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Handbook Overview

The purpose of the Stream Stewardship and Recovery Handbook is ticatieast @asearce

for private landowners to better understand their streamside properties in théaagetext of the
watershed, what they can do to practice good stream stewardship and when/howgthey should enga
outside help for stewardship or recovery projects.

— Mission Statement, developed by the Handbook Steering Committee

Why a Landowner Handbook on Stream Stewardship?

The idea for this handbook grew out of the recovery effortd aftasltrad®®flood and federally declared disasters. The
Lefthand, Big Thompson, Little Thompson and Saint Vrain watersheds were all hgakity264@aétatibAll four
watersheds have since been involved in numerous stream recovery and stewardshab wiofcige radunded by the
state of Colorado through the Department of Local Affairs (DOLA) disas
recovery program. The projects included private landowners, governm
Stewarol stoo-er(ﬂnoun agencies, funding administrators, watershed coordinators, enginee
environmental scientists, landscape architects and river constructors.

Through the course of these projects, everyone involved learned valua
lessons about how streams function during and after a record-breaki
flood, as well as how landowners can bsteyeadsof the stream
system. From these lessons, the idea of a Handbook meant specifice
_ for private landowners living along streams was born. DOLA funde
stream corridor antatershed. the project, with the Lefthand (LWOG), Big Thompson (BTWC), Lit

Macmillandictionary.com, [pate 188] Thompson (LTWC) and Saint Vrain (SVCC) Watershed Coalitions mak
up the Handbook Steering Committee.

"Someone who takes care of something
and protects it."

In the case of a stream steward, someone
who takes care of and protects the larger
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Handbook Organization

The Handbook is organized into chapters that can be read individually, or all togditbéthéldhapgers connect to
each other, each one can serve as its own educational resource. In this way, you castchcobsgter @aehjen just
a section at a time.

The chapters also have a progression of technical information, with the earlier cdrepgersebaing mature. As

you progress through the Handbook, the information will become more specifici@aid Therehtepters will also

start to focus more on assessing your property and coming up with projects that fiy.oRojfowing dpey, the
Handbook will teach you about working with outside help - professional enginedrspeswitamsaniz scientists,
landscape architects and river constructors. You will also learn about many free serexdsaartaesailable to

you as a landowner. For those of you who wish to learn evertahartetdion about how streams function and how
professional consultants plan recovery efforts, Chapter 5 discusses two of the most widely-asifpatidrstream cla
systems and how they can relate to your property. The final chapter in the Handbookviortksite Siemddabw the
Handbook can be used to plan for the property. The sites are privatelyiesvineith@ilogithand, Big Thompson, Little
Thompson and Saint Vrain watersheds. Each one has its own unique history, setiities st aupstraints.

One of the recurring messages you will notice in this Handbook is the advice to reach oushe g @oaldca vatier
neighbors, nonprofit organizations and even professional consultants and coymiractoussunerof how to proceed.
While the aim of this Handbook is to empower and teach you as a streamside |laadumestadn,tthiegs dnat you will
need help to complete.

Itis also worth mentioning that stream corridors are complicated networks of ietrscihrat eatedlange at any time
and with very little warning. Many professionals spend their entire career workirgjancbter thede pieces are

connected and how to best protect and restore them. However, they all started Bickanurmyihéhedsr knowledge

on this foundation.

From the authoraNe hope that you find this handbook to be an interesting read and a useful resource.
We are a group of landscape architects, engineers, environmental scientists, rivet goasiiiactors an
designers who care deeply about Colorado's streams and rivers. We are passiedgmiouhén

hopes that you too, will use these tools to be a good steward of your community's streams and rivers.

AUn DN RS
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Commonly Used Terms:

Annual High Water Level

Armoring (bank)

Avulsion

Bald & Golden Eagle

Protection ActBGEPA)

Bankfull

Bank Stabilization

Bank Stability

Bioengineering

Biology

Clean Water AGEWA)

Colorado Noxious Weed Act

The high water mark typically reached on an annual basis within a char
Also referred to as the Ordinary High Water Mark (OHWM or OHW).

Protective covering, such as rocks, logs, vegetation or engineered
materials used to protect and stabilize streambanks.

The sudden change in the course of a river channel (often during a
flood), potentially causing the separation of land from one property and
attachment to another.

Federal Regulation which prohibits anyone, without a permit issued by 1
Secretary of the Interior, from "taking" bald or golden eagles, including 1
parts, nests, or eggs.

The mark or flow of a stream at which it is about to overtop its banks.
Typically, this flow would occur every 1.5 years; therefore, it is sometim
used in reference to a 1.5 year event.

The process by which eroding or failing banks are modified to resist the
channel velocities or protect steep slopes with structural aspects such ¢
boulders, logs, retaining walls and/or vegetation.

The ability of a streambank, including its soils and vegetation, to resist
erosion from water flows and gravity.

Using natural materials, such as boulders, soil, logs and plants to creat
‘engineered’ solution. In the case of this Handbook, most bioengineerin
measures are related to bank stabilization.

The study of living organisms.

The 1972 amendment to the Federal Water Pollution Control Act of 194
with the objective to maintain and restore the integrity of the nation’s we
by regulating pollutants discharged into them.

Under this Act, the Colorado Department of Agriculture (CDOA) has
implemented a noxious weed control program. The aim of this program
is to prevent the introduction of new invasive species, eradicate species
with isolated or limited populations and manage well-established and
widespread noxious weeds.
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Commonly Used Terms:

Conditional Letter of Map
Revisio(CLOMR)

Culvert
Cutbank

Deposition

Diversion

Drop Structure

Ecosystem

Endangered Species Act
(ESA)

Endangered/Threatened

Species

Entrenchment

Equilibrium

FEMA's comment on a proposed project that would, upon construction,
affect the hydrologic or hydraulic characteristics of a flooding source and
thus result in the modification of the existing regulatory floodway, the
effective Base Flood Elevations (BFES), or the Special Flood Hazard Area
(SFHA).

A tunnel carrying a stream or open drain under a road or railroad.
A nearly vertical cliff produced by erosion of the banks of a stream.

Sediment (including rocks and sand) settling out of moving water and
being added to the streambed, bank, or floodplain.

The physical removal of water from a stream or lake via an engineered
structure. Often used to divert water for irrigation, municipal, industrial, or
storage purposes.

Structures that create vertical or near vertical elevation changes in
a stream in order to reduce the slope of the stream upstream and/or
downstream of the structure.

A system, or a group of interconnected elements, formed by the interaction
of a community of organisms with their environment.

A federal regulation to protects animals and plants that are in danger
of extinction (endangered) or are threatened to become endangered
(threatened) and the habitat upon which they depend.

Endangered: any species which is in danger of extinction throughout all or
a significant portion of its range. Threatened: any species which is likely to
become an endangered species within the foreseeable future throughout
all or a significant portion of its range.

A way of measuring the relationship between a stream and its floodplain.
Often measured as a ratio of the width of the flood-prone area to the
surface width of the bankfull channel.

A stream channel in which erosion and deposition are relatively balanced,
resulting in little or no change to the channel shape over time.

.
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Commonly Used Terms:

Erosion
Fish passage
FEMA Flood Insurance Rate
Map(FIRM)

Flood Fringe

Floodplain

Floodplain Conveyance

Floodway

Fluvial Geomorphology
Geology

Geomorphic

Geomorphology
Geotextiles

"Good Wood"

Grading

The movement of soil or rock by wind, water, or other natural processe:

The capability for a stream section to allow fish to move upstream and
downstream through it.

The official map of a community on which FEMA has delineated both
the special hazard areas and the risk premium zones applicable to the
community.

The area outside of the floodway, but still within the 100 year floodplain
An area of low-lying ground adjacent to a river, formed mainly of river
sediments and that is subject to flooding. Typically separated into zone:
based on the probability of flooding frequency.

The amount of water that can flow through a floodplain for a given secti

The channel of a stream or other watercourse and the adjacent land are
through which flood waters will flow most efficiently.

The study of how a stream interacts with its geologic surroundings.
The study of the physical properties of the earth.

Relating to the form of the landscape and other natural features of the
earth’s surface.

Study of the characteristics and history of landforms.

Strong synthetic fabrics used to stabilize loose soils and prevent erosio
Large woody material that does not pose a flood risk and provides a
variety of environmental benefits, including habitat, bank stabilization at

improved hydraulic function.

The act of altering the ground surface to a desired grade or contour by
cutting, filling, leveling, and/or smoothing.
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Commonly Used Terms:

Grade Control

Headcut

Hydric Soil

Hydrograph

Hydrology
Hydraulic Engineering
Impervious

Incision

Large Woody Mater{&WM)

Letter of Map Revision
(LOMR)

Migratory Bird Treaty Act
(MBTA)

Meander

No-Rise Certification

A natural or engineered structure on the channel bed which locally
prevents bed erosion, creating a stable channel slope (or “grade”).

An erosional feature of some streams where an abrupt vertical drop in the
stream bed occurs (also known as a knickpoint). A headcut will typically
migrate upstream as it progresses.

A soil that formed under conditions of saturation, flooding or ponding long
enough during the growing season to develop anaerobic conditions in the
upper part. Found in wetlands.

A graph showing the rate of flow (discharge) versus time past a specific
point in a river, or other channel or conduit carrying flow.

The study of water on the earth, in the earth and in the atmosphere.
The study and design of how fluids move in relation to their environment.
A material that does not allow fluid to pass through it (e.g., concrete).

When a stream has a cut vertically downward through its bed, and has lost
connection with its floodplain.

Dead trees, branches, limbs or logs, often left behind by flood events.

FEMA's modification to an effective Flood Insurance Rate Map (FIRM), or
Flood Boundary and Floodway Map (FBFM), or both.

Federal Regulation which makes it illegal for anyone to take, possess,
import, export, transport, sell, purchase, barter, or offer for sale, purchase,
or barter, any migratory bird, or the parts, nests, or eggs of such a bird
except under the terms of a valid permit issued pursuant to Federal
regulations.

A twist, turn or curve in an active channel of a river, stream or creek. See
Oxbow for the historical/past curves of a river.

A hydraulic certification supported by technical data and signed by a

registered professional engineer, showing that work in the floodway will
result in a zero-rise or a decrease in base flood elevations.

.
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Commonly Used Terms:

Noxious Weeds

Office of Emergency
Managemer{fOEM)

Ordinary High Water Mark
(OHWM)

Outfall

Overflow Channel

Oxbow

Plugs(plants)

Primary Streambed Material

Rheotactic Salmonids

Reach

Riparian

River Dynamics

Aggressive non-native plants that invade an area, displacing native
vegetation and reducing agricultural productivity.

An agency at the local, state or national level that holds responsibility o
comprehensively planning for and responding to and recovering from al
manner of disasters, whether man-made or natural.

The high water mark typically reached on an annual basis within a char
Also referred to as Annual High Water Level.

The place where an irrigation ditch, drain or sewer pipe empties into a
water body.

Sections of stream that do not normally carry water during average dail
flows, but will become active during larger flow events to carry excess
water.

A naturally abandoned or cutoff portion of a historic meander bend; whi
a meander is part of an active channel, an oxbow is the non-active aree
remaining after a meander is cut off from the channel.

Individual wetland or riparian plants that are established by a professior
wetland plant nursery and installed in predetermined areas along a stre
or wetland to expedite plant establishment.

The most common aggregate found in a streambed; examples include
boulders, cobble, gravel and sand.

Fish of the Salmon family (i.e. salmon, trout, char and whitefish) that
generally turn to face into an oncoming current.

A stretch of a stream or river, the boundaries of which are often defined
physical or political changes.

Of, relating to, or situated or dwelling on the bank of a river or other boc
water.

How a river function and moves.
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Commonly Used Terms:

Scour The result of swiftly moving water eroding soil, causing a hole or
depression in the stream bed.

Sediment Solid fragments of inorganic or organic material that come from the
weathering of rock and are carried and deposited by wind, water, or ice.

Streambanks  Sloped areas alongside streams, creeks and rivers that connect the stream
to its floodplain.

Stream Corridor A stream corridor is an ecosystem that usually consists of three major
areas or zones: stream channel, streambank, upland transition.

Stream Slope  The vertical distance that a stream drops over a given horizontal length.
Stream Stewardship The act of supervising or taking care of the larger stream system.

Stream Steward Someone who understands and respects the value of a healthy stream
system and treats the stream in ways that will benefit the entire stream
corridor and watershed.

Stream Restoration A large variety of ecological, physical, spatial and management measures
and practices aimed at restoring the natural state and functioning of
a stream or river system in support of biodiversity, recreation, flood

management and landscape development.

Toe of Bank The bottom of a streambank where the bank meets the baseflow water
level of a channel.

Upland Dry areas away from the stream channel.
Velocity The speed of something in a given direction.

Waterway A river, canal, or other body of water serving as a route or way of travel or
transport.

Watershed  An area of land consisting of a network of streams, rivers and lakes that
drains to a single point.

oversight group
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Watercourse

Wetland

Width-to-Depth ratio

Xeric

Commonly Used Terms:

A natural or artificial channel through which water flows or a stream of
water (such as a river, brook, or underground stream).

Area that is inundated or saturated by surface water or groundwater at
a frequency and duration sufficient to support, and that under normal
circumstances support, a prevalence of vegetation typically adapted

to life in saturated soil conditions. Wetlands often need to be identified
and delineated by a professional environmental consultant based on th
available water, types of soils and types of vegetation.

The ratio of the bankfull surface width to the mean depth of the bankfull
channel. The width/depth ratio is key to understanding the distribution c
available energy within a channel, and the ability of various discharges
occurring within the channel to move sediment.

Plant community characterized by, relating to or requiring only a small
amount of moisture.
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CHAPTER

Living Along a Stream

Living along a stream, creek or river places you and your family next to a beautijuRzatwhtieheatural beauty is
thewildlife, plants, ssmbsystemghat are a part of the area. These are all inter-conneabfukiocaeatcto how the stream
functions. Because streams flow through many other properties, your property is Hisseatinecpedperties. In order to
better understand these connections, this chapter will look at considerations thatansideigrepertse This will begin
with your property and then will move to looking at the longer ripariariteynchar vhlfteearn about what your role can be
within the larger watershed and what you can dodd beeam steward

A good stream stewailid someone who understands and respects the value of a healthy stream
system and treats the stream in ways that will benefit the entire stream tesstiédr &ubava
stream stewardship also includes the idea that we are all responsible for treatsmpositdjreams re

Another important part of living along a stream is understanding the
flood risks associated with your property. High seasonal flows and
large floods are a natural function of streams and rivers. As
a landowner, there are ways you can prepare both your
property and your family for when these events occur.
In this chapter, you will learn ways to be prepared
for a large flood event and about a number
of very useful resources available to you

for flood preparation and emergency

help. Finally, the chapter will help you —-
to assess damage to your prope
immediately after a flood in orde

begin a recovery plan.

Chapter 1: Living Along a Waterway




How is living along a stream different?

People choose to live near streams for a variety of reasons: agriculture and raredtiogalsesesdike fishing or
wading, having natural scenery in their backyard or feeling a closer connectitm liangpaloag \&kitream provides
these unique experiences in a special setting, it also exposes the owners to some unitjoesiaks, cons@tiesg As a
streamside landowner, you will want to have a clear understanding of topics that resbditietamntipndide along a stream,
as opposed to properties without streams or rivers.

Living along a stream, portions of your property are probakiipedfiairitaed/ofloodway These areas are legally
defined by FEMA and they are tied into the National Flood Insurance Program (NFiB)afftiel &itéeRrdteance

for properties within NFIP-participating communities. Most, if not all of the areas within thedeerediatetisised
Handbook (Lefthand, Big Thompson, Little Thompson and Saint Vrain), are iy Edtypauincijes. In addition to
these four watersheds, there are over 80 watershed coalitionsoinGb&tabe Find a full directory on the Colorado
Watershed Assembly websitelatadowater.charityfinders.com/Watershed%20Group%20Directory

Because most homeowners insurance policies do not cover flooddiansagaend can be a valuable tool for
streamside properties. You can find out more about the differencsduitlagmme dloodway as well as how to
identify them on your property,'iidbd Risk Managemejntage 3&ection dthapter 2

- A
Find out more about the NFIP: Ynu T“he

Look up communities that participate in the NFIP: Watch videos on how
NATIONAL FLOOD \www.fema.gov/national-flood-insurance-program-  floodplains work at the
INSURANCE PROGRAM  community-status-book LWOG YouTube Channel!

9 http://blt.lv/2vNaPMm)

: Another item to consider is how the limits of your property relate to the
Did You Know...? o : . )
stream. Historically, property boundaries are tied to landmarks or easily
visible features. As a result, many properties along streams use the actual
stream to define the property boundary. Although this seems straightforward,
there are a couple of details that you should be aware of. First, landowners
in Colorado typically own the land under the stream, but not the stream
itself. This means that while you may david tbethe middle of the
stream (or on both sides of the stream), you do not own the actual water or
Visithttps://www.blm.gov/cadastral/ the fish within them. Additionally, you are not allowed to divert water off of

casebook/basicwater.pdf the stream onto your property. Not only can this have negative impacts on
to learn more details! upstream and downstream properties, but it also impacts water rights by
removing water that legally belongs to someone else.

When your property line lies at teater

of a stream, it cdegally changas the
stream moves gradually, but not in the cas
of a large flood event.

oversight group
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The next thing to keep in mind with your streamside propert
waterwaysre a regulated natural amenity. Certain construction a Waterwa)l' WaW°teI’°W4y10un
need to be properly designed and permitted when they are within
or if they impact particular elements such as wetlands or floodpl
is discussed in more detail iR#nitting Requiremenisage 121] A river, canal, or other body of water serving
section of Chapter 3, but a general guide is that if your project wil BRIl Xe AW VA i\ Ko i1 1o %

the stream channel or will impact wetlands, it is likely that the p
require a permit. If the project will modify the floodplain or flood
also require permitting and engineering. Some of these permitEE NIl = e VA Re et R IS
applied for by the landowner, while others will require outside agEER el RN S W AR (1 SR VoL ) )
If you are unsure about if your project will require a permit, you e I [TV o Rl B a1o Rt Ve o)
your local watershed coalition and/or the appropriate local, slate [T IRt R o RN e8]
agency. Contact information for these agencies is provided in RN 1o R - R e o R0
mentioneBermitting Requiremergsction. and creeks that feed into larger rivers are
covered/regulated by the Clean Water Act.
Therefore, certain activities within them will
require permits prior to beginning work.

Dictionary.com, n.d. [page 188]

These regulations are put in place to not only protect the strea
but also to protect all of the property owners that live along the
Small changes on one property can result in greater impact
neighboring properties and the overall watershed. Large chan$
have even greater impacts on the entire stream system. As a landowner,

it is important to recognize these larger connections when considering projects amityquoyeopanty. This is also
important when evaluating the cause of changes on your property. Using,tysukcawleddk with adjacent and
nearby landowners to develop a more sustainable stream for yourself and your community.

This stretch of the Big Thompson River was straightened and
lined with large boulders. While this isn't an ideal solution, it is
sometimes necessary in tight mountain canyons.

Chapter 1: Living Along a Waterway



Understanding a Riparian Corridor

Riparian| riepaireeesuh| adjective
In addition to recognizing the legal and permitting factors as
with streamside properties, it is also important to understa
riparian environments are extremely complex natural
with many inter-connected pieces. These piecesiritplede
ecosystems intricateiver dynamicghat affect how a strea Dictionary.com, n.d. [page 188]
moves and changes over timeseawbnal variationthat can
completely change the stream and its surrounding areas.

Of, relating to, or situated or dwelling on the
bank of a river or other body of water.

Each stream includes digtoosdtystemshat vary based on their elevation, their distance from the stream and the nearby lanc
types. The organisms in these ecosystems include insects, fish, rodents, mammals, birds anfdoptartestes range

to trees. Microscopic organisms are also important pieces of these
ecosystems. All of these organisms depend on each other, as well as
Ecosysten} eeskohesisetujmoun the surrounding environment, to survive and grow. Changes to plant
communities, such as removing plants or ell@sing weeds

to take over, will affect the types of animals that live in and migrate
A system, or a group of interconnected through those areas. This is because animals depend on particular
elements, formed by the interaction of a plants for food sources, as well as resting and rearing habitat. Similarly,
IR ERIEIMEATURGCIEERICRINEIL the introduction or removal of animal species will have a direct link
Dictionary.com, n[dage 188] to the types of plants that grow and spread in the area. Many plant
species are spread by animals eating and passing the seeds, or seeds
that attach to the fur of an animal and then fall off in a new area.

Elements of River Dynamics

Geomorphology

Study of the Biology

qurau“.c characteristics and A —
Engineering history of landforms udy of various
types of living

How fluids move in relation matter
to their environment Geology

Hydrolo
y 9y Study of the

Study of water on the physical properties
earth, in the earth and of the earth
in the atmosphere

River dynamicsor how a river functions and moves, is a very complicated subject that combines multiple fields of study su
hydraulic engineermgirology, geologgomorphology and various types of biology. Similar to the ecosystems, all of these field
are connected to each other and to the overall riparian corridor. A changiehiavenienfielcts on all of the others not only for

that reach of the stream, but also in upstream and downstream areas. These chariggmeid afsthbeesn boundaries’

such as floodplains and floodways. For example, one landowner creating a pilodftbalitdet$renstream away from one

of their buildings could be causing the stream to flow right into another landownerai$mimpachigpsieam landowners

by changing the way the stream is moving sediment and in turn changing the rfateogi@mhloaated by the stream.

o
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In addition to ecosystems and river dynamics, streams are also inélathrereahidyseasonal changggeamside
landowners know that the depth and flow of the water will charsplgredlig biene of year and the type of weather.
These changes, whether they are large floods or regular seasonal fluctuationsricbraisfedlymidlodcourse have
effects on ecosystems, river mechanics and the landowner’s property.

Seasonal runoff will result in higher flows that ===
s s
can threaten houses and structures e

All of these pieces interact and connect with each
other to create what we view as the stream corridor.
Part of living along a stream corridor is understanding
these connections and interactions. A change in the
ecosystemswill not only affect the organisms, but will
also impact thiger dynamicsFor example, the roots

of many types of plants help stabilize streambanks
protecting them from erosion. If those plants e
removed, the streambank is more likely to erode.  River % | ¥ Seasonal
will release sediment into the stream and can re¢ Dynamics _ Variations
the stream channel moving across the land. A | =
understanding of these inter-connected pieces, a
as recognizing how they relate to each other, can
you be a good steward for the stream, your commc

and the larger watershed. ‘
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What is your role within the larger stream corridorwaatkrshed?

Generally speaking, a watershed is an area of land consisting of a network of
Watershedi Waw-ter-shécmoun streams, rivers and lakes that drains to a single point. This point can be where
a river meets the ocean, or where a large river meets an even larger river. The
termwatershed is also interchangeable with “drainage basin” or “catchment
basin/area”. Watersheds are separated by drainage divides or high points
along the landscape that result in water flowing towards different streams and
rivers. For example, one of the most commonly recognized drainage divides
Dictionary.com, n.d. [page 188] is the Continental Divide. Watersheds are ‘fed’ water by rainfall, snowmelt
and other types of runoff. This runoff then collects into streamflows that
create streams and rivers within the watershed. Each watershed is defined
by characteristics such as landforms (valleys vs. plains), streambed material (rock vs. sansippep aitéepness (
streambed. These characteristics change throughout the watershed and theyhaflicerafdtibestream or river.

The region or area drained by a river,
stream, etc.; drainage area.

You can identify the specific characteristics of the stregouthpoogrty
by using thH&tream Classification Guide'age 68 Chapter 2

The four adjacent watersheds being evaluated in this Handbook are along thieCGolona&zadrocky Mountains.
These watersheds are the Lefthand, St. Vrain, Little Thompson and Big Thompsuhtihatessaezlsnany similar
characteristics. All four of these watersheds have headwaters highiimsthe thsuptation of the watersheds, the
streams and rivers have carved deep valleys into the mountains. Typically, the rivers andvatiegsrisavethese
a steep slope and the water moves quickly over the rocky terrain. These rocks are uswugllgrstaiheaticha
rounded and bedrock is often seen at or near the ground surface.

As the water moves downstream through the foothills, the streams and valleys widgeouwthatoklsgeloag the
eastern plains. These lower areas of the watershed are usually defined by streachsavitlopesrihgtaneander
within wide floodplains. The moving water carries rocks, sand and sediment with it. The reckariztsaméeiound
from being moved by the water and are eventually deposited as sediment tta@aghout these

Drai
s :asiw%é (edge dWMefShe@ -
-

S

What does watershed 28
look like in Colorado? 2 /

8

Mountains
(headwaters)

§
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Comprehending these basics of how the watershed works, as well as identifying your plasateitiedhéslarigieal

to understanding the processes that shape your riverfront property. This knowlegiye iwitlelstdpahtans to properly
maintain and restore the stream corridor. As an owner of a riverfront propertiqyeopeodunity to improve the health
of your land and enhance the value of your property through sound stews.rB&liyy argctimbstream steward not only
provides your property with ecological, health and economic benefits, but yououpstieam aieigtibors as well.
Thesavatershed-wide benefits also include the improvement of wétdlifduedditat connectivity and flood resiliency.

What simple things can you do to be a Good Steward?

A good stewardiot only has a financial investment in their property, but also a personal one. This personal inv
extends beyond property lines by understanding the upstream and downstreans effectd@f @ctecognize these
corridor-wide impacts, good stewardship begins with education and theracewedolpasietbon that knowledge. In
this fashion, good stewards are informed enough to make stewardship and recoatmpadtdisengdhls while
avoiding negative impacts to the stream system. On the following pages, you can learn abeud giogastressto b
steward, beginning wilbcatiorandknowing your watershethen leadingactionsthat you can take.

Education

‘ Spend time along your riverfront propeogcome personally familiar with the natural progesses,

both in-stream and along the stream banks. Try to see the changes taking place over time at
property and learn why they are happening. The more time you spend obsahpnoctss
on your property, the more familiar you will become with them. This will help you when making deci
l about improvements and changes.

~\

Stay current on the latest issues related to your streaatershedattend local and regiong
coalition meetings and workshops. Your local watershed coalitiosasraegfeatdrication and
up to date information. Conservation groups are also a great resource.
Little

Thompson

1 I I ]
e, LEFTHAND WATERSHED @ BIG THOMPSON £ i Hﬂ[mh‘?d @ SAINT VRAIN

i u : S S| Restoration ¢ OO
a oversight group ‘_;-’ WATERSHED COALITION -;."-;:r... ‘ [D;ﬁ[m" CRIEFK COALITION

www.lwog.org www.bigthompson.co ~ www.ltwrc.org www.saintvraincreekcoalition.org

comrado  There are over 80 watershed coalitions in the State of Colorado.
@{jgﬁ_ﬂ;‘jﬁ, Find a full directory on the Colorado Watershed Assembly website at:
coloradowater.charityfinders.com/Watershed%20Group%20Directory

N\

Get involvedwith land management classes and stream cleanups that are offered by your loc
watershed coalition, non-profit organizations and local agencigbéhreaghdottonly will you pe
making a difference, but you are likely to learn new things and meet new people wétin your water:

J
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Know YouWatershed

One of the easiest ways you cagdmastewards by simpknowing youwatershedThis means learning about the
larger area that the stream flows through and how you and your property fipictioréhiBitstgaeps to knowing your
watershed include:

~N

Learn about the geography, geology and water flows ofvgtenshed This will help you

Q
X
’

!

arriving on your property and the types of land it will flow through after your property.

Surf Your Watershed
is a great online
resource provided by the
Environmental Protection
Agency (EPA) for learning
more about your watershed!

cfpub.epa.gov/surf/locate/
index.cfm

A crossing downstream of your property ma

\e’EPA ki u influence how you manage woody material

~N

Learn about how the stream is being used upstream and downstream of your paoperty

stream. On the other hand, if there is an irrigation ditch diversion downstreaty,of wilb@roper

the stream moves sediment on your property.

Other items to keep in mind include considering how people may be using the stralane foe atjpical
business and social uses. Knowing what the stream is being used for upstream andutqwogédgim of yo
will help you make decisions about what types of improvements or maintenance will be most effective.

oversight group

R
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understand where the water in your stream is coming from, what types of land it fl@vs|through befor

example, irrigation diversion dams upstream of you are likely to cause changes torthe flows in yo

/ helpful to know that the ditch company may dredge their ditch. As a result, this will cause|changes in hov



~

Another way to become familiar with the stream flows in your wéabetshédnmsl tonderstand
the data collected at USGS gadém USGS has monitoring gages at multiple points along streams
and rivers and the data collected is publicly available. The data is typically shown in @& graph kr
as ahydrograph You can access the hydrograptigost/waterdata.usgs.gov/inwgelow is a
hydrograph for the 2016 for the Big Thompson River as it flows through Lovelardi Cabels A, B
seasonal variations and the reasons for the changes.

USGS Gage Numbe \

USG5 86741518 BIG THOHPSON RIVER AT LOYELAND, CO,

900.8 BM/M
B A
—B

Discharge, cubic feet per second

1a.8

5.8
Jan 81 Har 81 Hay 81 Jul 81 Sep 81 Nov 81 Jan 81
2016 2816 2816 2816 2816 2816 2017

— Discharge == Period of approved data

Graph courtesy of the U.5. Geological Suruey

Low stream flows during cold winter Peak high flows during spring

snowmelt/runoff

B Agricultural diversions can cause IOB Hot, dry summers result in more irrigatjon
flows in spring and summer months diversions and lower stream flows

Now that you know where to find a hydrograph and how to read one, what can you learn from a
hydrograph of your stream?
* What times of the year your reach of the stream typic#lighestahdowestflows.

» What types of flows your stream experiengbatahdy look like on your prope@pmpare the
dischargenumbers with what you are seeing on your property.

» How the annual cyclegareerally consistenbut flows can also vary based on short thunderstorms,
or longer storm seasons. No two years will look exactly alike.
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Now that you have learned more abeduithéonalvays to being a good stream steward, you can put that knowledge to
work througittions Below are some simple strategies for putting good stewardship philosophies intproetige on your

Protect the stream and adjacent riparian areas on your prdfietypossible, preserve the natural
beauty of the stream by selecting actions that minimize impacts to the stream and ashiacent riparian ar

: Keeping a natural buffer area between maintained turf ang
stream will help to preserve the natural functions of the st

=

Monitor your stream for changes to the stream and riparian c&eglolarly monitoring can be|as
easy as observing and recording where the water is reaching on your property, as amail as the typ
amounts of wildlife and plant species on your property. The watbegatistitiag scientifically
tested, or it can just be visual observations of what is living and growing in the stream. All of these will hel
identify issues and needs along your property. Pictures are great ways to recgradritidiavamgtar|in
historical record of pictures about your property will help yotoantletstasd how the stream is working.

Regional Stream Stewardship & Recovery Handbook 4 LEFTHAND WATERSHED
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Support your local coalitions that work to protect watershedLWOG, BTWC, LTWC and
SVCC work hard to engage private landowners such as yourself to promote cpnuaeiensive ap
that improve watershed health and the communities within them.

R AT &

3 e R N 11t #
Ly SR k. N

Working with your local watershed coaliiig
or organization is a great way to have a
positive impact on the largeatershed.

1 i ..*- wy

Be neighborly and work together towards a commaorm\ggart of being a good steward is considering

the larger area beyond your property limits, it makes sense to work with your neghbaredaiimpro

watershed health. This can range from simply sharing advice on weed control techajooges;tto making
that spans multiple properties, to creating a conservation easement that poolgesgmjexts. for lar

workshops is a great way to meet neighbors
and learn what they do to be good stewards
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Take on small stewardship projects before a situation wosely®uU monitor your property,
continually consider if there are small projects that will help the situation. These smalkprojects can ran
from invasive weed management, to culvert maintenance, to willow plantings to stabilize a streambank
More time spent monitoring your property and making small improvementsigérssaliyanea
and money will need to be spent on large recovery efforts after flootCeeents. Sée/aluating
Your Propertyto assess your property@hédpter 3: Stewardship and Recovery Stratégiesirn about
stewardship and recovery strategies you can use.

Being diligent about removing trash i
and near the stream channel will red
the amount of debris in a flood.

the stream. They contain mineral nutriefts
which decrease oxygen for fish.

-

Plantingwillow stakes above the high water level in the
outer bend of this stream will stabilize the streambank
while improving water quality and aquzigitat.

LEFTHAND WATERSHED
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Ask for help before taking on large recovery or restoration prgjtets these projects will require
engineering/design and permitting assistance both to adhere to legal ttugaseatga project
does not have a negative impact on other properties. This includes atyeamrkhariel itself and
will ensure that upstream and downstream effects of the project are beneficial. Youocah talk to your
watershed coalition, city or county agencies, or consultants such as engineers, geonoonpleolagdists, envir
scientists or contractors. Types of outside help and how to engage them are diSbagsedinareaging
Outside HelpWhen in doubt about if your project or action will have impacts, reach out for help and advice.

Performing work in the stream channel will require permité :
sometimes engineering depending on the type of work. These
regulations are put in place to protect the stream system, &5.
as streamside landowners such as yourself.

Depending on wildlife impacts and the funding source of your prd
you may be required to obtain permits before beginning work.
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Give Nature a Chance

A Discussion with Rick Kauvar, Left Hand Creek Resident, Board Member & Steward

One of the main objectives of this Handbook '
to show landowners what they can do to be go
stream stewardsviany landowners are already dopss
things to care for the stewardship of their streamg

Left Hand Creek has a wide ripa
corridor through the property.

example what a good stream steward can be. Ri§
lived along Left Hand Creek for over 30 years arg
taken a hands-off approach to stream stewardsl
this way, he has striven to “Give Nature a Chance i
result, his property had the ability to beautifully re
from the flood of 2013. Because Rick's propertg
generally been left to progress 'naturally’, the 201
was simply a natural occurrence for it.

Rick has backgrounds in environmental, population and organismic biology (morercamEieoB kiology) and

real estate/development. He has a deep understanding of, and interest in, thedunliggiahbandfits of healthy
stream systems. The longer that he has lived on his property, the more this interesttrasdoovetanttlengaged

with LWOG. In addition to being an LWOG board member, Rick is also engaged with his cormsiomitye \igith perm
happy to welcome visitors to visit his property to better understand what it means to be a good steward.

Rick's main philosophy for stream stewardship/
streamside property management is that ‘less is more.’

As landowners, you gare nature a chande create

its own forms of resiliency in the floodplain/riparian corridor.
The less man-made encroachment into the floodplain, the
less damage can be done and the less recovery work will
be required. Streams and rivers naturally flood and have
their own ways of stabilizing banks, re-aligning channels and
movingsediment. If landowners are able to give a stream
enough space to perform these actions naturally, there will be
far less recovery work that they need to do after large floods.

He also understands that dead wood serves valuable roles
in the ecosystems and that woody material should not be
automatically cleared away. Rather, a lot of woody material
can and should be left in place as a carbon/nutrient source

R
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and a great habitat for animals. While dead woody material doesn't generallyrétitandscapaiche believes that
floodplain and riparian areas should serve as a riparian buoftaelsttasgm and manicured landscape areas like lawns.
While Rick maintains a more typical manicured lawn outside the floodplain near his hdoseprerniaesatias a
buffer for the creek.

Letting nature work on its own will also decrease how much ongoing stewardship a thhoaendiovittvese one
exception to thidgrisasiveveeds. Rick says that thibiésdhe big thing that | have to continually maintain on fhy property
Invasive weed management is a key to good stream stewardship and is discussed iViemegadetdildndtigection
ofChapter 2

A

In combination with letting nature take its own ¢ o

Rick makes an effort to stay familiar with his proAEUUaeRUEIgelel AR ElS
Knowing your property includes being familiafisSSEUeRIIEREIIAGCRILES el S
the vegetation, wildlife and the actual streamUEHsl{eldcEICENoRUTHAIICTELS :
runs through it. As discussed irKtluev _Your s v y
Watershed|page 20section irChapter 1you
can use hydrographs and your own observatig
become familiar with typical seasonal high ang
flows. In Rick's case, this allows him to know wha
will be typically flooded during normal flows, whil
providing setbacks for larger events. Along wit
he has accepted that another flood will happen g
must be prepared for it to happen. Another asp
knowing your property is understandiyemplibggy
and geography of your site. This is hecessary ng
to understand where water may go, but also to
which vegetation will do best on your property.

During the 2013 flood, Rick saw flood waves move through his property, but his house was not affected and t
property surrounding the creek was minimally affected or daniadagl, it is difficult to recognize that a major flood
recently swept through the area. For recovery, Rick has hardly takemetyn®gdovergll, Rick has only spent about
$250 to repair his property from the 2013 flood.

We can learn several things from Rick's approach to being a good stewa

* You can enjoy your propstiyputdoing a lot of work or spending a lot of money.

« Passive managemetdn often be the best management.

Structures and encroachment in the floodplain putgirbjpgrtiessiduring flood events.

Untouched floodplairgenerally provide a better ecosystem.

* Woody materigdrovides many benefits and should not be automatically removed.

Nature will take its own path, indladitigg and recovery.

Floods will happen.

* |nvasive weed manageh@ggrequire ongoing work and is important.
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Large Event Preparedness

Owning a riverfront property has numerous benefits but also presents the risk dif ferodintiodthevents are not

an annual occurrence, they do occur and will continue to occur. If you live along a gtreash accearih@fact that

large flood eventdl impact you and your property. Advance planning for flooding is critical for your safety and to minin
damages to your property, as well as the properties immediately upstream arigdownstream o

This advance planning can take many forms and each landowner will need to detevithithe tohmetiege for flood
events. This can range from making meeting place plans with family members, to stockingamm doddesb wate
identifying secondary access points to and from their property. Whatever planning ypoudecigele prepared

to put your plans into action in the case of a flood. It is also important to review younpvwétiafachigsn@tabers
frequently so that everyone knows what to do in an emergency.

Remember: floods are unpredictable and dangerous, but you can make sure that
you and your family are prepared for when they happen!

Two of the largest flooding events in the Big Thompson watg
occurred in 1976 and 2013 (shown here). Both resulted in
losses of property, infrastructure and life. Part of living along
waterway is preparing your family for emergencies such as f
Photo Credit: Justin Sriyitin

.
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As a property owner, you have a number of city and county resources that you canagtypridatatieedisaster
preparedness information and to access local resources in the event of a floodClulargdd arttugrties and cities
offer comprehensive resources for disaster preparedness and recoveryCfiicaigli Eragrgency Management
(OEM). The links below offer the most up to date information on emergency maatigerf@rthmf@gion, as well
as preparedness guides from the OEM's:

& S,
f @ LARIMER
0 % COUNTY
K @ EMERGENCY MANAGEMENT
www.boulderoem.com www.weldgov.com/departments/
office_of_emergency_management Larimer County Emergency
Boulder OEM Emergency Weld County OEM Management
Preparedness Guide: Community Preparedness: www.larimer.org/emergency
http://oemwordpress.azurewebsites.  www.weldgov.com/departments/
net/wp-content/uploads/2014/1Q/ office_of emergency management|
Preparedness-Guide-2014.pdf community_preparedness

N4
Ready

Prepare. Plan. Stay Informed.

http://www.poudre-fire.org/
emergency-preparedness
Fort Collins/Poudre Fire Authority
Flood Preparedness: Ready.gov Flood Information:
http://www.poudre-fire.org/ https://www.ready.gov/floods

emergency-preparedness/
preparations-risks/flood

https://www.ready.gov/

http://www.cityofloveland.
org/departments/fire-rescue/
emergency-management

Along with reviewing these websites and documents, you can create written plans for vijhatiludd Yedoram
during and after a flood. The American Red Cross is an excellent resource for thispymssioéskhoor@rieling
detailed guidance on how to prepare these plans.

| . www.redcross.org/get-help/how-to-prepare-for-
b American Red Cross emergencies/types-of-emergencies/flood
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Heavy flood damages, like those shown hem/eiand,
can spur emotional responses rather than logical
solutions that consider long-term sustainability.

Post-Flood Evaluation

In the aftermath of a flood sometimes it's hard to
identify exactly why the damage occurred in the first
place and people can feEmetionaleactions that

may not be in the best interest of the stream system
and may even cauaéditional damageEven

worse, these reactionary 'projects' can have adverse
affects on upstream and downstream neighbors.

For example, a number of emergency recovery
projects were developed in response to the region’s
extensive 2013 flooding. Restoring damaged
infrastructure was the first priority for these
reconstruction efforts. Emergency funding for these
projects often required a very qaiwtruction
schedule, limiting the opportunities to take a
comprehensive approach to restoring the streams
and rivers. In response, a number of projects
armored and channelized the river to reconstruct
damaged infrastructure. While this was done to
protect infrastructurelegradeshe health of the
stream. It was later found that the channelization
done as part of many of these reconstruction efforts
further damaged or degraded the stream function
and aquatic habitat. This was also done by many
private landowners in an effort to 'stabilize' their
property. Unfortunately, many of these projects were
not the best long-term decisions for the properties or
the stream corridors.

To prevent this from happening in the future, as well
as to help you avoid maldagtionary decisions

after a flood, it is important to take a step back and
try toassessyour situation with a long-term view.
This includes evaluating both the damages of a
flood and the restoration opportunities you may
have. Furthermore, as many of you have found in
the years since the 2013 flood, somdtimgs
nothingcan be the best option for an area. Since the
2013 flood, many of the areas that were damaged
are starting tepair themselves naturalyithout

human intervention.

.
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In 2012, the South Saint Vrain Creek in this area had a '
single creek channel with a wide, hedtgplain.

By 2015, the Creek has started to ‘repair itself' sinc_é - A
the 2013 flood by re-forming into a single channel and
creating riparian bench areas with plants.
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The following is a list of post-flood questions to ask yourself in the months immediately followingittihe event, alon
subsequent recommendations to consider before reconstructing your pragukrty after a flo

If the eroding banks do not threaten buildings or infrastructure (roads,

1.Did the flood cause significant bank  bridges, etc.), avoid armoring the banks with riprap or stone. Instead,

erosion? consider stabilizing the banks with vegetation or re-grading. You do not
want to 'box’ the stream into a tight channel.

Consider using sediment deposits for plantings. Be careful no: to move
2.Did the floods leave significantamounts  thesediment into the stream if you are doing work. Talk to an outside
of sediment on your property? consultant (watershed coordinator, landscape architect, engineer, river
constructor) before moving or removing sediment.

Leave woody material in place if it is outside of the main flow of the
stream. If you are not sure if you should remove it, contact your local
watershed coalition for assistance evaluating it. If you think the woody
material poses an immediate threat to property or persons, contact
your local Office of Emergency Management (contact links provided on
[page 2%] When possible, stockpile large woody material so it can
be re-used for bank stabilization projects.

3.Did the floods leave woody material in
and along the stream corridor?

If the new stream location does not threaten buildings or infrastructure
(roads, bridges, etc.), leave the stream in its new place. Streams
naturally move throughout their floodplains over time.

4 .Did the stream move to a new location
as a result of the floods?

As afinal rule, always consider upstream and downstream affects of your actions. If yousatenaswitkimpaat
your neighbors, ask for outside help. Contact your local watershed coalition, city or colifiey ageyicess séinaer
designers or environmental consultants.

oversight group
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CHAPTERE

Evaluating Your Property

In'Chapter 1: Living Along a Streayou learned about how your property fits into the larger watershed and why
important to consider these larger regional connections. In this chapter, you will learn viagtetthei soaidjtores

on your property usinglLtiiedowner Assessment Questionnaaed th&Stream Classification Guidéour notes

from evaluating your property can be recordédiodaivaer Assessment Worksheet

The'Landowner Assessment Questionnaifjesbe 34are split intd separate categories. Each

category has text that explains what you should be looking for on your property and sghy th e R
important, followed by the a@uedtionnaireWhile you don't need to fill quatathe same time, e
you will develop a more complete picture of the conditions on your property by thetdime you complé/
all of th&Questionnairegnd recording your notes and answerslLamdbener Assessment
WorksheetThese notes and answers will direct you the most applicaBlewgrestip and

Recovery Strategider your property. You can then find the details of the sit@tagies &

Stewardship and Recovery Strategies'

The 'Stream Classification Guide'age 68will lead you through a
series of steps to determine the Entrenchment, Slope &tdearimhac/
Material for your property. These factors will help you to determine what t
of stream you have on your property. How you will install or design some
theStewardship and Recovery Strategiglsvary based on what type of
stream you have.

As you complete Amsessment Questionnair@sd th€lassification Guigdgou can record notes al
your property on thendowner Assessment Workshgetje 72]n order to keep an up-to-date
of your property, you can updatédtkisheeevery year, every few years or after large events. It
helpful to evaluate your property at different times of year because you will see diffseenbicding
water level, plant growth and other seasonal factors. At the back of the Handbook, yocogwit i
theLandowner Assessment Workstsedtat you can evaluate your property multiple times.
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Landowner Assessment Questionnaires

TheLandowner Assessment Questionnairethe following pages provide a guide to evaluating the existing conditions on your

property in order to ideBtdyardship and Recovery Objectilr@Shapter 3you will determine spe&tifievardship and

Recovery Strategi#és achieve the®bjectivesBecause streams and riparian corridors are complex systems with many moving
parts, th@uestionnaireare split infodistinct categories. Each category plays a role in the riparian corridor and it is importar

to complete all of @uigestionnaireto make a comprehensive plan for your property. As you capnastmeaahfill

in your answers and additional noted.amdlusvner Assessment Workshigetlje 72]

Questionnaire Categories )

If—\

Bank Stabilitypage 35] Flood Risk Manageméptge 38]
Vegetatiolfpage 45]
Non-Aquatic Specigsge 57] Aquatic Speciepage 63]

Large Woody Materiphge 41]

Desired Land &

Stream Usefpage
66]

{ How to Use the Questionnaires }

Textin Color Boxes are questions about your property.

---) Red arrows direct you if your answer to the question is NO

oo -} Gray arrows direct you after you have selected a strategy

O Bank Revegetation Text next to check-boxes are goals. If your answers lead
to these, check the box and proceed with the arrows.

you

Question about your property (KXEEE

answeredNO

Follow-up question

NO *Answering this question NO gives
you a category of strategies to
address your issues.

Strategies to look at if you

: =After checking the check-box
to indicate you should read
that category of strategies,

L]
L]
NOE ®eeees a Grey Arrow indicates
: . . s you should proceed to the
o c0000000 Strateg|e§ to look at if you . following question.
° : answered °
° °
v Vv :
L[]
L]
Question (oooooo---ooooooo--ooooooo--oooo‘.
L]
\ %
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Bank Stability

Streambanksor ‘banks’, are the sloped areas alongside stre¢
creeks and rivers that connect the stream to its floodplain. Bank
the flow of the stream on either side of the channel and ofte
its behavior. Shaped by the complex processes dyinamics
(discussed more'@Ghapter 1: Living Along a Strearbanks can
vary from bedrock or large boulders barren of vegetation to fi
lush with trees, shrubs and grasses. Banks will also vary in thg
and slope, as well as their distance from the river.

Bank Stability

Bank Stability refers to the ability of
a streambank, including its soils and
vegetation, to resist erosion from water
flows and gravity.

Floodplainthis area is above the streambank|but

water may still run over it during higher flows. When
a stream is well-connectedmdtiplain, seasonal
Faster water is eroding the streambank in this high flows will run through the floodplain areal This
area, creating an unstable bank. is normal and healthy for a stream corridor.

Gradual streambank being created by sediffié
A being deposited by the stream. C

J

Streams will naturally change their califfenggndneanderingThese changes are the result of the stream working to maintai
a balance, or equilibrium, between the movement of water and the moeamnés thisedippens, both the stream and the
streambanks will change. For example, a slow moving section afesicsgtnsadagerdlong a streambank. On the other
hand, a faster moving section of streanensify therosionof the adjacent streambanks and carry more sediment downstreal

Typically, a streambank will erode when the soils and vegetation cannot stand up to the flevetrebwaterdtbar th
words, if the water is moving faster than what the vegetation can support, erosion will takie pdadensesta@inp

of trees with roots in stable soils can generally resist greater flows than a gravelly area usthiitdeditiorotplan
the type of soils and vegetation that are visible on the surface, a streambank's stability \idttise siepeas the
frequency and force of stream flows, nearby land uses, healthaoftthieeptgpés of soil layers underneath the surface.
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While it may be difficult for you to identify all of these factors, there are many indicators of bankanstatigtty that you
for. These include exposed soils, the bottom of the streambank falling into the stremnicaidvaltsdaigng the
stream. In addition, the vegetation and how it might be growing/positioned couldHoe examgiiEgtartree leaning
across a river with its roots exposed could be a sign that the bank is not stable.

Vertical walls are a giveaway that a streambank is unstable.
The white deposits on the soil indicate that the erosion may

depositing very salty soils into the stream. Some wildlife, suq
bank swallows, will use steep or vertical cutbanks for shelte

Because this isn't threatening a structure, the landowng
consider leaving the bank alone, especially if bank swal

are using the bank. Another option would include re-grg
to create a more gradual slope down to the channel ang
adding vegetation to create a stable riparian bench.

To evaluate a streambank, you should consider what 'degree' of stability the bank is e&ebagk<fftmvetitme
strength to withstand the forces produwatlib high flowsbut are unstable under the fortagef flood flows

It is important to understand that even though a bank can appear stable daitieflawecagéitions, it may not be
able to withstand a 100-year flood event. For this reason, it is always recommended thatt stvweyuiresbte
streambanks wherever possible.

The ultimate goal behind improving bank conditions is to encourage the stability andeasili¢tmyefea, sthre
appropriate approado improving bank conditions is highly dependent on each site's conditions. If there is a structt
nearby, such as a house or road, it may be most ap@nopadatestable banks with large rock. On the other hand, if an
unstable streambank is not threatening a structureysgefaiinghe banks may be the best option for achieving this

goal. The revegetation will still allow for greater resiliency and stability, but it will also allow thevetreiane to migrate o
This is much more in line with what the stream would naturally do.

Because many of bdamk stability strategiesill require working in the stream, floodplain and wetland areas, you may be
required to work with outside help such as engineers, environmental consultantstorsricedesigstrpermit and
install the project. This will ensure that your project is successful for you and for your upsteeameaglodos/nstr
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Are there eroded or eroding banks along the strej

corridor through your property?

Monitor and Protect Streambanks .

Are your eroding banks vertical or near vertical?

.oaoooaoooaoooaoooaooooOBank Revegetatlon

X

<

Where you have eroding banks, are they eroding
on both sides of the stream?

e®0 0000000000000 0000000 OGrade Control

Are the eroding banks near (within 50’) of a
structure (house, shed, road, bridge, etc.)?

X

DONE WITH BANK STABILITY ASSESSMENT

Bank Armoring &
Grade Control

Bank Re-Shapir@ eeee,

*esececsd DONE WITH BANK STABILITY ASSESEGMENTe «*

L]
L]
L d
L]

eeco0e®

<

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000°

Bank Stability Assessment

0e®0 0000000000000,

To see which strategies will accomplish your objective(s) identified above, see the
'Stewardship and Recovery Strategy Clperte 76]

Chapter 2: Evaluating Your Property




Flood Risk Management

Inherently, living along a stream or river presents landowners with the risk of floocangflBesaypeathe fluctuate
seasonally with higher flows during the spring runoff season and lower flowsittlikeitwgprssible to anticipate

when you are more likely to see a flood. However, floods are naturally oticat cagesesiisays be predicted. Not

only is it important to accepiidlods will happerbut also to understand the effects that a large flood could have on your
property. By doing this, you can take precautions to minimize the damage to yensprepyery ewd safety as well

as the safety of your upstream and downstream neighbors.

In terms dfood risk managementhere are many topics that must be evaluated for your property. Two of the main
concepts to consider when evaluating flood risk on your proplexy@eerdred théloodway Thefloodplainof a

stream system refers to the overall area that becomes inundated or floode@demingnastivemmorlp@ year

event A100 year evemtoes not mean that the water will only reach those areas once every 100 years. Instead, it mea
that there is1&b6 chance every ydhat you will experience a flood that reaches the edge of the 100 year floodplain.

During a flood event, there is a narrower area of land through which the flood watettywilhftoerefficealled
thefloodway Areas of standing water within the floodplain are not typically considered part of tlledtheayay. The
was delineated to ensure development or building does not take place withiatdst enéancd gred velocity of flow.

Orange area is the 500 year
floodplain (0.2% chance pf
flooding every year)

Teal area is the 100 ygar
floodplain (1% chance pf
flooding every year)

*If your home is in the 100 ygar
floodplain, it has a 26% change of
being flooded over a 30 year pgriod*
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<—[ 100 Year Floodplain ]—)

Flood Fringe Flood Fringe
Floodway

Stream
Channel

The first way to limit your flood risk is to keep structures such as buildings and roads out of thpldzodivayyand floo
structure that is in the floodplain is likely to be heavily damaged by floods. If you are alsl®t &Etye stooctpian, your
property will be far less prone to costly flood damages. Ideally, all structures should bemaisjdeoofeberfitos may

not always be feasible given the constraints of the site. While you may already have striaityrgsurcdredoeiger if
those structures are able to be relocated to a safer location or removed if théyaarenioumsestrédctures ificibeway

should be secure enough to minimize the risk of becoming dislodged andisuioninpwmisttesm neighbors.

One type of 'structure' that is typically in a floodplain is a stream crossing. Stream crossinguistudieatstldges a
critical role in determining the extents and the impacts of a flood. As an exgri@edaesossimave enough area to
allow floodwater and sediment to move downstream will impact upstream propertiesliAsndiegiartd sack up
behind the structure, the properties upstream of it can become flooded. Simdlamlyyrisi¢fest doecome clogged by
debris from upstream will not be able to move as much of the flood flow downstream. Thig c@ssesensigpdican
As the flood and debris progresses and the clogged stream crossings cannot meld/ai@cktary midl fail and send
a wall of water down the channel. In order to not minimize these flood risks, stream crosilhyg sl @sigtdxt anade
continually maintained.

Some of thigood risk management
strategies will require working in
the stream and/or modifying the
floodplaifibodway. Therefore, you
may be required to work with outside
help such as engineers, environmental
consultants or river constructors to
design, permit and install the project.
This will ensure that your project
is successful for you and for your
upstream and downstream neighbors.
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Is your property in or near a floodplain?

Are structures on your property threatened by flood events?
Are the threatened structures abandoned?

. °O Floodplain Structure/Debris Removal

v

Is there space to re-align the stream channel?

. 'O Stream Re-Alignment
Increase Floodpl

v

Are streamflows directed towards structures,
particularly during flood events?

. °O Bank Armoring Removal

v

Are there areas of sediment that have settled on your property?

o -O Sediment Removal

‘.“....

<

‘.‘O....

<

Are there any stream culverts or crossings on your property?

OCrossing/Culvert Maintenance
v
DONE WITH FLOOD RISK MANAGEMENT ASSESSMENT

To see which strategies will accomplish your objective(s) identified above, see the
‘Stewardship and Recovery Strategy Clerd'e 76]

Flood Risk Management Assessment

!
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Large Woody Material

Large woody material (LWM) generally refers to dead

trees, branches, limbs and logs. These may have been left
on your streambanks by flood flows, or they may be the
result of trees dying on your property. Large woody material
can also come from high up on valley walls through mud
or debris slides during or after heavy rains. Regardless

of how the large woody material arrived on your property,
the assessment and strategies to manage it are the same.
While one goal of large woody material management is to
reduce flood risks, you can also use large woody material
to provide wildlife, vegetation and other environmental

benefits to your property.

When evaluating large woody material on your property,
you will need to decide if it poses a risk during floods or
high flows. In general, large woody material provides many
benefits to stream corridors and you only want to remove or
relocate this material if you are sure it poses a risk. If you
are unsure about if a piece of woody material poses a risk,
please contact your local watershed coalition or a qualified
stream restoration professional.

Bottom three photographs courtesy of : Boulder County OEM
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Where it doe®t pose a flood risk, large woody material is commonly ref&oexdl td/asd.’Having large woody
material along streams and streambanks is a natural occmw&Vaugbrovides a variety of environmental and
stream function benefits to your property. Floods natur@lyodeésitdhat can often be either left in place or re-
located on-site.

Good Woodncludes wood that is infleplain alongstreambanksand within the
channelHaving large woody material in the floodplain adds ‘floodplaifrloodpiaess
roughness refers to how quickly flood waters will flow over an area. By aiddgey pi
woody material to the floodplain, flood waters can be slowed down. This is actu
many stewardship and restoration projects because flood waters can be slows Watch videos on what
wood can help capture smaller debris and sediment and help build up function ,5kes "Good Wood" at the
material. By slowing the water down, the large woody material is also creating I | \WwoG YouTube Channel!
space for the flood waters. This does not mean that flood waters will stay in the htto://bit.ly/2yNaPMm
periods of time. Instead, this means that the flood waters will slow down and spre. R J
floodplain, then slowly flow back into the stream as the flood recedes. This is in line with the

natural progression of a flood event.
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Good Woouwvill also often becamilelifénabitat for birds, small mammals, insects and amphibians. It is an excellent sc
of carbon, the building block of life. As the wood decomposes, it adds organic nibttietri@atdbbagkimto the soils.
Good Woodan also have benefits on how the stream moves and stores sediment, as well as halatashos.aquatic o
Frequently the best strategy for ma@agidg/NVoods to secure it (if necessary) and leave it in place. Depending o
location, it may need to be anchored in place so it is not carried away by flood waters.

Using thQuestionnairen the following page, you will evaluate large woody material on your proptatgeEvaluatin
woody material can be difficult and it is easy to second guess yourself. When in doubt, cons&tetgcoaliical water
or a qualified stream restoration professional for assistance evaluating the woody miatirealvdiogyunhaterial

may pose an immediate and imminent threat to roads, bridges aoptapeyties, local (County or City) Office of
Emergency Management. Contact information for these organizations can beafgan@vienthéreparedness'

[page 2&ection aZhapter 1

Because fallen or dead trees can become dislodged from an erodirftpbdplaor thuring a large storm event, it is a
good idea to re-evaluate your property soon after major floods or storms.

For a more in-depth and technical guide to evaluating and managing large woody material in stregieaseriskees,

sites.warnercnr.colostate.edu/fluvial-geomorphology/wp-content/uploads/sites/53/2016/05/\Wohl-et-al-JAWRA-WOOL
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Is there dead woody material (large branches, w

trees, etc.) on your property?

**If you think large woody material may pose an immediate threat, contact your
local (County or City) Office of Emergency Management for assistance**

Is the woody material blocking trails, damaging
property or leaning on healthy trees?

Remove/Relocate Woody

Material

OR
Leave in Place and Leave the Woody
Watch for Changes Material in Place

v

v

Is the woody material in the main stream channel?

Leave the Wooo.lx .
Material in Place °

Is the woody material blocking the flow of the entire chanpel?

Remove/Relocate Woody
Material
Contact a local watershed coordinator
or stream restoration professional
if you are concerned the material
may pose an immediate risk and are
considering removing/relocating it.

Anchoring Woody Mate

Leave the Woody
Materigl in Place

v
®eccccccesy DONE WITH LARGE WOODY MATERIAL ASSESSMENT

Y GO T P R P PR PR Y

To see which strategies will accomplish your objective(s) identified above, see the
‘Stewardship and Recovery Strategy Clparde 76]

Large Woody Material Assessment
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Vegetation

Plant communities and the vegetation within them play many important roles aloshgvithérsyr@anpiaoperty. Not
only can plants provide shade and pleasant scenery for you, but they camildlgéabitaiiend food, streambank
stabilization, boundaries for wildlife or properties and many other ecological benefimd)sdhseqitents can be
undesirable and even invasive. In this section, you will learn what you can look for on ydiagwipsrtypes ofe

stewardship and recovery strategies can consider.

Along riparian corridors, vegetation can generally be grouped into thrgerimsawvellaadeiparianandupland
vegetation. These categories transition from right along the sinedlianid®ieo @reas a little higher up and along
the streambankgériar), to areas above the streambanks and further away from the active strgdamdfannel (
Although you will find overlap between these areas, you should be able to recogeimtatibarehthieges based
on its distance from the stream. In this case, distance means both horizontal distance &@tnaamedgevefitas
vertical distance from the surface of the stream.

[ Uplands ]]

[ Riparian Streambar}k

N\

[ Wetland Bench ]

N\

All of these unique plant communities provide homes for a wide variety of animals sRyovidiagitativar your

land supports an intertwined collection of insects, reptiles, birds and mammals. For eraoiipée, rapgles @se

large cottonwoods and other trees for nesting and as perching platforms to restrapdBSeauelefad trees are used

by these birds because the lack of leaves allows for a clear view of the surrounding codsitngsitden Sovigb
variety of large to small trees and feed on chokecherries and other berrylsddeansgishlso eat the berries in
the fall when they are fattening up for winter hibernation. Deewaadelkhrubs such as mountain mahogany. Willow
shrubs hanging over streams provide shade and shelter for fish and beaverswiVigdiiesyemsiaeows provide
food and shelter for everything from bees to hummingbirds to rabbits. When astassmgrihnguegroperty, it

is important to consider the wildlife that calls it home. More specificvdketiifdsaddimtitare discussed iriNbe-

Aquatic Specie$page 5Questionnairsection.
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Wetlands

As discussed abowestlandsare a specific vegetation community that occur between water and dry lands. Generally

wetlands occur on the lower banks of streams where high stream flows and grouttisvatds satyateough to
support plants adapted to wet conditions. Wetlands can also occur where grouncwsatksiceee @sfreell as in
depressions or low spots that hold water. There are many benefits that wetlands provide, including:

Flood Reduction

Wetlands in floodplains store floodwaters temporari
and release the waters in a controlled manner. T
minimizes flood damage downstream.

Water Quality

Wetlands filter out pollutants as the water flows throug
them. This can include nitrogen and phosphorous fro
a number of upland sources like fertilizer. Reducing t

amount of these in the streams will prevent unhealt
blooms of algae, as well as oxygen-deprived 'de;
zones' where fish and other aquatic life cannot live.

Wildlife Habitat

Although wetlands make up less than 2% of Coloradi Streambank Protection

land area, they provide habitat and benefits to more t
75% of the wildlife in the state. Wetlands provide feedi
resting and rearing habitat. They also create importa
corridors for wildlife to move within. For aquailidlife,
overhanging willow shrubs and other plants provid
shade on the water. This decreases the water temperaf
and offers important areas of shelter in the stream.

Wetland plants can often have extensive root syste

These roots hold the soil together and stabilize t

streambank. Strong wetland root systems will redug
the amount of erosion along the streambank.

In addition to bringing these benefits to the ecosystem and your property, wetlasiliveus déghixsarresult, wetlands
are protected by various federal, state and local agencies. At a federal level, theghregr@nes@iifps) regulates work
or projects that will impact wetlands. State and county agencies also play regulatory roles for wetlands.

In order to know if you will be impacting wetlands, you
need to know how to identify them. Some wetlands
will be easily identifiable when they have plants
such as cattails growing in standing water. However,
wetlands also include less obvious areas, such as
grassy meadows that only have soil saturated for
about a month in the spring. The edge of wetlands
can also be difficult to identify. For example, sandbar
willows growing along the edge of a stream may be
wetlands, but sandbar willows growing on the top
of a slope may be uplands. Generally, wetlands are
defined byater type of soilsandtypes of plants
present. You can find out more about what legally
defines a wetland in'thieat is a wetlandPage
126]section aZhapter 3
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If you have an area that you are planning on doing construction and you arevetisungdalt ieeaCorps
Denver Regulatory Office or a wetland specialist to get morebefianestdiving the work. The permitting
section of the Corps website provides more detailed information on permitting reeléedsents fo

's 3\

WWW.Nnwo.usace.army.mil/Missions
Reqgulatory-Program/Colorado

9307 South Wadsworth Blvd
Littleton, CO 80128
(303) 979-4120

\. J

Wetlands are very special ecosystems and many professionals dedicate their entirg taeertyctuahgnnterested
in learning more about wetlands in Colorado, there are many great resoudxdew afdtefeare listed below:

Field Guide to the Wetland and Riparian Field Guide to Colorado's Wetlands Plants -
Plant Associations of Colorado: Identification, Ecology, and Conservation

Field Guide to Colora
Wetland Plants

Identi cation, Ecology and Conservat

Prepared for:
U.S. Environmental Protection Agency, Region 8
1595 Wynkoop Street
Denver, CO 80202-1129

Prepared by:
Denise R. Culver and Joanna M. Lemly
Colorado Natural Heritage Program
Warner College of Natural Resources
Colorado State University
Fort Collins, CO 80523-1475

www.cnhp.colostate.edu/ www.cnhp.colostate.
download/documents/2003/ edu/cwic/documents/
wetland_field_guide_2003.pdf WetlandPlantsOfColorado_P1.pdf

Colorado Wetlands Mobile App Colorado State University)
itunes.apple.com/us/app/colorado-wetlands-mobile-app/id1077511822?mt=8

play.google.com/store/apps/details?id=edu.colostate.cnhp.cwic&hl=en
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Weed Identification and Management

Weeds are invasive non-native plants that displace native vegetation and can beidptapestyal kangbuses (such as
grazing, crops or open space). The Colorado Department of Agriculture (CDA) usedihdameoiéettonveeds
deemed as threats to native ecosystems and agricultural lands. Thevé&Rpnogiaus, as well as County weed control
programs, are discussed in more detdilanithes \Weeds — State and County Reguldfians' 123ection @hapter 3

Before determining how to mamaagiveveeds, the first step is being able to identify them

on your property. The CDA provides a number of helpful resources rioxiientifying

weeds. Their website provides a full list of the noxious weed species, as well as pictures,

Fact Sheets and a mobile app for identification. They also have a list of contacts for all of

the County Weed Programs within Colorado. Your County WeednRgegraalso

a great resource for additional information about raeddifigverds on your property. www.colorado.gov/pacific/
agconservation/noxiousweeds

Colorado Noxious Weeds Mobile @ppState of Colorado)
itunes.apple.com/us/app/colorado-noxious-weeds/id833042035?mt=8

play.google.com/store/apps/details?id=com.coloradostate.coweedid&hl=en

The following pages have Fact Sheets for three noxious weed species that you are likelyetd efticandidsig
Thompson, Little Thompson and St. Vrain watersheds. You may notice that each of thedEantShgetsentiu
recommendations, separated into Cultural, Biological, Mechanical and Chemical cztzpuiess, Bewell as how
to choose the most applicable one for you, is discus$edagivihé/eed Managemstrategy shegtage 93]

Canadarhistle -This is a non-native perennial plant that spreads by an aggressive creeping horizonta
root system, as well as seeds. Several small purple flowers grow on top of the spiny plant| Canada th
can blanket large swathes of streambanks and pastures with dense prickly patches. These patches
significantly reduce crops, livestock pasture land and native vegetation.

ScotchThistle 4n contrast to Canada thistle, Scotch thistle is a large biennial plambwthat
from seeds. Scotch thistle can grow extremely large, up to 12 feet tall, with spines all ove
leaves. Because this thistle forms large dense thickets of tall plants, they significantly decr
of pasture lands and croplands, and replace native grasses and wildflowers.

S R T e =
frefe Russian OliveFhis is a thorny tree (or shrub) with gray-green leaves andibliRed#arfrolives
mreefs "2 renroduce by seeds or roots, and birds readily spread the seeds. Althougtbenefictabagh
»—e Sf~t ~+— a windbreak, this species forms dense clumps in riparian areas, displacing nativiestrees and shru

Although used by some birds, riparian areas dominated by Russian olives have lessdityd species dive

SeeefoRT o than the same areas dominated by native trees and shrubs.

Other noxious weeds that are common along the northern Colorado fronfdianigifiaciugiaee)s

« Common Teasel * Eurasian watermilfoil
» Flowering rush * Russian knapweed
» Diffuse knapweed * Salt cedar/Tamarisk
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C};nada thistle ( <" e<—« f )7 %« dpastures, irrigated cropland, to the

¢S a non-native, deep-rooted
perennial that spreads by seeds and
aggressive creeping, horizontal roots
called rhizomes. Canada thistle can
grow 2 to 4 feet in height. The leaves
are oblong, spiny, bright green, and
slightly hairy on the undersurface.
Unlike other noxious biennial thistles
which have a solitary flower at the
end of each stem, Canada thistle
flowers occur in small clusters of 1
to 5 flowers. They are about 1 cm in
diameter, tubular shaped, and vary
from white to purple in color.

Gnada thistle emerges from

fts root system from late April
through May. It flowers in late spring
and throughout the summer. It
produces about 1,000 to 1,500 seeds
per plant that can be wind dispersed.
Seeds survive in the soil for up to 20
years. Additionally, Canada thistle
reproduces vegetatively through

its root system, and quickly form
dense stands. Each fragmented
piece of root, 0.25 inch or larger, is
capable of forming new plants. The
key to controlling Canada thistle is
to eliminate seed production and to
reduce the plant’s nutrient reserves
in its root system through persistent,
long-term management.

Gnada thistle is one of the most
roublesome noxious weeds in
the U.S. It can infest diverse land
types, ranging from roadsides, ditch
banks, riparian zones, meadows,

most productive dryland cropland.
Large infestations significantly reduce
crop and cattle forage production
and native plant species. It is a host
plant to several agricultural pests and
diseases. Canada thistle prefers mois
soils, but it can be found in a variety
of soil types. It has been found at
elevations up to 12,000 feet.

fective Canada thistle control

equires a combination of
methods. Prevention is the most
important strategy. Maintain healthy
pastures and rangelands, and
continually monitor your property for
new infestations. Established plants
need to be continually stressed.
Management options become limited
once plants begin to produce seeds.
Details on the back of this sheet can
help to create a management plan
compatible with your site ecology.

111T7Quarter Quad Survey

Gnada thistle is
esignated as a “List
B” species as described

in the Colorado Noxious
Weed Act. ltis required
to be either eliminated,
contained, or suppressed
depending on the local
infestations. For more
information visit www.
colorado.gov/ag/weeds
and click on the Noxious
Weed Program link or
call the State Weed
Coordinator at the
Colorado Department of
Agriculture, Conservation
Services Division,

(303) 869-9030.

Key ID Points
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Fact Sheet courtesy of Colorado Department of AgegaltLisé
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CULTURAL

Prevention is the best control strategy. Maintain healthy
pastures , riparian areas, and rangelands. Prevent bare ground
caused by overgrazing, and continually monitor your property
for new infestations. Establishment of select grasses can be an
effective control.

BIOLOGICAL

Cattle, goats, and sheep will graze on Canada thistle when plants
are young and succulent in the spring. Follow up grazing wah

fall herbicide application. Insects are available, and provide limited
control. Currently, collection and distribution methods for Canada
thistle rust ( — ... ... cocf T—eo fFc ' Tee¥o "ToetTa
information on Canada thistle biocontrol, contact the Cotado
Department of Agriculture - Palisade Insectary at

(970) 464-7916.

MECHANICAL

Due to Canada thistle’s extensive root system, hand-pulling
and tilling create root fragments and stimulate the growth of
of™ "Zfoe—ed ™Mce% ...fe F Fit..—<"%F <
days throughout the growing season. Combining mowing with
herbicides will further enhance Canada thistle control.

tet

CHEMICAL

The table below includes recommendations for herbicides that can
be applied to rangeland and some pastures. Treatments may be
necessary for an additional 1 to 3 years because of root nutrient
stores. Always read, understand, and follow the label directions.

Aminopyralid
(Milestone)

5-7 oz/acre

or 1 teaspoon/gal

water

Apply in spring until flowering and/or to fall regrowth.

Add 0.25% v/v non-ionic surfactant (equivalent to 0.320z/
gal water or 1 qt/100 gal water). Can also add chlorsulfurgn
(Telar) at 1 oz/acre to the mix.

(Perspective)

Aminoclopyrachlor
+ chlorsulfuron

5.5 oz product/acre
+ 0.25% v/v non-ion|dall regrowth. Important: Applications greater than 5.5 oz

surfactant

Apply in spring from rosette to flower bud stage and/or

—

product/acre exceeds the threshold for selectivity. DO NO
treat in the root zone of desirable trees and shrubs. Not
permitted for use in the San Luis Valley.

Clopyralid +

others)

triclopyr (Prescott;

3 pints product/acre
or 1.25 oz/gal water

Apply in spring until flowering and/or fall regrowth. Add
0.25% v/v non-ionic surfactant.
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S)otch thistle includes two species,
nopordum acanthiuni. andO.
tauricum Willd. Both are non-native
biennial forbs. During the first year of

growth, both species appear as a rosette

in spring or fall. During the second year
in mid to late spring the stems bolt, the
plants flower, set seed, and the plants
die. Both Scotch thistle species can gro
up to 12 feet tall and basal rosettes can
be up to 2 feet in diameter. Stems are
numerous and branched. Characteristi
cally, the entire length of stems from
both species have broad wings with spin
tips. O. acanthiumleaves have an overall
gray color from dense woolly hair®.
tauricumleaves are glandular and not as
hairy asO. acanthium For both, leaves
are spiny. Both species have a distinct

mid-rib. Flower heads are terminal, violet

to reddish in color, 1 to 3 inches in diam
eter, and arranged in a raceme. One pla
can produce up to 100 flower heads. Th

W,

nqlestroyed. Chemical control is most ef
e

spine-tipped bracts curve away from the
flowering head. The flower receptacle

is fleshy and has pits to hold seeds. The
plants flower from mid-June to Septem
ber. Scotch thistle seeds have the ability
to mature in flower buds and heads that
have been removed from the stalk. Both
species can produce up to 14,000 seeds
per plant. Seeds remain viable for up to
30 years but germinate readily with meis

ture in spring and fall.
Sotch thistle invades rangeland, over
razed pastures, roadsides, and irFgg
tion ditches. Both species prefer moist
soil, such as areas adjacent to creeks an
rivers. Roadsides appear to be espe
cially vulnerable to invasion likely due
to the water runoff from the shoulders.
Maintaining healthy pastures and na
tive plants, minimizing soil disturbance,
changing land use practices to prevent
overuse, and using seed-free equip
ment are critical measures to preventing
infestations. As with most biennials, onc¢
established, limiting seed production is
critical to effective control. Due to the
robust, spiny nature of Scotch thistle,
this plant can act as a living barbed wire
¥ence, making areas impassible for wild
life, livestock, and people and unpalat
able to cattle.

0 control seed production, plants with
buds or flowers should be collected,
bagged and immediately disposed of or

fective when plants are in rosette stage,

ISR IPLS

-
v

spring or early fall. Mechanical controls

2015 —f"—%" —ft

1, can be used to eliminate
small patches or plants in a
later growth stage.

Key ID Points

1.Pitted fleshy
flower
receptacle.

PIIAUNDLNE] "OpUe "quNniyiuede wnpiodouQ

otch thistle is designat

d as a “List B” species
in the Colorado Noxious
Weed Act. It is required to
be eradicated; some popua
tions may be contained or
suppressed depending on
state regulations. For state
regulations described for
each county, refer to the
most recent Rule, or visit
www.colorado.gov/ag/ce
weedcontactsfor details.

2.Prominent mid-
rib.

3.Wide lobed
leaves with
distinct mid-rib.

4.Wide spiny
wings extend
the length of
the stem.

Fact Sheet courtesy of Colorado Department of AgegaltLisé
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Seolch thlstic

Onopordum acanthiunh.. andO. tauricumWilld.
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CULTURAL CONTROL METHODS
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Soil may need to be restored by adding soil amendments, soil microlyesyrizal fungi
Vv V]SE}P v .£]JVP %0 vSe eu Z e 0 Puuze® b viB v S
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measure.
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BIOLOGICAL CONTROL METHODS
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herbivores avoid the leaves and stems, Scotch thistle can becomaapdser” in over-
grazed systems. Properly managed grazing systems can increasalegitant vigor and
Jv] E SoC & pu " }8 Z §Z]+30 X dzZ @B }@ES @Fo | vPAWS ]

P Jves « }8 Z §Z]+80 }E& pSZ}E]l YW Go}E&Ev}IXIGBE]H
control agents, visit the Colorado Department of Agriculture’s Palitzsbetary website
at www.colorado.gov/ag/biocontrol

MECHANICAL CONTROL METHODS
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heads must be collected, bagged, and disposed of or destroyed; seeds will matlre
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Scotch thistle if seeds are not killed and this is not recommended.

CHEMICAL
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approximate and based on equipment with an output of 30 gal/acre. Followathe for exact rates. Always read,
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Aminopyralid* (Milestone) [ 7 oz. product/acre + 0.25-0.5% %% 0C ]v *% E]JvP E}* © 3} EoC }oVYVH
v/v non-ionic surfactant E}e © X ZWE} p S v}S % Eu]l]© (}E pp

Chlorsulfuron** (Telar) 1-2.6 oz. product/acre (0.7503. "% E]vP (E}u }OV\_(Ff $} G}A E p 8 P 9qX
YA JvPE ] vSl H 2= i®ifPu o «}]o YA]SC S$Z § AlJoo + §
v/v non-ionic surfactant P Bulv YVP L E % %o0] Y}v Z <} pEWE

Metsulfuron + Chlorsulfurof 2 oz. product/acre + 0.25-0.5% % %0C HE]VP E}* © 8§} G}A E pu <3 P|-
(Cimarron X-tra) v/v non-ionic surfactant

Clopyralid (Transline) 0.67-1.33 pints product/acre+ % % 0C 5} E}e © ¢ Jv *% E]JVvP }E ( ooX
0.25% v/v non-ionic surfactant

Aminocyclopyrachlor + 4.75-8 oz. product/acre + 0.25% %0 % 0C (E}u $Z +« o0]vP 8} 3Z }oYVP «

3
Zo}YE+po(HE}V ~Wi/dEheWdonit Aurfattant %% 0] Y}ve PE & € 3Z v AiXA }IX %E} M
ZWE} g 3 v}s % Gulo (}E §ZE +Z}o (}JE « 0o VYA]SCX K EKd $E 3]
pe Jv §Z "~ v >ple¢ s oo CX trees and shrubs. Not for use on grazed or feed forage.
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In addition twoxiousveeds, there are also lasasiveveeds and plants that certain landowners simply may not like
The non-native crack willow $@dex fragiliss not on the noxious weed list, but it is often considered a weed by m:
landowners. This species of willow tree grows along streams and is considered detrimantafdst chorsesingde
patches that displace native cottonwoods and peachleaf willows. It often also creates lathatgyeasof slatide
shrubs and grasses from growing. The tree earned its name of 'crackevilleMadmeseaker wood and branch angles
that result in large branches and trunks breaking (or cracking) in storms. Whilesttrese doeesfhiés, a landowner
may not want to remove them because this would create a treeless area. This bardarea ecadtk: e regrow

into a healthy riparian woodland. If you do not want crack willows to be growing on etter prgpedghasbto
remove them when they are younger, smaller plants and replace them with tlesirable vegeta

Threatened, Endangered and Rare Plants

Besides identifying invasive plants, it is also
helpful to be able to identify threatened,
endangered and rare plants on your property.
Two plants protected underEtisangered
Species Act potentially occur within the
Lefthand, Big Thompson, Little Thompson and
St. Vrain watersheds.

While threatened and endangered plants are
federally listed, there are also a number of rare
plants that could occur on your property. These
plants are rare because they are restricted

to certain areas or site conditions (such as

soil types), or they are threatened by the |loss
of habitat. One example is the Bell's twinpod

(shown below), a small rosette plant with clusters
of yellow flowers that bloom in the spring. This
small plant is only found in a narrow band at the

Colorado Butterfly PlanThis is an
inconspicuous multi-branched plant with
scattered white to pink flowers that grows 20
to 30 inches tall. It blooms from May to August
and grows along active meandering stream
channels below 6,400 feet in elevation.

Ute Ladies'-Tresses Orchidhis small orchid

has numerous white flowers spiraling along
the stem (similar to braided hair). Ute ladies'-
tresses orchid is a small plant, usually less than
2 feet tall, that is hard to identify except when
blooming (usually in August). It grows along
streams and open meadow wetlands below
about 7,000 feet in elevation.

toe of the Front Range on loose shale slopes and has been observed along the Rittker. TAnotpsouncommon
species that may occur in wet meadows along streams below 6,000 feet in elevation isti@howy prairie gen

If you would like more information on rare plants in the Northern Colorado area,
at the rare plant list (by County) on the Colorado Natural Heritage Program webs

www.cnhp.colostate.edu/download/projects/rareplants/list_location.

aspx?GeoScalelD=3

TheQuestionnairen the following page will assist you in determining what types of stewardship and recovery st
relating to vegetation are the most applicable for your property.
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Do you have bare areas or areas with minimal

vegetation on your property?

Would you like to increase vegetation in these areas?

Are these areas in the stream channel and/or on the
streambanks (as opposed to above the banks)?

Bank Revegetati"-.
ecoe O Upland Revegetation

Do you have wetlands on your property? (---- e0cccccce?

oo

<

®e0c00000000°

RIEE K] O Wetland Management
v

Do you have invasive plants on your property?
(SeeWeed ldentification and Managenjeatje 480r identification help)

e00 00 .O Invasive Plant Management

o0 o

Do you have endangered plants on your property?
(Se€Threatened, Endangered and Rare Plaatse S55pr identification help)

Protect the plants/avoid impacts to
the plants and thei.r surroundings

v
DONE WITH VEGETATION ASSESSMENT

To see which strategies will accomplish your objective(s) identified above, see the
‘Stewardship and Recovery Strategy Clparde 76]

Vegetation Assessment
<

(onl
(o3}
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Non-Aquatic Species

Most Colorado wildlife species use streams and riparian ecosystems at some time during ¢o@s |sesh Bgen sp
muledeer, who range widely throughout the landscape, depend on riparianiageasdahtsten during the winter.
Othewildlife that use riparian areas include small mammals such as cottontail rabbits and mécalthatéeed on th
vegetation growing along streams. In turn, these small mammals, as well as snakes anoXiss, @ecpmsfand
other carnivores. Additionally, the trees growing around streamestiegphiabitat for hawks and other raptors, and
numerous other bird species. Many of the same species that are in riparianseothielanslatsbareas for hunting,
foraging and shelter.

The species of wildlife present on vy,
property will have influences on the veget
and the function of the river, not to mentio
experiences you will have. One of the
ways that plants spread are by wildlife a
we have learned in this Handbook, veget
is closely tied to many functions in a rip
corridor. When an animal eats berries or
plant ‘fruits,” the plant is using the anim
transport its seeds to a new location. Whe
animal passes the seeds, they are depo
with feces that are rich in nutrients for
plant to start growing. Seeds are also ca
bywildlife when they stick to an animal's f
hair. Eventually they fall off and can spro
their new location. Animals will also influ
your property when they move mate
around to create homes. This could inc
logs, dirt, dead woody material or leaves
plant material. These changes will obvi
have effects on the rest of your property.

When assessing non-aquatic habitat on
property, you will want to consider what
of animals are desirable and compatible
your property and land use, inclivestgck
that you or neighbors keep. You will wa
manag@razing and rangeland effectively,
well as reduce the potentiallftiife/livestock
conflicts. For example, if you keep chicke
other small livestock, you probably won't
to promote fox habitat right next to the chi
coops/range area. Of course, you can pro
fox/predatdrabitat on your property as lo
as you have an adequate way of prote
yourlivestock such as a buffer or fence.
will also want to consider what typidlitd
naturally live in your area.



High Quality Wildlife Habitat

Once you have decided what types of wildlife are desired on your property, thererathaeveniibattoto a high
quality wildlifebitat. Generally, high qualdiifdnabitat consists of sufficient resources to provide food, water and shelter

(for nesting and resting spaces) for a variety of animal species. For non-aquatic species, this includes:

Connectivity

High qualitywildlife habitat is
not confined to a single property.
Most  non-aquatic wildlife
species thrive when théiabitat

is a large connected network of
corridors and patches. Within
these areas, animals will hunt,
breed and take shelter.

Complexity of
Vegetation

IndividuaWildlife species are part

of a larger ecosystem with other
species and plant communities.
By having multiple layers of

a variety of trees, shrubs and
grasslands, an ecosystem will be
‘more complete." The ecosystem
will be able to support more

types of wildlife, as well as more
types of wildlife activities.

Cover/Shelter

While this may seem obvious,
areas of cover and shelter
are crucial to the survival and
health of wildlife species. Lack
of cover causes deaths due to
exposure during severe weather
and increased vulnerability to
predators. Vegetation, woody
material and underground dens
are the most common types of

cover in Northern Colorado.

Common Wildlife

Assessing the non-aquatic species on your property includes being able to identify the iygreky difvimiddtfe amu
traveling through your land. In addition to seeing signs of wildlife such as sqg{dimresnpasts, you can also
be on the lookout for the actual animals themselves. For many of you, this is one of theseeasdive yhonghoo
a waterway. The following pages contain some of the more common wildlife species forTthenyesibanidjtiig
Thompson and St. Vrain watershed areas.

Raptors (hawks, eagles and owlRaptors use large cottonwoods and other trees for
nesting and as perching platforms to rest and survey for prey in the surrousding grassland
fields, and wetlands. Often, dead trees are used by these birds because the lack of leave
allows for a clear view of the surrounding countryside.

Songbirds Many songbirds nest in a wide variety of large to small trees and feed on
chokecherries and other berry producing shrubs. Other songbirds nestasnithinground

case of red-winged blackbirds, in cattails (see photo at right). Brush piles left by landowners
may be used by songbirds for perching sites, especially if the piles are located near feeding
or nest sites.
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Waterfowl Bodies of water and associated wetlands are critical for waterfowl. They use
wetlands for feeding and shelter for nesting. Many waterfowl also feed in the surroundin
and, in the case of geese, bluegrass lawns.

Photo courtesy of: Audubon Sgeiety 188]

Deer and elkFhese mammals forage on a wide variety of vegetation from shrubs and trees
such as mountain mahogany and aspen, flowers such as dandelions and cow parsnip, and
grasses. Heavily grazed trees and shrubs will have a distinctive browse line at the point where
these ungulates can reach, below which there are little or no twigs and leaves. Deer also
notoriously feed on shrubs and flowers planted in gardens and lawns.

Thickets of shrubs and trees are important sources of shelter for deer and elkeMVhite-tailed
stick close to riparian woodlands and water sources most of the time making them hard to see.
Muledeer range out into grasslands and shrub lands, but use thick woodlands to shelter their
fawns and to take cover during extreme weather. Elk also shelter in woodlands and forests.

Pollinators Wildflowers and flowering shrubs are food for bees, butterflies, hummingb
and other pollinators. In return, these pollinators distribute pollen to other plants, a critic
in producing new seeds. Find out more information about Colorado pollinators at:

bouldercolorado.gov/ipm/protecting-pollinators

Small mammalsRabbits, mice and other small mammals use brush piles for shelter, especially if located near wa
feed on the seeds and leaves of the vegetation growing in meadows and shrub lands as well.

Bears Bears are omnivores that will eat most anything — from berry laden shrubs, to ins
to small mammals to sugar water in hummingbird feeders. Especially in the fall
they are fattening up for winter hibernation, bears will search oytfbah érgs
chokecherries and other berry-producing shrubs. Bears are also knowhrfmrgloraging
garbage at homes and campsites.

Mountain lions These predators tend to avoid human dwellings, but theydi#ehunt for
rabbits and other small mammals. This means that they may enter or pass through your
property while pursuing their prey. Mountain lions can also humesict kihiohals
ranging from smaller livestock to household pets
Photo courtesy of: Colorado Parks and [Wilghife383]
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Threatened, Endangered and Species of Concern

From the common garter snake to bald eagles, there are many rare nors-doaiadicespdoirable to extinction in the
Lefthand, Big Thompson, Little Thompson and St. Vrain watersheds. Any activity that nea amgadatigesdd
species will require a permit process to protect the animals. Colorado Parks and Wsldliist(@R\/dekedption of all
federally and state listed threatened and endangered species on their websteelbbowiafe/aar project will impact

a threatened or endangered species, contact Colorado ParkoahdSViiiieand Wildlife. The following pages contain
brief descriptions of some of the threatened, endangered and species of conceumtgsimgrénern Colorado.

Federally Listed Species
www.fws.gov/offices/Directory/ListOffices.cfm?statecode=8

Preble’s meadow jumping mouse (PrebleBhis small mouse, federally listed |as
threatened, is known to occur along the streams within the Lefthand, Big Thompson, Littl
Thompson and St. Vrain areas below 7,500 feet in elevation. Typically found near watel
Preble’s prefers dense vegetation. In these areas, they can find shelter from predators.

Bald and Golden Eagledlthough bald eagles are no longer listedEonghgered
Species Act list, both bald and golden eagles are protecteBlalsh@adtiBolden Eagle
Protection Act. Bald eagles are becoming more common in Northern Colorado roosting
and nesting in large trees along rivers and lakes. Golden eagles usually nest/on cliffs bt
occasionally nest in trees. Both birds hunt in a wide variety of habitats.

Photo courtesy of: Tony Hisgett 189]

Arapahoe SnowflyThis clumsily flying insect has been found only along a few streams in the foothills from Douglas
Larimer Counties, along a narrow band from 5,600 to 6,900 feet in elevationotiigeniueddy tkendangered
Species Act, but it is a candidate species and may be listed in the future.
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State Listed Species
cpw.state.co.us/learn/Pages/SOC-ThreatenedEndangeredList.aspx

Burrowing OwlTFhis small owl often nests in abandoned prairie dog holes. Burrowing o
are listed by the state of Colorado as threatened. Because of threats to their| habita
population, they are also protected under the Migratory Bird Treaty Act.

Photo courtesy of: Audubon Sgeiety 188]

Northern Leopard FrogFeund in wet meadows, marshes and long banks
of ponds, streams and irrigation ditches, this small frog used to be much
common in Colorado. It is now rare or completely eliminated from many ar
particularly the mountains. As a result, it is listed by Colorado as a Specie
Special Concern.

Photo courtesy of: BuB#Zje 189]

Common Garter Snak&he common garter snake is no longer common and is listed b
Colorado as a Species of Special Concern. Recent research has staeefintain th
garter snake populations may be tied to a decline in amphibians, which is a primary
source for the snakes. This is a great example of how small changes can have far-re:
impacts to a riparian corridor.

This small snake with pale stripes occurs below 6,000 feet in elevation along tributat
the South Platte River. Left Hand Creek, Big Thompson River, Little Thompson River &
Vrain Creek are all tributaries to the South Platte River. Theteosmage'gdrabitat is
generally restricted to wetland areas and along streams.

TheQuestionnairen the following page will assist you in determining what types of stewardship and recovery st
relating to non-aquatic habitat are the most applicable for your property.
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Since you have owned your property, have you h

non-aquatic animals (foxes, deer, rabbits, birds,
livestock, etc.) living on or near your property?

If wild, are they desirable types of wildlife?

O Undesirable Wildlife Management

L]
L]

v
Would you like to create desirable
wildlife habitat on your property?

ecccce OWiIdIife Habitat

..““.‘...

A 4

Do you have grazing animals on or visiting your property?

Are they livestock or wildlife?

LIVESTOCK
v WILDLIF

. O Livestock Management

Wildlife Habitqt cee,

....OOmOOQ

()«

eecco0e®

(oooooooooo..
°

DONE WITH NON-AQUATIC SPECIES ASSE%P:/IENT

To see which strategies will accomplish your objective(s) identified above, see the
'Stewardship and Recovery Strategy Clpeadje 76]
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Aquatic Species

In addition to non-aquatic species, riparian corridor are obviously home to naey as|wedic §pEque to stream
corridors and other bodies of water, aquatic species can thrive under the right asseliticater lopality, stream
features and biology are just some of the factors that influence a healthy fish community. rRelceg aikiegltvia
fish community can help you protect and preserve it. Below, you will learn about what donuiditieadoadidig
speciedabitat, as well as what to look for on your property. You will also learn about some ohtlagumatoe comm

species that live in the Lefthand, Big Thompson, Little Thompson and St. Vrain watersheds.

High Quality Aquatic Habitat

High quality aquatic habitat is comprised of a number of factors. An important item to catsidebistihafeag to

much more than just fish. Aquatic habitats also support insects and non-aquatic animals gsinggttIsdeciesnan

begin their life cycles in the water. The primary factors of high quality aquatic habitat are:

Connectivity

While non-aquatic organisms
rely on a network of patches
and corridors for habitat,
aguatic habitat connectivity
is more straight-forward. Fish
and insects need to be able to
move upstream and downstream
in order to thrive. If there are
barriers to this movement, the
organisms will be confined to a
limited area for breeding, feeding
and shelter. As a result, this will
also limit their population.

Complexity of Habitat

A key to aquatic habitat quality
is the complexity of the stream
itself. Higher quality stream
habitats will have a variety of
bank edge conditions, bed
material and in-stream features
like boulders, riffles and pools.
This variety will provide areas
for fish and insects to feed, hide
from predators and breed.

Water Quality and Water Quantity

Cover/Shelter

Cover in aquatic habitat can take
multiple forms. Willow plants
growing along the streambanks
can often provide cover for fish to
hide from predators. The willows
also shade the water, which
cools the temperature during
hot summer days. Dead woody
material also provides valuable
cover and shelter fowildlife.

Boulders and deep pools in the
river can also provide cover/
shelter for fish. Insects will use
rocks of many sizes as shelter.

For many aquatic organisms such as fish, the stream water is their entire habitat. It is a confing

area that can be heavily impacted by the surrounding activities. Because of this, fish and other g
organisms can be very vulnerable to detrimental activities next to or along streams. Pollutants suc

fertilizers, oils or pesticides can quickly kill off large fish populations. Similarly, a blockage in a stream ca
cause low flows downstream. While seasonal fluctuations are normal, an irregular/drastic low flow can
the water temperature to rise and algae to grow very quickly. This can then cause a dramatic reduction

amount of oxygen in the water. All of these changes impact the aquatic habitat and can cause large fish

Chapter 2: Evaluating Your Property



Common Aquatic Species

The following pages contain information about some of the more prevalent

aguatic species in the Lefthand, Big Thompson, Little Thompson and St.

Vrain watersheds. Fish species can vary greatly depending on elevation,

stream temperature and general environment. Many aquatic biology books

and resources will group Colorado fish speasuiiton region cpw.state.co.us/learn/Pages/FishID.aspx
speciesandplains region speciesColorado Parks and Wildlife ha%pw.state.co.us/aboutus/Paqes/RW-
online identification guides for fish species, as well as aquatic insects. Both
can be very useful for anglers and landowners (links at right).

tentsEntomology.aspx

Mountain Region Species

Often found in high mountain lakes and streams, trout are a favorite among ay|dilseire @odomany prevalent
species of trout in Colorado, including Brook, Brown, Cutthroat, and Rainbow Trout.r€utteroatyTspatias
native to Colorado, with a number of subspecies found throughout the state. While imaise toold thater of
mountain streams and lakes, Brown Trout can also be found in larger rivers floimgg onto the pla

Photos courtesy of: Ben Swigle, CFW

Plains Region Species

Plains fish, usually in a warmer ecosystem, comprise of a variety
of fish, including bass, carp, bluegill and smaller species such
as chubs, suckers, dace and darters. The Longnose Sucker can
sometimes be seen in mountainous streams as it prefers colder
waters. The Longnose Dace, chub species and the darter are
smaller fish found exclusively along the plains. Most of these are
not considered game fish (fish that anglers try to catch), although
some such as bass and bluegill are. All of them thrive in areas
with shaded streambanks and delbdsy.
lllustration courtesy of: Ellen Edmorsen189]
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Do you want to have fish living in the stream with

your property?

Since you have owned your property, have you had fish
living in your reach of the stream?

Aquatic Species Assessment

To see which strategies
will accomplish
your objective(s)

identified above, see
the'Stewardship and
Recovery Strategy
Chart'[page 76]

Are they still living there?

Has the fish population declined
over the past years?

Are there areas on your property preventing aquatic
organisms, like fish, from moving upstream?

:.--ooocccoo--oo...OFiSh Passage
v

Does your streambank have vegetation that shades the water?

:""""'"'"".'OBank Revegeta‘“on
v

Does your stream have areas of refuge for fish (boulders,
vegetation, slower water, etc.)?

...c-.c-oo-oo-oo-o.OFiSh Habltat
v

Does your stream vary in size and type of bed material,
slope/speed of the water and how much it curves?

:..c-.c-oo-oo-oo-o. Channel CompleX|ty
v

Do you see bugs hatching/flying on or near your stream?

O Bank Revegetation
.................... Insect Habitat
v

DONE WITH AQUATIC SPECIES ASSESSMENT
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Desired Land & Stream Uses

Similar to any other property owner, you probably want to use your land for a vadiatyefplseisguchture, relaxing,
walking, playing with pets or kids, picnics or get-togethers with family and friends. For areas#ms atteenext to str
are some additional considerations that should be taken into account. Regardlesssefthavse qowhpmperty,
streams can be dangerous and unpredictable. Therefore, safety is a top congggrhatveo psyour streamside
property. You also want to make sure that improvements to your property don'sacuégdgtiadiyropacts to other
areas of your property, or neighbors upstream or downstré&amesayople, you don't want to install a deck or shade
structure only to have it be washed away in a flood and caussatap@yedtse's property. The final concern when
planning how to use your property is wildlife and ecosystems. As we have discussed many tirkestiaahis Handboo
corridors are complex networks of ecosystems that include birds, fish, insects, animals and atsviBeopaibty of plan
planning people places to minimize any detrimental effects to these systems, as well as midifaizomflloisnan-wild
will lead to a healthier stream corridor and a better experience for you and your family.

When deciding how to use your property and the improvements you may make, ikésdthpiditanetodasiderations

into account. The strategy sheets tatesionnairen the following page will lead you to are a bit different than many
of the other strategy sheets. These sheets will teach you about specific detdilsrigtaomsingior designiggur

people spaces, rather than giving detailed information abduralvheddbet may look likEor example, everyone

knows what a patio looks like, but knowing where to place a patio in relation to a stream is not always so simple.
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Does your property have a stream running throug

next to it?

Are there spaces near the stream that you would like
to use for get-togethers?

XXX O People Places

Are there views that you would like to block or frame?

eoe,

<

Is the streambank between your house and what
the view looks at?

L[]

Bank Revegetati o
O Upland Revegetation

Would you like to add access points to your strea@?"

e0ccoe O Stream Access

DONE WITH DESIRED LAND & STREAM USES ASSESSMENT

e00,

<

®e000000000°

eoe,

<

To see which strategies will accomplish your objective(s) identified above, see the
‘Stewardship and Recovery Strateqgy Clparde 76]

Desired Land & Stream Uses Assessme
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Identifying the type of stream on your property is an important step to undersiahglitinge lsdieamdehaves the way

it does. Within the stream stewardship and recovery professitmthhiead stiream classification systeimst have

been widely accepted. Two of the most recognized classification systems are River Styles Fratme&ti@&nand Rosgen
Classification System. You can learn more about both of these systems, how they areruaedkf@nict stmnagiour

stream fits into them infthehnical Stream Classification Systelmabe 158ection i€hapter 5For this Handbook,

we have provided a simplified classification system based on the samthpsaedpiteras. The factors you will be
evaluating and classifying on the following pages are ydemtséreemensStream SlopandPrimary Bed Material

Please record your answers dnath@owner Assessment Workshgethe 724t the beginning of this chapter so that

you have your stream's information easily available when determining the detaikship wouk reteovany projects.

Classifying Your Stream Determine your stream entrenchment type by following
Entrenchment the steps and classification types.

Entrenchment is a way of judging how well the

stream is connected to its floodplain.ndh a

entrenchedstream system such as the picture at

right, the stream will flow into the floodplain multiple

times a year, meaning the stream is well connected

to its floodplain. This allows the water to spread

out and slow down, typically causing less damage

than higher speed flows. langienchedstream

system (shown below), the water is confined and will

move much quicker. While every stream system will

have varying types of entrenchment, identifying the

entrenchment type of your reach of stream will allow

you to better understand the high flow risks on your property and how to address theyoultwatiesitstmgivetion
and insight if you decide to work with outside help to alter your stream'’s entrenchment type.

How to determine your streamntrenchment:

S{EoMEN  Standing near the water, look
at the banks and changes

. in plants to determine the
—_— ArﬂJaI igh ﬂate&ewi annual high water level

Double the height of the

annual high water leuel
estimatc
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Is the within the banks? Choose your stegdireischment type:

Entrenched

Moderately Entrenched

Not Entrenched

*This graphic shows the differences of each type of
possible entrenchment overlaid to demonstrate the The level a stream will rise to from
physical differences between each type of entrenchme SEEEEEEIERIQTEEURIELAL OR[N ET [
flood. This is often called tBedinary
High Water Mark (OHWM or OHW).

Entrenchment Types Defined:

If 2x of your annual high water level stays in the chann ', it is

If it barely reaches the top of the channel, it is

If it spills over and out of the channel, it is

What is your entrenchment?




Determine your stream slope by following the steps and
equation below.

The slope of a stream measures the vertical
distance that a stream drops over a given

horizontal length. The slope is usually shown
as a percentage. A stream's slope influences a
number of items such as how quickly the water is
moving through the stream, how sadithent

the stream will carry and how the streambed may
erode. Understanding your stream's slope will
help you to understand how and why the stream
is behaving the way it does and determine specific

Classifying stream slope example
details for stewardship and recovery strategies.

How to determine your stream slope:

Determine a length of area you wanm Place a stake with string. Pull string to

work with (at least 100 ft. long), mar downstream mark. Level & measure

upstream & downstream points. Measure the distémealistance from grodindks is your
while keeping a string laVes is the:

Calculate your slope using the equation: x 100 = Slope %

N —_—

N
Use youBlope %o classify your Steep Gentle
stream aSteep, ModeraterGentle. >4% Moderate <1%

1-4%

What is your stream slope? —
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e ClaSSifying Your Determine your stream’s primary bed material type from
PrimaryStreambed Material  the below.

Understanding the primary bed material of your stream
will help you to determine specific details for some of
the stewardship and recovery strategies. For example,
certain strategies will make different recommendations
based on whether your streambed is psamatily

or primarilgobble When determining your stream's
primary bed material, you will likely encounter more
than one of the categories described below. Select
that material/size that makes up the majority of your
streambed. If your streambed is rooktbie but

has soméouldersmixed in, selecbbbleas your
stream's primary bed material.

Determine your stream's primary bed material:

A

Bouldersare larger than a basketball.
>10" across
1
Cobble Cobbleis between the size of a

basketball and a baseball.

N
« 2.5" - 10" across
(L)
=
-
=
E Gravelis smaller than a baseball, but
- can be picked up individually.
‘' 2mm - 2.5” across

Sand Sandis made up of fine sediment that is
difficult to pick up individual pieces of.

<2mm across

What is your primary streambed material?

Chapter 2: Evaluating Your Property




Landowner Assessment Worksheet

As you complete each of the pre@adistionnaires

please use theandowner Assessment Worksheet

on the following page to record notes about your
property, your stream and the recommended categories
of strategies. Once this is complete, you will have a
record of what you have observed on your property and
a plan of what strategy types are most applicable for
your project. In order to keep an up-to-date record of
your property, you can updat&\ibiksheeevery

year, every few years or after large events. It can also be
helpful to evaluate your property at different times of the
year because you will see different conditions based on
the water level, plant growth and other seasonal factors.
At the back of the Handbook, you will find additional
copies of tHeandowner Assessment Workshemt

that you can evaluate your property multiple times.
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[ Landowner Assessment Worksheet (page 1) ]

Landowner Name: Property Address:

Stream Name/Watershed: Date:

Description of Property/Interest Reach:

Noticeable Changes since Last Assessment:

Flow Conditions and Season;

Entrenchment: Stream Slope: Primary Streambed Material:

() Entrenched () steep Slope (>4%) () Boulders (>10") ()  Gravel (2mm-2.5")
(] Moderately Entrenched (] Moderate Slope (1-4%) (] Cobble (2.5-10") (]  Sand (<2mm)

D Not Entrenched C] Gentle Slope (<1%)

Map/Sketch of Property/Site:

Map/Sketch Notes:
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[ Landowner Assessment Worksheet (page 2) ]

Below, check any of the objective boxes that you checked while completing the Questionnaires earlier in this Chapter:

Bank Revegetation O Upland Revegetation

Grade Control O Wetland Management

Bank Armoring O Invasive Plant Management

Bank Re-Shaping O Undesirable Wildlife Management

Floodplain Structure/Debris Removao Wildlife Habitat

Stream Re-Alignment O Livestock Management
Increase Floodplain O Fish Passage
Sediment Removal O Fish Habitat
Crossing/Culvert Maintenance O Channel Complexity

Remove/Relocate Woody Material O Insect Habitat

O0000000000

Stewardship & Recovery Objectives

Anchoring Woody Material O People Places

O Stream Access

Strategy Notes/Highest Priorities:
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CHAPTER

Stewardship and Recovery Strategies

Once you have completedLiiedowner Assessment Questionnaiiiesye 34the'Stream Classification Guide'

[page 68and recorded your answers/notes amarbdewner Assessment Workshéetige 72 Chapter 2you

should have a general idea of the types of stewardship and recovery strategieblbhabd y@uapptiparty. In this
chapter, you will learn the details of specific strategies ranging from stream re-alignmeut naimagesinenive
The'Stewardship and Recovery Strategy Clisatje 7dists all of the strategies contained in this chapter, as well a
checkmarks indicating what objectives they can accomplish. Using yolandtesrar thesessment Worksheet

you can easily see which strategies will help you accomplish your goafsrélaevcaacheof those strategy sheets
and decide which strategies may be a good fit for you and your property.

Landowner Assessment
Questionnaires & Landowner Assessment Applicable Stewardship &

Worksheet Recovery Strategies

Stream Classification Guide

While many of these strategies can be done without professional engineeringyoofpienitsyithesquire these.
For any project, if you are unsure if a permit or engineering will be required, dowttetrstven waalition and/
or the agency in charge of administering that permit. There is a summary chart effmtits,eHenttlas detailed
discussions of each one, iliPtrenitting Requiremenisage 125ection at the end of this chapter.

Following recommendations for when to contact a professional engineer, envitantm&rdscapsuarchitect and/

or river constructor will make sure that your project has the final outcome that you desire. It wi# alsgecheck tha
does not impact the stream corridor or upstream and downstream propeveesay.cPeegits and regulations have
been put in place to protect you as well as other property owners and the stream system.
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Stewardship and Recovery Strategy Chart

Objectives that you checked daridewner Objeit(g/es
Assessment Workshemiatch the objectives listed along 6‘0 Q;\{Z?
the top of this chart. Use the chart below to identify which th» & ®® N
strategies will meet the objectives you identified on the ég\‘ (\@Q o& &
Worksheet, then read about those strategies to determine e\o é\\ & A .\\QJ $° > &
which one(s) will be best for you and your property. Q;\\OQ .\(\Q 0@ . Q<° Q\’& 0\\'2’ @@ N 0& é@\
F O RS ESS FES
X (,\\'\ & >N & Q,?‘ % RN Qg} D &
& P L e & e S & &
& YL S P E S SR
S i TS LS ESL
trategies S & L S & &S« & & Q\Q}
Page <% O @° @ ¢ & & & ¢ & N
Bank Stabilization page 79
Beaver Dam Analogues page 81
Boulder Clusters page 82
Coir Logs with Tubelings page 83
Constructed Riffle page 85

Crossing/Culvert Enhancementsgge 86
Crossing & Culvert Maintenangege 87

Drop Structures page 88
Fish Passage page 89

Floodplain Structure Removal page 90

Geotextiles page 91
Increasing Floodplain Conveyanee 92
Invasive Weed Management page 93

Livestock Management page 95
Log Rollers page 96
LUNKERS Boxes page 97

Overflow Channel Managementage 98

People Places Along Your Streamge 99

Riparian Plantings page 101
Root Wads page 103
Sediment Removal page 104

Stream / Channel Re-Alignmentage 105
Terraced/Natural Channel Desjgige 106
Undesirable Wildlife Managemeiie 107

Upland Plantings page 109
Vegetated Soil Lift page 111

Wetland Creation/Expansion page 113
Wildlife Habitat Management page 115
Wildlife Tree/Snag (Dead Woodjge 117
Willow Stake Plantings page 119
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Objectives

page 99

page 101
page 103
page 104
page 105
page 106
page 107
page 109
page 111
page 113
page 115
page 117
page 119

Strategies

Bank Stabilization
Beaver Dam Analogues
Boulder Clusters

Coir Logs with Tubelings
Constructed Riffle
Crossing/Culvert Enhancements
Crossing & Culvert Maintenance
Drop Structures

Fish Passage

Floodplain Structure Removal
Geotextiles

Increasing Floodplain Conveyance
Invasive Weed Management
Livestock Management

Log Rollers

LUNKERS Boxes

Overflow Channel Management
People Places Along Your Stream
Riparian Plantings

Root Wads

Sediment Removal

Stream / Channel Re-Alignment
Terraced/Natural Channel Design
Undesirable Wildlife Management
Upland Plantings

Vegetated Sail Lift

Wetland Creation/Expansion
Wildlife Habitat Management
Wildlife Tree/Snag (Dead Wood)
Willow Stake Plantings
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How to Use the Strategy Sheets

Each of the strategy sheets is arranged in a consistent format to make it quick and easgdies;oonficuc: cata
basic information about them. Below is an example of one of the strategy sheets with notesestwofiidghy®u wh
information that will be on every sheet. Although details will vary for each strategy ansedqoickiajetst, whiegive
you a general idea of what a project will entail. Some sheets are a front and baelkusina sititgdespage.

o 0 / —

\ ""g] « Sledge Hammer

wy)

« 3' Length Rebar « Natural Marking Paint

Willow Stake (
Plantings f o

-
¢ 8 « Shovel
r e

& =

Qg

* Twine « Clean Soil Fill

Ng

« Shears / Lopers

6:/IATERIAL

Installing live willow stakes in stream imple, yet effective and
sustainable solution to eroding bank areas. Lasting benefits include:

« Stabilized banks with root growth - Stand up to flows 3-10 feet per second

* Incre: Strategy Introductio insects & terrestrial animals
* Incre: & Beneﬁts emperatures with willow shade
* Natur ctfully placed willow stands

Step 1

* Restricted area access to the stream for people, wildlife or livestock Determine area along bank needing stabilization in high velocity areas.

Harvesting Willow Stakes  gep 2

Willows grow naturally along Taglitzrggtnn:y’a;ﬁ\r/ing
waterways you can often harvest, Dormant, rebar into the ground
willows right on your own property. No leaves
(Fall-Spring) water table is ’
optimal for planting. -
r X J
Harvesting must be done when the willows are dofrtiasiimeans
harvesting in the fall or spring when there are no leaves on them. Step by Step InStrUCtion
. - - -
When selecting a stand to harvest from, pick a healthy group of the type of and/Of Detai Ied Informati rvest po
willows that you want to use. Cut the willows at a diagonal angle near the base Staf;/:&f:r:z]lzc\/itr: t\?vvivne

v

and of any given willow stand. Dormant,~ - Willow Willow Stands to a manageable size.
, buds left Stake will for harvest.
on stake be3'-4'
After harvesting, the willows should be N

grouped into bundles & soaked prior to
planting (see Step 4 image).

Step 4

Nevertake more  Soak cuttings prior to planting for

Soaking stakes stimulates root growth than  of . Submerget least
at the diagonal cut. population. 50-80%f each stake.
Strategy Title G Permitting Required
Green background indicates outside [] Permits required
help (engineering, planning and/or permitting) Permits may be required
will be needed regardless of project details. [ ] Permits not required in most cases
e Cost Range @ @ G Heavy Equipment Requireg
Approximate range of installation cost [“] Equipment required
compared with other strategies. Equipment may be required

[ ] Equipment not required

G Difficulty oflnstalf f f Materials and Tools

Approximate difficulty to install Recommended materials and tools
compared with other strategies. for installation.

Regional Stream Stewardship & Recovery Handbook
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Bank Stabilization [~] = _ _
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Potential permits requireBWA 404, Threatened & Endangered Species, NHPA, Floodplain
Bank stabilization is needed when streambanks are eroding and threatening Bank stabilization can take many forms, including riprap/stone armoring, boulder toes
infrastructure or building¥he methods discussed on this sheet are generally and log toesBoulder and log toes refer to the material used to stabilize the ‘toe,’ or bot
recommended when there is not space to re-shape the streambank into a terraceddge of the streambank.
natural channel design. Benefits of bank stabilization include:
¢ Reduces bank erosion All of these methods often require a significant amount of earthwork in the stream che
This
* Protects steep slopes includes selecting appropriate rock or log sizes, along with the method of stabilizing tt
« Protects infrastructure the stream bank. Environmental consultants and/or landscape architects can help to

riparian plantings behind or in the bank stabilization areas.

Bank Stabilization with Log Toes Bank Stabilization with Boulder Toes

o




 Landscape Architect « River Constructor

OUTSIDE

 Environmental Consultant « Engineer

+ Potential permits requireBWA 404, Threatened & Endangered Species, NHPA, Floodplain

Before speaking to outside resources, it will help if you have a general idea of the type
of bank stabilization you are interestedinis means thinking through if you want exposed
logspoulders, willow plantings or a combination. The consultants should be able to discu
pros and cons of each option with you in order to make a sound decision. The method ¢
could be very different based upon location along the stream, as well as other criteria.

ank
bilizat
rmitti
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+ Potential permits requireBWA 404, Threatened & Endangered Species, NHPA, Floodplain

Photo courtesy of : E-Science [gage 188] naturally chew down trees. By

be encouraging the removal of some trees in the area. In a well-balanced ecssyst
chew down trees at a rate that still allows tree & plant communities to establish.

Beaver dam analogues should never be constructed on the main streansehtheyel
will block water flows. However, BDA’s can be built on secondary channels to enc
beavers to inhabit them and begin building a new home. These are also sartetime

=

Beaver dam analogues are fairly new to the stream restoration community and it w

Beaver Dam Analogues (BDAs) are man-made structures that can be built on helpful if you can work with outside consultants who have experience designing an
secondary channels to encourdgaver populations in the ardzenefits of BDAs. Because BDAs are fairly new, someone who has gone through the permittir
installing these analogues include: process for these structures on other projects will also be able to guide you throug

_ permitting process more easily.
» Controls sediment movement

If beavers begin working on the BDA you should expect water to begin backing up
behind the structure, creating a pool and new wetland hébitadiscussions with

the outside consultants should include making sure you have sufficient area that c:
inundated. It is also important that you do not have structures in the area where pc
and wetlands will occur. BDAs have the potential to cause dramatic changes to yo
and they are typically used on very large properties. Make sure to talk with environ
consultants and engineers about the effects a beaver dam could have on your pro

* Creates wildlife habitat

e Controls secondary flows and erosion

Although they can sometimes cause
conflicts, beavers are an important

species in many riparian ecosystem
When decided if/iwhere a BDA woul
be appropriate on your property, it is
important to recognize that beavers

encouraging beaver populations, yo

as “Beaver Starter Kits”. BDA's will change the natural flow in the secondary channel they
are built on. As a result, they need to be properly engineered, permitted dng constructed
professionals. Improper construction of a BDA can result in water backing up upstream of
BDA. Failure of the structure may cause negative downstream impacts as well.
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OUTSIDE
HELP

Boulder Clusters f ? i; [

Potential permits require@BWA 404, Threatened & Endangered Species, Floodplain

Boulders clusters are groups of boulders placed in the
stream channel to create pools for fish to take reBaoydder
clusters also provide surfaces for insects to attach their e(
They provide:

¢ Aquatic habitat

¢ Insect habitat

[page 188]

Boulder clusters naturally occur in stream systems and th
provide valuable benefits to the corri@dyrbreaking up the
flow of the stream, deeper pools are formed downstream ¢

boulders. These pools are used by fish for shelter and rest. The Boulder clusters are intended to promote achahitatBefore

surface of the boulders also provide a surface on which insects can lay their eggs. . . L
contacting outside help, it is important to understand w Typically, boulder clusters

Because a boulder cluster project involves placing material in the stream, there quuatic species you have in your stream. It will also help EEEETER TS SEREETY
be permitting associated with the projedten, a properly qualified river constructor wifinere are boulders in the channel upstream or downstreRSi L LS LA AUE

. . o ; have a greater chance t
be able to guide you through the permitting process without having to go through &xfeh&fgein & sandy plains stream, it is not very likely tha veag 1

. . L . become dislodged in strea
engineering processes. boulder clusters in your area. Likewise, installing boulder systems with bed materi

your stream will not be effective for aquatic habitat and it GTETRER SRRl
negative effects on the stream system. the boulder itself.

Placement of boulder clusters will require heavy equipment and
some excavation. The river constructor should be able to discuss N
the project schedule and what the final product will look like with you. o



 Coir Logs

OPTIONAL: « Sledge Hammer

Coir Logs with Tubelings O -
Féd | o~

Potential permits requireBWA 404, Threatened & Endangered Species, NHPA, Floodplain

 Tubeling plants (native)
* Shovel

TOOLS

* Willow Stakes
¢ Hardwood Stakes

Coir logsare a type efosion controproduct that consist of tightly wound

coconut fibers and/or soil wrapped into cylindrical bundles. They can be very
effective at preventing erosion and they can be planted with tubelings to create a
stable vegetated streambahksting benefits include:

Stabilized banks with root growth - Can stand up to lower velocity flows

» Erosion control/restricts sediment into the stream

Creation and/or increase of healthy riparian plant communities
Step 1

Identify proper locatioithe coir log should be placed near the
annual high water level of the stream or lower if flows allow.

Increased habitat & food source for birds, insects & terrestrial animals

Based on location, obtain necessary

permit(s) with outside help.

fpage 188]
Step 3 Dig a small trencparallel tothe | Step4 To secure the coir lngmmer hardwood
stream and lay the coir log into it. stakeson either side, spaced every
Many types of plants can be purchased as tébelbajsg is a young
seedling plant grown in long plastic tulse'plug,’ containers. This allows
the plants to be grown very quickly and in large quantities. For best results, you
will want to

Because you are likely to be working below the annual high water level,
you may need to apply Tor & Your loc#irmy Corps
N of Engineers officghould be able to assist you with determining which
permit you need and how to apply for it.
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Coir Logs with Tubelings

®®
(pg. 2) il | =

Potential permits require@WA 404, Threatened & Endangered Species, NHPA, Floodplain

Step S Plant the tubelingirough

the center of the coir logs

You can also plant the
tubelings or willow stakes
directlypehind the log.

OPTIONAIEor additional plantings, pléltev stakeshrough/around the logs
making sure the stakzs

Step 6

Backfillthe trench around
the log/stakes.

If possible, water tubelings

until they begin to establish

* Place coir logs in areas where there is some

e Select plants native to your area .

e Apply for appropriate CWA 404 permits prior to

* Coir Logs
OPTIONAL: * Sledge Hammer

* Tubeling plants (native)

TOOLS

» Willow Stakes * Shovel

» Hardwood Stakes

As the tubelings become more established, the coir log will eventually break down int
soils below.ou will be left with a stable and vegetated streaniiaslstreambank

will not only look great, but it will also provide your property and the stream with ecolc
wildlife and water quality benefits!

jpagen188]

Do’s & Don’ts of Coir Logs with Tubelings

install coir logs to try to fix major erosion
erosion on the streambanks; avoid boulder areas streambanks

install coir logs too far away from stream-
the plants will depend on the stream's

install coir logs without the hardw
stakes-they need to be secured in place

beginning work .
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 Environmental Consultant  Engineer

OUTSIDE

Constructed Riffle f f iyg []

Potential permits require@BWA 404, Threatened & Endangered Species, Floodplain

A constructed riffle is a grade control and habitat structure built by placing river cobble
in a stream to create changes in flows that benefit aquatic org@esefis of
installing constructed riffles include:

e ‘Structural’ way to ‘drop’ grade in a stream
e Fish and insect habitat

¢ Added oxygen to the water

Constructed riffles mimic riffles that occur naturally in stream sySQéens, riffles are

part of a ‘sequence’ of in-stream structures. Moving downstream, a riffle will be followed by a
pool, then a fairly calm section of stream, then another riffle. You will see this sequence both in
constructed stream systems and natural streams.

Constructed Riffle System and Sequence
It also requires environmental and wetland considerations.

All of these impacts mean that permitting will be required
Crest of Riffle for constructed riffles. While these structures mimic natural
(larger boulders) feat installati int isti t . ful

Pool of deeper water eatures, installation into existing streams requires carefu

(excellent fish habitat) Ramp of Riffle planning to ensure they don't cause unintended negative e
(smaller boulders)

Constructed Riffle

When selecting outside resources for your project, be sure
to check referenceHt.is always helpful if the consultants anc
constructors have experience designing and installing simil
projects, especially in your area. Once selected, they shoul
able to discuss design options, construction costs, timefran
and what the construction process will look like. You can al
discuss revegetation options for any areas disturbed by the
with the consultants.

a2
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+ Potential permits requireBWA 404, Threatened & Endangered Species, NHPA, Floodplain

If you currently have a crossing on your property, you may be interested in modifying

it, removing it or combining it with other crossifigiss could range from rebuilding

the entire crossing structure itself or just making changes to the existing structure. These
enhancements could improve the:

e Crossing capacity/conveyance
« Provide fish/aquatic organism passage

e Stabilize crossing embankments and abutments

This culvert was 'retro-fitted' with fish baffles to add fish passage.
Enhancing an existing crossing can take

the form of a variety of projects ranging
from adding fish baffles for aquatic habitat
connectivity, to adding additional culverts, to  When approaching someone for outside help in enhancing your crossifeyythere &
rebuilding or replacing parts of the culvert/ key topics that a landowner should be afl@wdp&in location, wildlife and fish
crossing. These improvements might involve  species of concern and nearby infrastructure that could be affected.

extensive construction, in turn requiring
permitting. The crossing must be adequately
designed to pass daily flows, as well as stand
up to large flood events.

For projects that will impact the ecosystems, an environmental consultant can he
the project. When enhancing a crossing, its ability to convey flood flows must als
analyzed to ensure the safety of those who use the crossing, as well as upstrean
downstream neighbors. This analysis and design is typically done by engineers.

Generally, any maodification or enhancement should retain or increase the conveyance of the
culvert (the flow of water through the culvert). In addition to design consuiévatigns of the
you want to make sure that the project won't negatively impact upstream or downstream
neighbors, or the riparian ecosystems. The required permits will ensure that these criteria are

. B




¢ Shovel

* Saw

Crossing & Culvert Maintenance ®®

* Wheel Barrel

* Permits and heavy equipment may be reqDegzending on the size and/or detail of the project.

Crossing & culvert maintenarineludesnsuring the structural integrity and capacity When investigating a crossing to determine if maintenance is necessary|
of the structure is intact, and that it functions well under average daily flows, as wel there are four general areas that need to be evaluated:
during large storm events. Lasting benefits can include:

* Protection from potential crossing failure Investigate the crossing itsedfmake sure that the road, abutments and

« Providing fish and wildlife passage embankments are all structurally sound and in good condition.
Regularly inspect the area directly upstream of the crdesthgck for any
loose large woody debris that could potentially clog the culvert.

* Protection for upstream & downstream property flooding

Thestructural integrityf the actual culvert underneath the road crossing is

important in your evaluation. Inspect for abrasion or rust on the metal and «
the bottom of the pipe is in good condition, without holes in it. This includes
checking that flows stay in the culvert as opposed to flowing around the ct

Inspect the inside of the culvert for debris and clean out as needed.

Many culverts are designed to have a soft bottom, meaning that there will |
streambed material in the culvert as opposed to the metal being exposed.
allows for better fish passage and aquatic habitat connectivity.

Do’s & Don’ts of Crossing & Culvert Maintenance

Maintaining crossings and/or culverts located on your property ensures that they will
function correctly both on & and . This includes large  Familiarize yourself with the original intent /¢ alter the structure of the culvert, abutments
bridge crossings, as well as smaller culverts. design (when is it clogged, when it is not) or embankment

. . o ?onsider wildlife/fish passage accessibility release sediment into the stream
A failed crossing can cause damages to structures or property upstream or downstream of
| the structure. Ensuring that your crossing doesn't fail during a flood also ensures thHattheeavhen inspecting, reach out to an disturb wildlife homes

is emergency access to your property. Aquatic habitat connectivity and fish passag8g§ieer or your watershed coalition to help
. L . evaluate the capacity/size of the culvert
another benefit of a property maintained crossing or culvert.
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Drop structures are grade control structures used when a stre
needs to ‘fall’ over an area of steep sIDpep structures can
stabilize the streambed and limit erosion in theSheyreasvide
many benefits to the stream system and stream ecosystems, i

be able to jump up the structure so they can
move upstream and downstream. Sometimes,
a constructed riffle can provide similar benefits
to drop structures while allowing for better

fish passage. The engineers will also need to
calculate and analyze the structure’s impacts t
the floodplain and floodway.

e Controls slope of the stream

¢ Reduces scour/streambed erosion and streambank erosi

A drop structure will require permitting in both
the design and construction phases of the
project. Depending on the complexity of the
project, it may make sense to work with a
multi-disciplinary team. This is especially true |
the drop structure is being combined with othe
work such as bank revegetation, aquatic habit:
creation and/or bank stabilization.

Adds oxygen to the water

» Improves fish habitat

Stream slopes vary greatly not only by region (mountains vs.
plains), but also by reacfhe slope of your stream may change
within your property limits. There may be places where the slop
steep and the streambed and/streambanks are eroding as a result. When Ixitbaidesef the

eroding, this can often be a sign that grade control would help to solve the probies). Drop structu

or ‘drops,’ are engineered structures that stabilize a quick change in elevation in the stream. ] ) ) ) o
When working with outside consultants on a drop structure project, it will be

Drop structures can be designed and built in many configurations and from many materiahelpful if you can go into the conversation with some ideas about what you
An engineer will be able to help determine what configuration will be best for your reach ofiéiné the structure to look lik®oing some initial research online or by looking
stream, as well as the organisms living within it. While they can be constructed from concagtthar reaches of streams and rivers in person can give you a head start o
drop structure built from natural materials like boulders or logs will provide more benefits tnihwing what types of fish live in your stream will also be useful. The consu
ecosystems. They will also look much more fitting in a natural setting. and/or constructors should be able to discuss the design/configuration optio
with you, as well as the pros and cons of each option. When selecting your ¢

_ _ _ This help, make sure to ask questions about similar projects they have letec
includes calculating how the water flows will affect the streambed and streambanks upstr@,@s"ﬁgﬂs about your role in the permitting process and the anticipy

downstream of the project, as well as considering how fish can pass through the structurg; \WWhen, . ¢o, permits are also important.
designed a drop structure, it is important to make sure that they fish species living in your area will
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Providing fish passage along a stream corridor creates a healthy ecosystem Fish passage can also often be incorporated into an existing crossing structure to ens
that allows the migration of fish and other aquatic organisms upstream and fish can move beyond the structure. There are multiple approaches to doingdhis, dep

downstream during different times of the year for feeding and spawning activities.[N€ €xisting conditions of your culvert/crossing.

Installing Fish Passages allows lasting benefits such as: When discussing fish passage options with outside resources, it will help to know the

« Providing fish/aquatic organism passage fish that live in your stream system. Each fish species has unique characteristics that
how they move upstream. For example, the distance a fish can jump vertically can va
+ Providing healthy, connected ecosystem between species. Other criteria include how deep the water must be, the temperature

water and how fast the water can be moving. After determining the types of fish to de:
for, the outside resources should evaluate different options and discuss how they will
existing structures, ecosystems and the floodplain.

e Providing recreational values

As discussed in the aquatic species seCtiapiar 2: Evaluating Your Propéptybe
33] fish and other aquatic organisms depend on the connectivity of a stream corri
thrive. Along a stream system, there are many potential fish barriers. Incorrectly d
drop structures, culverts or crossings can be fish barriers. Similarly, dams or irrigal
diversions can be fish barriers. In order to fix this issue, there are a variety of solut
be dependent upon the situation. Engineers, landscape architects, environrigental
and/or river constructors can help you decide the best path forward.

Because the existing fish barrier could come in the fordeai,aliversion structure,
culvert/crossing or a point that dries up, there can be major impacts to the floodpl
and ecosystemsncorporating fish passage or fish ladders into an existing stream
require extensive grading and potential modifications of existing structures, the ¢
thefloodplain. Fish ladders, which are a specific fish passage technique, can be vi
and require a structural evaluation and design as well.
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* Permit not requireak long as you are not modifying the floodway, floodplain or wetlands. * Heavy equipment may be requi@uly start demolition that you are comfortable doing yourself; tal
outside help for projects that are larger/more complex than you are comfoytablewaing on

Removal of debris (non-woody) and/or structnriée floodplain can range
from the removal of small buildings such as outhouses, to trash, to fences located in the
floodplain that could potentially become debris debregteraduring a storm event.
Woody material in the floodplain is often beneficial to the environment, wildlife and flood
conditions. Lasting benefits of non-woody debris removal can i

Reduced potential for property damage or future deb| AR AUCE
debris/structures that are on

your property.

» Protection for downstream infrastructures

» Reduced potential for the stream to change direction

Reduced chance for clogging crossing structures

Having loose debris or a structure in the floodplain can cause many unwanted impacts
during a flooBecause storm flows will reach floodplain areas, a storm event has the
potential to ) , Or

Do’s & Don’ts oDebris/Structure Removal

During floods, structures in floodplains could become destroyed and swept downstre;a%ke care to not impact vegetation, wildiife » disturb wildlife homes - nests, dehs, etc.
which could lead to additional hazardous debris that could pose threats, clog crossingsd#munities, etc.

cause damage to existing infrastructure. _ . release sediment into the stream
« Completely remove debris/structure to outside
the floodplain . trespass or remove debris on other

If the structure can resist a flood, it can still pose negative impaetstorm flow people’s property
around the structure could cause the entire stream channel to move/shift by damage. neafitact local agencies if you are unsure about

properties that would have not otherwise been affected by the flood. the impacts your project will have. : move debris/structure into other
areas still within the floodplain
« If you observe debris on a neighbor’s property,

talk to them and, if you'd like, offer to help.
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Materials and Tools needed
varies by project.

* Permits may be requirdgepending on the details of the project that the geotextile is combined with. * Heavy equipment may be requiBspending on project size and details.

(]
=

Geotextiles are strong synthetic and natural fabrics used to stabilize loose soils
and prevent erosioinstalling geotextiles can provide benefits such as:

* Soil stability

¢ Helps vegetation establish

Geotextiles are usually a combination of synthetic materials and natural
materials, such as coconut fibers, woven into blariketsblankets can be

staked into the ground to provide temporary erosion control and help vegetation
establish on slopes.

There are many different types of geotextile blankets, including ones specifically for
riparian use. Typically, the riparian geotextiles are thicker and are made to hold up to
fluctuating stream flows.

They can be installed behind bank stabilization profeat&iike@or
avegetated solil lifft is also possible to plant willow stakes through the geotext
blanket. This, combined with riparian seed underneath the blanket, will start t
riparian floodplain bench.

Depending on how close your project is to the stream, as well as what the co
will impact, permits may be required.

Understanding thageotextiles are an option to add to streambank projects is a
important first step in talking to outside resoureesm there, you can talk about
where it makes the most sense to use geotextiles, what types will be best for
project and if vegetation should be installed with it.
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Increasing~loodplain Conveyance fff [~]

Potential permits requireBWA 404, Threatened & Endangered Species, NHPA, Floodplain

Discussions with outside resources about floodplain conveyance should include topic:
as the extent of the floodplain and your property boundaries, as well as what the prop
odplain will look like.

Increasing floodplain conveyance spreads flood flows out across the floodplain,
reducing the amount and speed of water flowing through the main stream
channelAs a result, the flood has less destructive power when it comes into contd®

with streambanks and structures like bridges or buildings. Benefits include: As the engineers work on the design, they should be able to tell you how much soil is

« Reduces main channel velocity and risk of erosion moved and where. Try to include other strategies with this project. These could includ

¢ Provides greater riparian habitat _
* Overflow channels ¢ Terraced/natural channel design

Allows for storage of sediment L . . .
Conveyancerhe * Riparian plantings » Willow stake plantings

Allows activation of overflow channels amount of water moved
through an area.

In many stream systems, the stream is confined to its main channel
and it is unable to reach its floodplain. Where the situation allows, it is
beneficial to re-shape the channel so that flood waters can flow into
the floodplain.

Increasing the floodplain conveyance is changing the floodplain,
and therefore will require engineering and floodplain permitting.

It is paramount to ensure the main channel carries enough flow to
provide a healthy sustainable system, while not conveying so much
that erosion and damages are caused during large events.

Increasing floodplain conveyance could also include installing

floodplain culverts at a crossing. This allows the water on the

floodplain to stay on the floodplain by passing through additional

culverts as opposed to the entire flood wave being forced through a  Picture depicting reduction in velocities by increasing the floodplain conveyance.
single opening. High velocities on left image shown in red.
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* Herbicide$ * Weed-trimmer/mower | . weed wand, hand sprayer,

. Gloves back-pack sprayer

* Price and difficulty of instdBpends on the weed and the control method used.  * If Herbicides are need®&kad label - Herbicide must be rated effective for targeted weed. Certain herbicides
be used near water, around desirable woody vegetation or under other circistishentten &Ebhde

Invasive weeds can spread quickly if left unman@bednost _ "

. . L . To learn more about identifying
effective way to control weeds, noxious and otherwise, is to i invasive weed types,visit the
several different control methods targeted to the specific Spe @RV E T RN eI R (RS 1810 o 6 [-RZ1=]]
of the population and land use of your property.

The four types of weed-control methods are:

Cultural- The most cost-effective and easiest way to Mechanical Mowing or pulling weeds can be effective for some noxious weeds, especially if the
control noxious weeds is to prevent their establishm populations are small. Mechanical methods are not as effective for noxious weeds with extensive
Prevention techniques include: systems, although a combination of mechanical and chemical control can be successful.

» Before entering your land, wash construction

vehicles coming from another, potentially weed- . Biological Grazing can control noxious weeds, especially during specific stages of the weed’s lif

cycle. Some noxious weeds have specific pests that can effectively control that species. Contact
Colorado Department of Agriculture (CDOA) or your county weed managelofospéoification

pests. Note: all biological methods help control the amount of a noxious weed species, but genel
» Use only seeds free of weeds. do not eradicate them.

infested, location.

» Use only weed-free mulch.

Herbicides Herbicides can effectively control noxious weeds, but care must be taken to prevent
damage to desirable plants, humans, livestock or wildlife. Use only the herbicides recommended
the CDOA or your county weed manager. When spraying near a stream, only tese deerbicides ra
safe near water. Strictly follow the directions on the herbicide’s label.

« After ground disturbance, quickly revegetate the
site. Establishing desirable native species first is
an effective control method.

(o]

w
. Combining these different methods minimizes potential harm from overuse of chemicals that could damage your property or your neigibondhgrapidrty .
your neighbors or homeowner’s association to develop an integrated weisdacoettietiplarway to prevent weeds from invading or re-invading your land.
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* Herbicide$ * Weed-trimmer/mower | . weed wand, hand sprayer,

back-pack sprayer

TOOLS

* Gloves

* Price and difficulty of insted#pends on the weed and the control method used.  * If Herbicides are need@&kad label - Herbicide must be rated effective for targeted weed. Certain herbicides

To determine what is the best control method for the infestation on your la

first assess the type and size of the infestation on your land with these quest

be used near water, around desirable woody vegetation or under other circlstisketten &bde

What type of weed(s) do you ha@stne (such as annuals) can be controlled
simply pulling the weeds, others (such as ones with extensive root systems)

repeated mechanical treatment and/or herbicide treatments. ) ) ) )
0 Is the infestation near a rare plads2 best management practices and avoid

What are you using your land f&&me weeds (especially non-noxious herbicide applications near populations of rare plants as desCobeddo the
weeds) are not detrimental in small patches or for certain land uses. For example, Department of Agriculture — Recommended Best Management Practices for
scattered dandelions are not harmful in riparian woodlands or native meadows. Managing Noxious Weeds on Sites with Rare\Rtantdorado.gov/pacific/
However, extensive dense patches may decrease grazing productivity or may not beagconservation/noxiousweeds

considered aesthetically pleasing on a lawn.

9 After removal — is follow-up needd®i@vegetating with an appropriate seed mix
How extensive is the infestatiohPew plants can be removed by pulling even is one of the best methods to prevent re-infestations by the removed weed or il
if it must be done several times. Large patches may require repeated mechanical by other weeds. Frequent monitoring and quick removal of individual weeds pr
treatments and/or herbicide applications. extensive and costly weed control efforts later.

Does the infestation extend to your neighbor’s propérthe weed infestation [ )

occurs over several properties, then a community wide control effort may be negf@ditional Resources for Invasive Weed Management
to prevent re-invasion. For releasing biological control agents, it may be most

Are the weeds near watét@rbicide use should be limited because they can )
B? Ider County Noxious Weed Program -

.bouldercounty.org/property-and-land/land-use/noxious-weeds/identification/

detrimentally effect water quality. If possible, other types of control methods sho

be used near streams and other water bodies. If herbicides are the most eff
way of controlling the weed population on your property, then you must use
herbicide rated as safe near water. Weld County Noxious Weed Program -
www.weldgov.com/departments/public_works/weed_management

Is the infestation near desirable woody vegetati@amy herbicides will also Kill
nearby shrubs and trees. Read the herbicide label to ensure that it can be u
non-targeted woody vegetation or use another method such as mowing/pull
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Successful livestock management near streams ~ N
aims to find a balance between raising livestock
and maintaining a healthy natural riparian corridor

Lasting benefits of livestock management can inc ) )
Watch a video on manading

» Maintained water quality livestock creek access at|the
N LWOG YouTube Channel!
» Streambank stability | http:/ibit ly/2yNaPMm)

e Healthy riparian vegetation and ecosystems

Livestock management is a broad field and there are many resources available. This str
sheet will focus on some of the key considerations for raising livestock near streams.

The most common issues that arise from having livestock along a stream are livestock
waste washing into the stream, livestock trampling or overgrazing riparian vegetation.

In order to reduce these negative impacts, As many of the strategies in this Handbook aim to increase wildlife habitat, it is in
the preferred management practice is to create a buffer between the streatoekid your ligeonsider livestock on your property and your neighbors’ properties when creati
This buffer can be plant materials or fences. or increasing wildlife habitat. In order to limit conflicts between wildlife predators :

. . . . ) livestock, it is a good idea to maintain a buffer between livestock areas and wildli
Fencingprovides a strong barrier, but can also create problems if it is placed in the

floodplain. Fence lines should be placed outside of the riparian buffer and take int
account slopes and grading, runoff and vegetation.

0predator areas. For example, it would not be recommended to install a chicken c
next to a wildlife tree/snag. Likewise, it is not a good idea to install a wildlife tree/
next to a chicken coop.

Vegetated buffer@re sections of heavy vegetation that limit oliyeretaeht from
reaching the stream. Specific types of vegetation can be used to further deter livestock. Do’s & Don’ts olivestock Management
Vegetated buffers provide environmental benefits in addition to the livestock benefi
However, they do not provide an impervious barrier and livestock can find wa

It is often necessary for livestock to cross a stream or have access to drinking water.Kezp a buffer or barrier between livestock and  create predator habitat next to livestock
M eliminate large scale disturbarassings or access locatioshould bstableand wildlife habitat to avoid conflicts
8 limitedto specific areas. Providing livestock with access to alternative drinking wates Restrict livestock access to streambanks

sources such as troughs is also recommended.

. allow livestock to access the entire bank

. allow livestock waste, food or carcasses

to wash into the stream

» Keep the stream free of livestock waste

-
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+/ Potential permits requireBWA 404, Threatened & Endangered Species, Floodplain

Installed Log Rollers

Log rollers are large, crisscrossed dead trees spanning across the channel to create
fish habitat and control erosidrne trees are anchored into the streanBemafis of
installing log rollers include:

¢ Increased channel complexity Improved fish habitat
e Controls flows ¢ Insect habitat

¢ Controls erosion

Log rollers are created by burying large
dead trees into the streambafike
trunk of the tree goes out into the stream
and overlaps with other dead trees in a
criss-cross pattern. The trees have to be
anchored in place very securely so thatthey )
don’t become dislodged in flood events.

Oftenboulders will be placed on top of  Log rollers are complex structures that require engineering and plannirg to accol
the logs to help secure them. The logs wilhe impacts to the upstream and downstream areas, the floodplain and the surrot
usually angle down towards the stream'’s ecosystems. Engineers, landscape architects and/or environmental consultants v
center, creating a low-flow channel. to help you by designing the structure and guiding you through the permitting pro

o When it comes time to build the structure, a qualified river constructor should be |
Log rollers mimic what happens naturally

in stream systems; when floodddegee  Log rollers are less common than other stream restoration methods. It will be hel,
woody material behind, it is often partially buried by sediment. These dead tree®areate slmlteaamwork with outside consultants who have experience designing and buildi
for fish, breeding areas for insects and help to stabilize streambanks. {bhbg alsmplddity similar structures. This will also help to expedite the permitting process ey W
of the channel, in turn, making a more stable stream system that can support more typekoblifehe best ways of applying for the permits. Before contacting the o hel
consider if you have large woody material and/or boulders that can be u or t
project on your property.
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+ Potential permits requireBWA 404, Threatened & Endangered Species, NHPA, Floodplain

“LUNKERSIs an acronym EditleUnderwatekeighborhodgeeperd&Encompassing
RheotactiGalmonidsThis is a long way of saying it is a structure that provides
cover for fish that face upstream along the streambahNKERS boxes provide:

e Streambank stability

¢ Fish habitat

Rheotacticfacing into

the current (upstream).

Many of the fish species in Colorado face into the curre
(Rheotactic fishwaiting for food and insects to come floating

down. When they see something they want, they will dart out of their shelter to gi
LUNKERS provide cover along streambanks for fish to rest between spurts of en

Photo courtesy of: True North[peme 188]

feeding. LUNKERS can be used for many fish species, but they are especially useful for

trout (they were originally developed in Wisconsin for trout habitat improvement).

The actual LUNKERS box usually looks like a wooden crib of Ipialistructure
is buried/anchored into the streambank below the water surface. You can often inste
willow stakes and other vegetated bank stabilization methods on top of it.

These
processes will also look at the impacts to the surrounding ecosystems and wildlife
species. Because it will involve working in the stream, the actual construction of the
LUNKERS will require permits as well.

LUNKERS boxes are stream restoration structures that are fairly specialized. Workit
with professionals that have experience designing and constructing LUNKERS in
Colorado will be very helpful. You will want to go into the conversation knowing the t
of fish that live in your section of the stream. It will also be helpful if you have an ide:
where it may make sense to install LUNKERS. With this information, you can discus
size, type and aesthetic options with the consultants.
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Potential permits require@WA 404, Threatened & Endangered Species, NHPA, Floodplain * Heavy equipment may be requiBepends on project size.

Overflow channels are sections of stream that do not normally carry water during

average daily flows, but will become active during larger flow events to carry /& THompson Hiver on et
excess watefThey serve many benefits to the stream system and the surrounding”/© " OW/backwaier area on nght.
ecosystems, including:

Reduces velocity in main channel

Unique backwater ecosystems

Provides water 'storage' during high flows

Provides location for sediment to be stored

Overflow channels are a natural part of many streamlf you don’t currently have overflow channels on your property, you may b
systems and they can provide numerous benefits. Yanterested in adding tHeaveloping overflow channels can require

may already have overflow channels on your propertgextensive outside help to design a properly functioning system that does
If that is the case, you will want to make sure that thenot have negative impacts on the floodplain or private propesefiow
overflow channel stays clear enough for higher flowschannels should be set at or near the annual high water level. When desi
to pass through them. You also want to make sure thitis way, the overflow channel will see active flows during spring runoff ar
the water has a path to return to the main channel of during storm events. At other times of the year, the channel will be mostly
the stream. If you are concerned that the path back t&€are also has to be taken in designing the location of the overflow chann
the stream may be blocked by sediment or a landformeduce the chance of erosion or sediment deposition.

contact an engineer, river constructor or your local _ _ _ _
watershed to help you evaluate the situation. Lastly if you are interested in creating a new overflow channel, you will want to ¢

your overflow channels are eroding, you may want to? number of factors with the engineers designing the project. This include

consider stabilizing them with Wi||OV\,I stakes and/or 0,[ngerstanding how often the overflow channel will carry water, how much

fiparian plantings. See the riparian plantings strategywater will flow through it and wher(.e it will be aligned on thg prop Fy
Overflow channels should be provided to reduce the flow in the gl

sheet for ideas. !
channel but they should not direct flows towards a structure.
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* Permits may be requiré2WA 404, Threatened & Endangered Species, NHPA, Floodplain * Heavy equipment may be requiBspending on project size and details.

Similar to any property, creating people places is an important part of yo@rkatirey
them along a stream involves some unique considerations to make sure you @itaeot d
stream system or putting yourself or others at risk. Added People Places can provide:

¢ Access to the stream « Wildlife habitat

e Opportunities for activities, ¢ Streambank stability
gathering & relaxation

Patios and gathering spac@stios can provide your property with a
gathering space for friends and family. You may use your patio for barbecu
parties, dinners or just relaxing. Positioning a patio near the stream can cre
great atmosphere and setting, but it also puts your patio in a risky spot whe
may be damaged by floods.

If you are designing a new patio near the stream, you must be careful to no
cause arise in the floodplain. It is also important the patio is designed to stz

The stream is likely an important piece of what makes your propertyMogjue. up to gooFlil frl]O\:\:jS It Ct())utl':j stehe. In man;(/j cast(_es, a;torlle é)atlp embed((ijeld ":jth(‘
people want to ‘use’ the stream, whether for recreation, viewing or being next to. Thigrog_rt] \:" ° “'? te er _tzn a woc: ga '_o o'r eck. ngtl.neers at?] .an SC“
E strategy sheet will go over some important considerations to take into account when architects can assist you with properly designing your patio or gathering sp:

you are creating people places along the stream, as well as access to the stream.

Photo courtesy of: Rick Kauvar
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* Permits may be requir€@WA 404, Threatened & Endangered Species, NHPA, Floodplain * Heavy equipment may be requiBbending on project size and details.

Play areas and so8imilar to patios, you will want to be careful to not place pl8jyream accesgiccessing the stream may be an important factor for you. When considering
structures in the floodplain where they can be washed away and become floaccess points, make safety your first concern. Streams can be very dangerous, especially
debris. Play areas are better located outside of the floodplain when possiblechildren and small animals. If you are incorporating stream access, consider what areas th

_ ) ) connecting to and who will be likely to wind up using it. Choosing areas with lower velocity
While mowed grass lawns can be great places to play, it's not ideal to have ﬁ%ﬂ)%u to create a safe access point as well

right up to the edge of the streambank. Mowed grass lawns do not provide enough

wildlife habitat for riparian corridors, nor do they provide the same streambal¥lou can also consider limiting the points of access rather than trying to create access alon
stabilization that willows, cottonwoods and other riparian vegetation can prowgimetcim of streambank. This will help to maintain and improve riparian habitat. Stream acce
addition, mowed grass lawns are typically fertilized multiple times a year. If timellasenformal access such as patios and steps, or it can be informal stone steps/beaches
goes to the streambank, some of this fertilizer is going to wind up in the streaatutdiaccess points.

can cause negative effects on aquatic habitat and vegetation.

Riparian buffefzor whatever people spaces you desire,
consider creating a riparian buffer to separate the stree
from the more manicured people spaces. Riparian
corridors include a wide variety of plants, animals and
natural materials. By giving these inter-connected piec
some space to function, you are limiting the potential
conflicts you will have with them. There are many differ
opinions on how much space is enough for a riparian
buffer, but if you can leave at least 25’ on either side of
the stream, this will go a long way to creating/preservir
healthy stream corridor. This is discussed in more deta
theRiparian Plantingstrategy sheet.

100
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Riparian Plantings

* Permits may be requir€@WA 404, Threatened & Endangered Species, Floodplain

Riparian vegetation is unique to local areas and its success is highly dependent on
being planted at the right elevatidRgarian planting can provide:

* Wildlife Habitat & Food
e Shade

e Stream Access

Planting Zones:

Wetland Bench

e Views
» Fall Color

» Streambank Stabilization

Riparian Bench

Uplands

.
Materials and Tools needed

varies by project.
Fid |

* Heavy equipment may be requiBbending on project size and details.

Similar to upland plantings, there are many benefits to riparian plants. Thes
plants will often include trees, shrubs, grasses, sedges and flowers. Differe
types of plants will grow at different elevations along the dRipandrank.
planting materials include wetland/riparian seed, sedges, rushes, flowers,
shrubs, willow and cottonwood stakes and tiBeste is also wetland sod,
which can be used to quickly establish wetland plant species.

Planting Zones?rior to planting riparian vegetation, it is very important to
assess where the planting area is in relation to the stream. If it is below the
annual high water level, you may need to consult your local Corps of Engin
office or watershed coalition to see if you need to apply for a permit. It is als
important to understand the relationship to the stream level so that you kno
what types of plants will survive there,
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* Permits may be requird@WA 404, Threatened & Endangered Species, Floodplain * Heavy equipment may be requiBpbending on project size and details.

Stream Corridor BenefiRiparian plantings can have a number of environmen
benefits. Wildlife will use dense plantings for shelter and habitat. Many wetla
riparian plants produce berries that wildlife depend on as a food source. Will
other shrubs that grow along the streambanks shade the stream, creating ar
cooler water that fish use as shelter.

Riparian plantings will also stabilize the streambanks and create terraced be
hold up to flood flows better than vertical streambanks. As water flows from u
down through these terraces, many of the plants will filter the water, improvin
quality in the stream itself.

Landowner Benefitén addition to the environmental and stream benefits, riparian planti
can improve the quality of your property as well. Many riparian plants flower or have u
foliage that can add interest to your stream edge and make it a more inviting place to ¢

You can use riparian plantings like willows to create filtered views to the water’s edge,
unwanted views. Willows can grow tall and dense, but it is possible to cut gaps in then
access and create framed views. Lower growing plant species such as riparian grasse
sedges can be planted directly behind the willows to create a layered effect.

Ultimately, the design of riparian plantings should be based on your tastes and availak
land, as well as working with the existing natural systems on your property. Always

consider using native plants when possible as they are suited for survival in your area
they are much less likely to become invasive.

Additional
Resources for
Riparian Plantings

When a Landowner Adopts a Riparian Bufenefits and Costgension.umd.edu/sites/
extension.umd.edu/files/_docs/programs/riparianbuffers/FS774.pdf
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Potential permits require@BWA 404, Threatened & Endangered Species, Floodplain

A root wad is a bank stabilization and aquatic habitat improvement strategy
that involves burying a dead tree into the streambank with the root system
still attachedBenefits of installing root wads include:

¢ Bank stabilization
¢ Fish habitat

¢ Insect habitat

Root wads anchored into the streambank mimic what naturally occurs along
streams after flood&loods often leave behind large woody material that is pa
buried into the stream channel. These provide shelter and habitat for fish ang
anchored properly, they provide bank stabilization and create changes in wa

Installed Root Wad

er flows.

By working with outside help to engineer and design root wads in key locatigns, you can
stabilize your streambanks while creating valuable aquatic habitat. Root wads can often
be combined with log toes and streambank vegetatiovillsucktakes

For root wad projects, outside consultants will help you by engineering and designing
a project that will not impact the stream, floodplain or ecosystems in negative ways.

They should also help guide you through the permitting processes for the design and
construction of the project.

Before contacting the outside help, consider if youlaegeewoody material that
can be used for the project already on your propenycan also think about if
it would make sense to insiail  with the root wads. When you speak with the
consultants, they can provide you with advice and reasoning for the final placement
and design.

€oT
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Potential permits requireBWA 404, Threatened & Endangered Species, NHPA, Floodplain

The transport of sand, rock and other sediment is part of the natural cycle of
flooding.However, in some cases large amounts of sediment left behind can have
negative impacts on properties and the stream system. Removing excess sediment can
provide benefits such as:

 Increase conveyance
¢ Provides ecological benefits

¢ Increases aesthetics

Removal of sediment is a simple process but understanding how much sediment to
remove is an important aspect tirai

If too much sediment is removed in the floodplain, the stream might have the potential to

erode the entire bank and move to a new location that damages or threatens propdggtly conversations with outside resources about sediment removal should discuss
Removing too much sediment can also confine the stream to a channel where it is appropriate amount of sediment to remove is and why.

connected to its floodpliis can cause increased velocities, which cause erosion

and damage to nearby properties. ) ] )
The outside help should be able to explain what the effects of the sediment removal

be, as well as what the final condition will ook like. It is also important to recognize t
The actual process of removing the sediment can also be a cause for concern. Riveediment might not actually have to be removed from your property. Rather, it could
constructors need to apply for the proper permits and be very careful to not releasdntemore advantageous location, such as providing an additional terrace within the |
sediment into the stream. They also need to be careful to avoid negative impacts tarhis terrace could then be planted with willow stakes and other riparian plantings.

wetlands and wildlife. g
—
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Stream / Channel Re-Alignment fff

Potential permits requireBWA 404, Threatened & Endangered Species, NHPA, Floodplain

Stream re-alignment involves moving the actual stream channel to a new
location.This could be done to restore the channel to a pre-flood location or to

protect existing infrastructure or buildings. Benefits include:
 Increased resiliency of the stream
» Protection for threatened infrastructure and/or habitat
« Restored and stabilized eroded areas
e Encourages bank vegetation and habitat

e Takes advantage of existing flow paths

Stream re-alignment is a major undertaking that will have a
dramatic change on your landscéteeam re-alignment not only
requires permits from federal and local agencies, but also requires
careful planning and design to ensure the new alignment works with
the natural processes of the stream corridor.

A resilient alignment is achieved through careful consideration of
many factors, including slope, bed material and amount of flow
during different times of the year. Often, a multi-disciplinary team will
combine their areas of expertise to design a complicated project such
as stream re-alignment. Stream re-alignment projects can involve a
substantial amount of work, and must not cause negative impacts to
upstream or downstream property owners.

 Landscape Architect * River Constructor

» Environmental Consultant  Engineer

OUTSIDE
HELP

First discussing stream re-alignment with a representative of a local agency may help
you determine whether it is the right approach for your prdpatsp may guide you to
some additional funding opportunities as this can be a costly approach to restoration.
local agency has helped you out, you will probably need to contact an engineer or lan
architect to evaluate your property.

When approaching stream re-alignment with an outside source, it is important to knov
your property lines are and where important infrastructure needs to be protected. It ce
also help if you know where the stream has historically run through your property. Fur
information about what you have seen during average daily flows and durimgrtsge stc
will help the outside sources understand how your stream functions.
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Potential permits requireBWA 404, Threatened & Endangered Species, NHPA, Floodplain

A terraced/natural channel design creates terraces, or benches, between the
stream and higher areas such as uplankis. opens the channel, reducing velocities
by allowing flood flows to spread out. They provide:

¢ Channel stability ¢ Riparian habitat

» Decreased velocity * Bank stability

Terraced/natural channel designs do not make sense in every sithatierare certainly areas

where space is limited and you will not be able to create a series of terraced benchesivetween the str
and more usable spaces where you may have a building. However, there are alsonhare aituation
terraced/natural channel design is possible and will have a lot of beneficial effects.

By creating these terraced riparian benches, you can create benefits for the fezodgdiowthe str
the vegetation and the wildlife in the area. The lower benches are meant to flodadinepwizey tprvaluable

riparian plants. The higher benches should flood less regularly anasilidtaan@arvive with less watering.

Example of a Typical Terraced/Natural Channel Design

Uplands Riparian Bench  Wetland Bench Wetland Bench Riparian Bench Uplands

 Landscape Architect * River Constructor

OUTSIDE
HELP

 Environmental Consultant  Engineer

Allowing flood waters to spread out across these benches
reduces the speed of the flood flows, also reducing damage
flows do to downstream properties.

Re-shaping your streambanks into a terraced design requires
careful engineering and planning to figure out the correct
elevations for the benches, as well as the correct plant specie
each bench. It also requires engineering to calculate the impa
to the floodplain and floodway. The actual construction will inv
working in the stream and will require permits as a result.

Before hiring outside help, consider if your property

has enough space to create terraces along your
streambanksThese terraces can vary greatly in widt

they can be on one or both sides of the stream. Loo at
nearby streambanks that have terraced benches wi p
you form an idea of what could be built on your property.
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* Many wildlife species are protected under federal or staBoigtact local wildlife officer at Colorado Parks and Wildlife (CPW) before removing or distoabing any wild an

Seeing wildlife from a distance is enjoyable, but having bears in your yard or snakes in yo
is probably not enjoyable for most peopke key to preventing unwanted wildlife encounters i
keeping problem wildlife away from your homes and other structures. This doesymug theam
habitat, but rather creating appropriate buffers and separations.

Common problematiltllife include bears, mountain lions, coyotes, raccoons, skunks, small
and snakes. Even deer can be a nuisance if they eat your carefully planted shrubs and wil

Wildlife Deterrent / Prevention Methods:

» Shrubs and FlowersDeer, cottontail rabbits, and other
herbivores are attracted to ornamental plants. Almost ove
deer can wipe out beds full of planted shrubs and flowers.
Additionally, bears are attracted to berry laden shrubs. To
conflicts, only plant deer-resistant vegetation and avoid pl
berry-producing shrubs, such as chokecherry, near your h

« Debris piles Don't have piles of boards, leaves or other debris ne
structures; these piles provide shelter for snakes, coyotes, cotton
rabbits, mice and other mammals.

» Expanses of large rock®o not landscape with expanses of large
rocks, especially in sunny areas, for they can provide habitat for
rattlesnakes and other snakes.

e Trash— Leaving even a small amount of garbage outside attracts bears, coyotes, raccoons, mice
and other small mammals. A small amount of leftover food on a grill can enticebbears. Keep gat Beaver damsAlthough beavers provide many ecological benefits,

in sealed metal or plastic containers and use bear-proof trash containers if \ahitlize in bear h ~ @re times when a beaver dam can pose a potential flood risk. If y
concerned that a beaver dam is blocking the main stream channe

* Bird feeders- Although watching birds feed is an enjoyable activity, bird feeders can entice bears considering removing it, contact your local Colorado Parks and W\
and teach them to come close to human habitat for food. Colorado Parks andeWdsllife recomm  office. They can help you determine if the dam should be remove
not putting out bird feeders during the warmer months or placing them at least 10 feet off the  well as the best way to go about removing it.
ground. The area under the bird feeders should also be kept clean frondéaitepreivdreee
attracting bears, squirrels, mice, and other unwanted scavengers.
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* Many wildlife species are protected under federal or staBoigtact local wildlife officer at Colorado Parks and Wildlife (CPW) before removing or distoabing any wild an

¢ Fencing- Although you might not want a wildlife-proof fence around your €
property, fencing may be practical around homes, dog kennels/runs or s
livestock areas like chicken coops. The size and type of fencing depends
kinds of wildlife you are trying to keep out. Some good guidelines are:

» Consider appropriate fence heights. For example, mountain lions
high, deer and elk — 6-8’ high. ] : :
Protect Pets and Livestock from Carnivores:

» Don’t have branches overhanging fences, animals such as raccoo : : : :
. * Keep pets indoors at night or keep them in a kennel with a secure top.
use them to climb over the fence.

. . . _— * Pl livestock i losed shed b t night and k d losed.
» For more information on fencing seeldn@do Parks and Wildlife ace fivestock in enclosed sheds or barns at night and Keep doors close

— Fencing with Wildlife in Mimbw.state.co.us/learn/Pages/ » Don't feed pets outside; store food and dishes indoors

LivingwithWildlifeDeveloping.aspx

. Moyvmg— Kegp grasses and qther vegetation around your house short to create Contacts for LOGOLIH &R Q ALEWYV
a visual barrier for snakes, mice and other small mammals
« Sealing Homesplug holes in structures (even a % in hole can allow snakes &  If you have conflicts with unwanted wildlife on your land, contact your local CPW

other small mammals into your house). Block rooftop openings to deter pigeons OfficeDo not attempt to remove sick aninfedpecially — raccoons, skunks,

and bats. bats and foxes) as they may have rabies.

« Roosting Exclusion There is a wide array of devices to discourage pigeon
and other birds from roosting on structures, including nylon netting and sh

tipped prongs.

If you encounter an aggressive animal outside of CPW hoursCotortzdd the
State Patrol.




o Materials and Tools needed
I:l varies by project.

Trees, shrubs, flowers and grasses in the upland landscape can serve ma
purposes from shade, to access control, to framing views, to providing wild
habitatUpland planting can provide:

+ Wildlife Habitat & Food * Views
* Shade » Fall Color

e Access * Erosion Control

You may choose to plant trees, shrubs, flowers and seed or sod on your pro
for a variety of reasons. You may want to define your property boundary, or
you want to provide shade quaicaa Regardless of the reason, there are some
considerations that you should take into Abeaystconsider using native
plants when possible as they are suited for survival in your

area and they are much less likely to become invasive.

First, consider what purpose you want the planting to

serve, as well as how logaldlife will use thenkor

example, you may want to avoid planting shrubs or flowers that
attract a lot of bees nextpati@. Similarly, it may not be a

good idea to plant dense shrubs that wildlife will live in close to
trash containers or garages.

As with any planting, it is important to consid
the mature size of the tree or shrub. One of
the reasons you are planting these is to see
them grow; don'’t forget that as they grow the
will become larger and take up more space.

Your property’s location, elevation, sun
exposure and available water are also
other important factors that will determine
what type of plants will be successful.
Consulting your local nursery is a good first
step in selecting plants.

60T

Photo courtesy of: The Garden Consultajpagent88]



™ Materials and Tools needed
varies by project.

In terms of groundcover, you may want to add
grasses to your propertyhis can be in the form of
native grasses or manicured turf. Typically, prop
owners will not mow native grasses or will only m
them a couple times a season. Native grass is u
installed with seeding and will sometimes have
wildflower seeds mixed in.

Manicured turf can be installed with seed orSod will establish quicker, but is more
expensive. Manicured turf grasses will require frequent irrigation, mowing and periodic
fertilization. As a result, areas next to streams and streambanks are not an ideal location for
manicured turf. There are many environmental benefits to keeping a ripaeean buffer be

manicured turf areas and the stream corridor.

Although pretty, manicured turf is not a good
choice for the streambank area next to the creek.

In addition to turf grass sod, wildflower sod is availBhie sod is more expensive than

turf grass and it is meant for different types of applications. Wildflower sod may be a good og
if you want to quickly establish native wildflower plants in small areas. Examples could incluc
pockets in or on top of boulder retaining walls, strips next to pathways or areas in between

flagstone steppers. =
—
i




Vegetated Soil Lift f f f []

Potential permits require@BWA 404, Threatened & Endangered Species, Floodplain

A vegetated soil lift consists of wrapping 'lifts’ of soil in geotextile fabric
to form an edge for the streawillow stakes can be planted between the
'lifts" and through the top of them. Benefits of vegetated soil lifts include:

» Streambank stability
* Riparian habitat

» Agquatic habitat improvement

If the toe of the slope is badly eroded,
more structural material such as rocks . .

. . Based on location and projec
or riprap may be used to provide toe details, obtain necessary
protection. permit(s) with outside help.

Although you will need outside help for the overall project,
you may be able to harvest your own willow stakes.

Harvesting must be done when the willows are

E dormant- this means harvesting in the fall or spring

. when there are no leaves on them.

@g Visit the following link for a more in-depth guide to willow
& cottonwood harvestingergy3.org/includes/

Willow_Cottonwood_Guide 2016.01.pdf

* Engineer

* Environmental Consultant

OUTSIDE
HELP

 River Constructor

The geotextile blanket
wrapped around the soil
goes back into the slope and
is secured either by soil or

wood stakes.



Vegetated Soil Lift

(Pg. 2) f f f -

Potential permits require@BWA 404, Threatened & Endangered Species, Floodplain

* Engineer

* Environmental Consultant

OUTSIDE
HELP

 River Constructor

The geotextile blanket provides structure and stability while the vegetation becomes
established. Once vegetated soils lifts grow in, the root systems stabilize the bank anc
above ground vegetation decreases flow velocities and shear stresses along the strea

Before contacting outside help, you should ensure that the professional you select hav
experience with stream restoration and bank stabilization. A meeting with the professic
recommended prior to the beginning of work to discuss the following items:

 Design options and cost estimates e Construction process/what to expect during work
* Required permits e Construction access
» Design and permitting schedule  Duration of the project

Depending on the details of your project, you will likely need an engineer and a river con
An environmental consultant and/or a riparian vegetation specialist may be ne as w



* Engineer

006
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+ Potential permits requireBWA 404, Threatened & Endangered Species, NHPA, Floodplain

¢ Environmental Consultant

€
[<]
OUTSIDE
HELP

* River Constructor

Wetlands are sensitive ecosystems that provide numerous benefits to the Typically, wetlands in the Lefthand, Big Thompson, Little Thompson and Saint Vrain &

surrounding areaghey can be created (or expanded) on your land to: found on terraces along the stream or in depressions within the floodplaindametdding &

stream channels or oxbows). They can range from cattail marshes, to wet meadows,

* Increase wildlife habitat for aquatic and semi-aquatic animals (such as willow shrub lands, to alder shrub lands. Often, wetlands can form quickly (i.e. after ju
waterfowl, amphibians and fish) growing season) if there is sufficient water.

 Provide storage for flood waters

. Stabilize streambanks Creating wetlands require three inter-connected conditions:

‘ Hydrology (water)This is the most critical condition. Without enough water to satt

or flood the soils for a sufficient period of time, wetlands won't develop. Typically

wetlands are created or expanded by grading down to the existing water table or the ¢
elevation. Determining where to grade to depends on:

» Adjacent existing wetlan@sither
a streambank terrace floodplain
depressions/oxbows) — A wetland
expert will determine the exact dep
but it should generally match the
existing wetlands elevation.

Successful wetland creation requires an in-depth understanding

of groundwater, soils, and vegetatiorwefland expert should be ¢ Creating a wetland in an uplanHlydrology may be much more difficult to determin
consulted to determine if a in existing uplands, because you would need to know where the groundwater ele
wetland can be successfully Also, streams are active systems. Any Using the existing stream eIevfelti.on is not always usefu! pecause the groundwate
created on your property and wetland creation or expansion should be may be above or below the existing stream levels. Additionally, you will need to |

what methods are needed to

carefully designed to avoid being “blown ground water fluctuations over the growing season. Typically, streams and grour
effectively establish wetlands

out” during the next flood. Consulting are highest in spring after run-off and lowest in late summer/fall. Wetland special
with a water resources engineer will engineers can help you determine the appropriate wetland elevation.

evaluate the links between the proposed
wetland and the stream system.




* Engineer
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+ Potential permits requireBWA 404, Threatened & Endangered Species, NHPA, Floodplain

¢ Environmental Consultant
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OUTSIDE
HELP

* River Constructor

You can find out more about evaluating wetlan

in the Wetlands section of Chaptgrayje 46]

’ Soils (topsoil) The type of soil affects what kind of wetland can develop on a
site. A wetland specialist or your local NRCS office can help you determine your
soil type (NRCS contact info at bottom of sheet).

e Sandy/gravelly soilsVegetation may be difficult to establish in these soil
without adding additional topsoil.

15&6 2I1AFH &RQWDFW ,Q

e Loams (sandy loam to clayey loarmpamy soils are the best growth medium
for vegetation.

* Clay (loamy clay to clayGlayey soils can be a good medium for wetland
because they will hold water for longer periods of time. However, claye
be high in salts — many plants cannot tolerate high salts.

‘ Vegetation What wetland plants will grow depends on the hydrology, so
other conditions at your site:

« Some species (such as cattails and bulrushes) grow only in areas saturated &'t Collins Field Offied.arimer County (Fort Collins CD-730, Big Thompson CD-
wl 706, Home Supply Watershed Project)

inundated during the growing season; others (such as foxtail barley and fowl
bluegrass) can grow in areas that are periodically dry. 150 Centre Ave., Bldg. A, Ste. 116
Fort Collins, Colorado 80526-8121

* Many wetland plants grow best in loamy soils. However, there are others that
Ph: 970-295-5656

tolerate salty soils, such as saltgrass and alkali muhly. Others, grow in sandy
soils, including sandbar willows and switchgrass.

* Many wetland plants do not grow well from seeds, including most sedgg
rushes; they grow best from plugs. Some plants grow easily and quickl
seeds, including Canada wildrye and other grasses. Wetland tree and s
such as alders and willows should be grown from cuttings or containeriz



o Materials and Tools needed

L5 JOJO) o
j f f _\ ] varies by project.

If you would like to attract and provide a healthy home The following will provide good quality habitat on your land for wildlife:

for wildlife, you need to ensure that the following
interconnected elements are in place on your property:

» Food

Provide as many food sources on your land as possible.
* Water

» Keep or add pines / conifers; pine cones provide food for squirrels and a variety of bi
 Shelter / cover

« Keep or add berry producing shrubs for birds and other animals. Other native shrub

* Connectiongcorridors and patches) such as mountain mahogany provide food for deer.

Different species have different specific needs, but they

. . ) » The nectar of wildflowers is a good food source for bees, hummingbirds & other
require all of these elements to survive and thrive.

pollinators.

* Meadows provide food for elk and other grazers. Minimize mowing and intensive
livestock grazing to allow for the growth of flowers and tall grasses.

» Plant native grasses and wildflowers to add additional food sources.

Provide easy access to as many water sources on your land as possible.
» Minimize barriers between wildlife habitat and water.

« If possible, provide an unfrozen, open water container for birds during the winter.

If there are animals you want on your land, J
but others you don’t (such as bears), please
the Unwanted Wildlife Strategy Sheet and a
some of the recommendations on this shee
such as planting berry-producing shrubs.




e Materials and Tools needed

00® o
j f (i _\ ] varies by project.
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Animals need to move freely from food to shelter to water withot

Preserving multiple types of shelter where wildlife can rest,
S barriers. These connections likely go beyond just your progerty.

nest, and hide from predators is essential for their survival.

The following actions will help preserve the existing wildlife
habitat on your land:

» Preserve tall trees, even dead ones, wherever safely
possible as nesting habitat for birds and bats and perghing
areas for raptors. Planting seedlings in open areas wil
provide future habitat for birds.

e Preserve a minimum width of 25 feet of woody vegetdtion
and tall grasses along streambanks.

» Avoid removing dense patches of shrubs - they provide
shelter for deer, their fawns and small mammals. Expand
existing shrub patches by planting additional native shrubs. e Plant trees and shrubs in gaps between existing vegetatior

to allow for continuous travel corridors.

» Do not mow to the top of banks (leave a wide buffer).

» Grazing livestock can eliminate willows and other woqdy
vegetation that hang over water-providing shelter for » Minimize intense livestock grazing on streambanks.
beavers and fish. Restricting livestock to outside of thé
riparian area or to 1-2 access points allows for the growth of
healthy stands of woody vegetation.

\1°2

» Minimize barriers, such as roads, between riparian argas
and surrounding meadow and shrub land habitat for dper
and other animals.

» Provide hiding places for rabbits and other small mammals
- allow tall grasses / wildflowers to grow and leave un-
mowed. Un-mowed meadows also provide nesting areas for
grassland birds.

* Locate fences to avoid restricting wildlife movement ahd
harming wildlife. (See Bird Conservancy of the Rockies
resource for more information.)

Additional Additional information on native vegetation to plant for wildlife habitatAzdubericRodkies -
Regional Office of the National Audubon Sodietkies.audubon.org/get-involved/resources

Resources for

Wildlife Habitats
Colorado Native Plant Society — Gardening with Native @iants.org/




« Hollow log or dead tree | + Duckbill anchor, cabl * Shovel

with branches attached & rod set

O0O® | -
$ il | o m

* Permit may be requirdtidesired placement is located below the annual high water level, a CWAM@4y equipment may be requiMsS if burying is required & tree requires a hole that is larger th
permit and/or a floodplain permit may be required. feasible by hand,extavatois needed. NO if hole can be hand dug or anchors can be used instea

» Sledge Hammer

* Boulders * 1-3' diameter limbs « Fasteners/Hardware

A “Wildlife Tree” is a secured dead tree that can provide valuable wildlife
habitat and shelter while reducing the potential for flood deiete are - Identify the wood you will us}...

also sometimes referred to as wildlife “snags.” Lasting benefits include:

¢ Minimized potential of hazardous dead wood flood debris

* Natural wildlife habitat/shelter

« Wildlife food source [ ...and the location you will install the W|Id|%e Tree.

- Determinbow you will install your wood (Bury or Anchor):

Buryingfor Tree Stabilization Anchoringfor Tree Stabilization

Photo Courtesy of: BHA D§sage 188]

Creating a Wildlife Tree is a great way to re-use large dead
woody material on your propefhis material may have been

left on streambanks on your property by a flood event, or maybe
some of your trees have simply died.

As discussed in therge Woody Materiglage 4Section,
these dead trees are highly valued homes and food sources for

wildlife. You will Wf"_‘nt to make sure that thes.e dimddtees ' If you have large boulders available, or if you would ~ Depending on your site conditiods)¢hering
become debrim the next flood event. With proper planning like the wildlife tree to be partially buried, you should method may be better for you. Rather than digging
B and attachment methods, you can create a secured place for ct;onsid;ar trBurinngmetho:. This rgsthod is att]l_so a trt_a;nc)h/hols to burydp_art of the Eee, duclébi_lll_ rEar
= . ; hibi etter foareas closer to the streahtowever, this similar) anchors are driven into the ground. This
xj Dirds, mammals, Insect o ibians to call home. If you. method may require digging machinery depending method is also more suitablgpfand areas
have standing dead trees, it is safe to leave them standing as on the necessary hole size. further away from the stream.

long as they are secure and don't threaten people or structures. Photo courtesy of: Arctic Wire[Rape 189]




Wildlife Tree/Snag

®®
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* Permit may be requirdtidesired placement is located below the annual high water level, a CWA#@4y equipment may be requiMEsS if burying is required & tree requires a hole that is larger th
feasible by hand. NO if hole can be hand dug or anchors can be used instead.

permit and/or a floodplain permit may be required.

Burying for Tree Stabilization Instructions:

* Hollow log or dead tree | < Duckbill anchor, cabl * Shovel

with branches attached & rod set + Sledge Hammer

* Boulders * 1-3' diameter limbs « Fasteners/Hardware

Anchoring for Tree Stabilization Instructions:

Dig a hole long
enough for
to fit in.

Add additional branchesvagigh
around the top.

Lower one end of tree inside of hole
andburywith compacted soil. downwith

Use the steel rod to ddivekbill
anchor(sjnto the ground.

Secure anchor cables)tree.

Wrap around trunk or
use hardware such as an
eye screw

O

Finishing Steps Compacsoil around project site.

Test for tree stabilityit
when rocked by hand.

Plant or seed disturbed ground around the trq

Do’s & Don’ts oWildlife Trees/Snags

* Re-use dead woody material that is already place the wildlife tree where you do not

on your property wantwildlife to live (i.e. next to a dog run)

 Place the wildlife tree well outside of thee place the wildlife tree in the stre iy
annual high water level of the stream channel

11

» Regularly check that anchoring hardware
(bolts, cables, etc.) are secure and intact.




) ) » Sledge Hammer
¢ 3' Length Rebar e Natural Marking Paint

Willow Stake O

®®
Plantings f f f & O

Installing live willow stakes in streambaiskas simple, yet effective and
sustainable solution to eroding bank areas. Lasting benefits include:

¢ Shovel

TOOLS

e Twine * Clean Soil Fill
» Shears / Lopers

» Stabilized banks with root growth - Can stand up to lower velocity flows

» Increased habitat & food source for birds, insects & terrestrial animals

Increased fish habitats from cooler water temperatures with willow shade

Naturally framed streambank views with tactfully placed willow stands

Step 1
Restricted area access to the stream for people, wildlife or livestock

Determine area along bank needing stabilization in high velocity areas.

Table deptfoy driving
rebar into the grounc

Ve

Willows grow naturally along

waterways you can often harvest| Dormant,

willows right on your own property. (Eglll-esagreirsng) water table is

optimal for planting.

Harvesting Willow Stakes | Step2 _ Determin@ater ~

Harvesting must be done when the willows are dofrthasimeans

harvesting in the fall or spring when there are no leaves on them. . HarvestiormantWillow

Look for natural Stakes &undlewith twine
Willow Stands to a manageable size.

for harvest.

When selecting a stand to harvest from, pick a healthy group of the type of
willows that you want to use. Cut the willows at a diagonal angle near tg%m '

_ _ , Willow
and of any given willow stand. buds left Stake will
on stake be3'-4'

After harvesting, the willows should be
grouped into bundles & soaked prior to
planting (see Step 4 image).

Nevertake more  Soak cuttings prior to planting for
than of . Submergat least
population. 50-80%f each stake.

Soaking stakes stimulates root growth

at the diagonal cut. Visit the following link for a more in-depth guide to willow & cottonwood han

synergy3.org/includes/Willow_Cottonwood_Guide_2016.01.pdf




Willow Stake ®® O
Plantings(pg. 2) f f f & O

Step 5
Mark willow planting locations along bahkriaitigular spacing.

Step 6  Drive rebar into the
ground toreate pilot
holesfor stakes.

#

Make sure depth is
water table.

P X )

Water Table

Min. |7 Backfill hole with

above » soil & water

ground. ? slurry.

) )  Sledge Hammer
¢ 3' Length Rebar e Natural Marking Paint

¢ Shovel

TOOLS

e Twine * Clean Soil Fill
* Shears / Lopers

For a successful project, you want to pick an installation area that is susceptible to er
close to the stream. With this in mind, look for areas that you would like to have a sta
by considering the following:

_ Access to
Views to the stream

the stream  Desired look
of the area

After determining the area you want to plant your willows,

you can identify how close to the stream the willows n é )
be for survival. You can drive rebar into the ground to
idea for where the water table is. You can also look ar
see where vegetation is naturally growing on nearby &

Watch videos on installing
willow stakes at the LWOG

If you are still wondering where the water table is, yc
YouTube Channel!

look at the level of the stream - the water table will b _
close to the level of the stream. Mark out your plantik_ Nttp:/bit.ly/2yNaPMm)
locations (4' spacing is typical) and begin planting!

Do’s & Don’ts of Willow Planting

* Harvest & plant willows while dormant . harvest willows with leaves on them
Following installation of the willows, cut off the top of the willow stake. At a minimumpl[aenatl\\//ﬁth diagonal cut going into around lant willow upside down
6-12" of the stake above the grourhve them tall enough that the top 2 buds will be 9 going g P P
above water during that season's high water. Backfill the hole with a slurry of water &tehisefke with bottom 6” into water table plant too far from stream

« Keep top of stake above seasonal high water cut stake too short

Step 7 Compact soil to create a finished grade around area.

o
» Harvest willows nearby project site when possibiz  take more than 30% of a willow s

» Determine planting area & size before harvesting  block desired views & access with willows



Permitting Requirements

When working in streams or surrounding landscapes, certain regulations mitgweskdrttebe fegulations include
protecting wetlands under the Clean Water Act, protecting endangered spegidbf@nctgthating floodplains and
controlling noxiowseds as directed by the Colorado Noxious Weed Act. Below is a table that summarizes what
initiate permits, the name of the permit and who administers it and what type of consultattroogld thelp yo
permitting process. The following pages contain detailed explanations of when theepdetjtwhaytbeontact if

you have questions about the permit and why the permit requirement was put in place.

Action

Project will make changes

to regulated floodplains or
floodways. Certain towns and
counties require floodplain
permitting in other scenarios
as well.

Project is funded or partially
funded by State funds

Project requires federal permit

and could impact a historic site.

Project will impact a threatened
or endangered species (plants
and animals) or its habitat.

Project involves placement of
fill material into Waters of the
U.S., including wetlands or
streams below the Ordinary
High Water Mark (OHWM).

Permit

Responsible Agency

Floodplain Permitting

FEMA, Local (County or City/Town)
Floodplain Administrator

Floodplain Development, No-Rise
Certification, CLOMR and/or LOMR

Senate Bill 40

Colorado Parks and Wildlife

National Historic
Preservation Act

Advisory Council on Historic Preservation

Endangered Species Act

U.S. Fish and Wildlife

CWA 404 Permit

Army Corps of Engineers

Nationwide, Regional or Individual
permit depending project details

Consultant to Assist with
Permitting Process

Engineer

Environmental Consultant

Environmental Consultant

Environmental Consultant

Environmental Consultant
Engineer

River Constructor
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Floodplain Development Permits - County and City/Town Requlations

If your project will impact the official Federal Emergency Management Agency (FENV&saridoabiiibaids,

it will require floodplain permitting through the local Floodplain Administrator (typicatly empigyee)Cdun

certain localities, such as Boulder and Fort Collins, the local Floodplain Administrator alseemdedatisdiction o
floodplains and floodways. Any project that will alter Federal or local floodways and/odfloudirigins shou
hydraulic analysis to determine the impacts of the proposed improvements. The tyge isfqfeemdepndent

on how significant tlledwajibodplain impacts are. A hydraulic engineer can assist you both with determining this
impact and communicating with the Floodplain Administrator during the permitting process.

Each city/town, and some counties, have their own set of floodplain development regplatidns. Eigr ekam
Loveland requires that the finished floor elevation of new buildings be abovashdl@60 gkasakion. On the
other hand, the City of Fort Collins has regulations for the elevation of new structures Hragingriydoy 28r (r
to 24" above the 100 year base flood elevation).

If you determine that your project will require floodplain permitting, hydraulic analysid te aftsriifyedtjue

extent of the impacts. A hydraulic analysis is done by hydraulic engineers and it estimates grejgupants of your
the existing floodway and floodplain. Based on the outcome of the analysis, the projett pult®ithidioneed

Rise Certificatioar aConditionaletter of Map RevisioBL(OMR)This permitting process can often be a lengthy
and expensive (several thousand dollars) process, but it ensures that theesonolbawoadnegative impact

on your neighbors. It also ensures that work done by other property ownersiviEgsafiecingfipodplain

on your property. If you are not sure if your project will require Floodplain Peuamnittiggurdadibodplain
administratavatershed coalition or a hydraulic engineer. Floodplain administrators are typicallypieescounty em
and can be contacted through the appropriate agency's website.

No-Rise Certification

In cases where the work in the floodway will result in a zero-rise or a decrease in base flapdelpuasittes, it m

to avoid the step of the CLOMR. A zero-rise or no-rise means that hydraulic modeljagt shidwetloayse

a negative impact to the floodplain (or less than a 0.5 foot rise if there is no floodwag deftaadeslmvtiere

the hydraulic analysis can show that a project will not cause a riséin,ttreeflmoggct can achidve-Rise

Certification This process is typically much less expensive and take less time than a CLOMR process. The Io
Floodplain Administrator is responsible for making the decision whether a CLOMR$g rmapesedfiyiou are

pursuing a No-Rise Certification, your engineer should talk with the local FloodplainAintiragiratessaso

that they have a clear understanding of the project and its impacts.

CLOMR/LOMR

However, when projects will cause a rise in the floodway or floodplain, they will have to undemyessfull CLOMR p
and receive comments regarding the impacts of the proposed project. A CLOMR igltppitiadlyhpdepalie
engineer and presents the projected floodway/floodplain impacts.

A survey of the final condition must be produced after construction, from waidit ameiysis/t created. The

new hydraulic analysis is then submitted to the local Floodplain Administratorliettbe dbiviapfRevision
(LOMR)Once accepted, the official FEMA Flood Insurance Rate Map (FIRM), Flood Boundary and Floodway |
(FBFM), or both, are updated by FEMA to reflect the new floodway/floodplain conditions.

For some cases in which a no-rise certification is achieved but the floodway and/or floodplairctisdsignificantly aff
the local floodplain administrator may still require a LOMR process after construction. A&S3MRreosiv pro
several thousand dollars.
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Unigue Land Use Codes - Boulder County

Most cities and towns, as well as many counties, have developed land use codes specific tadloadptsn and rip.
Certain municipalities have also developed 'special use' permits that must be appraetiediést specific a

Limited Impact Special Use (LISU) Review

For example, Boulder County has a Limited Impact Special Use (LISU) Review.
This permit is required for developments or uses that may potentially have a
significant impact on the property, such as large earthwork projects (more
than 500 cubic yards), wind powered electric generators (wind turbines) o
accessory dwellings for agricultural units. This permit is approved by the Board
of County Commissioners and a pre-application appointment must be made
with a County Planner through the Land Use Department.

Hazard Mitigation Review (HMR) Land Use Department:

Another land use code unique to Boulder County is the Hazard Mitigation (303)441-3930

Review (HMR). This set of regulations was created following the 2013 flood and

applies to rebuilding homes in its aftermath. The goals of the program include

rebuilding resilient and sustainable communities through wise decisiéh@0d Rebuilding & Permit
assessing the safety of the proposed restoration/construction and educatingformation Center:
owners on risks with respect to future events. The HMR process involves (303)441-1705
evaluating the hazards on a property in order to allow safer and morefroegi ir%%verv@bouldercountv or
properties. If you are the owner of a destroyed or severebtrdameged 019
in unincorporated Boulder County, you can contact the Flood Rebuilding &

Permit Information Center to begin the process.

NoxiousWeeds — State and County Requlations

Noxiousveeds are aggressive non-native plants that invade an area, displacing native neslystiaipn and
agricultural productivity. These invasive plants cawildidetahitat and recreational use of your land. Both the
State of Colorado and individual Counties have specific regobitiasgeeds. They also provide helpful guides
and resources for identifying and controlling these weeds.

Within the Lefthand, St. Vrain, Big Thompson and Little Thompsomeaatersieeds, can range fieossian

Olive, a thorny tree that can form thick clumps replacing native trees, to Canada Thistle, a wéeg Hugjressive s
forms dense stands on stream banks and Mdxéddsveeds should be controlled using integrated methods that
are effective and minimize harm to your land and surrounding neighbors’ thods Hnes#esoeibed in detalil

in theWeed Identification and Managenieatje 48ection d€hapter 2and in the stewardship and recovery
strategies i€hapter 3: Stewardship and Recovery Strategies'

State Noxious Weed Regulations

Because of the haroxiousveeds can cause to native ecosystems and agricultural lands, the State of Colorad
implemented the Colorado Noxious Weed Act (Act). Under this Act, the Colorado Bedarten6DDéf) Ags
implemented a noxious weed control program. The aim of this program is to gduetient the@viranvasive
species, eradicate species with isolated or limited populations and manage well-establishdtbziodisvide
weeds. The CDA produces listximfusveeds categorized by severity of invasion and potential threats. These |
are reviewed every year and can be found on the Colorado noxious weegggedliatedvel the next page).
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County Weed Control Management Programs

Every Colorado county (and many cities and towns) has a weed control program.

Eachweed control program works closely with the CDA andoxrenegeseds

through education and development of noxious weed management plans specific to

the needs of the county. Contact information for your county’s weedprogram can B
found on the Colorado noxious weed program wetppayen(v.colorado. ~ Www.colorado.gov/pacific/
gov/pacific/agconservation/county-weed-programs agconservation/noxiousweeds

Boulder, Weld and Larimer County weed program websites are below:

3\ s N

Boulder County Weed Program: Weld County Weed Program: Larimer County Weed Program
www.bouldercounty.org/ www.weldgov.com/departments/ www.larimer.org/weeds
property-and-land/land-use/ public_works/weed management

noxious-weeds

Identifying Noxious Weeds

The Colorado Noxious Weed Program has fact sheets with descriptions and photosfwuncstds tiséed

by the state. You can find examples of these fact sheets forrsmtimaigfebds you are most likely to encounter
in the'Weed Identification and Managemlgmatye 48$ection d€hapter 2All of the fact sheets are available
on the CDA websitetabs://www.colorado.gov/pacific/agconservation/noxious-weed-syetiesounty weed
manager would also be able to provide additional information for identifying noxious weeds.

Colorado Noxious Weeds Mobile @gypState of Colorado)
itunes.apple.com/us/app/colorado-noxious-weeds/id833042035?mt=8

play.google.com/store/apps/details?id=com.coloradostate.coweedid&hl=en

Senate Bill 403B40): LOGOLIH &HUWLAFDWLRQ &RORUDGR 5HJX

If your stream project is being funded or partially funded by State government fuegisirgduoncimplete a
Senate Bill 40 Wildlife (SB40) Certification. The SB40 Certification requires projects withoftimiatdéunidb to
Colorado Parks and Wildlife to protect fish and wildlife resources associated with streannsageCtitolesso. Dra
do not fall under the jurisdiction of SB40. In order to obtain an SB40 Certifictdgsioyals arqoking on your
project will need to submit a letter detailing the anticipatednitdfientsbitat and how the project will mitigate
those impacts. A common example is replacing trees that would be removed as acesult of the proje

The Colorado Department of Transportation (CDOT) has produced a short des)riett (14 pa
describes the background, determining factors and process oftifieag@1 0t Geavailable online at:

www.codot.gov/programs/environmental/documents/senate-bill-40-guidelines
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Clean Water Act (CWA) — Section 404 — Federal Requlation

Section 404 of the CWA regulates discharge of materials into waters of the U.S., includingdnetiestelsecind
by the Army Corps of Engineers (the Corps or COE).

History

By the 1970's, some of the nation’s rivers and lakes had become so degageddricncbemicals and other
pollutants that they were virtually lifeless. The American public’s growing concern about tldd teatiee pollutior
amendment in 1972 of the Federal Water Pollution Control Aeiscdih@8led act is commonly referred to as the
Clean Water Act or CWA. The CWA'’s objective is to maintain and restore the integrity of theeguiatitsgvaters b
pollutants discharged into them.

The CWA has several sections. The main section affecting landowners in the Northeis SzatoaddOdrea
commonly called the wetland permit (although Section 404 also regulates dischatgesnist@arsbmwater
bodies).

When is a CWA permit needed?

Generally, a CWA permit is always needed before discharging dredged or fill maisdietiomal avateus of
the U.S., including wetlands (there are some exemptions for farming and forestriypetioftpmitmeeded
varies, depending on the size and type of project and amount of impacts on jurisdictih8l. watéesaflbed
under the Type of CWA Permits section below.

What is a jurisdictional water of the U.S. (including wetlands)?

The definition of jurisdictional waters of the U.S. has changed over the ye
because of Supreme Court decisions. The current Army Corps ahé&ngineer
EPA guidance defines jurisdictional waters as traditionally navigable wat
their tributaries, and associated wetlands. For the Lefthand, Saint Vrain,
Thompson and Little Thompson watersheds, jurisdictional waters include
four main drainages (Left Hand Creek, St. Vrain Creek, Big Thompson R
and Little Thompson River), their tributaries and associated wetlands. The Cc
www.nwo.usace.army.mil/Missions/ jurisdiction also includes some irrigation canals. If you are uncertain if a si
Requlatory-Program/Colorado tributary (such as a dry sandy wash), irrigation canal or an isplated cattail
on your land is jurisdictional, call the Denver Regulatory Ofizndr a
9307 S. Wadsworth Blvd specialist for information.
Littleton, CO 80128

What part of a stream or waterbody does the Corps regulate?

(303) 979-4120 The Corps regulates the areas of streams, canals, and some ponds that o¢

below the normal annual high flow line (called the ordinary high water mark).
ordinary high water mark can sometimes be easy to distinguish because it
distinct line in the dirt with vegetation growing above and bare soil below. However, after adlte2043t su
flood, it may be hard to distinguish between the annual ordinary high water raarkiaadythegbxtrater mark of
a big flood event. Other types of disturbances may also make it difficult to distinguish whesatieraarkual high
is on the stream banks. If you are unsure of the location of the ordinary high waterlhtlagkCpopscBrrozer
Regulatory Office or a wetland specialist for information.
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What is a wetland?

The Corps defines wetlands as:

...those areas that are inundated or saturated by surface or ground watsr atchdrggtion sufficient to
support, and that under normal circumstances to support, a prevalence of vegetgited fgpiliflinad
saturated soil conditions.

In more common terms, wetlands are areas where water is pregetiteasoit surface for a long enough periods
to form wetland soils that support wetland plants. The Corps regulations require thitllalviheerinétiaebe
present to be classified as wetlands. If only one or two of thesees#atjalsr fhre Corps does not consider the
area a wetland. (However, other entities such as Boulder and Larimer Countiesdavebtiasidethen only
meeting one or two of the three criteria). If you live in Boulder or Larimer Courdytoyadheray teettand
permitting requirements even if your property only meets one or two of the criteria.

Watemeeds to saturate the soil during the g
season for long enough to support wetland plants.

This period can range from one month to the entire growing
season. Surface water can be present, but does not have to be.

Wetlands along a stream can be difficult to
delineate. Where would you draw a line between
wetlands and uplands on the photo at right?

When soils are saturated for long enough, a
conditions (lacking oxygen) devglddc soils
can have visible indicators such as mottles or iron d
The soil in the photo at right displays iron depletion (se
rusty orange color).

Photo courtesy of: U.S. Army Corps of Engingefso]

Certain kinds of plants are adapted to sa@l[E el
soils. The commiaydric plantsnclude cattails,
reed canarygrass and sandbar willow. Other wetlanc
are not as easy to identify, such as fowl bluegrass, rec
Canada wildrye. Some plants can grow in both wetla
uplands.
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Wetlands can range from easily identifiable types, such as cattails growing in standing watertlandisss obviou
such as grassy meadows that are only saturated for a montlsirsg. inltbeedge of wetlands can also be difficult
to identify. For example, sandbar willows growing along the edge of a stream may be dbetlamileowsut san
growing on the top of a slope may be uplands.

If you have an area that you are planning on doing constragatése andure if it is a wetland, call the Corps Denver
Regulatory Office or a wetland specialist to get more information.

Type of CWA Permits

There are three types of CWA permits depending on the size and complexity of your project:

Nationwide 404 Permit
(NWP)

Streamlined review process for
projects that meet certain criteria
and can be determined to have
minimal environmental effects/
impacts. Intended for projects
that fit into overall categories
and can be approved or denied
based on a quicker review.

Regional General 404
Permit (RGP)

Streamlined review process
similar to Nationwide 404
Permits. Regional General
Permits are issued for specific
activities and entities, such

as natural disaster mitigation,
fisheries or channel/bank
stabilization.

Individual 404 Permit
(NWP)

Lengthier and more in-depth
review process for projects that
do not fit into the Nationwide
criteria or the Regional General
Permits. These permits are
typically for larger and more
complex projects.
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Nationwide 404 Permit (NWP)

This is the type of permit most private landowners will use. NWPs are streamlined Corps peamitsier activities
minor impacts on jurisdictional waters, such as roads and bank stabilid§tiBe.aradee five years and the
current permits were issued in March 2017. Each of the 45 NWPs has a different set of linmtg. aBeagsally, b
these limits include not impacting more than 0.5 acre of jurisdictional waters (includingaet@igiess or im
than a certain number of linear feet of streambed. Many of the NWPs require nOtfipatimideetimepacting
wetlands or other waters, but some do not. Please note that NWP projects can only eengaif-theriées tim
preeonstruction notice required) if all NWP general conditions are followed/met, includistpS8e &ropdies

and the Endangered Species Act.

TheSummary of the 2017 Nationwide Permits Ghannple page below) summarizes the 2017 NWPs, limits,

whether pre-construction notification is needed and other details.

Summary of the 2017 Nationwide Permits *

Pre-Construction .
Nationwide Permit Statutory | e Notification (PCN) Delineation Applicable Waters Changes Other Information
Authority Threshold Required?

NWP 1 - Aids to Navigation 10 none PCN not required no navigable waters of the U.S. none

NWP 2 — Structures in 10 none PCN not required no navigable waters of the U.S. none

Artificial Canals

NWP 3 — Maintenance 10/404

(a) Repair, rehabilitation, authorizes only minor | PCN not required no all waters of the U.S. Clarify that NWP authorizes Does not authorize: maintenance dredging for

or replacement of deviations for removal of previously authorized the primary purpose of navigation; beach

previously authorized, maintenance structures and fills. restoration; or new stream channelization or

currently serviceable stream relocation projects. Limits stream channel

structures or fills modification to the minimum necessary for the
maintenance activity.

(b) Discharges 200 feet from all activities yes all waters of the U.S. Remove provision authorizing the

associated with removal structure; minimum placement of new or additional

of accumulated necessary to restore riprap to protect the structure

sediments and debris in capacity intake or (riprap may be authorized by

the vicinity of existing outfall or associated NWP 13).

structures, including canal

intake and outfall

structures and associated

canals

(c) Temporary structures, PCN not required no all waters of the U.S. Clarify that NWP authorizes use Temporary fills must be removed in their entirety

fills, and work necessary of temporary mats, if regulated by | and the affected areas returned to pre-

to conduct maintenance the district. construction elevations

activity

NWP 4 — Fish and Wildlife 10/404 none PCN not required no all waters of the U.S. none Does not authorize impoundments or artificial

Harvesting, Enhancement, reefs. Does not authorize covered oyster trays or

and Attraction Devices and clam racks.

Activities

NWP 5 — Scientific 10/404 25 cubic yards for PCN not required no all waters of the U.S. none Devices and any associated structures or fills be

Measurement Devices weirs and flumes removed upon completion of the use and
restored to pre-construction elevations to
maximum extent practicable.

NWP 6 — Survey Activities 10/404 1/10-acre PCN not required no all waters of the U.S. none Does not authorize fills for roads. Does not
authorize permanent structures. Does not
authorize fill associated with recovery of historic
properties. Backfilling of exploratory trenches
must not drain a water of the U.S.

If you have a project that would impact any known or suspected jurisdictional wetlands antsidther waters, o
assistance is strongly advised. The Corps Denver Regulatory Office would be glad to providenassigtance or reco

a professional wetland consultant.
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Regional General 404 Permit (RGP)

The Corps has issued RGPs for specific activities in Colorado. Similar to NWPs, Regional General Permits
streamlined process for projects that fit within certain criteria. The two RGPs that are most likebywodse used by
within the Lefthand, St. Vrain, Big Thompson and Little Thompson watersheds are:

« RGP 12 — Aquatic Habitat Improvements for Stream Channels in Cofartddwizes certain fiahitat
improvements as long as no more than 0.5 acre of wetlands is impacted. Habitat improwestertisigclud
boulder or log weirs, woody debris and other structures, as descrilieth:0mline.apa.usace.army.
mil/Missions/Regulatory-Program-and-Permits/Stream-Managdhenorps must be notified before
construction of these devices and the RGP is effective until October 21, 2021.

* RGP 96 — Natural Disaster Mitigation and Flood-Related Activities in ESdtorafiimod and other natural
disasters, this RGP can generally be used within one year of the event. This RGP can be used to rep:
existing structures, stabilize streambanks and conduct other activities. Pre-construction reatifeation is re
this RGP. As discussed throughout this Handbook, always consider upstream and downstreain affects o

you do. Theost-Flood Evaluatiojage 3Gh Chapter Jrovides questions to ask yourself after a large flood
in order to evaluate what work needs to be done immediately.

« RGP 96 — Stream Stabilization Projects in Colerdthis RGP will become effective October 2, 2017 and
authorizes stream stabilization activities necessary for erosion control or prevention. Thiarigelodes a wid
project types such as vegetative stabilization, bioengineering and sills, as well as others. The RGP limits
based on lineal feet of streambank impacts, as well as wetland impacts and impacts below tiOrdinary
Mark (OHWM). The RGP is also only available for streams with a measured width of no I@$8Adn 20 feet

The Corps has a webpage dedicated to Post-Flood Permitting at:
www.nwo.usace.army.mil/Media/Fact-Sheets/Fact-Sheet-Article-View/Article/714856/post-floatbpermitting-

Individual 404 Permit

If your project is too large or the typ
work is not included in the NWPs,
project will need @mdividual Permit
These permits are a lengthy process
can take a minimum of four to six mont
complete, and the Corps has to deter
that the project is the least environmen
damaging, practicable alternative, or
will not issue the Individual Permit.

Some activities, such as drop structures
that contain greater than 25 cubic yards
material, do not fit under a NWP and wo
require an Individual Permit.
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Endangered Species Act (ESA) — Federal Requlation

The ESA protects animals and plants that are in danger of extinction (endanigeratdned a0 become
endangered (threatened) and the habitat upon which they depend. ConsulleBoRishtlard Wildlife Service

(FWS) is required if a threatened or endangered (T&E@@emw@icsps on your property or your project could
potentially affect a T&E species. For plants, consultation with the FWS is required if a CWAequsralt or another
permit is needed for your project.

Currently, the FWS lists 11 species that have potentially suitable habitat in BoulteldL@aoumty or where
projects in these counties could affect these species. Other species proposed or undeidexyitevtredigtia a
the future. If you would like to determine if your land has suitable habitat for a T&E spiscikes, A/gBdB aab
(Information for Planning and Consultation) wgissiteos.fws.gov/ipdcEnter the location of your property,
and the website will list the ESA species and other species of environmental concern in that area.

Below are a few of the more common T&E species that occur within the Lefthand, St.sdgraamdlIgtiidiomp
Thompson watershed areas or could be affected by projects in the these areas. éhtceeatd@dapter 2
as part of theandowner Assessment Questionnajresje 34]

Preble’s Meadow Jumping Mouse (Preble’s) — Listed as Threatened

DescriptionPreble’s is a small mouse with large hind feet and a
long tail for jumping. This mouse occurs along streams and rivers
along the Front Range in Colorado at elevations below about
7,500 feet. Preble’s typically occurs under shrubs and other dense
vegetation that protects it from predators. Usually Preble’s occurs
near running water; although it has been found more than 300 feet
from the floodplain.

Potentialhabitat for Preble’s occurs throughout the drainage

systems of the areas discussed in this Handbook. It is known to
occur along three of the four river systems — Big Thompson River,
Little Thompson River, St. Vrain Creek and some of their tributaries.

Regulationif your property is below 7,500 feet in elevation and

your project is near a stream, then you might havieadiigdble

for Preble’s. A professional ecologist/wildlife biologist would be able to help deternoh@tébléksebloooding
on your property. If Preble’s is known to occur or your land potentially has suitablertiiaitit, thvéth tioo
FWS would be required.

Colorado Butterfly Plant — Listed as Threatened

Description: Colorado Butterfly Plant is a short-lived perennial
that occurs along streams in the Front Range and into the plains in
Colorado at elevations below 6,500 feet. This threatened species
usually occurs in active meandering stream channelsaitatable

for Colorado Butterfly Plant may occur within the areas discussed in
this Handbook.

Regulationtf your property is below about 6,500 feet in elevation and
occurs along a stream, then you could have Colorado Butterfly Plant
on your land. If your project requires a CWA permit, coordination with
the FWS would be required to determine if suitable Colorado Butterfly
Planthabitat occurs on your property. A professionalveitaliteyist/
biologist would be able to assist with this coordination.
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Ute Ladies' Tresses Orchid — Listed as Threatened

Description:This small orchid with nhumerous white flowers grows along
streams and open meadow wetlands. Ute Ladies' Tresses Orchid has been
found in the St. Vrain watershed, and suitable habitat may occur along all
streams within the other three watershed areas below about 7,000 feet in
elevation. This threatened species may also occur within wetlands and along
canals in Boulder and Larimer Counties.

Regulationif your property is below about 7,000 feet in elevation and has
wetlands near streams, you may have Ute ladies' tresses orchid on your
land. If your project requires a CWA permit, coordination with the FWS would
be required to determine if suitable Ute ladies' Tresses Orchid habitat occurs
on your property. A professional ecologist/wildlife biologist would be able to
assist with this coordination.

Platte River Threatened and Endangered Species

Several T&E species in Nebraska are threatened by the reduction of flows in the Platte RefeHsystem. The
Creek, St. Vrain Creek, Big Thompson River and Little Thompson River all eventually flow into the Platte Riy
Species impacted within the Platte River system include the least tern, piping plover, whoapimgemane, pa
and western prairie fringed orchid. If your project would result in water-relatéibdégietsolostbhe Platte River
system, it may affect these species. Any project that would result in removing water from the g/stem wol
outside help, including a professional ecologist/wildlife biologist that would be able to assist with this coordine

Migratory Bird Treaty Act (MBTA) and Bald and Golden Eagle Protection Act (BGEPA) —
Federal Regulations

Raptorsand othanigratory birdsare protected under the MBallandgolden eagleare also protected under
the BGEPA. These acts prohibits anyone without a permit from the FWS from “takisg”ards ptreiofabhgs
or their nests. This includes removing an active nest or disturbing an adult bird so tleahésabesaising th
the eggs or young to die. When performing work on your property, you must watetafariimdseaimd avoid
impacting them as part of your work.

The FWS and Colorado Parks and Wildlife (CPW) also recommend buffers dueedjrigesaatoa o prevent
disturbing these birds. The active breeding season and the recommended avitkrs&dredighdird species.

If nests are on your property near your planned project, call your local CPW htprésentatiate.Co.us/
aboutus/Pages/ContactUs.gspx determine what steps should be taken to prevent the take of migratory k
(including bald and golden eagles).

Section 106 of the National Historic Preservation Act (NHPA) — Federal Requlation

If your project requires a federal permit, the regulatory agency must consider the@éectsnofisherip
properties. For a CWA permit, the Corps will provide information about how the NHPA affegfsestgur specifi
While most private landowner projects are far less likely to require an NHPA pémyaity ihissalpeaware of if

your project requires other federal permits.

The Advisory Council on Historic Preservation (ACHP) has created a Section 106 Aplatieahaflpalbmesmore
information on the Section 106 review progess:hp.gov/apptoolkit.html
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CHAPTER

Engaging Outside Help

As you have learned in the previous chapters, there are times when you mag netside leelgaipr a project on
your property. This outside help could be for design and engineering assistansistaecmitingath. This chapter

will discuss the different types of paid professional consultants and contractors, as well as howtthéglpyould be
you. We will also discuss what to expect when working with these professionals and what questions to ask whe
someone to hire. $teategy SheetsChapter 3liscuss project-specific details you will want to know before talking
the consultant or contractor. With this knowledge, you will be more prepared and/corgméribvebenersations

with these professionals. It will also help both you and the professional to have a clednimatetrstamgiagtations

are from both parties.

Whether you know of them or not, there are a number of outside resourdaeblalteadyuafdese resources range
from educational workshops or handouts, to permitting assistance, to funding assistdtstaitatiosign piojects.

The purpose of this chapter is to give you an overview of manycesttiatesewurrently available, as well as to show
you how to go about engaging these resources. The chapter is organized intoRwiesstiegati€nsulting and
Construction Serviceglage 134nd théResources Directorjpage 144]

The second category of outside help discussed in this chapter is professional resourcekehgpibah ¢dimsutiting
industry. These include government agencies from the federal level down to local ageneshed ooallitensa
university extension programs, nonprofit organizations and volunteer groyms cahdsdmgyow with a variety of
matters including permitting and funding assistance, plant and animal identificatioamaigesenieedunation,
legal issues such as water rights, construction of projects and emergency help dufiesaufioes.Diiestory'
[page 144rovides a brief summary of how/when a landowner would be likely to engage with #seveeth@asizatio
website links.

When considering contacting outside help for a specific project, it is important to rereesdreptraiithere
required is to protect the stream canddoe landowners living along it. In many cases, contacting the agency respon:
for approving or denying a permit in advance is a smart idea. This is true both forlproyeetdlthaegqermits and
projects that you are unsure of the permit requirements. By making the most userestheseyutsidean learn
more about your watershed and stream, meet neighbors and fellow streamesteg@rdsstaveaind yourself.
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Professional Consulting and Construction Services

An important part of living along a stream is knowing when you can or should contatileutsile aspmény
government and non-profit resources available to you (disclsgourtdseDirectorjpage 14)i|certain projects
or concerns will require you to engage a paid professional. When you engpgefabsiemglajcthere are certain
things that will be helpful to know or keep in mind, including what you should be lookingdqgraidhpro$essobing|.
The following pages include information about each of the four main categoriésohgutifiegsamdsnstruction
services you may need to work with.

Landscape

Engineers & Architects
Plant

Geomorphologists Design and organize Specialists

: for vari
Design and calculate the spaces O. .a ous o
uses within a Riparian plant

impacts of designs on Contractors/ installation and weed
: _ property :
floodplains/floodway’  Environmental River control
Consultants Constructors

Wetlands, plants and Build (and sometimes
animal specialists design) in-stream
projects

Collaborative Multi-Disciplinary Team

Teams with all or some of the above consultants
working together on complex projects

While each section lists some ways of finding a qualified consultant or contractor, one of the bestwagalis to talk to yo
watershed coalition, your neighbors and anyone else you meet within your watershedt Gharddlsean will have
had an experience with a similar type of project and they may have a recommendaiitatfor who to
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Engineers and Geomorphologists

Type of work/when to contact: Projects that impact the floodplain or floodway. Projects tloaidgdgirire
permitting. Projects that require structural engineering (such as walls
bridges).

Licenses/Education: Professional Engineer (PE)/Bachelor's and/or Master's degree in C

Engineering, additional certifications and courses in their specialized field (s
as geomorphology or river function).

Where to find an engineer: Speak to local watershed coalitions, local agencies you will need permits ft
neighbors who have had engineered projects completed.

Cost: Can vary greatly depending on type of work and size of project. Typically b
hourly, often with a not-to-exceed total for the project.

What to ask: Experience with similar projects, experience with required permits, timefrz
for work.

While there are many types of civil engineers, there are specialized categories that worleapesifisi@igson str
Water resource engineasdgeomorphologistsleal with a variety of water related issues and many specialize in ri
restoration and channel design. These engineers often design projects thas réstoeasstriacd resiliency and
balance other objectives such as protecting property and enhancing the ripartaiVateircgsource engineers
balance the dynamic hydrology and hydraulics of a site with ecology and biology, as well asnpebli@ksafety. Enc
provide a wide range of services in support of stream restoration work, includingfioosiptitadedldesign of
structures and utilities such as water and sewer lines.
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Engineers and Geomorphologi$ts. 2)

An engineer should be contacted when you realize you have a project that wiltiatquork sulistafioodplain or
if you think the project may require substantial floodplain work. This will typically require localtycapdiptown), coun
federal permitting which the engineer will be able to assist you with. When looking faea suitalnleveitigiryou
will want to make sure they have multiple years of experience in stream restoratbanaed chetiga projects.
They should also be licensed professional engineers (PEs) and their compaignaheobibtdalyility insurance
general liability insuran@andprofessional liability insuran¢eften calleztrors and omissions insurance

When engaging an engineer, it is helpful have an idea of the issues along yoursaieanesasoiefisor constraints

that you may have. This will help the engineer to make an assessmeh@pptbpriate improvements. As they

progress through the design, they should be able to provide a cost estimate foijgciuEsppodarpcan also ass
in grant applications if outside funding is needed to complete the restoration work.

st

Often, part of the engineers' responsibility will be to create digitat stoelats ahththe surrounding areas to ensure

the project will not have negative impacts on the floodplain. This probgdsaislicatedlelingnd it is usually
required for floodplain permitting submittals. This will be doneedigingetieddof the project. Following the d
process, the engineer can assist you with submitting the permits. These permits typically inchideafhaodp
USACE 404 Clean Water Act permit.

If desired, most engineers can also be hired to oversee/observe the river cotistrootmstaiaiiog of the proje
This can be helpful because they will make sure the constructor understands the coasindtimimsiaNimggthe
project per the approved plans.
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Environmental Consultants (Ecologists, Biologists and Archaeologists)

Type of work/when to contact:

Licenses/Education:

Where to find environmental help:

Cost:

What to ask:

Virtually all stream projects can benefit from consultati
ecologists and biologists as they consider opportunities t
and restore habitat for fish and wildlife and can frame the
the context of regulatory requirements.

Various regulations may apply to the wildlife, vegetation a
natural resources on your property. Certain projects may als
cultural and/or historical resources that will require a p
proecess. A professional environmental consultant with kn
of these resources can help guide you through these regula
processes. There are a variety of types of environmental co
and you will need to determine which one best fits your
you are unsure, don't be afraid to pick up the phone and
environmental consultant who you should contact.

Wetland Specialists

Wetlands, streams and other water bodies on your prop
be protected under the Clean Water Act. Determining if
awetland and if it is jurisdictional (regulated by the Corps
difficult. It can also be difficult to discern what specific r
may apply to the activity planned within your wetland, st
other water bodies. A wetland consultant, with knowled
wetlands found in the Northern Colorado area and the
local regulations, can provide valuable assistance.

When looking for the wetland specialist to assist yo
for specialists that have experience (preferably more
yearsyelineating wetlands your general aré&/etland
delineationis a well-defined process that is require

Projects that impact wetlands, including streambanks below the a
water level. Project sites with threatened or endangered species. Pr
require Army Corps of Engineers (COE) 404 permits. Projectildtifieun
or vegetation considerations. Any project that will impact natural syst

No official licenses, but the COE maintains a list of wetland co

anual |
ojects
que
ams.

nsultar

Bachelor's and/or Master's degree in biology, ecology or cultural resourc

Local experience identifying and working in Colorado, including wetl

The Denver Regulatory Office of the COE maintains a list of wetland
Call (303)979-4120 to obtain the list.

Can vary greatly depending on type of work and size of project. Typ
hourly, often with a not-to-exceed total for the project.

Local experience with similar projects and species, experience wit
permits, timeframe for work.

ands.

specia

cally b

h requ

ty



Environmental Consultant€Ecoloqists, Biologists and Archaeologig®). 2)

certain permits. As a result, these wetland delineations must follow the U.S. Army Corperal Engieéeesreg
They should also have a proven track record with the Corps' Denver Regulatory office, ag welhas knowledg
current federal and local regulations. The Corps' regulations change freqdéfahgranedghéatory office
(Denver Regulatory Office compared to the Grand Junction Regulatory Office) may havesglitgttyydifferent r
requirements. In addition to the Corps' regulations, they should also be familiar witlty aoitylaratof@ay
wetlands requirements and permits.

(72

Threatened and Endangered Species Specialists (T&E Specialists)

Mostwetland specialists can also provide assistance for threatened and endangered spetaly. hiayeu |pote
habitat for a threatened and endangered (T&E) species, consultation with/itH&f&iSkraime may be required.
For example, if you live along the St. Vrain River and Preble’s meadowgenflineateoed species) has been
found nearby, there is a good chance you will need to meet certain T&E requirekirenisnvehenoject on
your property. Sometimes, contracting with a T&E consultant will be needed to detthame T&Bwsdanies
present or not.

Similar to the wetland specialists, you will want to look for someone who has proven experignaeaorking in yo
with the Fish and Wildlife Service on T&E issues. They will also need to be knowledgeatilecgjodbatidhs.curren
Ideally, you will be able to find someone with recent working expeaesgeTihe/enperience will often give|the
specialist a head-start on what work will be required for your project.
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Landscape Architects

Type of work/when to contact:

Licenses/Education:

Where to find a landscape architect:

Cost:

What to ask:

Projects that will require layout and planning of spaces. Projects requiring i
disciplinary teams.

Registered/Professional Landscape Architect (RLA/PLA). Bachelor's
Master's degree in landscape architecture or landscape design and contrac!

ASLA Colorado websitew.asla.org/ISGWeb.aspx?loadURL=firfin

Can vary greatly depending on type of work and size of project. Typically b
hourly, often with a not-to-exceed total for the project.

Experience with similar projects, experience with required permits, |timefr
for work.

Landscape architects and designers can play a key
role in your project when it comes to defining spaces,
vegetation, access and aesthetics. Depending on your
project, the landscape architect can help you figure
out how to organize your property, or they can create
a planting plan that is beneficial to the stream corridor
while meeting your view, aesthetic and access needs.
Often, they can also assist you with applying for certain
permits and any required local design reviews| such
as HOA or city submittals. While landscape architects
are required to hold a license for commercial property
designs, residential design work does not require a
license. Licenses are required for commercial design
work in order to ensure the design accounts for the
public'fiealth safetyandwelfare

When looking at landscape architects/designers, you will
want to make sure they have multiple years of experience
designing similar types of projects. They should be able
to share pictures of the finished projects with you. If you
are hiring them to create a riparian corridor planting plan,
make sure that they have successfully completed other
similar projects in the area. Riparian vegetation cen vary
greatly from area to area and its success will depend on
how close it is planted to the water. Not knowing these

details can mean the difference between a healthy area of vegetation and an aféaAthatevitiatied above, you
may want to consider hiring a licensed landscape architect; this wyibdepesjdabnin either case, their company
should cargommercial liability insuranageneral liability insurane@adprofessional liability insuranéeften called

errors and omissions insurance
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River Constructors and Contractors

Type of work/when to contact:

Licenses/Education:

Where to find a river constructor:

Cost:

What to ask:

Projects that will require construction work in the stream. Projects that require
construction methods in line with permits. Projects thataeifistegctien
beyond what you are comfortable doing yourself.

Although not required, many river constructors come from an engineering
background and hold PE licenses, as well as a Bachelor's or Master's degree
in engineering.

Speak to local watershed coalitions, local agencies you will need permits for or
neighbors who have had engineered projects completed.

Can vary greatly depending on type of work and size of projectbEhe fee ca
determined by lump sum or by time and materials. You should receive a detailed
summary/breakdown of the proposed construction costs prior to work beginning.

Experience with similar projects, experience with required permits, client/
landowner references, references of designers the constructor has worked with,
timeframe for work.

Following the design and permitting of your project, you may need to hire a rieeactaafijrumiod the project.
Depending on the company and the project, they may be gble dedigipand permit the project as well. The river
constructor will be responsible for following the construction document plans propseriy@amdatiegriyitoboth you

and the designer(s) if they are still involved. This communication will typicailieicesivesticcates and schedules,

as well as updates on any delays from weather, equipment problems, etc. Both the costezkilmatesikhdesch

detailed to show the steps involved with each step. If a river constructor provides you with a very sevglified cost estir
schedule, it is very reasonable to ask for a more detailed version.
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River Constructors and Contractdpy. 2)

Similar to the other professions, you will want to look for someone with extensive experieniypasstdlpng)esosilar
When talking to river constructors about the project, they should be familiar with the tmnthemogiructen
document plans and they should be able to tell you exactly how they will construct the projecheTaiele sbould als
show you pictures from other completed projects and provide references if requastimdsAidwdccbave general
liability insurance, specific licenses may be needed depending on the municipality of the work.

Watch videos on how tp
safely interact with heavy
equipment operators at the
LWOG YouTube Channel!

http://bit.ly/2yNaPMm

.
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Plant Specialists (Riparian Plant Installation and Weed Control)

Type of work/when to contact: Projects that you need help with planting or seeding rip#rigsuaread.

assistance with weed control, especially herbicide application.
Licenses/Education: Herbicide applicators should have proper licenses for applying the chemicals.
Where to find a plant specialist: Speak to local watershed coalitions, look for companies online and read reviews.
Cost: Can vary greatly depending on type of work and size of projectbEhe fee ca

determined by lump sum or by time and materials. You should receive a detailed
summary/breakdown of the proposed construction costs prior to work beginning.

What to ask: Experience with similar and nearby projects, client/landowner references, wha
are their best management practices.

Riparian Plant Installation

While there are many good landscape companies, finding one that has exjmiees@iatiguaplantings can

be very important. Companies that specialize in riparian work will know details such as willow stakes can only be |
while dormant, or how close to the water table and stream different types of plants remdgarbes Theséd

also be much more capable of reading riparian restoration construction documédrgs)gaableelioainstall
vegetative streambank stabilization projects such as vegetated soil lifts.

Weed Herbicide Applicators

Although some herbicides can be applied by the landowner, othersemteidédelese” and must be applied by

a commercial applicator that is licensed by the state. If you plan to use a commercial apptieestatitor & weed
on your property, there are a few things that the applicator should know. They slyrdtlbekapplgdg
herbicides in nearby rangeland and riparian settings. They should also heate dwappey for spraying near/
around desired vegetation that you want to keep. They should be familiar with noxioledlaras imedlsive we
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Collaborative Multi-Disciplinary Teams

Type of work/when to contact: Projects that involve multiple disciplines such as engineering, wetlan
landscape architecture and construction.

Licenses/Education: See previous sections for requirements on individual consultant types.

Where to find a multi-disciplinary teangpeak to local watershed coalitions, neighbors who have had engineel
projects completed.

Cost: If a project is large enough to involve multiple disciplines, it is generzlly a la
and more complex project. This typically means a higher cost project. Most
consultants will not mark up the fees of the rest of the team members, but 1
will need to include extra time (fees) to account for managing the team.

What to ask: Experience with similar projects, experience with required permits, if
members of the team have worked together, references for projects that t
have worked on together, time frame for work.

On some projects, multiple professions will form a|single
team to assist you. This is especially true for larger and more
complex projects. For example, if you need engineering,
environmental permitting and planting plans for a project, yol
may hire a team that includes all of these professions. If yol
want the same team to install your project, a river constructo
can be added to that team.

When considering this option, you will want to talk to whicheve
profession will have the most work on your project first. This
consultant will typically be the 'lead' or 'prime' consultant.
They will be your direct contact and they will manage the
other consultants for you. Often, this prime consultant will
make recommendations to you about who they could add tc
the team to help the outcome of the overall project.

In addition to the requirements recommended for each
profession in the previous pages, it is also important that
these consultants have worked together on other similar
projects. If they are not familiar with each other, there is a
higher risk that items will not be coordinated correctly. Wher
talking to a potential team of consultants, it is important to
define the lines of communication at the beginning| of the
project, as well as project costs, schedule and impacts to
your property.
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Resources Directory

In addition to consultants, there are a number of other outsideagabletes/au as a landowner. These range from
watershed coalitions, to government agencies, to University Extension serafiesrdanizations and volunteer
groups. The following pages contain a 'directory’ of the outside resources that are mwasdikialyytn.b&he
'directory' contains a brief description of how they may be able to help you, as well asrcontact informatio

Watershed Coalitions

Your local watershed coalition is a great resource for learning moreagb@itegt) connecting with other landowners
along your stream and working to better the overall stream corridor. The wateidéetifycdatidong methods and
work with a diverse range of stakeholders including private landownéssaigdvermpieriit organizations to implement
restoration projects. The coalitions also play a major role in distributing and alladiaiio fédedéoovery projects.
Contact your local coalition to see if they can help you secure resources to implement a project.

The Lefthand Watershed Oversight Group (LWOG) works with residents and partners alor

Lefthand, James and Little James Creeks in Boulder County. The mission of [the Lefthan

Watershed Oversight Grotgpassess, protect, and restore the quality of our watershed, and to
WWW.Iwog.org serve as a hub for watershed issues through the fostering of stakeholdéncilaboyation.

The LWOG Master Plan can be vielWweghairg/your-watershed/master-plan

The Big Thompson Watershed Coalition (BTWC) is a coalition consisting of governments,
private landowners, and non-profit organizations that are working together to implemen
sustainable restoration of the Big Thompson River after the 2013 flood. Their mission is
"to protect and restore the ecological health of the Big Thompson Watershed for the use .
) : S WWW-bigthompson.co
and enjoyment of our community today and for future deheérttionsson.co)
The BTWC Master Plan can be viewedhwaltigthompson.co/master-planning

The Little Thompson Watershed Restoration Coalition (LTWC) is a group of landowners ar
stakeholders whose missitm lisstore and maintain the resiliency, ecological integrity and
agricultural heritage of the Little Thompson River watershed for futurgigenerations.

The LTWC Master Plan can be vieweavdtwrc.org/master_plan_level_1.html

www.ltwrc.org

The Saint Vrain Creek Coalition’s (SVCC) nisgigplésrient the Saint Vrain Creek

Master Plan and pursue recovery from flood impacts, resiliency to natural hazards, and
protection of the natural character and multiple uses of the Saint Vrain watershed, through
broad stakeholder engagement and colldbgratiomaincreekcoalition.dibg

SVCC Master Plan can be viewedhatsaintvraincreekcoalition.org/master-plan www.saintvraincreekcoalition.drg

In addition to the four watershed coalitions that were involved in the creation of this

Handbook, there are over 80 watershed coalitions across the state of Colorado. The

ColoraddVvatershed Assembly has a directory of all active watershed coalitions, as
coloradowater.charityfinders.com well as many other watershed related resources.
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Government Agencies

Government agencies, from the federal level down to your local county and town/city, amgthateoaesl who
administer the permits that may be required for your project. These permits arerdisetasaa thigmanitting
Requirementgpage 128ection athapter 3and they have been put in place to protect the stream corridor, the pla
and animals that depend upon the stream and landowners that live along treystveself siigioa are unsure if your
project will require permits, you should contact the regulating agency to find ouhnizepénftingaiiothe project

and the permit, the agency may even help you through the permit application process.

In addition to regulating and administering permits, governmexis@gappias the watershed coalitions and private
landowners by funding recovery projects, monitoring our streams, creating adtestiodalffesog grant programs.

In fact, this Handbook is funded by government funds in order to provide landowtiers amithregources for
stewardship and recovery projects.

Federal Government Resources

The Environmental Protection Agency (EPA) established Secti@iet0d\Watke
Act, which regulates the discharge of materials into waters of the U.S. and their tribu
This permit is required when doing work that affects wetlands, including streamk
below the annual high water level. When the EPA refers ty tHey Miaimr Mark

www.epa.gov/cwa-404 . .
ha.g (OHWM or OHW), this is the same as the annual high water level.

While the EPA develops Section 404 policy, the United States Army Corps
of Engineers (COE or the Corps) administers the program. This includes
reviewing and approving or denying permit applications. The Corps splits the
country up into geographical regions or districts. Northern Colorado is within
the Omaha District and there is a regulatory office in Denver. The Denver

Regulatory Office can be reacli@d3t979-4120 L
www.nwo.usace.army.mil/Missions/

Reqgulatory-Program/Colorado

The U.S. Fish and Wildlife Service (FWS) regulates and monitors a wide range of ar
and animal habitats, including fish and aquatic habitat, across the country. The
administers and enforces the Endangered Species Act (ESA), the Migratory Bird T
Act (MBTA) and the Bald and Golden Eagle Protection Act (BGEPA). This incl
Threatened and Endangered Species permitting.

www.fws.gov/

The Advisory Council on Historic Preservation (ACHP) is a federal agency that oversees
the nation's historic resources. In order to do this, they administer and enforce Section
106 of the National Historic Preservation Act (NHPA). If you project requires a CWA 404
permit, it has the potential to also require a Section 106 permit through the ACHP.

www.achp.gov/index.html
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www.fema.gov/

www.fema.gov/states/colorado

The Federal Emergency Management Agency (FEMA) is not only responsible for
responding to emergencies, but also preparing for them. Fesvihdhoadadain
andfloodway databases and the Flood Insurance Rate Maps (FIRMSs). These determin
the location and extents of all flood zones, including floodways and floodplains. As a
resultfloodplain permitting through your local floodplain administrator will be involved
with your project if you are impacting floodways or floodplains. FEMA also manages the
National Flood Insurance Program.

FEMA's website provides a number of helpful resources for flood preparedness, recover
assistance and flood fact sheets, as well as information on current disasters.

The Natural Resources Conservation Service (NRCS) is a service of the United States
Department of Agriculture (USDA). They provide financial and technical assistance for
a variety of topics relating to the conservation of plants, animals, soils, agriculture and

ecosystems. Their website also provides a number of educational resmeces that

from t_)aS|c |nf<_)rmat|on to technical .manuals on topics such as streambank Stab"'zm'.nrcs.usda.qov
plant information, agricultural practices and water resources. You can access a number

of these resourcesgat:usa.gov/BvNA

The United States Forest Service (USFS) is an agency of the United States Departmen
of Agriculture. As they administer national forests and national grasslands, many
landowners access their properties through USFS land. The USFS also has many
great online and in person resources for learning about forest management, stream

restoration and ecosystems.
www.fs.fed.us

The Bureau of Land Management (BLM) is an agency within the United States
Department of the Interior. They administer over 200 million acres of public lands
across the country. Many of these acres are used loegtockieazing through

permits and leases. The BLM also leases land for oil and gas production. Certain private
landowners may also deal with the BLM for access to their properties. The BLM website
maintains an online library with many good resources on land nigesigeient,

grazing management and open lands management. www.blm.gov
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State (Colorado) Government Resources

Colorado Parks and Wildlife (CPW) is a great resource for learning more abou
wildlife and habitats that are found in Colorado. In addition to regulating hunting
fishing within the State, they also have resources for learning about animal specie:
species and insect species. Their staff is a good resource to consult with |if you
questions about how your project may impact local wildlife populations.

cpw.state.co.us

The Colorado Water Conservation Board (CWCB) is a division of the Colorado
Department of Natural Resources (DNR). They oversee the local watershed coalitions
as part of their overall missi@ptesent each major water basin, Denver and other

state agencies in [a] joint effort to use water wisely and protect our water for future
generatioh&wcb.state.co.uThe CWCB also serves as Colorado's coordinating

: cwcb.state.co.us
agency for FEMA's National Flood Insurance Program.

In addition to these responsibilities, the CWCB provides resources for floeldod Threat Bulletin:
preparedness and response. This includes the Flood Threat Bulletin whichwalertsloradofloodthreat.com/
people around the state of the daily flood potential.

The Colorado Division of Water Resources (DWR) oversees issues dealing with
rights, wells and represents Colorado in interstate water compact proceedings.

water state.co.us DWR also approves construction and repair of dam structures in Colorado.

The Colorado Department of Local Affairs (DOLA) administers Colorado’'s Community

Development Block Grant - Disaster Recovery (CDBG-DR) funds received from the

Department of Housing and Urban Development (HUD). These funds reimburse

'local governments, communities, small business owners, farmers asd homeowner

for expenses associated with recovery projects and sevieges.ov/pacific/ www.colorado.gov/dola
dola/disaster-recovery)

The Colorado Resiliency and Recovery Office (CRRO) provides a number of link:
resources for creating more resilient properties and recovisastefsosuch as
floods. The CRRO helps to coordinate between recovery and resiliency projects the

sites.google.com/a/state. have overlap. The CRRO operates under the Colorado DepartAititoflDOta).
co.us/coloradounited

The Conservation Districts work to maintain and improve water, soil and wildlife resources

by providing technical and educational resources to support conservation practices on

a local basis. Conservation Districts in Northern Colorado include the Fort Collins, Big
Thompsor,ongmont and Boulder Valley Districts. You can find your District by welyww.coloradoacd.org/
searching or visiting the Colorado Association of Conservation Districts website.

Chapter 4: Engaging Outside Help 147




County Resources

Boulder, Larimer and Weld Counties all have valuable resources for private daadesoersed lcan help you
with permitting information and guidance, invasive weed management and floockcesitigndyamhdcounty has
their own regulations for floodplain development permits, which afgplydb wilbjeave impacts ofidbdplain

or floodway. If you live within city or town limits, the city or town will often have their own set of floodplain requirel
(discussed in thigty/Town Resourcesiage 14&kection). In most cases, County staff will discuss your project with you

to help you in determining what permits will be required. All three caumtie=ed|snamagement programs that will

help you to identify and control weeds. Lastly, each of these counties has an Office of Ememgemeagdtindte
flood preparedness and help during an emergency event such as a flooduhteyyint@elarado provide these
same services. Please contact your county government with these types of questions/requests.

N\

www.bouldercounty.org

Boulder County Weed Program.

www.bouldercounty.org/
property-and-land/land-use/
noxious-weeds

Boulder County Floodplain
Management:

www.bouldercounty.org/

transportation/floodplain-
management

Boulder County OEM:
www.boulderoem.com

r

www.weldgov.com

Weld County Weed Program:

www.weldgov.com/departments/
public_works/weed _management

Weld County Floodplain
Management:
www.weldgov.com/departments/
planning_and_zoning/floodplain_
management

Weld County OEM:

www.weldgov.com/departments/
office_of emergency management

City/Town Resources

If you live within a city or town, such as Boualgiegnt,oveland or Fort Collins, there may be specific regulations or

www.larimer.org

Larimer County Weed Program
www.larimer.org/weeds

Larimer County Floodplain
Management:

www.larimer.org/engineering/
floodplains.htm

Larimer County OEM:
www.larimer.org/emergency

permits that you need to adhere to for certain projects. Often, the permitting procegssionitdreseidendcal to

federal or county permits. For example, most cities and some towns fiavdilair agdministrator who is responsible

forfloodplain permitting. If you live within a city or town, you can contact the appropriate\depanichenidanae
on the permits required for your project.

Along with permits and regulations that are more specific to gayroareayrawill often also provide many services
similar those provided by counties. These often include weed management antbgereryanay mell as resources

for property development, zoning and neighborhood associations.
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The Colorado State University Extension is a division of Colorado State Unjiversit

provides an incredible wealth of information. This information ranges from|agricu

to veterinary/animal health, to insects, to natural resources, to finaaods, to yard

_ garden. The Extension website has a wide variety of online tools, publications anc

extension.colostate.edu to other websites. The website even has an 'Ask an Expert' page where you can s
questions for experts to reply to. The website is also available in Spanish.

The Colorado State Forest Service (CSFS) is a service and outreach agency of Colorado

State University. Their missitto &hieve stewardship of Colorado's diverse forest

environments for the benefit of present and future geferstionsstate.edu)

They provide valuable assistance and resources on forest and land management, tree

species, insects and wildfire mitigation. They also have a seedling tree nursery which

provides landowners with bare root and container seedlings for conservation efforts at a

low cost. This includes areas that need reforestation as a result of fire or floods. csfs.colostate.edu

Similar to many of the other nonprofit organizations, the Coldradofddaiszs on
restoring streams and rivers throughout Colorado. They differ from the other nong
in that they are able to restore flows on streams and rivers by using market-b:
transactions. This means that they are dealing with historical water rights more tha
the-ground improvement projects. The Colorado Water Trust ogesnthaeeast
Water Rights Solutions, Infrastructure Solutions and Consulting Services. If your p
www.coloradowatertrust.org  jnyolves water rights, the Colorado Water Trust is a great resource for learning more
the implications of your project, as well as creative solutions to challenges you may

The Colorado Natural Heritage Program (CNHP) is a nonprofit organization that is

sponsored by Colorado State University's Warner College of Natural Resources. More

specifically, they are sponsored by the College's Department of Fish, Wildlife and

Conservation Biology. They focus on Colorado's rare, threatetaoyaret

species and habitats. As mentioned 'Metiegation’[page 45ection of the

QuestionnairesGhapter 2the CNHP website provides access to two great guides on

Colorado wetlands and wetland plant species, as well as a rare plant guide. The CNHP

also offers environmental review services to a variety of clients. www.cnhp.colostate.edu
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Coloraddrout Unlimited is a state chapter of the National orgamization

Unlimited. Within the state chapter, there are 23 local chapters. These nonprofit

organizations work with landowners, government agencies and consultants to

improve the fisheries and fish habitat throughout the state. This often includes

stream restoration projects, as well as educational workshops and fundraising

events. Donating to or volunteering with Trout Unlimited can lead to new

knowledge and connections within the Colorado fly fishing network. If your project

has a heavier fishery or fish habitat aspect to it, Trout Unlimited may be dBi2tgdotu.org  www.tu.org
offer you some assistance with completing the project.

The Nature Conservancy is an international nonprofit organization focused on the
conservation and preservation of ecological resources. Their activities include purchasin
land for conservation, as well as helping to fund conservation projects. In addition to this
The Nature Conservancy also publishes educational pieces that many landowners use t

WWW.nature.org learn about conservation methods being used across the globe. The Nature Conservanc
is headquartered out of Virginia and they do have a Colorado field office in Boulder.

Wildlands Restoration Volunteers (WLRYV) is a Colorado nonprofit organization that
builds and installs conservation projects in Colorado and Wyoming. Their projects
range greatly in size and timeframe. As a landowner within a watershed, you can
consider volunteering to help build projects with the WLRV. This can be a great way
to learn about restoration and stewardship techniques, as well as meet other local
people interested in stream and land conservation. If you have a project that you
need installation help with, WLRV may be able to help you. www.wirv.org

Project Selection Criteria:
www.wlirv.org/land-managers/
tell-us-about-your-project/project-

selection-criteria
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COMMERGE CITY

Master YouWWatershed

For those of you who wish to learn even more about your stream, watershed and/aesesypiymsftresources
available to you! If you are interested in learning more abdatthe€elsuado is a great place to learn. Because of the
abundance of streams and rivers, our state is one of the leaders for reseayg$temsipadaestoration.

Colorado State University has many programs dedicated to water resources in GotlegfeeoMdateral Resources
and the College of Engineering. The University itself, as well as its Extension program arfteFpresicaéorise, o
workshops and faculty contacts that you can contact to learn more. The Colorado State F&@ebaSendae (CS
resources that discuss how forest fire mitigation can have a direct impact on stream health. Watiwifistigtuss this
between forests and streams, as well as where to access these CSFS resources.

There are many books available in print and online about stream and riverdneaomysteipas; aquatic organisms
and non-aquatic organisms. There are also a number ofganipatifine dedicated to educating and protecting these
valuable natural resources. The Nature Conservancy, Trout Unlimited and the Araltlirere Satitglanonprofits

that have local offices in Colorado. You can find educational material on their websites hadoyoe tamlaed

with them by volunteering or attending local workshops. This is also a great way to mestvativeadandomngto

do their part to be good stream stewards.

As you learn more about these fields, you will likely find that you can find resources as basit axhantmgthaEal an
you wish. Finding resources that teach you new things is key to staying interested in the material.

On the following pages, we will take a more in-depth look at two of the most widely-acceptednstystientdassificat
and how your stream relates to them. These systems are used by engineers, geowicophwotpstsoresultants,
landscape architects and river constructors to better understand what a stream is dseghiBhieyotinestion

to create plans and designs for stream restoration projects. Using an accepted classificatiors $gsteettedso allo
communication between different professional fields and the range of offices you may interact with.

Chapter 5: Master Your Watershed 151




Forest and Forest Fire Management

Stream health and stability is dependent on the health of itsveatetrinatihg

including its upland and forested areas. Burn areas resultant of wildfires in the

headwaters of streams in Colorado can significantly alter the amount of both

water and sediment flowing into local streams. Not only can wilddiress cause

quality issues but they are likely to impact the health and stability of the stream

and adjacent riparian areas. Flood risk may also increase in the years following

a significant wildfire in the upstream watershed. As a landowner, it is critical to

practice ongoing wildfire mitigation efforts to minimize the chance and potetfgrdo State Forest Service
impacts of a burn on your property. The Colorado State Forest Service provides a Publications:

useful library of publications on management recommendations for both plaiasaldtate.edu/csfspublications/
forested areas within the state that is geared towards landowners.

7THFKQLFDO 6WUHDP &ODVVLAFDWLRQ 6\VWHPV

Technical stream classification systems have been developed to provide a generalcinameetingk évalmting,

and understanding different types of stream corridors. These systems are often usmddeg watgnaers,
geomorphologists and stream restoration experts. The classificatiorofdéra categarizes information about its
stability and how it is evolving. This is often referred to as a stream's evolutionary stage. All of Hesisddrasation ca
a tool for communication and stream management, especially for projects that exmgiireccgple

Two of the most recognized technical stream classification
are the ‘River Styles Framework’ and ‘Rosgen Stream Clas Valley Setting/Type
System’. Though each system has their differences, both are
assessing the physical characteristics of a reach of stream suc
type, channel proportions, geomorphic properties and the bedSEN=E ==l Riop: R YL YA it gl Mo N1 4[]
within the stream. Both the River Styles and the Rosgen syste IV S S EN S E N o)1 e 1010 MVEL (SR Yo%
by looking at the larger context in which the stretch of stream in the Rosgen Classification System,

is done by classifying the ‘valley setting' or 'valley type.' The v I e i (e [0o (SR ToNT N ol= =1

is an important first step because it dictates other characteristEee]siilal=1; (=g Mo] M1 al=N{{(=r=1y Wolo] (1[0 (o] (V-
stream including its total power and its ability to transport sedi confined stream is one that is unable to
spread across a floodplain area during high
flow flood events. Generally, streams in
mountainous areas have a more confined
valley, whereas reaches along the plains
often have a more open valley.

After assessing the valley in which the stream lies, both clasg
systems evaluate the characteristics of the channel bed and banks
the alignment, slope and streambed material. Together, these att
used to classify the stream, enhancing our understanding of its g
Classification can also make it easier to communicate the curren
stream, understand why things are happening along the stream,
provide insight into the best restoration practices for that specific ¢

River Styles Framework: Rosgen Stream Classification:
www.riverstyles.com www.wildlandhydrology.com
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With théStream Classification Guidgage 68in this Handbook, landowners such as yourself can assess th
EntrenchmentSlopeandPrimaryStreambed Materiah their property. These are three key factors evaluated in bot
the River Styles and the Rosgen systems, in addition to many more criteria that may not bdasgneadyp for a lal
evaluate on their own. These include the alignment/sinuosity of the stream, a width/alepthcatigpndtghThese
technical classification systems also have more options to choose from. For estbogi&tieiaral &tassification
Guideprovides 3 classificatio@rebim Slopto choose from; the Rosgen system has 7 options sometimes requiring
evaluator to be able to differentiate between 1% and 0.5% slope. Being able to douiinéssuitVeftequeamment to
measure accurately.

TheEntrenchmensSlopeandPrimaryStreambed Material your stream can provide insight into its overall characteristi
and can help determine appropriate stewardship and restoration techniques.Toanckdssifieatigpowerful tool in
communicating issues found on your specific site with outside help, aS€dsoiessedEingaging Outside Help'

Entrenchment

An understanding of the relationship of a stream to its floodplain is very importanbioatbelomlagtanding
of the processes that shape the stream. Entrenchment is a way of determining if a stfdantsboadplagcte

A stream that is connected to its floodplain will allow water to flow onto the floodplain doffi@iseasomal run
events. This is considered a natural and healthy function of a stream system.

Similar to a confined vallegnaenchedtream is one that cannot readily access its floodplain during flood flows. -
confines the energy of the stream to the main channel, rather than aligwingstbe eloevn and spread out into
thefloodplain. Conversely, streams that can easily access the floodplain aie eomsdehedind are able to
disperse this energy across a greater area. This reduces the erosive forces withielthe main chann

3 Types dEntrenchment:

Entrenched
®.__Moderately Entrenched

e Not Entrenched

Annual High Water Level

*This graphic shows the differences of each type of
possible entrenchment overlaid to demonstrate the
physical differences between each type of entrenchme

The level a stream will rise to from
seasonal flows annually, not from a largg
flood. This is often called tbedinary

High Water Mark (OHWM or OHW).
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What does your stream's entrenchment tell you?

An entrenchedstream will often have high rates
of erosion within its main channel during high flow
events. The risk for erosion could be worsened when coupled
with a finer streambed material, such as sand. Entrenched
streams often naturally occur in mountainous areas with steeper
valleys. Entrenched streams are also found in areas where a
stream has experienced significant erosion.

eI ETEVCEVASIEhEe A moderately entrenchestream will

often exhibit erosive forces similar to
entrenched streams. However, they can be minimized if and
when flow spills onto the floodplain. Moderately entrenched
streams can be seen throughout a watershed, but are most
common in eroded areas. They will also be seen in transitional
areas, where the mountains meet the plains.

Streams that amet entrenchedre most often
found along the plains. These reaches disperse
the power of high flows across a floodplain, reducing the
potential for erosion. They can also be found in wider valleys
and pockets between more confined stretches of the stream.
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Stream Slope

The slope of a stream directly influences the velocity and characteristics of the stream's flow. Thignichpacts the
behavior of this reach of the stream. Streams naturally shift to reach a balancedbtppeenartsbape of the
stream settles into a stable state. This balance, or equilibrium, is often achieved by méaededligya. Bteeper
slopes can also achieve a stable equilibrium in confined, mountainous valleys whenatiwssissiangeseshough to
withstand the erosive forces caused by the increased velocities. Ultimately, the slope of a streaimdieatjomovide so
of its stability. The slope of a stream can change quickly, and your property may have nétple ranges of slo

What does your stream'’s slope tell you?

Steep slopesare usually found in mountai
areas, and often result in increased velocities In

the channel. Erosion from this can be a concern in areas with
finer streambed materials like sand. Steep slopes are frequently
associated with more entrenched streams where the flow is
confined to the channel on either side.

Moderate slopeare common along the fo
areas where the mountainous terrain begins to

flatten onto the plains. Flow velocities in reaches with a moderate
slope can still cause erosion under certain conditions, especially
when the stream is entrenched. Erosion of the stream may be
less of a concern in non-entrenched reaches with a moderate
slope.

A stream withggentle slopewill generally ha
lower velocities and reduced energy compared wit

steeper slopes. Streams with gentle slopes are usually found
along the plains where they are able to find their equilibrium
slope by meandering through their unconfined valley. Due to
reduced velocities and overall energy, these streams can
deposit any sediment picked up in higher energy (faster) areas
upstream. Sedimeleposition at these locations may cause
shifts in the general stream alignment and shape.
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PrimaryStreambed Material

The primary bed material of a stream refers the predominant size of rock or samh&litima thlerchdhe
streambanks. The streambed material affects the stream’s capacity to tesisperbaiot,depasitiment

and the general shape of the channel. Generally, streams with gravel aatesahdrbatdare susceptible to
changes during high flow events than streams with larger bed material such asdeobb&raadnisouith finer

bed material are more likely to erode and increase the amount of sedimentier thig/lwatesrgy conditions.
Similar to its slope, a stream will naturally adjust with its bed material to try to find a state of stable equilibrium.

156

What does your stream's entrenchment tell you?

Streams with a primary bed matéoaldérsare
usually found high in the watershed, in mountainous
areas with steep hillsides. When stable, boulders have a strong
resistance to erosion and usually dictate the path of the stream.
Boulders are often associated with high energy streams that are
frequently found in an entrenched setting with steep slopes.

Caobblestreams also have a higher resistance to
erosion. Likeoulders;obble streams are typically
found in mountainous areas where the energy within the stream
is relatively high. Cobble has a lesser ability to dictate the
path, so changes in stream alignment are still possible in less
entrenched areas.

Gravelbed streams can be found throughout a
watershed. While they are less likely to transport
finesediment such as sand, they often do transport gravel size
sediment.

Sand streambeds are the most susceptible to
erosion and changes in path and channel shape.
Finer bed material like sand can better host riparian vegetation,
which may provide some additional channel stability.
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CHAPTER

Stewardship Site Plans

This chapter looks at five actual sites within the Lefthand, Big Thompson, Little Thompson tensh8dmainiain wa
demonstrates how the concepts presented in the Handbook can be applied to themyv&athr@itedésl gpmperty
with its own unique set of conditions. While all of the properties were impacted by the 2pel®dodpaciet o
differently and they have undergone varying levels of restoration efforts in the yeafsttsinpeoftoties were
heavily damaged and others saw major changes in the floodplain but the houseswanel stdatoaged. Some
properties have already had large-scale restoration projects, while othersilyawatsidelessistance.

In order to demonstrate how the Handbook concepts could be
applied to each site, the following pages will provide a brief
introduction and a high resolution aerial image of the property.
The aerial images were collected during the creation of this
Handbook and are therefore in line with what the authors
observed on-site. The pages then call out specific areas
within the property and discuss what was observed. The
observations range from large woody material, to streambank
erosion, to crossing and culvert conditions, to upstream and
downstream considerations.

Based on the observations, a list of possible strategies is

provided. These strategies align with the strategy sheets in

Chapter 3. Each landowner will need to review the strategy
sheets in order to determine what options are the best for them
and their property. In observing the properties, the authors not
only considered projects the landowner can do themselves,
but also projects that will require outside help. When this is the
case, the area descriptions explain what type of outside help
will be needed and why it is important to use them.
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-
Oxford Reach (Left Hand Creek) N. 81st St. Soile
,? = 0 125 25('): et
The Oxford Reach is comprised of five different property jowners
along Left Hand Creek. The creek generally stayed in the same I
location during the 2013 flood, although when it overtopped l[s banks, !
new overflow channels were formed, woody material collected in the * o
floodplain and large amounts of sediment were deposited jcausing s‘
many trees in the area to die. Large areas of vegetation were also 1 2
removed leaving many areas bare. Since the 2013 flood, some v 2
revegetation work has taken place but most of it is untguched. N %
. . o)
Many native grasses have returned alth@sijwveeds have '
also colonized the areas left bare of vegetation. Historically, the 1
landowners have kept up with invasive weed management, but ‘o
certain areas have had less management in recent years. \
1
Entrenchment: =~ Not Entrenched ’
|
Stream Slope: Gentle 1
Streambed Material:| Cobble/Sand 'I x
(])
(]
Environment: Rural Plains | g
I <
Land Use: Residential Y} 5
Neighborhood ¢ 3

Recommended Strategies/Actions

Monitor Large Woody Material Monitor flood structure

Willow Stake Plantings Floodplain Structure/Debris Removal

Riparian Plantings Monitor pedestrian bridge and'idriéifje

Upland Plantings  Crossings and Culvert Maintenance

Wildlife Tree/Snag * Invasive Weed Management

Overflow Channel/Backwater Area ManageméeZuir Log with Tubelings

Vegetated Soil Lift » Bank Stabilization

Terraced/Natural Channel Design
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[ Oxford Reach (Left Hand Creek)]

Revegetate Banks and Upland Aegmrian and some upland areas on both sides of the creek lack vegetation
or have been slow to revegetate naturally. Some revegetation work has ihe énedersraasibut additional

work can fill in the gaps to help bank stabilizatitdiifghabitat. Native shrubs, willow stakes, cottonwood
poles and upland and riparian seed should be considered for revegetat®alsbhverehady, so shade tolerant
understory plants should be considered.

Strategies:Willow Stake Plantinds'age 119Riparian Planting§age 10,/Upland Planting$hage 109]

%

NI,

RemoveDebris Blocking Overflow Chann#l&ody material has accumulated between tremseifidhe
B channel and formed debris dams in some places. While woody material does pritfitiaalzitasbied

you generally want to leave woody material in place if it is not in the direct flow of the creek, this material is blc
overflow channels that should see active flows. These dams have the potential to redirecplaiterainsthg flood
unforeseen effects and potential damage. These blockages should be removegibkdoqrexsepd future issues
and allow water into the overflow channels, activating the plant communities and cratidglaimealthier

Strategies:Wildlife Tree/Snag (Dead Wogd)ye 11,/Overflow Channels and Backwater Afjeasie 98]
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[ Oxford Reach (Left Hand Creek)]

Floodplain Structuré small building is located approximately 10 yards back from the creek, just west of the
C pedestriabridge crossing. The structure does not have electricity or utilities and is mostly used as a covere
space to spend time near the creek. Remarkably this structure survived the 2013 floalcdbastiage. structur
Sediment was deposited inside of the structure and minor aesthetic issues occurred eWhil&ehissipyetliby the
landowner, it does provide an example of how structures function in a floodplaialEmpstheyatah face. If the
structure becomes unused, the landowner should consider removing it to avoid ¢areflivati@veiridu

StrategiesMonitor structutieloodplain Debris (non-woody) & Structure Renflozaé 90|

PedestriarBridge Across Creelhe original pedestrian bridge crossing at this location was built by t
a landowner's son. Unfortunately, it was destroyed during the 2013 flood and is ebuintiyiokeing r

functions well at low and moderate flows it has the potential to either catch delwigisrméogmiow
events. The landowner should pay close attention to how it functions during a high él@vit édtdetleishiratching
debris or becoming structurally unstable. The original bridge vsasttasigoedld be raised from one side, avoiding
the risks of catching debris or becoming debris itself during a flood. The landownemsldinddacsinsiide design
feature to the new bridge as they complete design and construction. The bridgelesigdezitheritican be raised
from one side, or it can be designed as a 'break-away' bridge. A 'breakvamidyallviddglee connectionaside
of the bridge to break away during a flood. The bridge staysstattaxthedsade and is designed to swing to that side
of the creek, out of the path of the heaviest creek flows. These designs would involve workingengtiteengineer:
proper structure design and avoiding floodplain impacts. Bridge crossings such aethmgteddudhee County for
floodplain impacts.

StrategiesMonitor bridg€rossing & Culvert Maintenarjpelge 87Crossing/Culvert Enhancemeitsige 86]
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[ Oxford Reach (Left Hand Creek)]

on the map is particularly established with invasive plants since the 2013 flood. Native ptants have been ou

competed and the invasive plants have taken over. Canada Thistle is one of the most peevslent invasive p
here. After removing the invasives either physically (pulling them out of the grdlyneliftoachemiatcs approved
herbicide, the landowners should plant desirable species so that the invasive plantdtigaretunmang.difficu

Manage Invasive Plant Specidtere are invasive plants throughout the entire reach, but the area outlined

Strategiesinvasive Weed Managemégmiige 95Upland Plantingghage 109]

Revegetate Overflow Chanh¢ithin this area, the overflow channel would greatly benefit from revegetation.
F There were large amounts of sediment deposited from the 2013 flood, whickocowllyh@antedave
died off here. Plants such as Sandbar Willows will grow very well in this sediment as long as they are close
enough to the water table. Riparian seeding is also a good option in this area.trer aleayifigefuhe water
table, organic matter and/or soil amendments may be required to help natvestplaishpla

StrategiesiWillow Stake Plantingg’age 119Riparian Plantingghage 10,lUpland Planting$page 109]
'‘Overflow Channels and Backwater Alipasje 98]
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[ Oxford Reach (Left Hand Creek)]

Stabilize Eroding Bankdverall there is very little erosion on this reach. However, the southern bank on th
G downstream end is eroding and should be stabilized. The water has been cuttingimygovéoard d

high flow creating a vertical bank. No infrastructure is affected by this erosion but if not checked it will co
erode reducing private property and negatively impacting the creek by retiasdmd imtoré. deis recommended
that the bank be rebuilt to be sloped or terraced with a hardened toe such lag adeodliiese strategies will
involve working in the creek and will require outside help, such as engineers, to leepitdE@raadtpThis
will ensure that the project does not impact neighboring lands or downstreayatelyeDiegemling on the
landowner's experience, they may be able to install some of these strategiaftevgairegrtbraugh the design
and permitting process with outside help.

Strategies:Vegetated Soil Lifppage 11,1Coir Logs with Tubelinggage 83Bank Stabilizatiofhage 79],
'Terraced/Natural Channel Desjigage 106]
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[ Oxford Reach (Left Hand Creek)]

Remove Fence Posts From Chariethis
location in the property, there are a handful of
older fence posts that appear to be unused.
They are within the floodplain and some are within the
main channel. These fence posts should be removed in
order to avoid creating blockages during flood events. The
fence should not be rebuilt across the creek.

Strategy:Floodplain Debris (non-woody) & Structure
Removal[page 90]

Concrete Rubble Along Banksincrete rubble has been placed along the bottom of the banks most likely to
prevenerosion. While this approach is effective, it has no benefits to water quality or the ecosystem. Remov:
this point in time may be problematic and not feasible for the landowner, however plantirtzptvwiémm stake

the pieces of concrete will add additional support to the structures and improve hahiaivhteshifdihgn the

landowner decides to remove the concrete, an engineer or qualified river Wlonsérectaiasted to develop a plan

for removing the concrete while stabilizing the bank and avoiding negative impacts to the creek.

Strategies:Floodplain Debris (non-woody) & Structure Renfiozgé 90'Bank Stabilizatiofpage 79],
‘Willow Stake Plantinggage 119]

Concrete rubble
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[ Oxford Reach (Left Hand Creek)]

Remove Log Jam Across Overflow Chabaede woody material has fallen across the creek directly upstrea
J of N. 81st Street and is collecting debris creating a blockage. This large woody mater@aleshould be
immediately and relocated to be used as a wildlife snag elsewhere on the property if possible.

Strategies:Wildlife Tree/Snag (Dead Wolmd)ye 11,/Dverflow Channels and Backwater Alipasje 98]

Bridge Crossing\orth &1Street crosses Left Hand Creek directly downstream of this projeudevezershe la
need to aware of this crossing and should be quick to contact their local Office of Emergehtiyelanagem
have questions about large woody material or debris on their property. If theyensatarge deloris
that is in the creek channel and poses an immediate risk of creating a blockage at the bfidgeerthentyffice
Management should be contacted. Large woody material should be relocated emaitdrammathe creek channel.

They can then serve as valuable wildlife habitat.

StrategiesMonitor bridge, Contact OEM if threat seems imaudphtin Debris (non-woody) & Structure
Removallpage 90Wildlife Tree/Snag (Dead Wod)ye 117]
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Floyd Property (Little Thompson River

The Floyd Property is a private residence located otitside of
Berthoud along the Little Thompson River. The 2013 flood
widened the channel and deposited sediment, raigsing the
elevation of the river. Much of the aquatic habitat was destroyed
and some bank erosion occurred as the river widenef. A new
pond and wetland areas were created by the flood. While the
stream is generally 'healing' itself, the landowners fo want
to know what they can do to improve habitat and ecpsystem
function along the river and around the new pond/weflands.

There is an irrigation diversion downstream of this property,
and the landowners need to be aware of the diversion and its
operations. This could impact the property by changing the
channel's slope and creating a need for grade control sfructures.

Entrenchment: Not Entrenched
Stream Slope: Gentle
Streambed Material:  Sand

Environment: METS

Land Use: Rural Residential

CR 17
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Recommended Strategies/Actions

Willow Stake Plantings

Riparian Plantings

Wildlife Tree/Snag

Terraced/Natural Channel Design

Sediment Removal

Upland Plantings

Bank Stabilization

Bank Stabilization

Invasive Weed Management

Wetlands Creation/Expansion
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[ Floyd Property (Little Thompson Riverj

Sedimentation and Overly Wide ChamhelLittle Thompson River experienced heavy sedimentation and channel
A widening during the 2013 flood. This has resulted in the post-flood river haviredsmittipteiinzadrflows.
Despite the sedimentation, vegetation is re-establishing along theelsiréanaisl ttying to establish a new
single channel, which is what you would expect to see in this area. The landowner shoulcecoreinioer éafatiovrtto
a single channel, but they can also do some simple things to help it along. With thee eelproheregiteescientists and/
or river constructors, they can create a plan to remove select areas of sedimethatioanks-shapeate bankfull and
floodplain terraces. They can also use willow stakes, riparian seed and wetland sod to eptadiighn/tdupsataeas.

Strategies:Terraced/Natural Channel Desigabe 1055ediment Removabage 104]
‘Willow Stake Plantingsage 119Riparian Plantingghage 101]

Dead Wood in Floodplaillbody material was deposited by the river during the 2013 flood and existing
B cottonwood trees have since died due to sedimentation, resulting in additional dedd\iaidgfmate

this material was already removed or relocated by the landowner. This woody mateealataabdéll provid
habitat for wildlife, as well as organic matter to the soils. This material is not in a location that poses a hazard to th
downstream bridge.

Strategies:Wildlife Tree/Snag (Dead Wofgd)ye 117]
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[ Floyd Property (Little Thompson Riverj

StabilizePond Inlet/Outle¥When the new pond was created, inlets and outlets that connect the pond to
river were created. Because these are newly formed, increased stabilization will help teerit toilstay in pl

also limit the amount of sediment that is released into the river as the result of erosionish avetland specic
engineer should be contacted to develop a comprehensive strategy for the pedngciatiiiging inlets/outlets.
Currently, the pond is not stagnant and any inlet/outlet changes should avoid cretgding stagnant wa

StrategiesWetland Creation/Expansim@lge 113Bank Stabilizatiofpage 79Willow Stake Plantingsage 119]

NewPond Managemerithe landowner would
B like to improve thetlandhabitat in and around

the new pond and use it for aesthiidide
viewing or fishing opportunities. Wetlands are sensitive
environments and although this one formed naturally,
the landowner must first understand what can be done
to wetlands before addressing the associated issues. An
environmental scientist and/or hydraulic engineer should
be engaged to discuss possible strategies ranging from
revegetation, to weed managemeni)diifle habitat
improvements, to stocking the pond with fispoAd the
holds water, any changes to the volume of the pond would
need to involve outside assistance to address any possible
water rights concerns that arise.

Currently, the new pond is over-colonized with cattails lining
the banks. When a vegetation community has only one main
type of plant, it discourages other plants from establishing.
One of the reasons that they have not taken over the entire
pond is because the pond is deep enough to limit their
growth. The landowner may be allowed to remove a portion
of the cattails themselves, but they need to contact their local
permitting agency first. After removal, wetland plants such
as bulrush, burreed and arrowhead should be considered
to vary the types of plants growing aropmaitheé/illow

stakes and cottonwood poles can be planted further away
from the standing water qfdhd.

StrategiesWetland Creation/Expansirlge 113Bank Stabilizatiofpage 79Willow Stake Plantingsage 119]
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[ Floyd Property (Little Thompson Riverj

Add Riparian Buffer along Riv@urrently there is not much of a buffer between the mowed area of the yard
and the top of the river bank. By simply not mowing as close to the river bank, the laiedalweateican crea
riparian buffer for wildlife and vegetation. The landowner can also plant adtitmtsalicplasdyild
plum, wildflowers or showy milkweed. Showy milkweed is both a host plant and a nectar duutteeflies monarch

Strategy:Riparian Planting§bage 10,/Upland Planting$hage 109]

Riparian BenctRiparian benches are starting to form along the entire river. In some of thesergi®as, vegetatio
coming back naturally and should be left to continue growing. The riparian benamdioti e bty

Road 17 bridge is still being formed and has been slow to revegetate. In this areaathledinpdmmmate
the revegetation by planting willow stakes and seeding with a riparian seed mix with species gt gpitsv well in sa
Thesewillow stakes will also filter/sift sediment out of the river over time. This will crgggtieamdrenchahat will
stabilize the ground between the river and the vertical bank that currently exists on teeiseuth side of th

Strategy:Riparian Planting§bage 10/ Willow Stake Plantinggage 119]
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[ Floyd Property (Little Thompson Riverj

Russian Olives and Canada Thistles:
G fewRussian Olive trees and some patches of

Canada@histle have established just upstream
of the County Road 17 bridge and on the north side of
the river. The Russian Olive trees should be removed
and the stumps should be ground or removed to prevent
re-establishment. The stumps can also be treated with
an aquatics approved herbicide. The Canada Thistle can
be removed either physically by pulling the plants out
of the ground, or chemically with an aquatics approved
herbicide. Care must be taken to not dump any soil or
sediment into the river when removing the plants, or to
not spray herbicide into the water. In order to prevent re-
establishment, the landowner should plant the weeded
areas with willows near the river and upland trees and
shrubs further away from the river.

Strategy:Invasive Weed Managem@mige 93]
'Upland Planting$page 109]

Russian Olive trees
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Parrish Property (Little Thompson River)

The Parrish Property is a working cattle ranch and evenf center

on the Little Thompson River between Lyons and Berthqud. e - Scale Foot
property has been in the family since the 1950's and the prope 0 100 200 °
owner is heavily involved in the community. The 201B flood “ _ -
saw the river shift to the southeast, eroding into the aldjacent
Rabbit Mountain. The flood also caused heavy sedim g)}tion, " ~\
a reduction in aquatic habitat and the loss of large am@uris of - ! \
vegetation. A rare plant species (Bells Twin Pod) is pre senf;gn ~/ \
the property. While not listed as a location specific strategy, care \
should be taken across the entire property to avoid inpacting ‘I
this species and it's habitat. This includes prevasitieg i
weeds from spreading intaliat. 1
I
An Emergencyatershed 1=
Protection (EWP) proj : 1o
has been approved for { Entrenchment: Not Entrenched || %
area and plans have be Stream Slope: | Gentle 1 2
developed although 1 3
funding is currently availQESIEE IRV EEITETHENNSE (6 \ 2
for construction. Thegq _ _ _ 1 &
engineered plans use r Environment: Rural Plains 1
wads and grading to re-a Land Use: | Commercial Ranch !
the river channel and stabi 'l
the banks, which is a crucial
first step to restoring this area.
Recommended Strategies/Actions

 Livestock Management » Upland Plantings

e Floodplain Structure/Debris Removal » People Places Along your Stream

* Riparian Plantings » Monitor and Observe in-Channel Structures

* Willow Stake Plantings

e Constructed Riffles o Stream/Channel Re-Alignment

LUNKERS Boxes

Root Wads

Boulder Clusters

Log Rollers

Sediment Removal
Vegetated Soil Lifts
Bank Stabilization

Drop Structures
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[ Parrish Property (Little Thompson Rive})

Add Channel Complexityhe main channel in this reach lacks a variety of in-river features such as riffles, pools
and boulder clusters. This makes it much tougher for aquatic organisms to survive in tt@wmegr. If the lan
would like to improve fish habitat, they should consider adding boulder clusters, rifiers.a®ther log ro
options include cross-vanes, j-hooks and root wads. Cross-vanes and j-hooks havetalleshdgwastmeam of this
stretch of the river. The EWP plans propose a number of root wads, which would greadym@ipcovegptaxity of
the river in this area. As all of these involve working directly in the river and some of theseffaoi¢the esertzuld
slope, they would require engineering and permitting for environmenial iamgbtitexdpla

Strategies:Constructed Riffléhage 85 Root Wadgpage 103Log Rollers[page 96]
'LUNKERS Boxegiage 97Boulder Clusterspage 82Drop Structuregpage 88]

Remove Fenc€urrently, there is a barbed wire fence crossing tleattidérdstock control. Unfortunately,
B this design of fence can also catch debris very quickly and cause dhaatkexrgdlois will push the water
out to the sides of its main channel and could cause damage. If there is a neecttoindhis@lesstrere
are other fence designs that will allow debris to pass through them. The most common lissbsireggtbevivateig
with vertical pieces (such as PVC pipe) that hang down from the wire. They are not ctiongciddct tinevemts
them from catching debris and creating a blockage. There aifieals@idiects (similar to electric cattle fences) of
these 'floodgate’ fences that are designed to turn off the electricity once they come inwatentact with the

Strategy.Livestock Managemeftage 95Floodplain Debris (non-woody) & Structure Renfjozgé 90]

Existing Cattle Fence
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[ Parrish Property (Little Thompson Rive})

Re-align River and Revegetétethis area, the Little Thompson River shifted to the southeast during the 2
flood. Not only did this deposit large amounts of sediment on the inner bend of theemaretuat ibaddo r
healthy plant communities in the same area. On the outer bend, the river nibired Radbleitddeuntain.
This brought even more sediment into the river and is an immediate concewh bankrsisibititgn The engineered
plans developed by EWP address these issues by re-aligning the river closer todtaljger2€ii3aihal stabilizing
the banks with root wads. If possible, this work should be installed to address the most immediate concerns.

After this work is completed, the new banks should be vegetated with wetland sod, ripariarkesedattpwitbhod sta
poles and other riparian plantings. Disturbed areas further away from the crealestiedlditie native grassland
seed mixes and planted with native drought tolerant plants.

If funding does not become available for the EWP plans to be installed, the landowikevishthed stilevidiompson
Watershed Coalition (LTWC) to find a solution to stabilize the evagéoiendtznd create a more stable river system.
This will require outside engineering and permitting help to properly addréabamviloody@ain impacts. In the
meantime, the landowner can work on revegetating the inheséehal blesthe main river channel. Given that this area
may change with future work, they could consult with the LTWC and toepesgamedrtiid EWP plans to develop a
strategy that will have some positive immediate effects between now and when the final project is installed.

Strategy:Stream / Channel Re-Alignmignatye 105Root Wadgbage 1038ediment Removélage 104]
‘Riparian Plantinggage 10IWillow Stake Plantingsage 119Drop Structure$hage 88[Geotextiledpage 91]
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[ Parrish Property (Little Thompson Rive})

Stabilize BankgOn the west side of the river, immediately downstream of the canfjagriosiade #roding

heavily in some areas. The area behind these banks is usedricepearidraman activity space during

events. The bank erosion is decreasing this valuable space and limits the potential for safesriser access. Th
also some bank erosion on the east side of the river, just downstream of the event spaceebsy laditbf tiesE
and "soft" bank stabilization measures should be considered to prevent furtherceeasioly Wwabéat, access and
views/aesthetics. Some of these strategies can impact the river's floodplain and ensicenhedpivéahdewmeeded
for design and permitting.

Strategies:Bank Stabilizatiofpage 79Root Waddpage 103Vegetated Soil Lifphage 11]1]
'LUNKERS Boxeslage 97People Places Along Your Stregrae 99]

Willow Revegetatioin these areas, some willows and other riparian plants are begistablisto. The
landowner can help these area re-establish quicker by adding some more willows s&altese Emoagh
to the water table that they will be able to easily reach water and grow quickly.

=

Strategy:Willow Stake Plantindgiage 119]
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[ Parrish Property (Little Thompson Rive])

Grade Control Structures dniversionAt the downstream end of this project area, a number of grade cont
structures have been installed. There is also a large irrigation diversion structurendéus|emdomtimeie

to be aware of tiwersion structure as it could impact the property by changing the elaathietsy siogp
river transports sediment. The landowner can also observe the grade contre$stanasr@sd ¢loooks) during varying
flows to see how they affect the water and how they protearagasn.from

StrategyMonitor and Observe Structures

Grade control structures

Irrigation Diversion

Grade control structures
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Raymond Property
(Middle St. Vrain Creek)

This property is situated in the small mountain co
of Raymond. Most of the creek banks in the area &
the ownership of a single person and there are
landowners adjacent to the creek banks. This read
Middle St. Vrain Creek was dredged after the 2013
some of that sediment was moved to protect hou
structures that are in the floodplain. Some bank rev
work has been done and it is beginning to establish
areas. A tributary, Cave Creek enters Middle St. Vra

within this project area.

mmunity

re under
several

h of the
lood and
ses and
2getation
in some
in Creek

Entrenchment: Moderate

Stream Slope: Steep

Streambed Material: Boulder & Cobble

Mountain valley

Environment:

Land Use: Rural residences

Recommended

if fallen trees pose immediate risk

Wildlife Tree/Snag

Willow Stake Plantings

¢ Boulder Clusters
e Log Rollers

¢ Constructed Riffle

Strategies/Actions

Call local Office of Emergency Management {GEEpgrian Plantings

* Monitor creek confluence
» Monitor standing dead trees

» Overflow Channel/Backwater Area Management

» Overflow Channel/Backwater Area Management

 Fish Passage
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[ Raymond Property (Middle St. Vrain Cn%ek)

is blocking the creek. If this is not removed quickly, it will continue to back up flows and force the water towards cabi
tree should be removed from the channel as soon as possible.

Remove Fallen Tree across Cratthe western limit of this project area, a large evergreen tree has recently fallen anc

StrategiesRemove fallen tré®jldlife Tree/Snag (Dead Wod)ye 117]

channel does lack complexity. The channel is fairly straight with uniform banks and theeasf®mnot many a
fish to hide. If the landowner would like to improve fish habitat, they should considefustdisg®itndder
options may include log rollers or constructed riffles. As all of these involve working directliflesth®ale elffacd
the creek's slope, they would require engineering and permitting for ertviilood@atalienpacts.

B Add Channel Complexifyrom the fallen tree to just downstream of the Cave Creek confluence, the creek

Strategies:Boulder Clusterspage 82Log Rollers[page 9¢Constructed Riffléhage 85]
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[ Raymond Property (Middle St. Vrain Cr%ek)

Bank Revegetatioin the areas west of Cave Creek, there are many grasses becoming established aft
2013 flood. While it is good to have vegetation growing here, introducing larggiomaityreegie more
stabilization for the bank, as well as providing shade and covek for figh drebitat. Areas east of Cave
Creek have less vegetation in general and would benefit from bank revegetatidhe Boetareae of Middle St.
Vrain Creek and just west of the driveway crossing has a deeper pool along thekedgeraf tegyetaton to shade
it. Adding woody vegetation will shade the creek and provide better fish habitat in the pool.

Strategy:Willow Stake Plantindglage 119]

MonitoiHeadcut at Confluendes Cave Creek flows into the Middle St. Vrain Creek, it creates the potential for head
B on Cave Creek. A headcut is an abrupt vertical drop in a stream and it will typically enmigegsseci@oadstit p

could threaten the bridge by eroding the area around the abutmentsisT$tladdoanikor the area and if they
observe a headcut forming, they should engage their coalition and/or hgdi@hkitpeteusdep solutions to the problem. In the

immediate future, the landowners can plant willow stakes in tmoedleside dfiehe Middle St. Vrain Creek, just downstream o
thebridge abutment (see picture above).

StrategiesMonitor Cave Creek upstream of confil@ime,Stake Plantingdgage 119]

a2
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[ Raymond Property (Middle St. Vrain Crt%ek)

ActivateOverflow Channel(sjust downstream of the Cave Creek confluence there is a low spot on the south
side of Middle St. Vrain Creek that feeds overflow channels. However, field observatiors/shitaved that the
channel is partially blocked off and is not quite low enough to fully activate the overflowaletieel. In order
activate the plant communities in these areas and spread out high flows, lowerinddtthie bansetesiedu This will
impact the creek and the floodplain and an engineer should be consulted tousvathatedrder should be lowered
in order to minimize any negative impacts to the properties.

Strategies:Overflow Channels and Backwater Affpasie 98]

Overflow Channel

Dead Tree Monitorir@n the south side of Middle St. Vrain Creek, there
are a number of very large dead trees, most of which are still standing.
While these do not pose a risk currently, they should be monitored.
Landowners should monitor the area and be prepared toealeceatectioe r
dead wood if it falls across the creek, causing a blockage. Additionally, if the dead
standing trees become a potential risk to a house or structure, the landowner should
consult an arborist about removing the troublesome branches/trees.

StrategiesMonitor the dead trees and once thH@yilfdllfe Tree/Snag
(Dead Woodpage 117]
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[ Raymond Property (Middle St. Vrain Cr%ek)

Stabilize and Revegetate Overflow CharBelgh of Middle St. Vrain Creek, there are a few different overflo
channels that likely see water during higher flows. Currently, these have some erodingobasdsilywhich car
stabilized with vegetation. Some of these bank areas are cobble, which willow stakes will grasv in well,
they are planted close enough to the water table. The landowners will need to ctedéubrdilorkagas in the
overflow channels and should be aware of changes happening in these areaay Thesesitteridign to when water
is flowing into the overflow channels and how far it reaches on their land. This will provide forematisithtdetter in
discuss with outside help if they decide to make more significant changes to the land tingfinemuidgequire e

StrategiesWillow Stake Plantindgage 119Dverflow Channels and Backwater Affegasie 98]
'Riparian Planting§bage 101]

Ensurgrish Passageit the downstream end of this project area there is a driveway low water crossing of |
St. Vrain Creek. The landowners should observe the crossing both at high and lowtevateretd fighto de

can move upstream through the crossing. At high water, they camvesbalyoplicidy the water is moving
and if fish are visible. During low water, they can take note of how high a fish would have togampatoampve upst
vertical drops in or around the structure. In order to jump this height, they alenmegit odebplow the drop to
build up the energy. Local conservation groups, as well as Colorado Fish and Wildliteataoubé tishsidtepass
through the structure. If the low water crossing is a fish barrier, outside help (engimetes, rhielogisistiaictors)
should be contacted to help the landowner design, permit and built a fish ladderstuisir@assag

StrategiesMonitor and Ensure Fish Pas$agje Passagébage 89]
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Toland Property

(Big Thompson River) o road 310 \\ -
e s ° 0150 306 )

This project area is situated directly downstream of the )3

Handy Ditch Diversion and 'The Narrows' of the Big \\

Thompson River canyon. The area includes 3 residential \‘ S

properties that are owned by the same person. The 2013

flood cause major damage to the properties, in
the destruction of 2 100+ year old homes. The lan
built two new cottages further away and higher
the river. While some areas of the properties 3
vegetated with riparian trees, grasses and S
other areas are having difficulty with establishin
communities.

cluding

downer

Up from %
re well -
hrubs,

g plant

Entrenchment: Moderate

Stream Slope: Moderate

Streambed Material: Cobble
Environment: Foothills transition

Land Use: Rural residences

g
$
$
K
S
S
>
S
»
&
S
<
&

Recommended Strategies/Actions

Become familiar with diversion flows &

Willow Stake Plantings

Riparian Plantings

People Places Along your Stream

e Fish Passage

* Boulder Clusters

functtoxiégldlife Tree/Snag

» Monitobridge crossing and contact local OEM if
woody material poses an immediate threat

» Floodplain Structure/Debris Removal

* Log Rollers

e Constructed Riffles
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[ Toland Property (Big Thompson Riverj

Handy Ditcibiversion:The Handy Ditch Diversion is directly upstream of the property and that important
the landowner recognizes the functions and limitations of this structure.diVertstwater from the Big

Thompson mainly for agricultural irrigation in the Cache la Poudre valley. Having stiacterdideesity
upstream means that flows can quickly and dramatically change. The l&hdewaerilsgmowith the typically flow
changes that occur with agricultural growing seasons as these will affect the river on itihain pepeeiabEad
perspective, the structure is a fish barrier that prevents aquatic ongevisig$urtrar upstream into the canyon. If the
structure needs repairs or replacement in the future, fish ladders or other typescoufsih@asseidered.

StrategiesBecome familiar with diversion 'flastisPassagébage 89|

Handy Ditch Diversion

Opportunity for a riparian

[floodplain bench

Riparian Bench Revegetatidost downstream of the dam and on the north side of the river, there is riparian
bench that does not have much vegetation, if any. This riparian bench is an area that isacldselto the rive
have water flowing over it during higher flows. As a result, this area will be able to sufgopldetslthy ripa

like willows and cottonwoods. Willows and cottonwoods will also stabilize the loose soils on the rivehadeks and provid
and cover for fish in the river.

Strategy:Willow Stake Plantindgiage 119Riparian Planting§hage 10,1]
'People Places Along Your Stregmrage 99]
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[ Toland Property (Big Thompson Riverj

Add Channel Complexitithis stretch of

the river lacks complexity that could improve

aquatic angildlifdabitat. The channel is fairly
straight with uniform banks and there are not many areas
for fish to hide. If the landowner would like to improve fish
habitat, they should consider adding boulder clusters.
Other options may include log rollers or constructed
riffles. As all of these involve working directly in the river
and riffles would affect the creek's slope, they would
require engineering and permitting for environmental and
floodplain impacts.

Strategies:Boulder Clusterspage 82Log
Rollers'[page 9¢IConstructed Riffléhage 85]

Bank Revegetatiodn the south bank of the river, there are some grasses growing, but overall thex@tfonot much ve
Introducing larger, woody vegetation will provide more stabilization for the bank, ashadit as@romidingn the
river for fish habitat. The landowner can also use willow plantings to frame, or block certaidigtemat84nd fro

Strategy:Willow Stake Plantindgiage 119Riparian Planting§bage 10,1]
'People Places Along Your Stregmage 99]

Downstream Crossindtorth County Road 31D crosses the Big Thompson River directly downstream o
E project area. The landowner needs to aware of this crossing and should be quick talcOrffiaet dfeir 1o
Emergency Management if they have questions about large woody materiatiopdaeisyorf there is
large woody material or debris that is in the river channel and pasetearsinuhcreating a blockagehaidie,
theOffice of Emergency Management should be contacted. Large sbdylohaterelocated on-site to areas away
from the creek channel. They can then serve as valuable wildlife habitat.

StrategiesMonitor bridge, Contact OEM if con¢éfiidde Tree/Snag (Dead Wod)ye 11,7]
'Floodplain Debris (non-woody) & Structure Renfiozal 90]
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ExtraLandowner Assessment Worksheets

The following pages contain extra copies of the Landowner Assessment Worksheet cor thidieyconchiiores
on your property multiple times. By recording the conditions at different times tarpygh@aintheyia to create a
historical record of what is changing on your land.
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[ Landowner Assessment Worksheet (page 1) ]

Landowner Name: Property Address:

Stream Name/Watershed: Date:

Description of Property/Interest Reach:

Noticeable Changes since Last Assessment:

Flow Conditions and Season;

Entrenchment: Stream Slope: Primary Streambed Material:

() Entrenched () steep Slope (>4%) () Boulders (>10") ()  Gravel (2mm-2.5")
(] Moderately Entrenched (] Moderate Slope (1-4%) (] Cobble (2.5-10") (]  Sand (<2mm)

D Not Entrenched C] Gentle Slope (<1%)

Map/Sketch of Property/Site:

Map/Sketch Notes:
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[ Landowner Assessment Worksheet (page 2) ]

Below, check any of the objective boxes that you checked while completing the Questionnaires earlier in this Chapter:

Bank Revegetation O Upland Revegetation

Grade Control O Wetland Management

Bank Armoring O Invasive Plant Management

Bank Re-Shaping O Undesirable Wildlife Management

Floodplain Structure/Debris Removao Wildlife Habitat

Stream Re-Alignment O Livestock Management
Increase Floodplain O Fish Passage
Sediment Removal O Fish Habitat
Crossing/Culvert Maintenance O Channel Complexity

Remove/Relocate Woody Material O Insect Habitat

O0000000000

Stewardship & Recovery Objectives

Anchoring Woody Material O People Places

O Stream Access

Strategy Notes/Highest Priorities:
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[ Landowner Assessment Worksheet (page 1) ]

Landowner Name: Property Address:

Stream Name/Watershed: Date:

Description of Property/Interest Reach:

Noticeable Changes since Last Assessment:

Flow Conditions and Season;

Entrenchment: Stream Slope: Primary Streambed Material:

() Entrenched () steep Slope (>4%) () Boulders (>10") ()  Gravel (2mm-2.5")
(] Moderately Entrenched (] Moderate Slope (1-4%) (] Cobble (2.5-10") (]  Sand (<2mm)

D Not Entrenched C] Gentle Slope (<1%)

Map/Sketch of Property/Site:

Map/Sketch Notes:

Landowner Assessment Worksheet 193




[ Landowner Assessment Worksheet (page 2) ]

Below, check any of the objective boxes that you checked while completing the Questionnaires earlier in this Chapter:

Bank Revegetation O Upland Revegetation

Grade Control O Wetland Management

Bank Armoring O Invasive Plant Management

Bank Re-Shaping O Undesirable Wildlife Management

Floodplain Structure/Debris Removao Wildlife Habitat

Stream Re-Alignment O Livestock Management
Increase Floodplain O Fish Passage
Sediment Removal O Fish Habitat
Crossing/Culvert Maintenance O Channel Complexity

Remove/Relocate Woody Material O Insect Habitat

O0000000000

Stewardship & Recovery Objectives

Anchoring Woody Material O People Places

O Stream Access

Strategy Notes/Highest Priorities:
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[ Landowner Assessment Worksheet (page 1) ]

Landowner Name: Property Address:

Stream Name/Watershed: Date:

Description of Property/Interest Reach:

Noticeable Changes since Last Assessment:

Flow Conditions and Season;

Entrenchment: Stream Slope: Primary Streambed Material:

() Entrenched () steep Slope (>4%) () Boulders (>10") ()  Gravel (2mm-2.5")
(] Moderately Entrenched (] Moderate Slope (1-4%) (] Cobble (2.5-10") (]  Sand (<2mm)

D Not Entrenched C] Gentle Slope (<1%)

Map/Sketch of Property/Site:

Map/Sketch Notes:
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[ Landowner Assessment Worksheet (page 2) ]

Below, check any of the objective boxes that you checked while completing the Questionnaires earlier in this Chapter:

Bank Revegetation O Upland Revegetation

Grade Control O Wetland Management

Bank Armoring O Invasive Plant Management

Bank Re-Shaping O Undesirable Wildlife Management

Floodplain Structure/Debris Removao Wildlife Habitat

Stream Re-Alignment O Livestock Management
Increase Floodplain O Fish Passage
Sediment Removal O Fish Habitat
Crossing/Culvert Maintenance O Channel Complexity

Remove/Relocate Woody Material O Insect Habitat

O0000000000

Stewardship & Recovery Objectives

Anchoring Woody Material O People Places

O Stream Access

Strategy Notes/Highest Priorities:
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The idea for this handbook grew out of the recovery efforts

after the 2013 Colorado flood and federally declared disasters.
The Lefthand, Big Thompson, Little Thompson and Saint Vrain
watersheds were all heavily impacted by the 2013 flood. All

four watersheds have since been involved in numerous stream
recovery and stewardship projects, many of which were funded
by the state of Colorado through the Department of Local Affairs
(DOLA) disaster recovery program. The projects included private
landowners, government agencies, funding administrators,

watershed coordinators, engineers, environmental scientists,

landscape architects and river constructors.

Through the course of these projects, everyone involved learned
valuable lessons about how streams function during and after a
record-breaking flood, as well as how landowners can be good
stewards of the stream system. From these lessons, the idea of a
Handbook meant specifically for private landowners living along
streams was born. DOLA funded the project, with the Lefthand
(LWOG), Big Thompson (BTWC), Little Thompson (LTWC)

and Saint Vrain (SVCC) Watershed Coalitions making up the

Handbook Steering Committee.

Fall 2017
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