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EXECUTIVE SUMMARY

1.0 EXECUTIVE SUMMARY

This plan has been created to identify environmental concerns in the Apple Canyon Lake
watershed and develop an adaptive management approach to address these concerns. A diverse
group of stakeholders formed in 2014 to reach consensus about how to reverse the downward trend
in water quality. The stakeholders group is composed of farm owners, farm operators, property
owner association homeowners, government agency representatives, and property owner
association personnel. Planning group information, reference materials, meeting minutes, and plan
drafts are available at www.applecanyonlake.org.

The Apple Canyon Lake watershed lies in the northwest corner of Illinois, in Jo Daviess
County. The watershed drains approximately 9,776 acres (15.27 mi.?) flowing south through
Hell’s Branch Stream (IL-MNEA), a tributary of the Apple River (IL-MN), which flows directly
into the Mississippi River (IL-M). The topography of the watershed is rugged, characteristic of
the Driftless Area landscape, with over 400 feet of elevation change in the watershed. At the
terminus of the watershed lies Apple Canyon Lake (IL-RMJ), a 418.88 acre impoundment built in
1969 by the Branigar Corporation.

Soil erosion and associated phosphorus are the primary concerns for the watershed. Land use
in the watershed is primarily rural agricultural with the exception of Apple Canyon Lake.
Approximately 75% of the land in the watershed is in agricultural production. This land is split
evenly between row crops and hay/pasture. The lake itself is surrounded by the Apple Canyon
Lake Property Owners Association, a privately owned homeowner’s association, which comprises
2,366.1 acres (3.70 mi2), 24.2 % of the watershed. Development in the watershed is fairly slow,
averaging approximately 18 homes per year until 2010 when growth slowed further to
approximately 3 homes per year.

This action plan outlines clear and measurable objectives, identifies responsible parties, and
provides a timeline for implementation. Through the planning process, four goals were set: (1)
monitor and improve surface water quality, (2) reduce algal blooms and excessive aquatic plant
growth, (3) educate watershed community, and (4) mitigate existing flood problems. Along with
these goals, physical load reduction needs have been set. These parameters shall be analyzed
annually to determine efficacy of plan implementation.

The planning group intends to see 25% achievement of these load reductions by the year 2021,
with full achievement of the load reduction goals by 2036. Load reduction goals are based on
physical conditions of surface waters in the watershed and vary based on annual rainfall patterns.
Illinois EPA guidelines are used for surface water quality standards. In order to meet these goals
the following action items have been made high priority.

e The streams and shorelines have been prioritized for stabilization.

e New policies are being created on the property owner’s association properties to (1) create a
zero-runoff stormwater policy for new construction, and (2) enforce the 50 ft. buffer
requirement around the lakeshore.

¢ Hells Branch, the largest subwatershed in the area and primary tributary to Apple Canyon
Lake, contributes approximately 67% of the loading in the watershed. Further study will be
performed on this subwatershed first.

e An assessment of the septic systems around the lake will be performed.

¢ Ongoing education efforts and quarterly meetings will continue throughout the process to
keep the public informed about current watershed events and increase awareness about water
quality issues.
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INTRODUCTION

2.0 INTRODUCTION

The Apple Canyon Lake watershed lies in the northwest corner of Illinois, in Jo Daviess
County. The watershed drains approximately 9,776 acres (15.27 mi.?) flowing south through
Hell’s Branch Stream (IL-MNEA). The area of land that drains to a specific body of water is a
watershed. Landscape features such as hills or valleys determine the watershed boundaries.
Imagine pouring water over a mountain range; water will either run down one side of the mountains
or the other. The Apple Canyon Lake Watershed’s boundaries are defined by landscape features
that are higher than the surrounding landscape. Any rain that falls at or below the high landscape
features will eventually end up at the bottom of the watershed (imagine an upside-down umbrella
in the rain; water that hits the umbrella will run to the lowest point in the center). But where does
the water from Apple Canyon Lake go? It will first travel to the Apple River (IL-MN), then to the
Mississippi River (IL-M), and finally to the Gulf of Mexico. With each addition of a water body,
the watershed scale becomes larger and larger. We are therefore always within the boundaries of
a watershed, whether it’s the small hill that drains to a pond or the Upper Mississippi River Basin.

Because we are always in a watershed, our choices and behaviors are always influencing the
quality of water that is flowing into water bodies within and beyond our watershed. Excess
fertilizer applied to a lawn will only stay on the lawn until the next rainfall; salts used on our roads
will run off with the melted ice; oil leaking from a car will travel through stormwater systems, out
of a spillway, and into a water body. In a watershed, individual actions have an impact on the
quality of water for recreation, drinking, and wildlife, both locally and on a larger scale.

Many watershed communities have recognized the importance of having a healthy watershed
and have organized to form watershed planning groups. Groups, made up of land owners,
government agencies, non-government organizations, special interest groups, academia, and tribal
nations collaborate and come up with ways that the watershed community can change their
behavior, practices, and landscape to improve the water quality and overall health of the watershed.
Some of the changes could include adding vegetative buffers around waterways to filter out
excessive nutrients, applying less fertilizer to crops and lawns by increasing application precision,
and holding watershed education events to engage and inform the public. It is important to
understand each individual’s role in a watershed and consider what travels downstream to the areas
that we use for recreation, land on which we grow our food, or areas our native wildlife uses for
habitat. The Apple Canyon Lake watershed is 9,775.6 acres (15.27 mi.2) and is primarily fed by
Hells Branch stream. The lowest drainage area of the watershed contains Apple Canyon Lake, an
impoundment of Hells Branch stream. Of this area, 2,366.1 acres (3.70 mi?, 24.2 % of the
watershed) is part of the Apple Canyon Lake Property Owners Association, a private residential
recreational community developed around the lake area. The entire watershed is still today largely
rural, with the exception of the development around Apple Canyon Lake, and contains no
municipalities. Most accounts of pre-European settlement conditions in the Midwest describe
abundant fisheries and wildlife utilizing large tracts of un-fragmented habitat. This was likely the
case within the Apple Canyon Lake watershed. Sprawling oak-hickory forests and oak savannah
likely dominated the region until Native American peoples started to manipulate the landscape
through burning vegetation which promoted the spread of prairies. Alterations to the landscape
made by creation of Apple Canyon Lake, extensive agricultural activity, and urban development
around the lake have altered the water quality in Hells Branch, both above and below Apple
Canyon Lake. Historic aerial imagery shows that prior to the lake’s construction in 1969 the
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watershed was primarily used for
rural agriculture and sparsely
populated (see figure 2-1). At this
time, Hells Branch flowed freely
back and forth across the valley
floor. Comparing to more recent
aerial imagery, streams in much of
the lower watershed meander
much like they always have,
except where cleared and drained
by tile, however the upper Hell’s
Branch which feeds 67% of Apple
Canyon Lake has been altered,
straightened, or constricted, as
land has been developed for its
current land use. In addition, it is
well known that historically
beavers had a major presence in
the area and provided a great deal
of storm water detention through
the ponds created by dam
building (Johnson and Naiman,
1987).

Water quality  monitoring
began in Apple Canyon Lake in
the 1990s as part of the lllinois
EPA’s Volunteer Lake
Monitoring Program. Through
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Figure 2-1. Historic imagery of the Apple Canyon Lake watershed
in 1946.

annual results of this program a downward trend in water quality has been observed since
approximately 2000. These changes are a combined result of the aforementioned factors as
well as weather induced impacts which are both natural and resulting from climate change.
Monitoring has increased to include sampling in the streams which feed Apple Canyon Lake,
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Figure 2-2. Apple Canyon Lake watershed (pink) and the larger Apple River
watershed (green) in Jo Daviess County, IL.

in addition to the in-
lake sampling begun in
the 1990’s. This
monitoring is the basis

for the
recommendations made
in this plan.

A variety of student
projects have also been
incorporated into
management activities
at Apple Canyon Lake
(see appendices).
These projects began as
partnerships  between
the  University  of
Dubuque and the
University of
Wisconsin, Platteville.
These collaborations
have added further to
our understanding of

the watershed’s natural and induced processes. These partnerships also provide real-world
educational experiences to the students. Together, the data collection, student projects, and a
complete inventory of the watershed’s resources have coalesced to create this comprehensive
watershed-based plan to attain water quality improvements throughout the watershed.

2.1 Apple Canyon Lake (IL-RMJ)

Apple Canyon Lake is a private three mile long impoundment of the Hell’s Branch Creek, a
tributary of the Apple River, located between the villages of Scales Mound, Apple River, Elizabeth
and Stockton, in Northwest IL. The lake was constructed in 1969 by the Branigar Organization,
Inc. It has an approximate maximum depth of 82 feet and an approximate lake surface area of
418.88 acres. The Lake is filled by a 15.4 mi? (9,775.6 acre) watershed. (See Appendix 1 for the

History of Apple Canyon Lake).

The Lake has approximately 15 miles of shoreline and is surrounded by a semi-residential
community. The property owners association encompasses approximately 2,366.1 acres (3.70
mi?), 24.2% of the watershed. There are 2,746 lots in the Association which had a total of 910
homes as of 2015, of which 219 are full time residents. Many of these homes are second homes,

retirement residences, or rental homes.
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Apple Canyon Lake has formed a
community of residents who actively
support and participate in the care and
maintenance of the lake. Led by a nine-
member board of directors, Apple
Canyon  Lake Property  Owners
Association oversees the management of
the lake. Community involvement is
encouraged through participation in
volunteer committees. Residents actively
oversee lake monitoring, watershed
conservation,  architectural  control,
maintenance of common properties, and
lakeside events. To stay abreast of Apple
Canyon Lake's news and calendar of
activities "The Apple Core" newspaper is
published monthly.

Open to residents and guests only,
this planned community offers a club
house, swimming pool, beach and bath
house, tennis courts, and a 13-mile trail
system wused for hiking, all-terrain = : 4 o)
vehicles (ATVS), and CroSS-COUNTY mmmm m—— — 0
skiing. Swimming is permitted at the s i ™ Nimam @
pool and in the lake in no-wake zones and 52 -z
the main body of water within 75 feet of Figure 2-3. Apple Canyon Lake 2014 aerial photography.
the shoreline. Nixon Beach is the center of many community events. Apple Canyon Lake
Campground, with 59 seasonal RV sites, nine rental RV sites, and 14 primitive (tent) sites,
provides showers, restrooms, and laundry facilities. In addition to a full-service marina, the
Property Owners Association offers boat rentals and boat slip rentals. There are 732 boat slips
owned by the Association, 168 private boat slips, and five rental boat slips. A 190 acre nine-hole
golf course and lakefront restaurant are open to the public.

Recreational cruising, waterskiing, tubing, canoeing, and kayaking are popular boating
activities. A large number of bays, coves, and no-wake zones provide habitat and wildlife viewing
areas to observe deer, squirrels, rabbits, raccoons, beavers, otters, and other small wildlife. Power
boats are restricted to a 40 mile per hour limit on the lake and five miles per hour in no-wake
zones. The lake is stocked for fishing. Among the species found in Apple Canyon Lake are
largemouth bass, walleye, channel catfish, crappie, and bluegill.

Results of a 2013 survey (Apple Canyon Lake website, 2015) report that 45% of the Property
Owners Association membership have their primary residence in the Chicago suburbs, and 18%
have a home at the Lake as a primary residence. Approximately 11% live in surrounding northwest
Illinois and the remainder have their primary residence in other areas of Illinois or the surrounding
states.

Apple Canyon Lake is monitored through the open water season under the Illinois EPA’s
Volunteer Lake Monitoring Program (VLMP). Some records from the VLMP at Apple Canyon
Lake date back to 1984. Although some years are missing data due to State of Illinois funding
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problems, there has been an overall downward trend in water quality observed since approximately
2000. This trend has been observed in the total phosphorus levels in the lake, which exceeded the
Illinois EPA’s water quality criteria of 0.05 mg/L in 2003, and has averaged above this level,
annually, to date (see figure 2-4). Algal growth has been noted to start to stimulate at
approximately 0.03 mg/L (Holdren, Jones, & Taggart, 2001).
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Figure 2-4. Annual average total phosphorus trend in Apple Canyon Lake.

2.2 USEPA Watershed-Based Plan Requirements

The United States Environmental Protection Agency (USEPA) provides guidance for
watershed planning through the “Nonpoint Source Program and Grant Guidelines for States
and Territories” (USEPA, 2013), and through development of the “Handbook for Developing
Watershed Plans to Restore and Protect Our Waters” (USEPA 2008).

The following elements are required:

Element A: Identification of the causes and sources or groups of similar sources of pollution
that will need to be controlled to achieve the pollutant load reductions estimated in
the watershed-based plan;

Element B: Estimate of the pollutant load reductions expected following implementation of the
management measures described under Element C, below;

Element C: Description of the nonpoint source management measures that will need to be
implemented to achieve the load reductions estimated under Element B, above, and
an identification of the critical areas in which those measures will be needed to
implement the plan.
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Element D: Estimate of the amounts of technical and financial assistance needed, associated
costs, and / or the sources and authorities that will be relied upon to implement the
plan;

Element E: Public information / education component that is designed to enhance public
understanding and to change social behavior;

Element F: Plan implementation schedule;
Element G: Description of interim, measurable milestones;

Element H: Set of criteria that can be used to determine whether pollutant loading reductions
are being achieved over time;

Element I: Monitoring component to evaluate the effectiveness of the implementation efforts
over time.

This comprehensive watershed-based plan has incorporated all of these elements with the
purpose of improving water quality in the Apple Canyon Lake Watershed.

2.3 Watershed Planning Meetings

Public watershed meetings began in September 2014, and were held quarterly through the
watershed planning process. The Jo Daviess County Soil and Water Conservation District
coordinated the meetings with assistance from the Apple Canyon Lake Property Owners
Association. At the start of the planning process, a mailing list was created to identify landowners
in the watershed. This mailing list was utilized to reach out to the watershed community, and
invite participants directly. This mailing list was expanded throughout the planning process by
including additional meeting attendees not already on the list. Direct mailings were made to each
household for each meeting. Additionally, notices were published in the local Apple Canyon Lake
(ACL) newspaper, the Apple Core, and press releases were issued to all local news sources.
Meeting agendas, minutes, and presentations were all published on the ACL website
(www.applecanyonlake.org). The planning group was formed through collaboration with the
following stakeholders: ACL Property Owners Association (POA), Apple River Township board,
[llinois Department of Agriculture, Illinois Department of Natural Resources, Illinois
Environmental Protection Agency, Jo Daviess County Apple Plum Watershed Planning
Committee, Jo Daviess County Farm Bureau, Jo Daviess County Health Department, Jo Daviess
County Soil and Water Conservation District, residents in the watershed, residents of the ACL-
POA, Scales Mound Township, Thompson Township, and United States Department of
Agriculture (Farm Service Agency, and Natural Resources Conservation Service). Table 2-1
includes meeting dates and associated topics.

All meetings were held on Thursday nights, and replicated the following Saturday morning,
for convenience to both local residents as well as weekend visitors to the lake. Combined, each
set of meetings averaged approximately 30 attendees. The meetings had heavy participation by
the ACL-POA Conservation Committee Members, and by the farming community in the
watershed.
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Table 2-1. Scheduled watershed planning meetings.

Date Agenda Topic
September 2014 Watershed Planning Jo Daviess County Soil and

Summary

Water Conservation District
(JDSWCD) describes the
watershed planning process and
background decisions are made
regarding the formation of the
watershed group and meeting
times.

Approval

December 2014 Available Data, Available data on the watershed

Watershed Characteristics and its characteristics are
presented. This information
includes area, soils, volume of
the lake, geology and lake
volume.

March 2015 Water Quality, Data Monitoring data from 2014 is
Collection, preliminary presented along with load
load reduction estimates. estimates. Areas to prioritize

efforts are selected from this
information.

July 2015 Agriculture in the Dan Jaynes, soil scientist,
Watershed Agricultural Research Service,

gives a presentation on nutrient
management.

September 2015 Best Management JDSWCD summarizes existing
Practices, existing and best management practices
proposed (BMP) in the watershed and

proposed BMPs to meet the
objectives of the watershed
planning group and water quality
standards.

December 2015 Prioritization of Goals, Strategies, goals, objectives, and
Obijectives, Milestones, milestones to reach these targets
Strategies & Projects are set.

March 2016 Review Draft Plan Draft plan is brought before the
watershed group for public input
and adjustments.

September 2016 Public Meeting for Plan Updated draft is brought before

the watershed group for final
approval before submission to
the Illinois EPA.
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3.0 APPLE CANYON LAKE (IL-RMJ) AND ITS WATERSHED (070600050601)

3.1 Watershed Boundaries and Jurisdictions

The Apple Canyon Lake watershed is 9,775.6 acres (15.27 mi.?) located entirely in Jo Daviess
County, Illinois. Of this area, 2,366.1 acres (3.70 mi?, 24.2%), is the Apple Canyon Lake Property
Owners Association (see figure 3-1). There are no municipalities located in the watershed, though
the watershed spreads across three townships (see figure 3-2). Thompson Township encompasses
all of the lake and property owners association, 5,836 acres (59.7% of the watershed). Scales
Mound Township covers 2,062 acres (21.1% of the watershed), and Apple River Township covers
1,877 acres (19.2%). The Apple Canyon Lake watershed is part of the larger Apple River
watershed, which contributes directly to the Mississippi River (see figure 3-3). Jo Daviess County
governs zoning and health department authority over the entire watershed area, and maintains
approximately 2.6 miles of county roads in the watershed.
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Figure 3-1. The boundaries of the Apple Canyon Lake Property Owners Association.
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Figure 3-2. The watershed spans across three townships; Thompson, Scales Mound, and Apple River, but does not
encompass any municipalities.

1

Legend

~N~— Rivers

| tinois u
0 25 5 10 15
e e 65

Figure 3-3. The Apple Canyon Lake watershed (pink) and receiving Apple River watershed (green) in Jo Daviess
County, Illinois.
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Table 3-1. Jurisdictions in the Apple Canyon Lake watershed.

Entity Watershed | Percent of Authority
Acres Watershed
Jo Daviess County 9,776 100% Zoning, County Roads and Bridges
Scales Mound Township 2,062 21.1% Township roads and bridges.
Apple River Township 1,877 19.2% Township roads and bridges.
Thompson Township 5,836 59.7% Township roads and bridges.
Apple Canyon Lake P.O.A. 2,366 24.2% Ownership

3.2 Topography

The topography of the watershed is rugged, characteristic of the Driftless Area landscape, with
over 400 feet of elevation change in the watershed. At the terminus of the watershed lies Apple
Canyon Lake (IL-RMJ), a 418.88 acre impoundment built in 1969 by the Branigar Corporation.

Due to its location in the Driftless Region, a great deal of topographic relief exists, which
geologically formed the canyon which was impounded to form Apple Canyon Lake. The elevation
at the spillway is approximately 800 ft. above sea-level, with the highest points in the watershed
topping 1,240 feet. This gives over 400 feet of elevation change in the watershed, with a distance
of approximately 14,900 from highest elevation to the lowest (142 feet per mile). From the farthest
point in the headwaters to the bottom of the spillway, a distance of approximately 7.4 miles is
covered. The lake bed at the deepest point contains a few pockets another 80 feet below the
surface, corresponding with the elevation of Hell’s Branch at the bottom of the spillway (MNEA-
02). Topographical elevations are shown below in figure 3-4.

The implications of this topography mean that water runs off the surface at an increased rate,
infiltration of storm water is less, and concern for erosion is magnified. The average slope in
Ilinois is 1.22 %. Jo Daviess County averages the highest average slope in the state, at 4.25%.
The Apple Canyon Lake watershed is 14.8%.
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Figure 3-4. Topographic features of the Apple Canyon Watershed. There is over 400 feet of elevation change
within the area.

3.3 Demographics

U.S. Census Bureau data from 2010 was accessed to determine population and demographic
data for the watershed. Using this dataset, approximately 728 people live in the Apple Canyon
Lake watershed as full-time residents (U.S. Department of Commerce, 2010). Because the
property owners association consists of a recreational community, there is a large in-flux of part-
time residents and guests which can surge to 10,000 during peak season (June — August), especially
weekends.

Population in Jo Daviess County has remained fairly constant since 1900. Census data shows
populations in the county as shown in Table 3-2. Using this information, future forecasts for
population growth are expected to change very little. From 1990 to 2000, the population grew by
2%. From 2000 to 2010, the population again grew by 2%. Projecting future growth for 2020
using this growth rate we may determine the population of the county to increase to 23, 132, and
for the Apple Canyon Lake watershed, 743 people.
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Table 3-2. Census population data for Jo
Daviess County (U.S. Census Bureau
Website, 2014).

JO DAVIESS

YEAR Co.

1900 24,533
1910 22,657
1920 21,917
1930 20,235
1940 19,989
1950 21,459
1960 21,821
1970 21,766
1980 23,520
1990 21,821
2000 22,289
2010 22,678

The median per capita income for Jo Daviess County for 2008-2012 was shown to be $28,529
while the median household income was reported to be $50,817, and was below the Illinois State
average of $56,797 (U.S. Census Bureau Website, 2014). In 2010, there were 37.7 people per
square mile in the county, and the median age was 47.

Age statistics for Jo Daviess County are shown in Table 3-3. Statistics are not available
for the watershed, and due to demographic differences in the property owners at Apple Canyon
Lake, may only correspond loosely to these statistics. Individual data for Apple Canyon Lake is
not available.

Table 3-3. Age statistics for Jo Daviess County (U.S. Census Bureau Website, 2014).

Population By Age
0-4 years 1,194 | 5.27%
5-17 years 3,521 | 15.53%
18-64 years 13,131 | 57.90%
64 years and over | 4,832 | 21.31%
Total 22,678 | 100%

According to the U.S. Census Bureau, 91.7% of Jo Daviess County residents are high school
graduates. This is above the U.S. average of 86.3%. However, the county average of those persons
aged 25 or older who have completed a bachelor’s degree or higher is 23.5%, below the U.S.
average of 29.3%.

Employment statistics in Jo Daviess County are shown in Table 3-3. Management and
professional occupations lead in Jo Daviess County with 27.8% of jobs falling into this category.
Sales and office occupations are 21.1% and production, transportation, and material moving are
19.5%. The service industry also is a strong component of employment in the county with 17.9%
of the jobs. Construction and maintenance account for 11.4% of jobs. Despite the large area of
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land dedicated to farming in Jo Daviess County, farming jobs only account for 2.3% of the county’s
reported occupations. This number is slightly higher by industry, at 6.9%.

Table 3-4. Employment statistics for Jo Daviess County (U.S. Census Bureau Website, 2014).

OCCUPATION Number | %
Management, professional, and related occupations 3,200 | 27.8
Sales and office occupations 2,436 | 21.1
Production, transportation, and material moving occupations 2,253 | 195
Service occupations 2,060 | 17.9
Construction, extraction, and maintenance occupations 1,317 114
Farming, fishing, and forestry occupations 262 2.3
Total 11,528 | 100
INDUSTRY
Manufacturing 2,023 | 175
Educational, health and social services 1,994 | 17.3
Arts, entertainment, recreation, accommodation and food services 1,383 12.0
Retail trade 1,264 11.0
Construction 990 8.6
Agriculture, forestry, fishing and hunting, and mining 798 6.9
Professional, scientific, management, administrative, and waste management 700 6.1
services '
Finance, insurance, real estate, and rental and leasing 584 5.1
Transportation and warehousing, and utilities 537 4.7
Other services (except public administration) 537 4.7
Wholesale trade 280 2.4
Public administration 280 2.4
Information 158 1.4
Total 11,528 | 100

3.4 Land Use, Land Cover, and Development

The Apple Canyon Lake watershed is primarily rural with the exception of the development
surrounding the lake, which is still relatively sparse by design compared with urbanized areas.
The development that exists in the watershed is limited primarily to the southeast portion of the
lake which contains the marina, pool, clubhouse, golf course, beach, campground, and
maintenance area. The remaining portion of homes surrounding the lake is still heavily wooded
and contains many open fields, many used for hay production.

Primary land use in a majority of the watershed is comprised of cropland, grassland,
wetlands, woodlands, waterways, and developed land combined to make up a total of
approximately 9,775 acres (see figure 3-5). Of that total, almost three quarters of the land is used
agriculturally, with cropland making up 73% of the watershed (see table 3-5). The 8,000 acres of
land used agriculturally is divided almost evenly between cultivated crops (41% of total
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watershed) and hay/pasture production (32% of total). The second largest portion of land is
forested, with approximately 15% of the watershed in woodland areas. Grassland makes up
around 1%, wetlands 0.1% and 4% of the watershed is water (majorly perennial streams).
Approximately 8% of the 9,785-acre watershed is developed, which includes parks, golf courses,
lawns, housing units, condominium and apartment complexes, commercial/industrial space,
roads, parking lots, etc., with 1% of the total watershed being made of impervious surfaces, such
as roads and parking lots. There are 941 homes in the watershed. Businesses are limited to an
agricultural retailer at the North end of the watershed, Rick’s Sales and Service, and property
owner’s association businesses, The Cove Restaurant, The Apple Canyon Lake Marina, and the
Golf Course Clubhouse.
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Figure 3-5. The land composition in the Apple Canyon Lake watershed. The majority is used for agricultural
purposes, with the second largest area being forest.

Row cropped fields in the watershed are primarily in the upland areas (for more
information on row cropping practices see Section 3.5). While still significantly sloped, the
rugged drainages are extremely sloped and primarily left unused as forested land. The forested
land is historically oak-hickory hardwood forest. These areas are still heavily dominated by oaks
and hickories today, interspersed with black walnut, black cherry, and basswood, as well as some
other species to a lesser extent. The emerald ash borer was first discovered in Jo Daviess County

( ~
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at Apple Canyon Lake in 2014. Few ash trees exist in the watershed, with a majority of the ash
population being centered at intentional plantings in the resort area. A 2015 survey of the ash
trees documented a primary infestation area in the most highly developed area at the lake, with
infection spreading out slightly from there (See figure 3-6 ). The larger issue in the watershed on
forested land appears to be bush honeysuckle (Lonicera sp.) and autumn olive (Elaeangus sp.).
These species form dense canopies which provide so much shade that little growth occurs
underneath these species. This factor, along with their shallow root system, cause a condition
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Figure 3-6. Ash trees identified in a 2014 survey for Emerald Ash Borer infestation. For trees designated "watch"
infection could not be determined.

where soils are extremely prone to erosion once infested with these invasive species. The facts
that most of the woodland in the watershed exists on the most highly sloping ground which
cannot be cropped, and that many of the wooded stream corridors border drainages to the streams
and lake, make invasive species control a major issue which needs to be addressed in the
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watershed. Due to funding priorities, many landowners have taken advantage of the USDA-
NRCS Environmental Quality Incentives Program (EQIP) for forest management plans, however
the Apple Canyon Lake Property Owners Association owns the most significant portion of
forested lands in the watershed and is not yet in the program. Much of the lower stream
corridors are grasslands, and predominantly grazed by cattle.

Table 3-5. Land categories within Apple Canyon Lake watershed calculated as percentages (USDA-NASS, 2014).

Category Acreage | % of Total

Corn 2,430.3 24.86%
Soybeans 582.5 5.96%
Winter Wheat 0.4 0.00%
Oats 0.9 0.01%
Alfalfa 102.1 1.04%
Other Hay/Non Alfalfa 5.8 0.06%
Switchgrass 0.4 0.00%
Open Water 418.1 4.28%
Developed/Open Space 468.8 4.80%
Developed/Low Intensity 185.3 1.90%
Developed/Medium

Intensity 2.0 0.02%
Barren 3.1 0.03%
Deciduous Forest 1,392.4 14.24%
Evergreen Forest 2.7 0.03%
Shrubland 6.2 0.06%
Grass/Pasture 4,163.5 42.59%
Woody Wetlands 4.0 0.04%
Herbaceous Wetlands 6.7 0.07%
Dbl Crop Oats/Corn 0.4 0.00%
TOTAL ACREAGE 9,775.6

Land use has changed very little since Apple Canyon Lake was created in 1969. There was
an initial impact created by the infrastructure formed by the property owner’s association,
however, land-use data available from the National Agricultural Statistics Service has shown little
change for the period of data collection. The available data shows more change in land use / land
cover due to errors in data collection (cloud cover) than with changes in development. Due to this,
little change is expected in development or impervious surface growth. The rate of building
development has stayed fairly constant in Jo Daviess County, with a small rise in construction
between 2001 and 2007. It is assumed to be similar for Apple Canyon Lake watershed. Jo Daviess
County development statistics are summarized in Table 3-6 and Figure 3-7. Land use on
agricultural lands varies from year to year based on beef markets, corn prices, crop rotation
practices, and availability of Farm Bill subsidy dollars. Remote sensing using 2015 aerial imagery
estimates approximately 31 farms in watershed. There are an estimated 30 row cropping
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operations and 11 livestock operations. Data is not available to verify if these are separate
operations or combined, or whether they are owned or rented operations. Due to this lack of data,
it is more appropriate to look at land use acres in the watershed directly. However, through the
watershed planning process, the planning group was made aware of producers that are located
outside of the watershed area that rent and operate some of the land in the watershed.

Table 3-6. Development statistics for Jo Daviess County from 1995 — 2014,

New Mobile Accessory Total

Year Homes Homes Buildings |Additions| Decks | Towers |Commercial Value

1995 187 12 47 21 2 1 7 $29,496,322
1996 145 5 46 24 1 0 0 $22,001,055
1997 148 2 33 17 1 0 0 $26,508,801
1998 131 9 28 36 1 2 2 $22,525,951
1999 137 2 42 30 1 0 0 $20,276,768
2000 130 3 48 38 1 1 0 $27,068,805
2001 135 5 88 40 9 4 4 $28,149,735
2002 182 4 69 45 6 0 1 $32,826,025
2003 178 1 81 32 11 0 3 $36,634,355
2004 172 3 78 39 5 0 4 $47,563,900
2005 184 6 80 40 3 5 0 $57,158,300
2006 125 4 84 46 6 2 3 $36,687,543
2007 115 1 68 52 12 13 5 $36,037,489
2008 62 0 74 51 7 3 10 $23,150,854
2009 37 0 60 35 15 12 12 $18,050,528
2010 33 0 52 26 14 10 0 $12,305,627
2011 31 0 47 22 18 6 0 $18,142,819
2012 43 1 67 44 17 16 0 $17,469,360
2013 37 0 84 52 13 14 22 $16,128,444
2014 27 0 72 58 15 3 38 $14,723,028
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Development Costs
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Figure 3-7. Development in Jo Daviess County by value of construction.

3.5 Tillage Practices

Corn and soybeans are the primary crops in the watershed. In many operations these crops
are rotated from year to year, with soybeans providing a nitrogen source for future corn crops.
Due to the high slope of the watershed these crops experience a much greater increase in erosion
than in many parts of the US which grow these crops. The producers in the watershed have been
extremely proactive over the years at adopting best management practices (BMPs, see figure
3.9). Due to changes in weather patterns and increased intensity of rainfall events many of these
BMPs have not been effective and will likely affect future participation by producers.

A tillage transect survey was conducted in 2015 using Illinois Department of Agriculture
methods to assess the cropland practices in the watershed. Out of the total of 68 fields which
were assessed in the transect survey, 57 were in active crop production, and 28% showed
erosion. Corn was the dominant crop, planted on 42 of the 68 fields. Soybeans were planted on
14 fields, and wheat was planted on one field. Hay also made up a significant portion of the
survey (9 fields). A significant number of points on Association property have historically been
cut for hay but do not currently show signs of activity. Because of this, these sites were not
included in the survey.

Approximately 12% of the fields are in a no-till cropping system, while 88% of the fields
show signs of some tillage, though in most cases tillage is significantly reduced. No
conventional tillage was observed in the survey and residue levels in most cases were high.
Despite the high residue, the high level of ephemeral erosion indicates that a true no-till system
would benefit the cropland in the watershed, as well as increasing the use of buffers, waterways,
and removing some steep fields from production. Under high rainfall events, a no-till system
will allow greater infiltration through enhanced soil structure created by worm and micro-
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organism activity, reducing runoff (Edwards, et al., 1988; others). The erosion also shows the
need for field buffers to reduce sediment loading into streams.

3.6 Subwatersheds

Subwatersheds

e

North Bay

Legend

~r~—— Streams Association

Independence

Association

Hawthorne
Independence
North Bay

47 Presidents Bay

Hawthorne
#"  winchester

0 0.5 1 2

Miles

Figure 3-8. Subwatersheds within the Apple Canyon Lake Watershed.

The planning group identified six sub-watersheds within the larger Apple Canyon Lake
Watershed planning area. All of these subwatersheds are predominantly agriculture land uses,
dominated by cultivated crops (corn and soybeans), pasture, and hay. Primarily, 10-20% of the
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subwatersheds are forested, with the exception of President’s Bay, which is 27% forested. The
subwatershed labeled “Association” is part of the lake basin and directly contributes into the lake
with no major stream with continuous flow. Subwatershed boundaries are shown below in figure
3-7. Table 3-7 describes land use for each of the subwatersheds. For more information about the
subwatersheds, see section 4.3.

Table 3-7. The land use within each subwatershed in acres and in percentage acreage to total land use.
Subwatershed Open s ) [P et Deciduous | Mixed | Shrub/ | Grassland | Pasture / |Cultivated
Total Acres Open Low Wetlands
1D Water . Forest Forest Scrub [Herbaceous| Hay Crops
Space Intensity
North Bay 4331.3 0.0 154.8 47.6 580.0 2.7 18.8 311 1,197.9 | 2,297.3 0.8
Association 2,026.9 395.3 149.6 84.7 416.0 1.6 27.4 6.1 625.5 316.5 4.2
Winchester 1554.5 0.0 69.0 7.2 183.8 17 22 1.8 611.2 676.2 14
Presidents 827.2 0.0 49.8 5.7 226.5 0.0 14.0 4.2 338.2 188.9 0.0
Independence 530.9 0.0 25.3 2.7 57.7 0.0 5.6 0.0 139.1 300.4 0.0
Hawthorne 346.2 0.0 9.5 6.3 314 0.0 0.0 31 227.3 68.2 0.4
Total (Acres)[ 9,617.0 395.3 458.0 154.2 1,495.4 6.0 68.0 46.3 3,139.2 | 3847.5 6.8
Subwatershed Open Bl ) [Pt st Deciduous | Mixed | Shrub/ | Grassland | Pasture / |Cultivated
Total Acres Open Low Wetlands
1D Water . Forest Forest Scrub [Herbaceous| Hay Crops
Space Intensity

North Bay 4331.3 0.0% 3.6% 1.1% 13.4% 0.1% 0.4% 0.7% 27.7% | 53.0% 0.0%
Association 2,026.9 19.5% 7.4% 4.2% 20.5% 0.1% 1.4% 0.3% 30.9% | 15.6% 0.2%
Winchester 1,554.5 0.0% 4.4% 0.5% 11.8% 0.1% 0.1% 0.1% 39.3% | 43.5% 0.1%
Presidents 827.2 0.0% 6.0% 0.7% 27.4% 0.0% 1.7% 0.5% 40.9% | 22.8% 0.0%
Independence 530.9 0.0% 4.8% 0.5% 10.9% 0.0% 1.1% 0.0% 26.2% 56.6% 0.0%
Hawthorne 346.2 0.0% 2.7% 1.8% 9.1% 0.0% 0.0% 0.9% 65.7% | 19.7% 0.1%
Total| 9,617.0 3.3% 4.8% 1.5% 15.5% 0.0% 0.8% 0.4% 38.4% | 35.2% 0.1%

3.7 Animal Operations

Information on commercial animal operations is available from the National Agricultural
Statistics Service. Detailed livestock data for the 12-digit hydrologic unit code is not available.
Data for Jo Daviess County is presented in Table 3-8. Remote sensing using 2015 aerial imagery
estimates approximately 11 livestock operations in the watershed. These operations are
primarily cattle on pasture, with winter feeding taking place in the pasture. There was one sheep
operation identified.

Table 3-8. Commercial animal operations in Jo Daviess County, number of animals. (USDA-NASS, 2014)

Livestock Type 2002 2007 2012
Cattle and Calves 57,276 | 57,254 | 53,057
Hogs and Pigs 18,983 | 18,860 | 14,146
Poultry 510 1,273 | no data
Sheep and Lambs 1,998 796 1,312
Horses and Ponies 838 2,214 926
3.8 Septic Systems

Septic systems were originally used to serve individual homes in rural areas where
population densities were too low to economically justify sanitary sewers. Septic systems also
have been used to serve more densely settled areas where, at least originally, occupancy was
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seasonal. Households in the Apple Canyon Lake watershed are not connected to a municipal
sewer system. The entirety of this watershed is served by individual onsite sewage disposal
systems, or septic systems. Septic systems are a household feature that is often forgotten unless
obvious failure has occurred.

A properly functioning septic system will remove most disease-causing organisms and some
nutrients and chemicals from wastewater. However, it will not remove or treat many water
soluble pollutants such as solvents, drain cleaners, and many household chemicals.
Consequently, the proper location, design, construction, operation, and maintenance of septic
systems are critical in areas close to lakes and streams, as well as in shallow groundwater zones.
Lake community homeowners have a special responsibility to ensure that their septic systems are
not polluting the lake. Septic systems can be safe and effective so long as installers design,
locate, and construct systems correctly, and homeowners actively monitor and maintain them.

Septic systems that are not functioning properly can pose a health threat by allowing sewage
to contaminate drinking water. The ecology of nearby waterways can be harmed as well. Septic
systems have been found to be a significant source of phosphorus pollution (Jones and Lee,
1979), which usually is the nutrient limiting algae and rooted aquatic plant growth in Illinois
lakes (IEPA, 1995). Discharge of septic tank effluent to a lake or tributary stream, either through
overland flow or groundwater seepage, can contribute to localized increases in algae or aquatic
plant growth. In extreme cases, the oxygen depletion associated with untreated sewage can even
kill fish. Widespread discharge to a lake over a period of time can significantly accelerate the
lake’s eutrophication rate. Because phosphorus is very slow to leave a lake system, sewage
inputs often have lingering effects long after they have been discontinued. Bacterial
contamination can be a concern if the lake is used as a source of drinking water or for body
contact recreation such as swimming.

The most common type of septic system consists of two primary components: 1) a septic
tank for collecting waste and settling out solids, and 2) a soil absorption field for filtering the
liquid waste. Older, and much less efficient, septic systems often utilize drywells instead of an
absorption field or combine the functions of both the septic tank and absorption field into a
cesspool. Where soil composition or depth is not suitable for a conventional septic
tank/absorption field, alternative systems may be required. Mound systems create a suitable area
for an absorption field by piling up “good” soils to an approved depth and placing the absorption
field within the resulting mound. Often this requires pumping the liquid waste up to the
elevation of the new field, adding additional mechanical complexities. Other more intricate and
expensive designs must be used when conditions dictate. These include aerobic treatment units,
sand filters, lagoons, electro-osmosis systems, leeching chambers, and holding tank/truck
collection systems.

Phosphorus loading in lakes from seasonally high water tables is well known (Gilliom and
Patmont, 1983). Failing or leaking septic systems also contribute to fecal coliform pollution.
Animal waste, urban runoff, and permitted point sources can also contribute to fecal coliform
pollution. The septic tank serves three functions: storage, settling, and digestion. However, the
degree of nutrient removal is limited by soils and system upkeep and maintenance. Properly
designed, installed, and maintained septic systems have an expected lifespan of 15 -20 years
(McGauhey & Winneberger, 1964). Many of the septic systems in the watershed, and especially
within the Property Owners Association, are this age and much older. Additionally, ownership
change can significantly impact the proper operation of septic systems. A septic system is
designed based specific attributes, such as number of occupants and frequency of use. Changes
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to these attributes, such changes in household size, addition of in-drain garbage disposal systems,
conversion to rental units, and frequency of use, can greatly impact the ability of a septic system
to properly function. In some cases, systems are designed such that septic drainfields must be
manually switched by control valve year-to-year. If a change in ownership occurs and this
information is not passed on, a system may be extremely limited in function. Jet aeration units,
modified sand filters, and conventional drain fields are often inappropriate for the soils and
specific household conditions which feed the septic systems. Changes in landscaping and land
use also affect the proper operation of the septic system for a residence.

Soil limitations for septic drainage fields are shown in Table 3-9. Over 95% of the soils in
the watershed have limitations for nutrient removal. Additionally, the underlying bedrock in the
watershed is known to be frequently fractured. In the event of septic system failure, effluent can
seep into bedrock fractures and into the aquifer instead of appearing at the soils surface. Due to
the development period of the Property Owners Association properties, many of the septic
systems were installed prior to 1985 and significant changes have taken place in state, county,
and Property Owners Association codes, as well as changes in septic design, and septic
technology.

The property owners association has existing rules regarding septic systems on the
association property, including the requirement to have systems pumped and inspected with
conventional systems inspected no less than every six years, and mechanical systems inspected
twice a year, at six month intervals. Dwellings used for rental purposes are required to be
inspected every three years. These rules can be found in the Amended and Restated Covenants &
Restrictions, Article 111, 811, and in the Apple Canyon Lake Building and Environmental Code,
§108.

The Jo Daviess County Health Department reports 901 septic systems in the property
owner’s association. These systems are combinations of tank systems with drainfields, sand
filters, and pumps. Due to the number and age of homes in close proximity to Apple Canyon
Lake, a detailed study is needed to identify critical areas with septic systems which may not be
properly functioning. This study is outside of the scope of this plan but has been identified as an
action item in Section 6.0. In addition to this study, field sampling is recommended to determine
the impact on water quality from residential septic areas. Smaller coves and bays around Apple
Canyon Lake which have their entirety in the “Association” subwatershed (See section 4.3), such
as Blackhawk, Colony, and Concord Cove, should be used.

Table 3-9. Nutrient removal occurs in septic fields. The degree of nutrient removal is limited by soils and system
upkeep and maintenance. Watershed soil limitations for septic drainage fields are displayed in this table.

Rating Acres Percent
Very limited 6,288.4 64.3%
Somewhat limited 3,069.6 31.4%
Null or Not Rated 418.3 4.3%
Total 9,776.3 100.0%
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3.9 Existing Best Management Practices

Best Management Practices are non-structural practices such as site planning and design
aimed to reduce stormwater runoff and avoid adverse development impacts - or structural practices
that are designed to store or treat stormwater runoff to mitigate flood damage and reduce pollution.
Some BMPs used in urban areas may include stormwater detention ponds, restored wetlands,
vegetative filter strips, porous pavement, silt fences and biotechnical streambank stabilization. The
watershed was surveyed using high-resolution aerial imagery, flown in 2014, and existing best
management practices (BMP) were identified in the landscape. These practices include terracing
in fields, grassed waterways, retention ponds and basins, dry-dams, rain gardens, and stream
stabilization practices. Figure 3-8 identifies points where existing BMPs were identified. Table
3-9 provides corresponding identification for the points labeled in figure 3-8. A majority of these
BMPs were installed in the 1990s and early 2000s when the Illinois Department of Agriculture’s

25



APPLE CANYON LAKE (IL-RMJ) AND ITS WATERSHED (070600050601)

C-2000 program was heavily funded. These BMPs were designed with a 10-year lifespan and are
now beyond the design lifespan and in need of maintenance.

) ‘ \
Figure 3-9. Points in Apple Canyon Lake Watershed where best management practices are being used.




Table 3-10. Points shown in Figure 3-8 with
best management practice.

corresponding

Point BMP Practice

Number

1 Dredge Pond

2 Dry Dam

3 Dredge Pond

4 Restored
Wetland

5 Dry Dam

6 Dredge Pond

7 Culvert

8 Dry Dam

9 Dredge Pond

10 Dry Dam

11 Dredge Pond

12 Dry Dam (4)

13 Dredge Pond

14 Retention Pond

15 Dry Dam

16 Dry Dam

17 Dry Dam

18 Dry Dam

19 Retention Pond

20 Grass Waterway

21 Grass Waterway

22 Grass Waterway

23 Terracing

24 Terracing

25 Grass Waterway

26 Grass Waterway

27 Grass Waterway

28 Terracing

29 Terracing

30 Grass Waterway

31 Grass Waterway

32 Grass Waterway

Point BMP Practice

Number

33 Retention Pond

34 Grass Waterway

35 Retention Pond

36 Grass Waterway

37 Terracing

38 Terracing

39 Grass Waterway

40 Grass Waterway

41 Grass Waterway

42 Grass Waterway

43 Grass Waterway

44 Grass Waterway

45 Terracing

46 Terracing

47 Grass Waterway

48 Terracing

49 Terracing

50 Grass Waterway

51 Grass Waterway

52 Grass Waterway

53 Rock Riffles

54 Rock Riffles,
LPSTP

55 Rock Riffles

56 Rock Riffles

57 Rock Riffles

58 Rock Riffles

59 Rock Riffles

60 Rock Riffles

61 Rock Riffles

62 Rock Riffles,
LPSTP

63 Rain Garden
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4.0 PHYSICAL CHARACTERISTICS

4.1 Watershed Drainage System

Active stream flow for the Apple Canyon Lake watershed was measured on the USGS
Sinsinawa River Gauge (05414820), located 4.4 miles northwest of Galena, IL, which records real-
time data from the Sinsinawa River watershed (see figure 4.2). The discharge data is available
from 1967 — present. Average monthly flows in the Sinsinawa River range from 21 cubic feet per
second (cfs) in November to 42 cfs in March. The gauge drains 40.1 square miles. This data was
used to estimate flow values for Hells Branch (IL-MNEA) at the lowest-most point in the
watershed using the drainage area ratio method:

Q (Areaungaged> . Q
gaged — Yun-—gaged
Areag,geq

Where Qgaged Streamflow of the gaged basin

Qun-gaged = Streamflow of the ungaged basin
Areagaged = Area of the gaged basin
Ar€aungaged = Area of the un-gaged basin

This assumes that the flow per unit area is equivalent in watersheds with similar
characteristics, and the flow per unit area in the gaged watershed multiplied by the area of the
un-gaged watershed estimates the flow for the un-gaged watershed. This calculation estimates
an average of 11.09 cfs flowing over the spillway at ACL.

For a comparison, discharge was measured on the USGS Apple River Gauge (05419000),
located 0.3 miles south of Hanover, IL, which records real-time data from the larger Apple River
watershed. The discharge data is available from 1935 — present. Average monthly flows in Apple
River range from 116 cubic feet per second (cfs) in October to 348 cfs in March. This gauge drains
246.28 square miles and using the above equation estimates an average discharge for Apple
Canyon Lake as 11.88 fps. The USGS estimated slope of the larger Apple River watershed is 10.49
feet per mile, while the Sinsinawa’s USGS estimated slope is 19.60 feet per mile, much closer to
the Apple Canyon Lake’s watershed which is estimated by USGS as 23.87 feet per mile. The two
estimated discharge calculations are very similar. The Sinsinawa River’s gauge was chosen for
discharge estimates because the watershed size and slope are much closer to Apple Canyon Lake’s,
and the data range is closer to the span of time since the reservoir was constructed.

This flow data was then used as input into the ABCD water balance model (Thomas, 1981).
The ABCD water balance model was created to quantify the volume of runoff for the watershed
over a two-decade time period (1998 — 2014). The entire water balance was based on two smaller
water balances of (1.) the water balance determining the soil moisture and (2.) the water balance
determining the volume of groundwater (see figure 4-1). Equations 1 and 2 show the soil moisture
and groundwater water balances, respectively. The variable “t” signifies the current time step,
while “t-1" represents the value of the previous time step.

The ABCD model uses precipitation and temperature data from National Climatic Data Center
station in Apple River Canyon State Park, IL from December 1998 to March 2015. From the
temperature data, averages were used in congruence with the empirical Hargreaves model
(Hargreaves, Hargreaves & Riley, 1985) to find potential evapotranspiration (PET, Equation 3).
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Ra is the total incoming extraterrestrial solar radiation, Ct is a temperature reduction based on the
amount of relative humidity, 82 is the difference between mean low and high monthly
temperatures, and Tavg.d IS the mean temperature at a point in time. Equations 4 — 9 consist of the
components of the Hargreaves model that derive the values in the PET calculation.

Figure 4-1. ABCD water balance model.
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Equation 1:

Soil Moisture (t) + ET(t) + Runoff f(t) + Recharge (t) = Soil Moisture (t-1) + Precipitation (t)
Equation 2:

Groundwater (t) + Discharge (t) = Groundwater (t-1) + Recharge (t)

Equation 3:

PET =0.0075 x Ry % Ct X 82 X Taygd
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Equation 4:

Ra=15.392 x dr (Ws X sin@ x sind + cosd x sinWs)
Equation 5:

Ct=0.035(100 - Wo)*®  where W, > 54%
Equation 6:

Ct=0.125 where W, < 54%

Equation 7:

dr= 1+ 0.033 x cos(Z;E’ )
Equation 8:

21 XJ
365

8 = 0.4093 x sin( - 1405)

Equation 9:
W; = arccos (-tan @ x tand)

In the ABCD model, snow melt, effective precipitation and effective evapotranspiration
were found using the “A”, “B”, “C”, and “D” components. The parameter “A” quantifies the
volume of runoff and recharge in terms of precipitation from rain and snow melt. The parameter
“B” identifies the soil saturation level after taking into account precipitation, runoff, recharge,
and evapotranspiration. The parameter “C” gives the groundwater recharge to surface runoff
ration. The parameter “D” determines the rate of groundwater discharge.

Data found in the ABCD model was compared to actual runoff amounts recorded from the
Sinsinawa River USGS gauge and physical discharge readings recording during routine field
sampling. The ABCD model was calibrated by multiple methods to check its accuracy and find
the best fit to the observed Sinsinawa River data. Figure 4-3 shows monthly flows generated
from the ABCD model for the Apple Canyon Lake watershed.

Using this data, a flow duration curve was developed for the Apple Canyon Lake watershed
(see figure 4-4). These flow predictions are observed to be much closer to the recordings made
during routine field sampling and are believed to be the most accurate available. This
information is valuable in assessing water chemistry data by comparing sample chemistry with
discharge readings taken at the time of sampling.
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Figure 4-2. Geographic size and location comparison of drainage areas feeding USGS gage sites.

31



PHYSICAL CHARACTERISTICS

Monthly Flow (1998 - 2015)
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Figure 4-3. Estimated discharge calculations for Apple Canyon Lake watershed based on USGS flow data for the
Sinsinawa River (05414820) from 1998-2013. Whiskers show the range of flows on record while boxes indicate
25%, median, and 75% flow values. Diamonds indicate mean flow.
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Figure 4-4. Flow duration curve developed for the Apple Canyon Lake watershed shows estimated probability of

occurrence of a given flow.
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4.2 Water Flow
The streams in the watershed flow into Apple Canyon Lake and exit Hell’s Branch at the southern
end of the lake (see figure 4-5). Flow generally starts in the north of the subwatersheds and flows
in a generally southerly direction into Apple Canyon Lake. Water leaves the reservoir via the
spillway at the far south end of the lake.

P u\lxh

—
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Figure 4-5. The direction of stream flow through the Apple Canyon Lake Watershed.
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4.3 Floodzone

Flood zones are geographic areas that the Federal Emergency Management Agency (FEMA)
has defined according to varying levels of flood risk. These zones are depicted on a
community’s Flood Insurance Rate Map (FIRM) or Flood Hazard Boundary Map. A 100-year
flood is a flood event that has a 1% probability of occurring in any given year. The 100-year
flood is also referred to as the 1% flood, since its annual exceedance probability is 1%. Based on
the expected 100-year flood flow rate, the flood water level can be mapped as an area of
inundation. The resulting floodplain map is referred to as the 100-year floodplain. FEMA
floodplain designations are limited to larger watersheds, although bottomland areas of smaller
creeks are still subject to flooding, so local knowledge and common sense apply. The 100-year
floodplain is shown in figure 4-6 for the Apple Canyon Lake Watershed.
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4.4 Subwatersheds

Using lidar imagery and GIS, individual drainages ¢~
within the watershed were extracted. Using this
method, 71 individual drainages were identified (see
figure 4-6). These drainages were grouped into five
major corridors which feed the lake, and a sixth area
immediately adjacent to the lake, for the purpose of
planning (see figure 4-7). These subwatersheds are
North Bay, Winchester, Independence, Hawthorne, {
Presidents Bay, and Association. The Association
subwatershed is composed of 50 small drainages
which are directly adjacent to the lake, feed directly
into the lake during runoff events but contain no
constant or significant flow of water, and are all
located entirely on Property Owners Association land.

Of the six subwatersheds, North Bay is the largest
with an area of just over 4000 acres (42%, see table 4-
1). Winchester Bay is the next largest area which
feeds a single tributary of the lake (16%). President’s
Bay (9%), Independence (5%) and Hawthorne (4%)
are much smaller contributions, but still contain
perennial streams. The Association subwatershed covers a significant area (2,427 acres, 24% of
the total watershed) but is a collective of many smaller ravines surrounding Apple Canyon Lake,
with only intermittent and ephemeral streams. While contributing significantly less flow, these
areas are still important for controlling erosion and nutrient loading issues.

Figure 4-7. Individual drainages identified in
the watershed.
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Table 4-1. Subwatershed area (acres), percentage of total watershed area, and number of perennial stream miles.

% of Stream
Location Acreage | Watershed Miles
Hells Brach / North Bay 4,072 41.77% 1.02
Association 2,427 24.90% 0
Winchester 1,555 15.95% 1.58
Presidents 827 8.48% 0.72
Independence 521 5.34% 0.62
Hawthorne 346 3.55% 0.42

4.5 Bathymetry

A bathymetric map of Apple Canyon Lake was created to determine average depth and total
volume of the lake (see figure 4-7). A sonar unit was linked to a GPS receiver and depth
measurements were taken every 3 meters over the entire surface of the lake, with depths accurate
to 0.1 foot. Corrections were made to account for lake level and quality control determinations
found accuracy within 3%. Using this data set, average depth of the lake was determined to be
22.04 ft., maximum depth 82.7 feet, and surface area 414.88 acres. VVolume of the lake was then
calculated using a numerical approximation algorithm to be 2,979,551,277.88 gallons
(11,278,916.14 m®). Using flow data from Section 4.1, water in the lake has an estimated

average residence time of 536 days or 1.47 years.
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Figure 4-9. A bathymetric map of Apple Canyon Lake. Average depth of the lake was determined to be 22.04 ft.,
maximum depth 82.7 feet, and surface area of 414.88 acres. Total volume was calculated to be 2,979,551,277.88
gallons.
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4.6 Stream Corridor Assessments

Stream corridors were assessed during the
summer of 2014. A total of 21 streams were
identified and assessed, with a total of 95,810 ft.
(18.15 miles). Assessments took place using
U.S. Forest Service stream inventory protocol
(U.S. Forest Service, 2008). The assessed
streams shown in figure 4-9 were walked from
the pool of the lake through the top of the
watershed where visible surface water started to
appear. Along the way, cross sections of the
streams were taken at stable pool crests. The
length of pools and riffles was recorded as well

- as average depth, maximum depth, and width.
Figure 4-10. Surveying North Bay subwatershed. ~ Streambank erosion extent was also recorded.
Riparian conditions were noted, in addition to aquatic organisms observed, and any resource
concerns noted. This information was tabulated to create tables 4-2 through 4-4.

Streambank erosion was measured for length and height. Linear regression rate (LRR) was
estimated. Length, height, and LRR was input into a spreadsheet which estimates nutrient and
sediment erosion rates, developed by the Illinois Department of Agriculture. This spreadsheet’s
calculation methods are based on Steffen (1982). Results from this assessment are shown in
Tables 4-2 through 4-4.

Channel erosion and channelization were classified as none or low if no or very minor
erosion or channelization were visible. Moderate was classified when erosion or channelization
were noted as being recent or minor events, with the assumption that this situation is only
starting to occur. High erosion and channelization were designated when the channelization was
physically manipulated (straightened streams with dug channels), or is evident that it has been
occurring regularly, and sediment is actively being delivered to the stream under regular flows.
Similarly, riparian areas were classified as “good”, “fair”, or “poor”. Good condition was scored
when vegetation was entirely native trees and plants and a functioning riparian buffer was
observed. Fair conditions were identified when non-native or invasive plants were evident, or
when the riparian area was showing some signs of being affected by cropping, livestock, or lawn
being mowed. Poor conditions were identified when the riparian area was thick with non-native
and invasive species, vegetative cover was removed by more than 30% by livestock or
agriculture, or when lawns were kept mowed to less than three inches in length. The average
width of 50 feet was considered for the riparian buffer area.
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NB Trib 4
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Figure 4-11. Delineation of watershed streams flowing into Apple Canyon Lake.
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Table 4-2. Summary of stream and tributary channelization.

None or Low Moderate .
Stream Channelization Channelization High
Length Channelization
Stream or Tributary Name I(‘;a;: Assessed (ft) (ft/%) (ft/%) (ft/%)
North Bay NB 1 1,838 328 18% 325 18% 1,185 64%
North Bay NB 2 5,479 3,481 64% 1,289 24% 709 13%
North Bay NB 3 4773 3,888 81% 885 19% 0 0%
North Bay NB 4 6,550 5,592 85% 472 7% 486 7%
North Bay NB 5 6,470 6,470 100% 0 0% 0 0%
North Bay NB 1T b 7,857 7857 | 100% 0 0% 0 0%
North Bay NB zT b 5,656 5,656 100% 0 0% 0 0%
North Bay NB 3T tib 5,374 4381 82% 0 0% 993 18%
North Bay NBf“b 5,538 4534 82% 1,004 18% 0 0%
North Bay Totals 49,535 42,187 3,975 3,373
Presidents Bay PB 1 2,936 1,381 47% 320 11% 1,235 42%
Presidents Bay PB2 5,560 2,792 50% 2,051 37% 717 13%
Presidents Bay PB 1T“b 5,431 4703 87% 0 0% 728 13%
Presidents Bay Totals 13,927 8,876 2,371 2,680
Winchester WC 1 2,471 433 18% 560 % 1,478 60%
Winchester WC 2 8,285 4842 58% 2,204 27% 1,239 15%
Winchester T\Ebc ) 7,688 6,713 87% 357 5% 618 8%
Winchester Totals 18,444 11,988 3,121 3,335
Independence IN1 2,119 0 0% 0 0% 2,119 100%
Independence IN 2 4,431 2,639 60% 532 12% 1,260 28%
Independence IN 1T“b 1,823 1,750 96% 73 4% 0 0%
Independence Totals 8,373 4,389 605 3,379
Hawthorne HW 1 2,501 842 34% 0 0% 1,659 66%
Hawthorne HW 2 1,755 1,505 86% 250 14% 0 0%
HW
Hawthorne Teib 1 1275 1,093 86% 75 6% 107 8%
Hawthorne Totals 5,531 3,440 325 1,766
Totals 95,810 70,880 10,397 14,533
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Table 4-3. Summary of stream and tributary riparian area condition.

Stream Length Good Condition Fair Condition Poor Condition
Stream or Ttibutary Name Reach Aasessed () @/%) @/%) @/%)
Code
North Bay NB 1 1,838 0 0% 1,838 100% 0 0%
North Bay NB 2 5,479 0 0% 5,479 100% 0 0%
North Bay NB 3 4,773 0 0% 4,773 100% 0 0%
North Bay NB 4 6,550 0 0% 6,550 100% 0 0%
North Bay NB 5 6,470 6,470 100% 0 0% 0 0%
North Bay NB lTrib 7,857 7,857 100% 0 0% 0 0%
North Bay NBZTrib 5,056 5,656 100% 0 0% 0 0%
North Bay NB3Trib 5,374 5,374 100% 0 0% 0 0%
North Bay NBfﬁb 5,538 5,538 100% 0 0% 0 0%
North Bay Totals 49,535 30,895 18,640 0
Presidents Bay PB1 2,936 0 0% 2,936 100% 0 0%
Presidents Bay PB 2 5,560 3,733 67% 1,827 33% 0 0%
Presidents Bay PB 1Trib 5,431 4,703 87% 728 13% 0 0%
Presidents Bay Totals 13,927 8,436 5,491 0
Winchester WwWC1 2,471 0 0% 0 % 2,471 100%
Winchester WC 2 8,285 2,862 35% 5,423 65% 0 0%
Winchester we 1Trib 7,688 4,365 57% 2,273 30% 1,050 14%
Winchester Totals 18,444 7,227 7,696 3,521
Independence IN 1 2,119 1,262 60% 757 36% 100 5%
Independence IN 2 4,431 4,431 100% 0 0% 0 0%
Independence IN ;Frib 1,823 1,823 100% 0 0% 0 0%
Independence Totals 8,373 7,516 757 100
Hawthorne HW 1 2,501 0 0% 1,500 60% 1,001 40%
Hawthorne HW 2 1,755 0 0% 1,755 100% 0 0%
Hawthorne H\‘C’lTrib 1,275 0 0% 1,275 100% 0 0%
Hawthorne Totals 5,531 0 4,530 1,001
Totals 95,810 54,074 37,114 4,622
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Table 4-4. Summary of stream and tributary bank erosion.

None or Low Moderate
Stream or Tributary Name Stream Length Frosion Frosion
Reach Assessed (ft) ) 0 High Erosion
Code (fe/%) (/%) (£t/%)

North Bay NB 1 1,838 1,384 75% 0 0% 454 25%
North Bay NB 2 5,479 4,532 83% 0 0% 947 17%
North Bay NB 3 4773 3,646 76% 0 0% 1127 24%
North Bay NB 4 6,550 5,075 77% 0 0% 1475 23%
North Bay NB 5 6,470 6,470 100% 0 0% 0 0%
North Bay NB 1T b 7,857 7,857 100% 0 0% 0 0%
North Bay NB 2T b 5,656 5,656 100% 0 0% 0 0%
North Bay NB 3T b 5,374 4,926 92% 0 0% 448 8%
North Bay NBfﬂb 5,538 5,538 100% 0 0% 0 0%

North Bay Totals 49,535 4464 0 4003
Presidents Bay PB 1 2,936 1,765 60% 15 1% 1156.5 39%
Presidents Bay PB2 5,560 4318 78% 0 0% 1242 22%
Presidents Bay PB ;Frib 5,431 5,034 93% 0 0% 397 7%

Presidents Bay Totals 13,927 2372 15 2795.5

Winchester WC 1 2,471 302 12% 0 % 2169 88%
Winchester WC 2 8,285 4,721 57% 30 0% 3534 43%
Winchester we 1Trib 7,688 17 0% 0 0% 464 6%

Winchester Totals 18,444 4090 144 6167
Independence IN1 2,119 1,072 51% 0 0% 1047 49%
Independence IN 2 4,431 3,874 87% 0 0% 557 13%
Independence IN 1Trib 1823 999 550 | o 0% 824 45%

Independence Totals 8,373 2247 0 2428
Hawthorne HW 1 2,501 1,411 56% 0 0% 1090 44%
Hawthorne HW 2 1,755 1,263 72% 25 1% 467.5 27%
Hawthorne HWlTrib 1,275 1,244 98% 0 0% 31 2%

Hawthorne Totals 5,531 681.1 2968% 25 1.0895 1588.5 | 69.2277
Totals 95,810 13,854 184 16,982

45




PHYSICAL CHARACTERISTICS

4.7 Lake Shoreline Assessment

Apple Canyon Lake contains 14.83 miles of shoreline. Of this area, 8.90 miles are
owned by the property owners association, and 5.93 miles are privately owned by members. The
lake shoreline was assessed similarly to the streams in the watershed. Erosion was physically
measured along the shoreline and classified as high, medium or low erosion (see section 4.5 for a
definition of classifications). Each section was georeferenced using GPS and plotted on high-
resolution maps. The distinction was further made whether the section was Association property
or private property. The 50 ft. riparian area (buffer) around the shoreline was also assessed for
high, medium, or low integrity using the same classification system as the riparian areas from the
stream corridor assessments (Section 4.5). The Property Owners Association covenants require a
50 foot buffer on the lakeshore, however, this covenant has not been enforced. Figures and
tables showing the results of these assessments follow.
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Figure 4-12. Erosion extent assessment of shoreline belonging to Apple Canyon Lake Association (common
property).
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Figure 4-13. Erosion extent assessment of shoreline belonging to Private Landowners.
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Table 4-5. Summary of shoreline erosion.

Shoreline None or Low Moderate
Lake Name Reach Code Length Erosion Erosion High Erosion
Assessed (ft) (ft/%) (ft/%) (ft/%)
App'ﬁiﬁ”y"“ Assgﬁf:éon 47,010 | 15654 | 3330 | 17,752 | 37.76 | 13,604 |28.94
App'ﬁiﬁ”y"“ Private Shore 31258 | 22733 | 7273 | 5196 | 1662 | 3330|1065
Totals 78,268 38,387 | 49.04 | 22,948 | 29.32 | 16,934 |21.64
Table 4-6. Shoreline loading reduction estimates if eroded banks are stabilized.
Shoreline | Shoreline | Soil Sediment Load | Nitrogen Load | Phosphorous
Erosion Length Saved Reduction Reduction Load Reduction
Extent (ft) (tons/yr) | (tons/yr) (Ib/yr) (Ib/yr)
None/Low 38387 171 171 343 171
Erosion
Moderate 22948 683 683 1365 683
Erosion
High 16934 1259 1259 2519 1259
Erosion
Totals 78269 2113 2113 4227 2113
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Figure 4-14. Shoreline buffer condition assessment of shoreline belonging to Apple Canyon Lake Association
(common property).
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Table 4-7. Summary of shoreline buffer zones.

SeEIS Good Condition Fair Condition PO?'j
L ake Name Reach Length (ft/%) (ft/%) Condition
Code Assessed (ft) (ft/%)
Apple Canyon Lake Assg‘;]';‘rt_éon 47,010 | 38360 | 81.60| 4050 | 862 4600| 978
Apple Canyon Lake Pg;}’gﬁz 31,258 | 13,981 | 44.73| 5389 | 17.24 | 11,888 |38.03
Totals 78.268 | 52,341 | 66.87 | 9439 | 1206 | 16,488 |21.07

4.8 Geology

The watershed is predominantly underlain with bedrock of the Ordovician Galena-Platteville
formation (5,993.0 acres or 61.3%, see figure 4-14). Ordovician age Maquoketa shale underlays
much of the uplands (3,603.2 acres or 36.8%). A small percentage of the highest points in the
watershed are undifferentiated Sllurlan dolomlte (185.2 acres or 1.9%).

p{ober\s

Legend

w Apple Canyon Lake Watershed
Roads

Riverand Stream

[C__] ordovician - Galena-Platteville
{7 Ordovician - Maquoketa
E Siliurian - Undifferentiated

Figure 4- 16 Bedrock geology of the Apple Canyon Lake Watershed

The Galena-Platteville Unit, consisting of the Ordovician Platteville and Galena Groups, is
predominantly pure limestone and dolomite, while the Maquoketa Unit consists of dolomitic
shale, argillaceous dolomite, and limestone assigned to the Ordovician Maguoketa Group.
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Where present within about 25-125 ft. of the bedrock surface, weathering and dissolution of the
carbonate rocks (limestone and dolomite) of the Galena-Platteville and Maquoketa Units has
resulted in enough secondary porosity and permeability that part or all of the units may be
included in the shallow bedrock aquifer. The combined thickness of the Galena-Platteville and
Maquoketa Units ranges from 100-610 ft., increasing eastward. A map referencing the geology
for the area is attached.

The Maquoketa Group is composed of silty, dolomitic shale to silty, argillaceous dolomite.
This uppermost Ordovician unit ranges in thickness from 0 (where eroded) to about 225feet (0 to
69 m). The Maquoketa Group has been differentiated into four formations in northeastern
Illinois; however, lithologic distinctions are not readily identifiable or mappable in northwestern
Illinois. Shale is compacted or cemented silt and/or clay with fine laminations along which rock
easily splits.

Silurian dolomite is of limited areal extent in Jo Daviess County and forms in the highlands,
and is rarely used as a groundwater source. It is possible that for large blocks of Silurian-age
dolomite on ridges to separate along crevices and migrate downhill on the underlying shale,
which causes linear collapse features. Carbonate rocks deposited during the Silurian and Lower
to Middle Devonian Periods are included in the Silurian-Devonian Carbonate Unit. The Silurian
System consists largely of dolomite, but lesser amounts of shale are present, and the dolomites
may be argillaceous, silty, or clean. Within about 25 to 125 ft of the bedrock surface, the
Silurian Unit incorporates secondary porosity and permeability and is included in the Shallow
Bedrock Aquifer. Silurian and Devonian rocks consist mainly of dolomite and limestone.
Although the Silurian and Devonian rocks overlap some Ordovician rocks, they are more closely
in accord with Ordovician than with Mississippian rocks. Silurian rocks disconformably overlie
Ordovician rocks (Maquoketa Shale). A disconformity separates Silurian and Devonian rocks.
Devonian carbonate rocks are separated from undifferentiated Devonian-Mississippian rocks by
an unconformity. These rocks are subsurface only.

4.9 Climate

Apple Canyon Lake’s watershed experiences a common upper-Midwestern temperate
climate with four distinct seasons, and consistent variability in temperature, precipitation, and
wind (see table 4-8). Local residents have reported a change in weather patterns (temperatures
and rainfall) since the lake was created in 1969. Research has shown that large artificial basins
can affect weather patterns (Degu, et al., 2011). Surges of air moving southward from Polar
Regions and tropical air moving northward from the Gulf of Mexico cause daily and seasonal
temperature fluctuations. Low pressure centers form at the confluence of these two systems and
result in rainfall, generally moving west to east. Where these pressure centers meet open water
bodies, evaporation and thermal storage affect the weather systems differently than normal
transpiration from vegetated areas. More moisture is available from large water bodies to the
weather system, which can both increase precipitation events downwind, and act to dissipate
storms that approach. The implications of this effect result in increased rain events surrounding
large water bodies. This increased rain can synonymously lead to increases in erosion, especially
in dramatically sloping areas such as Apple Canyon Lake watershed.

Accessing weather station data from Elizabeth, IL (NCDC, 2015), average annual
temperatures in the watershed are 48°F. Average winters see highs in the 30s and lows in the
teens, with an average of 142 days at or below 32°F and 16 days at or below 0°F. The coldest
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day on record is -28°F. Average summers have highs in the 80s and lows in the 60s with 24 days
at or above 90°F and one day over 100°F occurring about every other year. The hottest day on
record is 100.5°F. Spring and fall have moderate temperatures, with spring highs around 57°F
and lows of 36°F and fall highs of 60°F and lows of 40°F. The average length of the frost-free
growing season is 165 days. The last occurrence of 32°F in the spring is on average April 28 and
the first occurrence of this temperature in the fall is on average October 7. April, May and June
are typically the wettest months and January and February are the driest months. Average annual
precipitation is 36.00”. Once per year on average, the area may experience a snowfall of six
inches or more. Average annual snowfall is 35.00”.

Table 4-8. Climate summary for Elizabeth, IL, Illinois, and the United States.

Summary Elizabeth, IL Illinois United States
Weather Index 33 90 100
Hail Index 75 139 100
Hurricane Index 2 14 100
Tornado Index 58 172 100
Wind Index 103 143 100
Annual Maximum Avg. Temperature 58.0° F 61.0° F N/A
Annual Minimum Avg. Temperature 38.0°F 42.0°F N/A
Annual Avg. Temperature 47.7° F 51.1°F N/A
Percent of Possible Sunshine 52 57 N/A
Mean Sky Cover (Sunrise to Sunset - 6 6 N/A
Out of 10)
Mean Number of Days Clear (Out of 93 99 N/A
365 Days)
Mean Number of Days Rain (Out of 118 115 N/A
365 Days)
Mean Number of Days Snow (Out of 11 8 N/A
365 Days)
Avg. Annual Precipitation (Total 36.00" 36.00" N/A
Inches)
Avg. Annual Snowfall (Total Inches) 35.00" 27.00" N/A
4.10 Soils

Soil conditions were referenced from the USDA-NRCS Soil Survey or Jo Daviess County,
last updated 12/06/2013. Erosion factor indicates the susceptibility of a soil to sheet and rill
erosion by water. K-Factor is one of six factors used in the Universal Soil Loss Equation
(USLE) and the Revised Universal Soil Loss Equation (RUSLE) to predict the average annual
rate of soil loss by sheet and rill erosion in tons per acre per year. The estimates are based
primarily on percentage of silt, sand, and organic matter and on soil structure and saturated
hydraulic conductivity (sat). Values range from 0.02 to 0.9. Other factors being equal, the bigger
the value, the more susceptible the soil is to sheet and rill erosion by water. Soil slope groups are
shown in figure 4-15 and aggregated in Table 4-9. Class A soils are 0-2% slope, B are 3-6%
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slope, C are 7-12% slope, D are 13-18% slope, E are 19-25% slope, F are 26-35% slope, and G
are greater than 35% slope.
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Figure 4-17. Soils map for the Apple Canyon Lake Watershed.
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Figure 4-18. Geographic locations of soil slopes in Apple Canyon Lake watershed.

Table 4-9. Area coverage of soil slopes within Apple Canyon Lake watershed.

% of
Soil Slopes Acres Watershed
A (0 - 2%) 391.7 4.0%
B (2 - 6%) 2,275.6 23.3%
C (6 — 12%) 2,819.7 28.8%
D (12 — 18%) 2,013.2 20.6%
E (18 — 25%) 665.0 6.8%
F (25 — 35%) 568.4 5.8%
G (>35%) 629.2 6.4%
Water 412.0 4.2%
Total 9774.8 99.9%
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4.10.1 K Factor

K factor is soil erodibility factor which represents both susceptibility of soil to erosion and
the rate of runoff, as measured under the standard unit plot condition. Soils high in clay have low
K values, about 0.05 to 0.15, because they are resistant to detachment. Coarse textured soils,
such as sandy soils, have low K values, about 0.05 to 0.2, because of low runoff even though
these soils are easily detached. Medium textured soils, such as the silt loam soils, have a
moderate K values, about 0.25 to 0.4, because they are moderately susceptible to detachment and
they produce moderate runoff. Soils having a high silt content are most erodible of all soils. They
are easily detached; tend to crust and produce high rates of runoff. Values of K for these soils
tend to be greater than 0.4.

Organic matter reduces erodibility because it reduces the susceptibility of the soil to
detachment, and it increases infiltration, which reduce runoff and thus erosion. Addition or
accumulation of increased organic matter through management such as incorporation of manure
is represented in the C factor rather than the K Factor. Extrapolation of the K factor nomograph
beyond an organic matter of 4% is not recommended or allowed in RUSLE. In RUSLE, factor K
considers the whole soil and factor Kf considers only the fine-earth fraction, the material of
<2.00mm equivalent diameter. For most soils, Kf = K.,

Soil structures affects both susceptibility to detachment and infiltration. Permeability of the
soil profile affects K because it affects runoff.

Although a K factor was selected to represent a soil in its natural condition, past management
or misuse of a soil by intensive cropping can increase a soil's erodibility. The K factor may need
to be increased if the subsoil is exposed or where the organic matter has been depleted, the soil's
structure destroyed or soil compaction has reduced permeability. A qualified soil scientist can
assist in making this interpretation.

Table 4-10. K-factor by area and percentage within the Apple Canyon Lake watershed area, 16.5% is water.

k- % of
Factor Acres | Watershed
0.2 77.3 0.9%
0.24 1.7 0.0%
0.28 21.3 0.2%

0.32 1,823.2 21.3%
0.37 5,656.1 66.0%
0.43 576.5 6.7%
Water 414.88 4.8%
Total | 8,570.98 100%
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Figure 4-19. K-factor geographic dispersion within the Apple Canyon Lake watershed area.

4.10.2 Highly Erodible Soils

In the United States agriculture policy, highly erodible land (HEL) refers to land that is very
susceptible to erosion, including fields that have at least 1/3 or 50 acres of soils with a natural
erosion potential of at least eight times their tolerable soil loss value. Natural Resources
Conservation Service soil scientists and soil conservationists determine if a soil, or soil map unit,
is "highly erodible™ or "potentially highly erodible" due to sheet and rill erosion. This
determination is done by using the Universal Soil Loss Equation (USLE). The USLE relates the
effects of rainfall, soil characteristics, and the length and steepness of slope to the soil's tolerable
sheet and rill erosion rate. The maximum erosion potential is calculated without consideration to
crop management or conservation practices, which can markedly lower the actual erosion rate on
a given field. Highly erodible land comprises approximately 68.5% (6,694 acres) of the
watershed while non-highly erodible land comprises approximately 25.7% (2,512 acres). An
additional approximately 1.6% (154.9 acres) of the watershed is not classified or needs further
investigation (see figure 4-17, denoted as *NHEL). Table 4.11 displays HEL soils in Jo Daviess
County. These soils are related to conservation compliance and tied to the 1985 Farm Bill.
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Table 4-11. HEL Soils in Jo Daviess County.

Mapsymbol Soil Name Slope (%)
27D2 Miami silt loam 10-15
29C2 Dubuque silt loam 4-10
29D2 Dubuque silt loam 10-15
36C Tama silt loam 5-10
119C2 Elco silt loam 5-10
274C2 Seaton silt loam 5-10
274D2 Seaton silt loam 10-15
274E2 Seaton silt loam 15-25
274F Seaton silt loam 25-45
279C2 Rozetta silt loam 5-10
279D2 Rozetta silt loam 10-15
280C2 Fayette silt loam 5-10
280D2 Fayette silt loam 10-15
280E2 Fayette silt loam 15-25
280F Fayette silt loam 25-45
286C2 Downs silt loam 5-10
417C2 Derinda silt loam 5-10
417D2 Derinda silt loam 10-15
417E2 Derinda silt loam 15-25
417F Derinda silt loam 25-45
418C2 Schapville silt loam 5-10
418D2 Schapville silt loam 10-15
419C2 Flagg silt loam 5-10
429C2 Palsgrove silt loam 5-10
429D2 Palsgrove silt loam 10-15
429E2 Palsgrove silt loam 15-25
504D Elizabeth silt loam 7-15
540C2 Frankville silt loam 4-10
547C2 Eleroy silt loam 5-10
547D2 Eleroy silt loam 10-15
547E2 Eleroy silt loam 15-25
565C2 Tell silt loam 5-10
569F2 Medary silty clay loam 15-45
680C Fayette-Orthents complex 4-12
681E Dubuque-Orthents-Fayette complex 12-25
731C2 Nasset silt loam 5-10
731D2 Nasset silt loam 10-15
753C2 Massbach silt loam 5-10
753D2 Massbach silt loam 10-15
755F2 Massbach silt loam 15-30
T79F Lamoille silt loam 20-45
785F Chelsea loamy fine sand 15-30
785G Lacrescent silt loam 30-50
873D2 Dunbarton-Dubuque silt loams 7-15
873E2 Dunbarton-Dubugque siltloams 15-25
905F Newglarus-Lamoille silt loams 15-35
928D2 Newglarus-Palsgrove silt loams 7-15
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Figure 4-20. Highly erodible soils within Apple Canyon Lake watershed.

4.10.3 Hydrologic Soil Groups

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned to
one of four groups according to the rate of water infiltration when the soils are not protected by
vegetation, are thoroughly wet, and receive precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and three dual
classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly wet.
These consist mainly of deep, well drained to excessively drained sands or gravelly
sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
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have moderately fine texture to moderately coarse texture. These soils have a moderate
rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of
soils having a layer that impedes the downward movement of water or soils of
moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when thoroughly
wet. These consist chiefly of clays that have a high shrink-swell potential, soils that have
a high water table, soils that have a claypan or clay layer at or near the surface, and soils
that are shallow over nearly impervious material. These soils have a very slow rate of
water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas. Only the soils that, in their natural condition
are in group D, are assigned to dual classes. Hydrologic soil groups are summarized in Table 4-
12.

Table 4-12. Hydrologic soil groups and the area of coverage in the watershed.

Hydrologic Percent of
Group Acres Watershed
A 206.4 2.12%
B 5004.6 51.33%
C 1981.4 20.32%
D 1619.5 16.61%
B/D 460.9 4.73%
C/ID 58.0 0.59%
Pits/Quarries 6.5 0.07%
Water 411.7 4.22%
Total 9749.0 99.99%
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Figure 4-21. Hydrologic soil groups in the watershed.

4.10.4 Texture

Texture is given in the standard terms used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and clay in the fraction of the soil that is less
than 2 millimeters in diameter. "Loam," for example, is soil that is 7 to 27 percent clay, 28 to 50
percent silt, and less than 52 percent sand. If the content of particles coarser than sand is 15
percent or more, an appropriate modifier is added, for example, "gravelly." The Apple Canyon
Lake watershed is primarily silt-loam, with some areas of cobbly silt-loam in low lying
floodplains through stream corridors. Silty clay loam is common on shale bedrock on some of
the ridges and hill slopes in the watershed. Figure 4-22 depicts soil texture and Table 4-13
shows these values for the watershed.
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Figure 4-22. Representative texture class of the surface horizon.
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Table 4-13. Summary of textures for the soils in the watershed and their corresponding acreages and percentage
of the total watershed.

Texture Acres \I;)\f;é errsl';]g;
Loam 0.9 0.01%
Silt Loam 8348.1 85.63%
Silty Clay Loam 38.0 0.39%
Cobbly Silt Loam 943.8 9.68%
Pits/Quarries 6.5 0.07%
Water 411.70 0.04%
Total 9749.0 95.82%

4.10.5 Drainage Class

"Drainage class" refers to the frequency and duration of wet periods under conditions similar to
those under which the soil formed. Alterations of the water regime by human activities, either
through drainage or irrigation, are not a consideration unless they have significantly changed the
morphology of the soil. Seven classes of natural soil drainage are recognized-excessively
drained, somewhat excessively drained, well drained, moderately well drained, somewhat poorly
drained, poorly drained, and very poorly drained. These classes are defined in the "Soil Survey
Manual.” Soils in the Apple Canyon Lake watershed are primarily well drained (77.6%) and
moderately well drained (11.0%). Drainage is listed and table 4-14 and depicted in figure 4-23.

Table 4-14. Summary of the drainage ratings for the soils in the watershed.

Drainage Acres Percent of
Watershed
Poorly drained 38.0 0.4%
Somewhat poorly drained 579.1 5.9%
Moderately well drained 1069.1 11.0%
Well drained 7566.7 77.6%
Somewhat excessively drained 77.9 0.8%
Pits/Quarries 6.5 0.1%
Water 411.7 4.2%
Total 9749.0 100%
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Figure 4-23. Drainage classes in the watershed.

4.10.6 Hydraulic Conductivity

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a saturated soil
transmit water. The estimates are expressed in terms of micrometers per second. They are based
on soil characteristics observed in the field, particularly structure, porosity, and texture. Saturated
hydraulic conductivity is considered in the design of soil drainage systems and septic tank
absorption fields.

For each soil layer, this attribute is actually recorded as three separate values in the database.
A low value and a high value indicate the range of this attribute for the soil component. A
"representative” value indicates the expected value of this attribute for the component. For this
soil property, only the representative value is used. The soils in the watershed primarily fall into
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the average range of greater than 2.82 and less than or equal to 9.17. Variances from this occur
only in bottom drainage areas.Ksat values for the Apple Canyon Lake watershed are shown in
figure 4-24.

Legend

(Surface Layer, um/s)
B <2

[ ]>282AND <=9.17
I ;o 17AND <=28.23

I:l Not rated or not available 0 0.75

Figure 4-24. The numeric saturated hydraulic conductivity (Ksat) values have been grouped according to standard
Ksat class limits.

4.10.7 Hydric Soils

Apple Canyon Lake’s watershed has very few delineated wetlands. Many soil types within
the watershed have hydric inclusions requiring field investigation to make the final
determination. While field visits were not made to these sites to make wetland determinations,
the hydric inclusion category is broad for soils in the county and state and most are unlikely to be
wetlands in the topography existing in Apple Canyon Lake’s watershed. Figure 4-25 shows the
extent of hydric soils and inclusions as mapped and depicts many inclusions on ridgetops which
are unlikely locations for hydric soils. Approximately 0.4% (37.97 acres) of the watershed is a
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hydric soil type with 26.5% (2,586.9 acres) containing potential hydric inclusions (USDA) (see
figure 4-25.

Legend
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[ Nonhydric (0%)
3
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Figure 4-25. Hydric soils and hydric inclusions in the watershed.
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5.0 WATER QUALITY ASSESSMENT

Apple Canyon Lake (IL_RMJ, 0706000506) is assessed by the Illinois Environmental
Protection Agency (IEPA) for aquatic life, fish consumption, primary contact, secondary contact,
and aesthetic quality. Neither Apple Canyon Lake nor its tributaries (AUID: IL_MNEAG-01,
IL_MNEA-03, IL_MNEAE-01, IL_MNEAC-01, IL_MNEACA-01, IL_MNEAB-01) are
currently listed as impaired by IEPA. Analysis of water quality data shows total phosphorus levels
as the primary nutrient of concern for aesthetic quality. It is well known that phosphorus is the
limiting nutrient for eutrophication in lakes (Bennett, Carpenter, & Caraco, 2001; Schindler, et al.,
2008; others). Phosphorus is known to reside on the sediments of the lake. As the lake has been
accumulating phosphorus for more than 40 years, this legacy sediment is expected to remain for
years, even after phosphorus inputs are reduced, and can be expected to affect water quality results
after BMPs are implemented.

Using the STEP-L model and land-use statistics from the National Agricultural Statistics
Service (NASS), annual loading estimates by land use were generated (see figures 5-1 and 5-2,
and table 5-1). Nutrient samples are taken bi-monthly at three locations in the lake through the
Illinois EPA Volunteer Lake Monitoring Program (AUID IL_RMJ-01, IL_RMJ-02, IL_RMJ-03).
Tributary stream samples are taken monthly and at storm events greater than 1” rainfall. See figure
5-3 for sample site locations.

By physically measuring the chemistry and volume of water coming into the lake, in the lake,
and leaving the lake, the design model accounted for an accurate balance of loading conditions in
the watershed. Data from 2014 and 2015 were utilized to calculate loads for each year. Annual
changes in loading can be expected based on weather conditions, such as specific rainfall events,
and annual weather related trends. Modeling estimates were checked against physical samples
and found to be highly accurate (+/- 0.04%). Results for each of the sampling years follows in
sections 5.1 and 5.2.

Estimated pollutant loads are calculated by source using estimates from the spreadsheet tool
for estimating pollutant loads (STEP-L) and shown in table 5-4. This tool estimates that
cropland and pastureland are the largest contributors of nutrients in the watershed. Resource
inventories in the watershed also document that gulley erosion throughout the watershed is a
large contributor of sediment, and consequently phosphorus. Land use practices which reduce
the overland flow of water will have the greatest impact on the reduction of gulley erosion.

Table 5-1. Total load percentages in watershed by land use type. “User Defined” category represents low-developed
areas within property owners association.

Sources N Load (%) P Load (%) BOD Load (%) Sedlrrzi/r;; Load
Urban 3% 2% 6% 1%
Cropland 69% 78% 56% 73%
Pastureland 25% 15% 34% 19%
Forest 0% 1% 0% 1%
Feedlots 0% 0% 0% 0%

User Defined 3% 4% 3% 7%
Septic 0% 1% 1% 0%
Total 100% 100% 100% 100%
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Total Nitrogen Load by Land Use (Ib/yr)

2%
1% _ﬂ'/‘/_/‘

0%

= Urban (3%)

= Cropland (68%)

= Pastureland (26%)
= Forest (1%)

= Feedlots (0%)

= User Defined (2%)
= Septic (0%)

Total Phosphorus Load by Land Use (Ib/yr)

1% 0% 0% 2%

= Urban (2%)

= Cropland (78%)

= Pastureland (17%)
= Forest (1%)

= Feedlots (0%)

= User Defined (2%)
= Septic (1%)

Figure 5-1. Annual loading estimates of nitrogen and phosphorous by land use, generated using the STEP-L model
and land-use statistics from the NASS (2014). “User Defined” category represents low-developed areas within
property owners association.
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Total Sediment Load by Land Use (t/yr)

0% 9% 0% 1%

Total BOD by Land Use (Ib/yr)

0% 2%
0% 0%/

\

1%

= Urban (1%)

= Cropland (74%)

= Pastureland (21%)
= Forest (0%)

= Feedlots (0%)

= User Defined (4%)
= Septic (0%)

= Urban (6%)

= Cropland (56%)

= Pastureland (35%)
= Forest (0%)

= Feedlots (0%)

= User Defined (2%)
= Septic (1%)

Figure 5-2. Annual loading estimates of sediment and biological oxygen demand by land use, generated using the
STEP-L model and land-use statistics from the NASS (2014). “User Defined” category represents low-developed

areas within property owners association.
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Figure 5-3. Sample locations and associated codes.

71




WATER QUALITY ASSESSMENT

Table 5-2. Summary of stream sampling codes from above figure.

Stream Code | Subwatershed | Stream Name
MNEA-02 Association Spillway
MNEAG-01 Presidents President’s Bay
MNEA-03 North Bay North Bay
MNEAC-01 Independence | Independence Bay
MNEACA-01 | Hawthorne Hawthorne Bay
MNEAE-01 Winchester Winchester Bay
MNEAB-01 Association Marina

5.1 2014 Sampling Year

Water monitoring is completed under the guidance of the EPA approved Quality Assurance
Project Plan: Apple Canyon Lake Watershed Management Plan, Version 5 (QAPP). This QAPP
describes sampling sites at the major tributaries feeding Apple Canyon Lake. Sampling sites were
chosen at the farthest downstream end of each tributary before entering the lake in order to provide
a snapshot of each sub-watershed with each sampling event. At each sampling site for each
sampling event, water samples were taken and analyzed for total phosphorus, dissolved
phosphorus, nitrate/nitrite, total Kjeldahl nitrogen, ammonia, and total suspended solids. At the
time of sampling a Hach Quanta water quality meter was used to determine dissolved oxygen
levels, pH, temperature, and specific conductance. Additionally, velocities were recorded to across
the stream’s cross section in order to quantify the amount of water and constituents flowing at that
site. Samples were taken monthly through the open-water season, and at the three largest flowing
sites (North Bay, President’s Bay, and Winchester Bay) during storm events greater than 1”
rainfall.

Data for the lake was compiled from the IEPA’s Volunteer Lake Monitoring Program. In this
program, water temperature, secchi depth, and dissolved oxygen measurements are recorded, and
water samples are analyzed for total Kjeldahl nitrogen, total phosphorus, total suspended solids,
volatile suspended solids, and chlorophyll concentration. Three sites are monitored in the lake,
twice a month, from May through September. These sites are located at the north, central, and
southern portions of the lake, and take into account the variability in conditions found in the lake.

Total phosphorus levels observed at in-lake sites for 2014 are shown in Table 5-2. All samples
exceed the total phosphorus standard of 0.05 mg/L (IL Administrative code, 1979). Four of the
twelve samples (33%) are twice the applicable phosphorus standard and two of the twelve samples
(17%) are three times the phosphorus standard. The average value for all surface samples taken
in 2014 is 0.081 mg/L. Because phosphorus typically binds to soil particles and precipitates out
in solution, deep water chemical samples were also used to calculate nutrient reductions. When
deep water samples were included in the 2014 data, the average phosphorus levels rose to 0.172
mg/L.

Although Nitrogen standards do not currently exist for lakes and reservoirs or for surface
waters and streams, it is well known that the nitrogen to phosphorus ratio (N:P) in a lake can be
very important in changes in stable states which may favor harmful blue-green algae instead of
grazing micro-invertebrates (Schindler, 2006). With this factor in mind, it is important that
nitrogen reductions be proportional to phosphorus reductions to prevent harmful algal blooms from
occurring. Load reduction calculations were set by combining lake load information from 2014
(Table 5-2) and stream load information from 2014 (Table 5-3), and extrapolated based on the
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volume of the lake and runoff estimates based on discharge recordings made at sampling time.
Once total phosphorus reductions were calculated, nitrogen reduction estimates were created using
the nitrogen to phosphorus (N:P) ratio of 7.2 (Jung, 2010).

Table 5-3 shows discharge readings averaged from physical discharge observations recorded
at the time of chemical sampling. N:P ratios were calculated based on lab sample results and are
included in the table, as well. Approximately 28% of the incoming phosphorus loads passed over
the spillway of the lake and traveled downstream while 72% remained in the lake. The lake acts
as a beneficial sediment trap preventing a large amount of phosphorus (approximately 2,000
pounds in 2014 and 4,858 pounds in 2015) from contributing to downstream waters. However,
this sediment loading in the lake detracts from water quality and the designated uses in Apple
Canyon Lake.

Table 5-3. Total phosphorus levels from Apple Canyon Lake, 2014 (IEPA, VLMP program, 2015). Deep water
samples are included to provide a consistent picture of stratification impacts on loading presence.

Sample Depth Collection Result
Sample Site (ft) Date (mg/l)
RMJ-1 1 5/19/2014 0.068
RMJ-1 45 5/19/2014 0.199
RMJ-1 1 6/9/2014 0.07
RMJ-1 49 6/9/2014 0.372
RMJ-1 1 7/7/2014 0.149
RMJ-1 42 7/7/2014 0.42
RMJ-1 1 8/5/2014 0.061
RMJ-1 46 8/5/2014 0.47
RMJ-2 1 5/19/2014 0.079
RMJ-2 1 6/9/2014 0.057
RMJ-2 1 7/7/2014 0.184
RMJ-2 1 8/5/2014 0.064
RMJ-3 1 5/19/2014 0.076
RMJ-3 1 6/9/2014 0.081
RMJ-3 1 7/7/2014 0.269
RMJ-3 1 8/5/2014 0.138
Average 0.172
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Table 5-4. Average metered discharge at sampling locations, total phosphorus, and total nitrogen results from 2014

monitoring. Nitrogen/phosphorus ratio and the percentage of the phosphorus load are also included in this table.
. Ave Discharge Awe Total A\{e Total NP %P
Location (AUID) £t Phosphorus Nitrogen Ratio Load
bt (mg/L) (mglL)
Spillway (MNEA-02) 3.86 0.1 0.93 9.3 28.23%
Presidents Bay (MNEAG-01) 0.21 0.31 1.02 3.3 4.77%
North Bay (MNEA-03) 1.11 0.84 3.44 4.1 66.79%
Winchester (MNEAE-01) 0.53 0.54 2.04 3.8 20.40%
Independence (M NEAC-01) 0.35 0.23 1.05 4.6 5.73%
Hawthorne (MNEACA-01) 0.08 0.32 2.03 6.3 1.74%
Marina (MNEAB-01) 0.05 0.17 0.9 5.3 0.57%
Table 5-5. Estimated 2014 nutrient load by source at the watershed scale.
Source N Load (Ib/yr) P Load (Ib/yr)
Urban 460 65
Cropland 9,525 2,682
Pastureland 3,409 535
Forest 58 24
Feedlots 0 0
Shoreline 374 133
Septic 53 19
Total 13,878 3,458

Table 5-6. Annual nutrient loads for 2014 by sub-watershed.

Sub-watershed (AUID) | N Load (Ibiyr) | P Load (Ibiyr) Se‘:'t:)"nesr/‘;rsoad

President’s Bay 433 131 131

North Bay 7,540 1,832 1,832
Winchester Bay 2,117 560 560
Independence Bay 723 157 157
Hawthorne Bay 305 48 48
Lakeside 2,760 730 730

Total 13,878 3,458 3,458
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Table 5-7. Nutrient load reductions needed for 2014*.

Sub-watershed N Load (Ib/yt) | P Load (Ib/yr) Sediment Load (tons/yt)

President’s Bay 160 93 93
North Bay 3711 1301 1301
Winchester Bay 948 397 397
Independence Bay 395 112 112
Hawthorne Bay 205 34 34
Lakeside 1235 518 518

Total 6,654 2,454 2,454

*- Loads estimated based on average flow. Individual loads will depend on natural fluctuations in flow regime.

The guideline for 303d listing for total suspended solids (TSS) impairment for aquatic life in
lakes is a non-volatile suspended solids (NVSS, total suspended solids minus volatile suspended
solids) level greater than 12 mg/L. Aesthetic quality in lakes is considered impaired by the IEPA
when NVSS is greater than 3 mg/L. Using 2014 data from the Volunteer Lake Monitoring
Program, no samples have an NVSS value near 3mg/L (see table 5-7). Additionally, the residence
time for water in the lake is estimated to be approximately 16.12 months. This general factor
indicates that any changes in lake water quality can be profoundly delayed from the time of BMP
implementation in the watershed.

Table 5-8. Non-Volatile Suspended Solids (NVSS) values for Apple Canyon Lake in 2014.

Date Site 1 (RMJ-01) Site 2 (RMJ-02) Site 3 (RMJ-03) Ab:‘rI;Ze
5/19/2014 No Data 1 No Data 1
6/9/2014 No Data 0 3 15
7/7/2014 0 1 0 0.3
8/5/2014 0 1 0 0.3

RiverWatch monitoring was performed on the tributaries sampling sites in the watershed.
The Illinois RiverWatch Network is a volunteer stream monitoring program that seeks to engage
Illinois citizens by training them as Citizen Scientists. Each year at adopted stream sites in their
communities, Citizen Scientists conduct habitat and biological surveys, including the collection
and identification of small stream organisms called macroinvertebrates that serve as
bioindicators of water quality. The program strives to collect consistent, high-quality data on the
conditions of local streams and provide citizens with a hands-on opportunity to be better
stewards of our watersheds. The RiverWatch program is headed by the National Great Rivers
Research and Education Center. This program assesses streams for macroinvertebrate taxa
richness, EPT taxa richness, and the macroinvertebrate biotic index. Taxa richness is the total
number of taxa identified in the sample. This index measures the variety of organisms in a
sample. Generally, tax richness increases as water quality, habitat diversity, and habitat
suitability increase. However, some pristine headwater streams naturally harbor few taxa, while
the number of taxa can actually increase in polluted streams. The EPT taxa richness is the total
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number of Ephemeroptera (mayfly), Plecoptera (stonefly), and Trichoptera (caddisfly) taxa
present in a sample. Higher index values indicate less organic pollution. EPT are most diverse
in natural streams and decline with increaseing watershed disturbance. The macroinvertebrate
biotic index (MBI) was developed by the Illinois EPA to detect organic pollution such as
sewage. It provides a weighted average of the pollution tolerance of indicator organisms in a
sample. These assessements are combined to rank streams as very poor, poor, fair, good, or
excellent. Four sites in the Apple Canyon Lake watershed ranked “very poor”, one site ranked
“poor”, while the remaining three sites ranked “fair” (See table 5.9).

Table 5-9. RiverWatch monitoring performed on streams entering Apple Canyon Lake, and one stream exiting
the lake (Below Dam site).

Site Station | Organisms | Taxa EPT MBI Rating
Code Sampled | Richness Taxa
North Bay (MNEA- | R0117091 141 17 3 5.63 Fair
03)
Winchester R0128902 63 16 4 53 Fair
(MNEAE-01)
Presidents Bay R0129001 66 15 2 7.03 Very
(MNEAG-01) Poor
Independence R0129101 68 13 1 6.63 Very
(MNEAC-01) Poor
Hawthorne R0128801 15 8 0 6.07 Poor
(MNEACA-01)
Marina (MNEAB- | R0129201 68 9 0 6.26 Very
01) Poor
Spillway (MNEA- | R0117902 160 19 2 7.03 Very
02) Poor

5.2 2015 Sampling Year

The sampling year 2015 saw a great deal more rainfall than the 2014 sampling year.
Additionally, samples were taken April — October adding two extra months to the database from
the previous year, and also gathered discharge data at every sample. As expected with the high
rainfall, nutrient loading was also higher. Because the reduction strategy is tied to rainfall and
discharge in the watershed, reduction goals are also modified based on sampling year data.

Table 5-10 shows total phosphorus levels from surface samples taken by the Illinois EPA’s
VLMP program. This table also includes depth samples which were included in modeling
estimates to achieve a total average of 0.198 mg/L in the lake. Depth measurements are included
in modeling because of the nature of phosphorus which tends to precipitate out in solution and
collect on the bottom.

Table 5-11 shows loading rates averaged for the 2015 sampling year along with average
discharge, nitrogen: phosphorus ratio, and percentage of total loads. With the higher rainfall
amounts, significantly more loading is attributed to North Bay subwatershed (82% of the total
load). Table 5-12 shows estimated pollutant loads by source. Cropland and pastureland are the
largest contributors. High rainfall in 2015 mobilized more nutrients than observed in the
previous year. Cropland and pastureland is especially vulnerable to nutrient transport during rain
events. For 2015, the input estimate for loads totaled 6,977 pounds of phosphorus. The
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phosphorus exiting the lake was estimated to be 2,119 pounds, leaving an estimated amount left
in the lake of 4,858 pounds. The estimate based on in-lake sampling was 6,974 pounds. This is
a difference of 3 pounds, or less than 1% error (0.04%).

Table 5-10. Total phosphorus levels from Apple Canyon Lake, 2015 (IEPA, VLMP program, 2016).

Sample Depth Collection Result

Sample Site (ft) Date (mg/l)
RMJ-1 1 6/8/2015 0.033
RMJ-1 50 6/8/2015 0.356
RMJ-1 1 7/14/2015 0.025
RMJ-1 52 7/14/2015 0.409
RMJ-1 1 8/24/2015 0.052
RMJ-1 52 8/24/2015 0.575
RMJ-1 1 9/15/2015 0.054
RMJ-1 48 9/15/2015 0.629
RMJ-1 1 10/26/2015 0.12
RMJ-1 50 10/26/2015 0.914
RMJ-2 1 6/8/2015 0.038
RMJ-2 1 7/14/2015 0.034
RMJ-2 1 8/24/2015 0.072
RMJ-2 1 9/15/2015 0.057
RMJ-2 1 10/26/2015 0.12
RMJ-3 1 6/8/2015 0.094
RMJ-3 1 7/14/2015 0.053
RMJ-3 1 8/24/2015 0.116
RMJ-3 1 9/15/2015 0.098
RMJ-3 1 10/26/2015 0.104

Average 0.198

Table 5-11. Average metered discharge at sampling locations, total phosphorus, and total nitrogen results from
2015 monitoring. Nitrogen/phosphorus ratio and the percentage of the phosphorus load are included in this table.

. Awve Discharge fi Av_e Total N:P %
Location (AUID) (ft3/sec.) Phosphorus | Nitrogen Ratio P Load
(mg/L) (mg/L)

Spillway (MNEA-02) 10.84 0.099 0.83 8.4 30.37%
Presidents Bay (MNEAG-01) 0.79 0.16 0.491 3.1 7.24%
North Bay (M NEA-03) 4,14 0.216 0.902 4.2 56.82%
Winchester (M NEAE-01) 1.29 0.208 0.844 4.1 14.95%
Independence (MNEAC-01) 0.43 0.09 0.375 4.2 1.10%
Hawthorne (MNEACA-01) 0.13 0.089 0.314 3.5 0.32%
Marina (M NEAB-01) 0.4 0.043 0.477 11.1 0.48%
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Table 5-12. Estimated 2015 pollutant load by source at the watershed scale, reported by STEP-L model.

Source N Load (Ib/yr) P Load (Ib/yr)

Urban 960 132
Cropland 19,884 5,413

Pastureland 7,116 1,080

Forest 121 48
Feedlots 0 0
Shoreline 780 268

Septic 110 39

Total 28,971 6,974

Table 5-13. Annual pollutant loads for 2015 by sub-watershed.

Sub-watershed (AUID) N Load (Ib/yr) P Load (Ib/yr) Sediment Load (tons/yr.)

President’s Bay 1,547 505 505

North Bay 16,542 3,966 3,966

Winchester Bay 4,245 1,044 1,044
Independence Bay 318 76 76
Hawthorne Bay 78 22 22

Lakeside 5,533 1,361 1,361

Total 28,263 6,974 6,974

Table 5-12 shows the total pollutant loads by sub-watershed for the 2015 sample year. Total
pollutants were higher than observed in 2014. As soils become saturated there is much more
likelihood of nutrients to move across the soil surface and less ability for nutrients to infiltrate
into the soil. Table 5-13 shows the 2015 reduction estimates. Not surprisingly, reduction needs
are much higher based on the amount of rainfall mobilizing nutrients in the watershed.

However, in a wet year BMPs are also less effective at reducing nutrient passport, yet even more
necessary for reducing movement as much as possible. Nitrogen to Phosphorus ratio was used as
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described in Section 5.1 to determine nitrogen reductions in order to prevent harmful algal

blooms.

Table 5-14. Nutrient load reductions needed for 2015.

Sub-watershed

N Load (1b/yr)

P Load (Ib/yr)

Sediment Load (tons/yr)

President’s Bay 492 358 358
North Bay 8,256 2,815 2,815
Winchester Bay 2,064 741 741
Independence Bay 159 54 54
Hawthorne Bay 32 16 16
Lakeside 2,690 966 966
Total 13,693 4,950 4,950

The guideline for 303d listing total suspended solids (TSS) impairment for aquatic life in lakes
is a Non-volatile suspended solids (NVSS) result (TSS-VSS) greater than 12 mg/L. Aesthetic
quality in lakes is considered impaired when NVSS is greater than 3. Using 2015 data from the
Volunteer Lake Monitoring Program, no samples have an NVSS value near 3 when averaged for
the lake (see table 5-15). However, negative results are not valid, and indicate that there is an
unknown error in data reporting from the laboratory or NVSS methodology. Because data is
averaged across sites, and some sites do not have some data available from the lab for each month,

the negative numbers occur.
Table 5-15. NVSS values for Apple Canyon Lake in 2015.

Lake
Date Site 1 Site 2 Site 3 Average
6/8/2015 No Data -1 -1 -1
7/14/2015 No Data No Data -2 -2
8/24/2015 No Data -2 3 0.5
9/15/2015 0 -2 5 1
10/26/2015 No Data -2 No Data -2
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5.3 2016 Aquatic Plant Survey

In 2016, an aquatic plant survey was undertaken to assess the current condition of plants in
the lake (see Appendix 8 for the complete report from the survey). The only prior data
available is from a 2012 preliminary survey that focused on parts of the lake, but not all. The
2016 survey was performed twice, in early June and mid-July. The entire littoral zone of the
lake (depth < 4.88m) was travelled to identify all plants, including invasive species. Coverage
maps and data are shown below.

Overall, diversity was higher in 2012 than in 2016, with two species observed in 2012 that
were not observed in 2016 and no new species observed. However, diversity was higher in July
2016 than June 2016 following the seasonal die-off of invasive Curly Leaf Pondweed (which
was notably found in much higher quantities in 2016 than 2012). Compared to similar
eutrophic lakes, Apple Canyon Lake has fairly low aquatic plant coverage. Invasive species
present are Curly Leaf Pondweed and Eurasian Water Milfoil. Lake residents report that
concentrations of Curly Leaf Pondweed were much higher in 2016 than in previous years,
which is likely a result of the mild 2015-2016 winter.

Total coverage of plants overall in the lake in June 2016 was 9.00% surface cover, and
29.33% of the littoral zone. Invasive plants covered 6.00% and native plants 5.56% (plants
often overlapped in coverage, hence why the two numbers add to greater than 9.00%). In July,
total plant cover decreased to 2.96% overall and 9.64% of the littoral zone, a 67.12% decrease.
Invasive species declined by 96.02% to 0.28% coverage, and native plants decreased by
49.82% to 2.79% cover.

Decreased plant cover in July 2016 is likely due to use of broad-spectrum herbicides for
management. Future management recommendations focus on early-season or fall herbicide
applications to control Curly-Leaf Pondweed, along with the use of Renovate® (triclopyr), a
species-specific herbicide that only affects Eurasian Water Milfoil. The POA also maintains a
weed harvester used for the purpose of cutting channels through plants to docks.
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Figure 5-4. Locations of aquatic plants in June 2016.
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Figure 5-5. Locations of aquatic plants in July 2016.
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Table 5-16. Aquatic plant coverage data for Apple Canyon Lake

June June July July
Common Name | Scientific Name Coverage Coverage Coverage | Coverage
(acres) (percent) (acres) (percent)
Curly Leaf Pqtamogeton 25,02 6.06 0.77 018
Pondweed crispus
Coontail Ceratophyllum 14.89 361 6.87 1.66
demersum
Elodea Elodea canadensis 11.29 2.73 0.77 0.19
Eu_ragan Water Myrlophyllum 797 176 031 008
Milfoil spicatum
\g:;'te Water | Nymphae odorata 6.16 1.49 2.98 0.72
Duckweed Lemna sp. 2.99 0.72 2.29 0.55
Fries Pondweed E?;;Togeton 2.5 0.61 0.66 0.16
Bulrush Scirpus sp. 0.33 0.08 0.12 0.03
Reeds Canary Phalal_rls 0.21 0.05 0.06 001
Grass arundinacea
American Potamogeton 0.06 001 002 <0.01
Pondweed nodosus
Water Celery | vallisneria 0 0 1.09 0.26
americana
Cattail Typha sp. 0 0 0.29 0.07
Arrowhead Sagittaria sp. 0 0 0.20 0.05
Sago Pondweed | | otamogeton 0 0 <0.01 <0.01
pectinatus

Invasive species indicated in bold.

Table 5-17. Aquatic plants observed in 2012 that were not seen in 2016

Common Name

Scientific Name

Southern Naiad

Najas guadalupensis

Water Star Grass

Heteranthera dubia
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Table 5-18. Change in aquatic plant cover from June 2016 to July 2016.

Change (percent)

Change (acres)

Cover

All plants -67.12% -24.94
All invasive plants -96.02% -27.38
All native plants -49.82% -11.44
Curly Leaf Pondweed -96.92% -24.25
Eurasian Water Milfoil -95.74% -6.96
Elodea -93.18% -10.52
Fries Pondweed -73.80% -1.86
Reeds Canary Grass -71.43% -0.15
American Pondweed -66.67% -0.04
Bulrush -63.64% -0.21
Coontail -53.86% -8.02
White Water Lily -52.11% -3.12
Duckweed -23.41% -0.70

Invasive species indicated in bold.
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6.0 MANAGEMENT GOALS

The collaborative Apple Canyon lake watershed planning group set several management
goals which support the overarching target of improving water quality in Apple Canyon Lake
and its watershed to meet established water quality standards for lakes and surface water as
identified by the Federal and Illinois EPA. The underlying management goals provide a road
map to reach the target. The underlying management goals were identified as follows:

(1) Improve water quality.

(2) Reduce algal blooms and excessive aquatic plant growth.

(3) Mitigate existing flood problems.

(4) Educate the watershed community.

Each of these goals was given a set of objective achievements in order to reach these goals.

6.1 Goal 1: Improve Water Quality.

Objectives:

a) Prioritize and stabilize stream banks in the watershed.

b) Stabilize eroded shoreline on the lake.

c) Improve the riparian buffer throughout the watershed.

d) Expand water quality database through continued monitoring.

e) Continue RiverWatch monitoring.

f) Develop cost-sharing program for BMP implementation in the watershed.
g) Improve the septic inspection policy at the property owners association.

6.2 Goal 2: Reduce algal blooms and excessive aquatic plant growth.

Objectives:

a) Map current extent of plant coverage.

b) Develop a management plan for controlling aquatic plants.
c) Identify critical areas in the watershed.

d) Perform a study to reduce nutrient loading in North Bay.

6.3 Goal 3: Mitigate existing flooding problems.

Objectives:

a) Increase connectivity between streams and floodplains.

b) Create green infrastructure plan for developed areas.

c) Create a zero-runoff policy for new construction in the property owners association.
d) Encourage zero-runoff adherence for existing properties.

6.4 Goal 4. Educate watershed community.

Objectives:

a) Increase public participation in the watershed planning and implementation process.
b) Continue quarterly watershed meetings.

¢) Demarcate watershed boundaries on major roads.

d) Publish educational articles in local news sources and online resources.

e) Host educational events.

f) Increase participation in the RiverWatch program.
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6.5 Management Action Plan

The resource inventory and water quality analysis identify watershed impairments based on
cause and source. This plan identifies potential areas of redress in order to reverse the downward
trend in water quality. This section includes a Management Action Plan developed through
stakeholder meetings which specifically address objectives directly related to plan goals. These
management measures are first presented at a general scale and shall be implemented as
opportunity and funding are available. For each action item, the classification of “High”,
“Medium”, and “Low” is assigned based on feasibility, cost, and impact on goals. High priority
action items should be carried out in the near future (1-5 years). Medium and Low action items
will have a lower impact on overall plan success and are encouraged to be achieved during a longer
time frame 6-10 years for Medium priority action items and 11-25 years for Low priority action
items. Table 6-1 identifies the key stakeholders and partners in the watershed. To address these
management goals, the subwatersheds were prioritized based on size and loading rates. For
Association dollars spent, projects will be focused on these prioritized areas to achieve maximum
benefit from implementation efforts. See the following sections 6.5.1 — 6.5.4 for management
measures corresponding to each goal.

Table 6-1. Apple Canyon Lake Watershed stakeholders and partners.

Apple Canyon Lake Watershed Stakeholder/Partner Acronym/Abbreviation
ACL-POA Architectural Committee AC
ACL-POA Conservation Committee CC
Apple Canyon Lake Property Owners Association ACL-POA
Consultant Consultant
Illinois Department of Natural Resources IDNR
Illinois Environmental Protection Agency IEPA
Illinois Farm Bureau IFB

Jo Daviess County Soil and Water Conservation District SWCD
Land owners in the watershed Landowners
Members of the Apple Canyon Lake Property Owners Association PO
National Great Rivers Research and Education Center NGRREC
Townships TWP
University of Illinois Extension UIE
University of Wisconsin Platteville, Dept. of Environmental UWP
Engineering

U.S. Fish and Wildlife Service FWS
U.S. Forest Service USFS
USDA Natural Resources Conservation Service NRCS
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Subwatersheds
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Figure 6-1. Subwatersheds within Apple Canyon Lake Watershed.
Location Acreage % of Watershed

North Bay 4,331 41.77%
Association 2,027 24.90%
Winchester 1,555 15.95%
Presidents 827 8.48%
Independence 531 5.34%
Hawthorne 346 3.55%
Total 9,617 99.99%
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6.5.1 Goal 1: Improve Water Quality.
Management Measures Priority | Primary | Responsible | Technical
Objective | Stakeholder | Assistance
1 Stab_lllze stream reaches with high levels of High 1a All Consultant
erosion. Stakeholders
2 | Stabilize high erosion areas around High 1b ACL-POA, PO Consultant
lakeshore.
3 | Improve the riparian buffer around the lake. . ACL-POA
High 1c Landowners SWCD/NRCS
4 | ldentify critical areas affecting water quality . ACL-POA,
in the watershed. High le SWCD SWCD, UWP
5 | Improve riparian buffer in the watershed. High 1c ACL-POA, Consultant
Landowners
6 | Continue water quality monitoring for Consultant,
tributary streams. High 1d ACL-POA Volunteers,
IEPA
7 | Continue Tier 1l VLMP monitoring. High 1d ACL-POA Vo:lér;c;ers,
8 | Develop cost-sharing program for BMP SWCD
implementation on private lands in the High 1f ACL-POA Consulta,nt
watershed.
9 | Improve septic system operation at Apple _ ACL—POA, Conservation
Canyon Lake. High 19 Conservation -
. Committee
Committee
10 S;?;nde annual analysis of water quality High 1d ACL-POA Consultant
11 | Apply gypsum to cropland in watershed. . Landowners,
High 1f ACL-POA SWCD
12 | Apply cover crops to cropland in watershed. . Landowners,
High 1f ACL-POA SWCD
13 | Install a demonstration tile gate on a tiled . Landowners,
crop field. High 1 ACL-POA SWCD
14 | Stabilize stream reaches with medium levels . All
of erosion. Medium 1a Stakeholders Consultant
15 | Stabilize medium erosion areas around Medium 1b ACL-POA. PO Consultant
lakeshore.
16 | Continue to develop RiverWatch database. Medium le Volunteers NGRREC,
SWCD
17 Stab_lllze stream reaches with low levels of Low 1a All Consultant
erosion. Stakeholders
18 | Stabilize low erosion areas around Low 1b ACL-POA. PO Consultant

lakeshore.
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6.5.2 Goal 2: Reduce algal blooms and excessive aquatic plant growth.

Management Measures Priority | Primary | Responsible | Technical
Objective | Stakeholder | Assistance
1 Map_current extent of aquatic plant High 93 ACL-POA | Consultant
Sspecies coverage.
2 | Develop a management plan for High 2h ACL-POA | Consultant
aquatic plants.
3 | Identify critical areas in the
watershed where restoration has the . Consultant,
greatest impact on water quality High 2¢ ACL-POA UWP
improvement.
4 | Perform feasibility study for storm . i Consultant,
retention in North Bay. High 2 ACL-POA UWP
5 | Reduce nutrient and sediment Hiah Goal 1 All All
loading in lake (refer to Goal 1). g Stakeholders | Stakeholders
6.5.3 Goal 3: Mitigate existing flooding problems.
Management Measures Priority | Primary | Responsible | Technical
Objective | Stakeholder | Assistance
1 | Increase connectivity between . All
streams and floodplains. High 32 Stakeholders SWCD
2 | Create green infrastructure plan for High 3h ACL-POA | Consultant
developed areas.
3 | Create a zero-runoff policy for new
construction in the property owners High 3c ACL-POA AC
association.
4 En_co_urage zero-_runoff adherence for Medium 3q ACL-POA AC, CC
existing properties.
6.5.4 Goal 4: Educate watershed community.
Management Measures Priority | Primary | Responsible | Technical
Objective | Stakeholder | Assistance
1 | Increase public participation in All All
\_/vatershed pl_annmg and High 4 Stakeholders | Stakeholders
implementation process.
2 | Continue quarterly watershed Hiah b All All
meetings. g Stakeholders | Stakeholders
3 | Publish educational a_rtlcles in local High 4d cC SWCD,
news sources and online resources. Consultant
4 | Host educational events. High Ao cC SWCD,
Consultant
5 | Increase participation in the . NGRREC,
RiverWatch program. High af cC SWCD
6 Demarcate watershed boundaries Medium Ac ACL-POA Consultant
on major roads.
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6.6 Management Measures to Achieve Goals

Through stakeholder meetings in the watershed planning process as well as through the
resource inventory portion of plan development multiple best management practices (BMP) were
identified to reach the goals of this plan. These BMPs were analyzed to estimate individual load
reductions expected from BMP implementation as well as cost. These BMPs are in the form of
stream stabilization, riparian buffers, shoreline stabilization, agricultural BMPs (cover crops,
saturated buffers, gypsum application, tile discharge control, etc.), and policy recommendations.

6.6.1 Cover Crops

Cover crops have come to the forefront in the effort to reduce nutrient loads in agricultural
watersheds. Cover crops are included in the Illinois Nutrient Load Reduction Strategy (NLRS) as
an important practice that farmers can use to reduce nonpoint source pollution. Historically,
producers have been reluctant to plant cover crops because of the time and money involved.

Producers typically grow cover crops to provide living cover on farm fields during times
when cash crops are not grown, usually during late fall and early spring. While farmers usually
do not harvest cover crops for profit, they provide many economic and environmental benefits.
First, cover crops recycle nutrients and help prevent them from entering waterways. They help
water infiltrate soil, preventing nutrient-heavy runoff from entering waterways. This increased
soil infiltration also provides some flood mitigation. Additionally, cover crops absorb excess
nitrogen, reducing nitrogen leaching into the groundwater or drainage systems. In one field
study, a cereal rye cover crop reduced nitrate concentration in drainage water by 48 percent, and
oats reduced nitrate concentration by 25 percent. Although results will vary depending how
much the cover grows, this means that widespread use of cover crops can significantly improve
water quality and recycle valuable nutrients back to our soil.

Second, cover crops help to retain topsoil. When farmland is left without any living cover
topsoil is lost through erosion. An lowa study found that using rye cover crop following no-
tillage soybeans reduced sheet erosion by 54 percent and rill erosion by 90 percent compared to
no-tillage fields without cover crops. An oat cover crop produced about one-half the benefit of a
rye cover crop. In addition to providing soil cover, the cover crops also helped to anchor residues
and prevented them from moving with flowing water. This is especially important with the
frequent high intensity rainfall events observed in the last decade.

Not only do cover crops help retain soil, but they also improve soil health. Cover crops
recycle nutrients that would otherwise end up in waterways and redeposit those nutrients into the
soil where they will eventually be available for future crops. Legume cover crops can also fix
atmospheric nitrogen and deposit it into the soil. Cover crops can also improve soil health by
increasing soil organic matter and increasing earthworm populations. They can help to control
weeds and increase plant diversity by improving habitat for beneficial microbes, insects, and
wildlife. While cover crops require additional financial input, labor, and crop management, they
are an important long-term investment for securing the future success on farms.

Recent farmer surveys have reported that effectively managed cover crops do not
significantly affect cash crop yields and recent reports find that cover crops increase cash crop
yields during periods of weather volatility. In drought-stricken areas, farmers reported that corn
yields were 11 percent higher and soybean yields were 14 percent higher than yields for corn and
soybeans not planted after cover crops.

The Illinois Department of Agriculture’s cover crop cost-share assistance program, the
Conservation Practices Program, has set a state-wide maximum average cost of $40 per acre to
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purchase seed and apply cover crops. Based on land-use statistics identified in the resource
inventory, there are approximately 3014.1 acres of cropland in the watershed (30.8%) which
could benefit from cover crop implementation. This equates to a maximum cost of seed
purchase and establishment of approximately $120,564 annually to establish cover crops in the
watershed.

6.6.2 Education Activities

Numerous educational activities have been identified through the planning process.
Many of these activities have since been implemented during plan development. Monthly
educational articles are published in the Apple Core and local area newspapers circulated in the
watershed. At the onset of the planning process the Conservation Committee began printing a
Conservation Page in the ACLPOA newspaper, the Apple Core. This page is conservation
focused, though not always directly watershed related. The Conservation Page contains a
number of articles, some contributed by the Conservation Committee, some by residents, and
some by the Jo Daviess County SWCD. The objective is to have at least one article that is
watershed related each month. Further education is needed to educate private property owners,
land managers, agricultural producers, septic system owners, streamside land owners, lake
management, and youth.

The Conservation Committee has planned two educational field days each year, as well
as a lake clean-up event on earth day. Topics for the educational field days are watershed
oriented and intended to increase watershed awareness and stewardship. Although these events
target members of the property owners association, all events are open to the public.

The National Great Rivers Research and Education Center (NGRREC) hosts the
RiverWatch program. The Illinois RiverWatch Network is a volunteer stream monitoring
program that seeks to engage Illinois citizens by training them as Citizen Scientists. Each year at
adopted stream sites in their communities, Citizen Scientists conduct habitat and biological
surveys, including the collection and identification of small stream organisms called
macroinvertebrates that serve as bioindicators of water quality. The program strives to collect
consistent, high-quality data on the conditions of local streams and provides citizens with a
hands-on opportunity to be better stewards of our watersheds. RiverWatch was initiated in 1995
as part of the Critical Trends Assessment Project (CTAP), and Illinois Department of Natural
Resources (IDNR) project designed to conduct a long-term comprehensive assessment of the
environment in Illinois. In 2006, responsibility for RiverWatch was officially transferred to
NGRREC. Two stream sites were adopted under the RiverWatch Program in 2001 (Hells
Branch above Apple Canyon Lake R0117901, and Hells Branch below the Apple Canyon Lake
Spillway, R0117902). In 2014, four additional sites were adopted to correspond to water
monitoring data collected as part of this watershed planning effort. A RiverWatch training was
held at the Property Owners Club at Apple Canyon Lake in 2015 to educate, garner more
volunteers, and expand the RiverWatch mission. This program will continue to monitor the
Apple Canyon Lake streams in perpetuity.

Additionally, a Kids Camp is held for three days every summer. This camp is open to all
people regardless of property ownership and targets children aged 6-11. Kids Camp has been
conducted during the planning process and shall continue on in perpetuity. Activities range from
demonstrating a watershed model, describing nutrients and water pollution, visiting streams and
taking water samples, and learning some of the RiverWatch curriculum.
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Finally, quarterly watershed planning meetings will continue once the watershed plan is
completed. The quarterly watershed meetings are necessary to review plan implementation,
continue to induct participants into stakeholder discussions, address milestones and fallacies in
planning as well as updating the watershed plan as necessary. Watershed planning meetings may
be changed to a single meeting quarterly or to a different time and/or location as deemed
necessary. The planning meetings will also develop future presenters, topics, issues to be
addressed at the meetings. Partnerships will enrich these events, such as presentations by
University of Illinois Extension staff, and USDA staff.

6.6.3 Gypsum Application

During the watershed planning process the application of gypsum to cropland acres was
embraced by the agricultural community. Gypsum application to crop fields has been shown to
reduce phosphorus transport as well as benefit crop yields making this best management practice
attractive to producers to benefit production and help achieve nutrient reduction goals.

Gypsum is a relatively common mineral that is widely available in agricultural areas and
has a number of specialized agronomic uses, principally as a calcium source on legumes and as a
soil conditioner on sodic soils (Shainberg et al., 1989). Research by Stout et al. (1999) showed
the reduction of water soluble phosphorus as much as 60% with the use of a 10 g/kg gypsum
treatment. Applying this research to the Apple Canyon Lake watershed, approximately 3000
acres of cropland exists which could be treated with gypsum. Gypsum is typically applied in the
fall after crops are out of the fields. There are no apparent restrictions on field application, and
no detriment to streams or waters systems if it is transported prior to incorporation into soil
systems. Quotes from local agriculture service companies result in the cost of approximately
$40 per acre to purchase and apply gypsum to a field. Using this information the derived annual
cost to treat crop fields in the watershed with gypsum is $120,000. This treatment could produce
as much as a 30% reduction in aquatic phosphorus levels (Sharpley et al., 1994).

6.6.4 Policy

During the watershed planning process the stakeholder group identified a number of
policy changes that are desired to be implemented into the covenants of the Apple Canyon Lake
Property Owners Association. Policy initiatives include (1) a zero-runoff policy for new
construction, (2) zero-runoff best management practice encouragement for existing construction,
(3) the inclusion of a septic drainfield inspection in addition to the existing septic tank
inspections, (4) the inclusion of a green-infrastructure component for Association property
improvements, such as pervious pavement for parking lots, and (5) allocating funding into next
year’s budget for plan implementation. These policies will only be applicable to Association
properties, which contain the density of development in the watershed. Prior to implementing a
septic drainfield inspection policy, a study should be performed on the existing septic practices.
Results from this study will dictate septic policy needs in the property owners association. Due
to the varied nature of these policies, estimating actual nutrient reductions expected from these
policies is not possible.

6.6.5 Riparian Buffer Improvements

This plan is calling for 4,622 linear feet of riparian area improvement. North Bay,
Association, Winchester, President’s Bay, Independence, and Hawthorne were all assessed to
determine areas next to streams on existing cropland flowing into Apple Canyon Lake could be
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improved by converting cropland to a buffer zone. This was done using methodology developed
by Storm et al. (2006). Installation of these buffers could be beneficial for preventing nutrients
and sediment from entering the water and also help with erosion control. A total of 16.63 acres
of potential buffer areas were identified; areas that were 0.1 acre or smaller were not considered.
Nutrient load and erosion reduction predictions were made based on if buffers were installed in
these areas (see Table 6-3). These 16.63 acres equate to approximately 14,488 linear feet of
riparian stream area. Many of these areas are eligible for the USDA’s Conservation Reserve
Program where landowners could receive a rental payment on these areas if they implement the
buffer area. It has also been identified that a student project could be associated with this to
develop a more sophisticated identification of key areas in the watershed which would
strategically protect water quality in the watershed. This project will be solicited through the
University of Wisconsin, Platteville, and environmental engineering department as available.
Detailed listings for areas currently identified follow by sub-watershed.

During the water quality assessment a variety of modeling techniques were used and checked
with known data for accuracy. The STEP-L model was particularly beneficial in identifying
efficacy of best management practice implementation techniques. Of these, riparian buffers and
vegetated field borders were most effective at reducing loading rates. These practices apply
primarily to agricultural land higher in the watershed and off of ACLPOA properties. Incentives
will likely be necessary for these practices to be implemented. However, studies of tile drained
agricultural lands in Illinois have shown that buffers alone are not adequate to override nutrient
export from subsurface tile drainage (Lemke et al., 2011) and therefore will not be a high priority
for implementation.

Table 6-3. Consolidated totals of identified potential buffer plots in North Bay, Association, Winchester Bay, President’s Bay,
and Independence Bay Subwatersheds (Data from Tables 6-4 thru 6-8).

Acres | Drainage | Sediment Nitrogen Phosphorous Sheet & Rill
Acres Reduction Reduction Reduction Erosion (t/aclyr)
(t/yr) (Ib/yr) (Ib/yr)
16.63 | 567.32 453.9 1358 730 291.2
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6.6.5.1

North Bay Subwatershed

Areas in the North Bay sub-watershed which have been identified as key areas for
implementation of a riparian buffer using protocol developed by Storm et al. (2006) are listed in
the following table.

Table 6-4. Identified potential buffer plots in North Bay and the acreage of each plot. The ‘Buffer ID Number’
corresponds with the plot labels in Figure 6-2.

Sediment Nitrogen Phosphorous | Sheet &
Buffer Drainage Reduction reduction reduction Rill
Number | Acres | Acres (t/yr) (Ib/yr) (Ib/yr) (t/aclyr)
2 0.09 1.4 0.3 1 0 16.2
3 0.1 2.4 3.7 11 6 7.9
4 0.1 0.9 2.5 6 3 14.2
8 0.11 19 19.7 62 33 5.3
10 0.11 1.3 2.5 7 4 9.8
11 0.12 3.2 3.3 10 6 5.3
12 0.12 1.3 1L 4 2 5.3
13 0.13 2.8 2.9 9 5 5.3
14 0.14 1.6 2.5 7 4 8.1
15 2 20.32 11.9 42 22 3
19 1.24 3 4.4 15 8 3
20 1.1 164 4.6 19 10 1.4
21 0.27 9.26 17.6 49 26 9.8
22 0.18 1.4 1.7 5 3 6.1
23 0.9 8.27 11 33 18 6.9
24 0.2 13.07 13.6 43 23 5.3
25 0.23 1.3 2.6 7 4 10.2
26 0.23 1.5 0.9 3 2 3
29 0.28 0.6 2 S 3 17.6
30 0.29 5 9.5 26 14 9.8
32 0.29 3.6 2.2 8 4 3.1
33 0.3 68 26.3 100 54 2
34 0.32 3 7.8 20 11 13.3
37 0.35 6.2 40.1 87 47 33.3
38 0.41 3.2 4.9 14 8 7.9
39 0.55 12.6 13.1 41 22 5.3
40 4.26 83 143.6 406 218 8.9
Total 14.42 | 441.22 356.5 1040 560 227.3
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Figure 6-2. Areas in North Bay subwatershed within a 50ft buffer zone of stream that are currently used for
cropland and have been identified as potential plots to convert to buffer.
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6.6.5.2  Association Subwatershd

Avreas in the Association sub-watershed which have been identified as key areas for
implementation of a riparian buffer are listed in the following table.

Table 6-5. Identified potential buffer plots in Association and the acreage of each plot. The ‘Buffer ID Number’
corresponds with the plot labels in Figure 6-3.

Sediment | Nitrogen | Phosphorous
Buffer Drainage | Reduction | reduction reduction
Number | Acres Acres (t/yr) (Ib/yr) (Ib/yr) Sheet & Rill
9 0.11 1 1.6 5 2 8.3
Total 0.11 1 1.6 5 2 8.3

Figure 6-3. Identified buffer areas in the NE portion of the Association sub-watershed.
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6.6.5.3

Winchester Bay Subwatershed

Areas in the Winchester Bay sub-watershed which have been identified as key areas for
implementation of a riparian buffer are listed in the following table.

Table 6-6. Identified potential buffer plots in Winchester and the acreage of each plot. The ‘Buffer ID Number’

corresponds with the plot labels in Figure 6-4.

Sediment Nitrogen Phosphorou
Buffer Drainage Reduction reduction s reduction | Sheet
Number | Acres Acres (t/yr) (Ib/yr) (Ib/yr) & Rill
1 0.09 0.7 1.6 4 2 11.7
0 0.11 7.6 12 34 18 8.1
28 0.26 9.9 7.8 26 14 4.0
Total 0.79 18.8 21.4 64 34 23.8

-

Figure 6-4. Geater than .1 acre areas within a 50ft buffer zoe 0

have been identified as potential plots to convert to buffer.
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6.6.5.4

Presidents Bay Subwatershed

Avreas in the Presidents Bay sub-watershed which have been identified as key areas for

implementation of a riparian buffer are listed in the following table.

Table 6-7. Identified potential buffer plots in Presidents Bay and the acreage of each plot. The ‘Buffer ID
Number’ corresponds with the plot labels in Figure 38.Greater than .1 acre areas within a 50ft buffer zone of

stream that are currently used for cropland.

Sediment Nitrogen | Phosphorous | Sheet &
Buffer Drainage Reduction reduction reduction Rill
Number | Acres Acres (tlyr) (Ib/yr) (Ib/yr) (t/aclyr)
16 0.15 3.2 7.1 19 10 11.4
27 0.25 4 4.2 13 7 5.3
36 0.33 0.7 1.1 3 2 8
Total 0.73 7.9 12.4 35 19 24.7
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Figure 6-5. Greater than .1 acre areas within a 50ft buffer zone of stream that are currently used for cropland and
have been identified as potential plots to convert to buffer.

6.6.5.5 Independence Bay Subwatershed

Areas in the Independence Bay sub-watershed which have been identified as key areas for
implementation of a riparian buffer are listed in the Table 6.8, and graphically depicted in Figure
6.6.
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Table 6-8. Identified potential buffer plots in Independence and the acreage of each plot. The ‘Buffer ID Number’

corresponds with the plot labels in Figure 6-6.

Buffer Drainage Sedime_nt Nitrog_en Phospho_rous Shegt
Number Acres Acres Reduction | reduction | reduction & Rill
(thyr) (Ib/yr) (Ib/yr) (t/aclyr)
31 0.29 32 27.2 89 48 4.4
5 0.62 67 34.8 125 67 2.7
Total 0.91 99 62 214 115 7.1

. J “
Figure 6-6. Greater than .1 acre areas within a 50ft buffer zone of stream that are currently used for cropland and

have been identified as potential plots to convert to buffer.

6.6.6 Saturated Buffer

Agricultural tile drainage systems provide a direct conduit for agricultural nutrients to enter
waterways (Mitsch et al., 2001). Due to the cost of nutrient applications, it is at the producer’s
advantage to conserve nutrients on the field for personal gain as well as environmental benefit.
Several opportunities exist for controlling subsurface drainage on agricultural lands, such as
treatment wetlands, bio-reactors, saturated buffers, blind inlets, improved waterways, tile outlet
terraces, dry dams and diversions, and drainage water management. It is at the producer’s
discretion which practices are appropriate for a specific property. These Best Management
Practices (BMP) are known as “edge of field” practices.
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The total number of acres drained by tile in the watershed is unknown. The shale soils of the
watershed are known to be actively tile drained to facilitate agricultural production. This ranges
from pre-1900 clay tile that was hand dug to new plastic perforated tile that can be laid
mechanically. Given the high number of acres in row crop production in the watershed there is
likely a high degree of tile drainage, but no data exists to provide an educated guess. Water
quality impairment due to Tile drainage has historically been focused on nitrogen loss, although
recent research has hinted that more phosphorus can be present in tile drainage water than was
previously anticipated (Dils & Heathwaite, 1999; Gentry, et al., 2007; Schelde, et al., 2006). The
[llinois Nutrient Loss Reduction Strategy (IEPA, 2015) identifies that in-field BMPs can achieve
10 — 30% nitrogen reductions and 10 — 50% phosphorus reductions. Edge-of-field BMPs can
achieve 40 — 90% nitrogen reductions and 25 — 50% phosphorus reductions. Once the nutrients
make it to the field edge they are no longer available to the crops, making application of in-field
practices more desirable to producers. Jaynes, et al. (2008) have found drainage water
management, denitrification bioreactors, and saturated buffers to be most effective edge of field
practices for nitrogen loss, and blind inlets for phosphorus loss. Due to average slope on
agricultural fields in the watershed, there are few places where these practices are possible.
However, there are suitable locations available in the watershed on some fields in the
northernmost headlands of the watershed and their adoption is encouraged. In-field nutrient
management is the best place to start, and working in-field and edge-of-field practices together
can reduce runoff by 50 — 100%.

6.6.7 Shoreline Stabilization

As identified in the resource inventory (see section 4.6), shoreline stabilization has been
identified as an area to improve erosion extent. Apple Canyon Lake contains 14.83 miles of
shoreline. Of this area, 8.90 miles are owned by the property owners association, and 5.93 miles
are privately owned by members. Stabilization of the lakeshore has a large potential for load
reductions. Table 6-9 summarizes the cost and load reduction potential covered in Section 4.6.
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Shoreline can be stabilized using rock rip rap corresponding to NRCS shoreline and streambank
stablllzatlon practlce standards

| = High
2 —— High

Moderate
Moderate

None/Low

None/Low

05M|Ies
— - I_|_|_|_l_|_|_|_l
il TR i —

Figure 6-7. Shoreline cIaSS|f|cat|0ns along Apple Canyon Lake. The map on the left shows shoreline owned by
ACL-POA and the map on the right shows shoreline owned by private landowners.

Table 6-9. Shoreline stabilization needs and associated costs.

Lake Name Shoreline Length _Total Estimated Cost
Assessed (ft) Erosion (ft.) ($40/1t.)
POA Shoreline 47,010 31,356 $1,254,240
Private Shoreline 31,258 8,526 $341,040
Totals 78,268 39,882 $1,595,280
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Table 6-10. Shoreline erosion designations and load reduction estimates.

Shore]me Shoreline st Sl et .Load Nitrogen Load Phosphorous Load
Brosion | ongth () |, S2ved RELLTEIeT Reduction (Ib/yr) | Reduction (Ibfyr)
Extent (tons/yr) (tonsl/yr)

None/lLow | g 397 171 171 343 171
Erosion

Moderate 22,948 683 683 1,365 683
Erosion

High 16,934 1,259 1,259 2,519 1,259
Erosion
Total 78,269 2,113 2,113 4,227 2113

6.6.8 Stream Restoration

The stream assessment identifies 22,945 linear feet (4.35 miles) of streams contributing to
loading in the watersheds. The estimated cost of this restoration is $997,800 using traditional
estimation methods used by the NRCS. The cause of much of this degradation is top soil which
has migrated from hill tops in the watershed and down into the floodplain. This has created a
situation where the floodplain has become elevated and stormwater no longer has access to spread
over the floodplain and dissipate energy. BMPs necessary to address this will primarily be creating
secondary benches or rock riffles to connect streams with flood control. Armoring of stream bends
will be necessary in some situations to protect sinuous corners. The topography of the watershed
is such that vegetative bank protection does not work, and past implementation of rock bank
protection also has not worked if flood capacity is not increased. Table 6-11 outlines the
anticipated costs of stream stabilization needs in the watershed identified through field surveys
conducted in 2014. Costs include survey and design, construction costs, and construction
oversight and certification. These costs were based on Jo Daviess County SWCD standard rates.
Engineering fees from outside entities could be considerably higher. Also included in table 6-11
are load reduction estimates which correspond to the individual projects. These loading rates were
estimated using Illinois Department of Agriculture standards (Steffen, 1982).

Additionally, an analysis of the drainages on the Association Subwatershed area needs to be
completed. While major stream corridors were assessed in the resource inventory, numerous
contributing drainages were identified which accommodate very small drainages but collectively
contribute an estimated 2,690 pounds of nitrogen and 966 pounds of phosphorus into Apple
Canyon Lake each year. Individually, none of these sites are a high priority, but a study is needed
to investigate these sites and develop a prioritization schedule for fixing the deteriorating
conditions in each.
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Table 6-11. Stream reaches, associated load contributions, and estimated restoration costs.

Sediment
Stream Bank Load N load P load
Estimated Length Soil Saved | Reduction Reduction Reduction

TRIBUTARY/STREAM REACH| Cost |Protected (ft)| (tons/yr) (tons/yr) (Ibfyr) (Iblyr)
Hell's Branch/North Bay NB1 $40,320 908 47.29 47.29 94.58 47.29
Hell's Branch/North Bay NB1 $61,240 1431 96.87 96.87 193.74 96.87
Hell's Branch/North Bay NB2 $56,480 1312 65.56 65.56 131.11 65.56
Hell's Branch/North Bay NB3 $73,160 1729 157.95 157.95 315.89 157.95
Hell's Branch/North Bay TOTAL $231,200 5380 367.66 367.66 735.32 367.66
Winchester WC1 | $133,160 3229 201.19 201.19 402.38 201.19
Winchester WC Trib 2 $36,200 805 50.80 50.80 101.61 50.80
Winchester WC2 | $129520 3138 178.32 178.32 356.64 178.32
Winchester wce2 $50,520 1163 49.93 49.93 99.86 49.93
Winchester TOTAL $349,400 8335 480.24 480.24 960.49 480.24
President's PB1 $46,480 1062 63.67 63.67 127.33 63.67
President's PB1 $27,920 598 34.52 34.52 69.03 34.52
President's PB Trib 1| $25,840 546 26.00 26.00 52.01 26.00
President's PB Trib 2| $67,240 1581 90.25 90.25 180.51 90.25
President's TOTAL $167,480 3787 214.44 214.44 428.88 214.44
Independence ID 1 $27,680 592 33.34 33.34 66.67 33.34
Independence ID1 $34,760 769 37.53 37.53 75.06 37.53
Independence ID1 $15,360 284 13.16 13.16 26.31 13.16
Independence ID Trib1| $27,640 591 36.82 36.82 73.64 36.82
Independence ID 2 $44,600 1015 44.95 44.95 89.91 44.95
Independence TOTAL $150,040 3251 165.79 165.79 331.59 165.79
Hawthorne HW1 $55,600 1290 83.39 83.39 166.78 83.39
Hawthorne HW2 $37,600 840 57.36 57.36 114.72 57.36

Hawthorne HW Trib I $6,480 62 5.27 5.27 10.54 5.27
Hawthorne TOTAL $99,680 2192 146.02 146.02 292.05 146.02
Total $997,800 22,945 1,374 1,374 2,748 1,374

Multiple intermittent and perennial drainages exist in the Association subwatershed and are
beyond the scope of this analysis; subsequently not included in Table 6-11. These areas are the
lowest in priority only because when considered for remediation it was determined by the SWCD
that these areas would require the highest dollar amount to complete, with the lowest amount of
sediment reduction.
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Figure 6-8. Designated stream reaches in the Apple Canyon Lake watershed.

6.6.8.1 Stream Reach NB 1

For the section of stream on ACLPOA property where Hells Branch feeds Apple Canyon
Lake, 908 feet of stream needs to be stabilized. This stabilization should occur across the
property boundary and encompass approximately 2300 ft. A detailed analysis will need to take
place in order to take the best approach to restoration. A feasibility study should be performed in
order to assess the possibility of installing a retention structure or constructed wetland in the area
upstream from the lake. This may require purchase of land by ACLPOA and will require
funding allocations in addition to current allocations to create a reserve for funding land

acquisitions.
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S e it =
Figure 6-9. Downcutting and bank erosion in Stream Reach

NB1

6.6.8.2  Stream Reach WC 1

Approximately 3200 ft. of stream at Winchester Bay feeding Apple Canyon Lake on
Association property is extremely eroded. This erosion process continues up stream into WC 1
and WC Tributary 1. A significant cause of this erosion through this section is channelization of
the stream caused by the road and incorrect installation of the road culvert where the stream

crosses. A detailed study will be required to determine the needs and costs associated with a
bridge to replace this culvert.

)

e - & e ﬁ“ e . S
Figure 6-10. Elevated floodplain in WCL1 leads to increased flow velocities.
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6.6.8.3  Stream Reach PB 1

This section of stream has had a great deal of work installed on it in the past with only minor
areas needing some repair. Through the Illinois Dept. of Agriculture’s Stream Stabilization and
Restoration Program three rock riffles have been installed along with several sections of
streambank protection. There are still some minor sections of exposed soil where installed
practices have been damaged by high storm flows as well as a heavily scoured area at the outlet
of the culvert under Northwest Apple Canyon Rd. The upstream side of the culvert receives a
regulated flow from a retention pond which already acts as a barrier to fish passage and culvert
replacement is not likely to be necessary. In most cases, fish passage barriers are a concern.
However, in this watershed migration of lacustrine species such as largemouth bass can impact
native smallmouth bass fisheries in the streams of the watershed. Barriers preventing lacustrine
species spread is a benefit in the Apple Canyon Lake watershed.

6.6.8.4 Stream Reach ID 1

Independence Bay has received significant stabilization work in the past with minor touch-
ups being needed on existing projects as well as improvements in riparian vegetation.
Significant scouring has occurred around the outlet of the culvert under East Apple Canyon
Road. The stream is extensively channelized throughout this area and needs to be reconnected
with a floodplain (a culvert and dry dam inventory and report was completed by the University
of Wisconsin, Platteville, Environmental Engineering Department in December 2015).

T - 7~

Figure 6-11. Erosion and bank condition in ID 1. Former bank is evident in these photos, however, spot treatment
has not remedied larger issues.
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6.6.8.5 Stream Reach HW 1

The stream segment directly feeding Hawthorne Bay is highly channelized with the primary
cause being the culvert which supports the recreational trail. The grade of the stream needs to be
raised and the culvert design must accommodate more capacity. Similarly, the culvert under
East Apple Canyon Road causes similar channelization. In the restored prairie segment between
the two culverts the stream condition is improved and the stream is able to access the floodplain
under storm conditions (a culvert and dry dam inventory and report was completed by the
University of Wisconsin, Platteville, Environmental Engineering Department in December 2015.
See Appendix 7).
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6.6.9 Other Best Management Practices

In addition to the tasks outlined in Sections 6.6.1 — 6.6.8, it has been noted throughout this
planning process that some additional studies are still needed. These studies include an
inventory of the culverts and bridges in the watershed, a study of septic system functionality, an
assessment and remediation prioritization of drainages in the Association subwatershed, and an
analysis to determine whether road salt has any impact on the watershed. These studies were
beyond the scope of this watershed plan, and/or determined to have a minimal or lower priority
than the larger projects addressed in this plan to meet the goals and objectives. Still, these tasks
are important and can benefit some of the higher priority tasks.

Other upland best management practices (BMP) identified as beneficial for the watershed but not
specifically allocated for implementation or quantified for nutrient benefits at this time are listed
below:

Nutrient management (rate, timing, placement, and form).

Residue & Tillage management; no-till/strip-till.

Grassed waterways.

Water and sediment control basins.

Grade stabilization structures.

Terraces.

Pasture/grassland management; prescribed grazing.

Anaerobic digester.

Wetland restoration.

Pond development.

Fencing livestock from streams.

Additional individual stream stabilization projects not listed in 6.6.8.1 — 6.6.8.5.

Stream crossings.

These BMPs are encouraged to improve water quality throughout the watershed, however they
were not identified in the resource inventory as high priority projects due to cost, potential
benefit, and/or stakeholder willingness to participate. There are many references available for
identifying and evaluating practices. The following list is taken from the Jo Daviess County
Water Resource Management Workbook (LWV, 2016). This list is not complete, and efforts to
identify and evaluate additional practices should be ongoing. It should also be noted that some
stormwater management problems may require multiple practices to create an effective solution.
Where available, technical job sheets relating these practices have been included in Appendix 4.

The following definitions have been created primarily by referencing the following resources:
¢ Natural Resource Conservation Service (NRCS) Field Office Technical Guide (FOTG) as
applicable in Illinois ( ),

e Association of Illinois Soil Water Conservation Districts’ “Illinois Urban Manual”

( ),
e The “Illinois Nutrient Loss Reduction Strategy”
(

),
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e The Illinois Council on Best Management Practices ( ), and

e The U.S. Green Building Council’s Leadership in Energy and Environmental Design
certification program (LEED) (

e University Extension (lllinois: :
Wisconsin:

Bioswales

“Grassed Waterway”: A shaped or graded channel that is established with suitable vegetation to
convey surface water at a non-erosive velocity using a broad and shallow cross section to a stable
outlet (NRCS Conservation Standard 412).

“Grass-Lined Channels”: Natural or constructed channel vegetated to convey water (AISWCD
Code 840).

“Infiltration Trench”: Pits or trenches designed to hold water to increase infiltration (AISWCD
Code 847).

“Vegetated Treatment Area”: An area of permanent vegetation used for agricultural wastewater
treatment (NRCS Conservation Standard 635).

Cisterns/tanks/rain barrels
A rain barrel is a system that collects and stores rainwater from your roof that would otherwise
be lost to runoff and diverted to storm drains and streams (Jo Daviess County SWCD).

Larger tanks and underground cisterns can also be used to store greater quantities of rainwater.

Composting
A mixture of decayed or decaying organic matter used to fertilize soil. Compost enhanced and

amended soils reduce runoff, soil erosion, and unwanted transport or chemicals and residues.
University of Wisconsin offers a master composter resource guide:

Conservation Tillage

“Reside and Tillage Management, No-Till”: Limiting soil disturbance to manage the amount,
orientation, and distribution of crop and plant residue on the soil surface year round (NRCS
Conservation Standard 329).

Cover Crops
“Cover Crop”: Grasses, legumes, and forbs planted for seasonal vegetative cover (NRCS

Conservation Standard 340).

Farmer and Landowner Greg Thoren, working with John Musser (Stephenson Farm Service),
Mike Malon (Jo Daviess Count Soil & Water Conservation District), Jay Solomon (University of
Illinois Extension), and Art Scheele (Agnetic, LLC), is conducting a five-year experiment with
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10 cover crop mixes on acreage on Rte. 78 immediately south of Stockton. The study is
investigating cover crop implementation strategies that are successful in northern Illinois to
improve soil health, nutrient management, fertility, and water quality. The Farm Bureau has
awarded an $8,000 grant to support soil sampling being done by the Stephenson FS. Field days
are being offered to showcase and share the information gathered during the experiment. Those
wishing to be notified of field days at the cover crop plot should contact the Jo Daviess County
Farm Bureau Manager at

Detention/Retention Basins
“Sediment Basin”: A basin constructed with an engineered outlet, formed by an embankment or
excavation or a combination of the two (NRCS Conservation Standard 350).

“Shallow Water Development and Management”: The inundation of lands to provide habitat for
fish and or/wildlife (NRCS Conservation Standard 646).

“Structure for Water Control”: A structure in a water management system that conveys water,
controls the direction or rate of flow, maintains a desired water surface elevation, or measures
water (NRCS Conservation Standard 587).

“Water and Sediment Control Basin”: An earth embankment or a combination ridge and channel
constructed across the slope of minor watercourses to form a sediment trap and water detention
basin with a stable outlet.

The University of Wisconsin, Platteville, Environmental Engineering students designed
detention basins for the City of Galena.

Filter/Buffer Strips

“Filter Strips™: A strip or area of permanent herbaceous vegetation situated between cropland,
grazing land, or disturbed land and environmentally sensitive areas (NRCS Conservation
Standard 393).

“Filter Strips”: Vegetated filter zone to remove pollutants (AISWCD Code 835).

“Contour Buffer Strips”: Narrow strips of permanent, herbaceous vegetative cover established
around the hill slope, and alternated down the slope with wider cropped strips that are farmed on
the contour (NRCS Conservation Standard 332).

“Conservation Buffers”: Conservation buffers are strips of permanent vegetation that are meant
to capture nutrients and sediment carried by surface water. They do that by slowing down surface
water and allowing plants to take up and use the water and nutrients (C-BMP).

“Riparian Buffers”: Riparian buffers are vegetated areas next to water resources that protect

water resources from nonpoint pollution and provide bank stabilization and aquatic and wildlife
habitat.
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Green Roofs

A green roof, or “living roof” is a roof of a building that is partially or completely covered with
vegetation and a growing medium, planted over a waterproofing membrane. It may also include
additional layers such as a root barrier and drainage or irrigation systems.

Native Perennial Plantings

Perennial crops are crops that live for years and can be harvested many times before they die.
Plants such as apples and alfalfa are perennials that are commercially grown and harvested, as
are biofuel crops such as miscanthus and switchgrass. Perennial crops have been shown to
reduce nutrient losses (C-BMP).

“Conservation Cover”: Establishing and maintaining permanent vegetative cover (NRCS
Conservation Standard 327).

“Critical Area Planting”: The establishment of permanent vegetation on sites with high erosion
rates and on sites that have physical, chemical, or biological conditions that prevent the
establishment of vegetation with normal practices (NRCS Conservation Standard 342).

Nutrient Management

In the Science Assessment portion of the “Illinois Nutrient Loss Reduction Strategy”, the
Northern Mississippi Valley Area (USDA Major Land Resource Area 105) is assumed to be
primarily non-tiled land, and using available information, 31.3 Ibs. of Nitrate-N is estimated to
be lost per row crop acre per year. This is the highest rate of loss shown in the state for non-tiled
areas (the next highest is 11.8 Ibs. lost). The Science Assessment also notes that “The largest
manure phosphorous rate was . . . in northwestern Illinois, where there was a high density of
livestock.” (INLRS p. 3-22)

The agricultural community in Illinois is actively pursuing best practices to reduce the loss of
nutrients from the field to reduce input costs, maximize yields, and improve water quality.
Efforts have focused on the “4 Rs” of Nutrient Stewardship: Right Source, Right Rate, Right
Time, and Right Place.

“Nutrient Management”: Managing the amount (rate), source, placement (Method of
application), and timing of plant nutrients and soil amendments (NRCS Conservation Standard
590).

“Drainage Water Management”: Drainage water management is the practice of using a water

control structure in a main, submain, or lateral drain to vary the depth of the drainage outlet.

“Denitrifying Bioreactor”: A structure containing a carbon source, installed to reduce the
concentration of nitrate nitrogen in subsurface agricultural drainage via enhanced denitrification
(NRCS Conservation Standard 747).

“Saturated Buffer”: A saturated buffer is a riparian buffer in which the water table is artificially
raised by diverting subsurface drainage along the buffer, accomplished by installing a water
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control structure in the main drainage outlet.

Permeable Surfaces
“Permeable Pavement”: Pavement having interspersed sod, gravel, or sand areas (AISWCD
Code 890).

The City of Dubuque has been implementing a permeable paver program:

Rain Gardens
Small, shallow, flat-bottomed, depressions constructed to temporarily hold and infiltrate

stormwater close to where the stormwater is generated (Under NRCS “Stormwater Runoff
Control, Code 570).

Streambank Stabilization

“Streambank and Shoreline Protection”: Treatment(s) used to stabilize and protect banks of
streams or constructed channels, and shorelines or lakes, reservoirs, or estuaries (NRCS
Conservation Standard 580).

“Vegetative Streambank Stabilization”: Vegetation to control streambank erosion (AISWCD
Code 995).

“Structural Streambank Stabilization”: Structure to control streambank erosion (AISWCD Code
940).

Terraces

“Terrace”: An earth embankment, or a combination ridge and channel, constructed across the
field slope (NRCS Conservation Standard 600).

Wetland Protection/Restoration/Creation

A wetland is a marsh-type area with saturated soils and water-loving plants. Wetlands can be
constructed for the purpose of removing nutrients because they filter nutrients, chemicals, and
sediment from runoff or tile water before water moves . . . into streams and rivers. Because
wetlands slow overland flow and store runoff water, they reduce both soil erosion and flooding
downstream. Many wetlands release water slowly into the ground which recharges groundwater
supplies (C-BMP).

“Constructed Wetland”: An artificial ecosystem with hydrophytic vegetation for water treatment
(NRCS Conservation Standard 656).

“Wetland Creation”: The creation of a wetland on a site location that was historically non-
wetland (NRCS Conservation Standard 658).

“Wetland Enhancement”: The augmentation of wetland functions beyond the original natural
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conditions on a former, degraded, or naturally functioning wetland site: sometimes at the
expense of other functions (NRCS Conservation Standard 659).

“Wetland Restoration”: The return of a wetland and its functions to a close approximation of its
original condition as it existed prior to disturbance on a former or degraded wetland site (NRCS
Conservation Standard 657).

“Bioretention”: Constructed wetland to improve stormwater quality (AISWCD Code 800).

6.6.10 Woodland Management

Throughout the resource inventory invasive species were frequently encountered. Section
3.4 documents the Emerald Ash Borer’s impact as well as the impact of invasive plant species
such as bush honeysuckle (Lonicera sp.), autumn olive (Elaeangus sp.), multiflora rose (Rosa
multiflora), and garlic mustard (Alliaria petiolata). These species form dense canopies which
provide so much shade that little growth occurs underneath these species. This factor, along with
their shallow root system, cause a condition which leads to rapid erosion beneath the plants, as
well as undermining plant diversity.

Improved woodland management is inherently necessary. Woodland accounts for 1405.3
acres (14.4% of the watershed), and has the potential to have a notable improvement in
stormwater runoff, if managed correctly. There are many public programs available to manage
woodlands, such as programs created through the NRCS, IDNR, and not-for-profit conservation
groups. A majority of the forestland in the watershed can be enrolled in these programs to
provide management plans and implementation to profitably manage these forests. For
assessment of these activities, percentage of plans created can be divided by total number of
forested acres to determine achievement level.
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7.0 OVERALL WATERSHED MANAGEMENT

7.1 Plan Logistics

The planning committee represents those parties who are affected or have vested interest in
the outcome of the watershed planning process. At the first watershed meeting it was decided by
the attendance that in order to keep a democratic planning process everyone’s comments would
be heard and all participants would have an equal share in arriving at goals and strategies for the
planning process. The Jo Daviess County Soil and Water Conservation District has led the
planning meetings and has performed most organizational, survey, and analysis work. The
Apple Canyon Lake Property Owners Association (ACLPOA) management and residents were
heavily involved in the planning process and devising goals for the watershed. The ACLPOA
Conservation Committee has been instrumental with making budget recommendations to the
ACLPOA board of directors. The agricultural community, which owns or operates a majority of
land in the watershed, has been extremely active in the planning process and was well
represented. Additional planning assistance was received by the Jo Daviess County Health
Department and the Jo Daviess County Building and Zoning Office. The townships of Scales
Mound, Thompson, and Apple River represent interest in road projects.

The Jo Daviess County SWCD will continue to lead the implementation of the plan as
outlined in this document. The Apple Canyon Lake Watershed Plan is written using an adaptive
management approach. Adaptive management is a systematic process for continually improving
management policies and practices by learning from the outcomes of implemented management
strategies. For this reason, monitoring is highly important to the success of the implementation
practices advocated in this plan. Monitoring results are evaluated and adjustments can be made
to ensure that all actions are effective. At five year intervals this entire plan will be assessed to
assure adherence to the planning framework, outline additional funding needs, and to make
revisions to the plan, as needed. The monitoring component will be utilized annually to identify
shortcomings in planning estimates.

Assess

©
*

7 ™

Design

RCN

Figure 7-1. Graphic of the adaptive management process.
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7.2 Apple Canyon Lake Property Owners Association

Apple Canyon Lake Property Owners Association (ACLPOA) has been the leading entity in
the watershed planning process. ACLPOA initiated watershed planning and has provided the
backing funds to complete the watershed plan. ACLPOA oversees enforcement of the covenants
on their property, creates rules and regulations, and provides the organizational framework for the
Conservation Committee, Architectural Committee, volunteers, and educational events. Within
the governing board of ACLPOA, the annual budget allocates significant funding towards the
implementation of the planning strategy contained in this document. Finally, the ACLPOA
oversees the implementation of their budget and ensures that projects are completed in a timely
manner, as designed, and in accordance with all necessary state and federal regulations.

7.3 Agricultural Areas

During the planning process the agricultural community which owns and operates a majority
of the land outside of the property owners association has been extremely involved in participating
in plan creation. These individuals know their lands better than anyone and also know what will
work on their specific conditions. Although experts can make recommendations for projects to
implement on these private farm lands, the individuals are the final decision makers when it comes
to BMP implementation. While BMP practices may be optimized for water quality, the planning
group understands that land owners have to justify expenses within their own business and land
constraints, often requiring compromises on both parts. While this plan recommends the adoption
of many BMPs on private agricultural lands the landowner is ultimately responsible for specific
practices on their own land.
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8.0 IMPLEMENTATION FRAMEWORK

Plan implementation is primarily led through the Property Owners Association, as the largest
control of land in the watershed is under their ownership. Implementation is based on priority with
milestones identified to track steps towards completion and identification of critical control points.

Project priority is given towards the largest subwatersheds first, with smaller areas receiving
lower priority. For ACLPOA properties and projects, implementation begins with a stream
corridor restoration approach to the largest subwatershed, North Bay, followed by Winchester Bay,
Presidents Bay, Independence Bay, and Hawthorne Bay. Allocated ACLPOA funding will address
restoration to the stream sections on ACLPOA property before it enters the lake.

The Association subwatershed surrounding the lake comprises nearly 25% of the total
watershed size, though 4% of the watershed area is the lake. This area contains little to no
perennial streams but is composed of many steep, highly eroded drainage ditches with only
ephemeral flow. During dry years these areas have very little contribution to nutrient and sediment
loading but may become significant during periods of flash storm events and heavy rainfall. These
areas were not prioritized directly, but funding will be shifted to address these areas after the
priority implementation schedule has been completed. The methods to address these areas will be
assessed at that time. Minor spot treatment within these areas will be addressed on an individual
basis as needed and as funding becomes available.

Because the water in Apple Canyon Lake is the lowest point in the watershed, it becomes one
of the best areas for assessing the success of water quality improvement projects and best
management practice implementation. However, the water in Apple Canyon Lake has an
estimated residence time of 16 months. Given this time period, results from practice
implementation will not be immediately evident. Stream water quality monitoring is more useful
to track specific loading contributions. The following sections outline the implementation
framework which will lead to the success of the identified goals and objectives.

8.1 Measuring Plan Implementation Progress

8.1.1 Monitoring

A monitoring strategy is essential for the success of a comprehensive watershed
management plan. The monitoring strategy provides the ability to evaluate plan implementation
progress and success over time. Monitoring the implementation of this plan involves reviewing
all of the activities associated with the goals and objectives, and can be grouped into (1) water
quality monitoring, (2) BMP implementation monitoring, and (3) education monitoring.

Further monitoring will take place in revisions made to the watershed plan made at five-year
intervals. At this time, land-use statistics will be re-evaluated to document fluctuations. Flow
data and weather statistics will also be evaluated to consider environmental changes which affect
the efficacy of planning efforts. Using the checklists at the end of this plan (see section 8.4), will
provide a feedback loop for determining monitoring success.

8.1.1.1  Water Quality Monitoring

Monitoring the tributaries which feed Apple Canyon Lake began in 2014 under an
Illinois Environmental Protection Agency (IEPA) approved Quality Assurance Project Plan
(QAPP). This adds to baseline data dating back to 1999 collected under the IEPA’s Volunteer
Lake Monitoring Program. Used together, this data provides a basis for trend identification and
efficacy of implementation of best management practices installed as part of this plan. The water
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in Apple Canyon Lake has an estimated residence time of 16.1 months. Given this figure,
reliance on periodic data from the VLMP program is not enough. VLMP program data is
extremely important, however, for overall analysis of lake water quality and must be continued.
Individual tributary monitoring gives more precise data for particular loading factors from the
subwatersheds. The dataset for this information is currently very small as opposed to the VLMP
dataset. Ongoing tributary monitoring will help to establish this expanded dataset which will
provide more detailed information on changes in water quality relating to plan implementation as
opposed to changes caused by physical conditions.

8.1.1.1.1 Tributary Stream Monitoring

Tributary streams began being monitored in 2011 by private homeowners at Apple Canyon
Lake. In 2012, monitoring was done on tributaries through a partnership with the University of
Dubuque. A student tested nine sites and an improved testing regimen was conducted.
Unfortunately, quality assurance procedures were not in place and samples were held well past
allowable holding times. The samples were eventually processed in the fall of the year but were
not able to be used for sampling. A sampling protocol was started at the onset of the watershed
planning process and follows a quality assurance project plan (QAPP) approved by the Illinois
Environmental Protection Agency (see Appendix 5). Under this QAPP, nine sites were selected
to monitor water around the watershed (see figure 8-1). One site (MNEAA-01) is not