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Many people, from Vermont and elsewhere, contributed to the encouragement of responsible wakes in the Green Mountain State, including these:
 
Jack Widness, Lake Raponda
Chris Owen, Holland Pond
Jim Clemons, Averill Lake
Phil Logsdon, Sunset Lake
Eric Hanson, Vermont Center for Ecostudies
Richard Gagne, Joe’s Pond
Oliver Pierson, Vermont DEC
Laura Dlugolecki, Vermont DEC
Eric and Francine Chittenden, Waterbury Reservoir
Dave Johnson, Lake Dunmore
Mark Milazzo Peacham Pond
Chuck Becker, Wisconsin
Paul Zaloom, Woodbury Lake
Pam Ladds, Lake Memphremagog
Chip Stone, East Montpelier
Steve Sease, Montpelier
John Dillon, Middlesex
Phil Dodd, Montpelier
David Kidney, Joe’s Pond
Rick Yeiser, Worcester 
Steve Donovan, Springfield
Scott Rolfe, Wisconsin
 
The testimony, research, and commentaries in this book are drawn largely from the public record and websites of the Vermont Department of Environmental Conservation and Responsible Wakes for Vermont Lakes.
 
 
 
What Kind Of Wake Are You Leaving?
 
The wake we create—the emotional, relational, and ethical impact we leave behind—shapes the world in ways we may never see.
 
Where are we going? Toward what goal do we wish to orient ourselves?  What direction should we choose as a people and as a human community?
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Preface
 
This book tells the story of Responsible Wakes for Vermont Lakes, a grass-roots organization formed in 2020 to work toward the sensible regulation of wakesports on  the lakes and ponds of the Green Mountain State. After five years of hard work, Responsible Wakes succeeded in getting the state of Vermont to adopt rules and regulations that now restrict wakesports to our largest and deepest lakes.
When RWVL began, wakesports were allowed on 74 of our lakes. Today, they're only allowed on 18, and even there they must restrict their activity to a narrowly-defined wakesports zone, and stay away from shorelines and other users of the lake.
The book begins with an introduction of personal stories that preview the effects of irresponsible wakes. Then we tell the Vermont story of organizing concerned citizens, working with state and local governments, proposing a statewide rule, and building public support for its adoption. This story involved hundreds of people, dozens of hearings, and thousands of written and oral testimonials.
Next we summarize the science that supports the responsible regulation of wake sports, in hopes that other jurisdictions will be able to follow in Vermont's footsteps in this regard. We also look at the economics of wake sports, especially their negative effect on water-based outdoor recreation and the tourist economy.
Finally, we provide some advice on how to proceed with your own efforts to regulate wakesports in your state or locality. 
 
May the ripples in Vermont’s wake spread quickly to wherever you live.
 
Much of the content of this book is drawn from the Responsible Wakes website, which you may find at responsiblewakes.org, and from the websites of the Vermont Department of Environmental Conservation. So many people contributed to this effort that it's impossible to list them all, but a few of the most notable ones are mentioned above. The material was edited by RWVL supporter Jim Lengel of Lake Elmore, who takes no credit for its ideas, but accepts full blame for any errors or omissions.
I dedicate this book to Jack Widness of Lake Raponda, who founded RWVL. And with its publication I remember Jim Clemons of Averill Lake, who has left a very friendly and useful wake behind him.
 
-Jim Lengel
-Lake Elmore, Vermont
 

Introduction
 
Murph
 
A few years ago I built a little wooden rowboat. Its cedar seats and strakes smelled of sharpened pencils as we sawed and steamed and shaped them into place. My father helped me. His name was Henry, but everyone called him Murph. I never knew why.
We needed the boat to row out to our little sailboat moored just offshore. After proudly launching it in the harbor on a warm summer day, I plied the oars out to Caspita. As I leaned to reach the sailboat’s boarding ladder, I heard the sound of a big outboard engine and felt my rowboat rise up under me, then drop with a splash as I fell in the water.
Murph (we named it after my father) with its light weight and round bottom was a tender boat. It tipped easily. And so did I. Watching from shore, the family and neighbors at first drew in their breath, then quickly let it out with a laugh as my wet head rose above the surface. I had been waked.
Not in the Irish sense, like Finnegan, or my mother, whose ancestors emigrated from the Emerald Isle, but in a nasty nautical phenomenon known round the world. Our current sailboat is Eileen, named after her and also constructed of cedar, with a gunter rig and a centerboard.
That motorboat’s wake taught me a lesson: Watch out. For tricky conditions. For inconsiderate boaters. For difficult transitions. For selfish idiots. Always wear a life jacket. And be careful of what you leave in your wake. Look behind you now and then. 
 
This book is about wakes. The nasty ones that swamp your boat. The ones we leave behind us as we cruise through life. The ones that mark our passage through troubled waters. The ones that carve memories out of a bright summer’s day.
My family thinks I’m obsessed with wakes. Over the last four years I joined with a thousand fellow Vermonters, and hundreds more from other states, to promote responsible wakes. To witness and document the damage they cause. To. understand how they arise and how they propagate. To create public awareness of their consequences. To build community support for their regulation. And recently to watch them disappear from Lake Elmore and dozens of other Vermont lakes.
 
Madeline
 
My family has had a cabin on Lake Iroquois since 1949. I have watched the erosion of the lakeshore over the past decade as more wake boats have appeared on the lake.  I have personally been almost run over by a wake boat when sailing our little Sunfish sailboat and I have also been swamped by wake boats when paddleboarding. Lake Iroquois is simply too small to accommodate motorboats as powerful as wake boats.
 
 
 
 
Marti
 
I am an owner of two properties on Joe’s Pond and am one of the few on the lake with actual beaches. The wake boats, no matter how much they stay in the middle of the lake, throw a tremendous wake that crashes onto our beach and bang our boats up against our docks. The results of the wake bring debris onto the beach and erode away the sand and shoreline. 
My daughter who is a strong swimmer and enjoys swimming across the lake, no longer feels safe. Recently I ended up in the water from being out on my paddleboard when the wake boat created too high a wave for me to manage my balance. One of the largest issues we encounter with the wake boats is the stirring up of sediment near our water intake pipes. This causes our running water to be discolored and requires changing our filters more frequently.
 
Were those wakesurfers on Joe’s Pond aware of the damage they were causing? Did they care?
 
Gavin
 
We call it the morning ballet. Accompanied by the hum of the engine and the calls of the birds, Gavin dances at the end if his rope. Over flat water he skims, slides, snakes and swerves. A work of art.
The ski boat makes but a tiny wake, a few inches high, that dissipates quickly. Waterskiing has a long history on Lake Elmore, since the first motorboat was able to hydroplane. The motor drives the small, lightweight craft so fast that it rises above the water to fly almost frictionless across the lake.
Is Gavin aware of how much we enjoy his ballet?
I could never row fast enough to get Murph up on a plane. Not with my weak arms and her round bottom. But I imagine that under full sail in a stiff breeze on flat water Eileen might hydroplane. Her bottom flattens out toward the stern. But we’ve never tried it.
 
This book has nothing against waterskiing or motorboats. We’ve owned and enjoyed several mechanically-powered vessels, including a 1940 Chris Craft wooden cruiser. Powerboats can leave responsible wakes. This book is about how to take responsibility for those wakes.
 
Cheryl
 
I have owned a house on Lake Raponda for 32 years. Since wakeboats have become popular on our lake I have witnessed erosion of our shoreline, increased levels of algae and other invasive bacteria in the lake. The wakeboats create wakes that extend far beyond 1000 feet. When a wakeboat is on the lake, our three docks rock and collide with one another and can throw us off the dock. It is unsafe for people swimming in the lake, kayakers, people on paddle boats, sailors as well as children playing at the beach. 
 
Was the Raponda wake surfer aware of what he left behind? Did he care?
 
 
 
Queen Mary
 
The pride of the Cunard line has never sailed onto Lake Elmore. Mary is 1132 feet long, powered by four 29,000 horsepower motors, draws 33 feet and weighs 79,000 tons. Kathi and I were able to measure her wake as she plied her way across the North Atlantic.￼[image: M127_qm207.jpg.image.750.563.low.jpg] 
 
 
Cruising at 21 knots, her wake was barely perceptible. Perhaps a foot high 20 feet from the stern. That’s because for a boat, a wake is an index of inefficiency. A wake takes energy to produce, energy that’s not being applied to moving the boat through the water. A naval architect designs a boat to create the least wake possible. The designer of the Queen Mary 2 explained this nicely, when he showed us that the ship has no rudder. A rudder, he showed us, is a disruptive appendage, creating friction against the water that moves past it, a friction that slows the boat down.
Instead of a rudder, Mary sports four electric motors, two of which pivot to direct her through the water just about wake-free. So if you see a boat trailing a big wake, you know it is grossly and unnecessarily inefficient. 
 
Wakeboats use ballast and rudders to press against the moving water in order to create a large artificial wake. A wake bigger than Queen Mary’s.
 
Kendra
 
On a lovely summer afternoon in 2021, forceful waves from a passing wake boat caused me to slip on rocks as I was launching my kayak from the same spot I had launched it from since my family bought our home on Lake Fairlee in 2014. I  promptly wrote to the Lake Fairlee Association to share my experience and my fervent position that wake boats do not belong on Lake Fairlee. I believed that if wake boat owners understood the physical harm to their neighbors and the environmental damage to the lake caused by the use of their boats, they would opt to enjoy their boats on larger lakes.  
I was wrong.  Two years later, the same boat that caused my injury still uses the lake in a disruptive and dangerous manner. Moreover, while my family has made a thoughtful investment this year to mitigate runoff into the lake by planting over 30 shoreline plants (purchased from a local Vermont nursery), the wake boats bound about stirring up invasives and eroding the very shoreline of the lake my family is working hard to protect.
 
Were the operators of the Lake Fairlee wakeboats aware? Did they care? (Wakesports are no longer allowed on Lake Fairlee.)
 
Loretta
 
As the Vermont Department of Environmental Conservation gathered public input on rules that it had proposed to regulate wakesports in the state, it invited Vermonters of all stripes and backgrounds to submit testimony that would show how the rules affected them. In two rounds of rulemaking, over two years, they received almost 3000 written comments. Perhaps the most interesting one came from Loretta. I include it here in its entirety.
 
Dear Vermont Agency on Natural Resources:
 
My name is Loretta, and I am a Common Loon residing on the serene and picturesque waters of a 220-acre lake nestled in Northeastern Vermont. Life here used to be tranquil, the soft ripples of the lake lulling me to sleep each night. However, these tranquil waters are now under threat due to the contentious issue of Wakeboats.
 
Wakeboats are a recent phenomenon on our beloved lake. These speedboats are equipped with specialized hulls that create enormous waves behind them, perfect for wakeboarding and other water sports. While the thrill-seekers cheer for the heart-pounding rides, I find myself swimming away from the disruptive waves, my once peaceful sanctuary turning into a tumultuous playground.￼[image: loon-1907657_1280.jpeg]
 
As the loon community discussed this matter, I found myself taking a vocal stance against the Wakeboat issue. Sure, these boats may be a source of excitement and fun for some, but their presence is taking a heavy toll on our precious habitat.
Firstly, the constant roar of Wakeboats shatters the tranquility that was once synonymous with our lake. Their motors, loud and intrusive, drown out the sounds of nature – the gentle rustling of leaves, the chirping of crickets, and the soft call of loons during twilight. Our once harmonious existence is now overshadowed by the clamor of modern recreation.
 
Secondly, the massive waves created by these boats erode the shoreline, displacing vital plant life and disrupting the delicate ecosystem we've relied on for generations. Nesting sites for loons and other waterfowl are at risk, making it harder for us to raise our young in a safe environment. The balance of life that took centuries to achieve is now tipping perilously.
 
Moreover, Wakeboats have led to a spike in accidents and injuries on the lake. The combination of speed and inexperience has resulted in numerous mishaps that endanger both humans and wildlife. Our lake was once a place of solace and reflection, but now it feels like a battleground of excitement at the expense of safety.
 
I've witnessed the pain and distress of fellow loons as they navigate through turbulent waters, struggling to adapt to this drastic change. It's heartbreaking to see the once calm lake turn into a chaotic space that threatens our existence and disrupts the harmony of our home.
 
Despite the fervent arguments in favor of Wakeboats, I cannot help but think about the consequences of their presence. Our lake, once a haven for all creatures big and small, now feels alien and unwelcoming. We need to preserve the beauty of this natural treasure, ensuring it remains a place where both wildlife and humans can coexist peacefully.
 
As I continue to dive into the crystal-clear waters of our lake, I hope that my fellow creatures and humans can come together to find a balance between thrill and preservation. I dream of a future where the sound of Wakeboats doesn't drown out the calls of loons like me, and where we can all enjoy the tranquility and beauty of this 220-acre sanctuary, just as it was meant to be.
 
Sincerely,
Loretta Loon
Lorettatheloon@gmail.com
 
Loretta, and the loons on Lake Elmore, leave little wakes every time they make their way across the lake. V-shaped wakes with tiny ripples. Who was Loretta’s naval architect?
 
Lord Kelvin
 
William Thompson grew up on Scotland’s rivers and lakes. He sailed boats (no motors back then), he watched ducks (loons are found mostly in North America), and he interested himself in all things mechanical and scientific. At university, he raced sculls on the river. Sculls are sleek one-man rowboats in which Thompson won the annual prize, perhaps by observing the wake of the boat ahead of him and taking advantage of any fluctuation.
Convinced like Galileo that the book of nature is written in the language of mathematics, Thompson studied, taught, and thought math. He applied math to thermodynamics, fluid dynamics, magnetism, and electricity. And most famously for us, to boat wakes.
At the end of the 19th century in Edinburgh, Thompson observed carefully the wakes of boats as they came in and out of the Firth of Forth: sailboats, motorboats, rowboats, even ducks and geese. He found that just about every vessel made a wake about 40° wide, the same shape no matter what kind of craft or how fast they were sailing. He derived from his observations and his knowledge of fluid dynamics,  mathematical equations that explained this constant effect.
His equations still hold true today as descriptions of how wakes work. In fact, if you observe boats or ducks in action from above, you find that (almost) no matter what kind of vessel, whether it’s a cruising boat or a kayak, or an aquatic fowl, they all make an wake angle of about 40°. And that the form of the wake — the transverse waves all the way along the edge of the wedge — are the same. Thompson was aware of the nature of boat wakes. And he cared about them. He was by all measures a “woke” individual.
[image: pasted-movie.png]
But when we look at wake-surfing boats from above, we see something a little bit different. The wave pattern is much wider. It’s still a wedge as Thompson described, but it seems to be a much wider wedge. It’s also symmetrical: even though the wake is set by the boat to one side or the other, the actual energy from the wake seems to dissipate in a symmetrical pattern. Once you get past the rear end of the boat the wakes seem to hover around 65°, wider than Kelvin predicted.
 
See Wake-Shape.mov at http://responsiblewakes.org/wp-content/uploads/2023/03/Wake-Shape.mov
 
That’s because ducks and sculls and rowboats and ocean liners are evolved or designed to move efficiently through the water while producing the smallest wake possible; while wakeboats are designed to create the largest. Their equations, and their effects, seem incompatible with calculus, custom, or courtesy.
 
William Thompson was knighted in 1866 by Queen Victoria, and in 1892 became the first scientist to be elevated to the House of Lords as Lord Kelvin. As in the Kelvin scale of temperature. He studied thermodynamics as well as fluid dynamics. But as far as we know, he never practiced wakesurfing.
 
And if, as Lord Kelvin claims all wakes are wedges, shaped like an arrow, toward what do they point? The wake you leave behind indicates the direction you're headed. Where are we headed as a human race when we permit the actions of a few to spoil the enjoyment of the many?
 
Princess
 
We saw her from a distance ahead of us in the channel between Martha’s Vineyard and the Elizabeth Islands. A large motorboat speeding up, slowing down, and seeming not to follow a steady course. We were a dozen little sailboats heading east at about five knots toward Vineyard Haven harbor, the next stop on our club cruise. Like ducks in a row, we followed the day captain on a bright sunny afternoon, burgees flying and children smiling.
We didn’t know it yet, but the name on the stern of the motorboat was Princess. She turned toward us now, heading west. We watched her white bow wave rise as she picked up speed. The day captain warned us over channel 72 on the VHF that we had westbound traffic ahead of us. Princess, still accelerating, passed our first boat to port, then made a sharp turn and passed the second to starboard. As our passengers held on for dear life, Princess proceeded through our flotilla like a skier on a slalom course, or a square dancer swinging an à-la-main-left-and-right.
￼[image: pasted-movie.png]
 
See https://www.princessyachts.com
 
Princess left an enormous wake in her path. A wake that rocked and rolled us sailors, a wake we could not avoid. An irresponsible wake. We can assume from the situation that Princess was aware of what she was doing. Did she care?
 
You don't need a wake boat to act irresponsibly. You can use a speeding car, a loud motorcycle, a pungent cigar, or a Princess cruiser.
 
Capt. Eric
 
Captain Eric navigated the largest tankers and cargo ships through the world’s oceans, harbors, and riverways. He also oversaw the construction of the 62-thousand ton USNS Pililau. Although these ships were designed for efficiency like the Queen Mary, and left a comparatively small wake, Capt. Eric’s vessels nonetheless had to take care not to do any damage in the narrow confines of a port or a river channel. 
“We had to slow down to a crawl, and watch both shores with binoculars, to make sure our wake did no damage to docks or boats. Because for sure they’d come after us to collect — our ship’s name was displayed in ten-foot high letters at bow and stern. Under Coast Guard rules and international maritime law, a ship is responsible for its wake. No question about it.”
 
Eric summarized the maritime law on wakes as follows:
	Operator Liability: Under maritime law, the boat operator is responsible for their wake, regardless of whether they were in a designated "no-wake" zone or open water. 

	Types of Damage: Responsibility covers damage to moored boats, docks, seawalls, and injuries to people on shore or on other vessels. 

	Negligent Operation: Producing a destructive wake can be legally classified as negligent operation, which can lead to fines and civil lawsuits. 

	Legal Standing: If a wake causes damage, the vessel owner or operator is considered responsible for the financial costs of repair.

 
Captain Eric is retired now, and active in the Friends of the Waterbury Reservoir. He served as a knowledgeable and experienced ally in Vermont’s recent work to regulate wakesports on our lakes, ponds, and reservoirs. It took more than four years, but The Rez, as it is called, is now free of wakesurfing.
 
Taking responsibility for what you leave behind in your wake is not new. It’s been part of maritime law, custom and tradition for more than a century and a half, long before wakesurfing. And it applies not just to lakes and ponds but to any body of water. And to any situation in life where your behavior affects other people, any time that what you create and leave behind sends ripples into the lives of others.
 
See A vessel can be liable for damage from its wake, https://www.workboat.com/a-vessel-can-be-liable-for-damage-from-its-wake
 
See Boat Wake Damage Liability, https://lmcd.org/wp-content/uploads/2022/06/Wake-Damage-Liability.pdf
 
Kamehameha
 
People have been surfing on Nature’s open ocean waves for centuries. The crew of Captain James Cook’s HMS Resolution, on his visit to Hawaii in 1788, reported to their fellow Europeans the novelty of this particular form of outdoor recreation:
 
"The surf, which breaks on the coast round the bay, extends to the distance of about one hundred and fifty yards from the shore, within which space the surges of the sea, accumulating from the shallowness of the water, and dashed against the beach with prodigious violence."
 
"Whenever, from stormy weather, or any extraordinary swell at sea, the impetuosity of the surf is increased to its utmost height, they choose that time for this amusement, which is performed in the following manner: Twenty or thirty of the natives, taking each a long narrow board, rounded at the ends, set out together from the shore.”
 
"The first wave they meet, they plunge under, and suffering it to roll over them, rise again beyond it, and make the best of their way... out into the sea."
 
"The second wave is encountered in the same manner with the first; the great difficulty consisting in seizing the proper moment of diving under it, which, if missed, the person is caught by the surf, and driven back again with great violence; and all his dexterity is then required to prevent himself from being dashed against the rocks."
 
"As soon as they have gained by these repeated efforts, the smooth water beyond the surf, they lay themselves at length on their board, and prepare for their return."
 
“As the surf consists of a number of waves, of which every third is remarked to be always much larger than the others... their first object is to place themselves on the summit of the largest surge, by which they are driven along with amazing rapidity toward the shore."
 
"If by mistake they should place themselves on one of the smaller waves, which breaks before they reach the land, or should not be able to keep their plank in a proper direction on the top of the swell, they are left exposed to the fury of the next, and, to avoid it, are obliged to dive and regain their place, from which they set out."
 
"Those who succeed in their object of reaching shore, have still the greatest danger to encounter. The coast being guarded by a chain of rocks, with, here and there, a small opening between them, they are obliged to steer their boards through one of these, or, in case of failure, to quit it, before they reach the rocks, and, plunging under the wave, make the best of their way back again."
 
"This is reckoned very disgraceful, and is also attended with the loss of the board, which I have often seen, with great horror, dashed to pieces, at the very moment the islander quitted it. The boldness and address with which we saw them perform these difficult and dangerous maneuvers, was altogether astonishing, and is scarcely to be credited."
 
See https://www.surfertoday.com/surfing/captain-james-cook-the-explorer-who-discovered-surfing￼[image: pasted-movie.png]
 
Hawaii’s King Kamehameha was known for his surfing prowess. His warrior subjects took up the sport with enthusiasm. It developed not only their swimming skills, but also their bravery and ability to take risks. 
 
And their wakes harmed no one.
 
Kamehameha surfed https://www.hawaiimagazine.com/big-islands-sacred-history-of-surfing-and-the-athletes-who-surf-its-volcanic-shores/
 
Beach Boys
 
Soon after the Hawaiian King finished surfing, it was picked up by the Beach Boys and moved to California, USA. You may remember the first lines of their famous song:
 
If everybody had an ocean
Across the USA
Then everybody’d be surfin’
Like Californ-i-a.
 
Alas, we don’t all have an ocean with big natural surfable waves. But today we can create giant surfable waves of our own, on any body of water, even on little Lake Elmore. 
 
Surf-hungry folks on inland lakes in the late 1990’s and early 2000’s found that they could create a large wake behind a powerful inboard V-bottom boat by all climbing into stern to weigh it down, then accelerating to about ten miles an hour and adjusting the rudder to make a curved wave behind the boat. This led to the development of specialized wakesurf boats that could take on water ballast to substitute for people, and add special appendages to enhance the wake. Today's wakesurf boats can create a wave more than 4 feet high. High enough, perhaps, for Dennis Wilson, the Beach Boys’ drummer, or King Kamehameha to enjoy themselves. 
 
And high enough also to knock me off my kayak from 500 feet away.
 
Few kayaks were out on the ocean when Dennis Wilson or King Kamehameha were surfing. If Nature’s waves are big enough to surf on, they're too big for other forms of water sports, including sailing, swimming, fishing, canoeing, or paddle boarding. Their enjoyment of surfing did not come at the expense of others.
 
As far as we know, Dennis Wilson was the only one of the Beach boys that did a lot of surfing. Nonetheless, I've always enjoyed their music. The ripples of their musical legacy carry across decades of happy water. The reverb guitars, the youthful enthusiasm, Brian Wilson's melancholy lyrics, all harmonized into a signature sound, that if I had a wake boat with a 4000-watt stereo, I'd be polite enough not to blast across Lake Elmore.
 
See Did The Beach Boys actually like surfing? https://faroutmagazine.co.uk/did-the-beach-boys-like-surfing/
 
As we were developing Vermont’s wakesports regulations, we called on our memories of the Beach Boys to imagine what it would be like if we failed to pass these new rules. Here's the result:￼[image: pasted-movie.png]
 
If everybody had a wake boat
Across Vermont today,
Then everybody’d be surfin’
While no one else can play.
They’d all be gunnin’ their engines,
And blasting music too.
They’d make the lakes all roily:
Surf Vermont today!
 
You’d catch ’em surfin’ Lake Fairlee,
(Vermont, Vermont, surf today!)
Down south on Lake Rapond’;
Vermont, Vermont, surf today!)
Shadow Lake in Glover,
(Vermont, Vermont, surf today!)
Peacham and Joe’s Pond.
(Vermont, Vermont, surf today!)
All over Lake Dunmore,
(Vermont, Vermont, surf today!)
And on Hortoni-ay
(Vermont, Vermont, surf today!)
Everybody’s gone surfin’
Surf Vermont today!
 
We’ll all be planning that route
We’re gonna take real soon.
Vermont’s lakes are waiting;
We’re gonna scare those loons!
We’ll all be filling our ballast;
They can’t keep us away.
Tell the kayaks we’re surfin’
Surf Vermont today!
 
Averill and Seymour, 
(Vermont, Vermont, surf today!)
Echo, Halls, Elmore.
(Vermont, Vermont, surf today!)
Bomoseen and Sunset:
(Vermont, Vermont, surf today!)
Who could ask for more!
(Vermont, Vermont, surf today!)
Holland Pond and Morey,
(Vermont, Vermont, surf today!)
And down Lake Groton way:
(Vermont, Vermont, surf today!)
Everybody’s gone surfin’
Surf Vermont today!
 
You will learn later in the chapter about the Vermont Story, the many methods we used to convince the government and the general public that our state needed to regulate wakesports. We called on science, we called on eyewitness testimony, we called on political action, letters to the editor, persistent holding of certain people's feet to the fire, and community organization. We also used humor. Humor can help in understanding, it can create useful metaphors, and cool off hot tempers. Music also can help soothe the savage breast.
 
(You might also like our version of Wake’s Up Little Susie, in the style of the Everly Brothers, in the Appendix to this book.)
 
XStar
 
Able to raise a wake higher than Queen Mary 2, MasterCraft’s XStar 25’ wakeboat has been praised by industry experts:
 
This is the Largest Boat Wave in all of Wake Sports
 
Starting at just under $245,000, this is a premium boat, and when fully optioned nearer the $400,000 mark, complete with metalflake paint, powder-coated hardware, twin-screen helm, underwater lights and a top-of-the-line sound system, this wake surf boat wants for nothing.￼[image: pasted-movie.png]
 
The XStar legacy is built on performance, progression, and an unrelenting drive to dominate the water. And these new XStar models? They deliver—fearlessly, boldly, and without compromise. 
 
With 630 horsepower and 665 lb-ft of torque, the Ilmor Supercharged 6.2L is the world’s most powerful towboat engine, and standard on both XStar models. 
 
SoundStage delivers rich, dimensional sound with zone-specific tuning. Every speaker is placed with purpose, delivers perfectly positioned sound for surfers and swimmers with two subwoofers and six transom speakers. Altogether, the XStar lineup outputs over 4,700 watts—putting concert-quality sound on the water.
 
Yes. An unrelenting drive to dominate the water. Full of sound and fury, signifying nothing.
 
Res ipse loquitor.
 
See This is the Largest Boat Wave in all of Wake Sports https://www.tetongravity.com/why-the-mastercraft-xstar-is-a-massive-leap-forward/
See MasterCraft Star, https://www.youtube.com/watch?v=jM3CMUkWE10&t=1s
See MasterCraft Star: Luxury Reimagined  https://www.mastercraft.com/boats/xstar
See Best wake surf boats: 6 top models for creating the biggest wake https://www.mby.com/features/best-wake-surf-boats-125420
 
Many people earn their living by designing, manufacturing, and selling boats like the XStar. They take this all very seriously. Though boats like these make up only a small fraction of all the watercraft sold in the United States, they are a quickly-growing segment of the motorboat market. Two national business organizations, the Water Sports Industry Association, and the National Marine Manufacturers Association, spent well over $100,000 lobbying against Vermont’s wakesports regulations. They are doing the same in other states and localities that wish to restrict wake surfing. You’ll learn more about how we overcame this opposition in the chapter on the Vermont Story.
 
Venice
 
The vaporetti don’t go as fast as they used to. That’s because Venice has chosen to regulate boat wakes — moto ondoso — in their famous canals, so as to reduce the deterioration of their historic buildings and bridges. In a study from 2019, a group of international scholars concluded the following:
 
It is well known that ship traffic can significantly damage vulnerable areas such as tidal creeks, microtidal estuaries, lakes1 or wetlands. The impact of vessel wakes can be the most significant factor for changes near fairways, such as on the channel edges in salt marshes, on the shores of navigable delta channels18, and on river banks.
 
Ships sailing at even moderate speeds in shallow areas or channels may excite specific types of disturbances such as dangerously high leading (solitary) waves, monochromatic packets of very steep and short waves, depression areas, or supercritical bores. This not only jeopardizes the safety of smaller vessels in the vicinity but may also seriously damage the coastal environment and impact the integrity of the bottom. Depressions originating in the channels of the Venice Lagoon may transform into strongly nonlinear deep solitary waves of depression that propagate over a long distance across the lagoon and resuspend large amounts of sediment along their way.￼[image: pasted-movie.png]
 
The gondoliers we met in Venice appreciate the diminution of moto ondoso in the canals. So do the buildings. A Venetian gondola leaves behind large memories, but only a tiny wake. The people of Venice are quite aware of the damage caused by boat wakes to their historic city. And they care.￼[image: pasted-movie.png]
 
See The effects of ship wakes in the Venice Lagoon and implications for the sustainability of shipping in coastal waters
See Moto Ondoso, https://wiki.cityknowledge.org/index.php/Moto_Ondoso
 
Zebra
A wake boat headed for Georgetown Lake was stopped at the Anaconda boat check station earlier this week after inspectors found it was carrying hundreds of invasive zebra mussels, preventing the species from potentially being introduced into Montana waters.
Inspectors found some of the mussels attached directly to the boat, while others were attached to pieces of Eurasian watermilfoil on the trailer. Eurasian watermilfoil is also an invasive species.
The boat was coming from Minnesota and had ballast tanks, which never completely drain. That can make them a good environment for transporting mussels.
The boat was transporting hundreds of zebra mussels, some attached to the boat and some attached to pieces of Eurasian watermilfoil, another invasive species, on the trailer.
Because the boat had only been out of the water for four days, inspectors suspected that the mussels were still viable. Mussels can survive up to 30 days out of the water.
“Boats like this can ruin Montana’s waters forever,” said Tom Woolf, FWP’s aquatic invasive species (AIS) bureau chief. “This is the boat that would introduce mussels.”
 
See Montana inspectors stop mussel-fouled Minnesota boat headed to Georgetown Lake, by NBC Montana Staff | Thu, July 2, 2026 https://nbcmontana.com/news/local/montana-inspectors-stop-mussel-fouled-minnesota-boat-headed-to-georgetown-lake
 
Don’t leave invasive species in your wake. Clean up after yourself; better yet, don’t carry zebra mussels or eurasian water milfoil with you at all. Consider this book a handy guide to cleaner, safer, more enjoyable lakes.
 

Wakesports
 
Recreational boating is seeing a shift towards larger, more powerful boats, and foremost among them are wakeboats. The new designs of wakeboats demand that special attention be paid to managing the potentially detrimental effects of these boats on our increasingly crowded public waters.
The essence of this new sport, and a hint of its negative impacts, can be found in this recent press release from the wake surf industry:
Wakesurfing Has Never Been More Popular: These wake-throwing designs from MasterCraft, Malibu, Nautique, and Pavati provide an ocean-surfing experience on calm, inland lakes.￼[image: pasted-image.png]
 
To see what wake surfing looks like in action today, take a look at these videos:
	Wakesurf Video of the Year

	Wakesurfing Flathead Lake Montana

	Wakeboarding Insanity

	The World’s Longest Wakesurf Wave

	Understanding Surf Systems

	Pulling a Wakesurfer

 
A wakeboat is a powerboat vessel that by design or modification, has ballast tanks, bags, compartments, containers, plumbing, hull design, or other devices or systems used to increase the displacement of the vessel or otherwise affect its performance, for the purpose of enhancing or increasing its wake while under power.

Wakesurfing is the activity of propelling a person, on equipment similar to a surfboard, forward with a boat’s wake. The person may be holding a rope or free riding.

Wakeboarding is a water sport activity performed by a person being towed behind a waterski boat and using a wakeboard, or similar device to ride tethered behind the boat.
 
The growing popularity of wakesports means their negative effects are felt throughout the country, and the world. As a result, state and local governments, communities, academic institutions, lake associations, and groups like Responsible Wakes for Vermont Lakes seek to define the parameters under which these sports may be enjoyed, while at the same time protecting the safety and enjoyment of our citizens, the beauty and sustainability of our lakes, and the values of its private and public properties. 
 
The adverse impacts of wakesports on water quality are significantly greater than those of other motorboats. A major concern with wakeboats is their potential to release phosphorus into lakes, which reduces water clarity, increases the growth of AIS (Aquatic Invasive Species), and contributes to cyanobacteria blooms. Wakesports performed too close to the shore introduce phosphorus from wave-induced shoreline erosion; additionally, in shallow water, the wakeboat’s powerful propeller slipstream can significantly disturb the lakebed, causing bottom sediments’ resuspension, inducing phosphorous release, and increasing the spread of AIS that propagate upon fragmentation, such as Eurasian watermilfoil. 
 
Wakesports are dangerous. Our Badger State friend Scott Rolfe tells us that a 25 foot Nautique Paragon G25 -- a $350,000 wake boat -- was out with a large family on Lake Geneva, a 6,000 acre lake near the Illinois border. An extreme storm came up on the lake; the boat took on water; capsized immediately; and sank to the bottom. Three small children who had life jackets on could not escape the boat as it overturned and were drowned. The boat sank to the bottom of the lake.
 
There are a number of questions, namely is a large wakeboat of this design seaworthy in a squall? Did the operator have the ballast tanks full, and if so did that extra weight contribute to the capsizing and sinking? Many issues here, but potentially a product liability one for Nautique on the design of this boat.
 
This comes after another tragedy from a couple weeks ago when a group of kids were out wakesurfing at night in the dark. Details are not known, but it is believed the 18-year -old who died was accidentally run over by the wakeboat in the dark. No one has confirmed if he was on the wakeboard or fell overboard and got run over. See the news article here: https://www.wisn.com/article/family-identifies-teen-who-died-in-okauchee-lake-boating-accident/71685717
 
As the popularity of wakesports grows, the need for sensible regulation grows with it. This book is intended to guide those who are developing such regulations.
 
 
 

The Vermont Story
￼[image: Printable-Vermont-Lakes-and-Rivers-Map-768x1024.jpeg]
It's a long way from the canals of Venice to the shores of Lake Raponda in Vermont. But Raponda is where the Vermont story begins. My friend Jack, who lives on Lake Raponda, noticed one day that his little dock was bouncing up and down in front of his house, about to be lifted off its moorings. He looked out to the center of the lake and saw a strange-looking boat that he had never seen before on that 100 acre lake in the south part of the Green Mountain state. His neighbors witnessed similar damage, and became afraid to go out on the lake to swim or paddle or fish.
They produced a short video illustrating the problem, that you may view here.
 
Neither Jack nor Lake Raponda nor Vermont were the first to wake up to the downsides of wakesports. By this point in our story, many dozens of lakes in the USA and abroad had banned or severely restricted wakesports. But none had yet launched a coordinated statewide flotilla of fired up citizens.
 
Jack got a call from Meg on Lake Iroquois, in northwest Vermont. She experienced the same thing on her small body of water. “Jack, we’ve got to get our act together and solve this wakesurfing problem.”
 
Jack contacted the Vermont Department of Environmental Conservation, which had the power to regulate what happens on Vermont lakes and ponds. Unlike most states, where these regulations are the authority of the local town or county or conservation district, Vermont regulates the use of its lakes at the state level.
 
This wasn't the first that DEC heard about problems associated with wakesurfing. Folks on Joe's Pond in the northeast part of the state were experiencing the same issues from this new water sport technology that had been launched in their 200-acre lake.  
 
Oliver, the Lakes and Ponds manager at the DEC, suggested that Jack and Richard talk, and seek out other lakes similarly situated. The state would look more kindly on a single, statewide, multi-lake petition than on dozens of separate requests.￼[image: pasted-image.png]
 
The Responsible Wakes Petition
 
It took two years to develop the petition. Scientific research. Consensus among dozens of lake associations. Connections with environmental and business groups. Eyewitness testimony of the damage cased by wakesports. An economic impact study of the effects of the rule. The development of a group of supporters counted in the thousands. A grass-roots organization that called themselves Responsible Wakes for Vermont Lakes. A website that organized all this work in one place. You may read the original petition here.
 
The petition asked the DEC to propose an administrative rule that would limit wakesports to Vermont’s largest and deepest lakes, those with at least 50 acres of water 20 feet deep and 1000 feet from shore. This rule would effectively remove wakesports from Vermont’s smaller lakes, including Raponda and Joes’s Pond and my own Lake Elmore. The DEC agreed with this approach. But “the fifth floor” did not.
 
On that floor sat the Governor, and his Secretary of Commerce, who among other things ,owned a wakeboat on Joe’s Pond. The DEC was told to modify the rule to keep Joe’s Pond off the “no-fly” list. DEC did what it was told and drafted a rule with a standoff of only 500 feet.
 
Meanwhile those thousands of supporters and lake associations had formed a grass-roots organization called Responsible Wakes for Vermont Lakes to push forward with the wakesports initiative. RWVL was not happy with the reduced standoff that took a dozen lakes off the “no-fly” list.
 
Rulemaking Round One
 
RWVL packed the public hearings with supporters of wakesport regulation from all over the state. Over 500 Written public comments ran 9 to 1 in favor of the stronger 1000-foot standoff rule that RWVL had originally proposed. Dozens of news stories and letters-to-the editor in the local press.  Supporters appeared on television and radio shows. 
 
By this time the ripples of Vermont’s rulemaking had ruffled the scales of the Water sports Industry Association (WSIA) and the National Marine Manufacturers Association (NMMA). They hired a local lobbyist in Montpelier, the state capital, to do what she could to quash these regulations. A seasoned lobbyist who represented also many black-hat industrial clients, she knew what she was doing. The water sports associations paid her about $5000 a month. She and Vermont’s leading wakeboat dealer organized opposition at the public hearings, including a wakeboat owner who brought two growling attack dogs on choke collars into the public library where the hearing was held.
 
But when confronted with the overwhelming public support for the rules evident at these hearings, the outnumbered opposition resorted to name-calling and losses of temper that did not make them many friends. The uncivil wakes they trailed at these hearings disturbed the normally rational flow political discourse in the Green Mountain State. Be careful what you leave behind.
 
The DEC staff listened to all this, and recommended the Secretary of Natural Resources to strengthen to rule to a 600-foot standoff. But this would have effectively disallowed wakesurfing on Joe’s Pond, and so the staff recommendation was rejected.
 
Thus the rule with the 500-foot standoff was reviewed by the Legislature and went into effect for the summer boating season of 2024. Many lakes (and kayakers and anglers and swimmers) rejoiced as peace descended onto their waters. But not Joe’s Pond, or Lake Fairlee, Lake Iroquois, or the others where wakesports were allowed to continue.
 
Ten of these lakes petitioned the DEC to keep wakesports off their lakes. They cited all the reasons and justifications listed in the RWVL petition, plus other lake-specific situations that made wakesports especially harmful to their unique conditions. Some of these petitions exceeded 100 pages in length. You may read them at here; scroll down to Current Petitions.
 
Rulemaking Round Two
 
Rather than deal with these petitions one at a time, and make a separate rule for each lake, the Department of Environmental Conservation decided to design a single statewide rule that responded to the needs expressed in the ten petitions, while at the same time providing protection for some lakes that did not submit petitions. The ten lakes were disheartened and disappointed when their individual petitions were rejected, but some of them were happy that the amended rule proposed by DEC effectively kept wakesports off their lake. Five of the petitioning, lakes, however, were large enough that the amended rule did not help them.
 
The amended rule, based on what DEC learned from the ten petitions, and on some new science that had been published in the meantime, call for the minimum size of a wakesports zone to be at least 100 acres, with a 3000 foot run, 200 feet wide. It also required wakesurfers to stay 500 feet from other boats, docks, swimmers, and shoreline structures. And to help prevent the spread of aquatic, invasive species, the amended rule required the decontamination of boats with hidden ballast tanks, such as wakeboats, before they could be launched in a Vermont lake.
 
The amended rule added another 15 lakes to the “no-fly” list, and so Responsible Wakes for Vermont Lakes decided to support it, even though not all the lakes that wanted protection got it.
 
Another round of rulemaking began, that included preliminary public hearings, focus groups, and post-rulemaking hearings in various locations around the state, as well as the collection of thousands of written comments. This took about a year, and involved thousands of Vermonters in the process.
 
Finally, at the end of May in 2026, the Legislative Committee on Administrative rules approved the DEC wakesports amendments, and they went into effect on June 11, just in time for the summer boating season. You may consult these rules in their entirety here.
 
So today, wakesports are permitted only on Vermont's very largest and deepest lakes, where the activity is less likely to affect other lake users, or to stir up the bottom, or to damage the shoreline. From 73 lakes where wakesports were allowed in 2020, Vermont’s forward-looking rulemaking has protected 51 lakes, leaving just 22 lakes open for wake sports.
 
In the words of Dani Sharpe  of Lake Iroquois— one of RWVL’s most passionate founders, supporters and protectors of Vermont lakes — “What a four years we have had! It started with our battle in Montpelier to get the first comprehensive statewide wakesports rule, and is ending with much-needed stronger regulation of the ravages of wakesports and wakeboats. It has been a a time we won’t forget. It’s something that perhaps many would say couldn’t be done. It’s been a group effort, with support from many of us.”
 
Strictest in the nation?
 
Some of the opponents of the amended rule claim that Vermont wakesports regulations were already the strictest in the nation, and so further rulemaking was not necessary. While it is true that Vermont’s is the strongest statewide rule, the reality is that most states do not regulate their lakes on a statewide level. Lake regulation is left to the individual municipalities, the counties, the conservation districts, or the Lake Associations surrounding the lake. And many of those jurisdictions have made rules and ordinances far stricter than Vermont's. For instance, 85 lakes in Wisconsin, — more than all of Vermont’s 73 — have restricted wakesports. So have lakes and rivers in Oregon, Idaho, California, and elsewhere.
 
Here are some examples:
 
	Indiana 
Prohibits wake surfing on many small lakes (299 acres or less) and at night.
 
	Wisconsin
Wisconsin has become one of the major battlegrounds over wake sports. Dozens of municipalities have enacted wake-surfing restrictions or ballast bans. Reports indicate roughly 60–76 local ordinances affecting more than 400 lakes. Recent examples include bans or restrictions in the villages of Elkhart Lake, Land O' Lakes, Newbold, Presque Isle, and Lake Tomahawk. Wisconsin’s Last Wilderness Alliance has produced a video that you may view here.
 
	Connecticut
Several municipalities have adopted lake-specific restrictions. The best-known example is the ban on wake-enhancing equipment on Lake Waramaug, approved by the state in 2025. Connecticut is also considering broader statewide standards.
 
	Oregon
Oregon prohibited wakesurfing in portions of the Willamette River beginning in 2022 because of shoreline and safety concerns. You may view their video here. And another here.
 
Why?
 
Why were Vermonters so adamant to restrict wake sports, and why did they work so hard to pass regulations? In polling lake users all over the state, from anglers to swimmers to kayakers to paddlers to bird watchers, to camp owners and environmentalists and lakeside businesses, the Responsible Wakes for Vermont Lakes group compiled a list of reasons for their quest.
 
Boat wakes can cause several kinds of shoreline, property, ecological, and safety damage — especially in narrow lakes, rivers, and shallow-water areas. Here are some examples:
 
	Shoreline Erosion
Repeated wakes wash away banks and beaches over time.
Large wake boats on inland lakes can undercut shorelines, causing:
	collapsing banks

	loss of trees and vegetation

	muddy water from sediment disturbance

Homeowners on smaller lakes often report losing several feet of shoreline after years of heavy boat traffic.
 
	Dock and Property Damage
Strong wakes can physically damage waterfront structures.
Examples include:
	Floating docks torn loose during busy boating weekends

	Boats slammed against lifts or pilings

	Seawalls cracked or undermined

	Kayaks and canoes flipped while tied to shore

Marinas on busy waterways frequently post “No Wake” zones specifically to prevent this type of damage.
 
	Damage to Wildlife Habitat
Boat wakes can disrupt fragile ecosystems.
Examples:
	Nesting birds lose eggs when wakes flood shoreline nests

	Fish spawning beds get disturbed by wave action

	Aquatic plants are uprooted in shallow lakes

	Wetlands erode faster from repeated artificial wave energy

Research on lakes in Vermont, Minnesota, and Wisconsin has examined wake impacts on sediment resuspension and shoreline vegetation.
 
	Safety Incidents
Wakes can create dangerous conditions for smaller craft.
Examples:
	Paddleboarders thrown into cold water

	Canoes swamped near shore

	Anglers knocked off balance

	Swimmers injured after being pushed into docks or rocks

Wake surfing boats are controversial partly because they intentionally generate far larger waves than conventional runabouts.
 
	Infrastructure Damage
In canals and confined waterways, wakes can accelerate wear on infrastructure.
Examples:
	Seawalls deteriorating faster

	Boat landings damaged

	Retaining walls needing expensive reinforcement

	Increased dredging costs from sediment movement

 
That’s quite a catalog of effects, like a rap sheet for a repeat offender. Some Vermonters were awakened to the downsides of this novel marine technology when the boats’ 4000-watt stereos stretched the lake soundscape. These new and expensive boats could tune the vibes as well as the waves. What they left behind was awesome. In the worst sense of that word.
 
Look back at the wake you are leaving behind you. What will other folks see in it? What will they hear? What will they feel? How will it affect them?
 
Testimony
 
The Vermont petition began with dozens of documented eyewitness testimonials to the negative effects of wakesports. Vermonters who had been waked. Personally and sometimes violently. Some of them you read earlier in this book. Here are some more.￼
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Joe’s Pond
[We] have owned our camp on Joe’s Pond about 13, maybe 14 years. We have often been present during very severe weather occurrences, including the big microburst that hit Joe’s Pond in about 2012, or whenever it was. That afternoon we lost 14 trees on our property alone; around the pond huge trees were falling and phone poles snapped. Watching the storm from our camp we saw thousands of whitecaps coming across the pond but never any actual waves. Joe’s Pond is too small a body of water, with insufficient “fetch,“ to allow actual waves to form. So, our dock, boat, and shoreline were buffeted by thousands of whitecaps but no significant waves.
Now, on any given summer day, our shoreline is hit with countless, large, artificial waves created by so-called wake boats, waves that are significantly larger and more powerful than any waves mother nature can create on our small pond. Some of these intentionally created artificial waves crash up and OVER our docks, something we’ve never seen before. We are no longer able to moor our antique wooden runabout out on the water, or tied alongside our dock, as its buffeted and banged by large artificial waves arriving randomly from all directions, often simultaneously. We now keep our boat pretty much out of the water.
What used to be a relatively quiet sandy area in front of our camp, suitable for small children and toddlers, wading and swimming, is now dangerous. When the big artificial waves arrive small children are easily swamped or knocked over. If they’re going to be in the water they require especially strict supervision, with an adult in the water to right them, when they get knocked over. We can no longer simply watch them from the shore.
The plying back and forth of wake boats, designed to create large artificial waves, so that (typically) teenage boys can pretend that they’re surfing, is irrevocably changing the essence of Joe’s Pond. What use to be a relatively quiet body of water with the occasional boat wake has become a veritable washing machine, with large, artificial waves never seen before on Joe’s Pond, now arriving from all directions. Large, powerful wake boats have fundamentally changed the nature of boating, sailing, swimming, paddle-boarding, kayaking, shoreline enjoyment and maintenance, etc., on our small pond.
 
It’s amazing and disappointing that the Joe’s Pond Association board unilaterally decided to adopt a “neutral stance” on this issue without, at minimum, having polled the (hundreds of) JPA members, to learn how they feel on this issue. Having done so sends the message to the State that Joe’s Pond doesn’t really care one way or another. Having done so also plays beautifully into the pro-wake boat faction. Further, if wake boats are restricted on other lakes and ponds but not at Joe’s Pond, then Joe’s Pond may become the easily accessible go-to pond, especially with our new and improved boat launch, right there on Rte. 2. And please, don’t tell me that “regulations” and “enforcement” will prevent abuse. Over our 13, 14 years on Joe’s Pond the only enforcement ever seen is ticketing for lack on PFDs. Don’t expect any new enforcement efforts if wake boating’s are permitted.
 
Echo Lake (Plymouth)
As a small homeowner on Echo Lake, I’ve seen the damage a wake boat can do. 
This past July 13, a wake boat cruised by a few times at a reasonable speed, maybe 300 feet or more from our shore. Still the 3-foot-plus waves damaged the dock’s pontoons and bent the galvanized pipes supporting our dock.
When my daughter and I canoed down the lake and spotted the boat, we spoke with two gentlemen: the boat owner and the lake house owner. The former was pleasant enough, but said that as long as his boat was legal, he intended to use it. He added that he couldn’t use it at the south end of the lake (too narrow) or near the state park directly across from us at the wider end of the lake, 1,100 feet. 
The lake house owner dropped by our place the next day with a Vermont Sports article about wake boats possibly being allowed on larger lakes, with the wrong Echo Lake circled — the 530-acre Charleston one, not the 96-acre Plymouth one we’re on. His comment about our damaged dock was that it was “chintzy.”
The next day I wrote a lengthy letter to the owner, but in the interest of time, I’ll quote my daughter Diane, who puts things more succinctly: “I explained (after he called our dock ‘chintzy’) that my dad was in Connecticut for a few days, and putting in a sturdier dock would take time and money and could not be done before they planned on taking the boat out again. I explained that the boat mucks up the water. I brought him down to the dock and showed him the damage that had already been done. Sounds like (the homeowner) owns the house, but (the wake boat owner) takes his boat around to different lakes. I asked (the homeowner, who owns a ski boat) to please consider using just the ski boat instead of the wake boat. He said he and his friend were going to keep using the wake boat as long as it was legal and we would have to agree to disagree.”
– Jon, Plymouth
 
Woodbury Lake
For 64 years we have been towing water skiers, tubers, knee boarders, ski bobbers, and vintage plywood “surfboarders.” The perils that we have been vigilant for include other boaters, fisherman, swimmers and in more recent times kayakers, paddleboarders, as well as loons and perilous wave trains. 
Woodbury Lake has 4 sections separated by channels, where the largest part is approximately 150 acres for towing activities. While only counterclockwise towing is used in order to reduce conflicts, the addition of wake surfing, with 3 to 5 times the wave heights, from a vessel with no forward visibility, is a definite public safety issue that should be avoided. 
The new technologies produce waves that are 3 to 5 times the amplitude and 5 to 10 times the energy of normal ski boats will increase the peril to swimmers and watercraft such as pontoon boats, kayaks, paddleboards, fishing boats, canoes, waterskiing, tubing, and sailing. 
There are over 40 pontoon boats on Woodbury Lake and most are used by old people who would be injured by broadside waves that have so much more energy than we have ever seen here. The rocking impact would throw these seniors in quite a violent way. 
We saw the first wakeboat launched at the fishing access at Woodbury Lake around 1:00 pm on July 17. During that afternoon there were many kayaks, paddleboarders, pontoon boats, swimmers, fishing boats, and boats towing tubes, as well as toddlers in the water along the shores.  
This wakeboat generated a large wave train, the highest that we’ve ever seen in our 60 years being on this lake. When they arrived our raft was lifted off it’s anchor and slammed into the docked pontoon boat we were sitting on with company. This wave train came from the far side of the lake that is a distance of 1000 feet. 
 
Lake Elmore
Our family has been avid boaters for more than three decades. We have owned boats ranging from an ocean-sailing yawl to an antique cabin cruiser to an electric pontoon boat to a fleet of canoes, motorboats, kayaks, and paddleboards. I have been licensed by the US Coast Guard, and served as a charter captain and boating instructor.
Our four granddaughters swim, kayak, paddle, sail, and motor on Lake Elmore every summer. It’s a small, safe, shallow lake surrounded by family camps at 50’ intervals. A single ballasted wake surf boat operating on our small lake would drive our girls out of the water: the large, deep, unusual wakes would capsize their kayaks and endanger their swimming.￼[image: lp_elmore.pdf]
 
Our camp gets its water from the lake. The prop wash from a single ballasted wake surf boat would raise sediment from Lake Elmore’s shallow bottom that would overwhelm our water filtration system and render our camp unlivable.
 
Over many decades, all of us who enjoy Vermont’s lakes have learned to share these unique natural resources that we hold in common. Through neighborliness, regulation, and everyday courtesy we have made our lakes work well for a wide variety of natural and recreational activities.
 
Lake Fairlee
 In 2021, a resident on Lake Fairlee was treating an elderly couple to a pontoon boat ride when they noticed a motorboat with a surfboarder riding in its wake. It passed down the east side of the lake and turned at the north end near the shallows that support the only loons’ nest, to make a pass along the west side. It was then that a strong wave crashed into the pontoon boat. It broke over the front of the boat that sits about 2 ft above the water, and washed along the entire length of the deck. The 93-year old man and his 90-year old wife had their lower extremities drenched. As the motor boat came around again it hit its own wake, which was still powerful and with poetic justice, knocked the wakesurfer off his board.
 
Northern Forest Canoe Trail
The Northern Forest Canoe Trail supports the petition to regulate artificially enhanced wakes on smaller waterways in Vermont. 
We considered this carefully as we do not often become involved in this type of thing. However, paddler safety and experience are compromised directly from large wakes particularly on smaller waterways where they are likely to be close to the watercraft making the wake. The environmental damage on the shores of smaller water bodies indirectly impacts paddlers by degrading the landscape, water quality and view. Beyond paddlers, our mission includes support for the recreation-based economy in the communities around our trail.
We feel that this proposed regulation is both backed by good research and does not overstep the limits of the environmental impacts. It does not seek to eliminate wake boats entirely, only to insist that they are only used in places where they are best taken advantage of – in deeper water and sufficiently far from shore that they will not cause shoreline damage. These circumstances also allow human powered crafts to find safety near the shore in shallower water,
Our Trail brings people to the State of Vermont from all over the world.Our 14,000+ constituents are not all Vermont residents but are all likely to paddle here at some time. We have members from across the US, Canada and Europe.
- Karrie, Northern Forest Canoe Trail 
 
Joe’s Pond
I am a long time pond resident and open water swimmer for many years. It is my habit to swim with a high visibility, tow-behind buoy for safety. In mid-August of 2021, I had a surprising experience with wake-enhanced waves from a wake boat. I was in the third pond’s west side shore, close to the north end of the slalom course. I noticed the wake boat in the middle of the pond, approximately parallel to the slalom course. I chose to rest in the middle of my swim. I was floating on my back expecting the gentle action of the boat’s waves to undulate beneath me as I took a break. All of a sudden, I was suddenly flipped over and with a mouthful of water I felt a very disturbing undercurrent pulling at me. This was a new, unprecedented experience that I was not expecting. The impacts of wake boats need to be researched for the safety of swimmers.
 
Lake Iroquois
In 2020 my four-year-old grandson was playing in the water next to our dock on Lake Iroquois. A large wave from a wake boat washed him under the dock. As he was wearing a life jacket he was caught between the water and the underside of the dock. One of his cousins pulled him out before other waves arrived so he was not hurt, but easily could have been. This event reinforced my concern over the generation of such large wakes on small lakes. 
 
Lake Fairlee
I was slipping into the lake from my 20 foot dock for a late day swim. A ‘wake boat’—a term unfamiliar to me —passed by at least 200 feet off-shore. The swells of this boat’s wake were the largest I had seen in my 24 years on the lake. As the waves crashed against my steep shore line I speculated that the new hazard these waves created was undoubtedly disruptive to waterfowl habitat as well. Walking back from my dock I noted new, raw dirt exposed at the base of a century-old, badly-undercut white pine … For about two decades, heavily-laden party boats have accelerated erosion. Now we have wake boats.
 
Joe’s Pond
My 22’ pontoon boat  is constantly banging against my dock. It has snapped a few ropes too. I have had to rebuild my retaining wall twice and this past year I have had to fill in behind the wall where the wakes go over and wash it out. You are correct in that they have changed the “essence of Joe’s Pond”.
 
Lake Fairlee￼
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My husband and I have owned a home on Lake Fairlee since 2014. One Sunday morning in July, my husband and young daughter were out paddleboarding and swimming. As I attempted to launch my kayak from the same spot on our shoreline that I have launched it from for the past eight years, I slipped slightly as the waves from the wake boat hit the shore. The waves blocked the view of my feet and caused me to further lose my balance. I fell, and I injured my foot. Badly. (I will spare you the photos of my toes, which resembled small eggplants.) Adding to my frustration was the fact that the boat was well on its way to the south end of the lake as the waves were still, minutes later, hitting the shoreline, bouncing around the swim docks and my husband on his paddle board, disrupting our day.
My daughter who was practicing her swimming strokes had to stop and bob around every few minutes as these boats passed, and as her mother I was nervous watching the boats barrel down towards her. It takes several minutes for the waves to stop after the boats are long gone, particularly at the narrow north end of the lake where we live. Instead of being outside enjoying the Sunday afternoon with my husband and daughter, I came inside and started writing this while icing my foot. Three days later, I’m still hobbling, uncomfortable, with eggplants for toes. Please note I write this as the current owner of a Bayliner whose family loves tubing and waterskiing. I am not anti-motorboat. Lake Fairlee, however, is not Lake Champlain. We need to use our boats—any type of boat—in a context fitting this lake, our lake. Perhaps the operators of speeding boats or wake boats don’t realize the negative impact they are having on their lake neighbors? I’m sure if they really understood they would rethink their use.
 
Joe’s Pond
It has come to our attention that wake boats are becoming more prevalent on Joe’s Pond, and this is an increasing problem. Our pond is relatively small and much of the shoreline is natural and therefore fragile. Also, there are numerous docks with boats tied alongside that can be damaged by the wake of these specialized boats or any boat “plowing” through the water close to shore creating a wake. This pond is really too small for that type of boat to operate without doing damage on shore.
 
Joe’s Pond
After the Sunfish race, Jamie and Marie went to pick up the buoys marking the sailing course. Normally, that isn’t a difficult task, but yesterday there were at least three wake boats all out on the water at the same time and the “sea was running rough” with unnaturally large waves. One wake boat came very close to the pontoon boat and the huge wake caused the rope attached to one of the big marker bouys to break as Jamie was trying to recover it. Jamie nearly got dunked before he managed to get the buoys on board and the anchor lines secured without further damage. I’m reminding drivers of these big, powerful boats to please pay attention and don’t go close to other water craft – or to the shore. We appreciate that you stay off the water during the sailboat races, but young drivers especially, sometimes need to be reminded of the rules and common courtesy. The waves from those boats are really big; I was out with Jamie on the pontoon boat Saturday and we got jostled a few times and watched waves crash on- shore and into boats tied at docks.
 
Waterbury Reservoir
While kayaking at Waterbury Reservoir on Sunday July 4th, I experienced the unfortunate impact of wake surf boating on paddlers. As was the case on this occasion, such boats may appear to be motoring at a sufficient distance and a slow enough rate not to pose any particular risk. However, these boats are designed to generate large waves, and unsuspecting kayakers or canoeists may be in for a rude surprise when the wake from the seemingly innocuous watercraft reaches them. Although my kayak is a wide-based, very stable, recreational one, I did not have adequate time to respond, and my boat was easily capsized by the wake when it reached me, resulting in significant abrasions to my knee and shin as they scraped rocks just below the water’s surface. Needless to say, this put a damper on the day’s outing to a beautiful water body and shook my confidence with regard to venturing any significant distance from the shore as wake boats are commonly encountered at Waterbury Reservoir. I believe Vermont needs to restrict wakeboard boats from at least some of our smaller water bodies, both for environmental reasons and to ensure that paddlers have some options that they can enjoy without needing to be ever vigilant to the risk of getting capsized.
 
Joe’s Pond
I have two properties on Joe’s Pond and am one of the few residents that has two beaches. I also have a dock system that is in an “H” formation with two boats attached. ( I used to have a sailboat but found the wakes from the boats kept it always crashing into the docks so I sold it.)
The wake boats create an enormous wake that comes crashing onto my beach and pulls my sand and a little of my banking each time. It leaves grasses on the beach and dead fish. There is such a pull in the waves that I am finding that I am changing my water filter more than I ever used to. (I draw water from the lake as my water supply.) I have also put logs on the beach to try and keep what banking I have.
Another problem with the waves is the crashing and banging of the boats. I have had to replace lines to my boats as the waves have tugged so hard that the lines have broken. My little boat just bumps on the side of the dock. It is frightening to watch. It is like a micro burst force.
I have no ill-will against anyone that has a wake boat but I strongly feel we need to address this problem. When I have been paddle boarding, the waves have tossed me in the water. I try not to go out on the water to swim or do other activities. It is just too rough.
 
Lake Parker
We wish to express our high level of concern about the potential for wake boating activities to adversely impact Lake Parker’s natural environment, its water quality, and the enjoyment that we and a majority of the other property owners enjoy during our time on Lake Parker in West Glover, VT. Our lake is a relatively shallow (average depth: 25 ft), narrow lake covering approximately 240 acres. In particular, we are concerned that wakes from these powerful boats with ballasts will disturb our nesting loons. This year, and some years in the past, the loons nested in a marshy area; the loon’s nest was only 4 to 6 inches above lake water level. Waves from wake boats can be as high as 4 to 5 feet, and even if these boats were to stay far away from the shoreline, the resulting waves would have surely washed over the loon’s nest, dislodging the two eggs, and destroying the possibility of the loon chick’s hatching and survival. To date, we have not had wake boats or wake boating activities on this lake; we are concerned that wakes from these boats will cause damage and/or harm to shorelines, docks, boats, swimmers, paddled vessels and wildlife.
 
Lake Raponda
My story about Wake Boats happened on Lake Raponda this summer. We have a floating dock, positioned by metal pilings embedded in the lake bottom. The system has served me well for 5 years. But this summer a Wake Boat appeared on the lake and was active 450 to 600 feet off of my dock. The waves produced by the boat were ferocious and rocked and bounced my boat (small Boston Whaler) and my dock. The wave action was so strong it pulled one of my pilings out and threatened the dock with my boat. I’m not sure what would have happened if I hadn’t been there to replace the piling. Needless to say, I feel wake boats are inappropriate for small lakes and should be banned or reduced in speed to no-wake.
 
Lake Raponda
A neighbor told me about getting tossed off her paddle board by a wake boat.
Another neighbor said she and a friend were paddling in canoes and her friend’s canoe was overturned by one.
A couple at the public beach on Lake Raponda shared that they were afraid to allow their grandchildren to swim more than a short distance from shore, due to the wakes caused by these boats.
Another mentioned the water where they live is clear, except when wake boats are using the lake, and then they can’t even see through it.
An acquaintance, who participates in motorized boating and owns a ski-doo which he trailers to a large lake, said, when told of wake boats on Lake Raponda, “There’s no good reason for a boat like that to be on such a small lake. It’s not worth the environmental damage.”
A long-distance swimmer stated they no longer feel safe swimming in Lake Raponda, even when wearing a safety bubble for visibility.
 
I also speak on behalf of the loons, who apparently get disturbed by these wakes, and are less likely to nest. I no longer kayak with my dog due to a fear of being tipped over by a wake boat. The pleasure of a few are limiting the pleasure of many.
Decades ago, when I was a teen and Lake Raponda far less populated than currently, my now ninety-two year old father said to me, as we were looking at the water, “They’re not making any more lakes. We’ve got to take care of the ones we have.” I have never forgotten my dad’s words.
 
Lake Raponda
Here on our small lake, we have seen first-hand the incredible problem these wake boats pose to our lake, waterfront, and property. At times I had to literally hold on to my boat while it sat at our dock and got rocked and slammed into the sides. I’ve watched wakes hit our shore and wash earth and rock back into the lake water. I want to make it clear that I do not see this as a water quality issue or a motorized boat issue on our lake; just an issue with the operation of “Wake Boats” specifically.
 
Lake Raponda
Having spent some of most summers at Lake Raponda for more than 70 years, and now living here year round along Raponda’s east shoreline at the widest point for the past five years, I have an appreciation for the many changes that the lake and its watershed have experienced over many years. I can say with certainty that one major change in Raponda in the couple years has been the emergence of a new type of powerful—and destructive— large motorboat that “plows” through the water at slow speeds relative to water ski boats: the wake boat. 
Wake boats can generate wakes several times higher than the size of the waves I have observed during any natural windstorm on our small 120-acre, shallow lake (maximum depth is 12 ft). In addition, these powerful, stern heavy boats also disturb the lake bottom with the wakes they create as they “plow” through the water with their propellers angled towards the lake bottom. How do I know this? My next door neighbors who have performed Raponda VT DEC lay monitoring for many years tell me that within the week immediately following the onset of wake boat activity, secchi disc readings taken regularly decrease—an indication of a disturbed lake bottom. 
Additionally, in my mind it is no coincidence that the last two summers at times when active wake boat usage has been peaking in midsummer that our lake experienced its first two cyanobacteria blooms ever. I’ve also been impressed with the large, powerful wakes that Raponda wake boats generate. These have the capacity to undermine the shoreline through their erosive effects. Two years ago we had one wake boat on our lake and now we have three; I shudder to think what the adverse impacts of these boats will be as greater numbers of more and more powerful wake boats operate on our small, shallow lake. 
If this trend continues, I have no doubt but that the present adverse impacts will be compounded as these boats scour Raponda’s bottom, erode its shoreline, interfere with enjoyment of others (swimmers, paddlers, water skiers, party boats, etc.), and place small paddle-propelled boats in danger of being swamped. I also have no doubt but that their continued use on our small shallow lake will eventually result in an even more noticeable decline in Raponda’s water quality and the quality of life enjoyed by the vast majority of those living and recreating in our now still, beautiful, healthy lake. As my neighbor Laura Winter relates in the story of what her father said to her as a young child: “We need to take good care of Lake Raponda; they are not making any more of them.” 
 
Shadow Lake (Glover)
I live on Shadow Lake near the Boat Launch and Greeter Station so I have a pretty clear sight line to the boats entering the lake. One afternoon in July, an extremely large boat put in which in itself is concerning because Shadow is a small, 217 acre lake. I had heard about but had never seen a wake boat in person before and I did not know what I was looking at. I was so concerned that this enormous boat was indeed a wake boat, that I walked over to the Greeter on duty at the boat launch to inquire. He agreed that it indeed was a very large vessel (“way too big for this lake”) but couldn’t shed any light on my concern. As the boat was operating, I could clearly see that it was a wake boat because the rider was surfing the wake right behind the stern of the boat.
The next day, as the boat was exiting the lake, it cruised by our residence at a slow speed at approximately 75-100 feet from shore creating a very large wake. I was on the dock at the time where our boat was tied up. I tried to wave them off- to no avail. As the waves came in, I knew that our boat was going to get slammed repeatedly against our dock so I sat down on the dock to try and stabilize the boat. That was a good choice because when the waves hit, they lifted the dock off the bottom and me with it. Our boat rocked violently and was forced under the dock which it crashed up into causing damage to the gunwale. This action was repeated several times as the waves kept rolling in. This situation could have ended up much worse. I am thankful that I was not thrown off the dock or, worse yet, had my grandchildren on the dock with me. I was lucky not to have had my arm or leg pinned between the boat and the dock as I tried to stabilize the boat. WAKE BOATS SHOULD NOT BE A PRESENCE ON SMALL LAKES AND PONDS for many reasons- public safety being only one.
 
Lake Salem
My family and I have enjoyed the lake for over 30-years. I currently serve as a lake association director with added responsibility for our boat access greeter and milfoil management programs, so spend a fair amount of time on and around the lake. We preface these comments by saying that the two or three wake boats currently operating on Lake Salem appear to be respectful of other lake users. This is not intended to discredit their chosen use of the lake, only to note how that activity affects other users and some observed environmental impacts on this generally boat-friendly lake.
Safety. Some wake boat-generated wave activity seems to linger well after the boat (and its sounds) have left for another area of the 788-acre lake. These waves seem to be of a different structure than other large wakes observed by us over the years. They are large enough to create whitecaps well after the boat has moved on and come at you in a silent, tsunami-like pattern. These waves have been observed on at least two occasions on this lake which is long enough to sustain wake boat activity up to 1.5 miles. Our fear is getting broad-sided by one of these waves in any type of water craft but especially in our canoe, kayaks or paddle boat. Out of caution we now do not, as a rule, paddle when a wake boat is present. For similar reasons extra caution is necessary when our grandchildren are swimming as they have almost been knocked over by these waves.
Environmental impact. We’ve observed an increase in scouring of the lake bottom near the shore of our camp in the shallows exposing the roots of aquatic plants known to be favored by ducks and geese as food. We’ve observed a clouding of the water in the aftermath of repeated wave activity on calm weather days when the water is normally clear, especially in the shallows. Possibly related are outbreaks of blue-green algae (cyanobacteria) in recent years. 2021’s October outbreak resulted in the cancellation of our Eurasian Water Milfoil removal efforts for the remainder of the season.
Change in ambiance. On calm weather days the extended crashing of waves from wake boat activity, especially in the shallows, creates a strange dichotomy: that one is at the ocean, not sitting by a medium size lake in Vermont. We often observe wake boats operating for 3-4 hours at a time — significant on these cherished and limited prime weather days.
Concern for moored boats and contents. Sudden large waves cause unusually violent snapping of mooring lines and bow water-crashing of our small sailboat and fishing boat, especially when wake boats are operating closer to shore. No observable damage has been found to date but more frequent checks to ensure mooring and fuel line connection integrity as well as other boat contents is now required.
 
Shadow Lake
There is also a social impact here, as well. As those who have the money to purchase these wake boats do, the little guy who just wants to go enjoy the water in a $200 kayak that they bought at Big Lots can’t because now it’s too dangerous. It pits many of us against those few who have the means to bully.
 
Lake Groton
I have been on lake Groton for 58 years. I currently live on the lake. I have never seen erosion like I have since wake boats have been around. I love water sports and have water skied for many years but I do not want the shores devastated from a sport that does not belong on small lakes. We have a plant called bladder wart that floats on the surface after coming up from the bottom. I have noticed that after wake boats have been around that this plant has become a nuisance. I have no scientific proof but I think the boats blast the plants from the bottom to the surface. I don’t like to stop someone from having fun but these boats are hurting our shorelines. – Thomas
 
Lake Seymour
“Last summer, my husband and I were fishing on Lake Seymour, where we own a camp, when a wake boat turned and passed us. They got my fishing line and all we could do is hold on and hope our 14-foot fishing boat wouldn’t flip over. It was so scary, and if I had been in my kayak I would have been flipped over and drowned. These boats belong on a much bigger water than lakes in Vermont, where people use small boats.” – Katherine 
 
 
The first step in outlawing a dangerous practice is to document it, with eyewitness evidence from the people most affected. Full of visual images and personal opinions, these testimonies establish the nature of the problem from a human perspective. That’s the best place to begin.
We can’t show video examples in this book, but you may connect to some that illustrate the damage and danger caused by wakesports, from Wisconsin, Vermont, and Oregon.
 
Wakesports and Swimmers
Responsible Wakes interviewed Kathleen from Joe’s Pond, Paul from Woodbury Lake, Pam from Lake Memphremagog, and a swimmer from Lake Champlain. All are are serious swimmers who have enjoyed Vermont’s lakes for many years.
 
Kathleen, Joe’s Pond
Kathleen, tell us about your swimming on Joe’s Pond.
I am a long-time pond resident and open water swimmer for many years. It is my habit to swim with a high visibility, tow-behind buoy for safety. 
Tell us what happened to you in 2021.
In mid- August of 2021, I had a surprising experience with wake-enhanced waves from a wake boat. I was in the third pond’s west side shore, close to the north end of the slalom course. I noticed the wake boat in the middle of the pond, approximately parallel to the slalom course. I chose to rest in the middle of my swim. I was floating on my back expecting the gentle action of the boat’s waves to undulate beneath me as I took a break. All of a sudden, I was suddenly flipped over and with a mouthful of water I felt a very disturbing undercurrent pulling at me. This was a new, unprecedented experience that I was not expecting. 
What should be done to protect swimmers?
The impacts of wake boats need to be researched for the safety of swimmers.
 
Paul, Woodbury Lake
Paul, tell us about your swimming.
As the owner of a camp on Woodbury Lake for over 40 years, I’ve been a daily avid open water swimmer. Working summers in the Northeast Kingdom, I also frequent Shadow, Parker, and Caspian, three of the lakes that will allow wake boats under the proposed 500-foot regulation. I tow a buoy with a light, stay close to shore, and pay close attention to boat traffic. None of these measures will help me or any other swimmer recover from a silent, unexpected three— to four-foot wave. In a wake boat’s enhanced-wave mode, when heavy ballast weighs down the stern and causes the bow to rise, the forward vision of the boat operator is blocked from seeing swimmers and watercraft in the path of the boat. 
Have you heard about other Vermont lake-swimmers and paddlers?

Yes. A swimmer from Joe’s Pond said, “I try not to go out on the water to swim or do other activities. It is just too rough.”
  A long-distance swimmer from Lake Raponda stated they “no longer feel safe swimming in Lake Raponda, even when wearing a safety bubble for visibility.”
A kayaker from Shadow Lake in Glover reports that  “the little guy who just wants to go enjoy the water in a $200 kayak that they bought at Big Lots can’t because now it’s too dangerous.” 
A paddler from Lake Salem warned, “Out of caution, we now do not, as a rule, paddle when a wake boat is present…extra caution is necessary when our grandchildren are swimming as they have almost been knocked over by these waves.” 
A resident of Lake Iroquois reported, “In 2020, my four-year-old grandson was playing in the water…A large wave from a wake boat washed him under the dock. Wearing a life jacket, he was caught between the water and the underside of the dock.”
What’s your conclusion?
In addition to shore erosion, dock and boat damage, flooded loon nests, swamped kayaks and paddleboards, destructive sediment agitation near our water intakes, and much more, swimmers are at significant risk from wake boats. Will the very reasonable proposed regulation — 1000-foot from shore, minimum 20-foot depth, minimum 100 contiguous acres — come into effect only after someone drowns in one of our beautiful lakes? We all really hope not. Please, let’s act now before someone perishes. 
What should be done to protect swimmers?
Increase the distance-from-shore requirement to 1,000 feet. 
 
Pam, Lake Memphremagog
Pam, tell us about your swimming with wake boats on Lake Memphremagog.
Stretching across two countries, Lake Memphremagog is the third deepest in Vermont. It contains 21 islands. Province Island, the largest, is divided by the international border. The lake is irregular in shape, and along its shores are several striking indentations, in some places low, and in some other parts high and rocky. The lake is within the larger territory originally inhabited by the Abenaki tribe.The lake’s name, Memphremagog, is derived from the Algonkian language, in which Memrahabegek means “where there is a big expanse of water”.
Pam, tell us about your experience with wake boats on Memphremagog.
I have personal experience of wake boat mayhem. I am an open water swimmer and kayaker. Last year on Memphremagog I was kayaking for another marathon swimmer. We were coming back down from a trip around Province Island towards Cove Island on a lovely summer day. We had probably just crossed the border, although it is hard to tell there. We were surprised to see Border Patrol/police boats from both Quebec and Vermont as we were crossing. However, they were not after us for border violations, they were checking to see that we were OK, as we had been hit with a large “out of nowhere” wave. 
What happened next?
No boat was in evidence, it was long gone. The wave then crashed into the shore around Eagle Point – a nature preserve. Both the swimmer and I are experienced, and although we were clearly rocked, we were not swamped. 
Tell us about the wave.
That kind of “surfable tidal wave” for kids or adults on paddle boards, or swimming near the shoreline, is high risk. It should not take a tragedy to create safety parameters. The lakes are supposed to be shared by all of us, including birds, animals and fish. An elite pastime such as wake surfing should not be able to impact negatively on all of us.
What should we do about wake boats?
There is a lot of concern about wake boats and the need to limit their damage on Memphremagog and all the other lakes in the region. While my personal preference would be to ban them totally, I support the position taken by Responsible Wakes for Vermont Lakes. They want to keep these boats 1000′ from shore rule, a rule that, although far from perfect, is better than the previous suggestion of 500′. 
If we do not take care of our environment and protect it Vermont will no longer be the “Tourist Paradise” that we are aiming for. Tourism is an economic driver here that we can easily lose. Churning up the lake bed destroys fishing potential, and we will risk the shore birds that pull the ornithologists among us. So far we have kept invasive species at a manageable level, but these boats as they chop and spread the plants can change that.  
 
Anonymous, Lake Champlain
Tell us of your experience swimming with wake boats
I am a swimmer and have a beachfront house in Shelburne on Lake Champlain. One day, as I was swimming less than 50 feet offshore, my swim cap began to buzz and I thought there must be a methane upwelling beneath me. To my shock, I realized that a wake boat was coming into their dock and didn’t see me as the waves from the wake produced by the boat must have obscured me from the driver’s sight. 
What happened next?
The boat came within 5 or 6 feet of hitting me.
What should be done?
At a marina there are warnings about wakes, and buoys to navigate through for safety. Unfortunately, there are no such speed deterrents along other shorelines and the waves from wake boats produce a visibility problem and dangers for swimmers, even nearshore.
I know the issue is really about the ability of smaller lakes to handle the dangers of wakes from wake boats, but even on Lake Champlain, there’s this issue of visibility for swimmers that I wanted you to be aware of.
 
Wakesports and paddlers
Paddler Chip Stone spoke out loud and strong in his compelling  piece in VT Digger, Wake Boats Are a Genuine Threat to Paddlers. In addition to his love of paddling, Chip is a former state legislator, former commissioner of economic development, and a retired banker. Chip knows his stuff. In his VT Digger piece, he noted that, “Vermont has a long history of innovative laws to protect the environment and civil rights. We kept billboards from our highways; we created the bottle bill; we enacted Act 250; and we were the first state to recognize civil unions. We should be strong enough to protect our lakes and ponds for traditional use.”
Chip is not alone in his desire to protect Vermont’s lakes and ponds. Listen below to what other Vermont paddlers have to say about the many undesirable adverse present and irreversible environmental impacts of wake boats in our state.
 
Rick Yeiser, Worcester — “Why should one very small group of users be allowed to make life miserable and dangerous for the rest of us?”
Paddlers far outnumber wake surfers in Vermont. RWVL estimates that the Green Mountain State hosts more than 20,000 paddle craft and fewer than 200 wake surf boats. What do our canoeists, kayakers, paddle boarders, and rowers think of the proposed rule to regulate wake sports on our lakes?
Wake boats create conditions which eliminate most other￼[image: Group pasted-image.png Caption: Paddlers on Little Averill Pond with the Brousseau Mountain cliffs in the distance Paddlers on Little Averill Pond with the Brousseau Mountain cliffs in the distance] uses of our lakes. Why should one very small group of users be allowed to make life miserable and dangerous for the rest of us? How would you like to be sailing a small sailboat when a wake boat happened by? How would you feel if your twelve-year-old daughter was peacefully riding a paddleboard when a wake boat appeared and swamped her with the wash from the boat? And, don’t forget that it’s not just the boat itself that is harmful; it’s the almost never-ending tsunami that the boat unleashes. There is no room for compromise here. Wake boats will dominate a lake to the exclusion of almost all other uses.
Steve, Montpelier — “The 500-foot offset effectively precludes paddling and small boat use from much of the surface area of affected lakes.”
I have paddled extensively on flatwater and whitewater in canoes and kayaks for at least 50 years. Wake boating is not a normal use on Vermont lakes, and, in my opinion, it represents an existential threat to canoeing, kayaking, paddleboarding, and use of other small craft. A four-foot wave generated by one of these boats would be almost impossible for a canoe to survive. Even waves two feet high are difficult to negotiate. Surviving a wave usually involves a change of course, quartering into the wave, and an aggressive brace. Experience, skill, good timing, and luck are necessary to avoid capsizing. I support the petition for a 1000-foot separation from shore, in water more than 20 feet deep, for protection of natural resources and prevention of property damage. This standard seems to be the minimum necessary for these purposes. The counter proposal being considered by DEC for a 500-foot separation from shore is not adequate.  The 500-foot offset effectively precludes paddling and small boat use from much of the surface area of affected lakes. This is exclusionary and unfair to the majority of boaters on Vermont lakes. The 500-foot proposal delivers virtually exclusive use of huge lake surface areas to these large craft and ignores the thousands of small boat paddlers, sailors, and fishermen who have been paddling and sailing all over Vermont’s lakes for generations.
Chip, East Montpelier — “Where use of wake boats is permitted you are effectively disallowing the safe use of paddle craft anywhere near them.”
I’ve had a lifetime of paddling experience from the Maritimes to the northwest territories, from Montana south to Arizona and Mexico.  I’m an okay paddler. Two years ago, I was capsized at the Waterbury Reservoir by a wake boat passing a couple of hundred feet behind me. I was caught unaware when the wave chain reached me. Imagine a beginner paddling a 10-foot kayak a few hundred feet from shore and a wake boat delivering 3-4-foot waves a few hundred feet away. It will still be a threatening-sized wave when it meets them. That’s a pretty long swim to shore. From a safety standpoint wake boats and paddlers are not compatible.  Where use of wake boats is permitted you are effectively disallowing the safe use of paddle craft anywhere near them. The proposed 500-foot buffer would mean that Waterbury, Marshfield, Groton and Caspian could all have wake boats … which means even semi-safe paddling would be restricted to a couple hundred-foot lane around the perimeter of the lakes. That isn’t fair. 
 
John, Middlesex— “Wake boats and their large waves doubtless worsen the very problem we’re spending millions trying to fix.” 
Three-foot waves can easily capsize canoes or kayaks. And if you’re a kid or a geezer like me on a stand-up paddleboard, forget it, you’re swimming. I was a journalist for 40 years and reported many stories on the worsening impact of toxic cyanobacteria blooms. These blooms are fueled by nutrient pollution often exacerbated by crashing waves that wash organic matter into our clean lakes. Toxic algae forced the city of Burlington to close its beaches 41 times in the summer of 2020. Now you see blooms more frequently on other bodies of water – such as Joe’s Pond – once thought safe from this plague. Wake boats and their large waves scouring shorelines would doubtless worsen the very problem we’re spending millions trying to fix. It’s clear this one activity favored by the few precludes numerous others treasured by the many. 
………………
Phil, Montpelier— “This draft rule suggests I should hug the shore when kayaking or sailing and not venture into the deeper parts of a lake farther from shore.”
A sudden, big wave from a wake boat could easily capsize me and fill the canoe with water, not a happy prospect for this 70-something geezer. I also have a Sunfish that I take by trailer to sail on Vermont lakes. That, too, could easily be capsized by a wake of the size generated by wake boats. At the other end of the age spectrum, my 6-year-old granddaughter got her own kayak for her birthday last summer.  She is learning fast, but I know she couldn’t handle a two- to four-foot wave. Her mother (my daughter) has her own kayak and often has her other child, a 4-year-old, aboard. If there were one or more wake boats operating on a lake they visited, I am sure my daughter would turn around and drive home, fearing the lake would not be safe for her family.
The 500-foot rule seems primarily designed for shoreline protection. But this means that if I am in a small craft 400 feet from shore, I might be only 100 feet from a wake boat and could be hit pretty hard by a wake boat wave. This draft rule suggests I should hug the shore when kayaking or sailing and not venture into the deeper parts of a lake farther from shore. But when wake boats are active, why should so much of the lake be essentially off limits to those – the majority, by far – who want to fish, kayak, canoe, paddleboard, sail, swim, waterski, or use their normal motorboats or pontoon boats?
This is a case where a new and unusual use is not good for our lakes, and it impacts so many other users that it should be forbidden or sharply limited. Looking to the future, wake boats are likely to get bigger and make bigger waves, and there will be more of them. I urge you to act boldly now, while you can.
………………
David, Joe’s Pond —“I know from firsthand experience that a 1000 feet requirement is absolutely necessary…”
My family has had a camp on Joe’s Pond for 65 years.  We love our pond. We experienced a blue-green algae bloom these past two summers.  This algae is scary stuff.  It is highly toxic to humans, pets, and wildlife. We need to do everything we can to make sure wake boats do not promote blue-green algae in our waters.  One of the most effective things that can be done, is to adopt the DEC’s 20-foot depth rule.  Another is to extend the distance from shoreline rule to 1000 feet. I also know from firsthand experience that a 1000-foot requirement is absolutely necessary to allow kayakers, canoeists, paddleboarders, sailors, and swimmers, to use and enjoy our lakes.  It is also necessary to protect our fragile shorelines.  
If we don’t do something now, the problem will only get worse.  I remember the first wake boat on Joe’s Pond and the ones that have come after.  They are bigger, produce more wake, and there are more of them.  So, the time to act is now.
………………
Steve, Springfield VT — “Most kayakers are unaware of this [wake boat] threat — they would see a powerboat approaching and think nothing of it until they are swamped by their monster waves.”
Before the introduction of wake boats, Vermont’s waterscape had evolved into an equilibrium between the interests of lakeside homeowners, powerboats, and small craft. 
I have a very stable recreational kayak and I was unaware of these boats. Before I heard of your rule making process.  I count myself lucky that I have not encountered them on Willoughby or Great Averill Lakes where currently they can pass within 200 feet of me. I have successfully navigated the wakes generated by water skier boats without difficulty.
Wake Boat waves have already capsized kayaks and canoes and washed paddle boarders off their boards.  Paddle boarders are a new exploding population on our lakes. I see no way to escape the nightmare scenario of me being capsized and floundering in the middle of a large lake with my boat full of water trying to tow it ashore.  I am not a strong swimmer and always wear my life jacket — still I could drown trying to save my boat. 
Most kayakers are unaware of this threat — they would see a powerboat approaching and think nothing of it until they are swamped by their monster waves!
Wake Boats will get bigger, their numbers will only increase, their waves will become taller. More small craft will be swamped — people will drown — people will Die!  …  The state police have stated that enforcement of any regulations are almost impossible. Milfoil and Zebra mussels will spread.  The honor system only goes so far.
I feel no sympathy for these people who have paid between $100,000 – $200,000 for their boats and do not feel that this gives them the right to destroy the safety and tranquility of our Vermont lakes. 
 
Who owns our lakes?
All this testimony raised this important observation: Much of Vermont belongs to the people. We share in common the Green Mountain National Forest (400,000 acres), our State Parks (43,000 acres), and our State Forests (345,000 acres). The people own the public schools, the public highways, and the State Colleges and Universities. Vermonters in common also own the lakes and ponds, 800 of them, covering more than 300,000 acres of public waters. All these resources are held in trust for all of us, and the generations to come, to enjoy together.
We regulate what people can do in each place to preserve this enjoyment. You may not drive a bulldozer through the state park. You may not light up a cigar in a crowded kindergarten classroom. You may not swerve across the lanes at 100 miles per hour on the highways. You may not park your pickup with RV attached on Main Street in Montpelier for a week. You may not send your sewerage into the lakes and streams. We have learned over the years that these regulations are necessary to preserve and protect our valuable common resources.
In crafting these regulations, Vermonters have wisely applied the general principle that people are free to do whatever they wish in these public spaces as long as it does not infringe on the enjoyment of others. When a new technology comes along, we apply this principle, and regulate as necessary. After jet skis appeared on our lakes in the 1980s, we passed laws to restrict them to lakes of 300 acres or more, and to the daylight hours. When personal drones arrived a decade ago, we restricted them to where they would not interfere with aircraft or spy on the neighbors. We the people, in democratic fashion, voted to enact sensible regulation of these new devices.
Today, on many of our lakes, a new type of boat has recently appeared, one that creates a four-foot artificial wave on which a rider may surf — on a surfboard as if they were out on the ocean. This new technology, as you might imagine, can have damaging effects on our lakes and on the people who enjoy them. They stir up bottom sediments, erode the shorelines, preclude paddlers and swimmers from enjoying the lake safely, and contribute to the spread of invasive species and potentially-toxic blue-green algae. 
 
The question now before us is how best to apply the principle described above to this new technology.
 
When we started our work in Vermont, wakesurfers could practice their sport on all 73 lakes that allowed motorboats, from the  278,000-acre Lake Champlain to the 79-acre Center Pond in Newark. A total of 318,000 acres of lake were at their disposal. Their only restriction was to slow down to no-wake speed — less than five miles per hour — when they were closer than 200 feet from shore, other boats, docks, and swimmers, as all motorboats must.
Responsible Wakes for Vermont Lakes, a citizens’ group of lake users, petitioned the State to regulate wakesports in 2021. Now in 2026, five years later, we have protected 14,000 acres from these boats, mostly on our smaller lakes, amounting to about 4% of the total acres available. The wakeboaters still have more than 300,000 acres of lake to work with. This sensible regulation allows wake boaters to enjoy this new sport on the public waters of the Green Mountain State, but puts reasonable limits on how they infringe on the enjoyment of others.
 
Opposition
Vermont’s efforts to regulate wake sports were supported by a majority of citizens, but opposed by a small minority. These opponents included four groups of people: 
	Wakeboat owners.

	Wakeboat dealers.

	The national water sports industry.

	Vermonters who resist any new government regulations.

It was important for us to understand the motivations and capabilities of each of these groups of people, and then to develop resources and strategies that could overcome their influence on the state rulemaking process.
In anticipation of the opposition that we expected, the petition from Responsible Wakes for Vermont Lakes gathered scientific, economic, and eyewitness information that would show the need for regulation, and contradict the arguments of our opponents. In hindsight, our most effective arguments focused on safety, water quality, science, and economics.
 
Wakeboat owners
There aren't many of them in Vermont – about 200 when we first began – but they remained a committed force throughout. Anyone who has paid over $200,000 for an aquatic toy will be concerned if they find themselves unable to use their boat on their favorite lake. Most of these wake boat owners had a home or a cabin on one of the lakes that was under discussion for wakesports restriction. They could be counted on to write numerous public comments, and show up at the many hearings that took place in the process of adopting Vermont’s wakesport rules.
 
Wakeboat dealers
Even though fewer than a dozen wake boats are sold each year in Vermont, they were a lucrative business for the handful of boat dealers who dealt in this type of expensive craft. Vermont has many boat dealers who sell thousands of boats each year, but most of these are kayaks, fishing boats, small sailboats, pontoon boats, canoes, and paddle boards. Most active in the opposition was the wakeboat dealer on Lake Bomoseen, one of our largest lakes, with a substantial population of wakesurfers. It was this family-owned dealership that instigated and coordinated the opposition of the wakeboat owners in Vermont as well as the national wakesports industry associations.
 
National wakesports industry
The National Marine Manufacturers Association (NMMA) is an industry group made up of boat builders and marine engine manufacturers and importers. They've been around for almost a century, and are well organized and well funded. Their job is to promote boating, market their products, and lobby against any restrictions on what people can use their products for.
The Water Sports Industry Association (WSIA) is a newer group that focuses on the accessories and specialized products for towed water sports, wakeboarding, sailboarding, kite boarding, and wakesurfing. They are also well funded and more narrowly focused on making sure that their sports, which in some cases are quite dangerous, are restricted as little as possible.
Over the last five years, both groups have worked in tandem to oppose restrictions such as those in Vermont, and fight regulation in other states as well. They both contributed to the thousands of dollars paid to their lobbyist in Vermont. They both helped to organize Vermont wakeboat owners and dealers to testify at the public hearings and contribute written comments along the way.
 
Anti-regulation folks
In Vermont, as in most communities and states, you will find a small minority of citizens who object to all forms of government regulation, and would rather see Federal, state, and local governments refrain from anything that would restrict individual freedom. Our proposals for wakesport regulation drew a few of these folks out of the woodwork here in Vermont, but not as many as we expected. And up until the very end of the process, the national partisan politics of the current moment did not much affect the rulemaking process.
However, at one point Americans for Prosperity, a national right-wing advocacy group funded by the Koch brothers, and encouraged by wake boat dealers, sponsored a “Legislators at the Lake” session at Lake Bomoseen. Few attended, but two of the legislators involved later organized a last-minute letter to the Legislative Committee on Administrative Rules, opposing the adoption of the wakesports regulation, and signed by two dozen legislators, all from the same party. Their partisan ploy was ineffective in the face of the overwhelming public support — on both sides of the aisle — organized by RWVL.
 
Arguments
The arguments of our opponents fell into four categories:
	There is no problem with wakesports on Vermont Lakes, so no regulation is necessary. 

	The  scientific evidence shows that wake sports offer no more disturbance than any other use of our public waters.

	The proper solution is to educate boaters and the other users of the lakes so that they can both enjoy this public resource.

	Any regulation of boating activity will impede the economic development of the boating industry in Vermont and elsewhere.

	
Anticipating these arguments, RWVL made sure its petition provided clear counter-arguments to each of the opponent’s points; that its website provided further detail to refute each of these arguments; and that its supporters focused on these points in their written and oral comments, as well as their letters to the press, during the rulemaking process.
 
To show that wakesports were indeed a problem on Vermont lakes, RWVL collected documented eyewitness testimony from hundreds of lake users, reporting serious incidents of personal and property damage, as well environmental effects from wakesports.  Some of these you read about above; many others appear in the RWVL petition, on the RWVL website, and in the public comments collected by DEC during the rulemaking process.
 
RWVL collected the results of dozens of scientific studies that showed how wakesports created dangerous, long-lasting wakes; how they damaged lake bottoms and shorelines with their prop wash; and how they formed a hidden vector for the spread of aquatic invasive species. These may be found in the chapter on Science later in this book, in the RWVL petition, and in the section on Science in the RWVL website.
We also called on engineers and scientists within the community of RWVL supporters to develop rebuttals to the science-based arguments of the opponents. Most of those arguments were based on two studies conceived and funded by WSIA and NMMA, referred to in this book as the Goudey study, and the Fay study. Goudey ran wakeboats across a lake in Florida and measured the wave height at various distances; Fay ran no boats at all, but computed theoretical mathematical predictions based on fluid dynamics theory. Both concluded that wakeboats were no more dangerous than normal motorboats.
These two studies were quoted over and over in the testimony of the lobbyist, the wakeboat owners, and the wakeboat dealers. During one round of public comments, the same quotation from the Goudey study was copied and pasted 57 different times in the written comments from these folks. In the chapter on Science later in this book, we will review these and the many other studies relevant to the sensible regulation of wakesports.
Both studies concluded that wakeboats produced waves that were no bigger than those from other motorboats, or from waves created by the wind. Both of these claims were refuted by respected scientists, as you may read in the Appendix.
 
WSIA and NMMA make frequent reference to their efforts at boater education, and publish many videos and pamphlets to help make the point that boater education alone will overcome any need for restriction or regulation of wakesports. They claim that if all boaters followed their recommendations, there’d be no problem at all even on the smaller lakes. This argument appeared in many of the public comments from our opponents, and in much of their oral testimony. Our best rebuttal to this argument was the counter-testimony from eyewitnesses that proved that boater education had failed to prevent the environmental and safety problems caused by wake surfing on Vermont lakes.
 
In terms of economics, our opponents claimed that boating and other water sports contributed millions of dollars to the Vermont economy. Outdoor recreation and tourism being an important part of Vermont’s gross state product, this seemed like a cogent argument. NMMA and WSIA published many sleek graphics showing the extent of water-based recreation contributions to the Vermont economy.
But a closer analysis of these data showed that little if any of the economic impact was due to wakesports. Most of the boating in Vermont is with human- or wind-powered craft, not with wakeboats. We gathered information to show that Vermont has 20,000 kayaks, but only 200 wakeboats. We found evidence in the annual Vermont tourism survey that no tourist had ever mentioned wakesports as a reason for coming to visit Vermont, but more than a quarter of them mentioned quiet water activities as their motivation for making a trip to the Green Mountain state. We also interviewed boat dealers, who told us that most of their business is in the sale and rental of kayaks, paddle boards, fishing boats, small motorboats, and sailboats. And that in fact the appearance of wakeboats on a lake often depressed their business.
Further details on this topic are included later in this book in the chapter on economics.
 
During the second round of rulemaking, the DEC received 1400 written and oral comments on the wakesport rules. Two of our RWVL leaders analyzed these comments and produced a comprehensive rebuttal to the arguments presented by wakesport supporters. You may read their analysis in the Appendix. It was careful and competent works like this that convinced Vermont’s government that wakesports needed serious restrictions.
 
In Vermont, Responsible Wakes for Vermont Lakes overcame the arguments of our opponents with stronger arguments on our side of the issue, fully documented, fully researched, communicated widely, and followed up in public testimony by our thousands of supporters.
 
Communication
Key to Vermont's efforts at wakesport regulation was consistent, focused, and frequent communication with supporters, the Department of Environmental Conservation, and the general public. This was accomplished through
	 The development and maintenance of a comprehensive website of resources and research.

	Regular newsletters to our supporters.

	Frequent letter letters to the editor, op-eds, news articles, and interviews published in the local press.

	Continued communication with allied organizations.

Without these communication channels, maintained over more than four years, I doubt Vermont would have succeeded in its regulation of wakesports. These channels, constantly renewed and refreshed, served to inform our supporters and the public, convince them that wake sports needed regulation, and inspire them to write letters, show up at meetings, and talk to their friends and neighbors about the importance of this rulemaking.
 
Website
The Responsible Wakes for Vermont Lakes website is not pretty. It was designed to be useful and informative. It was put together by one of our volunteer supporters, and contains contributions from hundreds of different people. It served as a single gathering-point of information on our science, our economics, our testimony, and the status of the rulemaking process.
 
Newsletters
Over the four years of rulemaking, RWVL published 83 newsletters. That’s about one every two weeks. These went out by email to about a thousand supporters and others who opted-in to receive them. Some were updates to the rulemaking process; some were reports from various lakes; some shared new findings or research. All were brief and to the point. None asked for money. Evidence for their positive reception came in the form of only a handful of unsubscribers. The newsletters also appeared on the RWVL website.
 
Press
Because public opinion is so important in influencing state government, we went out of our way to get press coverage, letters to the editor, op-eds, and interviews on as many news outlets as we could. These included radio stations, newspapers, online news services, and lake association newsletters. In 2023 alone, we saw over 68 items appear in the Vermont press. Each was immediately linked to our website. We also referenced on our website press articles from other states and municipalities who were wrestling with wakesport regulation.
 
Media
Along the way, RWVL collected many videos, animations, diagrams, and podcasts about wakesports. A few we developed ourselves, but most were gathered from other sources. These served to inform our supporters, and the DEC, of the widespread extent of interest and concern about wakesports, and to provide graphic evidence that text alone was unable to communicate.
 
Governance
Responsible Wakes for Vermont Lakes has no official members, no dues, no officers, and no secret handshakes. All the work described in this book was accomplished by volunteers, most of whom are lake dwellers or lake users in Vermont. It's a grassroots organization in the most elemental sense of that term. During COVID, when our work began, the most dedicated volunteers met over Zoom about once a month to set goals and assign the work. After COVID, RWVL held a few in-person meetings, but online communication formed the chief method of governance.
Jack from Lake Raponda generally convened the meetings and suggested the agenda, but only after consulting first with the most active volunteers. Meetings seldom lasted more than an hour. No official votes were taken, no minutes were kept, but someone generally followed up with an email summary of what was decided by consensus.
Consensus was not always easy. Small lakes experienced different problems from large lakes. Some folks pushed for a complete statewide prohibition of wakesports, while others just wanted them off their own lake. Some wanted to maintain their friendship with wakeboat-owning neighbors, while others were more militant in their approach. Discussions were often lively, at times heated, but always civil. Jack reminded us at the end of each meeting how important our work was for Vermont's future.
 
Results
Today, after four years of rulemaking, only the largest and deepest Vermont lakes permit wakesports. RWVL has created an interactive map that shows which Vermont lakes permit wakesports and which do not.
	Green markers show lakes that allow wakesports.

	Red markers show the lakes that do not allow wakesports.

	Click on a marker to learn more about a lake, and to see a map of its wakesport zone.

Here is a static copy of the map.￼[image: pasted-movie.png]
Click here for an interactive version. https://www.google.com/maps/d/viewer?mid=1d8x2miKlN9FXdnV-Y3cKiTuq3r1BlII&femb=1&ll=43.89544780246026,-72.49096694287388&z=8
 
Wake Sport Zone Maps: The Vermont Department of Environmental Conservation has published maps showing where wakesports would be allowed on 18 Vermont lakes. 
 
	 
	 
	 

	Lake	Acres	Wakesports ?
	CHAMPLAIN	278,400	Yes
	MEMPHREMAGOG	5,966	Yes
	MOORE RESERVOIR	3,181	Yes
	BOMOSEEN	2,360	Yes
	HARRIMAN	2,040	Yes
	SEYMOUR	1,769	Yes
	WILLOUGHBY	1,687	Yes
	CARMI	1,402	Yes
	COMERFORD	1,093	Yes
	DUNMORE	985	Yes
	ST. CATHERINE	904	Yes
	WATERBURY REZ	839	No
	GREAT AVERILL	828	Yes
	CASPIAN	789	Yes
	SALEM	764	Yes
	CRYSTAL	763	Yes
	ARROWHEAD	760	No
	MAIDSTONE	745	Yes
	ISLAND POND	626	Yes
	NORTON POND	583	No
	ECHO (Charleston)	550	Yes
	MOREY	547	Yes
	HORTONIA	479	No
	LITTLE AVERILL	467	Yes
	FAIRLEE	457	No
	SHELBURNE POND	452	No
	FAIRFIELD POND	446	Yes
	GROTON	422	No
	MOLLYS FALLS REZ	397	No
	JOES POND	396	No
	HARVEYS	351	Yes
	PEACHAM POND	340	No
	HOLLAND POND	325	No
	PARKER	250	No
	WINONA	248	No
	IROQUOIS	243	No
	ELMORE	219	No
	MILES POND	215	No
	SHADOW (Glover)	210	No
	DERBY	207	No
	SUNSET	202	No
	EDEN	194	No
	SADAWGA POND	194	No
	WRIGHTSVILLE REZ	190	No
	EAST LONG POND	188	No
	NEAL POND	185	No
	RESCUE	184	No
	ELLIGO	174	No
	PENSIONER POND	173	No
	LITTLE	162	No
	NEWARK POND	153	No
	LAMOILLE	148	No
	SABIN (Woodbury)	142	No
	GREAT HOSMER POND	140	No
	BROWNINGTON POND	139	No
	FOREST	133	No
	SHADOW (Concord)	128	No
	COLES POND	125	No
	CEDAR	123	No
	RAPONDA	121	No
	BALD HILL POND	108	No
	ECHO (Plymouth)	104	No
	SOUTH POND	103	No
	SPECTACLE POND	103	No
	GREENWOOD	96	No
	RICKER POND	95	No
	VALLEY	88	No
	HALLS	85	No
	MARTINS POND	82	No
	AMHERST	81	No
	METCALF POND	81	No
	CENTER POND	79	No
	CHIPMAN LAKE	79	No
	Total	318,087	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	Lakes open for wakesports	 
	22
	Lakes protected from wakesports	 
	51
	Total acres on wakesports lakes	 
	306,663
	Total acres on protected lakes	 
	11,424
	Percent of total protected lakerage	 
	4%

 
 
It took five years and thousands of citizens to arrive at this result. As my friend Jack used to remind us, in the words of Margaret Mead, "Never doubt that a small group of thoughtful, committed citizens can change the world; indeed, it is the only thing that ever has." 
 

Science
 
What all those testifying Vermonters experienced on their small lakes was confirmed by scientific research on the dissipation of artificial wakes, and on the effects of wakeboat prop wash. Much of it conducted in the last ten years, it supports what all those folks reported.
 
Each of the recommended rule changes included in the 2021 RWVL petition to the Vermont Agency of Natural Resources was supported by science. Here is a summary of each:
 
Wake dissipation
It was their enormous wakes that first alerted Vermonters to the dangers of wakesports. Wakes this size had never disturbed the waters of Vermont’s inland lakes. But we needed more than eyewitness testimony to prove this: we needed scientific evidence.
 
Numerous studies have measured wakes produced by wake surfing boats and how they decrease with distance. Wakes consist of a series of individual waves referred to as a “wave train.” The most important wave train parameters include maximum wave height; total wave train energy; and peak wave train power. Power is considered the most important parameter because of its harmful and destructive impact on the shoreline, other boaters, swimmers, water quality, and wildlife. Key studies in this area include:
		Wave Power – A Simple Analysis from the University of British Columbia

		Defining boat wake impacts on shoreline stability toward management and policy solutions from the Virginia Institute Marine Science

 
Recent research, conducted at the St. Anthony’s Falls Laboratory at the University of Minnesota, measured the wave energy of a wake-surfing boat at 500 feet from shore to be twice that of a water-ski boat at the same distance. An offset of 500 feet is not enough to dissipate the harmful energy of a surfing wake. The wake boat would need to be 1000 feet from shore to be safe.
Digging deeper into the science, Vermont’s existing rules called for any motor boat going more than 5 miles an hour to stay at least 200 feet from shore, docks, boaters, swimmers, and moored boats. The University of Minnesota study measured the power of wake boat wakes, compared with normal waterski boat wakes, at various distances from the shore. The study found that a wake boat 600 feet from shore (the furthest they measured) exerted more destructive power than a waterski boat at 200 feet.￼[image: Group image-8.png Caption: Note that at 500 feet from shore, the wave energy from a wake surf boat is twice that of a normal motorboat 200 feet from shore. Note that at 500 feet from shore, the wave energy from a wake surf boat is twice that of a normal motorboat 200 feet from shore.] 
Extrapolating the Minnesota data, we conclude that the wake boat would need to be at least 700 to 1000 feet from shore before its wave power equalled that of a normal waterski boat at 200 feet.
Note that at 500 feet from shore, the wave energy from a wake surf boat is twice that of a normal motorboat 200 feet from shore.￼[image: UMinn600ftfigure.png]
 
Another study on Lakes Memphremagog and Lovering conducted by the University of Quebec measured the turbulent kinetic energy of a ballasted wake boat at 11 miles per hour, and an unballasted boat traveling at waterski speed of 30 miles per hour, at various distances from shore. They found that a wake boat at 656 feet (the furthest they measured) exerted twice the destructive power of a ski-type boat at the same distance. 
Extrapolating the Quebec data, we conclude that the wake boat would need to be at least 1000 feet from shore for its wave energy to dissipate to normal levels, and at least 700 feet from shore before its wave power equalled that of a normal waterski boat at 200 feet. The authors of this study recommended to the Canadian authorities that wake surfing should be allowed only in waters 984 (300 meters) feet from shore.￼[image: Group image-9.png Caption: Turbulent Kinetic Energy Turbulent Kinetic Energy]
 
A study conducted on the Willamette River in Oregon by Tasmanian researcher Gregory Macfarlane also measured the wave height of a surfing boat at 400 feet to be twice that of a ski boat at the same distance. Partly as a result of this study, the authorities in Oregon have banned wake surfing completely from a 25-mile stretch of the river.
 
All three studies used older wake boats that were lighter, carried less ballast, and ran less powerful engines than the wake boats currently being sold. Because the trend toward heavier and more powerful wake boats is likely to continue, and because Vermont’s current 200-foot shoreline safety zone has proven inadequate in preserving safety, preventing shoreline damage as well as near-shore water quality degradation, RWVL concluded that wake surfing on Vermont Lakes should be restricted to areas at least 1000 feet from shore.￼[image: Group image.png Caption: Willamette River Study Willamette River Study]￼[image: Group pasted-image.png Caption: Trend toward heavier and more powerful wake boats Trend toward heavier and more powerful wake boats]
 
	A Field Study of Maximum Wave Height, Total Wave Energy, and Maximum Wave Power Produced by Four Recreational Boats on a Freshwater Lake

	Audio Interview with Jeff Marr, University of Minnesota

	Project Evaluation of the Impact of Waves Created by Wake Boats on the Shores of the Lakes Memphremagog and Lovering

	Presentation of Canadian Study

 
The three leading researchers on wave action and water quality, who have measured the effects of wake-surfing on lakes, all recommend that such boats operate far from shore. Jeffrey Marr of the University of Minnesota recommends “over 600 feet;” Yves Prairie of the University of Quebec, and Sebastien Raymond of the University of Laval, both recommend “at least 300 meters (984 feet).”
And so RWVL’s petition to the Agency of Natural Resources called for wakesports to be restricted to areas at least 1000 feet from shorelines, docks, other boats, swimmers, and loon nesting sites.
 
Who is measuring the size and power of your wake? Who is analyzing its impact on the people and world around you?
 
Sediment disturbance
Motorboats operated in shallow water can stir things up as propeller wash and underwater wakes scour shallow lake bottoms. With engines of up to 600 horsepower and downward-directed propeller currents, wake boats operating in wake surf mode—far more than other motorboats—can uproot and fragment aquatic vegetation, while also disrupting normal underwater plant and animal life, and dispersing bottom nutrients such as phosphorous and nitrogen that contribute to algal blooms.￼[image: pasted-image.png] 
 
 
Several studies have measured the turbulence of wake boats at various depths.  A study by the University of Western Colorado found that wake boats produce propeller turbulence velocities sufficient to raise fine nutrient-rich sediments — like those found on many Vermont lake bottoms — at depths greater than 20 feet. The University of Laval study found turbulence from wake boats five meters below the surface. Because most of the vulnerable “littoral zone” of Vermont lakes is in depths less than 20 feet, this minimum depth requirement would help protect the critical bottom lake habitat. Imposing a 20-foot depth limit would help prevent these adverse wake boat propeller-induced impacts on plant and animal life, including algal blooms.￼[image: pasted-image.png]  
 
Wake Boats, Turbidity, and Pollution
 
The dictionary tells us that turbidity is the quality of being cloudy, opaque, or thick with suspended matter. Something we don’t want to see in our lakes. Scientists have studied the causes and effects of turbidity in lake water. Here are some of their findings:
	Wave action and turbulence from motor boats in shallow water produce sediment suspension and release nutrients and pollutants into the water column. (Alexander and Wigart, 2013 ; Bastien et al., 2009; Gélinas et al., 2005; Wang et al., 2009; Zoumis et al., 2001.)

	Boat waves contribute to shoreline erosion and poor water clarity… nearshore turbidity is elevated in many waterways during periods of high boating activity … shorelines that are exposed to high boating pressure… experience high erosion that cannot be attributed to wind wave energy. (Biklovic et al., 2019)

	The mass of suspended material from boat disturbance was relatively large, and the total phosphorus increased. Lenzi et al. (2013)

 
These findings led Sebastien Raymond and his colleagues at the University of Laval in Quebec to conduct a study in 2015  “to assess the impact of wakeboat motorized boats, in order to broaden knowledge about the impact of navigation on lakes, including sediment resuspension.” They aimed to define the impact of the wake boat propellor stream, and to measure the re-suspension of sediments in the water.
They ran wake boats on two lakes in Quebec, at various speeds. They placed an Acoustic Doppler Current Profiler and other instruments at various depths underwater to measure the velocity of the water, its temperature, turbidity, and level of dissolved oxygen. They ran the wake boats in various modes and measured the results. The researchers found that in ballasted wake surfing mode, traveling at 12 miles per hour, the impact of the wake extended down at least 15 feet. And its turbulent effects lasted from 72 to 80 seconds.
According to the authors of the study, “Bottom sediments are often reservoirs of phosphorus in lakes. If the sediments are re-suspended by the passage of a boat, this can contribute significantly to the transfer of phosphorus into the water column… All of these conditions promote the release of phosphorus under oxic conditions and thus promote the phenomenon of eutrophication or accelerated aging of the lake.”
“Under the conditions studied, the wake surf boat has the potential to impact the water column and remobilize bottom sediments up to 5 meters (16 feet) for more than a minute.”
The authors recommended to the folks in charge of the lakes in Quebec as follows:
“Boating on Quebec’s lakes is constantly increasing. Wake Surfing practices and the power of boat engines continue to grow. These practices have a significant impact on the water column and would increase water turbidity, total phosphorus and orthophosphate concentration, dissolved oxygen near the bottom and thus the potential for oxydo-reduction and would reduce the sediment consolidation. Total phosphorus release and especially orthophosphate may be a factor in premature aging of lakes called eutrophication. This increase in phosphorus in the water column can also promote the development of cyanobacteria (Blue-Green Algae), which is becoming a major problem in many Quebec lakes.”
“Thus, for a responsible and sustainable navigation it is necessary to prevent the impact of boats on shoreline erosion, on the suspension of sediments, and thus the availability of phosphorus in the water column. It is therefore necessary to advocate a practice of Wake Surf and Wake Board (with 350HP boats) in areas 600 meters (1968 feet) wide and at least 5 meters (16 feet) deep. If one of these conditions is not met, then these navigation practices must be limited or framed, as they impact the environment.”
And this was just one wake boat operating. Imagine the effects of four or five running past simultaneously. 
 
An underwater video of this phenomenon, produced by Lakes at Stake Wisconsin is available online at https://www.youtube.com/watch?v=lrgmKutRs28
 
And here’s another video from the St. Anthony Falls Laboratory in Minnesota: https://www.youtube.com/watch?v=qWK7zSGqKFI
 
The turbidity caused by wake boats in shallow water can:
	make our lakes less valuable for other uses, 

	encourage eutrophication,

	promote the growth of potentially toxic blue-green algae blooms.

 
And so the rule proposed by Responsible Wakes for Vermont Lakes aimed to mitigate the turbidity effects of wake boats by keeping them in the deep center of only our largest lakes, where they do less damage: 1000 feet from shore in water more than 20 feet deep.
—————————————————————
Put another way…
They say that increased turbidity
Can hasten a lakes’s morbidity.
All over the state and the nation,
This trend is called eutrophication.
Sediments rise up to nourish
Plants and critters that flourish.
(A good thing if you are an alder; 
A bad thing if you are a paddler.)
Wake boats with angled propellors
Push phosph’rous and other such fellows
Up from the bottom to feed
Algae and critters and weeds.
These grow in abundance and thrive:
It’s natural: these plants are alive.
Flora and fauna do cloudy appear
On the lake that was once crystal clear.
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Safety
Much of the eyewitness testimony cited in the RWVL petition, and repeated at the public hearings, related to the safety of other lake users when confronted by wakesports. Safe wake surfing needs room to maneuver far from the shore, swimmers, and other boaters. And wake surfing needs a straight run of several thousand feet to be safe and enjoyable. 
 
Unlike most motorboats, wakeboats produce large and powerful wakes that threaten the safety and enjoyment of others engaging in normal recreational water uses such as waterskiing, cruising, sailing, kayaking, canoeing, rowing, paddleboarding, fishing, and swimming.  Over the four years of Vermont’s rulemaking, RWVL and the state Department of Environmental conservation concluded that a 100-acre wakesports zone would provide the minimum area consistent with safety and enjoyment.
 
A Day on the Lake

To illustrate these safety issues, RWVL developed a narrated animation available here that illustrates a typical summer day on a small Vermont lake. It demonstrates the normal and traditional uses of the lakes people enjoy as a natural shared resource. It introduces a single wake boat to show how its surfing affects these other lake activities. It illustrates why a wake boat offset of 500 feet from shore is inadequate to protect and preserve the traditional uses of our public waters. A 1000 foot offset, as proposed by RWVL, would keep wake surfing off our smallest lakes, and keep them far from shore on the largest.
 
Sources
This animation is based on the more than 100 years of science, from Lord Kelvin’s equations that describe the shape of a boat’s wake, to the more recent research of Jeff Marr at the St. Anthony Falls Lab in Minnesota, and that of Yves Prairie of the University of Montreal at Quebec and others who have measured the power of wake surfing waves at various distances from shore. The triangular wakes shown in the animation are drawn to scale, but the boats themselves are not; they are drawn larger than normal. The animation is based also on the eyewitness accounts of dozens of Vermonters.
 
Transcript of Animation
	A summer’s morning on one of our Vermont lakes. The wind blows gently from the southwest. The boaters and swimmers are still asleep, their craft resting on the shore or on the docks.
	First to emerge is the angler, out at dawn to land a big one. Out goes the angler, onto the lake, and begins casting.
The anglers know that they haven’t got the entire lake to work with. The area along shore is studded with docks and floats and moored boats and shallow spots, shown here in pink, that they must avoid.
	Next out is the waterskier, who needs the morning calm with its flat water to enjoy the sport. The waterski boat produces very little wake, and as it circles the angler, all is well.
	Paddling out from the southeast shore we see the canoeist starting to cross the lake. The green kayaker emerges from the opposite shore. The paddleboarder follows.
	By now the wind has risen enough for the sailboat to venture out onto the lake. As the sailor continues his run, he greets the swimmer stroking across the water.
	By mid-morning, many of our lakes look like this, Vermonters and tourists alike enjoying their traditional watery recreational pursuits.
	Out motors the red wake boat. When its pumps engage and its stern begins to sink, the others begin to worry.
The wake boat is filling its ballast tanks for a surfing session.
Now under the proposed Use of Public Waters Rule, the wakeboat must surf within the area 500 feet from shore and 20 feet deep.
	As the wakeboat throttles up the engines and engages the surf rudders, it raises a four-foot wave in its wake.
The wave expands behind the boat as a train of waves.
This triangular train is drawn to scale here, 500 feet wide at its base. Within this triangle, the wake ranges from 48 inches to 9 inches, and at its ends carries 3500 joule/meters of energy. Enough to swamp the most of the folks on the lake today.￼[image: pasted-movie.png]
 
	The angler has seen this before. Quickly he skedaddles to shore. He knows what’s in store. So does the canoeist.
The swimmer is breathing on his right side, and fails to see the wake boat. The kayak speeds up to avoid the surfing run. The paddle board makes its way back to shore. So does the waterskier. No more skiing until the wake boat goes back home.
	The wind has died, however, so the sailboat is stuck in the middle, unable to move.
	The wake boat begins the surf run, staying within the allowed wake sport area.  But notice how the wave train triangle extends half-way to shore, and half way to the middle of the lake. At the end of the run, the wakeboat slows, loses its wave and its surfer, turns around, and takes another run down the southeast side of the lake. Staying always within the zone, but spreading its wave train far and wide.
	The net effect of all this is to restrict the small craft to a narrow strip of safe water between the pink along the shore and the edge of the wake boat’s triangle.  This strip is shown here in green.
	And that’s with just one wake boat operating. 
	What if there were two? Three? Five?
	What if at the same time there were dozens of swimmers, kayakers, water-skiers, and paddleboarders trying to enjoy the lake? What would happen to them?
 
 
In developing the basis for our proposed 100-contiguous acre minimum Wake Sport Zones, Vermont considered several factors required for adequate wake boat operation. These include the necessary watercraft speed, time and distance for a safe and enjoyable ride along a straight pathway. To generate a surfable wake, wake boats typically operate at about 11 mph. Normally, wake boats travel in a straight a line while generating enhanced wakes for wakesurfing (Richman D., 2019) and wakeboarding (MonsterTower, 2020). 
 
A 100-acre zone, rectangular in shape, would provide a straight run of 3000 feet, enough for a 90-second run over a straight course. Anything less would be too short to enable the driver to get the boat up to speed and shape a rideable wave, while the rider positions the board, stands up, approaches and tests the wave while holding the rope, lets go the rope, enjoys some surfing, and then ends the run as the boat slows near the end of the zone.
And to provide a 500-foot lateral buffer from the shore and docks, the rectangle would need to be at least 1000 feet wide. This 100-acre minimum area of a wakesports zone responds to safety concerns such as hazards to other users of the lake, and the cumulative effects of multiple wakeboats operating simultaneously. 
It is based on the operational needs of wake surfing, which require enough straight-line distance to provide an enjoyable surfing session, as well as distance on both sides of the surfer to allow for effective dissipation of the wake, and the room necessary for the wakeboat to turn and maneuver at the end of the run. 
 
Length
A wakesports zone needs to be at least 3,000 feet in length in order to accommodate typical wake surfing sessions. Wakesurfers normally travel in a straight line at 10-12 mph. A 3,000-foot run length allows for about a three- minute straight run, which mimics typical surfing behavior.
It takes at least 3000’ of distance for a wake surf boat to accelerate, raise and tune its wave, as the surfer stands up; then more distance for the surfer to stabilize on the wave before dropping the rope; then some distance for the actual surfing for perhaps one minute; followed by more distance as the surfer leaves the wave, the boat decelerates, and returns to pick up the surfer. Instructional material from wake boat manufacturers and enthusiasts describes this process in detail, forming the basis of the animated illustration of a typical wake surfing run on A Wake Surfing Session. See http://responsiblewakes.org/wp-content/uploads/2022/11/WakeSurfPathsvideo.mov
 
Width
A wakesports zone needs to be at least 1400 feet wide, in water at least 20 feet deep, to allow for dissipation of the surf waves before they reach the shoreline, docks, moored boats, swimmers, anglers, or other users of the lake. The 1400-foot width is based on the 600-foot-per side recommendations of DEC staff, averaged with the 900-foot-per-side recommendations of the most relevant research studies. A 3000-foot rectangle 1400 feet wide amounts to 100 acres.
For animated explanations of this, see A Day on the Lake, and A Wake Surfing Session.
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Invasive species
Ballast tanks are a major cause of the spread of AIS between bodies of water, because ballast tanks cannot be emptied completely. Invasive species from one lake can be introduced into another from the residue left in the tanks. 
In fact, studies by the U.S. Coast Guard have shown that invasive species such as Eurasian Water Milfoil were first introduced into American Great Lakes in the ballast tanks of ocean-going cargo ships.
Like their larger counterparts, wakeboats include ballast tanks that take in water to weight them down for wakesports. Any invasive species are also pumped into the ballast tanks at this time. And even though a wakeboat might pump out its ballast tanks before getting on its trailer, several gallons of water will remain in the tanks, with their complement of invasive species. Studies in Michigan and elsewhere have found dozens of invasive species in the residual water from wakeboat ballast tanks. 
And so the rule finally adopted in Vermont calls for the mandatory decontamination of wakeboat ballast tanks before they can be launched in any of our lakes.
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There’s plenty of science to support the careful regulation of wakesports. Even the wakesports industry itself has provided evidence, as illustrated below.
 
What is a Safe Wake Height?
How far does it take for a wake surfer’s wake to dissipate to a safe height?
This is a question we should have been asking all along. An interesting source of information that may help us answer this important question comes from the industry-sponsored experimental study conducted by Clifford Goudey and his associates on a lake in Florida. They ran a wakesurf boat across the water and measured the heights of the resulting wakes at various distances. This study, because it was funded by the watersports industry, and because its conclusions did not seem supported by its data, is often discounted and not fully considered. However, the raw data collected by the researchers provided insights useful to Vermont’s rulemaking.
The graph below was published by Goudey to report the data he collected. The plot most relevant to the proposed rule is that of the surfer’s wake height in deep water, shown in yellow near the top of the illustration. The red arrow in the upper left shows that the wake was measured at about 26.5” right at the boat. (Evidently this was not a very powerful wakeboat; today’s wakeboats  advertise wakes of 36″ and 48″.)￼[image: pasted-image.png]
The blue arrow shows the height of the wake 325 feet from the boat, which is the furthest point measured in the study. At this distance the wake measured 14” high.
If we conservatively extrapolate Goudey’s measurements along a straight line, we see that the predicted height of the wake at 500 feet — the distance first proposed by DEC’s rule — has fallen to about 10”, shown by the magenta arrow. This is a dangerous wake for a swimmer, angler, kayaker, or nesting loon. I have never seen a wave this high on Lake Elmore. To get down to a height of 5” — still difficult for most normal, traditional lake users — one would need to be more than 1000 feet from the surf boat, as shown by the green arrow.￼[image: pasted-image.png]
 
 
Let’s look more closely at the effects of a 10” wake. The illustration below shows a kayaker, a waterfowl, and a swimmer treading water. The blue water is at normal lake height. The green water shows the effect of a 10” wake. This wake would swamp the duck, submerge the swimmer, and overturn the kayak. This wake would preclude most normal and traditional lake users from their pursuits.￼[image: pasted-image.png]
An offset of 500 feet for wakesurfing does not protect normal and traditional users of our lakes and ponds. 500 feet is not enough. At least 1000 feet are needed to reduce a surfer’s wake to a safe level.
And even a 4″ wake — the height left by a wake surfer 1000 feet away, or by a normal boat 200 feet away — is not a common or pleasant experience on a small Vermont lake. In fact it would take a 15-mph wind blowing for an hour to produce such wave on Lake Elmore. This seldom happens — the average wind speed here is 4 mph — and when it does, everyone skedaddles off the lake.
Remember that this analysis is based on data provided by the wakesports industry itself, and comes from an older-model wakeboat much less powerful than those being sold today, with a wake about half as high as today’s boats. If we were to repeat the experiment with a new surf boat making a 48″ wake, the distance needed for wake dissipation and the mitigation of adverse impacts would be much greater — beyond 1,000 feet from shore. 
You may view an narrated and animated version of this science here. http://responsiblewakes.org/?page_id=514#safewave
 
Science to support the regulation of wakesports comes not only from universities and laboratories, but from experts who live on the lakes themselves. 
 
Wake Boats and Wave Physics
By Phil Logsdon of Sunset Lake
As a University Physics professor, I am pleased when science is applied to decision-making. Those studying appropriate distance from shorelines for wakesports have heard strong biology and ecology science arguments for a 1,000-foot restriction. That science is extremely compelling.  Because physics predicts significant adverse consequences of any limits set below 1,000 feet, I implore the Agency of Natural Resources (ANR) to factor wave dynamics science, explained below, into the ANR’s recommendations.
The Law of Conservation of Energy. This law states that energy can neither be created nor destroyed.  When applied to wave physics, this means that total wave energy remains unchanged. Wave energy is a function of wave speed, length, and height. When any of these components changes, the remaining components must adjust to the changes to maintain the energy level contained within the wave.
Nature of Wake Energy in Vermont. Waves and wave energy behave differently on Vermont’s glacially scooped out lakes than on lakes with gradually upward-sloping shorelines, such as the one included in the 2015 industry-sponsored Goudey study in Florida.  Wave energy drives a process called shoaling, as the bottom portions of waves encounter a rising lake floor. As this happens, the wave slows and the wavelength shortens, forcing the wave to maintain its energy level by increasing its height. Waves on Vermont lakes more often encounter steeply-rising floors — sometimes cliff-like. This causes waves to react more forcefully than they would on gradually sloping lake beds, and the waves produced are bigger and more powerful.  Extreme examples of this process are tsunamis.
Effect of Wake Boats on Wave Energy. Wake boats exacerbate the shoaling process by injecting high-speed jets of water deep into lakes.  Some of this wave energy rises immediately to create the “surf” plume behind the boat.  Other energy becomes longitudinal deep-water waves and transverse air-water interface waves that radiate toward the shore. Wave energy travels much faster and more powerfully longitudinally through incompressible deep water than through air or air-water surfaces.  This is why submarines fear depth-charges. Deep water energy must forcefully move upward when meeting a steep lakebed rise, the type encountered in many Vermont lakes.  Upon encountering sharply rising Vermont lake beds, radiating wake boat waves become tall transverse waves very quickly.  These high, powerful waves wildly toss about swimmers, kayaks, canoes, paddle boards, and even boats and docks – as has been extensively documented in oral and written public testimony presented to the ANR.  After deep water waves blast upward — as wave energy physics requires — they bounce off arcing shoreline coves to recombine dramatically near the cove-center nesting areas of loons and other wondrous aquatic life.  Cove centers are also where young and old humans enjoy swimming and tranquil paddling.
Impact of Multiple Wake Boats on Wave Energy. The above concerns are greatly exacerbated if more than one wake boat is operating at a time. Waves from multiple wake boats operating simultaneously can combine to create enormous waves. Moreover, the wave energy generated by wake-boats grows each year as new boat designs increase wake boat size, weight, and power.  Future prospects for multiple, simultaneously-operating wake boats underscores the need for the ANR to apply the precautionary principle as they develop their strong 1,000-ft minimum distance from shore rule for wake sports.
The science of wave dynamics physics and our unique Vermont lakes speaks compellingly in support of restricting wake boat use to a minimum 1,000-foot distance from our near-shore precious lives, ecosystems, and activities.
 
Science is just one element of the process necessary for the sensible regulation of wakesports. Public policy rests not only on science, but on economics, public opinion, and politics. All these elements are necessary for a successful outcome. 
 
Wakes and wildlife
 
RWVL interviewed Chris Owen, a paddler with some first-hand knowledge of the effects of wakesports on wildlife.
Chris, tell us about your experience.
For 32 years I have served as a Volunteer Lay Monitor for the Agency of Natural Resources. I own a camp on Holland Pond in the Northeast Kingdom. I am part of the Vermont Native Fish Coalition.
Tell us about wildlife on our lakes and ponds.
A lake’s shallow littoral zone is the nursery for all that lives in the waterbody. Entire food chains reside here. This underwater life is a delicate balance refined by the millennia of evolution. Plant and animal life depends on stable conditions in the sediments of marly lake bottoms. These sediments also trap concentrations of nutrients, which, when disturbed, produce pollution by elevating the levels of phosphorus, nitrogen, and other minerals.￼[image: pasted-image.tiff] 
 
How do wake boats affect this?
I want to spotlight the disruption to plant and animal life caused by wake boats.  A wake boat is an eggbeater in shallow water with its downward thrusting propeller, disturbing the plants and animals that dwell there. They stir up long-dormant sediments laden with nutrients that cause algae blooms. They degrade water quality.
What advice do you have for the Agency of Natural Resources?
Protection of our lakes and the life in them should be the Agency’s foremost priority. Rising nutrient levels in Vermont lakes and ponds are already a problem known to the Agency. It is spending millions annually to keep water clean. Wake boats contradict these very efforts. They violate Vermont’s anti-degradation policy. They upend the Agency’s clean water initiatives. They transport invasive plants and animals. We can protect water quality with a rule with the 1,000-foot Safety Zone from shore.
 
Loons
Remember Loretta Loon from earlier in this book? The common loon is a favorite species of many Vermonters. It is also “… a species of greatest conservation need in Vermont …”, according to the Vermont Center for Ecostudies (VCE) and Audubon Vermont. This is, in part, because loons typically nest only two to eight inches above the water level and within two feet of the shoreline. Such proximity to the water makes them, as well as other waterfowl nesting close to shore, vulnerable to both flooding and large waves. The large, powerful waves that result from wakesports too close to shore disturbs vulnerable shorelines, causing some wildlife to abandon their nests, leaving their eggs and young vulnerable to predators. 
In loon biologist Eric Hanson’s comments below, Eric provides his reasons for encouraging the Agency of Natural Resources to issue a strong minimal distance from shore of 1,000 feet for wake boats operating on inland lakes and ponds. 
 
My name is Eric Hanson. I am the loon biologist for the Vermont Center for Ecostudies for the past 24 years. Loons usually nest two to eight inches above the water line, making them vulnerable to flooding (and washouts). Loons usually nest in wind protected areas on islands and in marshes but there are at least 13 pairs that nest on more exposed￼[image: Group pasted-image.png Caption: Vermont Center for Ecostudies Loon Biologist Eric Hanson ready to release a loon after disentangling it from fishing line. © Melissa Perley Vermont Center for Ecostudies Loon Biologist Eric Hanson ready to release a loon after disentangling it from fishing line. © Melissa Perley] shorelines, including nests on Island Pond, Lake Parker, Sunset Lake, Lake Dunmore, Molly’s Falls Reservoir, Fairfield Pond, Echo Lake (Charleston), Great Averill Lake, Little Averill Lake, Holland Pond, Caspian Lake, and Harvey’s Lake. At 500 feet, the University of Minnesota St. Anthony Falls study indicated a wake boat would produce a wave of about 7 inches compared to 4 four inches for a standard motorboat. This will flood many nests in direct line to that wave. Is there an acceptable number of washed-out nests from a new recreational activity? 
I am especially concerned about the ability of a well-intentioned boat driver to stay 500 feet from shore within an unmarked allowable zone, especially areas under 80 to 150 acres. Boaters unintentionally or intentionally will end up 300 to 400 feet from shore. Waves created 300 to 400 feet from shore could produce waves in excess of eight to ten inches, which will wash out loon nests and will definitely contribute to more erosion, sedimentation, turbidity, and overall decrease in water quality. Even at 500 feet, a wake boat has the equivalent impact of a standard motorboat at less than 50 feet, i.e., the wave’s force. 
My long-term concerns about wake boats operating less than 1,000 feet from shore will be the degradation of lake shorelines and riparian areas and the resulting decline in water quality, especially in sections of lakes that are not naturally conditioned for larger wave action. Healthy riparian areas are critical for the base of a lake’s food web, which plants, aquatic insects, fish, and loons all depend on. In March 2023 at the Northeast Loon Study Work Group meeting, Dr. Walter Piper presented some initial findings from 30 years of data documenting a decline in loon chick productivity in Wisconsin. Dr. Piper found a statistically significant correlation between declining adult loon and loon chick weights over time and increases in lake water turbidity. Loons need clear lakes for successful feeding, and declines in weight contributes to declines in a loons overall fitness and ability to raise young successfully. Increased turbidity is one of the likely reasons that loon productivity has declined over this time-period. 
A 1,000-foot buffer would reduce this problem significantly. For example, even if a boat ends up 600 to 700 feet from shore, the impact is much lower compared to the boater who ends up 350 to 500 feet from shore. In my opinion, most people will not accurately know whether they are 300 feet or 700 feet from shore. 
Another solution would be to only allow wake boats on lakes over 1,000 acres. On larger lakes there is much more room to maneuver and stay the appropriate distance from shore. Lastly, there is the possibility to consider wake boat usage only after loon nesting is completed, especially on the smaller lakes. That date would be around July 15th. But this does not address the decline in water quality concerns. 
The 500-foot buffer is a compromise, and we need to realize there will be a negative impact on the ecology of our lakes with the increased wave action. Implementing a 1,000-foot minimum distance for wake boats will go a long way in support of decades of work by the Vermont DEC Lakes and Ponds program and lake associations to improve and maintain lake water quality. With all the challenges facing our lakes (invasives, shoreline development, septic issues, more algal blooms, climate change), it is important we prevent the further degradation of our lakes with a new recreational activity. Loons and fish do not have a choice, we do. 
 
 

Economics
 
Vermont’s rule-making process requires that an economic impact analysis accompany any proposed changes. RWVL leadership, including members experienced in law, business, environment, and government, prepared such an analysis and submitted it to the Department of Environmental Conservation. Several noted economists reviewed this analysis.
 
Economic Impact Analysis 
When Responsible Wakes for Vermont Lakes petitioned the Vermont Agency of Natural Resources to adopt a rule to regulate wake surf activity on Vermont lakes, it submitted a an analysis of the economic impact of the proposed rule, as required by law. It was intended to meet the requirements 3 V.S.A. § 838(b) on rulemaking procedures, examining the costs and benefits of the proposed wakesports rule for the government, businesses, and citizens of the state of Vermont.
 
Executive Summary
This analysis examines scenarios, with and without wake boat regulation, ten years into the future to estimate the annual costs and benefits for each scenario. It shows that the economic benefits of the rule outweigh the costs by ten to one. The annual benefits — estimated at $100 million — include the preservation of water quality, the continuation of affordable small-scale recreational activities that form the core of Vermont’s water-based recreation, and the protection of the tourist economy that depends on clean, clear, and safe lakes. The potential annual costs — less than $10 million — accrue to limitations that this rule would place on the growth of the wakesports industry. 
Wake surfing close to shore discourages the thousands of swimmers, kayakers, sailors, anglers, water-skiers, and other small-craft users who form the foundation of Vermont’s substantial lake-based economic activity. Moreover, even a few wake surfers close to shore cause costly environmental damage, while contributing little to the state’s economy.
 
Organization
As called for in the rulemaking statute, this analysis compares the economic impact of the proposed rule with the economic impact of having no rule on wake surfing.1 The analysis is organized around two alternative scenarios:
	Scenario 1: the proposed rule is not adopted; Vermont adds no further regulation of wake surfing.

	Scenario 2: the rule is adopted; Vermont regulates wake surfing as called for in the petition from Responsible Wakes for Vermont Lakes.

Under each scenario, we examine the anticipated costs and benefits for citizens, businesses, and government entities potentially affected by the rule. 2 Some of the impacts of the rule will take several years to be manifest, so we must rely not only on historical data, but also  on plausible and common-sense estimations for the future.
 
Findings
This analysis is based on several findings documented by scientific research and documented reports
	That the operation of wake surf boats near shore damages the lake bottom, shoreline, and shoreline structures. 3

	That ballast tanks such as those used in wake surf boats can spread aquatic invasive species. 4

	That the operation of wake surf boats near shore reduces the ability of small craft and swimmers to operate safely. 5

	That in the absence of this rule, the near-shore wake surf activity would increase on many Vermont lakes. 6

	That the value of lakefront property on Vermont’s lakes is highly influenced by clean, clear water, safe swimming, and safe operation of small craft. 7

Any attempt to quantify the economic impact of a new rule involves projections based on available data and conditions. When preparing this analysis we have consistently selected its projections from the low end of the identified range. What is presented here is a conservative estimate of the effects of the proposed rule.
 
Scenario 1: No further regulation of wake surfing

If the rule is not adopted…
	Wake surfing activity would increase on Vermont lakes. Without regulation, we expect wake sports to be more popular in Vermont inland lakes in the coming decade. The wake surfing industry nationally is growing at an annual rate of 20% to 30%. 8 The Water Sports Industry Association and the National Marine Manufacturers Association report that on average 14 wake surf boats are currently sold in Vermont annually 9 and growing at 3% per year. At this rate the number of wake surf boats in Vermont would triple in ten years. This increase would benefit the manufacturers and sellers of wake boats and the small number of people who participate in the sport of wake surfing; These boats cost on average $150,000 today.10 If sales of wake surf boats increase at the current rate, in ten tears we can expect 50 new wake boats will be sold each year in Vermont, with a potential annual gross revenue of $7.5 million. (Since none of the major manufacturers build wake boats in Vermont,11 most of this revenue would be shipped out of state. A 10% commission on wake boat sales might total about $840,000 annually for Vermont dealers.12)  The sales of these boats would also generate $420,000 annually in state sales tax.

	Environmental damage costs from wake surfing would increase. Without the proposed rule, environmental damage from wake surf activity on the 69 inland lakes where wake surfing is allowed under current rules13 would need to be repaired by the Department of Environmental Conservation, or the lakefront residents and their associations. This repair includes mitigation of: phosphorus raised by propellor wash; blue-green algal blooms (cyanobacteria) promoted by bottom sediment disturbance; the spread of aquatic invasive species from ballast tanks;14 damage to shorelines, structures, and property caused by large wakes. 

In five years, increased wake surfing activity could spread aquatic invasive species to 30 currently uninfected lakes,15 requiring mitigation efforts of $35,000 per lake per year16 and costing the State of Vermont and lake associations $1 million.17 We estimate that half the 69 lakes in the list below will need to repair the effects of sediment raised by prop-wash from wake surfing, at $40,000 per lake, totaling $1.2 million.18 In addition, lakefront property owners will need to repair damage to their shoreline structures and small craft caused by wake surfing. Half of the 7,674 lakefront property owners19 on 69 lakes might incur $25020 annually in such expenses, for a total of $1 million.

	Wakesports would generate more conflicts between lake-users, calling forth additional law-enforcement costs of $200,000 annually to the State of Vermont.21 

	Small craft sales and rentals would eventually decrease. Sales and service of small craft in Vermont — canoes, kayaks, paddle boards, pontoon boats, small motorboats, sailboats, fishing boats — along with outfitting and rental business that rely on safe and calm lakes, make up most of the water-based recreation activity in Vermont.22 In the absence of the proposed rule, more and more lakes will become less usable by small craft because of wake surfing close to shore, thus these businesses will gradually lose revenue.23 We estimate that 50 such businesses might eventually each lose $10,000 in potential annual revenue, for a total of $500,000.24 

	The existing 23,000 small craft on Vermont lakes will eventually become less valuable in the presence of wake surfing activity. If each lost an average of $150 in value the one-time cost to their owners would amount to $3.4 million.

	Lake-related tourism would eventually decrease. Outdoor recreation accounts for 4.1% of Vermont’s GDP, putting us fourth in the nation.25 Most of the water-based recreation in Vermont involves low-cost, low-impact swimming, fishing, canoeing, kayaking, paddling, sailing, and enjoying nature.26 Few tourists visit for wake surfing. Tourists to Vermont account for $3 billion in annual spending on lodging, food, drink, goods, and services.27 According to the Vermont Department of Tourism, 16% of these visitors come to the Green Mountain State for kayaking, canoeing, and other small-craft recreation,28 thus accounting for approximately $480 million in spending. Vermont State Parks report that 41% of their visitors come for canoeing and kayaking.29 Youth summer camps, many of which rely on small craft lake recreation, contribute $60 million annually to Vermont’s economy.30 As wake surfing increasingly drives out small craft and spoils water quality, we estimate that 69 of our lakes that allow wake-surfing will over time become less attractive to kayakers, anglers, campers, and swimmers.31 Thus small craft-related tourist spending at Vermont businesses may eventually be reduced by 15%32, or $72 million.33 In addition, revenues from the 9% State Rooms and Meals Tax would over time drop by over $6 million annually.

	Lakefront property and lake-town tax bases would eventually decrease. The 69 lakes where wake surfing is currently allowed host 7674 camps, cottages, and homes.34 Extensive research, in Vermont and elsewhere, has shown that a decrease in a lake’s water quality decreases the value of lakefront properties. 35 Research has also found that wake surfing close to shore decreases water quality, as follows:

	Their deep-draft, downward-facing propellers stir up sediment on the bottom, which increases water turbidity and reactivates phosphorous, increasing the risk of harmful algae blooms. 36

	Their propellers chop up existing milfoil and spread it throughout the lake. 37 

	Their ballast tanks can carry aquatic invasive species from one lake to another. 38

	Their waves damage shoreline structures and cause shoreline erosion, leading to further phosphorous loading. 39

	Their wakes make it difficult for small craft, swimmers, and anglers to use the lake.40

Based on studies of lakefront property values and water quality, we estimate this decrease in water quality could reduce the asset value of waterfront properties by 10%, 41 and cost lakefront property owners $115 million in reduced asset value over ten years, or $11.5 million annually.42 If lakefront properties lose this much in value, then lakeside towns and school districts will see their grand lists decrease by this amount. At an average tax rate of 1.6%, Vermont would lose annually about $1.8 million in property tax revenue.43
Thus for Scenario 1, in which the rule is not adopted, we estimate eventual annual costs to Vermont citizens, businesses, and the state government to amount to $99 million, while the benefits to wake boat dealers and state sales tax would total $7.9 million.
 
	Item	Annual Cost ($ millions)	Annual Benefit ($ millions)	 

	Wake Boat Sales + 6% Tax	 
	7.9	 

	Environmental Damage	3.2	 
	 

	Small-Craft Owners & Businesses	3.9	 
	 

	Lake-Related Tourism + 9% Tax	79.0	 
	 

	Lakefront Property Values + 1% Tax	13.3	 
	 

	Total	99.4	7.9	 


 
Scenario 2: Vermont regulates wake surfing

If the rule is adopted…
	Wake surfing activity would be prohibited on 50 Vermont lakes, and restricted on 1944. Thus wake boat sales would diminish, to the detriment of manufacturers and sellers of wake boats. Instead of selling about 70 boats per year, as projected above, Vermont dealers might sell 20 wake surf boats per year, thus losing potential annual revenue of $10 million. The State would see sales tax revenue decrease annually by $600,000. After 10 years, there would be approximately 200 wake boats in Vermont.  These boats would depreciate more quickly in a regulated environment.  After 10 years we estimate this impact to be $20,000 per boat, totaling an asset value loss of $4.0 million, or $400,000 annually.  

	Environmental and structural damage costs from wake surfing would be avoided. This would, as explained above, save the State and lake associations $3.2 million annually in environmental damage repair.

	Small-craft-based-based recreation would continue to grow at its current 15% rate.45 Many Vermont lakes would become more amenable to other forms of recreation. Thousands of Vermonters as well as tourists will be able to enjoy these affordable, low-impact, non-damaging forms of recreation. Small-craft sales and rentals will continue to grow at their current pace, benefitting at least 50 Vermont small businesses with an annual increase of $500,000.46

	Lake-dependent tourism would continue to grow at its current pace. As explained above, small-craft tourism accounts for 16% of Vermont visitors; preserving this tourism will avoid the $72 million loss in annually revenue to Vermont businesses, and $6 million in rooms and meals taxes to the State.

	Lakefront property and lake town tax bases would remain steady, thus avoiding the $11.5 million potential annual decrease in property values caused by wake surfing, and the concomitant $1.8 million loss of annual property tax revenue to lake towns.

Thus, for Scenario 2, in which the rule is adopted, we estimate eventual annual benefits to Vermont citizens, businesses, and the state government to total $173 million, while the costs to wake boat dealers and owners will total $8.3 million.

￼
	Item	Annual Cost ($ millions)	Annual Benefit ($ millions)	 

	Wake Boat Sales + 6% Tax	11.0	 
	 

	Environmental Damage	 
	3.2	 

	Small-Craft Owners & Businesses	 
	0.5	 

	Lake-Related Tourism + 9% Tax	 
	78.0	 

	Lakefront Property Values + 1.6% Tax	 
	13.3	 

	Total	11.0	95.0	 


 
Conclusion

The economic benefits of adopting the rule proposed by Responsible Wakes for Vermont Lakes outweigh the costs by ten to one. The rule will preserve the low-impact, affordable, water-based recreational activity and tourism that has been a key factor in Vermont’s economic growth. Failure to adopt the rule will lead to a degradation of lake water quality and safety that will suppress this economic growth and require substantial expense to repair. This analysis demonstrates the clear net economic benefit of regulating wake surfing, and preventing our lakes from becoming damaged and overwhelmed by wake surfing activity in shallow and near-shore water. Our lakes’ water quality, quiet, safety, and beauty support many businesses, provide value to thousands of our citizens, and draw tourists from near and far. Keeping wake surf activity in deep water far from shore will make many vulnerable lakes more valuable to current and future users.
 
 

How to Proceed
 
Yes, you need to gather eye-witness testimony from citizens in your own state, county, or municipality. Yes, you need to know the science that supports strong regulation of wake sports. Yes, you need to document the economic impact of this strong regulation. But mostly you need to organize. 
Whether you seek to write a new law into the statute books, or modify your town’s ordinance on lake activity, or get your state or county environmental agency to adopt a rule, you will need to organize and target your efforts, and then build broad public support. Though supported by scientific fact, eyewitness testimony, and economic analysis, in the end the regulation of wakesports is a political question, and you'll need to do quite a bit of politicking to accomplish your goals.
 
Gather
You won't do this alone. You need to gather other people who share your goals, talk with them, listen to them, educate them, and convince them to join you in this work. In Vermont, we found these people through their lake associations, local and state environmental groups, outdoor recreation businesses, neighbors, and friends.
 
Find allies
In addition to the individuals who signed your petitions or subscribed to your newsletters, you need also to seek endorsement for your proposal from state, national, private, and public organizations with an interest in safe outdoor recreation, healthy lakes, and public welfare. The strong support of these organizations will substantiate the validity of your efforts.  
In Vermont, Responsible Wakes for Vermont Lakes approached dozens of environmental and recreation, organizations and businesses, to educate them on what we were trying to do, and to ask for their support of our goal.
These groups fell into three categories: 
1)conservation, non-profit and public service groups; 
2)boating, camping and angling groups; and 
3)municipal bodies and commissions. 

Your state or locality likely hosts similar organizations.
 
1. Conservation, Non-Profit, and Public Service Groups
The ten Vermont-based conservation and public service groups in the figure below have worked diligently to strengthen Vermont’s national reputation, established half a century ago, of supporting environmental and conservation efforts. Notable among this group are the Vermont Natural Resources Council, Audubon Vermont, the Vermont Center for Ecostudies, the Connecticut River Conservancy, the Vermont Chapter of the Sierra Club, the Federation of Vermont Lakes and Ponds, and Vermont Public Interest Research Group. 
 
Vermont’s well-deserved, non-partisan environmental reputation was earned largely due to the grass roots efforts of concerned, hardworking citizens. Their work contributed to the passage of several major pieces of legislation: the Billboard Ban in 1968 to￼[image: pasted-image.png] prevent visual blight on the landscape that continues to impress those visiting Vermont; Act 250 in 1970 to manage environmentally sensitive development; the Bottle Bill in 1972 to address concerns about unsightly roadsides; and the Jet Ski Ban in 1997 to curb gas and noise pollution on lakes and to minimize disruptions to wildlife. We viewed Responsible Wakes’ petition to manage wake boats in Vermont as representing the next step in Vermont’s legacy as an environmentally friendly state that attracts visitors who share these values.  
 
2. Vermont Boating, Camping and Angling Groups
It comes as no surprise that those who enjoy spending time on the water in traditional recreational activities support a strong rule for wakeboats. The individuals who comprise these groups understand what is required to protect water quality, water biodiversity, and ecology, as well as what can and does adversely impact lake  environments, such as wake sports. These users are keenly aware of potential conflicts and safety issues when wake boats are added to the traditional mix. Not infrequently, users curtail their activities, suspending their own enjoyment on the water, because of wake boat conflicts. In the case of children and family camps, such as the Aloha Foundation, Siskin-Coutts and others, disturbances from wake boats may upset program schedules by preventing campers from participating in programs or events for which they have registered. When campers don’t get what they’ve paid for, they are less likely to return in subsequent years.￼[image: pasted-image.png] 
 
 
3. Vermont Municipal Bodies and Commissions
The dozen municipal bodies and commissions included in the figure below support a strong rule for wake sports. The vigorous efforts of residents living on or near local lakes and ponds played no small part in this development. As local knowledge and understanding of the wake boat issue has spread throughout the state, the number of supporting groups has increased. Of note, during the two-year petition process, we are not aware of  any  municipal bodies or commissions that do not support wakesports regulation. 
 
Organizing these allies was exhausting work. It involved hundreds of phone calls, hundreds of email messages,￼[image: pasted-image.png] attendance at dozens of meetings, and discussions with many individuals in many places. One by one, the leaders of Responsible Wakes educated these allies so that they could rely on them for support when it was needed.
 
Regulation of wakesports is primarily a political activity. That's political with a small p, since common sense environmental and recreational quality concerns are often shared across the partisan aisle. The groups that you choose as allies may, in fact, may have considerably more political experience than you do; they know how to get things done in the town hall or the county office or the State House, and are a necessary part of your overall effort.
 
Responsible Wakes’ grass-roots efforts and its success in enlisting the support of the many well-respected organizations listed above were absolutely necessary to the passage of a strong rule to appropriately manage wake boat use in Vermont.
  Members of these organizations have first-hand knowledge of the potential adverse effects of wake boats. They understand, from the experience of other states, that when wake sports are not sufficiently managed, the risk of environmental damage, personal injury, and financial loss is greatly amplified, and the ability to enjoy traditional recreational lake activities is threatened. 
 
Your first task is to identify potential allies in your area, and then to organize them to support your goal.
 
But your chief source of allies in the project to regulate wakesports will be the voluntary lake associations that have formed over the decades on those lakes with many camps and homes. (In Vermont, we call a small primitive seasonal dwelling used for hunting or lake-dwelling a camp.) Responsible Wakes for Vermont Lakes contacted every lake association it could find, and talked with them about wakesports. Only a few had experienced them, but once they learned about the dangers they posed, they willingly joined in our cause. Mostly through these lake associations, our original petition gathered over 1200 signatures.
We compiled lists of lake association members and email addresses. We informed them along the way as we developed our petition. They provided us voluntarily with pages and pages of eyewitness, documented testimony of damages and incidents involving wakesports.
 
 
 
Identify
The authority to regulate wakesports varies by state. In Vermont, all the lakes are owned by the State of Vermont, are considered public property, and regulated by the Agency of Natural Resources. In other states, lakes are regulated by the county government, or by the regional conservation commission, or by the city, or the town, or even in come cases by the voluntary lake association. Some lakes may be public property, others private. You will need to identify who has the power to allow or deny or restrict wakesports in your own neck of the woods.
In some places, authorities may overlap, or be layered in such a way as to require you get a rule passed at the local government level, which must then be approved at the county level.
Ask around to identify who’s in charge in your locality; search the state laws, search the administrative regulations to help you. Then meet with whomever you identify as the responsible officials. A face-to-face meeting is best.
 
In many places, the professionals in the agencies and departments in charge of lakes and water quality are on your side. They want to protect your lakes from degradation, and make them available to as many people as possible for safe outdoor recreation and enjoyment. But also in many places, the political appointee who dwells upstairs from the environmental experts may have different ideas. In those cases, your political strategy must take this into consideration.
With the help of your allies in other organizations, and the staffers in charge of lake management, you will want to draft an appropriate statute, rule, ordinance, or regulation, that best fits the way your jurisdiction works. In Vermont, Oliver, Lakes and Ponds Manager at the Department of Environmental Conservation, as well as his staff and successors, were most helpful and identifying how the rules worked, and how a restriction might be drafted.
Once drafted, you need to find out the procedure for getting your rule adopted. These procedures are most often laid out in state law, in your town or county charter, or in the bylaws of the group that has the power to set the rules. You need to read those and understand them; then you need to look at how other, perhaps controversial, rules have recently gone through the process. This will help you identify productive paths as well as potential pitfalls, and prepare you to navigate the waters along your course.
 
 
Organize
With your allies and your goals identified, you must next organize to achieve them. Organize your research, your strategy, your science, but most of all organize your people. Inform them of what you're doing. Educate them as to the importance of wakesport regulation. Inspire them to support what may be a difficult and controversial process. Prepare them to do their part.
Develop a directory of supporters and potential supporters. Your best source for these will be your allied organizations, and the lake associations in your jurisdiction. Gather their names, their favorite lakes, their email addresses, their telephone numbers, and notes about their special interests. Get their permission before putting them on your list, and set up systems so that this directory remains private. Don't use Google or Facebook or Instagram to manage or communicate this list, since they will exploit it immediately, and your supporters will be subject to a deluge of unwanted solicitations. Set yourself clear standards for the privacy of the personal information in your directory, and make sure your supporters understand it.
Develop a website that puts together your research, your goals, your plans for adopting your rule, and other information to inform, educate and inspire your supporters. Keep this as simple and as businesslike as possible. Make it easy to find the information your supporters and others might be looking for.
Develop frequent newsletters to provide your supporters with the information they might need, and to keep them connected with the process. Again, these should be short, to the point, and useful. Focus on your goal, and the procedures necessary to get it adopted. Avoid partisan politics, solicitations for money, or demands for membership. Your organization and your information should be as open and transparent as possible.
You will be calling on your allied organizations and your individual supporters many times in the process of getting your rule or ordinance adopted. You will need plenty of letters written, testimony provided, hearings attended, and votes taken. You will need to arm your allies and supporters with the information, research, science, and facts they need to do their part in what is essentially a political process.
 
Set the goal
In Vermont, there was controversy at first: did we want to ban all wakesports from all bodies of water, or simply regulate them on the smallest lakes? We learned early on that a complete statewide ban would be unachievable in the current political climate, and perhaps not necessary on our largest lakes, where folks seem to enjoy wake sports without bothering anybody.
Take time with your supporters to set this goal carefully, balancing what's possible against what might be your fondest wishes. Listen to the lake-dwellers and the lake users in terms of what they really want to see happen. Talk with your allies and other environmental organizations to assess what kind of regulation might be realistic in the town hall or the state house. As Abraham Lincoln reminded us, you can get the support of all of the people some of the time, and some of the people all of the time, but you can't get all of the people all of the time to agree on a single goal. Whatever you set as your objective will be a compromise.
 
Review the laws, rules, and regulations that have been adopted in other jurisdictions to help you understand what's the best wording, and how much is achievable. The rule adopted by the State of Vermont, and the model ordinance being adopted by many localities in Wisconsin, can serve as good models for you.
 
Build Public support
The regulation of wakesports is essentially a matter of public policy. So you need the support of the public in order to accomplish your goal. Take every opportunity to bring the wakesports problem to the attention of both the lake-using public, as well as the general public. Most folks, when they understand the dangers of wakesports, and see images of their operation, will be on your side. Show up at the annual meetings of as many lake associations as you can, and show them some videos of wakesports if they've never experienced them. 
Volunteer to be interviewed on the smallest of the local radio stations, who are always looking for fresh material. Contact the environmental or recreational reporters at the larger news outlets, and talk with them about your goal. Get your supporters and allies to write letters to the editor, informing folks of the rule that you've proposed, and its rationale. Set up a table in the halls of the state house, or at the county fair, with brochures and videos.
When the rule is up for consideration in a committee, or up for a vote in a legislative body, get each of your supporters to personally contact their town councilor or legislator to inform them of the importance of wakesport regulation. Show up in numbers at each meeting or hearing. The public is on your side; you need to overwhelm the well-financed opposition with an outpouring of public support by normal everyday citizens.
￼[image: ChatGPT Image Mar 13, 2026 at 12_58_32 PM.png]
 
Persist
They will throw monkeywrenches into the works. Your opponents will look for ways to stall or sideline the adoption of your rule or ordinance. Reread the section of this book that describes the opposition we faced in Vermont, to get an idea of what to expect.  Prepare for it. Muster your research, develop a thick skin, wear a helmet, and keep on paddling. Avoid and ignore the attack dogs that the wakeboat owners might bring to the public hearings. Smile back when they swear at you in the parking lot afterwards. Monitor the legislative committee meetings and hearings. Read every public comment that’s received. Pack every hearing with your supporters. Read every motion or amendment carefully.
 
At one point late in the rulemaking process, our opponents got a friendly legislator to slip in a last-minute amendment at the end of a bill that would've postponed the effective date of our rule to 2029, three years hence. We almost didn't notice it, but we responded by showing up in the committee room the next morning to let the members know of this attempted sabotage. They quickly voted down the amendment.
 
This incident points out the importance of getting to know the decision-makers in your jurisdiction. We called on several retired folks among our supporters, who had some experience with lawmaking, to serve as our citizen lobbyists in keeping track of what was going on at the various venues where our rule was considered, watching the process, introducing themselves to the key players, answering their questions when asked, and showing up at hearings and other meetings.
 
If you organize and persist, you can win. Here’s a note we received recently from the Last Wilderness Alliance in Wisconsin, which has led the charge in that state to get municipalities to adopt ordinances regulating wake sports in a very similar way to Vermont. One of these small towns was taken to court by the wakesports industry. Though well-financed and well lawyered, the industry lost its case in Federal Court.
 
In a victory for local governance and lake protection, a U.S. District Court judge has
dismissed a lawsuit filed against the Town of Scott. The suit sought to overturn a local
ordinance restricting enhanced wake sports.
The ruling, issued on July 17, 2026, marks an important win for lake protection. With this win,
there are now four decided cases across the U.S. in which wake surfing interests have
challenged wake surfing prohibitions. In each case, the wake surfers lost. No suit
challenging a wake surfing ordinance has succeeded. Two of the decided cases are in
Wisconsin, and in both, the wake surfers lost.
 
The Ruling: A Victory for Small Towns. The wake surfers sought to invalidate the Town’s
ordinance and also asked the court for $190,000 in damages. The federal court instead
granted the Town’s motion for summary judgment. The ordinance stands, the wake surfers
get no damage award, and the case is dismissed. The Town is small, lacks the ability to
enforce ordinances, and relies on lake users to honor local law, even though it is too small to
afford enforcement.
 
Why This Decision Matters: This ruling is a clear message to those who seek to use litigation
to bully towns that cannot afford enforcement. Communities across Wisconsin have the right
to protect their natural resources, their citizens, and their visitors, even if they are not large
enough for law enforcement.
 
These towns rely on the “social contract”—people who choose to live, work, and play in a
community are expected to follow the law, even if they disagree with it. It is a sad truth that a
small minority of people choose to disregard the law—such as here, where the two plaintiffs
continued to wake surf on Birch Island Lake, despite the town ordinance and despite the fact
that the lake has a maximum depth of 13 feet and an average depth of 6 feet. The wake
surfers claimed they had a right to do so because they had property on the lake.
 
The Path Forward:
While this is a celebratory moment, the work is far from finished. The ruling is narrow and
may apply only where wake surfers disregard an ordinance that the town cannot enforce.
Industry interests continue to prioritize private gain over the shared health and safety of our
lakes.
 
Wake surfing interests have recently filed two more cases against Wisconsin communities.
Both communities have filed motions to dismiss those cases. Rulings are expected in the
coming months. Because those towns can enforce, we are hoping for a ruling on the
substance of what we believe are meritless claims.
 
The Last Wilderness Alliance remains committed to providing expert support to ensure
that no town is forced to stand alone against these intimidation tactics.
 
While we remain concerned by the disregard for local law shown by a small few, we want to
recognize the vast majority of wake surfers across our state who honor local ordinances.
Even when they may personally disagree with the restrictions, their commitment to following
the law demonstrates true respect for the community and the long-term health of our
shared, fragile Wisconsin lakes.
 
We encourage all lake organizations and concerned citizens to join us in this ongoing
mission. Together, we are ensuring that the future of Wisconsin’s lakes is decided by the
people who live, work, and recreate on them, not by outside industry pressure.
Thank you for your continued support and dedication to preserving Wisconsin’s
extraordinary lakes. Together, we can ensure that local communities retain the right to
protect their waters, preserve their natural resources, and keep Wisconsin’s lakes safe and
healthy for future generations.
 
With gratitude,
Last Wilderness Alliance
 
It may not take you a full four years to accomplish your goal, but it will not happen overnight. Persist. Your persistence will pay off. 
 
The wake you leave behind you will remain to profit the next generation of lake users.￼[image: Group KAYAKING-1-1900x855.jpeg Caption: Photo courtesy of Rabbit Hill Inn, Waterford Photo courtesy of Rabbit Hill Inn, Waterford]

Appendix
 
Vermont’s Wakesports Rules
(From the website of the Vermont Department of Environmental Conservation)
Beginning June 11, 2026 new rules impacting wakeboats and wakesports are in effect under Vermont’s Use of Public Waters (UPW) Rules. Vermont's Use of Public Waters Rules were developed to avoid and resolve recreational conflicts, to protect normal or designated uses on all lakes, ponds, and reservoirs, and to ensure that natural resource values of public waters are fully protected.
What rules impact wakeboats and wakesports? 
The rules identified in Section 3 of the Use of Public Waters Rules that impact wakeboats and wakesports in Vermont's Use of Public Water Rules regulate the following items:
	Decontamination requirements for all ballasted boats entering Vermont's waterways

	When moving between different bodies of water, ballasted vessels, including wakeboats, must be decontaminated in accordance with Agency guidance.

	The lakes and the locations on those lakes where wakesports may occur

	In inland lakes (lakes entirely within the border of Vermont) Wakesports using a wakeboat shall only occur within defined wakesport zones.

	A safety offset of 500 feet is required for wakesports operators from other recreational users (swimmers, boaters, etc.)

	The safety offset applies to inland and cross-boundary lakes (like Lake Champlain and Lake Memphremagog)

	The 500-foot safety offset only applies when the wakeboat is creating an enhanced wake. If a wakeboat is operating without a filled ballast, the default 200-foot safety offset applies. 

	A distance offset of 500 feet is required for wakesports from any signed loon nesting sites during nesting season (May 1 through July 31).

	 

Definitions
“Wakeboat” means a motorboat that has one or more ballast tanks, ballast bags or other devices or design features used to increase the size of the motorboat’s wake.
“Wakesports” includes operating a wakeboat, as defined above, or to use a surfboard, wakeboard, hydrofoil, or similar device to ride on or in the wake behind a wakeboat.
A “Wakesports zone” is an area of a lake, pond, or reservoir that has a minimum of 100 contiguous acres that are at least 500 feet from shore on all sides, 3,000 feet long, at least 20 feet deep, and at least 200 feet wide.
Wakesports are not restricted to specific locations on Lake Champlain, Lake Memphremagog, the Connecticut River reservoirs, and Wallace Pond. However, it is best practice for those engaging in wakesports on cross-boundary waterways to do so in areas of the lake that are at least 500 feet from shore and at least 20 feet deep. 
NOTE: Wakesports zones are open to all uses permitted on the subject waterbody and are not exclusive to wakesports.
 
Where can wakesports occur?
As of June 11, 2026 Wakesports may only occur in the defined wakesports zones of the lakes and ponds listed below.
Each map linked below is a geo-referenced PDF file. To use the maps on the lake showing your location in real time, please follow these instructions to use the free app Field Maps. Opening the maps below in the Field Maps app allows users to see their location on the map and know if they are in the boundary of a wakesports zone. 
 
	Lake Name
(linked to wakesports zone map)
	Total Lake Acrage	Acerage of Wakesports Zone (100 contiguous acres that are 3,000 feet long, 500 feet from shore, 20 feet deep and 200 feet wide)
	Harvey's Lake	357.2	116.51
	Fairfield Pond	463.3	159.91
	Island Pond	614.2	204.84
	Little Averill Pond +	470.2	255.44
	Salem Lake	776.4	269.42
	Lake Morey	549.8	193.0*
	Echo Lake	546.5	298.63
	Lake Dunmore	1039.6	313.34
	Lake St. Catherine	885.4	371.4
	Maidstone Lake	755.8	387.41
	Crystal Lake	771.6	408.2
	Caspian Lake+	789.8	410.53
	Great Averill Pond	835.0	411.89
	Lake Carmi	1415.2	0*
	Lake Willoughby	1733.6	1,049.14
	Seymour Lake	1777.2	1,130.01
	Harrimon Reservoir	1949.4	124.71 & 330.09
	Lake Bomoseen	2415.1	1,075

* These lakes have altered wakesports zones due to potential impacts to a lake management activity as described under the Use of Public Waters Rules Section 3.7(g). See more information below. 
+These lakes have privately owned access ramps that may have additional restrictions regarding the types of watercraft that can be launched. The owners of these boat launches have restrictions on wakeboat usage of the private boat ramp.
 
Where can I find the boundaries of a wakesports zone?
	Maps of Wakesports Zones on Individual Lakes

	Wakesports zone map data is available on the VT ANR Open Data Group (Coming Soon)

 
Wakeboat Decontamination
A wakeboat must be decontaminated in accordance with Agency guidance when moving between different bodies of water. 
Under The Use of Public Waters Rules, Section 3.7, the following requirements are in place regarding wakeboat decontamination:
	3.7 (d): All provisions of 10 V.S.A. § 1454 regarding aquatic nuisance species inspection and decontamination apply to ballasted vessels, including wakeboats2, and ballasted vessel users shall drain the ballast tanks of their boats to the fullest extent practicable after leaving waters of the state. This subsection 3.7.d. applies to Lake Champlain, Lake Memphremagog, Wallace Pond, the Connecticut River Reservoirs, and the waterbodies with a defined wakesports zone.

	3.7 (e):  Before entering a waterbody, if a ballasted vessel was last launched at a different waterbody within the calendar year, the ballasted vessel’s interior components including engines, ballast systems, pumps, bilge areas, and water containment device(s), shall be drained and flushed using low-pressure hot water in accordance with Agency requirements , and exterior components must be adequately rinsed with high-pressure hot water in accordance with Agency requirements to remove particulates. 

To comply with Agency decontamination requirements, ballasted boat operators are responsible for decontaminating a ballasted boat in accordance with these procedures:
The wakeboat interior components including engines, ballast systems, pumps, bilge areas, and water containment device(s), shall be drained and flushed using low-pressure hot water (120oF) for 3 to 5 minutes, and exterior components must be adequately rinsed with high-pressure hot water (140oF) to remove particulates. 
In addition to wakeboat specific decontamination requirements, all wakeboats must follow the aquatic nuisance species spread prevention laws (10 V.S.A. § 1454). Wakeboat users shall drain the ballast tanks of their boats to the fullest extent practicable after leaving a body of water.
Decontamination Stations for Ballasted Vessels in Vermont are available at the Lake Champlain Basin Boat Launch Stewards locations listed below.
Additional information is available on the watercraft decontamination webpage.
There are additional hot-water decontamination stations available around the state that do not yet have the capacity to decontaminate ballasted vessels. 
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Review by Gregor Macfarlane (gregorm@amc.edu.au):
Associate Professor in maritime engineering and hydrodynamics at the Australian Maritime
College, University of Tasmania, Australia (Link:
https://www.utas.edu.au/profiles/staff/amc/gregor-macfarlane)
According to the title of this paper, the implied focus is on the impact of wake surfing on
sheltered waterways. Numerical techniques are the primary method adopted to perform the
study.
In the Abstract it is stated that this paper:
• quantifies the impact related to turbidity and erosion with the use of computational fluid
dynamics (CFD) of boat wakes in shallow water and the build-up of wind driven waves.
• quantitatively describes the energy, type and direction of the boat’s wake and a table for
predicting wind driven waves over varying fetches, depth and wind speeds is provided.
• Shows, using CFD simulations, that if a wake surf boat is operated 200 ft from shore and
in at least 10 ft of water, the environmental impact is minimal.
My review of each of these dot points can be summarised as follows:
• Limited details have been presented of a numerical (CFD) study to investigate the
potential depth that boat propeller wash may extend below the boat, where it is
recommended that the water depth be at least 10 feet for wakesurfing operations (it is
claimed prop wash does not extend this deep). However, there has been zero attempt to
investigate the impact that boat waves may have on shoreline erosion or turbidity at the
river/lake/sea bed, despite the opening sentence of the Abstract acknowledging that
“wakesurfing has been cited as one of the major causes of lakeshore erosion and
turbidity”. As for wind generated waves, the authors have adopted standard equations to
estimate their characteristics, but the value of any comparison against boat generated
waves is questionable.
• The paper may have attempted to quantitatively describe “the energy, type and direction
of the boat’s wake and a table for predicting wind driven waves over varying fetches,depth and wind speeds”, but I don’t believe any of this actually addresses the stated aim
of the paper to quantify the impact of wakesurfing on inland bodies of water.
• It is drawing a very long bow to claim that the CFD simulations presented in this paper
show that the environmental impact is minimal when a wake surf boat is operated 200 ft
from shore and in at least 10 ft of water. As alluded to in the first dot point, this paper has
not presented any material that investigates the environmental impact caused by any
aspect of wakesurfing.
I’ve provided additional commentary on each section below.
Abstract
As noted above, the final sentence in the abstract is incorrect and misleading.
Section 1 Introduction
This opening section provides a useful introduction to the sport of wakesurfing. In the second
paragraph it is stated that the “purpose of this study is to examine the actual impact of wake surf
boats on the shoreline and water bottom using computational fluid dynamics (CFD)”. The impact
on either the shoreline or bed has not been investigated.
There is a basic introduction to CFD and its application in the marine industry. The importance
of validating CFD results is acknowledged, and although the studies referenced are relevant,
simply referring to them does not provide any level of proof that CFD will provide reliable data
in all applications. From my experience, the application of CFD to accurately simulate boat
generate waves in anything other than the very near-field (ie. close to the hull) has been very
challenging. For the present study the interest is very much in the medium- to far-field (in the
order of 200+ feet from the sailing line, as mentioned in the Abstract). The vast increase in
domain size (volume) to be modelled in CFD can be highly problematic. In addition, the
validation of CFD to accurately represent wave dispersion and attenuation is essential, as even
small errors can and often do produce wildly different results.
Section 2 Boat Generated Waves
I have no great issues with some of the initial material introducing boat generated waves
(although the constant misspelling of ‘planing’ is annoying). Much of the material contained
from mid-way through Page 241 to the end of this section (Page 247) is irrelevant to the stated
nature of this study, so I don’t see what value it brings the paper. It certainly doesn’t lead to any
useful conclusions. The calculations also appear to involve a number of assumptions that could
significantly affect the end result (for example the overall efficiency due to the “propeller
cavitating badly”).
It is hard to justify this approach against the direct measurements of the waves generated during
semi-controlled full scale trials, as performed in the SAFL, WSIA and AMC/ORSPA studies.
It is useful to have a basic understanding of the wave patterns generated by moving boats,
especially as the pattern can change dramatically with speed and water depth. However, the
material on wave angles is lacking key and relevant details. It is also confusing when this section
starts by referring to the planing craft seen in Figure 2, which is clearly operating at a super- critical speed where the wave pattern is vastly different to the one depicted in the text and Figure
6 (which has the boat operating at sub-critical speeds).
Section 3 CFD Analysis of Wake Surf Boat
The majority of the material presented in Sub-Sections 3.1 and 3.2 provide typical background
details on the CFD simulations performed. For such studies it is common to include a grid- or
mesh-dependence study (or similar), but none is provided. Figure 13 shows the convergence over
time for the vertical force on the hull in shallow water, but I don’t see the relevance of this.
I generally find the most useful ‘raw’ data for wave wake studies to be time series records of the
water surface elevation – such as the examples included in Figures 22 to 24 showing sections at
different lateral locations relative to the sailing line of a wakesurfing boat at 12 mph (and further
examples in Figures 25 to 30). This is a useful outcome, provided the predictions are validated
against reliable data (usually experimental data). This is presumably a subject of the next section.
Section 4 Experimental Field Data
Some of the material contained in the opening two paragraphs seem a bit out of place and just
confuse the issue as their relevance to the present study is unknown. The experimental data
presented in this section is sourced solely from Goudey and Girod (2015), a non-peer reviewed
and unpublished report sponsored by the Water Sports Industry Association (WSIA). I have
independently reviewed this report and, although much of the experimental data presented
appears to be reliable and generally in line with other similar studies, I have concerns with some
of the interpretation and claims made in that paper. Some of the experimental data from the
WSIA study has been presented in this section, presumably in an attempt to validate the CFD
simulations (although this is not specifically stated). However, no direct comparisons of data are
made and key details are either missing or difficult to extract, thus questioning the value of the
exercise. The comparisons between the WSIA measurements and CFD predictions is made even
more general in nature because the lateral distances for each of the sensors in the WSIA report
are not stated in the current study.
On Page 259 it is stated that the “wave heights, period, and shape of the wave train match well”,
presumably referring to the experimental data in Figure 25 and CFD predictions in Figures 26
and 27. In my view, there are too many differences in a number of key variables to make
anything more than very general conclusions from the very simplistic comparisons.
Reference is also made to “plotted wave profiles from [5]” which refers to Bilkovic et al. (2017),
but this paper does not present any such plots – presumably this reference is made in error?
It is stated near the top of Page 258 that the “resolution near the boat is good but deteriorates at
more than three boat lengths away from the boat making it impossible to plot the expected wave
height more than 100 feet from the track of the boat”. This raises further questions as to how the
authors can claim (in the Abstract) that the “CFD simulation shows that if a wake surf boat is
operated 200 ft from shore and in at least 10 ft of water, the environmental impact is minimal”.
The amount of high frequency noise in the CFD results is unusual and at times excessive. The
potential sources of this noise is not discussed.Section 5 Wave Energy Attenuation
The attenuation of waves over lateral distance is often a key aspect of any study attempting to
quantify the characteristics of boat generated waves in sheltered waterways with sensitive
shorelines. However, the material presented in this section is poorly explained and its relevance
to the aims of the paper is questionable (and can be misleading).
Section 6 Turbidity
This section presents some details on the CFD study that attempts to simulate the wash/jet from
the propulsion unit (propeller). At best, the investigation estimates the potential depth that boat
propeller wash may extend below the boat, from which the authors suggest “the recommended
depth for wake surf operation is conservatively set at 10 ft” (in the Abstract the authors make the
more appropriate recommendation that this be “at least 10 ft”). The paper does not consider the
effect that the propeller wash may have on the river/lake/sea floor or turbidity.
Section 7 Wind and Waves
The standard wind wave equations presented in the US Army Corps of Engineers Coastal
Engineering Manual (2015) have been used to generate the characteristics of wind generated
waves. It appears the authors have adopted CFD to extrapolate this to shorter fetch distances.
The reasons for including this material is not stated, but it is assumed the authors intend to
compare the characteristics of boat and wind generated waves. In my experience this is almost
always a flawed exercise: shorelines are generally dynamically stable and formed according to
the naturally occurring waves generated by the prevailing wind conditions. In contrast, boat
generated waves are discrete events and if they exceed the local erosion thresholds, they will
result in erosion. If this occurs repeatedly, the shoreline will become dynamically unstable and
continue to erode.
I don’t understand why none of the values quoted in the text (bottom of Page 267) correspond to
the values on Table 4.
Section 8 Conclusions
The authors have strayed from the scientific standard of never introducing new material in the
Conclusions section. This is a little frustrating, as some of the new material (including
discussion) may have helped explain the relevance of some sections had it been alongside.
Regardless, this study fails to provide the material and evidence from which to make any sound
conclusions. It does make the bold statement at the very outset that “The report has shown that
the operation of wake boats on a lake has a minor impact on the environmental health of the
body of water”. It does not show this at all.4 The Conclusions section then references other
(relevant) studies, such as Glamore (2008) and Parnell (2001), and appears to combine this with
other (often irrelevant) material (such as what relevance Equation 19 has in this context). It is
unclear where the value of the so-called “agreed” maximum wave height of 28 cm (11 inches)
has come from, or how this was determined? It is also claimed that the field test data from Goudey and Girod (2015) found that a distance “of
200 feet to be adequate to reduce the wave heights to under 28 cm (11 inches)”; and that both
Goudey and Girod (2015) and Glamore (2008) suggest “a distance of 200 feet allows the wave
train to dissipate enough to cause little or no impact on the shoreline. I have reviewed both of
these articles in detail and this is blatantly incorrect in both cases. In the same paragraph it is also
claimed that Glamore (2008) observed that the wake from a wakesurf boat “will dissipate
completely in 300 metres from the boat path while operating in deep water” – this too is untrue.
It appears that the authors rely very heavily on these false claims to make their unsubstantiated
conclusions.
Several sources provide examples that confirm that a distance of 200 feet in clearly inadequate
for reducing the height of the waves generated by wakesurfing boats to under 28 cm (11 inches).
This includes the full scale trials data presented by Goudey and Girod (2015) in their Figure 27,
which shows the maximum wave height at wakesurfing speed (~11 mph) is approximately
~12.5” at the greater lateral distance from the boat track of ~330 feet. At a lateral distance of 200
feet the average maximum wave height is closer to 14”, well above the 11” claimed in this
paper.
The experimental data presented by Goudey and Girod (2015) is in approximate agreement with
other recent studies that have adopted the approach of directly measuring the waves generated by
wakesurfing craft during full scale trials. For example, the recent University of Minnesota study
(St. Anthony Falls Laboratory, SAFL, 2022) and the AMC/ORSPA study from the Willamette
River (Macfarlane, 2018).
Section 9 Epilogue
The issue of imposing restrictions on activities such as wakesurfing is raised.
General Comments
The purpose or aims of each section is not explained, nor is there a clear process or link between
sections. The end result is a very disjointed document that fails to present even a hint of a
convincing case.
The paper does not present any new or novel material, no noteworthy conclusions, and nothing
worth referencing.
It is hard not to question the motives of publishing this paper, especially when some of the
statements made in the Abstract and Conclusion are clearly not supported by the material
presented in the body of the paper.
From what I can see, none of the Authors have previously published any peer-reviewed studies
involving boat/ship generated waves, or hydrodynamics. The Authors appear to be experienced practicing engineers (including CFD in the case of authors #2 and #3) but again there does not
appear to be any track record of applying CFD to simulate boat/ship generated waves.
 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Review by Matt Goodrich, P.E. Principal
Water Environment Consultants
P.O. Box 2221
Mount Pleasant, SC 29465-2221
Office: 843-375-9022 ext. 2
Cell: 843-696-0682. www.water-ec.com
It is not a technically sound paper. The fact that they model a 7 second period wake for a “free
running” boat is obviously wrong. When a waterski boat goes by, when have you ever seen 7
seconds in between the successive wake waves that reach the shore? Waterskiing conditions
create wake with shorter wave periods than the wake surfing conditions, as demonstrated by
*measured* data.
The model is not calibrated or validated. Typically models are directly compared to measured
data and error statistics are calculated to give the investigator an idea of model accuracy and
uncertainty. That was not done in this case, and as a result one can’t have any confidence that
the model is suitable for evaluating the problem.
There is no need for CFD modeling to evaluate the problem. I often use numerical modeling on
projects, and it can be a useful tool to evaluate many problems where one wants to compare
hypothetical conditions (e.g., if we build a new breakwater, how large will the wave heights be
inside the marina basin?). In this case, we don’t need a model, because we can directly measure
the wakes from various boats, and measured data are preferable to model data (given model
limitations, uncertainties, etc.).
The abstract says “The CFD simulation shows that if a wake surf boat is operated 200 ft from
shore and in at least 10 ft of water, the environmental impact is minimal” but they don’t really
demonstrate that this is true. The problems caused by boat wakes are related to safety, structural
damage, shoreline erosion, disturbance of bottom sediments, poor conditions for other users
(paddlers, fisherman, etc.), etc. Their vague assertion about minimal environmental impact is
meaningless.
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Review by David Johnson – Responsible Wakes for Vermont Lakes
1. The paper describes a numerical simulation of wake boat waves and of the prop wash
from wake boats. The simulation looks to be well constructed and is able
to qualitatively reproduce experimental observations of wave behavior.
2. From the numerous misspellings, referencing mistakes, and other inconsistencies, this
manuscript was not rigorously reviewed. The publicly available literature is
inadequately referenced. Relevant comparisons to other studies are not quantitative
when they could be. The publisher has a questionable reputation regarding
scientific standards and peer review process.
3. The assertion -- "if a wake surf boat is operated 200 ft from shore and in at least 10 ft
of water, the environmental impact is minimal" -- is not adequately justified by the
simulation results presented. See below (see 6,7) why the comparison with wind-
induced waves as a justification for the 200 ft distance is invalid, and (see 5) for why
the results for the penetration of the prop wash to justify the 10 ft depth is also
invalid.
4. While both CFD and experimental results show the same qualitative attenuation trends,
the absolute wave heights are quite different. For example, the 2015 Goudey study
measured wave heights of 27” vs 20.5” (in the simulation) at 16’; and 20” vs 9.4” at
66’ for wakesurfing and 21” vs 20.5” at 16’ and 16” vs 11” at 66’ for wake boarding.
(Based on figures 16 and 17 of the 2015 Goudey study). Also, there have been several
other studies measuring wave heights using pressure sensors, that were not mentioned
or included in the list of references.
5. The lowest velocity contour shown in the prop wash figures 33-36 is 14 mph (6.25
m/s). No basis is given for this choice of velocity limit. Velocities as low as 0.25 m/s
can resuspend fine sediments. Extending the range of velocities displayed in these
figures to these more relevant lower values would show much deeper
penetration. Other similar simulations indicate that they would extend to >30’. (Alex
Ray)
6. This choice of 11” as a tolerable wave height seems arbitrary. While reference 8
indicates a wave height "28 cm measured 300 m from sailing line in deep water" as a
wave management criterion, the authors embrace the 28 cm but not the 300 m
distance. Also, the criterion is meant to apply to coastal and inland waterways, not
small Vermont lakes. It is one of many suggested management criteria cited in
reference 8. It does not consider the fact that in addition to extraordinary wave heights,
waves from wake sports also have longer periods compared to traditional motorboats,
meaning that the energy and power in the waves is considerably higher. We feel a
better basis of comparison for regulation in Vermont is the wave height from ski boats
at 200’, since this is the wave height that Vermont lakes have been subjected to for decades. This wave height, according to the UMN study, is 6”. Even more relevant
for shore erosion is the maximum wave power. To make the maximum wave power
equivalent to that from a ski boat at the present regulatory shoreland protection
distance of 200’, the wake surfing must be over 1000’ from shore, according to
predictions from the UMN study.
7. "In comparison to wind generated waves, the wave height of 28 cm is common in a
modest wind event on lakes with a fetch of a half mile (0.8 km) at a wind speed of 20
mph (9.0 m/s)." As Dr. Yves Prairie has demonstrated, sustained 20 mph winds are
extremely rare and not "modest wind" events on inland lakes. And even if they were
common, such high winds normally are associated with a small range of wind
directions. Inland lakes feature sections of shoreline that are nearly always protected
from these high winds and hence vulnerable to wakes from boats operating too close to
shore.
8. "In a study, it has been observed that a wake-surf boat wake will dissipate completely
in 300 meters from the boat path while operating in deep water [8]." I was unable to
find this result in reference 8.
 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Review by Prof. Yves Prairie (prairie.yves@uqam.ca)
UNESCO Chair in Global Environmental Change
University of Quebec in Montreal, Canada Link: https://gril.uqam.ca/members/yves-prairie/
The authors write:
“Based on both the field data and CFD data, the key to reducing the impact of wake surfing is to
operate the boat far enough offshore to allow the wake neat the boat to dissipate into its
component parts where the individual wave heights of the group are reduced to a height less than
28 cm (11 inches). The field test data [4] found 200 feet to be adequate to reduce the wave
heights to under 28 cm (11 inches). In comparison to wind generated waves, the wave height of
28 cm is common in a modest wind event on lakes with a fetch of a half mile (0.8 km) at a wind
speed of 20 mph (9.0 m/s). The full wave spectrum would be fully developed in less than 20
minutes and the average wave period would be 1.5 seconds.”
They used this threshold of 9m/s stating that this is a common thing. This is completely false. A
wind of 9m/s is exceedingly rare. Here is a histogram of 2 million hourly wind data from about
230 lakes/reservoirs and a wind greater or equal to 9 m/s only occurs about 0.25% of the time, so
¼ of 1 percent. Even that is probably exaggerated because large winds basically only occur in
large lakes. For the vast majority of lakes (say 90%), winds >9m/s occur less than 0.1%, so a
tenth of 1%. That’s hardly common…
The vertical line is the 9 m/s.
 
One last thing. The simulations seem to ignore the fact that, during the summer, lakes are not
well mixed but instead will consist of a warm upper layer and a cold bottom layer. These two
layers are separated by a strong density gradient that a wave won’t really disturb (minimally
anyway) so that the energy contained in the wave can only dissipate laterally and not to the
bottom until it reaches shallow enough areas, thereby disturbing shallow sediments and the
shore.
 
Considerations in assessing shoreline and near shore impacts of wind-driven waves vs motorboat waves in Vermont
Responsible Wakes for Vermont Lakes – David Johnson - July 9, 2022. (Note: Most of the
information in this document was assembled after the Petition was submitted.)
Introduction
The latest Water Sports Industry Association (WSIA) sponsored study1 concludes that wake
surfing wakes at 200 feet distance are no worse than those from sustained 20 mph winds with a
half mile fetch:
“Based on both the field data and CFD data, the key to reducing the impact of wake
surfing is to operate the boat far enough offshore to allow the wake near the boat to
dissipate into its component parts where the individual wave heights of the group
are reduced to a height less than 28 cm (11 inches). The field test data2 found 200
feet to be adequate to reduce the wave heights to under 28 cm (11 inches). In
comparison to wind generated waves, the wave height of 28 cm is common in a
modest wind event on lakes with a fetch of a half mile (0.8 km) at a wind speed of
20 mph (9.0 m/s). The full wave spectrum would be fully developed in less than 20
minutes and the average wave period would be 1.5 seconds.” (3rd ¶ of Conclusions
Section of ref. 1)
In this document, we evaluate the relevance of this conclusion to concerns regarding wave-
induced shoreline erosion and near-shore bottom disturbance for inland Vermont Lakes. This
evaluation relies exclusively on publicly available, archived wind speed and wind directional
data from Automated Surface Observing System (ASOS) participating Vermont airports to
illustrate that sustained 20 mph wind events are neither “common” nor “modest” in Vermont
inland lakes. This document also argues for a more relevant basis for the comparison of the
shoreline and near-shore impacts wind and ballasted wake boat generated waves.
Accessing wind data from Vermont Airports
Vermont Airport wind direction and wind speed data from ASOS participating airports may be
accessed through the following steps:
1. Click on https://mesonet.agron.iastate.edu/sites/locate.php?network=VT_ASOS
2. Click on the airport location on the map and then on “Select Station”.
3. Select “Custom Wind Roses”.
4. Fill in Start/End Time fields. The data shown below and in the Appendix excluded
December – April when lakes are likely ice covered.
5. Click on “Submit” and wait for wind rose to appear.
6. The data used to generate the wind rose is available by clicking “View Raw Data for
Chart”
The full archived dataset for an airport can be accessed through the following steps:
1. Click on https://mesonet.agron.iastate.edu/sites/locate.php?network=VT_ASOS
2. Click on the airport location on the map and then on “Select Station”.
3. Select “Download”
4. Select station again and click “Add Selected”
5. Select “All available data” in field 2 and the other fields in 1-6
6. Select “Get Data” in field 7
7. This data can be loaded into Excel to sort, filter and display
8. Note that the wind speed in this download is in knots, and 1 knot = 1.15 mph
This procedure was used to download data for the example in the next section to determine
the frequency of sustained winds over 20 mph.
Example – Data from Middlebury Airport 4 miles from Lake Dunmore.
Using the procedures outlined above, the May 1 to Nov 30, i.e., Spring/Summer/Fall when lakes
are ice-free, windrose for the Middlebury airport is displayed below.Data used to generate the Middlebury Airport windrose is shown here in tabular form:
There are two important features to note about these data. First, the windrose indicates that
the wind direction during these ice-free months is very directional, with south winds most
common, and north winds slightly less common. Second, the probability of winds 20 mph and
greater is very low, i.e., only 0.167% of the total time. As explained below, even this small
percentage consists mainly of short-term wind gusts.
￼[image: pasted-movie.png]
 
The bar graph at right shows the data taken￼[image: pasted-movie.png]
from the last two lines of the table on the
previous page.
By looking at the archived dataset, the
frequency of sustained winds of 20 mph or
greater can be determined. Two-minute
averages are archived every 20 minutes. In
this Middlebury Airport example, over the
nine-year period of archived data and
during the May – November months,
consecutive readings of 20 mph or more￼[image: pasted-movie.png]
occurred only 6 times, 5 times for 2
consecutive samples and once for 3
samples. This indicates that sustained
winds of 20 mph and more occur only rarely
and are short-lived at this airport. This is
also likely to be the case at Lake Dunmore,
4 miles away.
The directionality of the prevailing winds in
this example needs to be considered when
assessing the shoreline impacts of wind-
driven waves. The map of Lake Dunmore
indicates shorelines hardened (H) by strong
head-on winds from the south and the
north, and a large fraction of the shorelines
that do not experience direct strong wind
exposure, and hence are vulnerable (V) to
waves from motorboats. These vulnerable
shorelines have been exposed to decades of
waves from traditional watersports like
waterskiing and tubing.
Appendix A shows ASOS data from all 11
participating Vermont airports. Winds 20
mph and greater are rare and that in many
locations, winds are highly directional.
 
A Better Basis for Comparison and the Implications
Vermont airport wind data in the Appendix strongly indicates that shorelines are very rarely
exposed to sustained winds of 20 mph and more. Thus, wake surfing wakes produced by a
wake boat traveling parallel to the shoreline at 200 ft distance will be much larger than the
typical wind waves hitting that shoreline. This is especially true for the vulnerable shorelines
that almost never have significant wind wave exposure.
There have been many studies linking shoreline erosion to motorboat waves (see, for example
references 3 and 4). Additional research showed wave height by itself was a poor indicator of
erosion potential, and power and energy should also be considered5
. The recent 2021 study6
on an inland lake shoreline in Ontario found that the energy deposited by motorboat waves far
exceeded that from wind waves.
To assert that wake surfing wakes are bigger than typical waves and therefore represent a
significant risk for increased shoreline erosion, one needs to compare such waves to “typical”
waves. A better basis for comparison is waves not from wind events that rarely occur in
Vermont inland lakes, but rather from motorboats at the currently regulated distance of 200’
engaged with traditional watersports, like waterskiing and tube towing.
A recent St. Anthony Falls Laboratory (SAFL) study7 compares wave heights, total wave energy
and peak wave power vs distance for two wake boats in wake surfing mode with two ski/tow
boats in water skiing mode. As explained in the ANR petition, the data needed to compare
wake surfing wakes to conventional ski wakes is available in the SAFL study along with “best-fit”
formulations to facilitate this comparison. Table 4 below from page 17 our RWVL ANR petition
summarizes the results by listing the equivalent distances that the wake surfing boats require
for the listed parameters to be the same as for ski boats at 200 ft distance. The distance of
1000 ft was chosen for the new rule based on these data.
Table 4. For each of the two wake boats in SAFL Wave Study, the equivalent distance
(in feet) for the parameters listed in the left-most column to reach the average value
of the same parameter for the two boats at 200 ft. These values were computed
using the formulas derived in the SAFL Wave Study.
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Summary
The boating industry argues that wake surfing wakes are not a problem because at 200 ft from
shore, the waves arrive at the shore with a wave height comparable to waves driven by
sustained 20 mph winds. They assert these wind events are “modest” with the implication that
they are common.
On the contrary, the Vermont airport data indicate that such wind events are extremely rare.
Even when strong winds do occur, because of the high directionality of such winds in Vermont,
there will be significant fractions of the shoreline that do not face head-on strong winds and are
thus vulnerable to boat waves. Thus, for most Vermont inland lake shorelines, wave-driven
shoreline erosion and near-shore bottom disturbance will be dominated by motorboat waves.
It is therefore of high relevance to compare wake surfing wakes to those from traditional water
skiing or tubing. Data from the recent SAFL study indicate that 1000 ft or greater distance from
shore is needed for wake surfing wakes arriving at the shore to be equivalent to traditional
water sports like waterskiing and tubing taking place at 200 ft distance.
It is worth noting that the authors of the 2015 WSIA sponsored study, in a recent presentation
of their findings, conclude the following:
“If a shoreline does not experience wind or if it is narrow in the prevailing wind direction,
then it may not experience much energy from wind waves and might benefit from being
designated a no-wake zone.”
See Appendix B for the first and last slides of this presentation. This conclusion supports our
concerns about vulnerable shorelines and that action is appropriate to protect these shorelines.
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Vermont DEC Wakesports Rule — Rebuttal to Arguments Against Proposed Rule Amendments
Prepared for Submission to the Vermont ANR/DEC by Responsible Wakes for Vermont Lakes
March 26, 2026
 
Introduction
The following document provides direct rebuttals to each of the eleven opposition arguments identified in the public comments submitted through February 27, 2026, for the proposed Use of Public Waters Rules wakesports amendments. These rebuttals are intended to assist the Vermont Department of Environmental Conservation in evaluating the weight and credibility of opposition claims before reaching a final rulemaking decision.
Each rebuttal addresses the argument on its own terms, identifies factual errors or logical weaknesses, draws on evidence already in the rulemaking record, and explains why the argument should not prevent adoption of the proposed rule changes.
 
Framing principle: The opposition's core strategy throughout is to demand Vermont-specific,
peer-reviewed data before any rule change is made. The DEC should note that this standard,
applied consistently, would prevent any protective regulation until after documented harm has
already occurred — the opposite of responsible environmental stewardship and the
Precautionary Principle that underlies Vermont's statutory mandate.
 
Rebuttal 1: Scientific Evidence Justifies DEC’s Threshold Decisions
Opposition Claim
The 100-acre minimum wake sports zone, 3,000-foot run requirement, and 500-foot buffer are not
supported by peer-reviewed literature and are instead derived from geometric modeling or operational assumptions.
Rebuttal
The SAFL/Marr et al. 2022 study — the most comprehensive wake boat wave characterization study in the record — directly supports the 500-foot buffer, and the same study's data actually support a stricter standard than the DEC has proposed:
• The SAFL study found that wake boat wave HEIGHT does not attenuate to reference conditions
until approximately 500 feet — supporting the proposed buffer.
• Critically, the same study found that wave ENERGY requires more than 575 feet and wave
POWER more than 600 feet to dissipate adequately. On this reading, the proposed 500-foot
buffer is already a conservative compromise, not an overreach. Vermont DEC Wakesports Rule — Rebuttal to Arguments Against Proposed Rule Amendments
• The DEC's own September 2023 internal memo recommended a 600-foot setback. Settling at
500 feet was itself a concession to practicality.
On the 100-acre and 3,000-foot thresholds:
• Vermont is not required to act only on Vermont-specific peer-reviewed field studies. The SAFL
study, Riesgraf 2025 (SAFL Phase II), the Lake Waramaug Task Force study, Daeger et al. (2023),
and the Michigan DNR literature review collectively establish that wake boats cause materially
greater and deeper sediment disturbance, shoreline erosion, and wave energy than
conventional boats.
• The 100-acre and 3,000-foot minimums are the regulatory expression of a simple geometric and
ecological logic: a water body must be large enough to provide adequate separation between
wakesports activity and sensitive areas. This is consistent with how minimum lake-size
thresholds are used in resource management across many regulatory contexts.
• The opposition's own admission that 'a wake does not know the size of the lake' misunderstands
the purpose of the acreage threshold. The 100-acre minimum is not intended to change wave
physics — it is intended to ensure that a lake is large enough to contain a safe operating corridor
while also preserving sufficient space for other users. That is a planning and safety standard, not
a wave physics claim.
KEY
The opposition cannot have it both ways: they argue the thresholds lack science while
POINT
simultaneously citing the same studies that supporters use to justify those thresholds. The
contested question is not whether the studies support protective rules — they clearly do — but
whether the thresholds are set at precisely the right number. That is a judgment the DEC is
empowered and obligated to make.
 
Rebuttal 2: The 100-Acre Wakesports Zone Threshold Reflects Sound Regulatory
Practice
Opposition Claim
The 100-acre figure is derived by multiplying 3,000 feet × 1,000 feet = ~69 acres and then rounding up arbitrarily to 100 acres, with no documented scientific rationale for the 31% excess. An ANR email allegedly admitted the threshold was based on 'anecdotal information, not hard science.'
Rebuttal
• The geometric derivation of the 100-acre minimum reflects sound regulatory practice, not
arbitrary decision-making. Resource management agencies routinely apply safety margins and
rounding when setting thresholds, particularly when consequences of setting a threshold too
low are irreversible (shoreline erosion, permanent habitat loss, etc.).
• The corridor of 3,000 × 1,000 feet does not represent a maximum footprint — it represents a
minimum operating corridor. In practice, a wake boat does not travel in a perfect straight line; it
accelerates, the rider falls and restarts, turns occur, and multiple passes are made. A 100-acre
zone provides a meaningful, if modest, margin above the mathematical minimum.
• The opposition's speed-based recalculation (claiming runs are really 2,100–2,600 feet at typical
speeds) actually strengthens the case for the 100-acre minimum. If lower speeds are common,
wake boats are operating in surf mode at approximately 10 mph for extended durations per
session — not one 3-minute pass, but repeated passes. Cumulative wave energy exposure from
multiple passes at varying speeds and headings is not captured by a single-run calculation.
• Even if the exact threshold figure was set pragmatically rather than derived from a single
equation, that does not invalidate it. The underlying science — multiple studies showing
materially greater wave energy, sediment disturbance, and shoreline impact from wake boats
compared to conventional craft — clearly supports a minimum wakesports zone size larger than
in the current rule; 100 acres is justified.
KEY
The opposition's mathematical critique is flawed. Even accepting every speed and geometry
POINT
concession the opponents propose, the correct result is still an acreage minimum substantially
above the current 50-acre threshold — validating the direction and general magnitude of the
proposed change.
 
Rebuttal 3: Industry-Funded Simulations Lack the Scientific Rigor of Independent Field Studies Supporting DEC’s Amendments
Opposition Claim
The SAFL/Marr et al. 2022 study and the Lake Waramaug 2024 study are commissioned technical
reports, not peer-reviewed publications. Rules should be based only on peer-reviewed research. Prof. Banholzer's white paper challenges the SAFL methodology.
Rebuttal
• Vermont law does not require regulations to be based exclusively on peer-reviewed academic
literature, nor does it require that any science be established within Vermont’s borders. The
laws of physics do not change when a state border is crossed. Regulatory agencies routinely rely
on commissioned technical studies, agency reports, and expert testimony — particularly when
peer-reviewed literature does not yet exist for a newly emerging activity. Courts and legislatures
consistently uphold rules based on substantial, credible technical evidence, even in the absence
of peer review.
• The SAFL study was conducted by researchers at one of the nation's leading hydraulic
engineering laboratories (University of Minnesota) using controlled field measurements. It has
been subject to extensive scrutiny in this and other state proceedings and has withstood that
scrutiny. The absence of a formal peer-review publication stamp does not negate the quality of
the methodology or the reliability of the measurements.
• The opposition's preferred 'peer-reviewed' studies — MacFarlane (2025) and Goudey & Girod
(2015) — both confirm that wake boats produce substantially greater wave energy than
conventional boats. These studies support protective regulation; they simply do not, by
themselves, specify minimum thresholds. That determination appropriately falls to the DEC.
• Goudey & Girod is described in the comments as a 'WSIA/MIT peer-reviewed study' — but the
study was not peer reviewed. This study was commissioned by the WSIA (Water Sports Industry
Association), which is a wake sports industry trade group. Industry-funded studies that favor the
industry's position deserve scrutiny equal to — or greater than —technical studies.
KEY
The peer-review standard the opposition is applying would, if consistently followed, bar virtually all environmental regulation until documented harm had occurred. Vermont's regulatory
mandate includes preventing irreversible harm before it occurs. The weight of technical
evidence in this record — peer-reviewed and otherwise — uniformly supports the conclusion
that wake boats cause materially greater impacts than conventional boats and that existing
setbacks are insufficient.
 
Rebuttal 4: The Lake Bomoseen Field Comparison Is Useful Supplementary Information Supporting DEC’s Findings
Opposition Claim
ANR's informal field comparison on Lake Bomoseen used a moving rangefinder, was conducted with
other boat traffic present, relied on one kayaker's subjective impression, and tested only two distances. This is insufficient to establish a statewide 500-foot rule.
Rebuttal
• The field comparison is one data point in the record — but it is not the primary basis for the
500-foot buffer. That buffer is grounded primarily in the SAFL wave energy and power findings,
which show a minimum of 575–600+ feet is needed for adequate dissipation, and in the DEC's
own 2023 internal recommendation of 600 feet. The field comparison corroborated, rather than
established, the buffer.
• The opposition's critique of the field comparison's methodology is, if accepted, a call for more
rigorous field research — not for abandoning protective regulation. The DEC can acknowledge
methodological limitations in the comparison while maintaining that the cumulative evidence in
the record (SAFL, Riesgraf, Lake Waramaug, Daeger, hundreds of first-hand accounts from lake
users) overwhelmingly supports a buffer greater than 200 feet.
• The opposition had every opportunity to submit its own field data or commission its own
measurements. Instead, they submitted mathematical critiques and philosophical objections.
Absence of competing data is not a defense against protective regulation — it is a gap in the
opponent's case, not the agency's.
 
Rebuttal 5: Wake Sports Do Not Qualify as 'Normal Use' Under Vermont Law
Opposition Claim
Towed watersports using inboard motorboats predate 1993. Wakesurfing is a technological evolution of an existing normal use, not a categorically new activity. Classifying it as non-normal sets a dangerous precedent.
Rebuttal
• The opposition's own examples confirm this: Eric Splatt's anecdote about 'wake-style riding in
the 1960s using passenger weight' describes casual boat wakes — not 10,000-pound purpose-
built vessels specifically engineered to generate 3–4 foot surf waves using 3,000+ pounds of
ballast water. The scale and character of the activity are categorically different.
• At the 2024 LCAR hearings, Vermont's then DEC Commissioner Jason Batchelder specifically
stated that wake sports are not a normal use. This is the considered legal position of the agency
with authority to interpret its own statute — a position entitled to substantial deference.
• The 'dangerous precedent' argument proves too much. If any technological evolution of a prior
activity automatically inherits 'normal use' status, then nothing could ever be regulated as new
— every new technology can be characterized as an evolution. The statute's purpose was to
protect traditional uses of public waters; ballasted wake boats are not a continuation of
waterskiing any more than personal submarines would be a continuation of swimming.
 
Rebuttal 6: Lack of Reporting Under the 2024 Rule Does Not Prove That The
Rules Are Working
Opposition Claim
Only about 5 statewide complaints were filed under the 2024 rule, none substantiated as violations. This proves the existing rules are working, and further restriction is unwarranted.
Rebuttal
• Low violation counts are primarily evidence of inadequate enforcement, not evidence of
compliant behavior. As multiple commenters document: there are no dedicated marine patrol
officers on most affected lakes; Game Wardens are widely dispersed; there is no mechanism for
real-time reporting; and, critically, there is no cell service on many affected lakes. The reporting
infrastructure that would generate meaningful compliance data does not exist.
• The public comment record is filled with first-hand accounts of wake boat behavior that, if
reported, would constitute violations — boats operating within 200 feet of shore, within 200
feet of swimmers, failing to maintain safe distances. The absence of formal complaints does not
mean these incidents did not occur; it means affected lake users did not know how to report
them, could not report them in time, or chose to simply leave the water because of the threat to
their own safety.
• The DEC itself acknowledged in the pre-rulemaking process that it did not have the expertise
and thus did not consider public safety when drafting the 2024 rule. This is not a stable
regulatory baseline to defend — it is an acknowledged omission that the proposed rule is
designed to correct.
• Environmental impact harms — shoreline erosion, AIS introduction, and loon nest flooding —
accumulate over time and may not be visible in a single season's complaint record.
KEY
An under-enforced rule with no reporting infrastructure produces near-zero complaint counts
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are a result of a weak system, not because the rules are adequate. Zero complaints is not the
same as zero harm. The DEC should not allow the absence of formal violation records to be
misread as evidence that the 2024 rule is sufficient.
 
Rebuttal 7: Imperfect Enforceability Is Not A Ground For Refusing To Set A Standard
Opposition Claim
Accurately estimating 500 feet on open water is extremely difficult. The 500-foot buffer could be
'weaponized' by other users positioning themselves inside a wake sports zone. The 3,000-foot run
requirement is unmeasurable in practice.
Rebuttal
• Imperfect enforceability is not a ground for refusing to set a standard. Vermont's 200-foot from
shore no-wake zone has always required distance estimation, and enforcement officers manage
this routinely. Vermont has an app that operators can use to confirm they are operating within
the wakesports zone. Once downloaded to a phone, the app can be used even if cell service is
not available.
• The 'weaponization' argument — that other users will deliberately position themselves inside a
wakespsorts zone to obstruct wake boats — is speculative and implausible as a systemic
concern. It describes a deliberate act of harassment that would itself be addressable under
existing disorderly conduct or harassment statutes. Designing lake safety rules around edge-case
bad actors from either user group would make no rule workable.
• On the 3,000-foot run: GPS-enabled apps already exist that alert wake boat operators when
they approach zone boundaries. The WSIA and Woodard Marine are well aware of these
products. If the industry is genuinely concerned about helping operators comply, it should be
investing in education about such tools, not opposing the underlying standard.
• The argument that higher cognitive load from a 500-foot buffer increases accident risk inverts
the safety logic. The reason the 500-foot buffer exists is that other users are at risk from wake
boats at distances greater than 200 feet. Asking the party generating the hazard to bear
additional cognitive responsibility for monitoring that hazard is appropriate, not dangerous.
 
 
Rebuttal 8: Acknowledging The Importance of The Home Lake Rule Does Not Discredit All The Beneficial Proposed Rule Amendments
Opposition Claim
Removing the Home Lake Rule and replacing it with only hot-water decontamination requirements will increase, not decrease, AIS risk because decontamination infrastructure does not yet exist. Both sides support retaining the Home Lake Rule.
Rebuttal
• The consensus around retaining the Home Lake Rule is significant. If both the lake protection
community and the responsible wake boat community agree that the Home Lake Rule should be
retained, the DEC should give serious consideration to retaining it and implementing it while
proceeding with the acreage, buffer, and run-length changes.
• The proposed decontamination requirement without available infrastructure is a valid practical
concern. The DEC should consider either: (a) retaining and implementing the Home Lake Rule
until decontamination infrastructure is in place, or (b) adopting the Home Lake Rule as the
primary protection while establishing a phased decontamination framework with defined
milestones.
• Importantly, agreeing that the Home Lake Rule should be retained does not validate any other
opposition argument. The opponents are using this one area of legitimate concern as a
rhetorical wedge to discredit the entire proposed rule. The DEC can accept the Home Lake Rule
critique and still adopt all other proposed changes.
RECOMMENDATION The DEC should consider retaining AND IMPLEMENTING the Home Lake Rule or
adopting a hybrid provision (Home Lake Rule + decontamination requirement for
any inter-lake travel) as a modification to the proposed rule. This would remove
the opposition's strongest argument while preserving all other protective
provisions.
 
Rebuttal 9: Education And Regulation Are Not Mutually Exclusive And Do Not
Need To Proceed Sequentially
Opposition Claim
The 2024 rules have not been incorporated into Vermont boating safety education materials. Rules
should not be expanded until existing rules are fully understood by the boating public.
Rebuttal
• Education and regulation are not mutually exclusive and do not need to proceed sequentially.
The DEC can and should simultaneously (a) adopt updated rules and (b) require that those rules
be incorporated into boating education materials. The record identifies a specific failure by the
State Police and boating safety course providers to update curricula — this is an administrative
problem with a straightforward fix, not a reason to delay protective regulation.
• Inadequate education about existing rules is an argument for better education, not against
strengthening the rules. The logic of 'don't add new rules until people follow the old ones' would
permanently freeze any regulatory framework at its current, acknowledged-insufficient level.
• The Woodard family's documentation that boating safety curricula have not been updated is a
legitimate and useful finding that the DEC must remedy. However, it is properly characterized as
a compliance failure by course providers, not as evidence that the proposed rule changes are
unwarranted.
• The proposed rule changes, if adopted, provide the clearest possible incentive for course
providers to update their materials: new, more restrictive rules create new legal exposure for
operators who don't know them. This is how regulatory frameworks generate educational
compliance, not the reverse.
 
Rebuttal 10: The Economic Benefits Of Protective Regulation Far Outweigh The Potential Impact On One Specific Product Category
Opposition Claim
Woodard Marine reports a 75% decline in wake boat sales, $136,500 in lost Vermont Sales and Use Tax from a single dealer in 2024–2025, and a 38.89% decline in Vermont wake boat registrations versus 14% nationally.
Rebuttal
• Vermont is not obligated to calibrate lake protection rules to the sales performance of a single
product category. The economic value of Vermont's lakes — to tourism, property values,
recreation, fishing, and the overall identity of Vermont as a destination — vastly exceeds the
economic value of wake boat sales. The economic analysis included in DEC documents during
the rulemaking process indicates that the benefits of regulation outweigh the costs by ten to
one. The DEC's statutory mandate is to protect natural resources and public health, not to
optimize marine dealership revenues.
• Vermont DMV registration data showing a 38.89% decline versus a 14% national decline may
reflect the fact that Vermont's 2024 rule was, as the opposition itself notes, already one of the
most restrictive in the country. If Vermont is a less attractive market for wake boats than states
with no rules, that is the intended policy outcome, not an unintended economic harm.
• Lost sales tax revenue from wake boat sales is a narrow calculation that ignores the full
economic picture. The DEC's own record includes references to: $850,000 spent on Lake Morey
alum treatment for cyanobacteria; decades of lake association spending on AIS prevention;
projected costs of AIS remediation; and the economic value of the eco-tourism, fishing, camp,
and recreation industries that depend on clean, quiet lakes.
• The opposition’s claim that no marine dealership was contacted during the economic impact
analysis is not true. In the development of the economic analysis that accompanied the RWVL
2022 petition, which was used by the ANR to support the existing rule, data were collected, and
interviews were conducted with several Vermont marine dealers. These include Umiak outfitters
in Stowe, Vermont's largest purveyor of kayaks and other small craft, and Small Boat Exchange
in Shelburne, which deals in medium-sized boats. The owner of Umiak Outfitters submitted a
written comment supporting the currently proposed rule amendments. In any event, economic
impact analysis gaps are grounds for supplementing the record, not for abandoning proposed
protective rules.
KEY
Economic impacts on a single industry sector must be weighed against the broader economic value of Vermont's lake-based economy and the potentially catastrophic and irreversible costs
of AIS introduction or long-term lake degradation. The record supports the conclusion that this
balance favors protective regulation.
 
Rebuttal 11: Sections 3.7 and 4.3 Address The Agency’s Need For Flexibility And Do Not Create Unchecked Administrative Discretion
Opposition Claim
The provisions allowing the ANR Secretary to add or remove lakes from eligibility based on management projects or 'other good cause' lack defined time limits, evidentiary standards, or automatic expiration — effectively enabling back-door bans without formal rulemaking.
Rebuttal
• Regulatory agencies routinely need administrative flexibility to respond to changed conditions,
emergency situations, or new scientific findings between formal rulemaking cycles. Sections 3.7
and 4.3 provide a necessary management tool, particularly for lakes with cyanobacteria events,
AIS outbreaks, or loon nesting crises requiring rapid response.
• That said, the opposition's concern about open-ended discretion without defined guardrails has
merit and is a legitimate drafting consideration. The DEC should consider adding: defined
maximum suspension durations, written scientific findings requirements, and a reinstatement
process. This is a refinement, not a reason to abandon the provision.
• The 'back door ban' characterization is not supported by the statutory framework. Any
permanent restriction on a lake's eligibility that exceeds the scope of Section 3.7 would require
a formal rulemaking proceeding subject to public comment — the same process that produced
this rule. The administrative flexibility provisions do not bypass this requirement for permanent
changes.
• Multiple form-letter opposition submissions propose specific safeguards for Section 3.7:
maximum 6-month suspensions, written findings, and automatic expiration. These are
reasonable proposals that the DEC should evaluate and potentially adopt as rule text
refinements. Accepting these refinements does not require rejecting the substance of the
proposed rule changes.
 
Additional Observations From the Public Comments
The Blue Ribbon Coalition Submissions
The email comment record includes a significant volume of identical or near-identical form-letter
submissions organized through the Blue Ribbon Coalition (BRC), a national motorized recreation
advocacy organization based outside Vermont. Many signatories are from California, Utah, Idaho, and other states with no direct Vermont lake connection.
• The DEC should weigh these out-of-state, template-based submissions less heavily than the
substantive Vermont-based comments filed by residents, lake associations, camp operators,
loon biologists, and community members who are directly affected by the proposed rule.
• The BRC submissions represent an organized national campaign, not the authentic voice of
Vermont lake communities. The public trust doctrine — which underlies Vermont's UPW
framework — is specifically concerned with managing Vermont's waters for the benefit of
Vermont's public. Out-of-state advocacy campaign submissions do not speak to that interest.
The Pattern of Opposition Argument
Across all opposition arguments, a consistent pattern emerges: the opposition raises a procedural,
mathematical, or scientific precision objection to deflect from the underlying factual record. These
objections are important to evaluate carefully — but they should not obscure the evidentiary weight of what the record actually shows:
• Hundreds of Vermont lake users, camp operators, municipal officials, conservation
organizations, and scientists have documented direct, first-hand experience of wake boat
impacts to safety, shorelines and property, wildlife, and water quality.
• Multiple scientific studies — peer-reviewed and otherwise — consistently show that wake boats
produce materially greater and more harmful wave energy than conventional boats.
• The lakes being removed from eligibility by the proposed rule are among Vermont's smallest
and least capable of absorbing wake boat impacts.
• The consequences of under-regulation — AIS introduction, shoreline erosion, loon nest failure,
cyanobacteria blooms triggered by phosphorus resuspension — are permanent or multi-decade
in duration. The consequences of over-regulation are that some wake boat operators must use
larger, more suitable lakes. These consequences are not symmetrical.
 
Summary Recommendations
The DEC should proceed with adoption of the proposed rule changes, with the following modifications considered as potential refinements based on the most legitimate opposition arguments:
• Consider retaining the Home Lake Rule as an AIS protection mechanism, or adopting a hybrid
Home Lake + decontamination approach, until statewide decontamination infrastructure is in
place. Retaining the Home Lake Rule requires implementing it. That can be done without
creating an administrative burden on the DEC. Responsible Wakes for Vermont Lakes is ready
to help.
• Add defined procedural guardrails to Sections 3.7 and 4.3 (maximum suspension durations,
written findings requirements, automatic expiration provisions). Guardrails should allow for
reasoned, documented extensions.
• Commit to updating Vermont boating safety course curricula to incorporate the 2026
wakesports rules immediately upon adoption.
None of these refinements requires delaying adoption of the core proposed changes — the 100-acre minimum wakesports zone, 3,000-foot run, 500-foot buffer, and 13-lake eligibility reduction. These protections are justified by the weight of the evidence in the record and are consistent with Vermont’s statutory mandate to protect its public waters for the benefit of all Vermonters.
 
 
Wake’s Up, Little Susie
 
Wake’s up, little Susie, wake’s up 
Wake’s up, little Susie, wake’s up
 
We've paddled from the beach
Wake’s up, little Susie so weep 
They’re surfin’ hard, be on your guard 
‘Cause we're in water deep
 
Wake’s up, little Susie 
Wake’s up, little Susie
 
How we gonna get ashore? 
The waves are growing more and more.
My kayak’s tippin’, I’ll soon be flippin’
Not been this scared before.
 
Wake’s up, little Susie 
Wake’s up, little Susie
 
Well, we told your mama that we'd be in by ten 
Well, Susie, baby, looks like we goofed again
 
Wake’s up, little Susie 
Wake’s up, little Susie 
We gotta go home
 
Wake’s up, little Susie, wake’s up 
Wake’s up, little Susie, wake’s up
 
These waves they just won’t stop
Let’s not get caught in their props
Our boats are sinkin’ and I am thinkin’
Our recreation is shot
 
Wake’s up, little Susie 
Wake’s up, little Susie
 
How we gonna get ashore? 
The waves are growing more and more.
My kayak’s tippin’, I’ll soon be flippin’
Not been this scared before.
 
Wake’s up, little Susie 
Wake’s up, little Susie 
Wake’s up, little Susie
 
(With thanks to the Everly Brothers)
 
 
These Lakes
 
These lakes are your lakes, these lakes are my lakes
We must protect them from super-high wakes
From Memphremagog, to Lake Raponda,
These lakes were made for you and me.
 
As I was paddling those tranquil waters
I saw below me those playful otters
I saw above me a golden eagle
These lakes were made for you and me.
 
I’ve sailed and angled and I followed the shoreline
To the sparkling diamonds of the morning sunshine
And all around me a voice was sounding:
These lakes were made for you and me.
 
As the sun set slowly, and I was trolling,
And the fishes jumping, and the sky’s a-glowing
As the fog was lifting, a voice was chanting:
These lakes were made for you and me.
 
As I was swimming the silver surface
The lake was serving its proper purpose
Safe recreation, quiet enjoyment:
These lakes were made for you and me.
 
These lakes are your lakes, these lakes are my lakes
We must protect them from super-high wakes
From Memphremagog, to Lake Raponda,
These lakes were made for you and me.
 
(With thanks to Woody Guthrie)
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Margaret Mead, 109, 
Marr,  Jeff, 116, 124
Memphremagog Lake, 77, 79, 81, 104, 112, 116, 179, 182, 203, 
Milfoil, 38, 41, 73, 74, 88, 129, 130, 147, 151, 156, 157, 158
Monkeywrench, 174
Montana, 38, 39, 41 
National Marine Manufacturers Association, 36, 48, 93, 150, 184, 196
Northern Forest Canoe Trail, 62, 63
Opposition, 36, 48, 91, 92, 93, 174, 193, 195, 196, 197, 198, 199, 200, 201
Oregon, 51, 52, 76, 114
Owen,  Chris, 4, 138
Paddlers, 53, 62, 67, 68, 72, 78, 82, 83, 85, 90, 
Parker Lake, 69, 78, 106, 141
Phosphorus, 42, 117, 119, 120, 122, 123, 138, 151, 153, 157, 158, 201
Pollution, 86, 117, 138, 156, 159, 166
Prairie,  Yves, 116, 124, 188 
Press, 47, 95, 98, 99, 100 
Propellor, 60, 95, 111, 119, 121, 151, 147, 152, 184, 187, 188
Property damage, 53, 56, 71, 85, 95, 149, 153, 156, 201
Public support, 10, 48, 94, 164, 173, 174
Raponda Lake, 4, 11, 15, 44, 47, 69, 70, 71, 72, 78, 100, 108, 203, 
Raymond,  Sebastien, 116, 119, 122, 130
Rulemaking, 18, 47, 48, 49, 50, 51, 92, 94, 95, 98, 99, 101, 123, 132, 144, 145, 175, 194, 197, 199, 200 
Safe wake height, 132 
Safety, 54, 74, 92, 123, 124, 147
Salem Lake, 74, 79, 105 
Sediment disturbance, 14, 37, 42, 53, 54, 55, 60, 79, 90, 116, 117, 118, 119, 120, 121, 122, 123, 138, 139, 142, 151, 152, 157, 187, 188, 189, 194, 195
Seymour Lake, 76, 104
Shadow Lake, 73, 76, 78, 106
Sharpe,  Dani, 4, 51
Shoreline stability, 112, 122
Small craft recreation, 84, 87, 88, 89, 127, 149, 153, 154, 155, 158, 161, 200
St. Anthony Falls Lab, 112, 129, 185, 186, 192, 193, 194, 195, 196, 197
Sunset Lake, 4, 106, 135 
Swimmers, 48, 50, 53, 54, 58, 60, 63, 69, 72, 77, 78, 79, 82, 88, 90, 91, 111, 112, 116, 123, 125, 127, 128, 145, 149, 155, 179, 197
Table of Vermont Lakes, 104 
Tax base, 156, 157, 161
Tourism, 81, 97, 154, 155, 156, 160, 161, 162, 199 
Turbidity, 117, 118, 119, 120, 121, 122, 142, 157, 184, 186
Turbulent Kinetic Energy, 113, 114
"University of Laval,  Quebec", 116, 117, 119, 157
University of Minnesota, 112, 116, 141, 148, 158, 186, 196 
University of Montreal, 124
University of Quebec, 112, 116, 188
University of Western Colorado, 117 
Venice, 36, 37, 38, 44
Vermont Agency of Natural Resources, 111, 144, 154, 135, 138, 141, 149, 154, 170 
Vermont Center for Ecostudies, 4, 140, 141, 165
Vermont State Parks, 153 
Wake dissipation, 110, 127, 128, 134, 194 
Wake power, 111, 112, 115, 129, 156 
Wake height, 131 
Wakesports zone, 9, 48, 123, 127, 128, 177, 178, 179, 180, 193, 196, 198
Water clarity, 41, 117, 155 
Water Sports Industry Association, 35, 47, 92, 95, 96, 147, 148, 183, 187, 194
Waterbury Reservoir, 4, 25, 66, 67, 84 
Wave physics, 134, 135, 193 
Wave power, 111, 112, 115, 129, 156 
Wave train, 58, 59, 110, 129, 183 
Website, 4, 10, 46, 94, 97, 98, 99, 170, 176
Widness,  Jack, 10, 43, 44, 45, 99, 100, 108 
Wildlife, 19, 53, 68, 87, 110, 130, 137, 140, 164, 198
Willamette River, 51, 113, 114
William Thompson, 20, 22
Wilson,  Brian, 30
Wilson,  Dennis, 29, 30
Wind-driven waves, 186, 181, 183, 186, 187
Wisconsin, 4, 50, 51, 53, 76, 120, 141, 154, 155, 171, 174, 175, 191, 
X Star, 33, 34, 35
Zebra Mussels, 37, 38, 88, 146, 156

1 See 3 V.S.A. § 838: Proposed rules shall be filed with the Secretary of State in a format determined by the Secretary that includes the following information…(2) An analysis of economic impact. (3) An analysis of environmental impact…. The economic impact analysis shall analyze the anticipated costs and benefits to be expected from adoption of the rule. Specifically, each economic impact analysis shall, for each requirement in the rule: (A) list each category of people, enterprises, and government entities potentially affected and estimate for each the costs and benefits anticipated; and (B) compare the economic impact of the rule with the economic impact of other alternatives to the rule, including having no rule on the subject…

2 See note 1 above.

3 See Review of Papers Addressing Wake boat Impact on Aquatic Environments; also Water Quality and Wave Impact Study,; See also Wake Boats, Safety and the Lake: “Wakeboard Boats with full ballast tanks create unnaturally large waves and a deeper prop wash than other types of boating activities. These large waves crash into the shoreline, battering habitats in the shallow areas of the lake where 90% of plants and aquatic organisms live. The resulting erosion releases nutrients into the water column, threatening water quality and increasing potential for cyanobacteria.”; See also Ballast/Wake Boats: Specific Concerns About Aquatic Invasive Species & Water Quality, New Hampshire Department of Environmental Services, 2022

4 See
	 Wake boat ballast bags can harbor invasive species, Michigan State University;
CONCERNS ABOUT BALLAST BOATS, INVASIVE SPECIES AND WATER QUALITY, Ossipee Lake Alliance; 

	Ballast/Wake Boats: Specific Concerns About Aquatic Invasive Species & Water Quality, New Hampshire Department of Environmental Services; 

	New Hampshire Wake Boat Commission Final Report, page 4; 

	Zebra mussels’ best friend: wakeboard boats, University of Minnesota. 

	Eurasian Water-Milfoil, Ontario Invading Species Program, http://www.invadingspecies.com/invaders/aquatic-plants/eurasian-water-milfoil-2/; 

	Ballast Water Monitoring, United States EPA, https://www3.epa.gov/npdes/pubs/vgp_ballast_water.pdf; 

	Protect Your Waters from Aquatic Invasive Species Clean. Drain. Dry., New York Department of Environmental Conservation, https://www.dec.ny.gov/animals/48221.html; 

	Ballast Water Treatment: Eurasian Milfoil, https://elinorelinorstapleforde0256831.blogspot.com/2021/10/ballast-water-treatment-plant-eurasian.html;

	Invasive Species, United States EPA, https://19january2017snapshot.epa.gov/greatlakes/invasive-species_.html; Engineering Seminar: Defending the Great Lakes, University of Wisconsin, https://uwpexponent.com/news/2022/11/09/engineering-seminar-defending-the-great-lakes/; 

	Ballast Water, USDA National Invasive Species Information Center, https://www.invasivespeciesinfo.gov/subject/ballast-water; 

	Wake boat ballast bags can harbor invasive species, Michigan State University, 2016, https://www.canr.msu.edu/news/wake_boat_ballast_bags_can_harbor_invasive_species; 

	Volume and contents of residual water in recreational watercraft ballast systems, Management of Biological Invasions 7(3):281-286, January 2016, https://www.researchgate.net/publication 306920452_Volume_and_contents_of_residual_water_in_recreational_watercraft_ballast_systems; 

	Impacts of Motorized Craft on New Hampshire’s Waterbodies, New Hampshire DES, https://www.des.nh.gov/sites/g/files/ehbemt341/files/documents/2020-01/wmb-25.pdf; 

	Low-Speed Boating . . .Managing the Wave, by Doug Keller, Aquatic Habitat Program Manager with Indiana DNR – Division of Fish and Wildlife, North American Lakes Management Society, https://www.nalms.org/wp-content/uploads/2017/10/37-3-4.pdf; 

	Ballast/Wake Boats: Specific Concerns About Aquatic Invasive Species & Water Quality, Amy P. Smagula, Limnologist; 

	Wake Boats, AIS, and Water Quality, NH Department of Environmental Services, https://lmcd.org/wp-content/uploads/2022/06/Wake-Boats-AIS-and-Water-Quality_NHDES-Presentation.pdf;  

	Annual Losses to Great Lakes Region by Ship-borne Invasive Species at least $200 Million, David Lodge, University of Notre Dame; David Finnoff, University of Wyoming , https://www.invasive.org/gist/products/library/lodge_factsheet.pdf


5 See Water Quality and Wave Impact Study,; see also Evidence from Vermont Lakes, and Indicators and standards of quality for paddling on Lake Champlain, Journal of Great Lakes Research, Volume 38, Supplement 1

6 “Sales of wake boats…are estimated to be up 20 percent to 13,000 units in 2020.”, NMMA Newsletter, June 2021.
“As an industry, the wake surf companies are growing very quickly. Wake-surfing year over year right now grows at about 30 or 35 percent, and that’s on a per-unit basis.” Star Tribune, ; “Wake-surf Boats Market Intelligence Report Offers Growth Prospects”, Market Watch. According to the Water Sports Industry Association’s comments to the Agency of Natural Resources, wake boat sales in 2021 were up 38% over 2020. Berkshire-Hathaway Business Wire reports that  “Sales of wake sport boats—popular for wakesurfing, wakeboarding and skiing, attractive to new and active boaters—were up 22% to 13,600 units in 2020.”

7 See Water Quality Affects Property Prices: A Case Study of Selected Maine Lakes; see also Realtors Say Algae Blooms Hurt Waterfront Prices; “In Maine, New Hampshire, and Vermont, studies on the impact of water quality on lakefront property values demonstrate a significant loss in property value as water quality degrades. Lower property values represent a loss in town tax revenue.”, Lake Wise Program, Vermont Department of Environmental Conservation; “Around the country, lakefront property is consistently valued at least 25% to 40% higher than inland comps.”, Town of Georgia, Vermont; also see testimony of Bob Martin, lister at Woodbury Lake, who reports that “A slight downgrade of 10% [in lakefront property valuation] would cause a $650,000 annual loss of state education and town revenue.”; See also Land Valuation Schedule for Listers, Vermont Department of Taxes, showing quality of water influencing valuation by a factor of 2.

8 See note 6

9 “Sales of wake boats in Vermont are very low, averaging 14 per year.”, Letter from WSIA and NMMA to DEC, and testimony at public comment session July 29, 2022.

10 “In general, you can expect to spend anywhere from $93,000 to $180,000 on a high-quality wake surf vessel with a good resale value.”, Center for Surf Research, 2022

11 None of the four largest U.S. manufacturers of wake surf boats, Malibu, MasterCraft, Nautica, and Tigé, has facilities or official dealers in Vermont.

12 “Commissions are usually 10 percent, though that may vary depending on your boat and your location.” boats.com, July, 2021

13 Vermont has at least 800 lakes and ponds. Of these, 69 currently allow wake surfing under current rules. See the Lake List in Appendix A.

14 See note 5 above. Also see “Cyanobacteria blooms begin annual reappearance in Vermont waterbodies,” The Charlotte News, 2022; See also See Review of Papers Addressing Wake boat Impact on Aquatic Environments; also Water Quality and Wave Impact Study,; See also Wake Boats, Safety and the Lake: “Wakeboard Boats with full ballast tanks create unnaturally large waves and a deeper prop wash than other types of boating activities. These large waves crash into the shoreline, battering habitats in the shallow areas of the lake where 90% of plants and aquatic organisms live. The resulting erosion releases nutrients into the water column, threatening water quality and increasing potential for cyanobacteria.”; See also Ballast/Wake Boats: Specific Concerns About Aquatic Invasive Species & Water Quality, New Hampshire Department of Environmental Services, 2022. See also Economic impacts of invasive species, Invasive Species Centre, Canada.

15 See list of lakes in Appendix A. Currently, 3-4 new lakes become infested with AIS each year. Without this rule, the uninspectable and unemptyable ballast tanks of wake boats traveling from lake to lake will accelerate this infestation rate to 6 lakes per year.

16 The annual cost to mitigate Eurasian watermilfoil alone on Lake Elmore, a typical 200-acre Vermont lake, amounts to over $30,000 per year. On Lake Fairlee it’s over $60,000. The DEC receives requests amounting to more than $2 million each year to repair damage. To repair the effects of sediment disturbance, algal blooms, and other damage caused by prop wash and large wakes would at least double these amounts.

17 See note 13 above.

18 This estimate is based on a cost of at least $10 per acre to mitigate cyanobacteria and other harmful algae blooms that spoil lakes, for 69 lakes totaling 27,000 acres of area. See Cyanobacteria Mitigation Program, Lake Anna, Virginia. See also The High Cost of Algae Blooms in U.S. Waters, Environmental Working Group 2020. See also Cyanobacteria plagues Lake Carmi : “The DEC said if it determines the aeration system isn't enough it may consider doing what's called an alum treatment on Lake Carmi, which prevents phosphorous from releasing and, in turn, prevents algae blooms. Pierson said the treatment on Lake Carmi could cost millions of dollars, but residents like Rob Evans said it could be a logical next step to save the lake.”

19 See lake list in Appendix A

20 The cost to replace a single 10’ section of aluminum dock commonly used in Vermont lakes is about $1000. The cost to repair a waterfront stone wall ranges from $500-$2000. The cost to replace a damaged kayak is about $500. 

21 Based one law-enforcement conflict-engendered visit per week during the summer to 50 lakes at a cost of $400 per visit. A visit includes two officers, a trailer, and a boat.

22 See note 17 above.

23 See Boat Wake Impact Analysis, Water Environment Consultants Mount Pleasant, SC

24 See Partial List of Vermont Small Craft Businesses. Cost estimate is based on each of 50 small-craft businesses selling or renting 50 fewer boats per year at $500 per boat.

25 See Outdoor Recreation Statistics, US Bureau of Economic Statistics, 2022 See also GOVERNOR PHIL SCOTT CREATES VERMONT OUTDOOR RECREATION ECONOMIC COLLABORATIVE, Press Release 2017

26 See Vermont outdoor recreation sector stood tall as significant economic driver, Vermont Agency of Natural Resources

27 “Tourism is one of the largest industries in Vermont, as the state welcomes over 13 million visitors each year. These visitors account for $3.0 billion in annual spending on lodging, food and drink, goods and services.” Vermont Department of Tourism, 2022. See also The Economic Impact of Vermont Tourism

28 See Vermont Tourism and Recreation Survey, page 8, 2014

29 See note 26.

30 See Youth Summer Camp Industry Has a Direct Economic Impact on the Northeast

31 See THE ECONOMIC IMPACT OF POTENTIAL DECLINE IN NEW HAMPSHIRE WATER QUALITY: THE LINK BETWEEN VISITOR PERCEPTIONS, USAGE AND SPENDING

32 This estimate is derived from studies of the impact of water quality on tourism, which show that spoiled lakes are less attractive to tourists such as The Economic Impact of Water Quality on Property Values & Tourism, Protect Wisconsin Waterways; The Iowa Lakes Valuation Project: A Report to the Iowa Department of Natural Resources, 2014; Economic Benefits of Nitrogen Reductions in Iowa, Iowa State University 2018, Section 3.1.3; Nutrient Pollution: The Effects: Economy, United States Environmental Protection Agency, April 2022; Recreational demand for clean water: evidence from geotagged photographs by visitors to lakes, Frontiers in Ecology and the Environment, January 2015; and from studies of the impact of spoiled lakes on lakefront property values cited in note 38 below.

33 While Vermont may welcome new tourists who come specifically for wake surfing, these will be small in number, since wake surf boats are expensive, and towing them to Vermont from out of state is neither simple nor in accord with Vermont law on the transport of aquatic invasive species.

34 Extrapolated from Lake Elmore Boat Count 2022. Also see Appendix A, Lake List.

35 A UVM Lake Champlain study (Voigt B., Lees J., et al., 2015) found that for every meter of reduced water clarity, property values fell 3% for year-round lakeside residences and 37% for seasonal dwellings. Studies in Maine (Holly M.J., Boyle K.J., et al., 1996) and Minnesota (Krysel C., Boyer E., et al., 2003) also found a decline in lakeshore property values of up to several hundred dollars per frontage foot for each meter of water clarity lost. For a 1000-acre lake with 90% of its perimeter developed, this could amount to a $10M decline of lakeshore property values and property tax base. In the case of repeated algal blooms, losses can be substantial. In Georgia, VT, such blooms were blamed for a $50,000 decline in the value of each of 37 lakefront properties on St. Albans Bay—a $1.85M devaluation in the total tax base (Dobbs T., 2015). A similar result was seen in an AIS study in Washington State, where the presence of Eurasian milfoil significantly lowered sale prices of properties by an average $94,385 . (Olden 
J.D. and Tamayo M., 2014) Also see note 6 above. A regional study in the Mississippi headwaters, Lakeshore Property Values and Water Quality, quantified this relationship using five tears of property sales records.

36 See Impact of lake navigation – sediment resuspension study: Lake Masson and Lac des Sables Case, University of Laval (Canada); The Effects of Motorized Watercraft on Aquatic Ecosystems, Timothy R. Asplund, Wisconsin Department of Natural Resources and University of Wisconsin – Madison, Water Chemistry Program;

37 “Boat propellers will chop milfoil plants into small fragments. These fragments float on the water surface and are at the mercy of wind and lake currents. In a short time, roots form on these fragments. If washed into shallow areas, these plants will eventually take hold creating a new milfoil colony. This process will continue until every suitable area of the waterbody is clogged with these weeds.”, Ever Heard of Milfoil?, New Hampshire Lakes;
 About Milfoil, Lake Iroquois Association Environmental Fact Sheet WD-BB-23; Eurasian milfoil, Nature Conservancy Canada; Variable milfoil, New Hampshire Department of Environmental Services.

38 See  Wake boat ballast bags can harbor invasive species, Michigan State University;
CONCERNS ABOUT BALLAST BOATS, INVASIVE SPECIES AND WATER QUALITY, Ossipee Lake Alliance; 
Ballast/Wake Boats: Specific Concerns About Aquatic Invasive Species & Water Quality, New Hampshire Department of Environmental Services; New Hampshire Wake Boat Commission Final Report, page 4; Zebra mussels’ best friend: wakeboard boats, University of Minnesota. Eurasian Water-Milfoil, Ontario Invading Species Program, http://www.invadingspecies.com/invaders/aquatic-plants/eurasian-water-milfoil-2/; 

39 Wake Boat Erosion, Living on the Bank; A Field Study of Maximum Wave Height, Total Wave Energy, and Maximum Wave Power Produced by Four Recreational Boats on a Freshwater Lake, University of Minnesota.

40 See testimony from Vermont lake users.

41 See “In Georgia, Water Pollution Has Devalued Lakeside Properties By $1.8M”, Vermont Public Regional News. “The assessment for 37 properties on Ferrand Road went down $50,000 because of the problems in the bay, according to town officials, shrinking Georgia's grand list by $1.8 million…overall consensus was, in general, approximately 25 percent difference between a property that's not seeing a water pollution problem and those that are.”  See also Economic Impact of Milfoil

42 The estimate in the report is based on an extrapolation of this rate to 7674 lakefront properties valued at $150,000 each losing 10% of their value. 

43 See https://www.propertytax101.org/vermont/propertytax

44 See lake list in Appendix A.

45 See Number of kayaking participants in the United States from 2010 to 2021 , Statista Research

46 See Partial List of Vermont Small Craft Businesses. Estimate is based on each of 50 small-craft businesses selling or renting 50 more boats per year at $500 per boat.
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Figure 10. The effects of conventional recreational boating activities on sediment and
vegetation (Sagerman J., Hansen J.P, et al., 2019).
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Tabled. For each of the two wake boats in SAFL Wave Study, the equivalent distance
(in feet) for the parameters listed in the left-most column to reach the average value
of the same parameter for the two boats at 200 ft. These values were computed
using the formulas derived in the SAFL Wave Study.

Parameter Malibu VLX Malibu MXZ
. Condition 1a (feet) Condition 1a (feet)
Maximum Wave Height 981 756
Total Wave Train Energy 2137 1179

Peak Wave Train Power 1316 1013
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Figure 43. Comparison of total wave energy of the test boats under their typical operational
conditions.

Note that at 500 feet from shore, the wave energy
from a wake surf boat is twice that of a normal
motorboat 200 feet from shore.
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Figure 6. Annual increase in boat dry weight and horsepower for the Malibu V-drive wake boats
and the Correct Craft-Nautique V-drive wake boats from JD Power.com boat data.

Trend toward heavier and more powerful wake boats
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