BMP 's that are in place on the farm so if a farmers already doing cover crops
or manure injection. The current category on these graphs accounts for that and so one thing we can get
from farm prep that is useful is it estimates? How much phosphorus load reduction are we achieving
with the practices.
00:39:06.500 --> 00:39:32.410
Eric Roy
Implemented already so you know it allows us to work backwards, a bit and say OK for for this farm. You
know they've implemented these practices and farm prep estimates in this case. If there's been a 27%
reduction in phosphorus loading from the baseline based on these practices and again. This is
accounting for the whole farm all fields on the farm and we're just getting this average phosphorus
loading value per acre.
00:39:33.640 --> 00:39:40.720
Eric Roy
And the and the next thing I want to point out is these 40% reduction in 50% reduction. These are
targets, we defined.
00:39:41.630 --> 00:40:09.070
Eric Roy
To see what would it take on this farm to meet those load reduction targets. This does not necessarily
consider economics or feasibility from the farmers perspective. All of the all this considers is that priority
scheme. I mentioned before it's going to start with priority one practices, then priority 2 and so forth
and try to find optimal ways to meet the load reduction targets and then the last thing to point out on
this.
00:40:09.420 --> 00:40:40.050
Eric Roy
Uh these graphs is that it does account for soluble or dissolve phosphorus sediment or particulate
phosphorus and if there's tile drainage in place that is part of the farm prep model as well so and again
in this farm. They are already what they're doing is resulting in a 27% reduction from the baseline and
then we get a lot of information almost it's can be a little overwhelming when you run this for a whole
farm because it will provide.
00:40:40.110 --> 00:40:49.560
Eric Roy
Basically, 10 scenarios for every single field on that farm for how you could go about meeting and overall
farm level load reduction targets.

00:40:51.540 --> 00:40:53.980
Eric Roy
For the second farm, we did this modeling for.
00:40:54.030 --> 00:41:11.940
Eric Roy
Uh I see that they're at a 49% reduction from the baseline and that with some further efforts. They
could increase. The 50 or 60% reduction and again. We have the outputs that show what type of efforts
would be required to hit those targets.
00:41:13.080 --> 00:41:19.120
Eric Roy
The 3rd farm had lower phosphorus, loading per acre already to start so a lower baseline.
00:41:19.810 --> 00:41:45.740
Eric Roy
This is farmer and primarily I think entirely in continuous, hey, so less phosphorus, loading risks to begin
with a lower baseline. Therefore, you know, not as many things happening right now to result in a
reduction 2% reduction to the baseline currently and then we ran some scenarios that resulted in 30 or
50% load reduction from the baseline.
00:41:47.580 --> 00:41:50.430
Eric Roy
So some key takeaways from this work with farm crap.
00:41:50.480 --> 00:42:08.600
Eric Roy
Uh want to it's useful in the sense that it gives us a a feel for what's being achieved currently with the
practice is already being implemented on the farms and there is the model suggests that these are fairly
substantial load reductions 27 to 49% for 2 of the farms.
00:42:09.070 --> 00:42:22.240
Eric Roy
The 3rd farm already had a low baseline P last we did. Most of the fields being in continuous. Hey and
therefore the model showed only a modest reduction in Puasa from baseline under current practices.
00:42:22.850 --> 00:42:43.030
Eric Roy
And then for each of the 3 farms or simulations illustrate 10 alternative pathways to further reducing P
loads to 304050 or 60% relative to the baseline so that provides some information that farmers can use
to make decisions about you know what? What other practices could they implement to potentially
decreased their phosphorus loading further.
00:42:49.180 --> 00:43:05.450
Eric Roy
A few more comments you know if you look at the the current P. Load range model by farm prep so you
know is about 0.5, 2.7 pounds loss per acre. In some of these scenarios, and you were coming up with
similar numbers, too.

00:43:05.500 --> 00:43:24.550
Eric Roy
To some of those we, we achieved in the mass balance portion of this project. You know around a
pound of phosphorus per acre. That was kind of out there unaccounted for and and some of our mass
balance calculations. This kind of lines up with wet farm prep is suggesting could be leaving these
systems.
00:43:26.330 --> 00:43:54.120
Eric Roy
And then again, the current phosphorus load range that we're calculating here is less than County level
phosphorus mass balance estimates would suggest for similar years, so you know if we just looked at
the Franklin County level average. You know it would suggest to a much higher rate of excess
phosphorus and potential loss than either of our methods. The mass balance or the form prep modeling
suggests is happening.
00:43:56.940 --> 00:44:15.770
Eric Roy
OK last portion so we looked into some restoration opportunities as part of water quality management
in the watershed specifically we wanted to investigate the potential for wetland restoration at 3:00
locations in the watershed as part of water quality management efforts.
00:44:16.900 --> 00:44:37.210
Eric Roy
And so we focused intentionally on 3 portions of the watershed where there's mutual interest among
the farmers at the state and other stakeholders in wetland restoration, so these are realistic
opportunities and our primary emphasis was on the potential for these restoration activities to
contribute to meeting water quality goals.
00:44:41.150 --> 00:44:48.230
Eric Roy
Uh so just so there's a lot on this slide, but just in a nutshell water. The water quality benefits of wetland
restoration well one.
00:44:48.570 --> 00:45:18.310
Eric Roy
Uh you know if we have straightened channels that are kind of quickly diverting water through a
watershed that can lead to greater stream power more erosion. The potentially more sediment making
its way to a water body and so by ceasing farming on floodplains and revegetating banks of the
floodplain and taking additional measures to encourage reconnection of the channels and their
floatplanes these could result.
00:45:18.600 --> 00:45:33.560
Eric Roy
More frequent and prolonged flooding over time that increases water retention helps reduce peak flows
reduce erosive forces and hopefully reduce particulate or sediment phosphorus loss downstream.

00:45:34.030 --> 00:46:03.620
Eric Roy
Uh these systems can also filter or capture phosphorus during flood events phosphorus can be
deposited in these reconnected wetland systems during high flows. However, there is some risk when
you're restoring wetlands on former agricultural land. If there's a large amount of legacy phosphorus in
the soil 's it could potentially be released as dissolved phosphorus if you reconnect those soils, too, too.
00:46:03.820 --> 00:46:16.070
Eric Roy
The flood plain to the stream and so it's really best if the soils have low phosphorus at the time of
restoration to enhance the benefits that are achieved from a water quality perspective.
00:46:18.100 --> 00:46:48.100
Eric Roy
And so here are 3 areas of mutual interest that I mentioned before that, we looked at specifically and
our work included sort of a desktop review of these sites looking at the Hydrology and what might be
potentially possible from a restoration perspective site visits talking with the farmers touring the site in
person and also some soils work to understand you know are the soils that are located at these sites
indicative.
00:46:48.150 --> 00:46:53.540
Eric Roy
Of good restoration potential in terms of phosphorus mitigation benefits.
00:46:56.030 --> 00:47:24.920
Eric Roy
And so this scraps, a little complicated so I'll walk you through it, but so we have 2 variables here. The
first is soil water extractable phosphorus, so that's on the Y axis that is one metric to suggest how easily
phosphorus moves from the soil into water so if you have a high WEP as it's shown here. That means
that when these soils are reflooded you're more likely to lose some phosphorus that can then move
downstream.
00:47:25.460 --> 00:47:56.310
Eric Roy
The other variable is called the soil, phosphorus saturation ratio or PSR and that's on the X axis and that
takes into consideration. The nature of the soils in terms of iron and aluminum and then how much
phosphorus is present, and how much phosphorus to soil is capable of holding onto and so there is a
dotted line in the middle of this graph. We want to be on the left side of this dotted line. If we are on the
left side of this dotted line.
00:47:56.600 --> 00:48:30.190
Eric Roy
Oil is more likely to be a phosphorus ink, and if we are on the right side of this dotted line. The soil is
more likely to be a phosphorus source. So when you're when we're looking at potential restoration sites.
We do this analysis. We've done it all over Vermont and you see a lot of Gray dots on this that's our
work across the rest of Vermont and we did. This work in the Lake car my watershed as well, focusing on

those 3 sites. I mentioned to understand how the soils at those 3 sites compared to other sites around
the state.
00:48:30.380 --> 00:49:00.490
Eric Roy
And how they line up on this figure and those are in black and as you can see, there's only one black dot
on the on the wrong side that is the right side of the dotted line. The majority of the fields and reference
sites. We looked at in the late Carmine watershed are indicative of low release of dissolved phosphorus
loss. There was a single field that we looked at that would be potentially inundated due to wetland
restoration activities that had a
00:49:00.550 --> 00:49:32.200
Eric Roy
higher amounts of soil phosphorus, regardless of what metric you use to measure soil phosphorus
higher amounts of soil test P also higher phosphorus saturation ratio as shown here and so for that. One
site, you know, we would recommend that an extended fallow period. Prior to reconnecting the
hydrology for that site would potentially be a good idea to help avoid you know, some short term losses
of dissolved phosphorus if you.
00:49:32.250 --> 00:49:34.400
Eric Roy
Reconnected it to the stream immediately.
00:49:37.070 --> 00:49:46.640
Eric Roy
The other thing we did at these sites is we use farm prep and you know admittedly farm prep is it's
geared towards a very specific objective.
00:49:47.060 --> 00:49:54.780
Eric Roy
Uh you know, calculating the baseline conditions and the current and future phosphorus loading
conditions but.
00:49:55.410 --> 00:50:25.560
Eric Roy
You know, we, we were already using farm prep for this project and we got the idea well. Can we use
farm prep to help tell us what would happen for to phosphorus loading if we simply ceased farming on
these on these parcels that were of interest for restoration, so that's all that's captured here on this
slide, So what would be the total phosphorus loss from the candidate fields from the 3 candidate fields.
We were most focused on under current practices and then.
00:50:25.610 --> 00:50:55.780
Eric Roy
Under what we call the phosphorus drawdown scenario where that included just 2 cuts of managed P
drawdown of Hey. Overtime and this just gives you a sense of if we took these fields out of production.
You know what would be the immediate return on investment in terms of phosphorus load reduction

and 2 other fields. The 2 bottom ones in this table already had you know relatively medium to low
phosphorus loading per acre.
00:50:56.060 --> 00:51:11.670
Eric Roy
So there's not a huge gain by taking them out of production. You know you do get you know it's not
nothing but it's not huge. But for the one field and this was the field that we kind of labeled more risky
in terms of phosphorus loss.
00:51:12.660 --> 00:51:35.370
Eric Roy
The upside to restoring that field is simply by taking it out of corn production, converting it to grass and
kind of running it through a scenario where you're not adding inputs and you know it's close to follow as
we could possibly model in farm prep. You immediately see a pretty sizable load reduction. That's
possible from that field.
00:51:38.470 --> 00:51:47.600
Eric Roy
So some takeaways from our restoration opportunities portion of the project all but one field assessed
or good candidates for wetland restoration from a phosphorus perspective.
00:51:49.820 --> 00:51:52.660
Eric Roy
Immediately, due to low risk of dissolved P loss.
00:51:54.000 --> 00:52:22.950
Eric Roy
Taking these fields out of production also offers some immediate load reduction benefits, especially for
the field with higher soil phosphorus levels and then. Lastly, I'd just like to point out that you know this
is a nutrient management focused conversation, but restoring these areas provides numerous benefits
beyond just phosphorus load reduction. One of them in particular was very striking and beautiful and so
there are opportunities in the watershed.
00:52:23.330 --> 00:52:32.520
Eric Roy
So I mean, multiple objectives. You know working on nutrient management as well as providing other
ecological benefits and opportunities for humans.
00:52:34.750 --> 00:52:35.700
Eric Roy
That's all I have.
00:52:38.410 --> 00:52:39.550
Pierson, Oliver
Great yeah.

00:52:38.690 --> 00:52:39.130
Eric Roy
Great.
00:52:39.180 --> 00:52:39.400
Eric Roy
Yeah.
00:52:40.290 --> 00:52:42.130
Pierson, Oliver
Thanks Eric Thanks Jeff.
00:52:40.540 --> 00:52:42.430
Eric Roy
Thanks Eric Thanks Jeff.
00:52:42.700 --> 00:52:44.410
Pierson, Oliver
Uh we put it up to the.
00:52:43.020 --> 00:52:44.720
Eric Roy
And then after that.
00:52:45.110 --> 00:52:48.390
Pierson, Oliver
Floor for questions if folks are familiar with the.
00:52:45.430 --> 00:52:51.410
Eric Roy
So we could quickly get folks are playing with the phrase eat lunch in in teams.
00:52:48.970 --> 00:53:00.650
Pierson, Oliver
Raise hand function in teams for it's if you look at the top of your screen. There's a little Smiley face with
the hands and then you click on that and you get a little menu bar that drops down on the right there's a
hand.
00:52:52.200 --> 00:52:52.460
Eric Roy
Yeah.
00:53:01.280 --> 00:53:13.050
Pierson, Oliver
If you want to ask a question you can raise your hand and calling you. I don't think anybody on the
phone. So we're good there and it looks like Bruce McGurk has his hand up so go ahead, Bruce.
00:53:13.950 --> 00:53:35.840
Bruce McGurk (Guest)

Yeah, that was a fascinating result and very detailed. I'm delighted what would you say about the
extrapolation of the 3 fields the 3 farms that you painstakingly cranked into farm prep of one out of 3 is
a potential hotspot.
00:53:36.350 --> 00:53:48.270
Bruce McGurk (Guest)
Uh from statistics background. I'd be loathe to say OK. One out of the 3 total fields in the car my basin.
00:53:48.990 --> 00:54:07.050
Bruce McGurk (Guest)
Is a potential hotspot but you know you want to draw some kind of implication? What should more
sampling be done? Is there a way to test to see by a simple grab sample or stream sample where those
other trouble spots are.
00:54:09.150 --> 00:54:17.510
Eric Roy
So just a little clarification, so I think there. There's 2 things here, there's the mass balance and farm
prep work we did.
00:54:17.850 --> 00:54:52.190
Eric Roy
Uh that covered a much larger area, so the mass balance work covered the entire watershed agricultural
portion. The farm prep modeling covered 3 farms. But all of the fields on those 3 farms and then the last
piece. The restoration really focused on 3 fields. So, you know in that last portion. One of those fields is
a potential higher phosphorus risk location. So, I think that's what you're referring to but what I would
do is not extrapolate from that I would look at the phosphorus mass balance.
00:54:18.010 --> 00:54:18.290
Bruce McGurk (Guest)
Right.
00:54:52.240 --> 00:55:22.810
Eric Roy
Work I think that's the most useful way to get a sense of what's happening across the entire watershed,
which includes data. You know is built on data that goes into that from I. I can't remember the number
of fields. But it's a lot. It's a It's a lot of fields. So we don't really need to extrapolate that case because
we had data for all of those fields. Now the farm prep modeling. You know that's very specific to the
farm.
00:55:22.870 --> 00:55:40.130
Eric Roy
You know, both to their soils to the practices that are in place already I. I don't think I think the firm prep
modeling suggested all of the farms. We modeled or kind of already doing things to result in
phosphorus, loading benefits in terms of reducing their load.
00:55:41.460 --> 00:55:46.490
Eric Roy
But the modeling provides some guidance to how we could build upon that progress.

00:55:47.770 --> 00:55:57.410
Bruce McGurk (Guest)
OK, thank you that that helps it to not focus on that one test of restoration area, but to go back and
focus on the broader thank you.
00:55:58.220 --> 00:55:58.460
Eric Roy
So.
00:55:59.390 --> 00:56:07.300
Pierson, Oliver
There was a question from John Costa in the chat? What is meant by the term phosphorus surplus?
00:56:09.890 --> 00:56:36.340
Eric Roy
So the phosphorus Sir, plus is essentially the unaccounted for phosphorus so we don't know that Sir.
That means we know we accounted for the phosphorus coming into the watershed so you know the
feed their fertilizer manure and we accounted for what we took out of the agricultural system so the
crops. The milk in any animals that were moved out of the watershed.
00:56:37.010 --> 00:56:52.240
Eric Roy
So what's left is what I've called the phosphorus surplus, so that's the extra phosphorus or nitrogen and
in some cases on the cropland for example, it was negative so it could be a deficit but this is what's
unaccounted for.
00:56:52.290 --> 00:57:23.820
Eric Roy
Or when we look at the flows we looked at and again. While that why that is important is because
studies have shown that the higher your Sir plus is the that likely corresponds to greater loss to aquatic
ecosystem. So if you're running a really high surplus and I've seen some really high surplus is a lot higher
than the ones we were showing you for this watershed. You know, there's a really good chance that
you're having really excessive. Nutrient loading so overall. The you know, I was surprised to be honest.
00:57:24.110 --> 00:57:53.600
Eric Roy
Given I don't know I just know you know what I've heard about Lake Carmine. The harmful algal. Bloom
problem and based on my previous work, they're running a relatively balanced phosphorus budget right
now that doesn't mean there's not legacy phosphorus in the watershed that could be kind of making its
way downstream. But as of right now. I interpret it as you know, there's not a really high surplus of
phosphorus out there relative to what we see in other watersheds.
00:57:54.690 --> 00:58:00.230
Pierson, Oliver
Great I'll take a few more questions then. We'll move on. I had a question for Jeff Sanders.

00:58:00.760 --> 00:58:02.850
Pierson, Oliver
Uh Jeff as you were.
00:58:04.160 --> 00:58:18.160
Pierson, Oliver
But using the manure injector in those different fields. You should have that you have that nice map or
the different colors, where you where you inject it in the grasslands. Did you were there any sites that
you injected that that were tiled as well and if so.
00:58:18.210 --> 00:58:44.800
Pierson, Oliver
So one does uvm extension provide any guidance to or given any thought to the pros and cons of in
injecting in tiled fields. You know, and 2 if there were if there is manure injection in tiled failed to be
great to know where that is so that we can see if we're seeing any signals of that in the in the Trib. The
nearest Trib data. But let me just stop there and give you a chance to answer those questions.
00:58:44.640 --> 00:59:01.350
Jeffrey Sanders
Yeah, so we did inject on some child fields and we are actually those tiled fields or part of a another
project that JVM extensions doing and we were sampling those feel we're sampling those tile lines
throughout the summer.
00:59:02.880 --> 00:59:19.600
Jeffrey Sanders
I do not know off the top of my head? What those results are but we can. We're compiling that that that
project also is wrapping up and a coworker of mine is compiling that data and we did provide.
00:59:20.430 --> 00:59:29.450
Jeffrey Sanders
Uhm spreading dates and rates to him to see if there is a correlation in his data with our data so.
00:59:30.990 --> 00:59:39.170
Jeffrey Sanders
That's so we are, we are, we do have the ability to look at that there's very, very few fields in that
watershed that are tiled.
00:59:39.820 --> 00:59:42.210
Jeffrey Sanders
Uh especially systematically.
00:59:42.680 --> 00:59:52.240
Pierson, Oliver
Yeah, yeah that would be a great opportunity for learning so we can, we can chat about that offline. I
love this result, so that I see, there's a couple questions in the chat, but I'll give it to Rob Evans, who has
his hand up.

00:59:46.900 --> 00:59:47.290
Jeffrey Sanders
Yeah.
00:59:55.040 --> 01:00:16.190
Rob Evans (Guest)
Yeah, thanks Oliver just 2 questions. Jeff you had mentioned that the funding to utilize the manure
spreading or the injection newer spreading ends. I'm interested to hear you know what we can do for
additional funding in future years. I'm hoping that that equipment wouldn't sit idle. You know since it's
already on the ground and in some good use the other question I had is.
01:00:16.870 --> 01:00:26.740
Rob Evans (Guest)
Because the majority of the fields are I think what I'm hearing is somewhat balanced as far as the
nutrients that are in those fields? What wasn't studied as.
01:00:27.560 --> 01:00:57.460
Rob Evans (Guest)
How much of those nutrients can by chance get into the tributaries and flow into the Lake as well or is
just the assumption that if there isn't that massive surplus. It's fair to assume because we don't have
that Sir plus that that's not making its way into our tributaries. Because what we have seen in some of
our tributary testing is those phosphorus levels are still extremely high, which I think what I'm hearing is
if the fields are somewhat balanced.
01:00:57.700 --> 01:01:07.730
Rob Evans (Guest)
Then we've got a legacy phosphorus issue that we may be dealing with stuff that's already you know in
those tributaries, making their way down into the Lake so Jeff maybe you could answer the first one
there.
01:01:08.270 --> 01:01:08.900
Jeffrey Sanders
Uhm.
01:01:10.350 --> 01:01:18.810
Jeffrey Sanders
Yeah. Could you just repeat I got sidetracked with the length of your second question what? What just
touched me up on the first question and I'll.
01:01:18.470 --> 01:01:31.970
Rob Evans (Guest)
Yeah, for first part was for you and then I think Eric and probably answered that's the second one. The
first part is funding available for future years for induction and then if it's not how can we be helpful to
get more funding for you?
01:01:21.980 --> 01:01:22.320
Jeffrey Sanders
Yeah.

01:01:26.190 --> 01:01:28.290
Jeffrey Sanders
OK, yeah, I'm with you now, yeah, so.
01:01:32.440 --> 01:01:43.310
Jeffrey Sanders
So we have a little bit of funding laugh. I don't think we, we spent we I don't think we exhausted all our
funding for 2021. I do not know how that.
01:01:44.200 --> 01:02:03.160
Jeffrey Sanders
Goes with between the JVM world in the DC world that funding may have to be spent out by the end of
the grant or they'd have to issue another extension, which I don't think that's going to happen and
future funding is up in the air. I'd like to, I'd like to do anything that I can.
01:02:03.870 --> 01:02:18.960
Jeffrey Sanders
To help promote getting some funding to those farmers on a lot of them have capped out there NRCS
funds. There is some RCPP funds or coming. But I don't know when that is Marley would know better
there.
01:02:19.010 --> 01:02:34.700
Jeffrey Sanders
Or so and then in the state of Vermont. FAP program offers some funding as well. I think the big
transition is if we go. Those routes as it switches away from having a contractor do it.
01:02:35.360 --> 01:02:40.500
Jeffrey Sanders
Through a single funding source with kind of guaranteed money too.
01:02:40.550 --> 01:03:00.940
Jeffrey Sanders
To the contractor dealing directly with the farmers and risking not getting paid for doing the work given
the condition depending on the condition of the farm. So I don't. I don't have the answer to that is
something we're going to work on over the winter and I'll let Eric address the second part.
01:03:01.710 --> 01:03:08.350
Eric Roy
Yeah, the second question is a great one, and one thing that has been observed over and over again.
01:03:08.440 --> 01:03:38.340
Eric Roy
Uhm you really have to think about 2 things with phosphorus loss to aquatic ecosystems to kind of
present day excess use of nutrients and how they can make their way down and then the legacy
nutrients. Things that were added a you know could have been over a decade ago or more that you
know are slowly making their way through the system so the way I would interpret what we found in
this study is that we do not see a egregious excess surplus phosphorus happening for the year we
studied.

01:03:38.680 --> 01:04:08.670
Eric Roy
Now that does not mean that there's not Sir, plus phosphorus for many years ago that is still kind of out
there in play kind of making its way through tributaries and into the Lake so there will be what this
means effectively is that author with phosphorus management. There's a lag time. So when you when
you make the effort in the in the watershed. You'd do the work to adapt practices and reduce excess
phosphorus that that does not always result in immediate.
01:04:09.570 --> 01:04:13.050
Eric Roy
Reductions in phosphorus loading that it can take some time.
01:04:13.480 --> 01:04:23.660
Eric Roy
Uh to see those benefits and so this is not unique to Lake Carmine watershed or Vermont. This is issues
that are being explored.
01:04:24.090 --> 01:04:36.800
Eric Roy
Uh you know, and watersheds across the United States and beyond. So it's just it's a challenging aspect
of this, it can make it feel like things aren't moving the along as quickly as we would like.
01:04:37.550 --> 01:04:53.220
Eric Roy
But there's an element to you know of patients and what other things can be done and I know you're
going to talk about in Lake Strategies and some other efforts that could be done to help improve the
situation. For now, but happy to talk more about that, but I haven't feeling.
01:04:53.840 --> 01:04:55.530
Eric Roy
There's a lot more on that meeting agenda.
01:04:56.150 --> 01:05:07.510
Pierson, Oliver
Yeah, will do will do one more question in the chat and one more hand raise so first Dean Pierce had a
question. I think for you. Eric another question related to the wetland restoration portion.
01:04:56.260 --> 01:04:56.730
Rob Evans (Guest)
Thank you.
01:04:58.280 --> 01:04:58.530
Eric Roy
Yeah.
01:05:08.180 --> 01:05:14.650
Pierson, Oliver
In the case of the one field that would contribute P if restored right away.

01:05:15.380 --> 01:05:25.330
Pierson, Oliver
Uhm Eric mentioned that it could be left fallow for it period and then reconnected so the question is
how long would or should that follow period be is that known.
01:05:25.820 --> 01:05:54.650
Eric Roy
It's not known well right now, I mean? What we do know is that whether it fields in fallow or after it's
been after farming ceases. We start to see the phosphorus move into forms that are more stable and
less likely to be lost to water so we've been doing work across the state looking at what's called a
chronosequence so it's fields of various ages of restoration, so summer active farm fields and some
have been restored for over a decade.
01:05:55.510 --> 01:06:25.260
Eric Roy
And we see that over time after farming this soils become more organic. The phosphorus becomes more
stable. They become less likely to leak phosphorus if flooded so more work needs to be done to
understand how to handle fields like that. When I pointed out that one is a row crop field where we
tend to see this issue. It doesn't guarantee it will be a net phosphorus source, depending on the nature
of the water flowing over it. It could capture quite a bit of phosphorus already.
01:06:25.540 --> 01:06:51.100
Eric Roy
And you are generating the benefits of the reduce phosphorus loading by ceasing farming that I
mentioned so it might it might be, it might still be a you know a net sink, but it it's likely to be less of a
sync than the other fields. We looked at in this study, and again more work needs to be done to best
understand how to manage those situations to maximize the water quality benefits overtime.
01:06:52.890 --> 01:06:55.230
Pierson, Oliver
Great and then last question Pete over to you.
01:06:55.770 --> 01:07:01.720
Pete Benevento (Guest)
Yeah, you know for years we've been asking what's going on in the watershed and now we know.
01:07:02.300 --> 01:07:32.320
Pete Benevento (Guest)
Uh it's amazing amount of work, a tremendous amount of work and we thank you for it. We really do
never in my dreams that I realized what was going on, you know as far as the work you were doing so.
Thank you very much. I mean, it's a lot of information that you've disclosed if possible. If we could have
a chance to review that PowerPoint that you've presented you know that that would be appreciated and
then the last thing I have is.
01:07:32.500 --> 01:07:33.250
Pete Benevento (Guest)
What's next?

01:07:37.690 --> 01:07:40.730
Eric Roy
I in terms of writing it's next. I'm not sure.
01:07:41.330 --> 01:07:52.110
Eric Roy
You know, we're finishing this project getting or final report in and I'd be happy to share that you know,
we will be sending that to Marley and then you know, Marley you can feel free to distribute it.
01:07:53.250 --> 01:07:53.840
Eric Roy
As you like.
01:07:54.640 --> 01:07:55.490
Pete Benevento (Guest)
OK, thank you.
01:07:56.540 --> 01:08:03.400
Pierson, Oliver
Yeah, my lead you want to comment on that or I. I have one element of response. But I'll give you the
floor. If you have anything you want to share.
01:08:04.970 --> 01:08:37.580
Rupe, Marli
Yeah, I think the main thing is that we're going to follow up on the opportunities. That Eric
demonstrated in this report. Especially the wetland ones, and that is the next step of working with the
land owners and seeing the interest level of making some of these transitions and finding the funding.
We do have some pretty extensive funding available through a couple sources to put towards priority
projects like this so I think that's the next step. We've gotten good information. Now we look where
they're where we can make some of these projects happen, but I think it's incredibly important that we
keep this kind of funding for the injector.
01:08:37.630 --> 01:08:46.290
Rupe, Marli
As I said in the chat and we'll be talking with UVM and with the Agric agency about how best to fund
that we're definitely committed to that.
01:08:47.680 --> 01:09:17.610
Pierson, Oliver
Yeah, and then you know, I look forward to Marley and funding from different sources. You know, I
believe USDA. NRCS RCPP is one of those sources. That's a lot of acronyms there. But the regional
Conservation Partnership Program. I think had some funding in the short term. Pete you know DC put
out this request to proposals in October of last. Yeah, just in October of this year for agriculture stream
and Lake Wise Best Management practice assessment and design.
01:09:18.000 --> 01:09:37.180
Pierson, Oliver
And we have, we're reviewing the bids that came in there and that will be something that will be

starting in 2022 that we hope can take advantage of some of the research that that the JVM team has
done and continue work in the watershed to reduce any remaining sources of external phosphorus
loading.
01:09:37.540 --> 01:09:43.820
Pierson, Oliver
Uh so I'm sure they'll be more to follow as well. Let's wrap it up there Jeff.
01:09:44.600 --> 01:09:52.430
Pierson, Oliver
Eric and Heather. Thank you for the presentation. Thanks for joining us this evening. You're welcome to
stay on. We're going to continue through the agenda now.
01:09:52.480 --> 01:10:17.940
Pierson, Oliver
Now uh so next time I think folks who are part of this group have heard professor Andrew Shrout from
Uvm Geology Department speak about his work monitoring the impact of the aeration system on Lake
water quality. Andrews traveling tonight. But one of his graduate students. Ashton key role who's been
part of that project for at least the last 2 years if not longer.
01:10:18.450 --> 01:10:46.340
Pierson, Oliver
Uh is uh is with us in in I asked Andrew dashed into just give a presentation about some of the findings
from their aeration system monitoring work in summer 2021 and perhaps earlier and you know what
they're seeing about the impact of the aeration system and as well as some of the challenges with
keeping the system running on water quality in different parameters in the lakes, so ash. And thanks for
joining us this evening and over to you.
01:10:47.290 --> 01:10:56.940
Ashton Kirol
Well thanks Oliver for that introduction hi. Everyone I think I've met quite a few of you either in person.
Upper Lake Harmony or on one of these previous meetings, but I'm usually kind of here.
01:10:57.830 --> 01:11:06.440
Ashton Kirol
Uh in the background with my advisor Andrew Schroth, presenting so today. I'm going to kind of go
through what we've seen this last season.
01:11:07.200 --> 01:11:15.090
Ashton Kirol
Expand a little bit on the interim report that we presented last time and show just some of the long term
trends that we've been seeing since aeration has been put in place.
01:11:17.740 --> 01:11:19.270
Ashton Kirol
Let me share my screen real quick.

01:11:35.930 --> 01:11:37.160
Ashton Kirol
Alright can I see that?
01:11:37.800 --> 01:11:38.290
Pierson, Oliver
Yep.
01:11:38.900 --> 01:11:49.160
Ashton Kirol
Well, so I like I said, I'll be talking about some of the 2021 monitoring with our high frequency platform
as well as some of our manual collection over the summer.
01:11:50.070 --> 01:11:56.740
Ashton Kirol
And looking at a comparison to data from past seasons and also an initial assessment of how the
aeration is affected the Lake.
01:11:58.480 --> 01:12:09.430
Ashton Kirol
And so just as a brief review for people that haven't been following this as closely as everyone else.
That's on this call has been working on this. I'll start by kind of re introducing the concept of internal
phosphorus loading.
01:12:10.160 --> 01:12:16.130
Ashton Kirol
Which is what the aeration system on Karma is trying to suppress and what my thesis research is
focused on?
01:12:17.340 --> 01:12:18.630
Ashton Kirol
So this diagram.
01:12:20.150 --> 01:12:22.080
Ashton Kirol
You can sort of see let's see.
01:12:24.280 --> 01:12:25.060
Ashton Kirol
Get up.
01:12:26.600 --> 01:12:26.950
Ashton Kirol
There.
01:12:27.620 --> 01:12:33.380
Ashton Kirol
Uh so on this diagram that splits. The just sort of a general Lake into 2 conditions on the left and the
right.

01:12:34.230 --> 01:12:43.270
Ashton Kirol
There is a mixed condition where the water is mixed from top to bottom on the left side which is what
naturally occurs on Lake Karma in the spring and fall.
01:12:43.900 --> 01:12:46.690
Ashton Kirol
A temperature and dissolved oxygen or both pretty uniform.
01:12:47.040 --> 01:12:51.990
Ashton Kirol
Yeah, between the top and the bottom and the concentration of dissolved oxygen is high.
01:12:53.010 --> 01:13:06.710
Ashton Kirol
And so under these conditions phosphorus accumulates in the sediment because it binds to different
minerals. They become stable. And it settles and accumulates at the surface and then in the summer
when the Lake Stratifies because the surface water is warmed.
01:13:07.460 --> 01:13:13.480
Ashton Kirol
So you get sort of 2 different distinct layers where you have warmer water floating on top of cooler
water that sinks to the bottom.
01:13:14.460 --> 01:13:23.550
Ashton Kirol
And so temperature decreases as you go down. But so does dissolved oxygen because it becomes a It's
either consumed by biological activity or?
01:13:24.570 --> 01:13:27.960
Ashton Kirol
Ah chemical reactions at the near the sediment.
01:13:28.740 --> 01:13:39.750
Ashton Kirol
And so you get this depleted dissolved oxygen and under those conditions. It causes different minerals,
especially what we're concerned with are like iron minerals and Lake Harmony.
01:13:40.450 --> 01:13:48.200
Ashton Kirol
Uh become soluble and that releases the phosphorus that was bound to them and then you get this
accumulation of phosphorus in the bottom water.
01:13:49.080 --> 01:13:58.750
Ashton Kirol
And it if it's ever physically or just through diffusion mix up into the surface. That's really becomes
bioavailable for Algy and that can kind of initiate or worsen blooms.

01:14:02.770 --> 01:14:13.580
Ashton Kirol
And we take measurements of both the sediment and the bottom water and the rest of the water
column to check for phosphorus concentration throughout the summer touch kind of check for changes
in concentration in the Lake.
01:14:16.750 --> 01:14:25.920
Ashton Kirol
And I'll go through this data in a similar way to the interim report that we presented last time starting uh
briefly looking at the weather conditions to kind of provide a context for what happened throughout the
year.
01:14:27.180 --> 01:14:31.110
Ashton Kirol
Uh so these show annual plots of air temperature.
01:14:31.810 --> 01:14:34.220
Ashton Kirol
And the actual temperature is recorded in blue.
01:14:34.840 --> 01:14:38.110
Ashton Kirol
And I show sort of the high and low bands.
01:14:39.290 --> 01:14:48.010
Ashton Kirol
For historical temperatures and so you can sort of see just briefly the 2021 had a very warm spring with
quite a few record temperatures in April.
01:14:48.820 --> 01:14:56.850
Ashton Kirol
Followed by more normal conditions through the rest of the month of April high summer conditions and
pretty warm fall conditions.
01:14:57.880 --> 01:15:04.700
Ashton Kirol
That's kind of compared to say 2020 where it was a little cooler in the spring, but then higher than
average summer and fall temperatures.
01:15:08.360 --> 01:15:28.390
Ashton Kirol
Looking at the same years for accumulated precipitation shown in green on these plots. You can see that
the precipitation is below. The average which is plotted in this Brown line so the precipitation for 2021
was below average for the entire year. That was the same case with in 2020, so those years are going to
be fairly come parable.

01:15:29.290 --> 01:15:34.100
Ashton Kirol
Uh a little different than, say 2019 which is a wetter than average here so we can look at those graphs.
01:15:36.510 --> 01:15:39.000
Ashton Kirol
And As for the data that we actually collected for this project.
01:15:39.950 --> 01:16:07.320
Ashton Kirol
Looking at some of the profiler data this shows plots along the same time period for 2021 of water
temperature on the top plot and then dissolved oxygen on the bottom and in both plots. The surface
temperature, which is just a half meter under the surface of the water is in Gray is top line in both plots
and then the bottom sensor, which is 9 meters is in the light blue.
01:16:10.980 --> 01:16:18.030
Ashton Kirol
And then I also added in some shaded boxes where the aerator was active so you can see the start of
aeration shown on the left here.
01:16:19.080 --> 01:16:21.010
Ashton Kirol
There was a little Interment activity.
01:16:21.970 --> 01:16:29.650
Ashton Kirol
In the southern array while it was being fixed and then you can sort of see when there was a break
between both systems and a break in the northern system.
01:16:33.870 --> 01:16:54.100
Ashton Kirol
Uh so kind of big picture just looking at these plots is that the aeration system was turned on earlier this
year. In response to the abnormally warm spring weather and then being able to observe that with the
real time platform monitoring so that was useful to be able to monitor temperature and dissolved
oxygen as it was setting up and looking at that stratification where the temperature.
01:16:54.980 --> 01:17:00.870
Ashton Kirol
At the surface was rising and the Lake was started in to become stratified we turned on the system.
01:17:02.160 --> 01:17:07.070
Ashton Kirol
And it started to address that the stratification started breakdown by mostly warming, the bottom water
temperature.
01:17:08.590 --> 01:17:22.920
Ashton Kirol
And they got close to mix in sort of at this point right when the Southerner, a started to have issues. You

can see at that same time period in the bottom plot dissolved oxygen had been dropping until Aeration
was turned on and then it's sort of stabilized around 5 milligrams per liter.
01:17:24.270 --> 01:17:25.390
Ashton Kirol
As soon after.
01:17:26.130 --> 01:17:39.600
Ashton Kirol
Uh the Southerner, a shutdown stratification began to set up again, and there was kind of a rapid drop
in dissolved oxygen below the threshold or the target of 2.5 milligrams per liter and then there's sort of
a sustained period. Where is near zero?
01:17:40.590 --> 01:17:45.210
Ashton Kirol
A little while and then for the rest of this summer, you have sort of these intermittent periods.
01:17:47.580 --> 01:17:52.740
Ashton Kirol
Where the air Raider was having some problem this southern array and then even when it started to
work again, you get.
01:17:54.340 --> 01:18:07.810
Ashton Kirol
Much of like less stratification, but still some periods where I started a separate and throughout that
period. You have sort of a more dynamic system where it's kind of bouncing up and down between
higher and lower dissolved oxygen throughout the summer.
01:18:09.200 --> 01:18:18.930
Ashton Kirol
You can see that any type of brief break in the aeration system in this case in the North. Here started to
set up more significant stratification and you got a longer period of low dissolved oxygen.
01:18:19.690 --> 01:18:23.880
Ashton Kirol
You got more consistent mixing starting in September really, for the rest of the season.
01:18:24.770 --> 01:18:33.580
Ashton Kirol
But even late in the fall in October, when the aeration system was shut down. You saw a little bit of
stratification setup and then at 1:00 more quick dip back down to low dissolved oxygen.
01:18:36.220 --> 01:18:38.810
Ashton Kirol
And looking back at previous years for comparison.
01:18:40.860 --> 01:18:56.300
Ashton Kirol
2018 was the first year of one of the JVM monitors not the platform. But just the Buoy chain, but it

shows stratification had set up this is just as old oxygen so you have low dissolved oxygen from the very
beginning of monitoring until the natural fall turnover in September.
01:18:57.080 --> 01:19:07.930
Ashton Kirol
And 2019 and 2020, both look a little more like 2021 where you have these intermittent periods of low
dissolved oxygen, but kind of bouncing back and forth throughout the season, it's a lot less.
01:19:09.120 --> 01:19:11.620
Ashton Kirol
Huh stable 102018.
01:19:15.360 --> 01:19:27.160
Ashton Kirol
And so we're interested in what that does to the phosphorus cycle, especially in the water compared
when phosphorus from the sediment comes back up into the water column at the during these low
oxygen conditions.
01:19:28.120 --> 01:19:30.400
Ashton Kirol
So this plot shows the Dec.
01:19:31.020 --> 01:19:36.320
Ashton Kirol
Monitoring in these dots that you can see at different like BI Weekly points.
01:19:36.940 --> 01:19:41.420
Ashton Kirol
And then the UVM daily bottom water data from the platform in blue.
01:19:43.850 --> 01:19:51.670
Ashton Kirol
Uh I also put in the dissolved oxygen just the bottom reading overlaid on the same dates on the bottom
so you can sort of see how that stacks up.
01:19:53.030 --> 01:20:19.650
Ashton Kirol
And you can see that we captured quite a few more high values in bottom phosphorus compared the DC
sampling. It's important to note that our collection is about a meter deeper than the deepest DC point,
so in the Lake stratified. You do get that gradient where you start to get higher concentrations. The
closer you are to the sediment so that kind of makes sense that our values are consistently above when
it's stratified and you can see in the spring and the fall when it's more well mixed the values are about
the same.
01:20:21.640 --> 01:20:28.990
Ashton Kirol
And we also caught some of these very high sample concentrations during our sampling in between the
biweekly sampling of the DC?

01:20:29.690 --> 01:20:33.830
Ashton Kirol
But it didn't really sustain at that level you get like a spike in it drops back down.
01:20:37.090 --> 01:20:37.620
Ashton Kirol
Let's see.
01:20:38.570 --> 01:20:47.300
Ashton Kirol
And that's likely due to water either just mixing it back up into the water column or diffusing up above
that deepest sampling point.
01:20:49.590 --> 01:20:59.860
Ashton Kirol
And so you can sort of see that the highest spikes were collected if you look at these spikes here. If you
run down to where the dissolved oxygen is it's on those days where it first started to get.
01:21:00.950 --> 01:21:09.650
Ashton Kirol
Below that 2.5 milligrams per liter or close to zero from being mixed or oxygenated so you get that first
drop and you get a pulse of phosphorus.
01:21:10.910 --> 01:21:21.150
Ashton Kirol
Here you get a I remixing and then as it drops down you get another pulse and it sort of through this.
Dynamic period, you get these intermittent pulses of internal phosphorus, loading that we were able to
capture in the water.
01:21:25.750 --> 01:21:33.370
Ashton Kirol
Looking at the past EEC data you can see that historically when it there was no aeration. There was a
more of a build up of internal phosphorus.
01:21:34.080 --> 01:21:39.970
Ashton Kirol
Uh in the bottom water and so you can see the lowest disease sampling point in these dark red points.
01:21:40.570 --> 01:21:44.120
Ashton Kirol
You would capture that loading where it's very different from the rest of the.
01:21:45.150 --> 01:21:47.050
Ashton Kirol
Higher up sampling points throughout the year.
01:21:48.270 --> 01:21:53.560
Ashton Kirol
I bet you don't really see that in the years with aeration you see it a little bit at this one point in 2021.

01:21:56.090 --> 01:22:03.240
Ashton Kirol
I bet you don't see that that build up, but you do see the intermittent spikes that we're able to capture
with the daily sampling that show that shows you what we're looking at.
01:22:03.950 --> 01:22:04.320
Ashton Kirol
Ah.
01:22:04.900 --> 01:22:07.510
Ashton Kirol
With the phosphorus data another thing that we capture.
01:22:08.630 --> 01:22:18.080
Ashton Kirol
On the platform is chlorophyll, A and Phycocyanin, which are biological pigments that are sort of used as
proxies for algae or cyanobacteria.
01:22:19.700 --> 01:22:24.250
Ashton Kirol
Keep in mind that especially this data, like the roster state as well, a little bit, but especially the.
01:22:25.250 --> 01:22:34.040
Ashton Kirol
Biological data is only representative of the surface near the platform conditions around the Lake can
vary quite a bit depending on wind conditions as these blooms get blown around.
01:22:35.800 --> 01:22:48.770
Ashton Kirol
But just sort of a quick analysis of what we're seeing here there's a bit of a difference between the last 2
seasons. The most obvious one being sort of this really early peak of phycocyanin or the cyanobacteria
in 2020.
01:22:50.190 --> 01:22:53.380
Ashton Kirol
You get another one in August and then you get sort of an early.
01:22:54.030 --> 01:23:03.270
Ashton Kirol
Earlier than normal peak of chlorophyll. A in August as well. A lot of the piece that we were seeing in car
my before aeration happened in September onwards.
01:23:04.630 --> 01:23:08.280
Ashton Kirol
I see some of those early peaks building up in 2021 as well.
01:23:08.910 --> 01:23:15.290
Ashton Kirol

With focus and then again, building in in August, along with chlorophyll A and sort of having this long
sustained.
01:23:15.930 --> 01:23:17.870
Ashton Kirol
A build up of both of them into the fall.
01:23:20.510 --> 01:23:32.970
Ashton Kirol
And I can come back to this, a lot of people have questions. But it's probably more useful to focus a little
bit more on the DC data that shows comparisons to previous years because we don't have this high
frequency data for pre aeration.
01:23:34.560 --> 01:23:42.090
Ashton Kirol
And so in this final section. I'm going to be comparing the area did years to pre aerated years showing it
starting by showing uh.
01:23:42.960 --> 01:23:46.860
Ashton Kirol
3 seasons before aeration began 2016 through 2018.
01:23:47.920 --> 01:23:53.170
Ashton Kirol
On the left, I have total phosphorus taken at the surface, which is more representative of the whole
water column.
01:23:54.100 --> 01:24:00.880
Ashton Kirol
And then on the right sort of the response to that phosphorus entering the higher water column to the
chlorophyll. A That was captured.
01:24:01.890 --> 01:24:03.360
Ashton Kirol
And so you can sort of see.
01:24:04.750 --> 01:24:12.720
Ashton Kirol
Uh starting in the spring or early summer total phosphorus at the surface is below. The target TMDL of
22 micrograms per liter?
01:24:13.760 --> 01:24:17.260
Ashton Kirol
But it starts to build up in July and then you start to get these.
01:24:18.000 --> 01:24:24.530
Ashton Kirol
Kind of larger peaks after the fall turnover after the phosphorus that had built up in the bottom.

01:24:25.370 --> 01:24:36.360
Ashton Kirol
During the stratified summer mixed up into the higher water column and you sort of see that response
with the chlorophyll. A of it building a little and then speaking in September typically and then trailing
off in the fall.
01:24:38.310 --> 01:24:42.540
Ashton Kirol
And if we add in some of the data from the 3 years of Aeration.
01:24:44.380 --> 01:24:52.590
Ashton Kirol
Starts to get a little busy but you can sort of see that all of the total phosphorus for years. A very
aeration build up earlier in the season.
01:24:53.440 --> 01:24:58.010
Ashton Kirol
Uh they're peaking higher and they're kind of lasting a little longer in the season as well.
01:25:00.120 --> 01:25:03.510
Ashton Kirol
Uh we think that's from the aeration system basically.
01:25:04.560 --> 01:25:17.740
Ashton Kirol
Still, allowing some level of internal loading even though it might not be this huge build up and then
huge mix. It's sort of a little bit of a spike and then you're going to mix and it. It goes up into the water
column earlier in the year so you get a bit of a build up earlier in the season.
01:25:18.940 --> 01:25:25.210
Ashton Kirol
Uh sort of peeking around the same time, but hitting levels where it's starting to initiate blooms earlier
and lasting longer.
01:25:26.140 --> 01:25:29.060
Ashton Kirol
And then if you look at the similar response with chlorophyll a.
01:25:31.490 --> 01:25:41.520
Ashton Kirol
Again, there's a couple data points that are like seem to be outliers that are lower than the years with
Aeration, But as a whole all of the data seems to be.
01:25:42.410 --> 01:25:56.830
Ashton Kirol
Uh showing chlorophyll a or algae blooms earlier in the season, slightly higher concentrations and lasting
quite a bit longer into the fall, especially you can see these last data points in October. Quite a bit higher
than anything that was recorded.

01:25:58.050 --> 01:25:59.920
Ashton Kirol
Ah in the pre aeration years.
01:26:03.930 --> 01:26:06.860
Ashton Kirol
Sort of a summary of what we are seeing and.
01:26:08.140 --> 01:26:28.090
Ashton Kirol
Looking at doing some more statistical analysis on as we go for it is looking at the aeration system seems
to be able to maintain a mixed system earlier in the year or once it's first turned on. Like we especially
when we saw in 2021 trying to get ahead of stratification. It was able to slow that down and start to mix
the system again? So it looked like things were going on the right track.
01:26:28.880 --> 01:26:29.370
Ashton Kirol
Ah.
01:26:29.990 --> 01:26:39.850
Ashton Kirol
But we do see that any type of shutdown in the aeration system or prolonged low winds does lead to
rapid stratification and low bottom dissolved oxygen mid season.
01:26:41.590 --> 01:26:52.280
Ashton Kirol
Uh the internal phosphorus loading kind of matching what is he in a lot of other studies is we see these
spikes that occur within 24 hours of low dissolved oxygen conditions.
01:26:54.300 --> 01:27:00.900
Ashton Kirol
Uh then if the aeration systems ever turned back on there's a delay in the re mixing of the system just
because there's sort of A.
01:27:01.850 --> 01:27:03.120
Ashton Kirol
Warmer bottom water.
01:27:04.660 --> 01:27:11.660
Ashton Kirol
There's more of an increased oxygen demand. There's more chemical and biological oxygen demand at
the sediment so it takes a little while to.
01:27:12.740 --> 01:27:16.440
Ashton Kirol
Get things moving back in the right direction, whereas when it turns off it rapidly.

01:27:17.110 --> 01:27:22.530
Ashton Kirol
Uh crashes down to low dissolved oxygen levels, so we're trying to do some analysis on.
01:27:23.330 --> 01:27:24.890
Ashton Kirol
Like the rates at which those occur.
01:27:26.570 --> 01:27:36.180
Ashton Kirol
We also see that once the phosphorus is released from the sediment mixing brings it up to the surface,
where it initiates or worsen Xeljanz. Hannah bacteria blooms and we see that earlier in the season.
01:27:37.340 --> 01:27:45.220
Ashton Kirol
And we see that the alternating periods of stratification and mixing has changed that. I mean, and the
concentration of internal phosphorus loading and the resulting blooms.
01:27:47.760 --> 01:27:56.710
Ashton Kirol
However, I'm going to be taking this next as kind of justice more detailed statistical analysis on the data
that we've been presenting kind of in the interim report and.
01:27:57.640 --> 01:28:06.220
Ashton Kirol
More analysis also of the actual sediment. We have that all collected and processed but we're sort of
analyzing that for concentrations, especially for the 2021 year.
01:28:07.960 --> 01:28:12.060
Ashton Kirol
I will be doing more detailed phytoplankton work, the audience, Hi Oh, Santa bacteria.
01:28:12.610 --> 01:28:20.680
Ashton Kirol
Ah that's being done by others at uvm that are working on this project and beyond just sort of seeing
those rough graphs of.
01:28:22.220 --> 01:28:29.920
Ashton Kirol
Uh concentration this will give us a better information about actual cell counts or species breakdown. So
we can see if there are changes in that.
01:28:32.290 --> 01:28:41.170
Ashton Kirol
We'll be doing a comparison of cyanobacteria. Bloom timing and severity and response to nutrient
availability, particularly looking at when blooms initiate throughout the year.
01:28:43.540 --> 01:28:54.350
Ashton Kirol

And just general over further analysis of the platform data and sort of the last pieces of all this for my
work is taking all of this high frequency data that we've been collecting along with some of the.
01:28:55.340 --> 01:29:06.950
Ashton Kirol
Did you see data from the past and working on a Lake model that can model kind of in Lake conditions
as well as the response to nutrients and algae 2 Aeration and trying to look at whether.
01:29:08.310 --> 01:29:14.250
Ashton Kirol
How these years would have compared to either doing nothing or having a fully functioning aeration
system throughout the year.
01:29:16.680 --> 01:29:20.030
Ashton Kirol
And I'll leave it, there and kind of move on for questions.
01:29:22.440 --> 01:29:50.780
Pierson, Oliver
Ashton thanks so it does great really appreciated like awesome to see what your graduate work and
work with Andrew and others says led to and this is a nice elaboration. On the 2020 interim report.
Yeah, I just made a couple of comments and open it up for questions. You know one. We you know, we
still haven't had that full season of sustained air aeration system operation yet, but we're really.
01:29:22.750 --> 01:29:26.130
Ashton Kirol
Ashton thanks upgrade really appreciated.
01:29:28.280 --> 01:29:31.410
Ashton Kirol
But you're working with Andrew and other.
01:29:33.010 --> 01:29:33.310
Ashton Kirol
And.
01:29:38.540 --> 01:29:40.430
Ashton Kirol
I don't know.
01:29:41.950 --> 01:29:44.190
Ashton Kirol
One bottle at that.
01:29:45.050 --> 01:29:45.630
Ashton Kirol
Using the

01:29:46.330 --> 01:29:46.790
Ashton Kirol
team.
01:29:47.560 --> 01:29:49.590
Ashton Kirol
Everything operation yet.
01:29:50.230 --> 01:29:50.580
Ashton Kirol
Apple.
01:29:50.860 --> 01:30:00.110
Pierson, Oliver
Hoping that that's the case in 2022 and as a result, a more intensive patient of that or something.
01:29:51.130 --> 01:29:54.300
Ashton Kirol
Hoping that that case like 22.
01:29:54.930 --> 01:29:55.510
Ashton Kirol
And.
01:29:56.100 --> 01:29:57.430
Ashton Kirol
As a result that.
01:29:57.390 --> 01:29:59.140
Rob Evans (Guest)
They all are still a big echo.
01:29:57.750 --> 01:29:58.080
Ashton Kirol
Yeah.
01:29:58.710 --> 01:30:01.420
Ashton Kirol
They connect that's something yeah.
01:30:00.740 --> 01:30:03.020
Pierson, Oliver
Yeah, I mean, I mean, you, you all.
01:30:05.100 --> 01:30:06.960
Pierson, Oliver
As a result, or anticipation of that.
01:30:07.010 --> 01:30:37.500
Pierson, Oliver

Uhm we've secured one more year of funding. It could have to beg borrow and steal but one more year
of funding to keep the platform and the JVM LED high frequency monitoring in place for 2022 and we
worked with every blue lakes. John Tucci to hopefully you know completely troubleshoot. The system so
that we hit that sweet spot in 2022, finally of a system that operates all summer long without
interruption and continued monitoring and so we can.
01:30:38.070 --> 01:31:08.080
Pierson, Oliver
Achieve what the JVM grant wasn't intended to achieve in 2020 and 2021, which is monitor at the
impacts of a full season of operation of the aeration system on water quality that leg because we know
when it starts and stops due to operational and technical challenges. We're getting some changes to the
lakes water chemistry that aren't really helpful in terms of suppressing internal loading and you know
could be argued are contributing to internal loading will see.
01:31:08.130 --> 01:31:14.760
Pierson, Oliver
So that's the one and 2. I think that's really good. The key lens to look at Ashton and Andrews data
through is.
01:31:15.350 --> 01:31:39.860
Pierson, Oliver
We're not seeing this data isn't representative of a full season of operate of operation of the original
system. This data is capturing 3 years 2019-2020 and 2021, where the system operated intermittently,
leading to some of the challenges that Ashton mentioned so you know with those 2 points. Open it up to
question Ryan Patch. You had your hand up first and then Rob Evans and we'll go from there.
01:31:42.820 --> 01:31:52.720
Patch, Ryan
Sure, thanks, UM had a question on a slide that looked at the pulse of phosphorus at the 8 meter level.
01:31:53.230 --> 01:31:54.300
Patch, Ryan
Uh and
01:31:55.930 --> 01:32:08.570
Patch, Ryan
the question I have that is the question. I have is that phosphorus coming from the sentiment on the
bottom of the Lake or what is this source of that pulse thanks?
01:32:14.310 --> 01:32:14.890
Patch, Ryan
Do we know?
01:32:16.360 --> 01:32:17.360
Rob Evans (Guest)
You're muted Ashwin.

01:32:17.190 --> 01:32:23.070
Ashton Kirol
Sorry I was muted stuff, so that that's our interpretation is that that indicates internal loading.
01:32:23.130 --> 01:32:33.030
Ashton Kirol
Uh is especially when you see sort of an increase in bottom phosphorus without a resulting in the large
increase throughout the rest of the water column that is likely coming from the sediment.
01:32:34.240 --> 01:32:43.670
Ashton Kirol
A part of our analysis will also be analyzing some of the sediment cores that we've been collecting
monthly and looking for changes over time and that's sort of what we saw in 2020.
01:32:45.150 --> 01:32:50.240
Ashton Kirol
Let's Scroll down I didn't present this just because I was talking more about 2021 but in.
01:32:51.450 --> 01:32:52.270
Ashton Kirol
2020.
01:32:52.970 --> 01:32:53.460
Ashton Kirol
Ah.
01:32:54.640 --> 01:32:58.740
Ashton Kirol
We did see sort of a drop in phosphorus concentrations at the surface.
01:33:00.130 --> 01:33:02.280
Ashton Kirol
During that time, where we saw the internal loading.
01:33:02.480 --> 01:33:15.270
Ashton Kirol
Uh by increased concentration in the bottom phosphorus and then later in the year. You sort of once
the Lake mixed use a build up of phosphorus back in the settlement as it was settling into the
settlement.
01:33:17.830 --> 01:33:19.050
Patch, Ryan
Thank you very much.
01:33:19.240 --> 01:33:19.590
Ashton Kirol
Sure.

01:33:20.960 --> 01:33:21.720
Pierson, Oliver
Rob.
01:33:23.040 --> 01:33:52.820
Rob Evans (Guest)
Yeah, Alright Thanks so much for getting the you know the additional funding for the Buoy in the in the
data analysis. I think it's critically important that you know if we can keep those systems running to see
what the you know what the results of that system running for an operational period would be for us.
I'm just wondering in the data that we do have the design specs that we had as far as where dissolved
oxygen needed to be at 8:00 meters? Are we meeting that that design expectation or.
01:33:53.010 --> 01:33:55.640
Rob Evans (Guest)
We can't tell because we've had such fluctuations.
01:33:58.190 --> 01:34:08.590
Pierson, Oliver
Others can come in here and I John 2, cheese on the common my take my simplistic tape on that take on
that. Rob is we do have data to show that when the system is operating.
01:34:09.300 --> 01:34:39.930
Pierson, Oliver
Uh as design and as intended. We can get the dough down 8 meters, up to 2.5 milligrams per liter or
higher. And when the system is not operating we often fall below that and as Ashton, said that can be
exacerbated their compounded by hot you know calm wind free days and it was fascinating to watch
last summer. The combination or just how win and the aeration system was operating, and window
then.
01:34:40.000 --> 01:34:42.330
Pierson, Oliver
In their system wasn't operating interplayed.
01:34:42.760 --> 01:35:12.890
Pierson, Oliver
Uh so you know, we have the 2 compressors going. We have you know I think over 80 diffusers and I've
talked to John said. Hey the permit allows us to put in more diffusers should we consider that and John
made the good point whether compressors are operating at 100%, probably sometimes 105% and so it's
not really the number of the you know, we don't have the space to add a 3rd compressor. So absent
that adding more diffusers. They're just going to take the same amount of oxygen and spread it out
more.
01:35:12.990 --> 01:35:39.480
Pierson, Oliver
It's not going to deliver more oxygen because it's compressors are maxed out so I think the interesting
question that we can look at is do we alter the place that we consider altering the placement of the
diffusers should they be. You know right? Now they're scattered in a certain array certain layout should

make some changes to that the focus diffusion and oxygenation aeration in certain parts of the Lake and
then something that John is looking at, I don't know others can come in here as well.
01:35:44.370 --> 01:35:45.900
Pierson, Oliver
After do you want to add anything to that?
01:35:45.110 --> 01:35:53.830
Ashton Kirol
Like I guess I would just add in the one thing that we've seen that is hard to show on all these plots. I've
just been doing the surface and bottom is that you have a much.
01:35:54.170 --> 01:36:00.470
Ashton Kirol
Uh shallower like depth of that low dissolved oxygen at the bottom so in 20.
01:36:01.310 --> 01:36:03.960
Ashton Kirol
18 where it's like flatlining at the bottom.
01:36:04.670 --> 01:36:05.990
Ashton Kirol
Like if you took a reading at.
01:36:06.630 --> 01:36:13.060
Ashton Kirol
Uh like A and a half or 8 meters, maybe even 7 and a half meters. It's going to be pretty low as well. So
it's sort of this thick.
01:36:13.690 --> 01:36:20.820
Ashton Kirol
Blanket of low dissolved oxygen to the bottom and what we've seen in doing the aeration system is
working in 2020 and this season.
01:36:21.510 --> 01:36:25.140
Ashton Kirol
As they even when the bottom sensor reaches these low levels.
01:36:25.810 --> 01:36:35.330
Ashton Kirol
Typically, a half meter above it is above that target uh it. It's a much shallower level of low dissolved
oxygen and I think that's part of what we've seen in the?
01:36:29.460 --> 01:36:29.820
Pierson, Oliver
Yep.

01:36:36.340 --> 01:36:37.850
Ashton Kirol
Phosphorus as well as you get this.
01:36:38.440 --> 01:36:43.720
Ashton Kirol
Like kind of a less buildup of phosphorus even if you see these high concentrations as it's at this very
low.
01:36:44.750 --> 01:36:45.220
Ashton Kirol
Ah.
01:36:45.840 --> 01:36:52.910
Ashton Kirol
Like thickness at the bottom so it's kind of less volume of build up so overall you'll probably have less
phosphorus mass buildup.
01:36:45.870 --> 01:36:46.310
Pierson, Oliver
Duration.
01:36:53.950 --> 01:36:54.880
Ashton Kirol
Compared to
01:36:55.690 --> 01:37:00.590
Ashton Kirol
where you'd see him if you had like the full low dissolved oxygen in 2018.
01:37:02.670 --> 01:37:03.560
Pierson, Oliver
Thanks, Ashton.
01:37:05.480 --> 01:37:09.750
Pierson, Oliver
I will move on to Eric 's question and I go ahead Eric.
01:37:12.940 --> 01:37:42.670
Eric Roy
Yeah, hey, everyone again. Hey Ashton, nice work. I was just wondering about the organic content of
these sediments. So you've been talking about you know when you aerate the bottom how much does
that impact in the water column. I'm wondering when you aerate the bottom waters? How much does
that impact the settlement. You know how deep might that oxygen penetration go into the sediment so
if they're more organic and there's more sediment oxygen demand. You may only be influencing like the
top.

01:37:15.280 --> 01:37:16.240
Ashton Kirol
Eric thank you.
01:37:26.310 --> 01:37:26.630
Ashton Kirol
Sure.
01:37:43.370 --> 01:37:50.250
Eric Roy
Teeny you know centimeter or less of sediment and I'm wondering if you have any clue about that, yet
from your soils work.
01:37:51.630 --> 01:37:58.120
Ashton Kirol
So I think that's that is the case. Uh what we've seen in Karma is with the Aeration and maybe partly due
to.
01:37:59.120 --> 01:38:02.140
Ashton Kirol
Just the natural soils, but it's very loose sediment so.
01:38:03.310 --> 01:38:03.740
Ashton Kirol
Ah.
01:38:05.110 --> 01:38:09.610
Ashton Kirol
That's sort of an interesting thing that I've seen in comparison to my work with other lakes is that.
01:38:10.440 --> 01:38:14.210
Ashton Kirol
The like actual density of the sediment as much less so I think we're getting some penetration but.
01:38:15.210 --> 01:38:18.810
Ashton Kirol
What we what we see in a lot of studies is that like?
01:38:19.830 --> 01:38:26.350
Ashton Kirol
Kind of that gradient of oxygen changes very quickly so if we're seeing low dissolved oxygen.
01:38:27.750 --> 01:38:31.870
Ashton Kirol
Near this item, it's going to very quickly drop off and not be penetrating down into the settlement.
01:38:33.210 --> 01:38:33.650
Eric Roy
Look up.

01:38:34.170 --> 01:38:49.200
Pierson, Oliver
Yeah, just yeah, thanks I just want to ask John Tucci, who I think is on the call. If he has any comments.
He wants to make or any responses intend to Ashton 's conversation of this discussion.
01:38:34.450 --> 01:38:34.890
Eric Roy
Thank you.
01:38:35.270 --> 01:38:35.570
Ashton Kirol
Yeah.
01:38:50.460 --> 01:38:51.320
Pierson, Oliver
John are you with us.
01:38:52.470 --> 01:38:52.850
John Tucci
Yep.
01:38:53.890 --> 01:38:55.800
John Tucci
Uh my Medical Sciences.
01:38:56.420 --> 01:39:01.160
John Tucci
Very good and important and it yeah, I mean, it's hard to.
01:39:02.690 --> 01:39:14.470
John Tucci
Uh I we have to have it. We have to have 100% year that's the bottom line before we really can draw
and really you need more than 100% year but you know, I'll take one at this point.
01:39:16.640 --> 01:39:18.590
John Tucci
Yeah, it's been a
01:39:20.220 --> 01:39:30.650
John Tucci
yeah, it's been a technical challenge. Yeah, in the meantime, I've researched a lot of alternative ways to
oxygenate narrate a Lake and as.
01:39:31.670 --> 01:39:38.180
John Tucci
You know poor if you will as I you know, we're not proud of the fact that we have been able to run for a
season, but

01:39:38.840 --> 01:39:41.130
John Tucci
I still stand behind the fact that.
01:39:41.800 --> 01:39:44.600
John Tucci
This technology has the best chance.
01:39:45.250 --> 01:40:01.520
John Tucci
Of succeeding on a scale like Karma. I compared to hypo emetic aeration or nanobubble or some of
these other technologies that are out there, so you know, we're prepared to press on.
01:40:02.480 --> 01:40:09.830
John Tucci
We've made a lot of changes and improvements technically to the system. I wish I could give you 100%
guarantee that.
01:40:10.700 --> 01:40:20.970
John Tucci
All of our efforts will result in 100% year but yeah, I've been fooled 3 times. So far, so we're just going to
do the best we can to.
01:40:21.990 --> 01:40:26.170
John Tucci
Be ready early get it on early be smarter about.
01:40:26.850 --> 01:40:33.940
John Tucci
Uh I think early this season when we saw some problems in the data or problems with the system we
were.
01:40:34.830 --> 01:40:50.770
John Tucci
We were fooled by what the actual root cause of the problem is so I think we're smarter about how to
deal with any problems that come up and we're going to be as ready as we can be for any kind of an
issue with the drive the compressor the piping anything.
01:40:51.850 --> 01:40:54.970
Pierson, Oliver
Yeah, yeah, thanks John we appreciate that and we have.
01:40:55.660 --> 01:41:25.690
Pierson, Oliver
I believe one final season 2022 of everybody lakes under contract to provide some level of operation
and maintenance support to the system will look at extending that after 2022 with lakes in crisis or
other funding and you know, John was very responsive last summer and before that, as well to dealing

with the issues that came up so as always. Thanks for that John and fingers crossed that will get the
2022 will be the year where we, we get that continued operation throughout the season and.
01:41:25.920 --> 01:41:33.150
Pierson, Oliver
Turning it on in the spring is always a bit of a dance with Fish and Wildlife who have very legitimate
concerns about the Walleye Fry.
01:41:33.500 --> 01:41:55.540
Pierson, Oliver
Uh and we look at dissolved oxygen temperature. You know starting soon as soon after ice out and you
know push as hard as we can to get the system going when the data suggested and what work very
closely with Department of Fish and Wildlife to make sure we're not overly negatively impacting the
fishery, but trying to trying to find that balance between those competing priorities in the Lake.
01:41:56.650 --> 01:42:14.180
Pierson, Oliver
Ashton thanks again, I think we'll move on. It's about 645. We may not get to everything on the agenda,
but will keep pushing forward and at the 2020 interim report that uvm did is up on the car. My web
page and as more deliverables from that, Grant agreement come into place.
01:42:14.230 --> 01:42:26.540
Pierson, Oliver
Uh we get those out Ashton do you I don't know where you are in your graduate work in terms of thesis
defenses and all that, but do keep us posted as anything in the horizon in 2022 or it, it still farther off
from that.
01:42:28.380 --> 01:42:33.770
Ashton Kirol
So I'm going to be wrapping up a lot of my thesis work. Uh kind of in the spring early summer.
01:42:34.390 --> 01:42:34.830
Pierson, Oliver
OK.
01:42:35.020 --> 01:42:38.540
Ashton Kirol
But I could there's still potential for being involved a little bit in the project.
01:42:39.370 --> 01:42:46.080
Ashton Kirol
As it moves into another year, which I mean, I'm kind of hooked on this project now and want to see it
go through and work for a season.
01:42:39.570 --> 01:42:40.080
Pierson, Oliver
You could have.

01:42:46.920 --> 01:42:52.860
Pierson, Oliver
Best of Luck getting stuff wrapped up you could have a very large crew from Franklin County at your
thesis defense.
01:42:52.340 --> 01:42:56.330
Ashton Kirol
OK, so yeah, I'll send out information when I get closer.
01:42:56.900 --> 01:43:21.870
Pierson, Oliver
Awesome OK, I'm just moving on, I asked Ryan Patch from the agency of AG to just provide the group
with an update on the agency of AG study on stream gauging in in car. My water ship. This is a an
important study that agency of AG funded and implemented to look at how flow monitoring could
possibly dump be done in Karma watershed through gauging so Ryan over to you.
01:43:24.450 --> 01:43:35.990
Patch, Ryan
Sure, thanks I don't need a whole bunch of time, but I will do my best to summarize folks what has
happened since the last time we met on this topic.
01:43:37.360 --> 01:43:37.720
Patch, Ryan
Good evening.
01:43:38.900 --> 01:43:52.770
Patch, Ryan
Sorry good evening. Everyone Ryan past with their money just hit our culture of food in markets. Its own
environmental was a contractor who was selected and put together a report titled the late car my
tributary flow monitoring feasibility assessment.
01:43:53.550 --> 01:44:17.340
Patch, Ryan
Uh on October 25th of this year, we met with an advisory team that included a bunch of folks on this call
that we hear from regularly as well as others at University of Vermont and other local watershed experts
and samplers that have been involved in the watershed for a very long time.
01:44:18.330 --> 01:44:47.020
Patch, Ryan
The findings from the report in the group are that flow monitoring is feasible. And while current
research timing may not align perfectly. Uvm 's work that we just saw likely will be completed before
any of this flow monitoring work is implemented. It was greed. Within the group that additional
monitoring would be beneficial data for future research projects and Azalea Aerator continues
operation.
01:44:47.540 --> 01:44:54.650
Patch, Ryan

And as more research is done in 2, internal loading understanding in my view on the last pieces of the
puzzle is understanding.
01:44:56.240 --> 01:45:22.470
Patch, Ryan
So tributary loading into the watershed itself, So what this group did is we reviewed all the proposed
tributaries and identified the most important to monitor if costs became a concern over the lifespan of
the project and we put together a list of sites to monitor and those to drop if funding is not possible to
be secured fully for this project.
01:45:23.230 --> 01:45:39.720
Patch, Ryan
Uhm DC during that meeting suggested coupling nutrients sampling improve load calculation potential.
We definitely think that's a great idea. We then also received a letter from DC later in the year. I was
dating some concerns with the monitoring overall.
01:45:40.350 --> 01:46:09.980
Patch, Ryan
Uh and we'll work with them to address some of their concerns. But from our perspective at the agency
of AG understanding watershed loading is something that hasn't really been fully understood either in
development, the TMDL and would definitely help support some of the ongoing researchers really
running into some novel information that can be shared with those interested in the health of the late
Prime I.
01:46:11.240 --> 01:46:33.310
Patch, Ryan
So that's an update we will be going through the legislative session. Of course, budgets are always a big
topic of discussion between agencies and this is the scope of work that the agency of AG would like to
fund over the coming years. For a period of time to get a sense of what is some of the potential?
01:46:33.770 --> 01:46:44.630
Patch, Ryan
Uh loading or at least the flow of some of the tributaries and Karma watershed, so that's my update
happy to answer any questions thanks.
01:46:46.620 --> 01:46:49.260
Pierson, Oliver
Great, thanks, Ryan thanks for hanging with us late in the evening.
01:46:49.500 --> 01:46:54.860
Pierson, Oliver
Uhm anybody have any questions about this study for Ryan.
01:46:58.600 --> 01:47:00.650
Pierson, Oliver
Cool look at the chat, UM.

01:47:01.290 --> 01:47:18.680
Pierson, Oliver
As well and Alex quiet, yeah, we look forward to discussing are some of the concerns that the DC had
just with technical challenges associated with the water quality side of not necessary flow monitoring,
but of load calculations. And we'll see where we end up on that with agency of AG.
01:47:18.730 --> 01:47:20.880
Pierson, Oliver
Yeah, great, thanks again. Ryan.
01:47:21.060 --> 01:47:22.500
Pierson, Oliver
Uh so.
01:47:21.530 --> 01:47:48.860
Patch, Ryan
Sure, just one other thing to throw out there unrelated to the monitoring study. I'm I think we, we saw a
pretty comprehensive snapshot from Umm once they thanks for all the work. They did on that. I'm
putting together the information. All the farmers who are participating at 1:00 of our next meetings.
After the clean water investment report is released by the agency administration and we could take a
look at some of the implementation that that happened and was funded from the agency of AG we can
share that information in a written update.
01:47:23.150 --> 01:47:23.450
Pierson, Oliver
Please.
01:47:49.150 --> 01:47:55.100
Patch, Ryan
Inter meeting so that'll be forthcoming in calendar year 2022 thanks.
01:47:55.630 --> 01:48:03.710
Pierson, Oliver
Great well, we're going to be scheduling. We'll talk about scheduling for 2020 meetings at the end and
we'll try to hold you to that Ryan would look forward to that in advance.
01:48:04.360 --> 01:48:05.860
Pierson, Oliver
Cool and moving on.
People have probably heard a lot about the American Rescue Plan Act and then more recently, the
infrastructure build both that Congress passed and Karen Bates, DEC watershed planner has her finger
on the pulse of what's going on with the state’s ARPA funds and any potential opportunities to spend
those funds for projects related to the goals of the Lake Carmi crisis response plan in the comment
watershed so Karen Overview.
01:48:33.150 --> 01:48:52.270
Bates, Karen

the State ARPA funding could benefit Franklin by supporting a community waste water system, if the
town were interested. In addition, towns also have their allotment that they can spend in other ways to
address surface water protection. For more information, the town can speak to the Vermont Leagues of
Cities and Towns.
Regarding a community wastewater system, Franklin already has an initial design that was done by
Stone Environmental. ARPA funding can provide for design as well as implementation.
Currently, the state is taking names of interested communities and they'll be then working with them to
figure out how to divvy up the funds. I will also contribute names of communities that may be interested
to agency staff who are in charge of creating the list, including Franklin,
I know that Pete Benevento went to the Planning Commission and or the select board and talked a little
bit about it. He was focused on managing the camps wastewater. It may be that an application to
address village wastewater would be stronger than one to address wastewater around seasonal camps.
This money has to be spent by 2024.
I think that's about it. There's a link to the state webinars about use of ARPA funds that I will put in the
chat.
01:51:00.350 --> 01:51:02.800
Pierson, Oliver
Sweet OK, thanks Karen. Anyone have any questions or comments on that.
01:51:09.200 --> 01:51:11.570
Bates, Karen
And be happy I'm happy to talk with anybody about the funding and who to contact.
01:51:18.320 --> 01:51:26.140
Pierson, Oliver
Good yeah, I think the Town of Franklin wastewater project. You mentioned is it is exciting and I'd love
to see the previous work.
01:51:26.820 --> 01:51:45.930
Pierson, Oliver
We can strategize about how to become competitive as we can for that and Karen, I'm sure you know
that Dave from the town select board here. You have or will keep them in the loop as that possibility
moves forward.
01:51:47.670 --> 01:52:17.990
Pierson, Oliver
Tucker Weiner from the Franklin watershed community has been the lead on tributary monitoring in like
CarMax watershed and we asked him to give an update on what we learn from that monitoring in 2020.
01:52:18.030 --> 01:52:48.130
Pierson, Oliver
One I think it's This is preliminary in the sense that some of the data that the lab provided is has only
been recently available and tuckers probably knowing him, still trying to squeeze in some more sampling
events before the end of the calendar year if we get the precipitation, which would 56 degrees and rain

is forecast is is a possibility, but he's done a great job and spent a lot of hours traipsing around the
watershed trying to find flowing streams slim trips to the sample doing.
01:52:48.200 --> 01:52:59.390
Pierson, Oliver
Very meticulous job with collecting samples and getting them to the lab and I haven't seen these results.
Yet for 2021. So I'm really looking forward to seeing what? What we've learned so Tucker over to you.
01:53:01.290 --> 01:53:11.010
Tucker Wehner
Thank you over and over, said my name is Tucker or for the Franklin Watershed Committee and was
doing the tributary sampling this year. Just want to try to show my screen. I have some of.
01:53:30.630 --> 01:53:43.340
Tucker Wehner
So here's a sample map or site map of where we sample. This is from 2017. So we don't do all these sites
anymore. But this is just to give you a general idea of most of the sample sites that we do sample at
now.
01:53:44.890 --> 01:53:50.760
Tucker Wehner
So this graph is a average total phosphorus and dissolved phosphorus per sample event.
Total 5 years isn't blue dissolved phosphorus is an orange.
01:53:57.450 --> 01:54:16.550
Tucker Wehner
I would just say take a note of the dates at the bottom and we got full sets of samples all the way up
until June and then it got really dry and we didn't get another full set of samples until November. And
we have not gotten that data back yet so waiting on that. But in general, you'll see a lot of the of the.
01:54:17.890 --> 01:54:28.460
Tucker Wehner
The sites file this trend of when the early season sampling there were 2 spikes one in early mid March
and other towards the end of March and then it kind of leveled out throughout the rest of the year.
This is a graph from 2020 again with the dates the data didn't really overlap because of how dry it was
this summer. But this graph kind of starts where the last one ended and it was right around the same
level of total and dissolved phosphorus.
01:54:47.770 --> 01:54:55.020
Tucker Wehner
A little bit higher in total, phosphorus for 2021 at this time, but I just wanted to give you a little
comparison of of last year.
01:54:56.080 --> 01:54:59.990
Pierson, Oliver
But this is this average incomes that average across all the sampling sites.

01:55:00.320 --> 01:55:06.180
Tucker Wehner
Yeah, so I took the average of all of the sites for those graphs and then each of these is the individual
sites.
01:55:07.220 --> 01:55:12.840
Tucker Wehner
Uh so these 44 graphs are the Marsh Brook, sampling sites, the first one, is at the State Park.
01:55:13.080 --> 01:55:26.140
Tucker Wehner
Uhm this one was part of the early season sampling and as you can see, there was the early release bug.
It was total phosphorus at 1:40 dissolve phosphorus around 70 and then it kind of leveled out and then.
01:55:26.890 --> 01:55:31.720
Tucker Wehner
Uh until October and it was pretty low at that point, too. But in the middle. There weren't where the
straight line is.
There were it was dry so I didn't get samples, then LC 9. Marsh Brook at State Park Road. This was not
part of early season sampling but it was flowing more than some of the other tributaries throughout the
year. There was a spike around Mid May.
01:55:48.150 --> 01:55:53.900
Tucker Wehner
They come in another spike towards September and then it dropped off into October.
01:55:54.970 --> 01:56:10.780
Tucker Wehner
LCH Marsh Brook at toll neighborhood road this one whoops. Sorry this one had flow for the majority of
the summer. At least a little bit. This was also the site with the highest levels of phosphorus spiking it
over 200 micrograms per liter in July. Yeah, there were a generally 2 spikes over the course of the year
there.
01:56:18.080 --> 01:56:23.380
Tucker Wehner
Then the last one on here is Marsh Brook at the tile drain where it comes out of the tile drain.
01:56:24.480 --> 01:56:27.260
Tucker Wehner
This one was slightly lower than the one that told neighborhood road.
01:56:27.950 --> 01:56:36.730
Tucker Wehner
A man with a couple of spikes over the course of the year, one in April. Another one mid June and then
the last in September or late August.

01:56:39.120 --> 01:56:44.470
Pierson, Oliver
So you're seeing dissolved phosphorus values that range between you know.
01:56:45.600 --> 01:56:58.610
Pierson, Oliver
50 to 60% and maybe 80 to 90% of the total phosphorus values, which is is always very interesting to see
in some of these situations, the very high DP to TP percentage.
01:57:02.960 --> 01:57:09.230
Tucker Wehner
Then these 4 sites were all part of the early season sampling and as you can see. They all kind of
followed the trend of the early season spike.
01:57:09.860 --> 01:57:15.070
Tucker Wehner
I'm happening twice one at the first sample event in the second in late March early April.
01:57:15.760 --> 01:57:21.040
Tucker Wehner
Uh Macanese Brooke had another one of the highest levels of both or will total phosphorus.
Out of all the tributaries, so that'll be one to look at and then next year.
01:57:28.680 --> 01:57:32.640
Tucker Wehner
Doing broke Carla similar trend with slightly lower levels over the course of the year.
01:57:34.060 --> 01:57:42.480
Tucker Wehner
Tickets broke had a uh a lower spike in the beginning and then kind of leveled out with a slight increase
towards the end of the year or towards May.
01:57:43.430 --> 01:57:52.070
Tucker Wehner
In all 4 of these sites were dry for the majority of the summer and I just got samples of them the week
before Thanksgiving, so looking forward to seeing where they are at now.
01:57:52.950 --> 01:57:55.880
Tucker Wehner
But in general, they had early season spikes and then kind of leveled out. Until they dried up.
01:58:00.680 --> 01:58:06.350
Tucker Wehner
In the last 2 graphs. I have are older run this one was one of the lowest at the beginning.
01:58:06.880 --> 01:58:13.850
Tucker Wehner
And then had a huge spike in total, phosphorus almost 2180 micrograms per liter in mid June.

01:58:14.510 --> 01:58:18.330
Tucker Wehner
Uh and then drop back down to being one of the lowest.
01:58:18.980 --> 01:58:21.040
Tucker Wehner
Uh tributary phosphorus levels.
01:58:22.010 --> 01:58:26.390
Tucker Wehner
And then Prouty Brooke was interesting because it's the first year we've taken samples there.
01:58:26.640 --> 01:58:32.470
Tucker Wehner
And it dried up fairly quickly and was not part of early season sampling so there's minimal data on it.
01:58:32.660 --> 01:58:42.480
Tucker Wehner
Come again, I'm looking forward to seeing the data from the most recent sampling then I did, but it had
relatively high levels of total phosphorus.
01:58:43.540 --> 01:58:50.540
Tucker Wehner
Starting at around 60 in April getting up to 100 and around 120 micrograms per liter in June.
01:58:51.700 --> 01:59:03.950
Tucker Wehner
So that's where we're at now. I'm looking forward to seeing the data from the most recent full set of
samples and once they get that. I'm going to update these graphs and then post them all to the Franklin
Watershed Committee website.
01:59:04.490 --> 01:59:11.210
Tucker Wehner
Uhm so you can check those out there to see the complete set of data for the year when we get that
back.
01:59:11.850 --> 01:59:17.870
Tucker Wehner
Uhm I also post data from 2020, so you can get a little bit of a comparison if possible.
01:59:19.000 --> 01:59:28.300
Tucker Wehner
I just wanted to thank also think Oliver and Pete Stengel for all your help getting samples this summer or
this year really. Appreciate it and also everyone else who helped along the way.
01:59:29.590 --> 01:59:30.820
Tucker Wehner
So thank you.

01:59:31.200 --> 02:00:01.460
Pierson, Oliver
Yeah, I know thanks Tucker great work you know the the car my tributary sampling is not part of the
LaRosa Partnership program because it's a It's a longer season and we also want to look at dissolve
phosphorus so we kind of had to rely on Franklin Watership Committee and Tucker to get it done, which
they did so much appreciation there yet. You know, I think it's interesting to see the impact of the
drought. You know flow from any of that ribs for from really early June through to November.
02:00:01.560 --> 02:00:31.880
Pierson, Oliver
There's Tucker said it would it would maybe 3 or 4 exceptions that kept flowing in the in the heat of the
summer and then you know, some values ranging from you know 20 and the low end up to above in a
few cases up close at 2:00, 100 and lot. A lot in the middle. So we're still seeing the occasional spike of
high tributary loading and that it really liked that the dissolved phosphorus is, is I guess why I guess the
way to look at that is the high DP. DT P ratio suggests to me that the BMP 's.
02:00:31.930 --> 02:01:01.800
Pierson, Oliver
The AG BMP 's aimed at reducing particulate phosphorus seem to be probably working 'cause. We
previous DP to TP and how season they come and Wash. It didn't show such high is to Heidi PTP ratio. So
it's possible that we've succeeded in in reducing particulate phosphorus loading into the watershed,
which is great and we might need to now think about what? How do we target specifically dissolved
phosphorus loading coming up with different sources in the watershed anyone so I'll stop there.
02:01:02.220 --> 02:01:05.960
Pierson, Oliver
And thanks again talk with anyone else have any questions or comments for Tucker.
02:01:14.390 --> 02:01:16.110
Pierson, Oliver
Great so that data will be available.
02:01:16.640 --> 02:01:26.380
Pierson, Oliver
Uhm soon look forward to that and we will try to link up on the car my page. One step on the Franklin
watershed committee page as well so 704.
02:01:26.880 --> 02:01:41.960
Bruce McGurk (Guest)
Bruce McGurk for just a moment, Tucker if you could try to do a dashed line or something for the
sections of the time. The Creek were drive that would help your viewers better interpret.
02:01:42.810 --> 02:01:49.890
Tucker Wehner
Yeah, sorry about that it couldn't figure out to get it on Excel to have a break in the graph. But I'll try to
get that done before I put it up onto the website.

02:01:50.770 --> 02:01:53.990
Tucker Wehner
Or just make a PDF and just cross it out or something.
02:01:56.840 --> 02:02:18.630
Pierson, Oliver
So uh 705, we get a few agenda items left that kind of stacked few things at the end, that that I'm
involved in the I think I'll just show a couple a couple of pieces of data from the 2021 Lake monitoring
results and then get into some of these other business things quickly and will try to wrap up by 730 is
that sound OK to folks.
02:02:25.440 --> 02:02:35.800
Pierson, Oliver
So what I wanted to talk about with some of the results of the in Lake monitoring that DC as well as Pete
Benevento did as the delay monitor for Lake Carmi
So just quickly Lake carmi summer 2021, Lake monitoring data.
This is the Pike River gauge at near East Franklin. This is the closest gauge. We have to lick current map.
But just to kind of reiterate what we've seen from others that 2020 data is up here on the left that little
orange. Triangles are averaged discharge and so we saw for 2020 was mostly below average discharge in
the in the Pike River. So you can assume that the mostly below average flow in our car my tributaries.
02:03:42.820 --> 02:04:12.710
Pierson, Oliver
In the Lake therefore had left below average water coming into it with the occasional spike of discharge
above average. In 2020 at storm events and that was even more pronounced. In 2021, down here in the
lower right where you're really from May. Almost continually to end of October. We had below average
discharge in the Pike River and East Franklin and therefore below average flow into car my so I think
that's just the lens. We have to look at all the data through in in someone already showed these.
02:04:13.010 --> 02:04:42.580
Pierson, Oliver
Temperature graphs, but just wanted to point out as well that what you can temperature increased
subgraphs. But Burlington, which was the nearest temperature to station with continuous work that I
could find me. The Green Band. Here is average temperature so it says air temperature and what would
the blue is the actual data so really we're seeing both in 2020 and 2021 more temperatures in the
average to above average range and very few temperatures in the blue ish purple below average range
so we had, we had you know hot periods.
02:04:43.020 --> 02:05:03.330
Pierson, Oliver
And then below average precipitation as well. You know the Green is what we got in the top of this.
Brown curve is the average and so that that Brown area shows how far below average. We were so just
another way to look at our hot, dry summer below average participation in flow and above average
temperature.

02:05:04.930 --> 02:05:25.970
Pierson, Oliver
What we show here is some data that the DC took in our weekly biweekly TMDL monitoring visits so this
is temperature at you know 139 meters and you know temperature. You know with some despite the
challenges of the aeration system. Our temperature data shows you know temperature staying pretty
well mixed throughout.
02:05:26.300 --> 02:05:56.130
Pierson, Oliver
Uh from the uh the Lake at different depths. You know with the exception of here in the middle of the
summer. You can see some temperature stratification. It doesn't look like much, but no difference of 2
to 3 degrees between the surface and the bottom of the Lake, which occurred when the original system
wasn't with down in sort of the result and as we saw in the earlier data from Ashton. You can see our
dissolved oxygen data here excuse me. The lower half of the graph shows how we did see that
stratification.
02:05:56.280 --> 02:06:02.860
Pierson, Oliver
Uh I just put that up here with much lower dissolved oxygen at that depth you know, some of these.
02:06:04.160 --> 02:06:22.160
Pierson, Oliver
Uh values down here at periods when the original system wasn't working, or was recovering in just
because that's it's this low dissolved oxygen so it corroborates would Ashton found that can creates a
situation where internal loading takes place this is kind of the key slot. I want to leave folks with from
my presentation.
02:06:22.650 --> 02:06:52.560
Pierson, Oliver
Uh you know our TMDL target for in Lake total phosphorus concentration and like Karma is 22
micrograms per liter, which is this red line going across the bottom and the yellow is our total
phosphorus concentration that Pete Benevento took as the Lay Monitor. Those are all different sampling
dates from 2020 on the left side of the graph and 2021 on the right side of the graph so you can see you
in 2020 by mid June. We were above the TMDL target and you know spent most of the summer in the
30 to 50.
02:06:52.610 --> 02:07:15.120
Pierson, Oliver
Range 30 to 45 rain really with a spike of 162020, so well above the inlet concentration. In 2020 was well
above the TMDL target and you know it got worse in. In 2021, where they again. You can see the yellow
is starts out. You know in in in the high 30s. You're in May and then jumps up all the way up to 80.
02:07:15.450 --> 02:07:27.690
Pierson, Oliver
Uh Yeah, at a sort of probably a event, where there was internal loading and maybe some precipitation.
Some external loading as well. I'm not sure. But we got it very high value of 80 and some you know 60s
and 70s around it.

But what you can see here is we're not sort of getting closer to our target team. DL, 2022, based on our
data from 2020 and 21 and you see some high chlorophyll a data. It's a sort of a proxy for Algiers. Ashton
said as well. Also put that into context, so this. This is just the last 5 years of data for car my from our lab
monitoring program for total phosphorus in this column chlorophyll. A and this column. Inseki, which is
the measure of clarity in in meters.
02:08:01.900 --> 02:08:11.580
Pierson, Oliver
Uh and so again are in Lake Total Phosphorus. Target is 22. You could see in 2017201819. We're kind of
stable in the high 20s, low 30s.
02:08:12.010 --> 02:08:24.730
Pierson, Oliver
Uh I mean, it's been creeping up since then, sorry with you know 35.1 summer mean in 2020 and a
summer mean of 46 based on our pizza 10 or so samples.
02:08:26.470 --> 02:08:30.990
Pierson, Oliver
You know, and the way that Pete collects data, it's an integrated sample of surface water.
02:08:32.420 --> 02:09:01.590
Pierson, Oliver
You know from the surface of the Lake down to twice the Secchi Depth, which gets into the lower Lake
depths where there's more of the internal loading so you know if we were just taking water samples at
the surface. This value would be lower. But this is the methodology. We're using and so we're getting
you know a pretty high value. I looked back through 25 years of data to see if this was the record and it's
not you know 2006. We had a summer where the summer mean was 47.1. So what we got this summer
was pretty darn close.
02:09:01.940 --> 02:09:18.500
Pierson, Oliver
So that record, but not quite there, we did. We didn't set the record for chlorophyll a list. That's been
recorded. In 2020 and tide. The record for low Secchi and in in. In 2020 as well So what? What this
shows us is as a result of different sources of phosphorus.
Either internal and or external loading we're still we're getting high total phosphorus concentrations in
the Lake and are nutrient response conditions are also not where we want them to be.
02:09:30.640 --> 02:09:38.560
Pierson, Oliver
Be a man and you know, we, we can ship tease out why this is happening. But this is what the data
shows us for the last 5 years.
02:09:39.750 --> 02:10:08.820
Pierson, Oliver
I think I'll leave it at that and you know, I would just show. These 2 graphs that the key point here is this
blue line? Is phosphorus at 8:00 meters and so this is some sort of real evidence of internal loading in
my opinion, where you have these higher phosphorus values up to 80 for total phosphorus and 35 for

dissolved phosphorus you in in the late August period when we when the Lake was probably more
stratified. We have that internal loading that that Ashton mentioned.
02:10:09.110 --> 02:10:39.240
Pierson, Oliver
So this is sort of corroborates his data and we see pretty clear evidence of high phosphorus values down
at 8:00 meters, which is pretty close to the bottom and evidence of internal loading up. I don't think
there's a whole lot to the one point I wanted to make on this chlorophyll a slide is C 3 is our
northernmost site. And so I just I'm showing this clerk relate data with C one being the middle of the
Lake. C 2 being the southern end and see 3 being the northern end and then you know chlorophyll. A.
02:10:39.390 --> 02:11:09.840
Pierson, Oliver
Sarabjeet proxy for allergy. I think what we're seeing here is the prevailing wind blowing that allergy up
into the northern part of the Lake where it collects that can't go much further from there and they're
getting out to the outlet is a slow process so that's why people in the northern end of the Lake with the
prevailing winds have those sort of prolonged blooms as we are our data. You know sort of backs that
up with these high chlorophyll. A concentrations from our northern sampling location, higher than our
central in our southern sampling location, so that's the key point there.
02:11:10.300 --> 02:11:40.230
Pierson, Oliver
Uhm I think yeah, the this bottom graph shows pH you know, and when you do have harmful algal
blooms. They can have a pH that's alkaline or basic as from as high as 9.2. Up to 11 and we're seeing
that. Here you know with these high pH values that just sort of a symptom of the algal bloom. It's not
great for some of our aquatic biota and then the phycocyanin that period. That's the pigment in
cyanobacteria, so again really corroborating out what you are living in the Lake saw and felt in.
02:11:40.310 --> 02:12:10.620
Pierson, Oliver
You know, I guess so you know at the point at this data, and it stopped showing my screen. Really, the
point. It is, is to illustrate that as we move towards achieving our TMDL goals. You could argue at least in
2020-2021 are in Lake concentration increased our total chlorophyll values increase in our second
decrease so the last 2 years of data are heading in the wrong direction. That's it's as simple as that it's
not what we want that's what our data is.
02:12:10.920 --> 02:12:26.880
Pierson, Oliver
Yes, and that means we need to think about both the internal loading the aeration system and external
loading and kind of keep at it and try to turn that trend around so in the interest of time. I'm going to
stop there. I'm happy to take any questions or comments. I'm like just present it.
02:12:34.860 --> 02:12:38.610
Pierson, Oliver
Now it's getting late and people are getting tired so we'll wrap it up soon.

02:12:40.170 --> 02:13:09.860
Pierson, Oliver
Moving it to other business. I was going to talk briefly about the last clean water. Board hearing from
about a month or month and a half ago but I think that's overtaken by events. Now, with today's clean
water. Board hearing right before this meeting, but it sounds like there was a good contingent of car. My
folks speaking at so I don't know if Pete or anything else that was there wants to talk about how that
went you know, I wanted to give some some thoughts on how we can strategize and then next clean
water budget to increase the.
02:13:10.200 --> 02:13:40.790
Pierson, Oliver
Patient crisis funding for Lake car my come as the only latent crisis in the state, but you may have been
successful at doing that today. So I think I'll hold my comments and if anyone who is part of today's
hearing wants to just give a quick at readout on how that went feel free. And why don't we table this
discussion when picking pick it back up at the next meeting about strategizing for the state fiscal year 24
clean water investment program clean water board budget to see if there's a way to increase the
funding that Karma gets.
02:13:40.840 --> 02:13:46.050
Pierson, Oliver
But I don't keep Ben events or anyone else that was at today's hearing want to give a quick readout on it
go ahead.
02:13:47.150 --> 02:13:53.840
Pete Benevento (Guest)
But basically they approve the budget that they originally proposed, they didn't change anything.
02:13:54.680 --> 02:14:08.690
Pete Benevento (Guest)
So I'd from what I saw we did not get any increase funding that it was pretty dull aching crisis level was
set at $50,000.00 and that's what we have been receiving for the past few years.
02:14:10.200 --> 02:14:11.210
Pierson, Oliver
Great, thanks Pete.
Not surprised as I saw some of the responses to comments and was involved in drafting some of those,
yeah, I think I have some ideas for how we can.
02:14:21.980 --> 02:14:44.080
Pierson, Oliver
Try to influence the budget setting process earlier and make some arguments for why that that funding
could perhaps be increased. Given the sort of multitude of expenses and costs and projects. We have
going on and maybe we can talk about those at the next meeting and try to get that going for the next
iteration, which is state fiscal year 24 clean water board budget.
02:14:51.870 --> 02:15:08.990
Ernest englehardt

Right it's Andrea he's at another meeting. We're doubling up, but Pete 's correct. But when they were
questioned about why we can't get more this, if there's money in other places they're going to draw
from. I hope it's true because it's not in their budget.
02:15:10.500 --> 02:15:38.400
Pierson, Oliver
I mean that's the overall clean water board budget is very large and Karen can speak more about this,
but includes funding to their clean water service. Provider is you know, and including for this part of the
state linked with the Lake Champlain TMDL, which includes Lake Carmi. There will be opportunities for
projects throughout the Lake Champlain Basin and use of clean water board funding that's linked with
phosphorus.
02:15:39.430 --> 02:16:09.900
Pierson, Oliver
Targets phosphorus reduction targets and so most of the clean water. Funding is going to those clean
water service providers to support phosphorus reduction targets projects. I should say. And yes, I think
there. There are correct, Andrea when they say there is funding. Other places and that just behooves us
to have a good relationship with the Clean water service provider. I believe it's the NRPC but can correct
me. If I'm wrong for this as part of the state into sort of start teeing up car my projects.
Lastly I wanted to just say for 2022 - this year, I did have to change some of the meeting dates because
of just well. I tried to change the August September meeting date.
02:16:36.880 --> 02:17:06.200
Pierson, Oliver
Uh because of the field season just getting inordinately busy and challenges around covid messing with
our schedules will try to avoid that in early in January. I'll send out 4 meeting invites to maintaining this
you know, I'll go back right back to the Thursday, 4:30 PM time slot. You know probably starting you
know roughly 3 months from now, so the first meeting either in February or March. And maybe get on
February may August November schedule.
02:17:06.640 --> 02:17:19.700
Pierson, Oliver
Come and just get that everyone’s calendar and and do our best to stick with that, so I apologize for the
sort of sudden change in dates and then the August September period will try to avoid that in in 2022
and as always will solicit.
02:17:20.210 --> 02:17:42.650
Pierson, Oliver
Uh agenda topics there periodically there are some agenda topics that come in that we just we can't
address There is a request that came in today to talk about progress against the team DL? What I can
say there is DC is working on a update you know in sort of the the second every 2 years. The plan is to
update the karmic clean water progress report so that's going to start this winter.
02:17:43.030 --> 02:18:13.050
Pierson, Oliver
Uh as you'll recall that's a an effort to look at the BMP 's that, if it's implemented in the watershed and

use kind of our phosphorus reduction formulas to estimate phosphorus load reductions into the Lake
based on sort calculations of you know how many acres was a given BMP implemented on and what's
the load reduction coefficient to get an estimate the good news is that when that was done, 2 years ago
we were just doing it for agricultural interventions.
02:18:13.350 --> 02:18:21.060
Pierson, Oliver
We now as a result of X 76 have load reduction formulas for other types of interventions and Natural
Resources Roads.
02:18:22.690 --> 02:18:53.460
Pierson, Oliver
What else you know stream restoration and Lake Shoreland likewise type intervention so it should be a
more comprehensive estimate when we when we do the update again. It's only an estimate and there
are those who will rightfully push us to do some more quantitative work. So we're not just using models
and come up with estimates, but actually have some some hard data and Eric Royce presentation and
Ashton 's and show us. Some of the ways to do that, so will continue to explore those opportunities as
well.
02:19:27.430 --> 02:19:52.440
Rob Evans (Guest)
No, I'll just say all over again thanks. Thanks for your leadership and getting everybody together with
this and putting the agenda and getting the meetings scheduled you know, I checked the beginning, I
think we had 27 close to 30 people on the meeting. I think to get that number of people together for
this period of time right around the Holidays is just it shows you the level of interest and energy around
that again. I'm very grateful as I said at the very beginning. For all the work that's going on with this. I
think again on behalf of Pete and I just appreciate the work and hope everybody has a safe and happy
holiday season.
02:20:02.600 --> 02:20:03.490
Pete Benevento (Guest)
Yeah, thank you.
02:20:04.910 --> 02:20:17.540
Pierson, Oliver
Yep, yeah, agreed thanks for the well wishes Rob and thanks everyone for hanging in there and we'll be
in touch and always reach out if you have any questions comments or concerns have a great evening,
everyone signing off.

