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1.0

Neely’s Bend Restoration Project

PROJECT OWNER INFORMATION
Project Sponsor
KCI Technologies, Inc.
7003 Chadwick Drive, Suite 343
Brentwood, TN 37027
Landowner
Steve and Jo Ann North
PO Box 5913
Madison, TN 37116

2.0

PROJECT AGENT INFORMATION

The agent and project sponsor for this project are the same, KCI Technologies, Inc. (KCI). KCI has completed
numerous ecological restoration projects in the past few years. Please see Appendix A for a brief overview
of KCI qualifications.
3.0

PROJECT LOCATION

The Neely’s Bend Restoration Project site is located in Davidson County near the end of Menees Lane in
Madison, Tennessee. This site lies within the Interior Plateau – Outer Nashville Basin Ecoregion (71h). The
HUC8 is 05130202 and the HUC12 is 051302020302. Project coordinates are 36.21846, ‐86.64605.
4.0

ACCESS TO PROPERTY

The project is on private property and all property access must be coordinated through KCI Technologies
staff. The signed easement option, which includes written permission to enter the property is located in
Appendix B.
5.0

PROJECT GOALS

The project includes two streams, North Creek, which is composed of two reaches (NC‐1 and NC‐2), and
Unnamed Tributary 1 (UT‐1). Due to past land use disturbances and maintenance of the site for cattle
pasture, the project streams are currently in a degraded state. Both streams have been straightened,
channelized, and moved from their historic position in the landscape to their current position. UT‐1 and
NC‐1 are open to livestock degradation and while NC‐2 does not have open livestock access, it is degraded
from the previous channelization and the existing riparian corridor is dominated by invasive plants. The
goals and objectives outlined below will address these impairments to the project streams.
6.0

PROJECT OBJECTIVES

The project objectives are paired with the project goals below.
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Goal

All project streams

Improve the transport of water in the
channel, on the floodplain, and through
sediments.

Function‐based
Parameter

Objectives

Floodplain
Connectivity

Create a restored channel with a bank height ratio of
1.0 and an entrenchment ratio of greater than 2.2.

Sediment Transport

Large Woody Debris
Storage
All project streams
Improve the transport of wood and
sediment to create diverse bed forms and
dynamic equilibrium within the channel.

Channel Evolution

Riparian Vegetation

NC‐2 and UT‐1

7.0

Bed Form Diversity

Restore a threshold channel that transports the variable
agricultural sediment supply through the system while
maintaining coarse, stable riffles, which will be verified
with pebble counts.
Restore a channel with woody debris incorporated in
the instream structures and create a riparian buffer
with streamside vegetation to serve as a source for
woody debris in the future. This will incorporate at least
five woody debris structures in each reach and a
riparian buffer where there is none currently.
Restore a channel that can stay stable given the existing
hydrology regime with less than 10% of the banks
showing signs of erosion or evolution.
Restore a vegetated riparian buffer with an average of
300 woody stems/acre and without invasive vegetation
dominating any one vegetation strata.
Restore a stream with defined riffles and pools that are
self‐sustaining and correspond to a pool depth ratio of
greater than 2.0 and a pool spacing ratio of 2.0 to 7.0.

SITE CONSTRAINTS

The Neely’s Bend Site has few constraints that limit the restoration potential of the site. Since it is an
agricultural site, there are few adjacent infrastructure limitations and the proposed easement area where
the streams will be moved is open. There is the potential to encounter bedrock during construction, but
this is not likely to restrict the restoration potential of the site. There is one existing overhead utility line,
but this is a small, single line and it is planned to be outside of the easement. If this portion of the site is
included in the project and it is not feasible to move the line, the landowner will be granted permission to
maintain a portion of buffer (approximately 10’ on either side of the line) without tall trees.
The last constraint is the high density of invasive species that are currently in the North Creek riparian
buffer. These species are also upstream of the project and adjacent to the project to the east. Since a goal
of this project is to restore a native riparian vegetative community, these invasives will be removed from
inside the project buffer during the construction phase of the project and then populations will be
controlled throughout the monitoring period to provide the native, planted woody vegetation time to
become established and not become out‐competed by the invasive vegetation.
No portion of this project will occur on public lands.
8.0

CATCHMENT ASSESSMENT FORM

See the assessment form in Appendix C.
9.0

EXISTING AND PROPOSED REACH‐LEVEL STREAM FUNCTION‐BASED RAPID ASSESSMENT DATA
FORM

See the assessment data sheets in Appendix D.
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10.0 BIOLOGICAL DATA
Following Protocol G of TDEC’s Quality System Standard Operating Procedure for Macroinvertebrate
Stream Surveys, macroinvertebrate samples were taken at the end of North Creek‐1 near 36.221085 N
86.646803 W, and at a riffle along UT‐1 near 36.218153 N 86.647400 W). See the Biology section of the
function‐based assessment data sheets and the Macroinvertebrate Assessment Report in Appendix D.
11.0 VISUAL HABITAT ASSESSMENT
Habitat assessment data sheets were completed on NC‐1 beginning near 36.222841 N 86.647924 W and
ending near 36.221085 N 86.646803 W. Assessments for NC‐2 began near 36.221085 N 86.646803 W and
ended where the channel flows under Menees Lane (36.216839 N 86.644825 W). Assessment sheets
were also filled out for the entire reach of UT‐1 beginning near 36.218069 N 86.649796 W and ending at
the confluence with North Creek‐2 (36.217637 N 86.645640 W). See the RBP data sheets in Appendix E.
The RBP assessment scores are: 116 for NC‐1, 72 for NC‐2, and 88 for UT‐1.
12.0 MAPS
See all project maps in Appendix F.
13.0 SITE PHOTOS
Site photos have been included in Appendix G.
14.0 BASELINE CONDITIONS
14.1

Proposed Service Area Description
The proposed service area for this mitigation bank includes the majority of the West Lower
Cumberland Geographic Service Area minus the 8‐digit HUC 05130205 Lower Cumberland
(see map in Appendix F). This service area is located in northern middle Tennessee and is
comprised of the following three 8‐digit HUC’s: 05130206 Red River, 05130202 Lower
Cumberland‐Sycamore (Cheatham Lake), and 05130204 Harpeth River. In total this service
area encompasses 2,968 mi2 and includes the major cities of Nashville, Clarksville, Franklin,
and Brentwood. The primary threats to aquatic resource throughout this geographic
service area are: altered hydrologic regimes, altered in‐stream physical habitat conditions
and near‐stream habitat conditions, sedimentation, nutrient loading, thermal alteration,
and toxins and other contaminants. The most imminent threats to the watershed are
associated with incompatible agricultural practices (approximately 52% of the land use)
and urbanization (approximately 16% of the land use). This site offers the opportunity to
address many of these aquatic impacts, as described in the goals and objectives. This site
is unique in that it can address these aquatic threats that are common throughout the
service area, and is well representative of many of the aquatic resources in the service area
that are rural, but will likely be under development pressure in the future. This site is also
a chance to restore a resource that is close to an urban center.

14.2

Summary of Catchment Assessment Form and Function‐Based Rapid Assessment Forms
The watershed for the Neely’s Bend project is 0.7 mi2, with approximately 57% in pasture,
21% in low‐density development, 20% in forest, 2% impervious transportation, and <1% is
open water. According to the assessment worksheet, the overall watershed condition is
fair. This watershed is a typical agricultural watershed, with minimal urban areas, no large
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impoundments other than small ponds, and the streams are all impacted by agricultural
practices. Five of the fourteen parameters classified as good. The only parameters that
classified as poor were percent forested and agricultural land use.
The stream assessments for NC‐1, NC‐2, and UT‐1 found that the existing condition is
primarily Not Functioning or Functioning‐At‐Risk. The fact that the site has been, and still
is being, significantly impacted by agriculture provides a significant chance to address the
problems at the streams and improve this headwater system. Functionally, there are a
variety of impairments across the site that can be improved through restoration, making
this a high quality site.
The hydrology functional level is the same for all reaches, with minimal inputs from
concentrated stormwater and a semi‐flashy flow regime due to minimal forest coverage in
the area and shallow bedrock. Hydraulically, the three reaches are impacted in a variety of
ways, some more severe than others. NC‐1 is bedrock controlled and the stream form is
highly variable. It is only moderately incised and minimally entrenched, and there is vertical
grade control throughout the reach.
In comparing the project reaches, they have many similarities in terms of function. The
differences are in their hydrologic source, watershed size, existing riparian buffer, bed
characterization, and direct cattle access. The hydrologic source for North Creek is
primarily surface water and the source for UT‐1 is a productive groundwater spring. For
this reason, the flow of UT‐1 is consistently perennial, even though the drainage area is
less than 0.1mi2. The North Creek drainage area upstream of the confluence with UT‐1 is
0.6mi2 and 0.7mi2 below the confluence. NC‐1 is an intermittent stream and then
transitions to NC‐2 becoming an ephemeral channel, but then becomes perennial towards
the end of the site after the confluence with UT‐1. Historically, North Creek was likely at
least intermittent before it was moved to its current location in the valley. KCI will continue
to investigate the hydrologic regime as the project moves forward. The existing riparian
buffers are also a difference between the streams. The buffer of UT‐1 is largely devoid of
underbrush and only includes some sparse trees since cattle have grazed most of what
they can reach. North Creek has a similar buffer condition along NC‐1, where there is direct
cattle access. Reach NC‐2 does not have direct cattle access and there is a dense
understory and shrub layer in the narrow riparian buffer. This buffer is dominated by
invasive species such as Chinese privet (Ligustrum sinense), bush honeysuckle (Lonicera
maackii), and winter creeper (Euonymus fortune).
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Project Reach Length and Mitigation Ratio
Reach Name
NC‐1

Mitigation Type

Length

Ratio

Potential Credits

Enhancement II

841

2.5:1*

336

Establishment

180 lf

1:1

180

Restoration

1,776 lf

1.5:1*

1,184

Establishment

130 lf

1:1

130

Restoration

1,319 lf

1.5:1*

880

NC‐2

UT‐1

Total

2,710

*If monitoring finds improvement in the Biology functions as described in the Function‐based Rapid Reach Level Stream
Assessment Field Data Form during the monitoring period, compared to the baseline data these ratios could improve to 1:1
for Restoration and 2.0:1 for Enhancement II. Biological sampling will occur twice after the third year of monitoring.

14.4

Proposed Functional Uplift
The restoration of this site will provide significant functional lift for the project streams.
The hydrology uplift will be accomplished by reducing concentrated runoff to NC‐2.
Currently this reach has at least two small ditches that bring agricultural stormwater
directly to the stream from the adjacent pastures. When the streams are restored this
concentrated flow will be routed in a stable manner to where it flows into the project
stream. The rest of the runoff coming from outside of the conservation easement will occur
as sheet flow through the vegetated buffer. These changes in the concentrated runoff
patterns onsite should improve hydrology functions for this reach.
The next suite of functions to be improved will be hydraulic. These will be improved by the
restoration of the channel itself. The existing channel has numerous headcuts, poor
channel form in some areas, and is incised in others. The inconsistent form and unstable
nature of the existing channel means that there is poor floodplain connection throughout
the existing stream system. The restoration of this system will create new bankfull
channels for the entire length of North Creek and UT‐1 as described below in the mitigation
approach section. For both of these channels there will be a consistent cross‐section that
will be designed so that the floodplain is regularly accessed, minimizing the erosive forces
of larger storm events within the channel.
The geomorphologic functions of the project streams will also be lifted through this
project. The restoration design will improve bedform diversity, lateral stability, the
condition of the riparian vegetation, and the variety and quality of habitat niches. The
project streams have been historically channelized, which significantly reduces the natural
bedform in the channel. The poor bedform is made worse in the parts of the channel that
have active headcuts and other unstable bed features. The bedform of the new channel
will include a diversity of riffles and pools creating a variety of bed conditions. These
features will be maintained with in‐stream structures, proper spacing, and an improved
sediment transport regime. The lateral stability of these streams will also be enhanced
with the restoration design. The restored stream dimension will promote floodplain access
and reduce the stress on the banks that comes with these flows remaining in the channel
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as is the current condition. Other aspects of the design that will promote lateral stability
include installing in‐stream structures, using live stakes to promote woody bank
vegetation, and matting and seeding the banks. The functions associated with the stream’s
riparian buffer will also be lifted. The new stream alignment will be planted with a native
riparian buffer. This buffer will include a diversity of woody plantings. These woody
plantings and the live stakes along the stream banks will promote the recruitment of wood
and other organics to the channel. This will be a significant improvement to the existing
condition. Currently, many of the reaches have minimal woody debris recruitment or the
buffer is dominated by invasive species. The last function to be improved on is both in‐
channel and near‐channel habitat. The removal of the cows will decrease the fine materials
being introduced to the stream, which currently degrades much of the in‐stream habitat.
The new diverse bedforms will promote new habitat niches that do not exist in the channel
currently. Specifically, deep water pool habitat will provide refuge for aquatic organisms
during low flow periods and create a habitat type that does not exist currently. The in‐
stream structures will help with this improvement by creating riffles, incorporating woody
debris into the channel, and promoting pool maintenance through scour.
There is the likelihood for improvements in the physicochemical functions on the site as
well. The existing stream has fine sediment and waste from cows in some portions of the
channel currently. When the stream is restored there will be less of this in the channel and
there will be less turbidity caused by livestock accessing the channel. This will overall lead
to improvements in these functions.
The last set of potential functional improvements is biological. While there is uncertainty
as to if there will be enough of a biological uplift to increase the existing index values
recorded in the functional assessment data sheets, this possibility should not be ruled out.
While not a direct biological function, there will be significant improvements in habitat,
which will create the potential for biological improvements. Over the course of monitoring,
benthic macroinvertebrate sampling will determine if biological functions have improved,
which could lead to higher credit ratios for the reaches that demonstrate this lift.
A reference reach has not yet been identified for this project. A reference reach search and
data collection will be a part of the design process. Onsite data collection of existing
bankfull indicators at moderately stable cross‐sections will also contribute to the design
process.
14.5

Planned Mitigation Approach
North Creek‐1 (NC‐1) – The upstream portion of NC‐1 starts at upstream limits of the
project. This reach will be enhanced with a combination of Enhancement II and Restoration
techniques. The primary focus of the improvements in this area will be stabilizing eroding
banks, removing invasive bank and floodplain vegetation, removing destabilizing debris
blockages, and establishing a stable planform and channel dimension (with fewer abrupt
transitions and contraction/expansion areas). In the areas where the channel is poorly
defined or where the channel devolves into multiple threads, a stable single‐thread
channel will be constructed. In many of these sections, NC‐1 will more closely resemble a
restored channel rather than an enhanced channel, which is why the credit ratio is slightly
higher than traditional Enhancement II. NC‐1 has the highest potential to be influenced by
the shallow bedrock at the site. This could influence the final design; however the stream
will still be restored to promote uplift of the functions described above. In the restored
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riparian buffer, the planted materials and methods may be limited in areas where there is
only a shallow layer of topsoil over the bedrock.
North Creek‐2 (NC‐2) – Where NC transitions to a straighter, more heavily channelized
stream at the beginning of NC‐2, the restoration design will utilize a PI approach. As the
bedrock becomes less prominent in the channel, the stream will be realigned adjacent to
and slightly west of its current footprint. The design will look to raise the bed of the channel
to reconnect the channel to the former floodplain. This channel will be re‐meandered for
the rest of its length, with the restoration ending at the culvert under Menees Lane. Where
existing channel remnants are contained within the conservation easements, small
depressions and buried woody debris will be incorporated into the design. The invasive
species that dominate the current riparian buffer will be removed and a native riparian
buffer will be planted along its length. As discussed earlier, the upstream portion of NC‐2
is classified as ephemeral, but then transitions to a perennial stream lower in the reach.
Since North Creek transitions between these different flow regimes, and the history of
channelization significantly affected the potential for it to score as a stream during the
hydrologic determination, it is generally being treated as a stream throughout this project.
It is expected that over the course of monitoring, primary hydrologic indicators will be
present. If for some reason this does not occur, the credits could be used for USACE
mandated ephemeral stream credits. This process will be further described in the Draft
Mitigation Banking Instrument phase of the project.
UT‐1 ‐ The upstream portion of UT‐1 will be restored by stabilizing isolated eroding banks
and establishing grade control to preserve the existing spring box, where the channel
originates upstream of the beginning of the project, as well as the remnants of the rock
wall adjacent to the spring. The existing native trees within the riparian buffer area will be
protected and preserved. Approximately 200 LF downstream of the project limits, UT‐1
begins to get more incised and there is a loss of bedrock grade control. UT‐1 will be
restored using a Priority I approach, resulting in Restoration and Replacement credit. The
work on this reach will restore a C‐type channel with a new dimension, pattern and profile
for the currently straightened channel. This new channel will meander along the stream’s
current footprint until the open field begins to the south. At this point, the stream will be
relocated to the low point in the valley through a wider portion of the conservation
easement. This will involve creating a new confluence, farther south on NC. At present, the
existing straightened channel has thalweg inverts that are nearly equal to the elevation at
the ground surface in the new valley. This Priority I restoration will support all of the
proposed functional lift and process discussions in this prospectus. A native riparian buffer
will be established along the restored stream.
14.6

Proposed Ownership Arrangements and Long‐Term Management
The project will be protected in a conservation easement in perpetuity. The ownership will
be tied to the owner of the project parcel. Long‐term management will be conveyed to a
non‐profit land stewardship group. After seven years of monitoring is complete and the
project is formally closed out, the long term stewardship of this project will focus on
ensuring that the easement integrity is maintained and that the landowner is observing
the established restrictions in the easement.

14.7

Legal Arrangements for the Conservation Easement
Example language from the Conservation Easement has been included in Appendix H.
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Appendix C
Catchment Assessment Form

Rater(s): Adam Spiller

Catchment Assessment Form

Date: 8/26/2016
Neely's Bend Restoration Project

Overall Watershed Conditon

Purpose: This form is used to determine the project's restoration potential.

F
CATCHMENT ASSESSMENT

Categories

Poor

Description of Catchment Condition
Fair

Potential for concentrated flow/impairments to
reach restoration site and no treatments are in
place

Some potential for concentrated flow/impairments
to reach restoration site, however, measures are
in place to protect resources

1

Concentrated Flow (Hydrology)

2

Impervious cover (Hydrology)

Greater than 15%

3

Land Use Change (Hydrology)

Rapidly urbanizing/urban

4

Distance to Roads (Hydrology)

Roads located in or adjacent to project reach
and/or major roads proposed in 10 year DOT
plans

5

Watershed Hydrology (e.g., flow
regime, basin characteristics)
(Hydrology)

Flashy flow regime as a result of land use, rainfall
patterns, geology, and soils.

6

Percent Forested (Watershed)
(Hydrology)

7

Riparian Vegetation (Geomorphology)

8

Sediment Supply (Geomorphology)

9

Located on or downstream of a
303(d) listed stream TMDL list
(Physicochemical)

10

Agricultural Land Use
(Physicochemical)

11 NPDES Permits

Good

Rating
(P/F/G)

No potential for concentrated flow/impairments
from adjacent land use

F

Between 7% and 15%

Less than 7%

G

Single family homes/suburban

Rural communities/slow growth or primarily
forested

F

No roads in or adjacent to project reach. No
more than one major road proposed in 10 year
DOT plans.

No roads in or adjacent to project reach. No
proposed roads in 10 year DOT plans.

G

Moderate flashy flow regime as a result of land
use, rainfall patterns, geology, and soils.

Not Flashy flow regime as a result of land use,
rainfall patterns, geology, and soils.

F

<= 20%

>20% and <70%

>=70%

P

<50% of contributing stream length has > 25 ft
corridor width

50-80% of contributing stream length has > 25 ft
corridor width

>80% of contributing stream length has > 25 ft
corridor width

F

High sediment supply from upstream bank
erosion and surface runoff

Moderate sediment supply from upstream bank
erosion and surface runoff

Low sediment supply. Upstream bank erosion
and surface runoff is minimal

F

On, upstream, or downstream of 303(d) and no
TMDL/WS Mgmt plan to address deficiencies

On, upstream, or downstream of 303(d) and
TMDL/WS Mgmt plan addressing deficiencies

Not on 303(d) list

G

Livestock access to stream and/or intensive
There is little to no agricultural land uses or the
Livestock access to stream and/or intensive
cropland upstream of project reach. A sufficient
livestock or cropland is far enough away from
cropland immediately upstream of project reach.
reach of stream is between Ag. land use and
project reach to cause no impact to water quality
project reach.
or biology.
Many NPDES permits within watershed or some A few NPDES permits within watershed and none No NPDES permits within watershed and none
within one mile of project reach
within one mile of project reach
within one mile of project reach

P

G

12 Watershed impoundments (Biology)

No impoundment within 1 mile upstream or
Impoundment(s) located within 1 mile upstream
downstream of project area OR impoundment
No impoundment upstream or downstream of
or downstream of project area and/or has a
does not adversely affect project area but a
project area OR impoundment provides beneficial
negative effect on project area and fish passage blockage could exist outside of 1 mile and impact effect on project area and allows for fish passage
and fish passage

G

13 Organism Recruitment (Biology)

Channel immediately upstream or downstream of
project reach is concrete, piped, or hardened.

Channel immediately upstream or downstream of
Channel immediately upstream or downstream of
project reach has native bed and bank material,
project reach has native bed and bank material.
but is impaired.

F

Percent of Catchment being
Enhanced or Restored

Less than 40% of the total catchment area is
within the project reach.

40 to 60% of the total catchment area is within the Greater than 60% of the total catchment area is
project reach.
within the project reach.

F
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Appendix D
Existing and Proposed Reach‐Level Stream
Function‐Based Rapid Assessment Data Sheets,
Hydraulic and Geomorphic Assessment Data Sheets,
And
Macroinvertebrate Assessment Report

EXISTING and PROPOSED REACH LEVEL STREAM FUNCTION-BASED RAPID ASSESSMENT FIELD DATA
FORM
Watershed:

Cheatham Lake (05130202)

Rater(s):

Adam Spiller

Stream:

North Creek - 1

Date:

8/26/2016

Reach Length:

841

Latitude:

36°22'19.10"N

Longitude:

86°64'69.00"W

Photo(s):
Reach ID:

NC-1

Function-based Rapid Reach Level Stream Assessment
Assessment
Parameter

Measurement
Method

Category
Functioning

Functioning-at-Risk

Not Functioning

Stream Function Pyramid Level 1 Hydrology
1. Concentrated Flow
Existing Condition
Proposed Condition

Runoff

2. Flashiness

No potential for concentrated Some potential for concentrated flow/impairments to reach
restoration site, however, measures are in place to protect
flow/impairments from
resources
adjacent land use
X
X
Non-flashy flow regime as a
result of rainfall patterns,
geology, and soils,
impervious cover less than
6%

Semi-flashy flow regime as a result of rainfall patterns,
geology, and soils, impervious cover 7 - 15%

Potential for concentrated
flow/impairments to reach
restoration site and no
treatments are in place

Flashy flow regime as a
result of rainfall patterns,
geology, and soils,
impervious cover greater
than 15%

X
X

Existing Condition
Proposed Condition

If existing runoff is FAR or
NF, provide description of
Existing and proposed flashiness is based on low forest cover and shallow bedrock, which limits infiltration throughout
cause(s) and stability trend
the watershed. While the project will increase forest cover within the buffer area, the total watershed conditions will not be
and if F can not be
changed by implementation of the project.
potentially achieved,
provide reason

Stream Function Pyramid Level 2 Hydraulics
3. Bank Height Ratio
(BHR)
Existing Condition
Proposed Condition

1.21 - 1.50

1.0-1.2

>1.50

X
X

4a. Entrenchment

Floodplain Connectivity (Vertical Stability)

(Meandering streams in alluvial
valleys or Rosgen C, E, DA
Streams)

Existing Condition
Proposed Condition

2.2 - 2.0

>2.2

<2.0

X
X

4b. Entrenchment (Non
meandering streams in colluvial
valleys or Rosgen B Streams)

1.3 - 1.2

= or >1.4

<1.2

Existing Condition
Proposed Condition

5. Floodplain Drainage

Existing Condition
Proposed Condition
6. Vertical Stability Extent
Existing Condition
Proposed Condition

Concentrated flows present
No concentrated flow;
(extensive gully and rill
runoff is primarily sheet flow;
Runoff is equally sheet and concentrated flow (minor gully
erosion); hillslopes >40%;
hillslopes < 10%; hillslopes
and rill erosion occurring); hillslopes 10 - 40%; hillslopes 50 hillslopes <50 ft from stream;
>200 ft from stream; ponding
- 200 ft from stream; ponding or wetland areas and litter or
ponding or wetland areas
or wetland areas and litter or
debris jams are minimally represented
and litter or debris jams are
debris jams are well
not well represented or
represented
absent
X
X
Widespread Instability: 50%
Stable: <5% of bottom
Localized Instability: 5-50% of bottom affected by localized
of bottom affected by
affected by localized vertical
vertical stream channel down-cutting or scouring
widespread vertical downchannel down-cutting
cutting; head cuts present
X
X

Provide description of
cause(s) and stability trend The channel is highly variable, with some instances of floodplain access, but in many areas the channel is so wide that
bankfull flows do not reach the top of bank and has incised slightly. The only thing that is preventing further incision is the
and if F can not be
local bedrock. The restored channel will have a consistent dimension and access to a bench/floodplain.
potentially achieved,
provide reason

1 of 4

May 2016

Reach ID:

NC-1

Function-based Rapid Reach Level Stream Assessment
Assessment
Parameter

Measurement
Method

Category
Functioning

Functioning-at-Risk

Not Functioning

Stream Pyramid
FunctionLevel
Pyramid
Level 1 Hydrology
Stream Function
3 Geomorphology
7. Buffer Width (ft) from top
of bank
Left Bank Existing
Left Bank Proposed
Right Bank Existing
Right Bank Proposed

Riparian Vegetation

8. Riparian Vegetation
Zone (EPA, RBP Habitat
Assessment)

Left Bank Existing
Left Bank Proposed
Right BankCondition
Existing
Right Bank Proposed
Condition
9. Vegetative Protection

30 - 49 ft

>50

< 30 ft
X

X
X
X
Good vegetation community
diversity and density; human
activities do not impact
zone(optimal score 9-10)

Human activities impacted zone minimally (sub-optimal,
score 6-8); width of riparian zone 20-40 feet (6-12 meters);
human activities have impacted zone a great deal
(marginal, score 3-5)

Little or no riparian
vegetation due to human
activities (poor score 0-2)
X

X
X
X
More than 90% of the bank
covered by undisturbed
vegetation. All 4 classes
(mature trees, understory
trees, shrubs, groundcover)
are represented and allowed
to grow naturally. (optimal
score 9-10)

70-90% of the bank covered by undisturbed vegetation.
One class may not be well represented. Disruption evident
but not effecting full plant growth. (sub-optimal score 6-8);
50-70% of the bank covered by undisturbed vegetation.
Two classes of vegetation may not be well represented.
(marginal, score 3-5)

Left Bank Existing
X
Left Bank Proposed
X
Right Bank Existing
X
Right Bank Proposed
X
10.Riparian Zone Invasive Invasive species not present
Invasive species well represented and alter the community
or sparse
Species
Left Bank Existing
Left Bank Proposed
X
Right Bank Existing
Right Bank Proposed
X

Less than 50% of the bank
covered by undisturbed
vegetation or more than 2
classes are not well
represented or most
vegetation has been
cropped. (poor score 0-2)

Majority of vegetation is
invasive
X
X

Provide description of
The riparian vegetation on both banks is in most cases <20 feet wide due to cattle grazing along the stream. One to two
cause(s) and stability trend
rows of mature trees line the stream, but most of the vegetation through Reach 1 is invasive, with significant portions
and if F can not be
being Chinese privet. The restored channel will have an average of over 60' of buffer on either side of the stream and the
potentially achieved,
invasives will be managed to promote a healthy native vegetative community.
provide reason

Lateral Stability

Stream Function Pyramid Level 3 Geomorphology
11. Dominant BEHI/NBS
Rating
Existing Condition
(Right bank)
Proposed Condition
(Right Bank)
Existing Condition
(Left bank)
Proposed Condition
(Left Bank)
12. Dominant Bank Erosion
Existing Condition
Proposed Condition
Provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

L/VL, L/L, L/M, L/H, L/VH,
M/VL

M/L, M/M, M/H, L/Ex, H/L, M/VH, M/Ex, H/L, H/M, VH/VL,
Ex/VL

H/H, H/Ex, VH/H, Ex/M,
Ex/H, Ex/VH, VH/VH, Ex/Ex

X
X
X
X
Dominate bank erosion rate
is low
10%

Dominate bank erosion rate is moderate
10-25%

Dominate bank erosion rate
is high
>25%

X
X

Localized erosion exists throughout the reach primarily due to cattle. Cattle exclusion will improve lateral stability
immediately.
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Reach ID:

NC-1

Function-based Rapid Reach Level Stream Assessment
Assessment
Parameter

Measurement
Method

Category
Functioning

Functioning-at-Risk

Not Functioning

Greater than 70% of
Stream Function Pyramid Level 1 Hydrology
substrate favorable for
1999)
epifaunal colonization and
fish cover; mix of snags,
20-70% mix of stable habitat; suited for full colonization
Less than 20% mix of stable
submerged logs, undercut
potential; adequate habitat for maintenance of populations;
habitat; lack of habitat
banks, rubble, gravel, cobble
presence of additional substrate in the form of new fall, but
availability less than
and large rocks, or other
not yet prepared for colonization (may rate at high end of desirables obvious; substrate
stable habitat and at stage to
scale)
unstable or lacking
allow full colonization
potential (i.e., logs/snags that
are not new fall and not
transient)
Existing Condition
X
Proposed Condition
X
LWDI of project reach does
14. Large Woody Debris LWDI of project reach equals LWDI of project reach does not equal reference reach, but not equal LWDI of reference
is trending towards reference
Index (LWDI)
LWDI of reference reach
reach and is not trending
towards reference
X
Exisiting Condition
X
Proposed Condition
Streams in Alluvial Valleys (C, E)
15. Percent Riffle <3%
70 - 80 or 40 - 60
>60 - <70
> 80 or < 40
slope
Existing Condition
X
Proposed Condition
X
13. Shelter for Fish and
Macroinvertebrates (EPA

Bedform Diversity

16a. Pool-to-Pool Spacing
Ratio (Watersheds < 10 mi2)
Existing Condition
Proposed Condition
16b. Pool-to-Pool Spacing
Ratio (Watersheds > 10 mi2)
Existing Condition
Proposed Condition
17a. Pool Max Depth
Ratio/Depth Variability

3.0 - 4.0 or 5.0 - 7.0

>4.0 - <5.0

< 3.0 or >7.0
X

X
>5.0 - <7.0

3.5 - 5.0 or 7.0 - 8.0

<3.5 or >8.0

>1.5

1.2 - 1.5

<1.2

1.1 - 1.2

<1.1

(Gravel Bed Streams)

Existing Condition
Proposed Condition
17b. Pool Max Depth
Ratio/Depth Variability

X
X
>1.2

(Sand Bed Streams)

Existing Condition
Proposed Condition
Moderate Gradient Streams in Colluvial Valleys
18. Pool-to-Pool Spacing
4.0 - 6.0
0.5- 4.0
>6.0
Ratio (3-5% Slope)
Existing Condition
Proposed Condition
19. Pool Max Depth
1.2 - 1.5
>1.5
<1.2
Ratio/Depth Variability
Existing Condition
Proposed Condition
20a. Percent Riffle 3% 50 - 40 or 60 - 70
>50 - <60
> 70 or < 40
10% slope
Existing Condition
Proposed Condition
20b. Percent Riffle >10%
70 - 75
>75 - 80
< 70
slope
Existing Condition
Proposed Condition
Provide description of
cause(s) and stability trend The channel is primarily bedrock. In most cases the channel is overly wide and in some instances the channel is braided
and if F can not be and the banks are indistinct. The restored channel will have distinct bank features and maintain more concentrated flow
in the channel which will enhance the diversity of the bedrock features to create more distinct bedform.
potentially achieved,
provide reason
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Reach ID:

NC-1

Function-based Rapid Reach Level Stream Assessment
Assessment
Parameter

Measurement
Method

Category
Functioning

Functioning-at-Risk

Not Functioning

Water Quality and Nutrients

(Do not complete if stream is ephemeral)

StreamPyramid
FunctionLevel
Pyramid
Level 1 Hydrology
Stream Function
4 Physicochemical
21. Water Appearance and Very clear, or clear but teaFrequent cloudiness especially after storm events; objects
Nutrient Enrichment
colored; objects visible at
visible to depth 0.5 to 3.0 ft; may have slight green color; no
(USDA 1999)
depth 3 to 6 ft (less if slightly oil sheen on water surface. Fairly clear or slightly greenish
colored); no oil sheen on
water along entire reach; moderate algal growth on stream
surface; no noticeable film on
substrate
submerged objects or rocks.
Clear water along entire
reach; diverse aquatic plant
community includes low
quantities of many species of
macrophytes; little algal
growth present

Existing Condition
Proposed Condition
22. Detritus (Petersen, 1992)

X
X
Mainly consisting of leaves
and wood without sediment
covering it

Leaves and wood scarce; fine organic debris without
sediment

Existing Condition
Proposed Condition
Provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

Very turbid or muddy
appearance most of the time;
objects visible at depth< 0.5
ft; slow moving water maybe
bright green; other obvious
water pollutants; floating
algal mats, surface scum,
sheen or heavy coat of foam
on surface; or strong odor of
chemicals, oil, sewage, or
other pollutants. Pea-green,
gray, or brown water along
entire reach; dense stands of
macrophytes clogging
stream; severe algal blooms
creating thick algal mats in
stream

Fine organic sediment - black
in color and foul odor
(anaerobic) or detritus absent

X
X
In the existing stream the water is frequently cloudy and always turbid after a storm event due to the agricultural
watershed and the livestock grazing that is in this reach. There is a small amount of detritus in the stream channel, but
the bed is still dominated by bedrock. The proposed condition may still have some cloudy water during storm events,
because of upstream landuse, but during normal flows, the buffer and the disconnection of direct runoff flows will reduce
sediment and nutrients entering the site from the adjacent pasture area.

Biology

(Do not complete if stream is ephemeral)

Stream Function Pyramid Level 5 Biology
23. Macroinvertebrate
Index Semi Quantitative
Single Habitat (SQSH)
Macroinvertebrate Sample
(as defined in 2011 TN
State QSSOP for
macroinvertebrate surveys)

SQSH Score:
30-34
(Ecoregion 73A; 20-24)

SQSH Score:
>34
(Ecoregion 73A; >24)

Existing Condition
Proposed Condition
24. Macroinvertebrate
Tolerance from NCBI
Metric Score (as defined in Abundant intolerant species
the 2011 TN State QSSOP
6
for macroinvertebrate
surveys)

X
X

Limited intolerant species

Only tolerant species

4

<4

Existing Condition

X

Proposed Condition
25. Fish Presence
Existing Condition

SQSH Score:
<30
(Ecoregion 73A; <20)

X
Rare

Abundant

Not present

X

Proposed Condition
X
Provide description of
Significantly changing the water quality in this agricultural watershed is not likely. However, the project could create more
cause (s) and stability trend
niches for macroinvertebrates, which may increase the biological function of the stream. This will especially be the case
and if F can not be
with the creation of deep water habitat, which does not exist onsite currently. Creating pools will provide more areas for
potentially achieved,
refuge for macroinvertebrates during temporary dry periods.
provide reason
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EXISTING and PROPOSED REACH LEVEL STREAM FUNCTION-BASED RAPID ASSESSMENT FIELD DATA
FORM
Watershed:

Cheatham Lake (05130202)

Rater(s):

Adam Spiller

Stream:

North Creek - 2

Date:

8/26/2016

Reach Length:

1,776

Latitude:

36°13'11.42"N

Longitude:

86°38'46.76"W

Photo(s):
Reach ID:

NC-2

Function-based Rapid Reach Level Stream Assessment
Assessment
Parameter

Measurement
Method

Category
Functioning

Functioning-at-Risk

Not Functioning

Stream Function Pyramid Level 1 Hydrology
1. Concentrated Flow
Existing Condition
Proposed Condition

Runoff

2. Flashiness

No potential for concentrated Some potential for concentrated flow/impairments to reach
restoration site, however, measures are in place to protect
flow/impairments from
resources
adjacent land use
X
X
Non-flashy flow regime as a
result of rainfall patterns,
geology, and soils,
impervious cover less than
6%

Semi-flashy flow regime as a result of rainfall patterns,
geology, and soils, impervious cover 7 - 15%

Flashy flow regime as a
result of rainfall patterns,
geology, and soils,
impervious cover greater
than 15%

X
X

Existing Condition
Proposed Condition
If existing runoff is FAR or
NF, provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

Potential for concentrated
flow/impairments to reach
restoration site and no
treatments are in place

There are instances of direct, concentrated drainage from the adjoining livestock pasture directly adjacent to the reach.
The restoration will create wider buffers and difuse these flows, making them not directly flowing into the project stream.
The flashiness of the system is due to the watershed being primarily in pasture and relatively shallow bedrock.

Stream Function Pyramid Level 2 Hydraulics
3. Bank Height Ratio
(BHR)
Existing Condition
Proposed Condition

1.21 - 1.50

1.0-1.2

>1.50

X
X

4a. Entrenchment

Floodplain Connectivity (Vertical Stability)

(Meandering streams in alluvial
valleys or Rosgen C, E, DA
Streams)

Existing Condition
Proposed Condition

>2.2

2.2 - 2.0

<2.0

1.3 - 1.2

<1.2

X
X

4b. Entrenchment (Non
meandering streams in colluvial
valleys or Rosgen B Streams)

= or >1.4

Existing Condition
Proposed Condition

5. Floodplain Drainage

Existing Condition
Proposed Condition
6. Vertical Stability Extent
Existing Condition
Proposed Condition
Provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

Concentrated flows present
No concentrated flow;
(extensive gully and rill
runoff is primarily sheet flow;
Runoff is equally sheet and concentrated flow (minor gully
erosion); hillslopes >40%;
hillslopes < 10%; hillslopes
and rill erosion occurring); hillslopes 10 - 40%; hillslopes 50 hillslopes <50 ft from stream;
>200 ft from stream; ponding
- 200 ft from stream; ponding or wetland areas and litter or
ponding or wetland areas
or wetland areas and litter or
debris jams are minimally represented
and litter or debris jams are
debris jams are well
not well represented or
represented
absent
X
X
Widespread Instability: 50%
Stable: <5% of bottom
Localized Instability: 5-50% of bottom affected by localized
of bottom affected by
affected by localized vertical
vertical stream channel down-cutting or scouring
widespread vertical downchannel down-cutting
cutting; head cuts present
X
X
Overall there is moderate incision throughout the project reach. The stream was moved from its original location and
channelized to a straight reach. The channel has not downcutted significantly due to inconsistent flow and sediment
settles out during the dry periods The restored channel will be connected to the floodplain throughout the entire reach.
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Reach ID:

NC-2

Function-based Rapid Reach Level Stream Assessment
Assessment
Parameter

Measurement
Method

Category
Functioning

Functioning-at-Risk

Not Functioning

Stream Pyramid
FunctionLevel
Pyramid
Level 1 Hydrology
Stream Function
3 Geomorphology
7. Buffer Width (ft) from top
of bank
Left Bank Existing
Left Bank Proposed
Right Bank Existing
Right Bank Proposed

Riparian Vegetation

8. Riparian Vegetation
Zone (EPA, RBP Habitat
Assessment)

30 - 49 ft

>50

< 30 ft
X

X
X
X
Good vegetation community
diversity and density; human
activities do not impact
zone(optimal score 9-10)

Human activities impacted zone minimally (sub-optimal,
score 6-8); width of riparian zone 20-40 feet (6-12 meters);
human activities have impacted zone a great deal
(marginal, score 3-5)

Left Bank Existing
X
Left Bank Proposed
X
Right BankCondition
Existing
X
Right Bank Proposed
X
Condition More than 90% of the bank
9. Vegetative Protection
70-90% of the bank covered by undisturbed vegetation.
covered by undisturbed
One class may not be well represented. Disruption evident
vegetation. All 4 classes
but not effecting full plant growth. (sub-optimal score 6-8);
(mature trees, understory
50-70% of the bank covered by undisturbed vegetation.
trees, shrubs, groundcover)
Two classes of vegetation may not be well represented.
are represented and allowed
(marginal, score 3-5)
to grow naturally. (optimal
score 9-10)
Left Bank Existing
X
Left Bank Proposed
X
Right Bank Existing
X
Right Bank Proposed
X
10.Riparian Zone Invasive Invasive species not present
Invasive species well represented and alter the community
or sparse
Species
Left Bank Existing
Left Bank Proposed
X
Right Bank Existing
Right Bank Proposed
X

Little or no riparian
vegetation due to human
activities (poor score 0-2)

Less than 50% of the bank
covered by undisturbed
vegetation or more than 2
classes are not well
represented or most
vegetation has been
cropped. (poor score 0-2)

Majority of vegetation is
invasive
X
X

Provide description of
The riparian vegetation on both banks is in most cases between 20 and 30 feet wide, however the majority of the
cause(s) and stability trend
vegetation is invasive, with significant portions being Chinese privet and climbing Euonymus. The restored channel will
and if F can not be
have an average of over 60' of buffer on either side of the stream and the invasives will be managed to promote a healthy
potentially achieved,
native vegetative community.
provide reason

Lateral Stability

Stream Function Pyramid Level 3 Geomorphology
11. Dominant BEHI/NBS
Rating
Existing Condition
(Right bank)
Proposed Condition
(Right Bank)
Existing Condition
(Left bank)
Proposed Condition
(Left Bank)
12. Dominant Bank Erosion
Existing Condition
Proposed Condition
Provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

L/VL, L/L, L/M, L/H, L/VH,
M/VL

M/L, M/M, M/H, L/Ex, H/L, M/VH, M/Ex, H/L, H/M, VH/VL,
Ex/VL

H/H, H/Ex, VH/H, Ex/M,
Ex/H, Ex/VH, VH/VH, Ex/Ex

X
X
X
X
Dominate bank erosion rate
is low
10%

Dominate bank erosion rate is moderate
10-25%

Dominate bank erosion rate
is high
>25%

X
X
The existing channel has been historically straightened and ditched. Because of this, the channel is straight, with no
natural pattern. Because it is straight, there is less near bank stress and the bank erosion is moderate. The restored
channel will have stable meander bends throughout the restored length.
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Reach ID:

NC-2

Function-based Rapid Reach Level Stream Assessment
Assessment
Parameter

Measurement
Method
13. Shelter for Fish and
Macroinvertebrates (EPA
1999)

Existing Condition
Proposed Condition
14. Large Woody Debris
Index (LWDI)
Exisiting Condition
Proposed Condition
15. Percent Riffle <3%
slope
Existing Condition
Proposed Condition

Bedform Diversity

16a. Pool-to-Pool Spacing
Ratio (Watersheds < 10 mi2)
Existing Condition
Proposed Condition
16b. Pool-to-Pool Spacing
Ratio (Watersheds > 10 mi2)
Existing Condition
Proposed Condition
17a. Pool Max Depth
Ratio/Depth Variability

Category
Functioning

Functioning-at-Risk

Not Functioning

Greater than 70% of
Stream Function Pyramid Level 1 Hydrology
substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
20-70% mix of stable habitat; suited for full colonization
Less than 20% mix of stable
submerged logs, undercut
potential; adequate habitat for maintenance of populations;
habitat; lack of habitat
banks, rubble, gravel, cobble
presence of additional substrate in the form of new fall, but
availability less than
and large rocks, or other
not yet prepared for colonization (may rate at high end of desirables obvious; substrate
stable habitat and at stage to
scale)
unstable or lacking
allow full colonization
potential (i.e., logs/snags that
are not new fall and not
transient)
X
X
LWDI of project reach does
LWDI of project reach equals LWDI of project reach does not equal reference reach, but not equal LWDI of reference
is trending towards reference
LWDI of reference reach
reach and is not trending
towards reference
X
X
Streams in Alluvial Valleys (C, E)
70 - 80 or 40 - 60

>60 - <70

> 80 or < 40
X

X
3.0 - 4.0 or 5.0 - 7.0

>4.0 - <5.0

< 3.0 or >7.0
X

X
>5.0 - <7.0

3.5 - 5.0 or 7.0 - 8.0

<3.5 or >8.0

>1.5

1.2 - 1.5

<1.2

1.1 - 1.2

<1.1

(Gravel Bed Streams)

Existing Condition
Proposed Condition
17b. Pool Max Depth
Ratio/Depth Variability

X
X
>1.2

(Sand Bed Streams)

Existing Condition
Proposed Condition
Moderate Gradient Streams in Colluvial Valleys
18. Pool-to-Pool Spacing
4.0 - 6.0
0.5- 4.0
>6.0
Ratio (3-5% Slope)
Existing Condition
Proposed Condition
19. Pool Max Depth
1.2 - 1.5
>1.5
<1.2
Ratio/Depth Variability
Existing Condition
Proposed Condition
20a. Percent Riffle 3% 50 - 40 or 60 - 70
>50 - <60
> 70 or < 40
10% slope
Existing Condition
Proposed Condition
20b. Percent Riffle >10%
70 - 75
>75 - 80
< 70
slope
Existing Condition
Proposed Condition
Provide description of
cause(s) and stability trend The channel lacks consistent riffle-pool sequences with areas of elongated pools as the most prevalent bed feature. The
and if F can not be restored stream will have a distinct riffle-pool sequence and the pools will be deep enough so that there will be longer
water retention during dry periods.
potentially achieved,
provide reason
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Reach ID:

NC-2

Function-based Rapid Reach Level Stream Assessment
Assessment
Parameter

Category

Measurement
Method

Functioning

Functioning-at-Risk

Not Functioning

Water Quality and Nutrients

(Do not complete if stream is ephemeral)

StreamPyramid
FunctionLevel
Pyramid
Level 1 Hydrology
Stream Function
4 Physicochemical
21. Water Appearance and Very clear, or clear but teaFrequent cloudiness especially after storm events; objects
Nutrient Enrichment
colored; objects visible at
visible to depth 0.5 to 3.0 ft; may have slight green color; no
(USDA 1999)
depth 3 to 6 ft (less if slightly oil sheen on water surface. Fairly clear or slightly greenish
colored); no oil sheen on
water along entire reach; moderate algal growth on stream
surface; no noticeable film on
substrate
submerged objects or rocks.
Clear water along entire
reach; diverse aquatic plant
community includes low
quantities of many species of
macrophytes; little algal
growth present

Existing Condition
Proposed Condition X
22. Detritus (Petersen, 1992)

Very turbid or muddy
appearance most of the time;
objects visible at depth< 0.5
ft; slow moving water maybe
bright green; other obvious
water pollutants; floating
algal mats, surface scum,
sheen or heavy coat of foam
on surface; or strong odor of
chemicals, oil, sewage, or
other pollutants. Pea-green,
gray, or brown water along
entire reach; dense stands of
macrophytes clogging
stream; severe algal blooms
creating thick algal mats in
stream

X

Mainly consisting of leaves
and wood without sediment
covering it

Leaves and wood scarce; fine organic debris without
sediment

Existing Condition

Fine organic sediment - black
in color and foul odor
(anaerobic) or detritus absent

X

Proposed Condition X
Provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

In the existing stream the water is frequently cloudy and always turbid after a storm event due to the agricultural
watershed and the livestock grazing that is close to and immediately upstream of the reach. There is a small amount of
detritus in the stream channel, but the bed is still dominated by fine sediment. The proposed condition may still have
some cloudy water during storm events, because of upstream landuse, but during normal flows, the buffer and the
disconnection of direct runoff flows will reduce sediment and nutrients entering the site from the adjacent pasture area.

Biology

(Do not complete if stream is ephemeral)

Stream Function Pyramid Level 5 Biology
23. Macroinvertebrate
Index Semi Quantitative
Single Habitat (SQSH)
Macroinvertebrate Sample
(as defined in 2011 TN
State QSSOP for
macroinvertebrate surveys)

SQSH Score:
30-34
(Ecoregion 73A; 20-24)

SQSH Score:
>34
(Ecoregion 73A; >24)

Existing Condition
Proposed Condition
24. Macroinvertebrate
Tolerance from NCBI
Metric Score (as defined in Abundant intolerant species
the 2011 TN State QSSOP
6
for macroinvertebrate
surveys)

X
X

Limited intolerant species

Only tolerant species

4

<4

Existing Condition

X

Proposed Condition
25. Fish Presence
Existing Condition

SQSH Score:
<30
(Ecoregion 73A; <20)

X
Rare

Abundant

Not present
X

Proposed Condition
X
Provide description of
Significantly changing the water quality in this agricultural watershed is not likely. However, the project could create more
cause (s) and stability trend
niches for macroinvertebrates, which may increase the biological function of the stream. This will especially be the case
and if F can not be
with the creation of deep water habitat, which does not exist onsite currently. Creating pools will provide more areas for
potentially achieved,
refuge for macroinvertebrates during temporary dry periods.
provide reason
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EXISTING and PROPOSED REACH LEVEL STREAM FUNCTION-BASED RAPID ASSESSMENT FIELD DATA
FORM
Watershed:

Cheatham Lake (05130202)

Rater(s):

Adam Spiller

Stream:

Unnamed Tributary to North Creek

Date:

8/26/2016

Reach Length:

1,319

Latitude:

36°13'5.16"N

Longitude:

86°38'51.74"W

Photo(s):
Reach ID:

UT-1

Function-based Rapid Reach Level Stream Assessment
Assessment
Parameter

Measurement
Method

Category
Functioning

Functioning-at-Risk

Not Functioning

Stream Function Pyramid Level 1 Hydrology
1. Concentrated Flow
Existing Condition
Proposed Condition

Runoff

2. Flashiness

No potential for concentrated Some potential for concentrated flow/impairments to reach
restoration site, however, measures are in place to protect
flow/impairments from
resources
adjacent land use
X
X
Non-flashy flow regime as a
result of rainfall patterns,
geology, and soils,
impervious cover less than
6%

Semi-flashy flow regime as a result of rainfall patterns,
geology, and soils, impervious cover 7 - 15%

Potential for concentrated
flow/impairments to reach
restoration site and no
treatments are in place

Flashy flow regime as a
result of rainfall patterns,
geology, and soils,
impervious cover greater
than 15%

X
X

Existing Condition
Proposed Condition

If existing runoff is FAR or
There are many ephemeral conveyances contributing point sources from agricultural landuses, which creates NF existing
NF, provide description of
condition. All of these could be treated with small detention structures where they meet the project stream within the
cause(s) and stability trend
project area. Existing and proposed flashiness is based on low forest cover and shallow bedrock, which limits infiltration
and if F can not be
throughout the watershed. While the project will increase forest cover within the buffer area, the total watershed
potentially achieved,
conditions will not be changed by implementation of the project.
provide reason

Stream Function Pyramid Level 2 Hydraulics
3. Bank Height Ratio
(BHR)
Existing Condition
Proposed Condition

1.21 - 1.50

1.0-1.2

>1.50
X

X

4a. Entrenchment

Floodplain Connectivity (Vertical Stability)

(Meandering streams in alluvial
valleys or Rosgen C, E, DA
Streams)

Existing Condition
Proposed Condition

2.2 - 2.0

>2.2

<2.0
X

X

4b. Entrenchment (Non
meandering streams in colluvial
valleys or Rosgen B Streams)

1.3 - 1.2

= or >1.4

<1.2

Existing Condition
Proposed Condition

5. Floodplain Drainage

Existing Condition
Proposed Condition
6. Vertical Stability Extent
Existing Condition
Proposed Condition

Concentrated flows present
No concentrated flow;
(extensive gully and rill
runoff is primarily sheet flow;
Runoff is equally sheet and concentrated flow (minor gully
erosion); hillslopes >40%;
hillslopes < 10%; hillslopes
and rill erosion occurring); hillslopes 10 - 40%; hillslopes 50 hillslopes <50 ft from stream;
>200 ft from stream; ponding
- 200 ft from stream; ponding or wetland areas and litter or
ponding or wetland areas
or wetland areas and litter or
debris jams are minimally represented
and litter or debris jams are
debris jams are well
not well represented or
represented
absent
X
X
Widespread Instability: 50%
Stable: <5% of bottom
Localized Instability: 5-50% of bottom affected by localized
of bottom affected by
affected by localized vertical
vertical stream channel down-cutting or scouring
widespread vertical downchannel down-cutting
cutting; head cuts present
X
X

Provide description of
This tributary is not connected to its floodplain. Since the stream was moved from its original location and channelized to
cause(s) and stability trend
a straight reach, the excess shear stresses associated with a lack of planform have caused incision throughout almost
and if F can not be
the entire reach. At the downstream end of the reach the incision decreases the closer it gets to the main channel, but
potentially achieved,
this condition is not expected to improve through natural stream evolution.
provide reason
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Reach ID:

UT-1

Function-based Rapid Reach Level Stream Assessment
Assessment
Parameter

Measurement
Method

Category
Functioning

Functioning-at-Risk

Not Functioning

Stream Pyramid
FunctionLevel
Pyramid
Level 1 Hydrology
Stream Function
3 Geomorphology
7. Buffer Width (ft) from top
of bank
Left Bank Existing
Left Bank Proposed
Right Bank Existing
Right Bank Proposed
8. Riparian Vegetation
Zone (EPA, RBP Habitat
Assessment)

Riparian Vegetation

Left Bank Existing
Left Bank Proposed
Right BankCondition
Existing
Right Bank Proposed
Condition
9. Vegetative Protection

30 - 49 ft

>50

X
X
X
X
Good vegetation community
diversity and density; human
activities do not impact
zone(optimal score 9-10)

Human activities impacted zone minimally (sub-optimal,
score 6-8); width of riparian zone 20-40 feet (6-12 meters);
human activities have impacted zone a great deal
(marginal, score 3-5)

Little or no riparian
vegetation due to human
activities (poor score 0-2)
X

X
X
X
More than 90% of the bank
covered by undisturbed
vegetation. All 4 classes
(mature trees, understory
trees, shrubs, groundcover)
are represented and allowed
to grow naturally. (optimal
score 9-10)

70-90% of the bank covered by undisturbed vegetation.
One class may not be well represented. Disruption evident
but not effecting full plant growth. (sub-optimal score 6-8);
50-70% of the bank covered by undisturbed vegetation.
Two classes of vegetation may not be well represented.
(marginal, score 3-5)

Left Bank Existing
X
Left Bank Proposed
X
Right Bank Existing
X
Right Bank Proposed
X
10.Riparian Zone Invasive Invasive species not present
Invasive species well represented and alter the community
or sparse
Species
Left Bank Existing
Left Bank Proposed
X
Right Bank Existing
Right Bank Proposed
X
Provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

< 30 ft

Less than 50% of the bank
covered by undisturbed
vegetation or more than 2
classes are not well
represented or most
vegetation has been
cropped. (poor score 0-2)

Majority of vegetation is
invasive
X
X

Cattle have access to this entire reach and vegetation is constantly grazed. There is no diversity and other than grazed
grasses, there are a few individual trees that provide some small canopy cover, but this is sporadic along the stream
channel.

Lateral Stability

Stream Function Pyramid Level 3 Geomorphology
11. Dominant BEHI/NBS
Rating
Existing Condition
(Right bank)
Proposed Condition
(Right Bank)
Existing Condition
(Left bank)
Proposed Condition
(Left Bank)
12. Dominant Bank Erosion
Existing Condition
Proposed Condition
Provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

L/VL, L/L, L/M, L/H, L/VH,
M/VL

M/L, M/M, M/H, L/Ex, H/L, M/VH, M/Ex, H/L, H/M, VH/VL,
Ex/VL

H/H, H/Ex, VH/H, Ex/M,
Ex/H, Ex/VH, VH/VH, Ex/Ex

X
X
X
X
Dominate bank erosion rate
is low
10%

Dominate bank erosion rate is moderate
10-25%

Dominate bank erosion rate
is high
>25%

X
X
The existing channel has been historically straightened and ditched. Because of this, the channel is straight, with no
natural pattern. Because it is straight, there is less near bank stress and the bank erosion is moderate. The restored
channel will have stable meander bends throughout the restored length.
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Reach ID:

UT-1

Function-based Rapid Reach Level Stream Assessment
Assessment
Parameter

Measurement
Method
13. Shelter for Fish and
Macroinvertebrates (EPA
1999)

Existing Condition
Proposed Condition
14. Large Woody Debris
Index (LWDI)
Exisiting Condition
Proposed Condition
15. Percent Riffle <3%
slope
Existing Condition
Proposed Condition
16a. Pool-to-Pool Spacing
Ratio (Watersheds < 10 mi2)

Bedform Diversity

Existing Condition
Proposed Condition
16b. Pool-to-Pool Spacing
Ratio (Watersheds > 10 mi2)
Existing Condition
Proposed Condition
17a. Pool Max Depth
Ratio/Depth Variability

Category
Functioning

Functioning-at-Risk

Not Functioning

Greater than 70% of
Stream Function Pyramid Level 1 Hydrology
substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
20-70% mix of stable habitat; suited for full colonization
Less than 20% mix of stable
submerged logs, undercut
potential; adequate habitat for maintenance of populations;
habitat; lack of habitat
banks, rubble, gravel, cobble
presence of additional substrate in the form of new fall, but
availability less than
and large rocks, or other
not yet prepared for colonization (may rate at high end of desirables obvious; substrate
stable habitat and at stage to
scale)
unstable or lacking
allow full colonization
potential (i.e., logs/snags that
are not new fall and not
transient)
X
X
LWDI of project reach does
LWDI of project reach equals LWDI of project reach does not equal reference reach, but not equal LWDI of reference
is trending towards reference
LWDI of reference reach
reach and is not trending
towards reference
X
X
Streams in Alluvial Valleys (C, E)
70 - 80 or 40 - 60

>60 - <70

> 80 or < 40
X

X
3.0 - 4.0 or 5.0 - 7.0

>4.0 - <5.0

< 3.0 or >7.0
X

X
>5.0 - <7.0

3.5 - 5.0 or 7.0 - 8.0

<3.5 or >8.0

>1.5

1.2 - 1.5

<1.2

1.1 - 1.2

<1.1

(Gravel Bed Streams)

Existing Condition
Proposed Condition
17b. Pool Max Depth
Ratio/Depth Variability

X
X
>1.2

(Sand Bed Streams)

Existing Condition
Proposed Condition
Moderate Gradient Streams in Colluvial Valleys
18. Pool-to-Pool Spacing
Ratio (3-5% Slope)
Existing Condition
Proposed Condition
19. Pool Max Depth
Ratio/Depth Variability
Existing Condition
Proposed Condition
20a. Percent Riffle 3% 10% slope
Existing Condition
Proposed Condition
20b. Percent Riffle >10%
slope
Existing Condition
Proposed Condition
Provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

0.5- 4.0

4.0 - 6.0

>6.0

>1.5

1.2 - 1.5

<1.2

>50 - <60

50 - 40 or 60 - 70

> 70 or < 40

>75 - 80

70 - 75

< 70

The channel has been ditched and has cut down to bedrock in many areas. In other areas, there is a clay bottom to the
stream and very little sediment variation. The pools do not show much variability because the riffle and pool features are
indistinct and mostly absent from the channel, generally only associated with headcuts. The restored stream will have a
distinct riffle-pool sequence and the pools will be deep enough so that when flow slows in mid-summer, there will still be
water in the pools to serve as habitat and bedform diversitty.
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Reach ID:

UT-1

Function-based Rapid Reach Level Stream Assessment
Assessment
Parameter

Measurement
Method

Category
Functioning

Functioning-at-Risk

Not Functioning

Water Quality and Nutrients

(Do not complete if stream is ephemeral)

StreamPyramid
FunctionLevel
Pyramid
Level 1 Hydrology
Stream Function
4 Physicochemical
21. Water Appearance and Very clear, or clear but teaFrequent cloudiness especially after storm events; objects
Nutrient Enrichment
colored; objects visible at
visible to depth 0.5 to 3.0 ft; may have slight green color; no
(USDA 1999)
depth 3 to 6 ft (less if slightly oil sheen on water surface. Fairly clear or slightly greenish
colored); no oil sheen on
water along entire reach; moderate algal growth on stream
surface; no noticeable film on
substrate
submerged objects or rocks.
Clear water along entire
reach; diverse aquatic plant
community includes low
quantities of many species of
macrophytes; little algal
growth present

Existing Condition
Proposed Condition
22. Detritus (Petersen, 1992)

X
X
Mainly consisting of leaves
and wood without sediment
covering it

Leaves and wood scarce; fine organic debris without
sediment

Existing Condition
Proposed Condition

Very turbid or muddy
appearance most of the time;
objects visible at depth< 0.5
ft; slow moving water maybe
bright green; other obvious
water pollutants; floating
algal mats, surface scum,
sheen or heavy coat of foam
on surface; or strong odor of
chemicals, oil, sewage, or
other pollutants. Pea-green,
gray, or brown water along
entire reach; dense stands of
macrophytes clogging
stream; severe algal blooms
creating thick algal mats in
stream

Fine organic sediment - black
in color and foul odor
(anaerobic) or detritus absent

X
X

In the existing stream the water is frequently cloudy becasue of sediment from the eroding banks, which is frequently
Provide description of
associated with cows accessing the stream. The stream is always turbid after a storm event due to the agricultural
cause(s) and stability trend
watershed. There is a small amount of detritus in the stream channel, but the bed is still dominated by fine sediment. The
and if F can not be
proposed condition may still have some cloudy water during storm events, because of upstream landuse, but during
potentially achieved,
normal flows, the buffer and the disconnection of direct runoff flows will reduce sediment and nutrients entering the site
provide reason
from the adjacent pasture area.

Biology

(Do not complete if stream is ephemeral)

Stream Function Pyramid Level 5 Biology
23. Macroinvertebrate
Index Semi Quantitative
Single Habitat (SQSH)
Macroinvertebrate Sample
(as defined in 2011 TN
State QSSOP for
macroinvertebrate surveys)

SQSH Score:
30-34
(Ecoregion 73A; 20-24)

SQSH Score:
>34
(Ecoregion 73A; >24)

Existing Condition
Proposed Condition
24. Macroinvertebrate
Tolerance from NCBI
Metric Score (as defined in Abundant intolerant species
the 2011 TN State QSSOP
6
for macroinvertebrate
surveys)

X
X

Existing Condition

Limited intolerant species

Only tolerant species

4

<4

X

Proposed Condition
25. Fish Presence
Existing Condition

SQSH Score:
<30
(Ecoregion 73A; <20)

X
Rare

Abundant

Not present

X

Proposed Condition
X
Provide description of
Significantly changing the water quality in this agricultural watershed is not likely. However, the project could create more
cause (s) and stability trend
niches for macroinvertebrates, which may increase the biological function of the stream. This will especially be the case
and if F can not be
with the creation of deep water habitat, which does not exist onsite currently. Creating pools will provide more areas for
potentially achieved,
refuge for macroinvertebrates during temporary dry periods.
provide reason
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North Creek Reach 1

N/A (regional curve will be
assessed during design phase)

0.43
0.9
19.3
17.9
0.9
N/A (regional curve will be
assessed during design phase)
N/A (regional curve will be
assessed during design phase)
N/A (regional curve will be
assessed during design phase)

20.7
1.4
42.3

2.2
0.0065
Bedrock/Cobble
C1/C3

*

*
2.0

1.7

1.7

1.8

1.5

1.1

1.3

1.4

1.3

1.5

1.3

1.3

19

23

23

21

* Riffle data was calculated from surveyed cross-sections

North Creek Reach 1

1.4
2.2

259

177

13.4

9.2

2.4

2.8

2.9

2.7

3.1

3.2

11.3

3.0

5
180

North Creek Reach 1

31.0

100

44.0

15

115
1275
Moderate (21)

9.0

<6m

<6m
2

2

C3F3C1/3
Stage VI

The channel originally was a C3 channel and then through channelization it degraded and widened. Overtime,
the channel cut down to bedrock and stabilized back into a C channel.

North Creek Reach 2

N/A (regional curve will be
assessed during design phase)

0.7
N/A
8.7
7.1
0.8
N/A (regional curve will be
assessed during design phase)
N/A (regional curve will be
assessed during design phase)
N/A (regional curve will be
assessed during design phase)

10.8
1.2
>24.4

>2.2
0.0059
Silt/Clay
C6

*
1.7
1.2
1.4
33
* Riffle data was calculated from surveyed cross-section

North Creek Reach 2

1.4
>2.2

*

119
13.7

1.9

2.6

2.4

3.3

* Pool data was calculated from surveyed cross-sections

13.7
2.9

1
95

North Creek Reach 2

40

29

40
603
Moderate (21)

6.6

20-40'
5

20-40'
5

C6G6C6
Stage VI
The channel originally was a C3 channel and then through channelization it degraded. Overtime,
the channel stabilized back into a C channel.

Regional Curve will be a

N/A (regional curve will be
assessed during design phase)

0.08
0.9
3.9
3.6
0.9
N/A (regional curve will be
assessed during design phase)
N/A (regional curve will be
assessed during design phase)
N/A (regional curve will be
assessed during design phase)

4.3
1.2
7.3

1.9
0.0048
Gravel
G4c

*

*

3.0

2.4

2.8

1.5

1.2

1.4

2.0

2.0

2.0

56'

81'

29'

* Riffle data was calculated from surveyed crosssections

UT1

UT1

2.0
1.9

*

90

136

90

23.1

34.9

23.1

2.5

1.8

1.7

1.5

2.8

2.0

1.9

1.7

Pool data was calculated from surveyed crosssections

27.0
2.1

4
130

UT1

15

37.5

15
781
Moderate (29)

1.9

0-5'

0-5'

0

0

C4G4c
Stage III

The channel originally was a C6 channel and then through channelization it has degraded into a straight G4c
channel with a shallow slope.

Division of Water Pollution Control
QSSOP for Macroinvertebrate Stream Surveys
Revision 5
Effective Date: July 1, 2011
Appendix B: Page 1 of 17

MACROINVERTEBRATE ASSESSMENT REPORT
Station ID: CUMBE208.1T0.7DA
Date Collected: 2/3/16
Stream: UNT TO CUMBERLAND RIVER
Ecoregion(s): 71H
Location: NCRiffle
Project: KCI Technologies
HUC/ADB Segment: TN05130202
Watershed Group: 5
Sampled By: J Sitz
ID By: TJM
Scored By: TJM 2/10/16
If new station send additional information requested on header of stream survey field sheet to PAS
DRAINAGE AREA (circle one):

≤ 2 square miles

SAMPLE TYPE (circle one) BIORECON
BIORECON
METRIC

> 2 square miles

SQBANK

LAB LOG #

SQKICK
EFO LOG #

FAMILY LEVEL
Value
Score

GENUS LEVEL
Value
Score

Taxa Richness
EPT Richness
Intolerant Taxa
BR INDEX SCORE: Family ______
COMMENTS :
SQSH

Genus _________

LAB LOG # KCI-1

METRIC
Total individuals in subsample
Taxa Richness
EPT Richness
% EPT-Cheum
% OC
NCBI
% Clingers
% TNUTOL

SOP date _______

EFO LOG #
VALUE
170
17
3
3.5
5.9
7.51
2.9
40.6

SCORE
NA
2
0
0
6
2
0
6

TMI SCORE __16*_ SOP Date _______
COMMENTS : * Assessing data should be used with caution, stream drainage is under 2.5 sq
mi.

HABITAT ASSESSMENT SCORE _na__RR/HIGH GRAD. (or) _______GP/LOW GRAD.
HABITAT GUIDELINES FOR SUBREGION (Circle one)

ABOVE

BELOW

Division of Water Pollution Control
QSSOP for Macroinvertebrate Stream Surveys
Revision 5
Effective Date: July 1, 2011
Appendix B: Page 2 of 17

MACROINVERTEBRATE ASSESSMENT REPORT
Station ID: CUMBE208.1T0.5T0.1DA
Date Collected: 2/3/16
Stream: UNT UNT TO CUMBERLAND RIVER
Ecoregion(s): 71H
Location: Farm near Menees Lane
Project: KCI Technologies
HUC/ADB Segment: TN05130202
Watershed Group: 5
Sampled By: J Sitz
ID By: CAP
Scored By: CAP 2/9/16
If new station send additional information requested on header of stream survey field sheet to PAS
DRAINAGE AREA (circle one):

≤ 2 square miles

SAMPLE TYPE (circle one) BIORECON
BIORECON
METRIC

> 2 square miles

SQBANK

LAB LOG #

SQKICK
EFO LOG #

FAMILY LEVEL
Value
Score

GENUS LEVEL
Value
Score

Taxa Richness
EPT Richness
Intolerant Taxa
BR INDEX SCORE: Family ______

Genus _________

SOP date _______

COMMENTS :

SQSH

LAB LOG # KCI2

METRIC
Total individuals in subsample
Taxa Richness
EPT Richness
% EPT-Cheum
% OC
NCBI
% Clingers
% TNUTOL

EFO LOG #
VALUE
204
23
0
0
30.9
7.85
0
54.4

SCORE
NA
4
0
0
6
2
0
4

TMI SCORE __16* _ SOP Date ___2011____
COMMENTS : Data had to have an organism subsample since there were 324 organisms total
in sample,

HABITAT ASSESSMENT SCORE _na__RR/HIGH GRAD. (or) _______GP/LOW GRAD.
HABITAT GUIDELINES FOR SUBREGION (Circle one)

ABOVE

BELOW
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Neely’s Bend Restoration Project

Appendix E
Rapid Bioassessment Protocol
Data Sheets

0
122345670890 26506 334000 60133406350330
30000
0

Reach 1
North Creek
36.222841, -86.647933

0
0

8/26/2016
71H

Michael Underwood
1:00 PM

0
122345670890 26506 334000 60133406350330
30000
0

5
5

2
2

1
1

116

0
0

0
122345670890 26506 334000 60133406350330
30000
0

Reach 2
North Creek
36.221031, 86.646807

0
0

8/26/2016
71H

Michael Underwood
2:00 PM

0
122345670890 26506 334000 60133406350330
30000
0

5
5

4
4

5
5

72

0
0

0
122345670890 26506 334000 60133406350330
30000
0

UT1

Josh Sitz
UT1 to North Creek
36.218088, -86.649875

0
0

12/8/2015
71H

8:30 AM

0
122345670890 26506 334000 60133406350330
30000
0

5
5

3
3

0
0

88

0
0
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Project Maps
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Appendix G
Site Photos
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North Creek – 1

Looking downstream upstream portion of North
Creek

Looking at cattle eroded banks, lack of riparian
buffer, and unstable multithread channel.

North Creek – 2

View of downstream portion of channel with
eroding banks and invasive dominated riparian
buffer.

Similar portion of channel as previous photo.

Prospectus

Neely’s Bend Restoration Project

UT‐1

View of upstream part of UT‐1, with incised channel
and old concrete block dam.

View of UT‐1 with incised channel and poor quality
riparian buffer.

View of headcut on UT‐1.

View of UT‐1 with livestock access and poor quality
riparian buffer.

Prospectus

Neely’s Bend Restoration Project

Appendix H
Example Conservation Easement Language

CONSERVATION EASEMENT
This Conservation Easement is made this
day of
, 20 , by and between
, located at
, (individually and collectively,
“Grantor”); and XXXXX, located at XXXXX (“Grantee”). The designations of Grantor and Grantee as
used herein shall include said parties, their heirs, successors, and assigns, and shall include singular,
plural, masculine, feminine, or neuter as required by context.
The purpose of the conservation easement granted by this instrument is to protect streams,
wetlands, riparian areas, and surface areas within the watershed where the Property (defined below) is
located, to the end that the waters flowing over it and the waters into which those waters flow may be
preserved in quality and protected in their present uses.

WITNESSETH
WHEREAS, XXXXX, Grantee, is a XXXX corporation with the power and capacity to hold an
interest in real property, among other things, and is a qualified organization for the purposes of acquiring,
maintaining, restoring, enhancing, creating and preserving stream, wetland and riparian resources that
contribute to the protection and improvement of water quality, flood prevention, fisheries, aquatic habitat,
wildlife habitat, and recreational opportunities; and
WHEREAS, Grantor owns in fee simple certain real property (the “Property”) situate, lying and
being in Davidson County, Tennessee, and more particularly described in Exhibit A, attached hereto.
WHEREAS, Grantor and Grantee recognize that the Property possesses natural, scenic, biological,
and aquatic resources of great importance to Grantor and to the people of the State of Tennessee.
.
WHEREAS, this Conservation Easement from Grantor to Grantee has been negotiated, arranged
and provided for as a condition of a mitigation banking instrument (“MBI”) between KCI Technologies,
Inc. (KCI) and the Interagency Review Team (IRT), to provide stream mitigation in the Cumberland River
Basin.
WHEREAS, Grantor is willing to grant a Conservation Easement and Right of Access over the
herein described areas of the Property, thereby restricting and limiting the use of the areas of the Property
subject to the Conservation Easement to the terms and conditions and purposes hereinafter set forth, and
Grantee is willing to accept said Easement and Access Rights. The Conservation Easement shall be for the
protection and benefit of the waters of the Cumberland River.
NOW, THEREFORE, in consideration of the mutual covenants, terms, conditions, and restrictions
hereinafter set forth, Grantor unconditionally and irrevocably hereby grants and conveys unto Grantee, its
successors and assigns, forever and in perpetuity, a Conservation Easement along with a general Right of
Access.
The purposes of this Conservation Easement are to maintain, restore, enhance, construct, create and preserve
stream, wetland and/or riparian resources in the Conservation Easement Area that contribute to the
protection and improvement of water quality, flood prevention, fisheries, aquatic habitat, wildlife habitat,
and recreational opportunities; to maintain permanently the Conservation Easement Area in its natural
condition, consistent with these purposes; and to prevent any use of the Easement Area that will
significantly impair or interfere with these purposes.

1

AGREEMENT
The parties agree as follows:
ARTICLE 1
STREAM MITIGATION AND IMPROVEMENTS
A.
Development of Stream Mitigation Plan. At its sole cost and expense, KCI agrees to
design a mitigation plan for the streams, which may include, but is not limited to the following activities:
1.

Stream restoration: Return the degraded, disturbed or altered streams to a natural, stable
condition.

2.

Bank Stabilization: Permanently stabilize actively eroding stream banks on the Property.
KCI may re-slope vertical banks and/or use bioengineering techniques that include live
materials, rock, and structures that reduce velocities and provide habitat to the extent
required to stabilize the stream banks on the property.

3.

Riparian Restoration: Establish native riparian vegetation corridors on each of the
restored stream channels.

4.

Livestock Exclusion: Protect the streams on the Property from unrestricted livestock
access in the areas where the presence of livestock has degraded the stream.

B.
Stream Mitigation Improvements. At its sole cost and expense, KCI agrees to design,
implement, construct, perform, install, monitor, and, for the required period, maintain those certain stream
mitigation improvements which KCI deems reasonably necessary to accomplish stream mitigation, in
accordance with the mitigation plan and specifications developed or to be developed by KCI.
C.
Maintenance of Stream Mitigation Improvements.
For a period of 7 years following
completion of the stream mitigation, KCI shall be responsible for maintaining the improvements in
good order and repair at their discretion and cost. The duration of KCI’s maintenance period shall not
limit the perpetual duration of this Conservation Easement or of any other rights and obligations
hereunder. Upon expiration of the maintenance period, Grantor shall only be responsible for maintaining
and repairing (1) any exclusion measures necessary to keep livestock off of the protected Property,
regardless of whether or not the fencing was installed by KCI as part of the improvements or whether it
already existed; and (2) any improvements damaged by the intentional, reckless, or negligent act or
omission of Grantor (or Grantor’s invitee, tenant, licensee, or agent). Nothing herein is intended to
obligate Grantor to maintain or repair the stream mitigation improvements.
D.
Stream Crossings. The Grantor is responsible for all future maintenance and repair of
such structures and crossings. The Grantor may repair, maintain, improve or modify such crossings as
currently exist, including replacing but not expanding, on the same site and with the same footprint,
with like structures, contingent upon the prior written consent of the Grantee.
E.
The Grantor agrees to incorporate by reference this Conservation Easement in any deed
or other legal instrument whereby Grantor divests himself of any interest in all or a portion of the
Property, including but not limited to, a leasehold interest. Grantor further agrees to give written notice to
Grantee of any interest at least thirty (30) days prior to the date of any such transfer.
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ARTICLE 2
PROHIBITED AND RESTRICTED ACTIVITIES
A.
Prohibited Uses. Any activity on or use of the protected Property that is inconsistent with
the purpose of this Conservation Easement or any applicable law and that is not otherwise expressly
retained by Grantor in this instrument is prohibited. Without limiting the foregoing, the following
activities and uses are expressly prohibited:
1.
Water Quality Degradation. No activities causing or contributing to pollution or
alteration of water bodies will be conducted, permitted, or allowed to continue on the protected Property.
Furthermore, no activities that would materially adversely affect the water quality; that materially alter
natural water levels or drainage, or that materially contribute to sedimentation; that materially alter
surface water flow, in or over the protected Property or into any surface waters adjacent thereto; or that
may otherwise cause material soil degradation or erosion will be conducted, permitted, or allowed to
continue. No diking, dredging, draining, piping, or other activity causing any alteration to streams will be
conducted, permitted, or allowed to continue on the protected Property, except activities to restore natural
hydrology, or stream enhancement, as permitted by state and other appropriate authorities. There shall be
no material alteration or manipulation of the streams, creeks, ponds, and/or other water courses located on
the protected Property. Disruption of natural drainage patterns and creation of artificial drainage patterns
on the protected Property is prohibited.
2.
Alteration, Excavation, and Fill. There shall be no constructing of any new
temporary or permanent structure or facility on or above the protected Property. There shall be no filling,
excavating, mining or drilling, removal of topsoil, sand, gravel, rock, minerals, hydrocarbons or other
materials, nor any building of new roads except as expressly allowed by other provisions of this
instrument, or change in the topography or surface hydrology of the protected Property in any manner.
3.
Vegetation. Without the express prior consent of Grantee, Grantor shall not (1)
cut or remove healthy, living trees, shrubs or plants on the protected Property; (2) use pesticides or
biocides, except in connection with the reasonable treatment of exotic or invasive plant species; or (3)
create fire breaks, all subject to Grantor’s retained rights above.
4.
Vehicles. Use of mechanized vehicles and/or horseback riding is permitted only
on existing paths and only so long as such use does not jeopardize riparian areas. New roads, trails or
pathways may be constructed only in accordance with the purposes of this Conservation Easement and
with prior consent of Grantee (which consent may be withheld or conditioned in Grantee’s sole
discretion). Motorized recreational vehicles may not be operated off designated roads or trails on
the protected Property. Any off-road or recreational vehicle use is prohibited other than as set forth
herein.
5.
Agriculture. Grantor shall not use the protected Property for any Agricultural
Uses (defined below). “Agricultural Uses” means (1) breeding, raising, boarding, pasturing and grazing
Livestock of any nature and description, (2) row cropping, and/or (3) haying. “Livest ock” means cattle,
horses, goats, sheep, llamas, chickens, turkeys and similar animals.
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B.
Construction and Maintenance of the Stream Mitigation Improvements. Nothing herein
shall be interpreted or construed as prohibiting Grantor or GRANTEE from implementing,
constructing, performing, installing and maintaining the stream mitigation improvements on the Property.
C.
Improvements. All improvements to the protected Property by Grantor shall be subject to
the prior written approval of the Grantee and shall not be inconsistent with the mitigation purposes.
ARTICLE 3
DURATION OF EASEMENT
This Conservation Easement shall be a servitude running with the land in perpetuity. Every
provision of this Conservation Easement that is enforceable against Grantor or Grantee shall also be
enforceable against their personal representatives, heirs, successors, assigns, tenants, licensees, invitees,
and agents.
ARTICLE 4
NO PUBLIC ACCESS
The granting of this Conservation Easement does not convey to the public the right to enter the
protected Property or Property for any purpose whatsoever.

ARTICLE 5
ENFORCEMENT AND REMEDIES
A.
Upon any breach of a term of this Conservation Easement by Grantor, Grantee may
exercise any or all of the following remedies:
1. Institute suits to enjoin any breach or enforce any Term by temporary, and/or
permanent injunction either prohibitive or mandatory, including a temporary
restraining order.
2. Require that the protected Property be restored promptly and substantially to the
condition that existed immediately prior to such breach.
The remedies granted herein shall be cumulative and shall be in addition to all appropriate legal
proceedings and any other rights and remedies available to Grantor or Grantee as applicable at
law or equity. If Grantor is found to have breached any of the Grantor’s obligations under this
Conservation Easement, Grantor shall reimburse Grantee for any costs or expenses incurred by
Grantee, including court costs and reasonable attorney’s fees.
B.
No failure on the part of either party to enforce any term hereof shall discharge or
invalidate such term or any other term hereof or affect the right of either party to enforce the same in the
event of a subsequent breach or default.
C.
The Grantee shall have the right to enter the protected Property at reasonable times for
the purpose of inspecting the protected Property to determine whether the Grantor is complying with
the terms of this Conservation Easement; provided, however, except in cases where Grantee
determines that immediate entry is required to prevent, terminate or mitigate a suspected or actual
violation of this Conservation Easement that is likely to cause material or irreparable harm, such entry
may be made at any time. This right of inspection does not include access to the interior of buildings and
structures. Grantee agrees to indemnify and hold Grantor harmless of any injury resulting from any
such entry. Nothing herein is intended to limit Grantee’s right to access the protected Property consistent
with the rights and obligations set forth above.
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ARTICLE 8
MISCELLANEOUS
A.
Grantee may assign its rights under this Conservation Easement to any “qualified
organization” so long as such assignee assumes Grantee’s obligations. If any such assignee is dissolved
or abandons this Conservation Easement or the rights and duties of enforcement herein set forth, or if
proceedings are instituted for condemnation of this Conservation Easement, the rights shall revert to
Grantee.
B.
If circumstances arise in the future that frustrate the purpose of this Conservation
Easement or render this Conservation Easement unfeasible to accomplish, this Conservation Easement
may be terminated or extinguished with respect to all or part of the protected Property by mutual consent
of the Grantor and Grantee, their heirs, successors or assigns, or by judicial proceedings in a court
of competent jurisdiction in the State of Tennessee.
C.
If all or any part of the protected Property is taken under the power of eminent domain by
public, corporate or other authority, or otherwise acquired by such authority through a purchase in lieu of
a taking, Grantor and Grantee shall join in appropriate proceedings at the time of such taking to recover
the full value of the interests in the protected Property subject to the taking and all incidental or
direct damages resulting from the taking. All expenses, including attorneys’ fees, reasonably incurred
by the parties in connection with such taking shall be paid out of the recovered proceeds. The respective
rights of Grantor and Grantee set forth in this paragraph shall be in addition to, and not in limitation of,
any rights they may have at common law with respect to a modification or termination of this
Conservation Easement by reason of the exercise of powers of eminent domain or a purchase in lieu.
D.
This Conservation Easement may be amended only by mutual agreement of the parties,
but so long as any proposed amendment does not have a material adverse effect on the conservation
values represented by this Conservation Easement and the mitigation purposes, Grantee agrees to sign
any and all documents necessary to give effect to any proposed amendment.
E.
This Conservation Easement shall be construed to promote the purposes of the
Conservation Agreement Act of 1981 and the purposes described in this Conservation Easement. The
terms of this Conservation Easement do not replace, abrogate or otherwise set aside any local, state or
federal laws, requirements or restrictions imposing limitations on the use of the Property.
F.
This instrument sets forth the entire agreement of the parties with respect to the
Conservation Easement and supersedes all prior discussions, negotiations, understandings or agreements
relating to this Conservation Easement. If any term is found to be invalid, the remainder of the terms of
this Conservation Easement, and the application of such term to persons or circumstances other than those
as to which it is found to be invalid, shall not be affected thereby. The parties agree upon the background
information set forth above, which are incorporated herein by reference.
G.
Grantor has provided to Grantee all deeds of trust affecting the Property or which
will affect the Property prior to the recording of this Conservation Easement.
H.
Any notices by Grantor to Grantee pursuant to any term hereof shall be sent by
registered or certified mail, return receipt requested, addressed to KCI Technologies, Inc., 7003
Chadwick Drive, Suite 343, Brentwood, TN 37027 or to such other address as Grantee may establish
in writing on notification to Grantor, or to such other address as Grantor know to be the actual
location of Grantee.
I.

For purposes of this Conservation Easement, “Grantor” shall mean only, at any
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given time, the then-current fee simple Grantor(s) of the protected Property and shall not include the
original Grantor herein unless said original Grantor is still the then current fee simple owner(s) of the
Property, except that if any Grantor has violated any term of this Conservation Easement, such Grantor
shall continue to be liable therefore.
J.
In any case where the terms of this Conservation Easement require the permission,
consent or approval of Grantee, approval shall be requested by written notice to Grantee prior to
the proposed activity or use and the approval shall not be unreasonably withheld, conditioned or delayed
by the Grantee. Grntee shall consider the specific term of this Conservation Easement requiring the
approval and the purpose of this Conservation Easement. The approval shall be deemed to have been
given unless within sixty (60) days after receipt of notice, Grantee mails notice to Grantor of disapproval
and the reason therefore. In the event of a conflict between this paragraph and a term requiring
approval, the term requiring approval shall prevail.
K.
Grantor covenants and represents that (i) Grantor is the sole Grantor and is seized of
the Property in fee simple and has good right to grant and convey the aforesaid Conservation Easement;
(ii) there is legal access to the protected Property; and (iii) the Grantee shall have the use of and enjoy
all of the benefits derived from and arising out of the aforesaid Conservation Easement.
ARTICLE 9
EXHIBITS
The following exhibits for are hereby made a part of this Conservation Easement:
Exhibit A. Boundary Description of the Property, along with a copy of the relevant
plat map is attached hereto and made a part hereof. Exhibit A consists of page(s).
Exhibit B. Boundary Description of the protected Property, along with a copy of an aerial
photograph of the protected Property, if available) is attached hereto and made a part
hereof. Exhibit B consists of page(s).
Exhibit C. Aerial Photograph showing the approximate extent of conservation area being
conveyed (protected “Property”) and any existing structures thereon, as well as
accompanying Plat Map. Exhibit C consists of
page(s).
TO HAVE AND TO HOLD unto Grantee, forever. The covenants agreed to and the terms,
conditions, and restrictions imposed as aforesaid shall be binding upon Grantor, and Grantor’s
survivors, agents, personal representatives, heirs, successors, assigns, and shall continue as a servitude
running in perpetuity with the Property.
[Signature page follows.]
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Prospectus

Neely’s Bend Restoration Project

Appendix I
Hydrologic Determination Sheets
And
Preliminary JD

Davidson

8/26/2016

North Creek - 1
Josh Sitz/KCI Technologies
Neely's Bend Restoration Project

Madison, TN (farm near end of Menees Ln)
051302020302

Nashville East (o36086b6)

36.222835
-86.647932

2.38 inches

Recent & Seasonal Rainfall: Nashville International Airport precip. gauge from NOAA. 30-Year Normals: NOAA climate normals (airport gauge)

0.43 acres
Arrington Silt Loam (0-2% slopes)

NRCS

Agriculture/Pasture

Stream

A macroinvertebrate sample was conducted prior to the Hydrologic Determination date. Results
of the sample indicated the watercourse supported multiple populations of obligate lotic organisms with greater than or equal to
two month aquatic phases. Specifically, 4 specimens of Rhyacophila sp. of the Family Rhyacophilidae and 2 specimens of
Hydrobaenus sp. of the Family Chironomidae were collected in the sample. A complete report and a list of species included
were provided to TDEC during the prospectus stage of the restoration project. Secondary indicators were also scored and
confirmed the channel is a stream.

12.25

4.75

8.75

*

**

25.75

*A full report and list of species has been provided to TDEC.
** Small area of smartweed observed in channel.

Davidson

8/26/2016

North Creek - 2
Josh Sitz/KCI Technologies
Neely's Bend Restoration Project

Madison, TN (farm near end of Menees Ln)
051302020302

Nashville East (o36086b6)

36.221062
-86.646777

2.38 inches

Recent & Seasonal Rainfall: Nashville International Airport precip. gauge. 30-Year Normals: NOAA climate normals (airport gauge)

0.7 acres
Arrington Silt Loam (0-2% slopes) / Lindell Silt Loam (0-2% slopes)

NRCS

Agriculture/Pasture

WWC

Pressure transducers were installed in a riffle along North Creek-2 in early 2016. Flow data
indicates that the channel only flows in direct response to significant rainfall events, and does not continue to flow for 7 days
following the event. Secondary indicators were scored in the field and confirmed the feature is a wet weather conveyance.

10.75

3.25

2

16

Davidson

8/26/2016

UT-1
Josh Sitz/KCI Technologies
Neely's Bend Restoration Project

Madison, TN (farm near end of Menees Ln)
051302020302

Nashville East (o36086b6)

36.218130
-86.649704

2.38 inches

Recent & Seasonal Rainfall: Nashville International Airport precip. gauge. 30-Year Normals: NOAA climate normals (airport gauge)

0.08 acres
Lindell Silt Loam (0-2% slopes)

NRCS

Agriculture/Pasture

Stream

A spring box exists at the top of the unnamed tributary indicating that the channel has been used
as a supply of drinking water. Two photos were taken of the spring box.

9/13/2016

Adam Spiller, 7003 Chadwick Drive Suite 343, Brentwood, TN 37027

Neely's Bend Project is located north of Menees Lane near the Cumberland River in the Neely's Bend area of
Madison. The beginning of the project limits is located in the North central section of Stephen North's property.
The project terminates where the stream flows under Menees Lane on the south side of the property.

Davidson

TN

86.647027

36.219879

Cumberland River

3,936

12
Riverine
Perennial/Intermittent/Ephemeral

Madison

X
Vicinity Map, Existing Conditions Map

X

1:24, Nashville-East

X

2014 TN Statewide Aerial (NAIP)

Neely's Bend Restoration Project

Stream Summary Table

September 2016

Table 1.

Stream Name
North Creek - Reach 1
North Creek - Reach 2
North Creek - Reach 21
Unnamed Tributary 1
1

Stream Status
Intermittent
Ephemeral
Perennial
Perennial

Length
(Feet)
841
1,386
390
1,319

- Begins at Confluence with Unnamed Tributary to North Creek

Width
(Feet)
19
9
9
4

Cowardin
Class
Riverine
Riverine
Riverine
Riverine

Latitude
36.2228
36.2210
36.2177
36.2181

Longitude
-86.6479
-86.6468
-86.6457
-86.6499

_
^

Robertson

Cheatham
Davidson

Sumner

_
^

Wilson

Sources: Esri, HERE, DeLorme, USGS, Intermap, increment P Corp.,
NRCAN, Esri Japan, METI, Esri China (Hong Kong), Esri (Thailand),
MapmyIndia, © OpenStreetMap contributors, and the GIS User Community
Rutherford
Williamson

Neely's Bend Restoration - Vicinity Map

_
^

Project Location
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Neely's Bend Restoration - Existing Conditions
North Creek-1 (841 lf)

North Creek-2 (1776 lf)
UT1 (1,319 lf)

Other Streams

Approximate Parcel Boundary
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Neely's Bend Restoration - Topographic Map
North Creek-1
North Creek-2
UT1

Other Streams
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Neely's Bend Restoration - Project Aerial
North Creek-1
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Prospectus

Neely’s Bend Restoration Project

Appendix J
Large Woody Debris Data Sheets
And
BEHI Data Sheets
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North Creek Reach 1
Representative  left bank

Josh Sitz and Michael Underwood
36.221734

21

Moderate

08/26/2016
86.646965

North Creek Reach 1
Located at pool cross-section  left bank

Josh Sitz and Michael Underwood
36.222003

31

High

The eroded bank is approximately 70' long.

08/26/2016
-86.646729

North Creek Reach 1

Josh Sitz and Michael Underwood

Located approximately 30' downstream of riffle cross-section  right bank

36.222491

44

Very High

Eroded bank is approximately 15' long and this is the worse case of eroded bank in the surveyed section of Reach 2.

08/26/2016
-86.647239

North Creek Reach 2

Josh Sitz and Michael Underwood

Representative  left bank

36.218967

21

Moderate

08/26/2016
-86.645949

North Creek Reach 2

Josh Sitz and Michael Underwood

Right bank

36.218385

29

Moderate

This is the worse case of bank erosion found along the surveyed section of Reach 2.

08/26/2016
-86.645813

UT1

Josh Sitz and Michael Underwood

Located approximately 30' downstream of riffle cross-section  left bank

36.218025

29

Moderate

The eroded bank is approximately 40' long.

08/26/2016
-86.646847

UT1

Josh Sitz and Michael Underwood
36.218204

Left bank

37.5

High

The eroded bank is 15' long and this is the worse case of bank erosion along UT1 in the surveyed section.

08/26/2016
-86.647973

