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BACKGROUND

his guidebook is the result of an elaborate process carried out over a two year period. The

authors initially met with the Federal Interagency Floodplain Management Task Force to

define the scope, focus, and target audience for the guidebook. The authors then talked

with representatives of the Association of State Floodplain Managers and prepared a mailback
questionnaire to determine the specific needs and interests of local officials and private interest groups.
From thése discussions and questionnaires, the basic outline and specific information was modified
and refined accordingly.

The final step was to prepare sequential drafts which were reviewed by a working group of the Task
Force. Throughout the development of this guidebook the U.S. Environmental Protection Agency
and the Federal Emergency Management Agency provided extensive comments and guidance. A
revised draft was provided for final review and graphics and photographs were provided simulta-
neously with the completed guidebook. Following the distribution of the first printing in September
1995, overwhelming response has resulted in the printing of this updated second edition.
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PREFACE

loods have caused a greater loss of life and property, and have devastated more families and

communities in the United States than all cther natural hazards combined. In the past, efforts to

reduce fleod losses often relied on irying to control floodwaters, rather than encouraging people

to avoid flood hazard areas. Yet, despite the expenditure of billions of tax dollars for “flood-
control” structures such as dams, levees, and stream channelization, fleod losses continued o rise. In
addition, this structural approach frequently had adverse impacts on the natural resources and ecological
integrity of our rivers and floodplains. In recent years many comrnunities have come to recognize that the
floodplain environment is an important community asset and have taken the initiative to create greenways,
riverside parks, and other popular amenities. Significantly, protecting the natural resources and functions
of floodplains has proven to be effective in reducing fleod losses as well.

In the last few years, state and local officials, planners, engineers, property owners, and others, have 1e-
quested information from Federal agencies on flood hazard mitigation methods that will preserve the integ-
rity of floodplain systems. In response, this gnidebook was prepared for local officials, and other interested
citizens, to help in the development of a comimunity action plan io protect and restere important floodplain
resources and functions.

Rivers and their floodplains are dynamic and complex natural systems that can provide imporiant societal
benefits, both economic and environmental. By adapting to the natural phenomenon of flooding, rather
than trying to control floodwaters, we can reduce the loss of life and property, protect critical natural and
cultural resources, and contribute to the sustainable development of our communities. In towns and cities
across the nation, protecting and restoring floodplain resources will enhance the quality of life for this and
future generations into the 21st century, and beyond.

B e

John H. McShane, Acting Chair
Federal Interagency Floodplain Management Task Force
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Despite the fact thar the hydrology. vegetunon, wildhle. und soils in Noodplains are ingri-
cately cornected 1o ome unofher, agency programs were often designed w deal only with
gl evpecis of foodplains, such as flood control ar erosion. This singic purpose spproach
to managemant has Feen imiting hecause 1t did not recognize Lhe complexity of these sys-
terms and the interdependent components of narural areas As the commections hetween net-
winrks of sreame and rivers, adjacent wellands. oils. vegetation, wildlife, and people are
increasingly undasstocd. many expens have begun 1o encourare “mullobjective numage-
wmant” of viver and girewm corndors. "Tds shiftin approach is reflected in the tune Line. which
shows ihe paratlel hisrorias of floodplam and namral resource manugermenl as cack has moved
fowvand rore broad-besed, comprehensive manage ment efforts,

From the hirth of the Tinirad Staras wdi the curly [900s, many lederal policres and programs
encouraged the development of lavd, a pleniiiul resouree in & continually expanding nation.
T rhiz pefed, wiich mmghl he classilicd as the Lrontier Lea, the conunon goal was to con-
yuer e wild lendscape of the yonng pation and to promote “productive use™ of Tund. Flood
fhazards were the problem of the individual property owner or were deall wilh cooperatively
at she [ceal feval,

As tre land hecane more populared and developed durng éhe first il ol the twenticth
contury, rederal sad siare goveraments began 1o set aside natural aveas for protechion Such
legislative actions vrera nseful, but thay meared natural arcas ax diserele parcels and facked
appraciation Tor the infercormeckedness Helween preserved arcas and the surrounding [aad.
At the same thne, In response to a series of devastating Noud disusters thmughowt the coun-
1ry. the fedaral government hegan 10 1ake an dchve tole in prevenling Mood losses by asswun-
ing costs for the constmrction of structures such as dams and levees for Tood conwrol. Thig
peried, known as the Stacwural Era. was characterized by attempis to alier and control [Tood-
waiars and 22t warer off the land as quickly as possible

In ihe 19605 and 1970s, however, the complexity and inerconnectedness of nalural
gystems trigger=d in Tesouree munagers W new respeet [or the muldple valves of natoral
arcas. ledsral apancies that had traditonally operated under single-purpose dirceives
were charped with hroudened mandutes, such as considering the effeces of imber man-
swemeni praclices on water quality and wildlife. These shitts 1n policy heralded an Fra
or Stewardshin for nawral svzleme Alke during g period, despite impressive flood
conirol corincering feats. flood losses continued to rise Tn rexponse, federal dicaster
relier programs were cicaled W deul with the realily of ongoing flood losses theoughour
the counry . and others. such as the Nadonal Flood Insurance Program. cncouraped
aporopriate developiment of flood hazard areas. More recenlly. the lessons ol natural
rosoures swewardship have begun o influence our thinking abour floodplain manage-
meat, and as we reatize not only the hmitations of our abifily 1o control flooding. we
#lho realivie tha lremendous benefits thar nataeally funciioning floodplain systems can
oiier. Uhis realization is responsible for the shifr ro mmuging floodplams Tor muluple
objzetves.

There are thraa stowics virming Lhrough this briel history of floodplain management In
the LS. The 3rst 3s dhe story of ow evolving nnderstanding of the complexity of natu-
ral resonree lunedions. "Lhe second is our recognition of limitations on our abulity to
vonero] floods. And the third — perhaps the most important — is the sty of shifting
responsibifity. Alihongh die burden of flood hazard protection was aceepted by (he led-
cral rovernaent earlier in this cenury, we have come to recognize that the most sen-
sihle, lease camily approach to flood hazard protection may have less to do with dims
emd Exagicrrelicl, and more to do with land-use pateens within floodplams. nthe US|
mose [and-use dicisions are made at dhe local level. This means that there must not only
e o renowed craphasis on community responsibility for preventing flood losses, but
also (o7 sleveardsiio of the valuable nawral functions associated with Hloodplaimes.
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Figure 6 - Major elements of the Hvdrological
Cyvele in floodplains.
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that coexist in a certain area. The various plant species within an ecological commu-
nity may share the need for a certain soil type or level of soil moisture that is available
cnly in a particular portion of the floodplain. Wet meadows, bottomland hardwood
forests, and riparian shrub wetlands are examples of such communities. The bound-
aries of these ecological communities can be identified by the landform, soil, and plant
types that cover a portion of the floodplain.

Summary - This section has introduced floodplain natural resources with an explana-
tion of floodplains, watersheds, ecosystems and natural communities. The basic char-
acteristics of floodplains and their natural rescurces function in ways that make them
so valnable to humans and to wildlife. This is the subject of the next section.

How Do Natural Floodplain Systems Function?

The Floodplain Ecosystem - Floodplain ecosystems are typified by the bottomland
hardwood forests found in southern regions of the U.3., the floodplain forests of central
and eastern areas, and small wooded areas and streambank vegetation in the western
portion of the couniry. Each floodplain ecosystem has specific conditions that make it
unique, and it is important to recognize these distinctive atiributes when planning
projects for a given area. But there are some general characteristics that are common to
the functions of ecosystems in stream and river corridors.

Hydrology - Flooding is extremely important to the maintenance of floodplain ecosys-
temns, and may be the primary reason for their biological richness. Floodwaters carry nutri-
ent-rich sediments and trigger chemical processes that cause beneficial changes in the soil,
which contribuie to a fertile enviromment for vegetation. The degree of soil saturation from
flooding (and resulting elevated groundwater levels) determines the types of vegetation that
can grow throughout the floodplain and can create wetlands along siream channels. This is
especially important in dry climates, where water is a particularly limiting factor for vegeta-
ticn. In these areas, flcodplains may be far more biologically productive than sturrounding
upland areas, which are often drier.
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The ultimate determinant of the structure of floodplain ecosystems is the hydroperiod, or
the timing (frequency and duration) and intensity of flooding. The hydroperiod, which is
governed by the climate, soils, and geology of the area, determines the amount and move-
ment of water in soils across the floodplain. This rise and fall of flowing water typically
occurs at least once within the growing season. The saturation of soils for at least part of the
year is one reason why wetlands tend to form in floodplains along stream channels. These
hydrological features, combined with the connections to upland and aquatic ecosystems,
are what make riparian ecosystems so special. (See Figure 7.)

Soils and Nutrients - The distinctive attributes of soils in riparian ecosystems are directly
influenced by the hydroperiod, which determines the soil aeration (or oxygen level) as well
as nutrients and content of organic material. In turn, the soil affects the structure and func-
tion of plant communities in these ecosystems. The aeration of soils is extremely important
for rooted vegetation. When the corridor is flooded for long periods of time, low oxygen
conditions can be created. Some plants have adaptations that help them to survive in such
conditions. Soils in riparian areas (especially wetlands) generally have a high level of nutri-
ents because of the continual replenishment of nutrients during flooding. The periodic
wetting of the soil also releases nutrients from the leaf litter. (See Figure 8, pagel0.)

Vegetation and Habitat - Any ecosystem that forms the edge of two other distinct ecosys-
tems tends to be more biologically diverse than its neighboring systems. This is indeed the
case with floodplains, as nutrients, energy and water provide for high biological productiv-
ity. The soil conditions that result from varying amounts of moisture in soils leads to a
greater diversity of plant species in riparian areas. Floodplains may be characterized by
different zones of vegetation, with shallow aquatic vegetation shifting gradually to shrubs
and trees toward the upland elevations. This variety in plant life translates into greater
diversity of habitats for wildlife. (See Figure 9, page 11.)

Diverse vegetation can support a wide variety of wildlife and smaller organisms that feed
on the plants. In addition, the trees and shrubs of upland areas offer protection and
nesting and roosting areas for many species. Trees standing or fallen adjacent to the
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Table I - Nansral Resources and Functions
of Floodplains.

1 Water Resources

Natral Flood and Erosion Control

- Provide flood storage and conveyance
- Reduce flood velocities

- Reduce peak flows

- Reduce sedimentation

Water Quality Maintenance

- Filter nutrients and impurities from runoff
- Process organic wastes

- Moderate temperature fluctuations

Groundwater Recharge
- Promote infiltration and aquifer recharge
- Reduce frequency and duration of low surface flows

U Biological Resources

Biological Productivity

- Rich, alluvial scils promote vegetative growth
- Maintain biodiversity

- Maintain infegrity of ecosystems

Fish and Wildlife Habitiats

- Provide breeding and feeding grounds

- Create and enhance waterfow] habitat

- Protect habitats for rare and endangered species.

1 Societal Resources

Harvest of Wild and Cultivated Products

-  Enhance agricultural lands

- Provide sites for aguaculture !
- Restore and enhance forest lands '

Recreational Opportunites

- Provide areas for active and passive uses
- Provide open space

- Provide aestheiic pleasure

Areas for Scientific Study and Outdoor Education
- Contain cultural resources (historic and archeoclogical sites)
- Provide opportunities for environmental and other stndies

Adapted from: A Unified Program for Floodplain Management, 1994

river’s edge act to stabilize its banks, while fallen branches and root masses create
aguatic microhabitats in the form of pools, breaks, and ripples. A stream itself can be a
source of food and cover for wildlife, and the corridors themselves offer pathways
along which birds, mammals, and fish can migrate. Wetlands are particularly valuable
as nesting and feeding areas for fish and waterfowl.

Vegetation and Water in the Floodplain - While the type of vegetation inhabiting a

riparian ecosystem is largely determined by its hydrological conditions, the vegetation
itself plays an important role in mainiaining these very conditions. The imteraction of
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vegetation and water influences local microclimate conditions. Plants in river corri-
dors provide natural floodwater storage capacity by retarding runoff and increasing the
rate at which water infiltrates soils. This can result in the reduction of flood peaks
downstream. Vegetation also allows the water to spread horizontally and more slowly,
rather than running directly from upland areas into rivers or streams. In addition, the
leaf litter and soils associated with floodplain vegetation act as sponges in absorbing
some floodwaters. Vegetation also passes water to the atmosphere through transpira-
tion.

S. Shannon

Figure 8 - Nutrient Cycling in a floodplain
forested wetland ecosystem.




Typical Floodplain Wilclire Habitat Aenges
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Typical Flocdplain Plant Comrnunities

Surfoce Waier Daality - Maintaining the ecological integrity of riparian svezs can neln
to yxctact and evan enhance the quality of sueface watel. This is tore because of Tie
eritfez]l role thal Apdgridn vegolalion plays In these syslems. Firsl rees gxd shrobs
a_ang sireambeds can mainiain the temperamee of watel by shading “t. Th's s impor-
lanl £ lower lemperdlurs ineresse the capacity ol Lthe water 10 carry 9x 7gen. woic: s
ermca’ for the supdort of agnatic Tlife and decompositon of organc ma=—al.

Reeomel oadplam vewetuiion Alicts sediment and nutrents that rove oware riveTs
ari] s7~eams from npland areas. ‘Uhis fenction is crucial because excessive raitenis 0
aqoatc ecosysterns can disturo the balanca and growth of spacies an —2doce the va™ -
ablity of oxygen In the waiar The results can include reduced diversity. vrpleaszre
aZars, and. nlilmataly. hrman health problems. The degree ro which ¥ andp™a’n vegem-
for m=~“orma ik Tlivabon [uneton s dependent on several [uctory. ire wding _nz slose
and adih ol the (lecdplain and the nature ol the vegetation.

Exeessive sediment 7 waterways can ilyo blanket the pravel heds that a—< emc o
frverichriios guch as insccls and etuslaceans. These creatures are an isoporlsot ik i
tte aad ehuin, und degizuctiom ol ihoir habilal can have lar-reaching eflees ga otker
snEcTER 1o the eeosvstem. hxeess sadiment can also disturb the arcas in which a1 cges
and vormg 1sh develon, with harmlul effeets vn populalions thal mey be essenCal i
reercalanal Gxhing aroes.

Croundwater Sepply end (Quelity - Floodplains und wetlunds csan gy @0 Smparerl
rule Io coniribuling o sowrees of waker supply (o homan consumptior e slowire
and cisparsal of mnoif and fleedwaier by floodplain vepetation allows addtiora time
Tor g warer tp mfilrae and recharge promdwater squifers Floodp wn ecdly ancd
vegeiasion cam also help to pusify the water as it filters down to the £cuife~ *Lhs ability
of weitands 1o contribuie 0 eroundwarer recharge varies with geogezplic iocation,
7500, sall Type, water table location and precipitation, as well ag welere (y-e.

& Shunnin









2 Wildlavds  Communines with very low-density developinenl and much more open
space wiready have fuoctioning natural systems. Locat ofMiciily m these areas have
the opportiunily L safeguard floodplain foncidons at the vutsel, and (o miintain vilu-
able habitats and supenor water quality.

It may seem birdensome o plan (or (he prowetion of nanral resotiree Tanctions, patlicu-
Larly in heavily developed arcas where economic concerns and space limitalions ane
pressing issues. But every commmumity musr recogrize thar decisions about (loodplam
resvurees are decisions about the community s future, With curelul consideravon aud
planning. rivers and sircams ean be acsthene and functional assets thal relleel commu-
nity pride snd ingenuity. However, a comsnunity Lhal 1gnores the importance of natnral
Moadplain functions may ultimarely face (lood Tosses and deteniorating water qualicy. In
the end it wonld be less costly Lo plan well now.

Ol course. noLall human activities are incompatible with healthy, lwnetionmg floadplain
ecosvstems. Land nacs that allow native vegeration to tlowrish and do not disturb soils
ure highly suirable within the floodlplain, Weldl-placed purky or reecreational areas that
jnclude vegetahon ure often Wdeal for maintaining Uood storage cupacity, and help to
support the floodplain [uncions that prorect watel quality and snstain hubitals Tor di
verse wildlife. specics. BEven open space arcax such us sgricultural lands can belp Lo
maintain flood storage capacity. I addition, Giere are prosctive measures to restose natu-
ralty [imetioning Aoodplans, such as protecting or planing vesetuted bulfer stps and
creacing channet alterations lor fish habirar improvement. The following scetivns de-
scribe specihic lard usey and ther relationship o floodplain functions:

Urban and Urban Fringe Areas - Development within floodplaing oflen ocears wilhout
considerahon of the effects anfloodplain natural resource (uncions. TFan area 1s bullcup
during a penod when there have heen few floods, the need for the Nood stowage capacyty
of a naturally functioning floadplyin miy have been overlooked. The loss of natural
floodplain functions in heavily developed aveas not only impe des flood siomge. b alvo
1acreases erosion and reduces the mitipating eftects that vegerated areas can have vn the
pollution of waterways,

Tmpermeable surfaces such gs bulldings and pavernent replace vepetation g1 gpround cover,

increasing the runof¥ thal would huve infiltrated in a namieal floodplain, The removal off

vepetatron. destrnclion of welsnds, and paving i urban and suburban settings can this
mnereese the risk of floodimg, Upsueam development outside the lloodplan can also
resultin increased runodl. Vegetaion loss and excessive mnoff within the floodplain can
#l80 cuuse mereased erosion and sedimentaton. which may cover spawning areas and
bury food sources i streams. Loss of vegetation also removes sources of shelier and
tood fot wildlite, and human-made structures may present bamers to migration and
reproduciive activiry,

The lack of naturally [uncfioning floodplain resources in wbanized or developing ireus
also hay sigm [cunee for water qnality. Diffuse “aonapoint sonrees™ sources of pollution
related to urbanization. vuch ax lawn farhlhizers. leached marerials from wasle dixposal
arcas. und chermcals leaked from antomobiles, presenl a thmeal Lo waler guality. Al-
though i1 most ellcetive to wddress such problems at their source, vegetative builery
alony walorways can help ro mitigate such pollution. Urhan areas ulsa present direct
“point saurces™ of pollulion Lo walerways, sueh as sewage mearment plaats aod indus-
irial discharge. Ripanan vegetation would have Little effect on Lhis Lype ol pollutdon.

Wetlands are particularly vulnerable to loss through humean intervention. The draining

ind filling of wedands for development and agmiculiure resnlts in the loss of an impor-
tant gatural system Lor reducing runo [ and mamtaming the guality of sneface and ground-

-

Figare 11 - Floadplain develapment w the
Liantad Stares. as well s vfies comnlries. nas
significantly increesed foodd damages and
nfrexn degrades the lowlplain envenmment
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Table 2 - Natural Resource Daia Categories,
Sources, & Participatory Options. Acronvins
and abbreviated agerncy names:

DNR = Departnient of Natural Resources or
equivalent siate agency

FEMA = Federal Emergency Managentent
Agency

NRCS = Natural Resources Conservation
Service

NWS = Narional Wetlends Inveniory
USFWS = United Siates Fish and Wildlife
Service ’

USGS = United States Geological Survey

Category Expertise Source Participation
Option

surficial/bedrock USGS office files field trip to identify
geology surficial/bedrock maps land forms apparent

soils, soil depth,
erodibility, soil stucture
weiness, percelation &
slope

vegetation types &
species

surface & ground water
hydrology, water guality
class

aquifers & recharge
areas-water bodies

historic/archeological

sites & districts

wetland location &
assessment

fish & wildlife

habitat by species

rare & endangered
plaunt & animal species

- floodplains & areas of

tidal inandation

areas of outstanding
scenic quality

MRCS office & published
county soil survey, county
exéension agent

existing vegetation
mapping aerial phoios,
local vegetation experts

state natural heritage program

USGS office files
state enwv. quality oifice

USGS files & maps

focal historians &
archeologists

USFWS office &
State DNR office

state fish & game oifice
or USFWS surveys

consult local experts
of existing surveys
in study area & USFWS

Check existing FEMA maps

look for any existing
visual perception surveys

field trip to sample
soil types & attributes

field trip for identif-
ication & major veg.
communities

limited fieldwork
options - note hydro-
logic surface featnres

limited fieldwork

lock for local historic
archeologic siudies &
maps

fieldwork to check
N%T maps or state
agency for wetland
existence, equivalent
& vegetation health

freldwork 1o observe
wildlife & fish during
different seasons

check for lists of
endangered species
or the area -

combine w/fieldwork

look for flooding not
on existing maps

do local sorveys, e.g.,
nominate scenic

areas & self-emploved
photography

planning agencies, county environmental managemeni councils, and local conservation
advisory boards or equivalents. Wlany of these agencies have prepared natural resource
inventories, open space indexes, and natural resource plans.

The next step is to assess the existing functions and benefits that the natural resources in
the planning area provide to the community. This assessment would include functions
such as flooding reduction, nuirient cycling, biological diversity and habitat support,
mainiaining water quality as well as open space benefits including recreation, aesthet-
ics, heritage and cultural resource maintenance.




Existing Land Use and Development Trends

Evaluate existing land use including county and local economic development trends in
the planning area that may impact it. Include in the evaluation such growth inducing
factors as current and anticipated major public and private capitol investments, includ-
ing:

industrial expansion

major commercial development

suburban residential development

development of natural resources (e.g. forestry, mining, recreation, etc.)
other social and economic trends

ooooo

The evaluation should include:
a) development that has occurred over the last few years,

b) current development activities that are influencing the patterns and magnitude
of growth, and

c) development now in the early stages of planning which may impact the river or
stream corridor in the future. The evaluation should show patterns and intensity of
land use in the planning area, including urban and non-urban uses planned for unde-
veloped areas. The relative density and zoning classification, i.e. industrial, com-
mercial, residential, etc., should be mapped, especially if the need for urban, urban
fringe, or expanding land use is apparent. Obviously, if the community is primarily
rural or wild land — this may be less of an immediate issue; however, projecting all
future land use possibilities is always wise.

Environmental Analysis

Information from the natural resources inventory should be used to evaluate growth
and development in the planning area such as floodplains, critical wildlife habitats,
high erosion potential, historic landmarks, scenic vistas, high ground water table, wet-
lands, etc.. This can be done in a number of ways.

The first way is a weighting of factors from the natural resources inventory as con-
straints to development ranging from “slight” to “moderate” to “severe.” Transparent
overlay maps with shades of gray corresponding to the three levels of constraint can be
juxtaposed to indicate the degree of constraint or incompatibility with proposed land
use development (see Figure 16). This is called a weighted overlay method.

Another approach is to look at the functions (benefits) provided by the natural flood-
plain environment such as flood minimization, nutrient cycling, biological diversity,
water quality maintenance, contribution to ground water supply and quality, as well as
open space functions. The question is to what degree existing or proposed development
impacts or reduces these functions (benefits). If these functions are valued, specific
controls or performance conditions should be placed on future development in the flood-
plain such as no net loss of flood storage or conveyance capacity, alteration of existing
hydrological processes, disruption of existing habitat values, perceptible change in land-
scape character, or reduction in open space, etc.. The focus is not so much about a
particular land use being incompatible; the focus is more about designing particular
land uses or activities so they do not impact the existing ecosystem functions. One
could even go further and describe restoration of lost functions in an urban or heavily
impacted floodplain.

A third approach is to involve the local stakeholders in discussing and prioritizing both:

1) the floodplain natural resource values and functions
2) development issues.

Figure 16 - The inventory of environmental
characteristics, such as flood zone, land use,
and vegetation types is best accomplished by
mapping each characteristic individually. The
synthesis of this information requires the
ability to consider multiple characteristics and
their spatial interaction, such as through the
use of weighted overlay analysis or
computerised GIS modelling.

Adapted from R. Hawks




In this way, some intermingling of local development needs and natural resource pro-
tection could be achieved by facilitating town meetings, advisory boards, even negotia-
tions or mediation rather than dictating “professional planning”™ directives. Such stake-
holder discussions are needed if realistic, supported implementation is expected.

In undertaking whatever approach is selected for the environmental analysis, it is use-
ful to consult with other planning agencies, environmental management councils, con-
servafion commissions, and professional resource managers to assist in the classifica-
tion and interpretation of information in the natural resource inventory.

Step 3: Conduct a Problem and Need Assessment

This is one of the most important steps in the assessment process. Problems and needs
can be separated into three categories:

O in-stream problems
O fleedplain corridor problems
0O  watershed problems

In-stream Problems and Needs

In-stream problems and needs directly affect the bed and banlks of the water body. Problems
mchode, for example, destruction of fisheries habitat throngh stream channelization, re-
moval of stream bank vegetation, sedimentation, and problems related to the pollution of
the stream bed including debris and wastes, affecting both water quality and aesthetics. The
location of these problems and sources should be mapped on a base map overlay or some
other information storing devise such as a geographic information system. Management
needs such as fisheries management, water quality management, floodplain management,
recreation development, restoration or rehabilitation of scenic resonrces, ete. should be
discussed and linked to implementation.

Floodplain Management Problems and Needs

The floodplain is the land that normally has the greatest influence on the gquality and
character of a river, stream or creek. A stream or river is most vulnerable to sediment
from erosion and runoff which originates in the corridor. It is alsc vulnerable as a
result of the heat gained throngh the removal of a corridor’s vegetative canopy. Thus,
flood-prone areas and land activities in the corrider which adversely affect a river,
stream or creek should be identified and mapped - especially if they are related to
agriculture, forestry, construction/urban encroachment, or mining activity. A descrip-
tion should be made of these activities and how they are impacting the water bedy or
associated wetlands, for example, whether if is a quality or quantity alteration of the
ecological structure (see functional analysis in the earlier assessment section). Profes-
sional rescurce managers from your state Department of Natural Resources (DINR) or
equivalent, County Soil and Water Conservation Districts, County and local planning
agencies, and environmental management councils showld be consulted as necessary.

Watershed Management Problems and Needs

If local communities are to protect and conserve the resources of the streams, creeks
and rivers—they may have to look beyond the watercourse and corridor and consider
the watershed in its entirety. Because of the canse-effect relationships of the warious
processes inherent in the land use of streams, creeks, and rivers, water courses serve as
an index of the health of the entire watershed. Accordingly, water management prob-
lemas such as non-point polluticn that are related to various land nse activities that ex-
tend beyond the stream corridor and which are more watershed wide concerns should be
described and mapped if the planning group opts to include a watershed wide approach.
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Step 4: Define the Corridor Management Boundary

While no precise scientific formula for determining the optimum boundary location for
any given corridor management unit can be offered, completion of the preceding steps
should help in establishing a “floating” working boundary.

A floating flood plain conservation and management corridor varies in width accord-
ing to the location of important natural resource features and environmental constraints
that exert a strong influence on the character and quality of the stream and its sur-
roundings. Wooded areas, wetlands, flood plains, scenic vistas, and areas having land
use constraints, such as steep hillsides or soils having high erosion potential, should be
included in the management corridor. However, it may be adequate to focus on the
floodplain areas as delineated in your flood maps provided by FEMA.

Step 5: Develop an Action Plan/Agenda

The next step is to move from problems and opportunities to developing an action plan
for implementation of various measures that might be needed to protect natural re-
sources in the flood plain. It is especially at this stage that maximum participation of
all stakeholders is needed. Ideally, meaningful public participation has been continu-
ous up to this point.

To create an action plan or agenda, there are three activities:

Q review goals/objectives and philosophical perspectives;
O create the Action Agenda; and
U determine the sequence of events.

For the first activity, when developing and reviewing your goals and objectives, you can
find guidance in the President’s letter transmitting the 1994 document A Unified Na-
tional Program for Floodplain Management to the Congress:

[The Unified National Program] recognizes the importance of con-
tinuing to improve our efforts to reduce the loss of life and property
caused by floods and to preserve natural resources and functions of
floodplains in an economically and environmentally sound manner.
This is significant in that the natural resources and functions of our
riverine and coastal floodplains help to maintain the viability of natural
systems and provide multiple benefits for the people.

It is in this spirit that your organization should review basic goals and objectives as
well as adopt and overall strategy to protect floodplain resources.

According to “A Unified National Program in Floodplain Management” (1986 & 1994)
two basic strategies can be employed to protect a floodplain’s natural resources:

1.) Preservation of Resources: Preventing alteration of floodplain natural and cultural
resources, and maintenance of the flood plain environment as close as possible using

all practical means.

2.) Restoration of Resources: Re-establishment of a setting or an environment in which
natural functions can again operate.

Preservation strategies focus on strict control or prohibition of development in sensi-
tive or highly hazardous areas (through establishment of wildlife sanctuaries, for ex-
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Table 3 - Strategies and Tools for Floodplain
Management - Source: Federal Interagency
Floodplain Management Task Force. A
Unified National Program for Floodplain
Management. Washington, D.C.: Federal
Emergency Mlanagement Agency, 1986,
1994,

ample) while restoration strategies focus on actions to improve the guality or function-
ing of degraded floodplains (by restoring damaged wetlands, for example). It is not
always possible, however, to make a clear distinction between the two strategies. Pres-
ervation and restoration of floodplain natural resources are often accomplished, either
directly or indirectly, through a wide variety of development confrols or by means of
regulatory standards designed to protect valuable natural resources or minimize ad-
verse impacts to those resources.

Preservation strategies do not exclude management activities that are compatible with
sustaining floodplain functions. Preservaticn strategies, for example, can include ac-
tivities to improve habitat conditions and the nonpoint polluticn control fimciions of
forests at the water’s edge. Types of regulatory activities and management programs
that directly or indirectly contribute to the restoration and preservation of living re-
sourcesfhabiiat resources include:

O single and multi-purpose resource protection and management programs that in-
clude objectives for habitat and living resources protection that apply to flood-
plains

1 incorporation of provisions for protection of habitat and living resources in zoning,
subdivisions, and other land-use regulations that apply in whole or in part to flood-
plains

O incorporation of specific provisions related to liwing resources and habitat protec-
tion in floodplain management programs and regulations.

These kinds of programs can be directed toward inland and coastal wetlands, estharine and
coastal areas, barrier beaches and sand dunes, rare and endangered species, riverine and
coastal fisheries, and wild and scenic rivers. Most of the nation’s wetlands, coastal barriers

STRATEGY - Modify Susceptibility to Flood Damage and Dismption:
floodplain management land use regulations
building codes
acquisitionfrelocation
development and redevelopment policies
0  information and education
STRATEGY - Modify Flooding:
O dams, levees, floodwalls
0  channel alterations
3 iand treatment measures
O  on-site detention facilities
STRATEGY - Modify the Impact of Flooding on Individuals and the Communmnity
O flood insurance
[ disaster assistance

0ooo

0O  information and education
0 tax adjustments
STRATEGY - Protect and Restore the Resources and Functions of Floodplains:
floodplain, wetland, and coastal barrier resources regulations
land use planning
conservation easements
watershed management
tax adjustments

information and education

ooo0pDRO




and marine sanctuaries are located within riverine and coastal floodplains, and restoration
and preservation of the living resources and habitat resources of floodplains are often ac-
companied through multi-objective programs or regulations aimed at protecting inland
wetlands, coastal wetlands and barrier islands.

Preservation and restoration of floodplain water resources has been accomplished through
a variety of water supply, watershed management, agricultural erosion control, and water
quality maintenance and improvement programs.

Protection of floodplain cultural resources has been accomplished through open space and
recreation planning and urban renewal programs, especially in older cities where early
settlement concentrations occurred in the floodplain. Some of these programs inclnde wa-
terfront redevelopment projects, historic and cultural resources protection programs, and a
variety of multi-purpose open space programs including programs that focus on the devel-
opment of water-oriented recreation, public access and greenbelts.

The second activity is to create the Action agenda utilizing strategies from Table 3 with
specific tools from Table 4. For each action come up with preliminary answers for the
following questions, remembering that none of them are carved in stone, but can be changed
as needed.

Who will take responsibility for initiating and implementing the action? One group
could take the lead role, or the work could be shared among a number of groups or individu-
als. If no firm commitment to take a leadership role exists, consider ways of generating
interest in carrying out this action in the future, rather than immediately.

How will the action be taken? Break it down into main components. For example,
creating a riverfront bike trail could involve meeting with elected officials, fundraising,
preparing a slide show to publicize the effort, and asking a local university for design
assistance.

When will the action be taken? Sometimes a fixed deadline is approaching that will
determine your timeframe. For instance, a hearing date may be scheduled for a proposed
flood protection project. In other cases you may need to know only that a given action, such
as a water quality monitoring program, should be accomplished within the next year or by
the end of the following summer. Perhaps one action will begin only after another is com-
pleted. These timeframes provide a general guide for planning your work.

The third activity is to determine the sequence of events. The action agenda outlines a
framework for taking actions in a logical sequence leading to the fulfillment of your natural

TOOLS FOR:
FLOOD STORAGE AND CONVEYANCE:

Minimize floodplain fills and other actions that require fills, such as construction of dwellings,
factories, highways, etc.

Require that structures and facilities near wetlands provide for adequate flow circulation.
Use minimum grading requirements and save as much of the site from compaction as possible.
Relocate non-conforming structures and facilities outside the floodplain.

Return the site to natural contours.

Preserve free natural drainage when designing and constructing bridges, roads, fills and
built-up centers.

Prevent intrusion on and destruction of wetland, beach, and estuarine ecosystems, and restore
damaged dunes and vegetation.

oooco o¢
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Table 4 - Examples of Tools for Protecting
and Managing Natural Floodplain Re-
sources. - Source: Federal Interagency
Floodplain Management Task Force. A Uni-
fied National Program for Floodplain Man-
agement. Washington, D.C.: Federal Emer-
gency Management Agency, 1986 & 1994.




Table 4 - (Continued.)

WATER QUALITY MATNTENANCE:

0  Maintain wetland and floodplain vegetation buffers to reduce the build-up of sediments and
the delivery of chemical pollutants to the water body.

U Support agricultural practices that minimize nutrient flows into water bodies.

3 Control urban tun off, other storm water, and point and nonpoint discharges of pollutants.

O  Supperi methods used for grading, filling, soil removal, and replacement, etc. to minimize
erosion and sedimentation during constraction.

O  Restrict the location of potential pathogenic and toxic sources on the floedplain, such as
sanitary fandfills and septic ianks, heavy metals wastes, eic.

GROUND WATER RECHARGE:

8  Require the use of permeable sufaces where practicable and encourage the use of detention/
retention basins.

0O  Design construction projects that eliminate, reduce, or keld back mnoif.

1 Dispose of spoils and solid waste materials so as not to contaiinate grouad and surface water
or significantly change the land contours.

LIVING RESOURCES AND HABITATS:

Identify and protect wildiife habitats and other vital ecologically sensitive areas from disruption.
Require topsoil protection programs during construction.

Restrict wetland drainage and chamnnelization.

Ressiablish damaged flood plain ecosystems.

Mianage timber harvesting and other vegetation removal.

CULTURAL RESOURCES:

[  Provide public access to and along the waterfront for recreation, scientific study, educational
instruction, etc.

Doooo

d  Locate and preserve from harm historical and cultural resousces; consult with appropriate
government agencies or privaie gronps.

AGRICULTURAL RESOURCES:

QO  Minimize soil erosion on cropped areas in floodplains.
U  Control, minimize, or eliminate the use of pesticides, herbicides and fertilizers.

U Limit ¢he size of fields and promote fence rows, shelter belts, and strip cropping for improved
wildlife habitat.

O Swengihen water bank aad soil bank type programs in a manner consistent with alternate
demands for use of agricultural land.

O  Minimize irrigation return flows and excessive applications of water

O  Eliminate feedlot-type operations.

1  Discourage new agricultural production requiring the use of drainage.

1 Retain agrienltural activity on highly productive soils where flood risk is compatible with the

value of the crops grows.

AQUACULTURAL RESOURCES:

0  Cosstruct impoundments in a manner that minimizes alteration in natugal drainage and flood
flow. Existing natural impoundments sach as oxbow lakes and sloughs may be used with
proper management.

@ Limit the use of exotic species, both plant and animal, to those organisms already common to
the area or those known not to compeie uniavorably with existing natural populatiosns.

0O Discourage mechanized operations causing adverse impacts. klachinery such as dredges,
weeders, and large scale harvesting equipment may lead to environmental preblems such as
sediment loading in adjacent watercourses.

d  Use extreme cantion in the disposal of animal waste.

FORESTRY:
0 Control the practice of clear-cutting, depending on the species harvested, topography, and
location.

[ Complement state laws governing other aspects of harvest operations such as proximity to
water courses, limits to road building, equipment intrissions, etc..

O  Include fire management in any overall management plans. Selective buming may reduce the
probability of major destructive fires.

8 Require erosion control plans on all timber allotments, roads and skidways.
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1982 SELECTED PLAN (ORIGINAL)

Low Flow
Channe!

1986 CONSENSUS PLAN (FINAL)

Summary

There were three key aspects of the Consensus Plan that made it an innovative accom-
plishment. Citizens, unable to participate in the planning process, can stall a project for
years and dramatically increase its cost through law suits and hearings. This can be seen
through much of the North Richmond case. Probably through default, citizens were
finally allowed an active role in the Consensus Plan. This feeling of empowerment
made them part of the process and allowed the plan to go through much more quickly.
The average time spent planning a US government assisted flood-control project before
construction begins is 26 years; North Richmond took 33 years. The second aspect was
the multi-objective nature of the plan. With all the varying interests involved the plan
had to satisfy their needs. Although multi-objective planning is much more complex,
the benefits can increase substantially. Funding for multi-objective planning increases
because state and federal agencies are much more apt to fund these type of projects.
Also a high level of participation can attract financial contributors and political support
which can only be positive. The third aspect was the use of the creeks natural features to
convey the “100 year” flood instead of using a purely structural approach. The sedi-
ment loads were taken care of much more easily, the aesthetic values remained substan-
tially untouched and the natural setting was enhanced to convey the flood.

Case study adapted from Ann Riley. 1989. “Overcoming Federal Water Policies: The
Wildcat-San Pablo Creeks Case” Environment 31(10), pp. 12+.

Contact: Coalition to Restore Urban Waters, 1110 Chaucer St., Berkeley, CA 94702

Adapted from the National Park Service

Figure 20 - These cross-sections illustrate the
two- alternative creek channel designs for
Wildcat and San Pablo Creeks. The original
1982 plan utilizes a typical box cross-section,
high-capacity channel with little or no
adjacent floodplain, the 1986 plan eventually
implemented includes a shallow low flow
channel with floodplain intact allowing trails,
tree nursery, etc.







the work on the corridor is performed by state and local governments working with private
businesses and nonprofit organizations to protect the resources of the valley.

Each of the two state governments involved handles its relationship with the Commission
and localities differently. The Rhode Island Office of State Planning requires towns to
adopt comprehensive plans with certain mandatory components. This provides an
opportunity for the state to set standards that each community will follow, and affords
some degree of coordination in overall land use planning efforts.

The Central Massachusetts Regional Planning Commission, in contrast, simply offers
advice and coordination assistance to localities, while comprehensive planning is left up
to the initiative of each community and is not mandatory. In both Massachusetts and
Rhode Island, multiple state agencies bring expertise to the management of the corridor’s
economic, historic, and natural resource elements.

Local governments play a key role in managing the corridor, because it is their planning,
zoning, and general land use management strategies that will ultimately have the greatest
impact on the corridor’s landscape. Thus it is very important for communities within the
corridor to coordinate their planning efforts. The commission’s role is to help facilitate
comprehensive planning. Their strategy emphasizes integrated, linked actions rather
than single, stand alone projects. Balanced action in each of these areas is critical to
achieving harmony among preservation, recreation and development.

The private sector also has an important role to play, as capital investment in the
maintenance and restoration of the natural and cultural resources in the corridor contributes
to the overall quality of life in area communities and attracts tourism to historic towns.
Many of the historic sites are being restored and used in different capacities. The restoration
of many of the old mills has increased tourism in the area and old factory sites are being
reincarnated as schools, retirement homes, libraries and parks. The local residents
overwhelmingly support the plan which would increase tourism in the area.

Resource Protection Opportunities

One of the Blackstone River Corridor’s greatest assets is its “working landscape” — a
combination of farms, villages, cities and riverways that are a part of the region’s cultural
heritage. Preservation efforts focus largely on historic and cultural resources from the
industrial revolution, such as Slater Mill (America’s first factory) and the ethnically diverse
communities that emerged as waves of immigrants came to the booming region to find
work.

The commission’s efforts also include recommendations for protection of water quality,
vegetation and open space. The industrial boom and subsequent economic decline took
a toll on the “hardest working river” by becoming one of America’s most polluted rivers.
Consequently, part of the commission’s goal is to take steps that will contribute to
improving the river’s water quality, through such measures as encouraging the use of
vegetative buffers by landowners adjacent to river. Also conservation easements and
land trusts are two methods now being used to try and preserve the corridor. While there
are opportunities and widespread support for developing parks and recreation areas along
the river many sections remain underutilized. Currently a bike path spanning the entire
length of the river is now being built by the two states. The bikeway, along with nature
trails and boating on the river will open the riverway to local families and visitors for
recreation. Projects that link Valley-wide resources will be priorities for the commission.
Another key component to cleaning up the river is to increase enforcement of illegal
pollution discharges along the river. Although the river has become cleaner much progress
can still be made.

“I had not seen this corridor
before, and I saw... an
extraordinary landscape of
history, of generations of
empathy and relationship to
the land a river once again
alive with fish, a second
revolution taking place...

and I said, take me further..”

-Bruce Babbitt, Secretary of
the Interior, July 1995
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protection proposals from state and federal agencies were debated and the Georgia Gen-
eral Assembly considered the Metropolitan River Protection Act (MRPA), in 1971, which
would protect water supply rivers in regions with populations over one million people.
During this period the newly established Atlanta Regional Commission (ARC), which is
made up of local elected officials and citizen appointees, conducted a comprehensive
management study on the river within the Atlanta region and made recommendations on
future growth along the Chattahoochee corridor. Based on the findings of the ARC the
MRPA was passed in 1972 and required a comprehensive plan for the Chattahoochee.
The ARC then developed a plan of action which maintained a natural river corridor and
integrated conservation with development within the growing metropolitan area of At-
lanta.

Implementation

From the beginning the ARC structured goals based on the notion that the Chattahoochee
would remain an urban river. The primary objective was to preserve the water quality of
the river. Additional objectives that were incorporated into the plan were protection of
scenic, historic and other unique areas, respect for private property rights, prevent ero-
sion, siltation and the intensity of development, and provide for location and design of
land uses. During the planning process the ARC included citizens and interest groups in
the meetings to get their feedback.

The ARC studied and inventoried the natural settings of the Chattahoochee corridor to
determine where future development should take place. It was recommended that more
vulnerable zones remain undisturbed or be developed at low densities. Areas that were
considered less vulnerable were appropriate for more intensive development. The MRPA
established a 2,000 foot protection zone corridor along each side of the river including
the streambed and all river islands. The Act gave local governments responsibility to
implement the plan by reviewing and permitting development, monitoring land disturb-
ing activities and enforcing restrictions in accordance with the Act and the plan within
the corridor. The Act also gave the ARC responsibility to review permits that were
approved by local governments. If the ARC does not agree with the permit the local
governing body must have a two-thirds majority in order for the permit to go through.

Natural Resource Protection Opportunities

All land in the corridor was placed into six categories based on its vulnerability to devel-
opment. Maximum limits on land disturbance and impervious surfaces were set for each
category. Buffer zone standards were also set which required fifty feet of vegetation be
left in its natural state along the banks of the river and 35 feet along the banks of streams
flowing into the Chattahoochee. Within 150 feet of the river, the plan generally prohib-
ited any structures or impervious surfaces except for walking paths and bridges. Flood-
plain standards were also set requiring that the floodplain storage and conveyance func-
tion should not be altered from its present state.

One of the main objectives of the plan was to ensure that the location and design of land
uses minimize the adverse impact of urban development on the river’s water quality.
Development and growth will take place. It is the ARC’s goal to provide the informa-
tion and technical assistance to local governments so development occurs on land least
vulnerable to modification. Another purpose of the plan is to use the Chattahoochee as
a centerpiece to promote recreation, education and community well being within the
Atlanta region. With proper planning, the Chattahoochee is not only a water supply, but
a place where people can congregate and enjoy a natural setting within a metropolitan
area.

Contact: ARC; 3715 Northside Parkway; Atlanta, GA. 30327; (404) 364-2500
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