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NaturalChannel Design

M. Parker is an ecdogist and planer wth over 17 years of experience. He has patia -
pated in a variety of enviroment al investigetions, planing stud es, and design project s as
wel| as the preparation of nunerous environnent d reparts. H's assignnent s have i ncl uded
NEPA and envi ronnent al docunent ation, ecol ogica inventories and assessnent s, soci ce-
cononic inventories, needs and alternatives analysis, environnent a pernitting, highvay
and site planning and design, and mtigati on/restoration design. M. Rarker’s resposibilities
have incl uded contract admnistration, project nanagenent, and quality control.

Streans and rivers are an inport at part o the mtud |andscape.  They Andy Par ker

convey water and sedi nent fromhigher el evations to downstream| oca- SEWOr NEPA S
tions. However, human-i nduced changes to streans and wat er sheds

can inpar their ability to function and nay result in excessive streanank erosion, sed nent deposi -
tion, degraded aguatic habitds and increased flooding. Vien the nodification of streans is neces-
sary, traditiona eng neering approaches of ten cal for the creation of wde, straight, sneoth channd s
capabl e of conveying large volunes of water. However, because of the high vel ocities and sheer
stress in these chamels a high flows, they of ten require expensive arnoring of the streanianks and
bottomwith concrete, gabions, and riprap. Bl owthe limt s of the channel arnoring, the excessive
erosive forces scour the "natural " streananks produci ng excess sedi nent and enl arging the stream
chamnd. A lowflows, these channels are shallow, alnest devoid of aguatic habit a, ad are o ten

i ncapabl e of carrying the available sedinent 1oad and debris. This can create costly, |ong-termnain-
t enance probl ens.

Mich of the recent tal k about streans and waterways has focused on terns such as natural channel
design, fluvia geonorphol ogy, and streamrestoration.  These terns are al | associated wth the princi -
pa of working wth the natural tendencies of streans rather than against them The principds o retu-
rd chamnel design incorporate the characteristics of st able streamreaches into the channel design
nad fications. The channel desi gn shoul d i ncorporate mininal anount s of structural hardening to cre-
ate a streamthat functions properly to convey water, sednent, and delris wile still provid ng naxi -
numbi ol ogi cal potential, such as habitat for fish and other aguatic organisns. MNatural channdl fea-
tures such as pod's, rif fles, and undercut banks provide the diversity of habit at needed to support
these functions. Natura channels aso tend to be self-naint aning ad therefare require little or no
nai nt enance.

Detailed field neasurenent s and dat a are cd lected a st able, "reference” streamreaches to quantify
channel paraneters that can be extrapol ated to degraded streamsections. The nost inport ant chan-
nd cheracteristic is the barkfull dscharge and st age The barkfull discharge is the flowthat trans-
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. pots the njority of the sedinent |oad over tine, and therefore forns and
; nai nt ai ns the streamchannel .  H ovs
exceedi ng the bankfull st age wil overfl ow
9 the streananks and nove out onto the
| flooddan

| Wen devel oping plans to restore an

| inpaired streamreach, simlar neasure-

nent s tothose t aken at the reference

| reach are nade (the reference reach is

sel ect ed based on sinl ar physi ographi c

conditions as the inpaired reach). By

converting the neasurenent st aken in the

reference and i npai red reaches to dinen-
4 s L - sioness raios, streans of df feret sizes

The restoration of streans provides enhanced habitat for widife as well Can be conpared Aeas of depatue

& recreatioel poesibi |1 L fromthe reference condition are noted,

and the design is planned to correct these depatures.

Qher inport ant streamcharacteristics include the wdth, depth, and sl ope of channel features such as
if fles, rus, pods, dides, pant bers, axd aher featuwes. The neasurenent of the streams geonetry
(sinuosity, neander wave length, anplitude, belt wdth etc.) isdsocriticd tonatud chamd design
Frdly, the analysis of streamsubstrate, estination of bankfull discharge and vel ocity, and the assess-
nent of the genera riparian conditions, are conpl eted

Wi le the natural channel design approach nay be nore costly in the planning and desi gn phases due
tothe dat a requirenent s of the dat a cdlection, they tend to be cheaper to inplenent than costly eng -
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neering alternatives, save on |long-termnai ntenance costs, are |less disruptive to dowstreamstreamenvi -
ronnment s, and provide inproved habitat for a wde variety of aguatic organi sns supporting both aguatic
and terrestria ecosyst ens.



