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Assessment of Lake Ripley’s 2020 Lake Shoreland & Shallows Habitat Monitoring Survey

Southwest side of Lake Ripley on August 4th, 2020; photo taken by Lianna Spencer

Lake Ripley Shoreland and Shallows Survey Report
By: Lianna Spencer
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Summary

Lake Ripley has been a popular destination and tourist spot since the 1800s. The development of the shoreline has progressed over the years and some of those disturbances contribute to the problems the lake currently faces. These disturbances can range from minor changes, such as the removal of trees to develop a picnic area, to major alternations, such as the construction of a large lakeshore home with concrete retaining walls. 
Lakes can be buffered from the effects of human disturbance in the watershed by varied, multi-layered vegetation in the shoreline that surrounds them (EPA, 2020). Healthy, intact vegetative cover in these riparian areas can help reduce nutrient and sediment runoff from the surrounding landscape, prevent bank erosion and provide shade to reduce water temperature. The vegetation can also provide leaf litter and large wood to serve as food, shelter, and habitat for aquatic organisms (EPA, 2020).

The shoreland and shallow areas of lakes are critical to a lake’s health and need to be well-maintained and cared for. There have been two partial shoreland and shallows surveys completed on Lake Ripley 1993 and 2012. During the summer of 2020, our field crew team set out to complete a full shoreland and shallows survey to determine the current health of our shoreline. 
Introduction
The land adjacent to our lakes and the shallow water next to the land are important areas for many different reasons. These areas are where people use the waters for relaxing, fishing, bird watching, swimming, getting their boats out on the water, or simply sitting and enjoying the view. The shoreland area is a vital place for many species that are dependent on native habitat during part of their life cycle. In fact, as much as 90% of the living things in lakes are found in the shallow waters and shoreland areas.

How we manage our shoreland areas impacts our lakes positively or negatively. The 2007 National Lakes Assessment identified the loss of shoreland habitat as the number one stressor to our lakes in the nation and in Wisconsin. A shoreland area containing a native plant garden can prevent pollutants carried by rainwater from reaching our lakes and also prevent shoreline erosion. In fact, when comparing native shoreland habitat to lawns, areas with lawns contribute 7-9 times more phosphorus and 18 times more sediment to the water! These phosphorus and sediment inputs to the water can reduce water clarity and increase algae blooms which can cause a decrease in property values.

Development of our shorelands and shallow areas can negatively impact our lake’s fish and other wildlife. Shorelines that contain seawalls and rock riprap impede the movement of turtles and other animals that need to access both the lake and the shoreland area. Increased development (lawns, impervious surfaces, bare ground, piers) has been linked to degraded aquatic plant habitat, decreases in green frog populations, uncommon bird populations, and a decline in fish species.

Many of the values lake front property owners appreciate and enjoy about their properties— natural scenic beauty, tranquility, privacy, relaxation—are enhanced and preserved with good shoreland management. Studies have shown that healthy lakes with good water quality translate into healthy lake front property values.

Methods

In 2020, the Lake Ripley Management District (LRMD) performed a ‘Lake Shoreland and Shallows Habitat Monitoring’ survey to assess the current conditions of Lake Ripley’s shoreland and near-shore shallow areas. The survey is intended to serve as a baseline, so that future changes (improvements or declines) in conditions of the lake’s shoreland and shallow areas can be measured. The protocols used were developed by the Wisconsin Department of Natural Resources (WDNR) in 2015. Additional information was collected that was not part of the state protocol but is pertinent to the lake.
The shoreland and shallows survey was performed on Lake Ripley on August 3rd-5th, 2020. The data collected for the survey is listed below.

Shoreland and Shallows Data Collection
Riparian Zone Data Collected within 35 feet of the water:
· % cover of tree canopy – trees at least ~16 feet tall (0-100%)
· Presence/absence of shrubs and herbaceous plants

· % cover of each item that totals 100%: maximum of shrub or herbaceous plants, impervious surfaces, manicured lawn, agriculture, or other (including gravel, duff, mulch, sand, bare ground, etc.)

· Human structures on land: main residence, shed, garage, boathouse, outbuildings, commercial buildings, stairs/paths, fire pits, and other (retaining wall, patio, boats on land, boat launch, gravel)

· Hydrologic modifications: point source, channelized flow, stairs/paths that slope toward the lake, lawn sloping directly to lake, bare soil, sand/silt deposits and other

· Shoreline erosion control: vertical seawalls, riprap, other erosion control, and artificial beach

· Human structures in the water: piers, boat lifts, boats in the water, swim-rafts/water trampolines, boat houses over water, marinas, and other

· Aquatic plants: floating, emergent, submerged

An additional part of the survey was to determine the amount of coarse woody habitat in the water. The coarse woody habitat survey was completed on November 3rd, 2020. Wood that is submerged in the water provides habitat for a variety of species that live in the lake including fish, aquatic insects, crayfish, and turtles. The coarse woody habitat survey was done to document the location and certain characteristics of wood. The wood had to be at least 4 inches in diameter, at least 5 feet in the water, and in 2 feet or less of water to qualify for this part of the survey. The characteristics noted were whether the wood crosses the high water level (so it is connected to shore), the amount of branches that the wood contained (no branches, some branches, or a full tree crown), and whether or not at least 5 feet of the wood was currently underwater.
Results

The two previous shoreland and shallows surveys were done without any regulated protocols. The data collected is still useful but does not have the same amount of detail as the current, updated protocols. 

The amount of shoreline assessed in the survey was 3.6 out of 4.1 total shoreline miles (19,311 feet). The survey did not include Vasby’s channel as it is a non-motorized channel and the field crew did not have access to a non-motorized vessel that week. The survey covered 174 tax parcels. 

Vegetation
The state and county standard is to have a permanent vegetated area that consists of shrubs, trees, grasses, and flowers to a depth of 35 feet from the water.  This area is called a vegetated buffer or a buffer strip. These buffers are intended to intercept and slow runoff, subsequently benefiting water quality. A viewing and access corridor is allowed to be 35 feet wide parallel to shore for a parcel that is 100 feet. Ideally, every lot would contain a vegetated buffer to protect the quality of the water.

Shorelands that were reported as having ≥65% cover of shrubs and herbaceous plants are the parcels that meet or exceed the state and county standard. The survey revealed that out of 174
tax parcels, Lake Ripley had 38 parcels that meet the state/county standard. Therefore only 21.8% of parcels meet the state standards for protecting the water quality of Lake Ripley.
The amount of shrubs and herbaceous plants found within 35 feet of the lake has risen 21%. In 2020 the average cover of shrubs and herbaceous plants was 31%, compared to 2012’s average of 10%. Impervious surfaces saw a slight increase, rising from 12.8% in 2012 to 15% in 2020. The small change in impervious surfaces coupled with the high rise seen in shrubs and herbaceous plants shows that the District is making efforts to help protect Lake Ripley’s shoreline. 

Manicured lawn still represents the most prevalent type of non-impervious land cover, securing 51% of the total shoreline. Many manicured lawns are the culprits of over-applied nitrogen and phosphorous-based fertilizers, pesticides, herbicides, and other chemicals to ensure their lawn stays green and beautiful all season long. However, during storm events, runoff collects these chemicals and discharges them directly into the lake or any outlying streams. Discharge from a single property may not seem significant, but the combination of lawn areas in an entire watershed is! Creating more opportunities for homeowners to participate in the District’s cost-share program could hypothetically decrease the large percentage of manicured lawn cover. 
The percent cover of items found within 35 feet of the lake was estimated. This information on all the parcels is summarized below. The “other” component included bare soil, sand, gravel, mulch, and duff. 

	
	Average % Cover
	Minimum Cover
	Maximum Cover

	Shrubs and/or Herbaceous Plants
	31%
	0%
	100%

	Impervious Surfaces
	15%
	0%
	95%

	Lawn
	51%
	0%
	100%

	Row Crops
	0%
	0%
	0%

	Pasture, Range, Hay field
	0.02%
	0%
	5%

	Other
	2%
	0%
	100%


Aquatic Plants

The presence of emergent, floating-leaf aquatic, and submersed aquatic plants were noted in the survey. Emergent and floating leaf aquatic plants were noted as present if they appeared in front of the lots. The presence of submerged aquatic plants was noted when they were seen. However, the conditions were not always conducive to seeing the submerged plants. The number of lots that had emergent or floating leaf aquatic plants in the water adjacent to the lots are shown in the table below.

Aquatic plants are vital for maintaining ideal water quality and habitat conditions for aquatic organisms. The relative abundance, distribution and types of rooted aquatic plants can be used as an indicator of lake quality. Ideally, healthy lakes will have at least moderate levels of native plant growth that are characterized by high species diversity. 

In the 2012 survey, rooted aquatic vegetation data was collected and categorized as: none, low moderate or high. The updated protocol called for the distinction between emergent, floating-leaf, and submersed plants to be made. Of 174 parcels, only 39 did not have any submersed plants. The parcels were generally associated with public and private beaches, with the others being private residences. Only 53 parcels had emergent plants on their lot. With the proper education and resources, the District could potentially help that number rise with the same goal of continuing to protect the lake’s water quality. 
	
	Number of Lots Containing Aquatic Plants
	% of Lots Containing Aquatic Plants

	Emergent plants
	53
	30.5%

	Floating-leaf plants
	65
	37.4%

	Submersed plants
	135
	77.6%


Structures
The number of structures within 35 feet of the water were counted as part of the survey. Structures are often associated with impervious surfaces and can be sources of pollution. Structures in the “other” category included 31 kayaks, 15 canoes, 7 paddleboats, 21 retaining walls, 24 patios, Ripley Road, a vegetable garden, a trampoline, and a few other miscellaneous items.

Compared to the 2012 data, most of the structures within 35 feet of lake have seen reductions. Boathouses, outbuildings, and boat ramps all saw declines, some more dramatic than others.  In 2012, there were 9 recorded boathouses on land; the 2020 data shows only three of those boathouses remain. Outbuildings saw a smaller decrease, recording 16 instead of the 19 found in 2012. Boat ramps were another category that saw a decrease from 7 in 2012 to 4 in 2020. However, main residences, stairways, firepits, and other miscellaneous structures were not accounted for in the 2012 survey, making it impossible to make complete comparisons.   
Reducing the number of structures on lands subsequently reduces the amount of impervious surfaces around the lake. This leads to positively impacting the water quality and the wildlife living within and around the lake. 
	Structure
	Number of

Structures
	Number of Parcels

Containing Structures

	Main Residences
	10
	10

	Boathouses on land
	3
	3

	Out buildings
	16
	16

	Commercial buildings
	0
	0

	Stairways
	122
	92

	Fire Pits
	17
	17

	Other
	144
	75


Human Structures
The number of human structures in the littoral zone (in the water near shore) were counted. Structures included in the “other” category include boat launches, fishing platforms, kayaks, paddleboards, canoes and swim mats. Both watercraft in the water and boat lifts were counted to obtain an approximation of the number of watercraft (boats, sail boats, jet skis, etc.) kept on the lake. However, it should be noted that empty lifts were counted and some of the watercraft in the water could typically be “housed” on those empty lifts. In addition, some watercrafts typically kept at the pier in the water (or on a lift) could have been in use on the lake and therefore would not have been counted as part of the survey. 

The items that were counted in the “other” category included 70 kayaks, 19 paddleboards, 20 canoes, 5 paddleboats, 7 swim mats, and 3 tubes. 

	Human Structures
	Number of Structures
	Number of Lots

Containing Structures

	Piers
	179
	143

	Watercraft in the water
	100
	42

	Boat lifts
	323
	107

	Swim rafts/water trampolines
	9
	9

	Boathouses over water
	2
	2

	Mooring buoys
	9
	6

	Marina
	1
	1

	Bridges
	0
	0

	Beaches
	2
	2

	Other
	133
	53


The 2012 shoreland and shallows survey did not gather this set of data, leaving us unable to track any changes. 
However, throughout the years there has been an annual count of piers on Lake Ripley. This number is important because it gives an indication of the development of the near-shore water area. The number of piers on Lake Ripley during the summer of 2020 (not including Vasby’s channel) was 179. In 2016 and 2019, there were 185 and 173 piers, respectively. 
Runoff Concerns

Areas that have the potential to increase runoff into the lake were also documented. These areas usually have culverts, drain pipes, or other items that are leading directly to the lake. Issues like bare soil are capable of creating issues such as increased sedimentation and erosion. Pinpointing the exact locations of the point-sources makes it easier for the District to monitor those sites closely and offer resources and guidance to the homeowner. 
	Runoff Concerns
	Number Found

	Point Sources – culverts, drain pipes, etc.
	18

	Channelized Flow
	5

	Stairs, paths, roads leading directly to top of bank
	130

	Grading
	0

	Bare soil
	57

	Slumping banks (erosion)
	0

	Sand deposits
	4

	Other
	8


Runoff concerns counted in the ‘other’ category consisted of a retaining wall, four old boat ramps, construction efforts, and a cut-down tree.
Bank Modifications
Bank modifications were documented in the survey. These modifications consist of permanent and temporary seawalls, rock riprap, artificial beaches, or any other type of erosion control. 
The amount of seawall and rock riprap documented in the 2012 survey was 9,595 feet of shoreline, or 46.1%. That amount has increased in 2020; 12,408 feet of seawall and/or rock riprap were recorded during this summer’s survey. This increase means that 64% of Lake Ripley’s total shoreline has some type of artificial erosion control. Although erosion control methods can be beneficial to your shoreline, they also have negative impacts. For example, seawalls and rock riprap impede the movement of turtles and amphibians from getting in and out of the lake which can prevent them from migrating and/or reproducing. 
	
	Length (miles)
	Number of Parcels

	Seawall
	0.15
	13

	Rock riprap
	2.2
	129

	Other erosion control
	.001
	1

	Artificial beach
	0.1
	8


Wood in the Water

Wood in the lake can serve as habitat for many different organisms including fish and macroinvertebrates. The wood in the lake that was at least 4 inches in diameter, at least 5 feet in the water, and within 2 feet of depth was recorded. Overall, there were 37 suitable pieces of coarse woody habitat. Of the 37, 22 were “connected” to shore, in that they cross the high-water mark of the lake. The level of ‘branchiness’ of each piece of wood found is noted below.

The 2012 survey did not include the coarse woody habitat portion of the survey. Therefore, there is no earlier data to compare these numbers to. 

	Level of Branchiness
	Number

	No branches
	17

	A few branches
	9

	Tree trunk has full crown
	11


Discussion

The 2020 Shoreland and Shallows Habitat survey provided the District with the most current, updated data that will help inform specific decisions we make relating to the health of the lake. 
This important information is also needed to continue pursuing possible cost-share participants. The LRMD plans to contact landowners that have lots with good shoreland habitat. Their lots could potentially be used as a part of an educational garden tour, to educate homeowners on what a healthy lake-loving garden can look like. We also plan to contact the landowners that have parcels that would benefit from improvements in shoreland habitat. These projects could be funded by a variety of resources, meaning little cost to the homeowner and a big win for the lake! 
Recommendations

The shoreland and shallows survey should be repeated every 5 years to document and track any changes made to Lake Ripley’s shoreland and shallow areas.
The amount of shoreland vegetation along the lake should be increased in order to achieve more water quality protections and to increase habitat for fish and other wildlife. The DNR’s Healthy Lakes grant and the District’s cost-share agreement program should be used to help interested landowners with some of the costs. The LRMD is dedicated to educating property owners about the benefits of installing native plants in the shoreland area.
The District will continue to use the winter Ripples, in particular, to educate the public about the benefits to the lake of good shoreline buffers, and a reminder about our cost-share program and our native plant sale.

The District should try new ways of educating and convincing property owners to plant shoreline buffers. One way could be arranging “open-house” visits to really beautiful landscaped shoreline buffers in July when most of the vegetation will be in bloom. We will ask for a variety of buffers and properties to visit with some of the following buffer examples: trees, shrubs, short plants, taller plants, and “no-mow” grass.
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