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Cnlnradﬂ‘s forest lands supply beauty, clean
water, abundant wildlife, minerals, recreation,
and renewable resources such as forage and
timber which support thousands of jobs. This
book is dedicated to the stewardship of those
resources — especially clean water. It describes
Best Management Practices (BMPs) for the
protection of natural resources including water
quality.

If you work in the forest, own forest land, or
are interested in Colorado’s forests, this publi-
cation is for you. It contains BMP guidelines
and gives reasons for BMPs. An understanding
of why to apply these practices along with a
good dose of common sense will address most
situations you encounter. However, reading
these pages is not enough. Maintaining our
forests’ productivity and benefits can only be
achieved by on-the-ground application of
BMPs.

How you voluntarily apply BMPs in the forest
will require practice and personal judgement,
Two notations throughout these pages are
intended to help. The “do not” symbol @
indicates practices you should avoid, The
black blocks m indicate BMPs recommended
by the Colorado State Forest Service and the
Colorado Timber Industry Association.
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Watersheds

in Colorado, many iowns and clies depand on
Surfans wler collacisd Inom loresiest walershals S
heir domestic public wator supgply. Throwghout
Colomda, forest lands acf as collocions of cloan wailas
Prodeciing thess souces of clean wabsr i he
redpandibility of fahss landownars, lormst managars
and timbas opeators. Bes Managamant Practices
{BMAPs) are guidelines thal shoukd be e 1o direcl
fones] polivties (hal profect nabunl PesSounoes
inchuding waler quakty

Araas of land called wabershods {oenier photo)
coliac] pracipiation and funnel i theough a nebwork
ol siream channals. Logging, road consiniciion and
ol forest aciilies can detur vegetation and
w0l whiich mary Couse srmsaon and redsasn sedimant
dovsnsirnam

Paranread and smiprmiont strapms ard pprhiemanal
argEs ans ohan und in loresiad waterihads (nobs
Thatsia o1 i,

Ephameral areas drain waler i inlemmillsnl siream
channeds, which carry ihe water o perennial streams,
which flow 1o the walsrshed cutlet. Sodenent s fine
particles ol s0il, sand and pebblas carmed Ery mering
waler and laber deposited when tha fiow sioas or
slops such as in eddias o Wieng 3 SiNeam arders a
laka or pond. Any sedimant created By soi erosion
dharing logaging o read bullding activities can be
carrised By way of ephemeral, inbermitient, and
pergenndad straaem channols 1o the wadorshed cuthol

Ephamaral arpas generally occur abovn
the upper reachas of irormitent strears.
Simce 1hery can direct waler inlo nlesmi-
tent stream chanrels, corg should be
Eaignn b0 rersmizs dislurbang sl in thase
AEAS

FRoads, skid irails, and lardings can &l
@ man made siream channels camying
sodimen] when improgerty planined,
lecaiod or construcied. B BMPs are not
folcwnad, sadimant Can fmaios 88 way 1o
the watershod outlet, craating probiams
doramsineam

‘Waollands found within a walershed include seaps,
sphmgs, waboes, marshes, Bogs and Fipanan
wisddlands. Some drain inlo sireams, olbers do nol.
Even whan dry, thoy can generally be identified
by Ih presanca of canpin plants. Thess praas
Shous et proteclion whan lores! Sctviles
oocur in of amound them

EFPHEMERAL AREA

R R

INTERMITTENT STREAM

‘Whethes wed or dry, Inbssmiiend atreama
generaily have gravel or gandy bofloma and
identifisbde banks. They connec sphemeral
araas with perannial sireams.

Diwturbad soils in aphamarsl Srams
can ba carried downhill during haavy
rainfall ar irgwmall

INTERMVTTENT
oy STREAM

It

El weallowes are irmpiaps
tanl wader bodies tha
algo feed profection

Padanredl KIFelvl An Frdombn saisr
foiran. Thivy il b apd fres of
sbdimant and lirgs woady dabeis from
legging of rasd donitruction, Soificiasn
shads shoudd slug ba lefl alang saream-
Barka o prodsc waler temperaiun,

Across all of Colorado, demege 1o inter-
iyl bady and Banke resulis in
wibdimant Balmy carried o parennisl
slranms during high B pariods,

INTERMITTENT STREAM

PERENMAL STREAM



PERENNIAL STREAM
L__— — ——_ 5}

Tr-uu- hisrvesting and othar fores! mansge:
g BCibes SUCh BS 50 prapanalon and
o consimecion can e minimsl impacts o
foresied wabarshesds if conductod with careul
rogard to 508 and wabar rascunch quakity
Hivetrer, poor IODGnG praclices can cause
BECEEENRE Brosion. Excessia daturbance al
tha vegetation and topscel on Sha Tores loor
dEsiroys its (Banng capacity &nd soil com-
paction afecls surthce waler inflraton When
surfacs wabar s allowad 1o low cnho roads
Eghamaral seas  and firads, they baoome man-made siream

usid an skid EREnFele. Foumall e Eses i sdesd and
| mﬂimmh ﬂ::""mmﬁ* volurme s it iows downsiream. Concentralsd
resulling i dowetnean impacts saciman. Mnid rul_-uﬂ urdlasmings slopes earing away thes
whidding up or Bodl, dﬂiﬂ'ﬂ'ﬂrn&&k Mmﬂllhﬂ SlreEms
doeam i with sadiment, damaging siream-banks, and

desinoying aquatic habitat

FPEAENNAL
STHEAM

Epefing. vwamps, seeps, murshes, snd boge sl santsibets is tha T 4= ) : f . r
) " M, xoasshm nnoll and
walerafesd colleciion & ysiamd and Im"'. Wil
5 i sadmariiaion inio

= - - MBS CEN INCrERsa
Ignoring BidPy fitaring coats for drinking waler, inberiene with

e fasult in irfigaton sysiems and increass Nood potonsial

Fish Bg0sE e In siraam gravel thad pre Bajor
stheama, Buriad with sediment will sutiocate Remoing
unhapgy shache from siromm sides can rasa waler fem-
m‘ ook """':'m1 poratures. which aflects fish and cthes aguabe
ikitverntian e Streamside damage also aMects stream slabikty
[ wiich impacts (B wildiife that rely on hesa habiats




ROADS

ROADS

Colorado Forest
Owners

In ackdilion 1o 15.5 millon acres of govemmant
lorastiand, thene ane appronimately 5.9 milion
wires of privale forest land in Colorado, owned
byt e thaan 100,000 individuals. Thess
Inndowmers are relamed 1o a8 Mon-incusiial
Private Forost (MIPF] landowneds. and are
important o Cokracd's kares) heakh and
produciiity. Tha appication of BMPs. on

MIPF kands i jusl as imporianl as on

cihar lonest ownerships

MIPF Landownars play a
miajor role in profocting water
cuality by plasnnire] and
implpmanting Thesr fonast
Blthilad with BMPs

. -7 il T Tiresady' rosd grading and
nnd wates Gusdty damage IS R, WA - 2 ) oD Toad s i
wl poriods can halp insune
adipasts Surlsie drainags
of unimgeosed road Siee
faces. Progely designed
and spaed walerhars ane
naadied on thess rosds o
dbwar] waksr bromn directly
snibecing ve stramms

cowls of rapair lar sacaod
comls of proper imtallafion.




[HARVES
HARVESTING
Standards and Use

The need for higher standard roads can some-

times be alleviated through better road-use ~ Fersst roass sten
management and S5 ety Sensi
logging system

rescamatiszn Aress.

TP AWK IEOARL N
E— i

B Sam— —

. —  —
A portabls rallroad Astesr provides an #long with s porability, this lemparary Rosd reilorstion inchedes puill
opbion ToF BCCERE Bfcid REraar eas bridgs |s strong encegh o i up raadside barms to prevent
Ehan U0 Meat wids with menimal harvesting activities. ,, nling water, soping

dinfurtansd o SIrasm Banks or Basd il i, Pl

natural dranage, snd resssding

with approprisie grassas.
e Lo Tesmspasiery low-siondard roads When siream crossings are
M Desicn roads to the minimum are Sosignad for shor-trm needed, partatin brdges can
= riniminl use duding Smber b usad. Thess WBmporary
s g 2 ¥ (3] Thstr b = riiges and quick, aoonomical,
a.t.n]d_ard necessary 1o accom modate iavniowlin sy ) 4 et bekdges arm quick, sconormios
U‘Uriﬂg SEASCNE WhHEN preshila- ct th IFar alhrermad s,
anticipated use and equipment. bk O T e
PRl ESCAtGns i e Riliifa



ROADS ‘

Planning, Design,
and Location

B Properly design roads and draimage facilities to pre-
vend potentiad waier quality problems due to moad
Cconstruction

| Minimize the number of rosds constnacted in a water-
shed thmoapgh comprebensive oad planning, recognizing
inbermingbed cwmership and fareseeable futere uses

B Using existing roads where practical, unless use of
such roads would cause or aggravate an erosion problem,

B Fn the road o the 1opography by locating rosds on
axiaral benches and following comours, Avoid long,
sigep road grades and narrow canyons where practical

B Review available mfomiation and coasult with pro-
{essaonals as nécessany o help identify erodabde soals,
unstable arcas, and to locate appropriate road surface
madenals

W Locate roads om stable geology, meluding well-drmmed

sovils amd rock Formateons thad tend o dep into the slope.

B Abempl io svoid slumps and slide-prone areas
characterized by steep slopes, highly weasthenad bedrock,
clay bads, concave sbopes, hummiocky topography, amd
rock layvers that dip parallel to the slope,

W Avoid wet areas, including mioisture-laden or unstable
toe slopes, swamps, wiel meadows, and aataral deainage
chamnels

B Mmimize the nomber of stream I.:I'I'H.hil'll::!i amd chisose
stable stream crossang sites.

B Locabe moads o provide access io smiahle (relatively
flat and well-dramed) log londing areas to reduce il
disturbance.

B Locaie rosds a safe distance from streams when roads
are running paralle] o stream channels. Prowvide an
sdequate streamsade management zone (SMZ) (o trap
sediment and prevent its entry indo the stream.

{See page 14 for details. |

Aneniion to these recommendations will reduce road
mainlenance costs and minamize Giluses.

Roasis and landing locatkans, showld comgals-
mand sach other .o as o provide an efficient
bransgoriatien syslam whila minémizing log-
g cosbs and soll srosion. When rosds use
natural banchas and flat areas, sxcavation
for landings s redueced. Sedimentation from
landing coensiructon is also redused.

Boch layen: thal slant wilk
ralthesr tham inba, the slogs a8
& clug b potentially unstalids
Epdroch conditions, Whan
planning roasds in e
becations, get eapsrt sthvice

Roads hecabed in sieep canyers
have besn comemon practces for
decades. Unfosrfunabely, they
regiire substantial cuts and Tills,
aflen Incraaking srosion poberdial
Ints the drairags below. Avodd ners
road cofmirictics in such sites
whishidil possibla.




A road system has been designated on To comply with BMPs and méndmize the localkon indicatnd on the lopographic map

the IBpographic map balovw for the mimdar of roads, sumrcunding [aRdosTers an plomad on he photo of e Bnea, On-
foresled ansn shown n this pholo. This shouid Da contactad dusning noad plannng Fa-ground probéamd that inSusncad sl
arma consists of mived ownershig and Miiiliinl Bgreemanl among &l AMecied localion afe Hdicabed

hars SOma edsling roads. |ardoraTiers coibd redull im the rosd

REAJR) HALIL ACE

LR L AR

- 0

W
Landings are locpted in
Eraas Wil fe sscavation
N merEmiE S

P ERRAL SR kL

Compare this phoio o tha § graphic map below

"

Temparary and bow-siandard roads
" e 4 Wore planned and located to provide
) .} for single entry activitios. These spums
R, e will be closed and reclaimed at
"L \ ~ camplation of ths actlivity.

m! Vi
[ \

¥tile crossing this
drainage, fit the road 1o -
tha topography by
fnllowing contours as’
shown hare,

T A NN

The ownars of this parcel .
Bpraed 1o an assemant 80 the ek
ERiSInNg rodd aGress. thikr

. property could be ussd rather

than fercing new road construc-

tlon elsewhans,

Locate the road system
o provide accoss fo

these flat, well-dralned
arens that can aleo b
usad for log landings.

The ewnors of this 160-acre tract \
] sfyroed to an sasemant whan thoy
e Ny realized the benefit of reduced B~
_— road construction and & coordl- ‘\. L 1' st i fuc

v . 2 W ., Mated rcad plan,
Arvoid this wel aroa T
with natural seops and e

springs coming ouf of
the hiliside.

[FTRE A




‘RDADE-

Road Construction

See alin Stream Crosdnge, pages 30-15%,

Control erosion during the
construction process:

T . Caitting back an |rI'I-H:II' lhpll- ko
B When using exisiing _n.udg, reconstruct only to the Eha hi - S gl
Cxlenl BeCessary I.ul'lrm'ldl.: u.n.‘lnpatrqhu.lru-l.'c and of repose and removing vegeia-
safiety; avoud dlbll.l.lhil'lt! itable moad wrfaces. Fvaloale miml‘ll oy e

the integrity of existing romsds prior to utilization

B Mmimize carth-moving activities when soils appear
excessively wel, Do not disturh roadside vepetatson more
than necessary 1o mamtin slope stability and to serve
traffic needs,

B Keep slope stabibization, erosion, and sedimen
comtrod wiork as cumment as possible with rosd comstrue-
tion. This includes installing drainage features s part of
the construction process.

iidid 15 Gal beyond &
Miream Al CONENUH Chiar
iy Sorersrnl kisgrn, filiecnd in
tha whrasm channal, form

o [Cad thanl whes £ icew
Evinch situla prolecting
viream harks Tha &
ipiacid promptly with o
[ermarant Cresng
{oudvait of Bedge, page 300

Forisl doads ane ofgn
Syl by ascawaiing the

o Serlci id of @ hall-
micky, A bulidioend siars ot
e lop of Bha ook slope,
aaciwalryg o phecaEing
marlanal untd the detirsd

B Complete or stabalize road sections within the same
operiing season, insunng bt draimage features are Orwar fires, it in ofien necessany
fully functional prioe 1o spring runofT and that road B o) cushenriy for Mg

: T drainags. Antieipating tha nead
secivoms xre nol left in an unstable condition over Winler, for addiibonsl cudvaris man skl

B Ifthe road is a permanent installation which will e y

Frued widhh s cltained expenience considerable iraflic, consider graveling 10

minimize erosion and prosade a ST FUrmmg surfnce.
B e B ko e HaperL E
COBIIOT G O My roud

Stabilize slopes:

B Construct cut and Bll slopes o1 siable angles. A 32
shope B the maximum recommiended i siable sofls. & 1]
slope may be necessany in sandy soils fo avoid slamping.

B Stabilize erodible, exposed soils by seading, com-
pacting, nprapping, benching, mulching, of others

surtable means prior 6o fll or spring runoff. Dwap, wids rosd fiils i this can
b stabilized with kog Lerraces of

B At ihe toe of potentially erodible fll slopes, particiy-  eribbing. After installatien, the
barly mear stream chasnels, pile two feel of slash in a now m:::mm appro
parallel to the road to trap sediment. When conmpleted

concurremly with rosd comstruction, this practice can
effectively control sediment movement and can provide
an economical way of disposing roadway slash. Limia
the height, widih and length of these “slash filier
windrews” g0 not 10 impede wildlife movement.

B Avold incorporating potentially unstable woody
debris in the fill portion of the rosd prism. Where
possible, leave existing roofed trees or shrubs at the 1oe
of the fill slope 10 stabilize the fill

COREINETS (BkL b
drainggs feotwos Tha
inaice Rich babennn TS

e alops and mad werisce,
and o calck Dassen Fodrmad
JuEk Baabonw thi Eaabvir] el
ety ddot waber from
EyTlaaing T cubarl

Frofloawing i th bl s
B & grader, prowding tha
Bnal gecoliing of the road
muflaés, ahaping of dichaes
| e meng draknmgs
Sl

G saedieg of anposed
cul @red 1 suriaoes i3 an
TRpee LAY O e il
practicn. Propor pessd mis
Brey el i o e
i k uacess. Use s
of ke putilty, haeg B high
gereEnalon fite And That i
frsy of nORkLR woods. The
locad dmaeial plifcs of B
Colomda Stals Forest
Siveca, Coloiadty: Sl
Winivarsty Conperaie
Enmerden Sidviod Mabursl
Fanirces Comaraiion
Sarvcn O 0 privalo erle
Cuirfi Sriind i mecommanding
AN AP Sood Ml v
o narssuble dite, Serentil
verdion in Ciolomdn siock _i.
native mnd inbodiuoed grass
Fapapec

Tty Conglal of eosmpaciaa
Elash Insialsd song dhe hass
of the il slapa.

Saadng eabitnes ol pre-

wegetaiive debris inbo the roasd Bl | e,
directly urder the rurning sunrlace .
should be avoided whanever possiblo
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' ROADS

Mu::: forest roads are built by excavating a

5 - roadd surface. Road design and layout on-the-groumd
M Design roads to balance cuts and fills or use show machine operators the proper cut shopes and

. T e - A indicate cut slope stecpness, The bulldozer stars at
full bench construction where stable fill the top of the cut slope, excavating and sidecasting

; . i - ol Ty ek muierial until the desired road grade and widih ore
L{J-'['.I:-.[t‘l.lL,llt}II 15 nLﬂ' pUEb]bIL. olained. Malenal from culs 12 oflen |'h|.-||!h.1.| o
“drified”™ m front of the blode o areas where fill is
needed, Bosd Gl 12 used 10 cover culverts ond build
up bow areas, Since Al must support raffic, it noeds
1o be spread and compacted in lavers to develop
strengih

While cut-and-fill roasd constmection 15 comumeoen {or
genthe terrain, full-Bench roads are nearly always
i It o slopes over 65%, In full-bench constrae-
tion, the entire road surface is excavated into the
hill. The excavated material is pushed or hauled o
T e II|.'-l,'|.|ifI'_|: l“l 0aF Lih I.I'i'\rﬂlhill SUNCEL

|]||r|||g ({515 presess of cut=and=Hil, it 1% crteal m
il !ull:mg sidecst or wisle maleriel enber sinenms
or placing 1t on unstable areas where 18 might erode
Kecping roads owside of streamside managemen
aones, whene possible, will mitignte this problem

Considerations for borrow pits Excavalods can rameres
: Uil chead Al palElE
and overburden disposal: Lﬂriﬂ h_:mhh-
chanca of sedimans

B hmmaze sediment producton from bommow pits
andl granvel sources through proper location,
development, and reclamabion

mdving oM i Sohi-

B Place debns, overburden, amd other wasie materials
nesociabed with constrsction and maimenance activities
in a location o avold entry into streams, Include these
wishe ancas in sof] siabilizstion planning for the road

Ba waare of the potential for
b plla 1o conlaminme
wurface wated, Toks pre-
eauthsne & eanirel drainage
and sscaping sedimant

B Stockpile 1opioi] for use in reclaiming borrow pils
after construction activibies, Avodd excavalson
T T . : -
kG @ undlwater b decrese ponsable com £ - A o =
larmimatson and decrease opemting cosis, g : GI a
'y

RS

g

: .:ﬂﬁﬂ i Ve

Mz i maindenancs in tha
Fodirkl canm fasull s waled S
dfaminstiorn Do not ilos winie
i ol and aali-freacs 1o drain on
thes sl Ireitend disposs of Surfacing can doubls tha obn-

B uikad clli, e, and pars slrucon coat ol a Foreil o,
Howerear, gravel rosds provide
walter qualily proteciion bacauss
soll Is covored with a more
weathar eslsland surface
Tretrahore. proson s reducod
and tha operaking season may

._._r;:#

: v, e extanded
Burning can be wied io e U9

g af poct wacy, slash o

and wig vl ek _

road cemuiruction, Ta pre-
want contambnation af waler, vl . = Y e : o
o 08 DUMIng arens sy / ! AR ol Ty ,.. it gl
frors walar soiEces F 2 .




|RoADS

Drainage from
Road Surface

B Vary road grades to reduce
concentrated flow in roadside
drainage ditches, culverts, on
fill slopes and road surfaces.

-

B Provide adequste drainage from the surface of all per-
manent and temporary roads by using outsloped or
erowned roads, drain dips, of insloped roads with cross-
drairs. Caution must be used in constructing crowned or
pistsloped road profiles. Excessive crown or outslope
may make it impossible to keep tnacks on (ke running
surface during icv and other low traction conditions

B Space road drainage features so peak runoff on the
poad surface or in disches will nof exceed the capacity
of the indradual drmage outlets,

m Outsloped Reads: Outsloped roads provide means
of dispersing water in a low-energy flow froe the road
surface. (utsloped roads are appropriate when fill sopes
are: stabde, drainage will not flow darectly into stream chan-
nels, anid transportation safety conssderations Can be Mt

B Imsboped Roads: For ||.11L||3l.‘d roads, plan ditch grad-
s |,'||'1:-mﬁ,j.'|:. greabes than &, bt no meore than ¥,
to prevent sedimend deposibion and ditch erosion. The
higher pradients may be suitshle for mone stable soils
bt plas for sufficient culverts, drop sERUCIQRes. of AMTOT
dirches. Use the Jower gradients for less stable soils,

- T e i
S T il G s

48y

% s
Disch gradients of 2 - 6% aw
st seap ancugh 1o kesp collecied

waler maving 1o relef culvers
wiitheosd carmyieg exceiahes dddinants.

W Drain Dips: Properly constructed dnn dips can
be an economical method of channeling surface flow
off the road. Constnact drain dips deep enough meo

the subgrade so that raffic will pot obliteraie them.

il _.-fr'---"-r""- <

_—

il >~
- . a1 -u._\_ﬂrr;_ﬂ -;' 'LI!T.--!:I:‘--.—- -:.'F'F"U_'Ww-""l"—i

"H‘-""ﬁ—r - _'._.I_

& wmocth purlscs i the

by 1o an effective
aitsloped rosl.
Smaothing and oud-
shoping [from cuthank

oulskie sdge of moadbed|
whould b kept curmerd,

o waler Lam draln across
withaul eraating channals

oo Ehe moad surface.

o

inslaped roads camy rosd
wuitl et & waber b a ditch

mbang e cubbank.

__miﬁm_’f‘%fﬁf?ﬁhﬁ i

|- —

R

An B% ditch gradisnt
iy b oo sbeap for
el Edvle Sodla.

A draie dip by @ porton
ol Faadl slopad bo carmy

wateed from ihee inside
wiige bo thi outsids
eavle nabaal Ground.

i

It bersgth and dapsh mus!

(FL ]

Qradisnts sieeper than 6%

v collected watars koo much
rrsamiTius dd the ahigy o
CarTy proriaive sedimand s

debiris b gras disances

preide thed naaded drainsge, |S5

In eantsast, the road
dratnage problam below
I tha reawlt of & phapped
crosscimin culvert and
wap kgl £alih BN,
Periiodic clpaning and
armaring e calch
sk with reck will

prevant this.

L, = Pl
.I—t._w—,r -‘1“%&.; i

1% LEVEL

This sroslon lesds ko Tilkng up
iha ditch whesre the gridient @
i shallow, clogging tuleif

inlils Bfvd CETy g sedimanks

IntS Sbfaams

bt Fecel b & driving aaand
Tha chzid grade should be
ol leait 1'% grealer than the
original reus gracs




'ROADS |

B Design roads for minimal
disruption of drainage
patterns.

B Prevent downslope movement of sediment catch
basins, drop inlets, chamges in road grade, headwalls,
or recessed cut Slopes.

B Where possible, imstall ditch relief culverts af the
gradient of the original ground slope; olberwise smor
otz wiith rock or amchos 1]l.'lu.|'.'-|"~:||.1l.‘\. [ CASTY WIET
safely aceoss the fill slope,

B Skew disch reliel culvesniz 20 10 ."-‘I:'-:h,'p.;n;-: Bovacary
the miflow from the ditch 1o improve mle .,'I’Ii-.'n_'rp:_l.
Protect the UpELnaT end ol Crossdrm calvers from
plisggsng

B Frovade energy dissapaters (rock mles, logs, ebc.)
where necessary ol the downstream end of ditch
relwel culverts to reduce the erosion energy of the
EMErEINE Wiker,

B Crossdruins, culverts water bars, |3I|'|1. and olber
dranage structures should ned be discharged ango
eredible sodls or Al slopes withend cutfall protecison

B Route rosd draimege l||r|l||:.:|| SMF L Bltranon felds
or other sediment settling structunes which ane large
-:tl'-'u;ll o accommodate the :l:!'.:.'lp.l.l-.'il wolime of
waler. Install road drainage features above stiream cross-
ngs Lo foule |Ei'-..'h:|r;::|.' inte filimhon rones bhefore
enlenng & sirewm Kunofl showld :|Iu.:|:.'~ b duffused
through these filters mther than concentrated so as fo
aviond ereateon of new gallies.

A
i, oy =
ENTRR

s

— | = ol o :
R L T

Cudwart grasie
shesild ba at ——
lamit 2% o

than diteh grade

and alswed 30 degreai.

Poor mousd surface
drainage caused this
fill slops avoalon

Db &l b FHdil Eois-
s foad drainsge
problama (s alowing
LR driinige 1o Mow
direcily nto & stream
Always rowta ditch
deninage inta a filker
(SME, slank filor
wirsirors, 885 ) w0
snlimank car b
remioy e barfore water
resces Ehe siresm

Thie ddch in P vight
Pl i 8 direct rouls
o iha siresm. Awoid
muezh ciich demign.

Dircep inloim [la® phata)
inwtalied ot the hasd of &
ditch ralinf cubver! slow
tha fow of water, help
sitie-cul sedimant, and
protect the culver from
plugsging. Rock srrmoresd
nlwls [righd pheoio)
prevva waker brosm
anding ard undercuiiing
1he culvart amd TNosing
Uiradasr Bhi el

To avold soil sroskon
reduca P outhet §peeed
of cuilvert water by
Funeing outlet waler oeer
a bad of snargy
dEasipateds of fochs oF

loge.

D tch rediol cubserts

Fanslor wakor Iroim &
dfch on the wphill ssde of
& rowd, under the grade
mnd roloass it onfo a
skabde area. Thay present
watar froem crosdng he
road surface and
softening the moad bed
Enalal culvaris al a 30
deghes angla 1o enhancs
ficre, Irvsuns proper slops of
&l lsast fren inchas in sy
ban lead (4%

Saal tha cubwert on the
nntural slope. Bedding
mabnad should be fres of
roack oF abe s el meghl
punclure B pips oF Gy
water arounsd s cubvort
Corwar with sol, avpiding
puncluEa rom [arga
rocks. Compact soll at
mast haitaay up the side
o prenvand walesr from
S around the
cubverl. Rubs of thumb
for covaring cubabris:

ersrsrraey of cones ool OF One-

b el Cubver demaiar
whichever is greater. Ba
sune outhel end sxends
nayond arry (il ard smplies
N0 an apdan ol rock
gravel, brush, o logs

1"




Maintenance

B Maintain erosion controd feabures through penodic
inapeciion and mamtenance, mcluding cleaning dips
and crossdrains, repairing ditches, marking culvert
inlcts b aid in bocation, and clearing debris from cul-
verts, |1 i advissble 1o keep small waler collection
poinis drained with & shovel 1o dey up poienizal mud
hales and b remove ice dams in drainage ditches
daring winler operalions

B Avond using foads L|L7nr.|,' wel pemods i sisch use

woukd Likely F"'i"'""i‘"'ﬂ'-"”:- *'—-’:"-'E'-’ Ehe rosd Hard, shovel, and chalnaaw work ame weually &l thal culvert
L!'I'.III'.J!_'(‘ {iaties madnianance requires. But donl delay! Delay in cleaning a
bBlocked culvert or dch can resull in 3 demsged road which

Road grading precautions: P

B Grade road surfaces only as offien as necessary to
mamktain a siable running surface and to retain the
original surface drinage.

B Avoid cuiting e toe of cut shopes when grading
roads or pulling diiches

Road surfaces usisslly have § Ercram oF dlopa
|insloge ar aulslepa), Velicks traMic and Irsdzing
and Ehawing can damage road surfaces and educe
drainage effectiveness. Grading repaim the dralnage
by emoothing serdsce nets snd pothales. Howover,
avoilsd gragding sections of road that don't nesd i

It cresios & sounme of sedimand from Ehe nawly
dintwrbed surface, Rafss tho Hads where grasding

I8 nok nesded”

Batore grading. it may be neceiaay to Caidid dambge 1o Iribde dilch o8 shapis
lg=pseen hardansd or deep rufied road axpoded an saslly ensdible surlace and is
siafeces. Ripper shanks on 3 road grader a sowrce of asdiment. Slow, conbrollad
are aiactive. Rosd repalre should ocour prading i ofen (ke sclhuticn, and il can
betore ihe wil season. Special attestion also avold demage i dilchas, culvadta,

i meebded 0F SIBED S0P OF CUryes and culbanks
whits Groglar rosd SUrfICE Widr GCours

: *lq.-.ll"'. g‘_‘}" H-, iy .
3 e = gt gl

W -
Lt _-J: T _ " ; Ty
£ - Win ]
F -'-. 1
= 3

Roed surfaces can be protacted with e i gradiag peoducen excadn Preaventsa muaimienamoe can redecs Eho
gl of wakss ¢r chamigala, Significant amagunt ldacart matedial, Toatbsed 1t Sl et fosr ciulviirt cleaning. In recently

of rasd surface can be load s dust. Duat Wever pidecast maderial imlo stiadam logiped sreas, Nostable debris showeld ba
abatemaent materiasls serve to decieass rulling Awdd laaving & barm thal channals ehphivied rofm dreinege dilches et divect
Howgver, thay can also ba pollutasts and waled dowm tha road wabsd bo culveris.

wation should be used in their spplicalion
nnar streams. of drainages

12



ROADS

Road Closures

B Lipon completuon of seasonal operations, the mad
surface should be crowned, outsloped, imsloped, or
waker-harred. Remove berms from the outsaide edge

where nmofT is channeled.

B Leave shandoned roads in & condition (ke pro-
vides ndequate drainage without funber mainicrance.
Close these roads 1o waflic; scarily il required and
reseed, | necessary, recontour ard provide walerbars

or dman -.||:|1w.

Gomplete road closures may appear o be s solution o
ozl nussd road mainbenence, bl they also require the
mosi preparaiion. Remembar, waler st nans on chosed
readds. The drainsge sysiem of closed roads nesds
carwiul Ehought and Sitsntion |ses Husiralns balow).

Eec e BErearms When
rmadys hacome siream
inkesdnress. majior sodimeel
proliutkoen Cmn b e e
Outsloping the surface of
closed roads can avodd this

Bridges may present special problems to
road chesures. Unless plans inchede regular

imkpections of SElrmeTs for

aihad paiantisl problams, i mry bs basi to
farmeave 4l Bridge sbrsctures,

Traffic comirol on foroat
roads can be an afsciive
way o redwce road
msnisnance cosls, and
pEoslids prolscison of othar
Porest resources. TraMic
eofired can includa: Pull
Fid ElaRain, RMpSTEY oF
saascnal elokure, oFf romd
aipen Bul restricied lo only
Eght uss, Any degres of
cantrel atill reguires

efeaban amnad

Tha wnauthorised uss of
iraffic-contmolisd s
coninues to ba a problam
foer foored Land ownars
Damage o road sefaces
can GoCul a4 aasily by 2
plckug o B omn by a log
brisch Valuntsry traffic

I many cases, phyrabeally
blocking the acoss ba
mady may be noceELLeny,
Gabes ars used Eecauns
thay can provids emporanry
ehasure #ong with quick
BELaad if Pebadied. AHarna-
vk 1o gates includs large
lberms of irenchas, logs,
dlusps, ahd Boulders. To
prevent remesal by vasdala,
gates ansd atfier Baivier
naad bo ba wall anskaned
For pafety reascas, it i
ndvinabie o provide goesd
visibility amd wignags Sor
road closuses with adegualn
Epaca for furn anoundgds

Whare regular maintan-
anw ol closed roads is
rel andicipabed. plugged
cullweits will present ero-

and won i erede. Reshapa
bk to & slabie slope

IF this decislon & ko
remove bridges and pall
all cubwirts, it 1§ ales
rescaaRary 16 Fklsn all
drainage lealuhas 1o thair
rstural condition. This

& rpagading the
road surdace and all cut
ard Tl plopes

13



STREAMSIDE
MANAGEMENT ZONE

The SMZ is a recommended 50-foot minimum
slope distance from a stream, lake, wetland area
or other water body that must be protected
because of its special importance,

What is an SMZ?

Then funchon of an ShZ =
D profec] walsr qualty
whang sireams, ks, and
cthesr walr bodes by
malntaining & nalss
sadirmand ler. The
fifsiriaen dhan “grossn zona”
mroured shraams, lBloes,
MESErORE, SORNGE, and
SEEEE fapreants 00 e
thal stoys green long

I B SUITTVTSRT POning
Rliparan areas usiualty
P el soila, high waler
tables, and can be dant-
feped Ery thed pressanca of
weaber-lcang plants swch
w8 alder, wallow, and

Thed: Sil-koal minsmun SAZ
often extonds beyond the
riparian anea “green Fone”
This is Empaortant whan
Blopes Near siifsams. mha
sieep mnd soils are unstables,
o whion the fiparian anes s
rarrcwear than 50 Tesl
Dwetails conceming idanti.
cation of o stroam, hoe 1o
mark an SME. ard vwien
e ST ahaukd B moes
ran s mminimusm ans

covarnd on page 18

Clpag |

Collomwoods. Hacog- ta e atreem provides Legm
ning s ahana and important shade. This helps Requirements
muaintain sfreamn lompprakure

krrwng wihers hin' are
i Tha Towmesd will ko
poiRcing walar qually
wilh an SALE mich aasasr

Sinedem e,

A 50 Paspil-widhe wlFip cn

[
bt sldea of the alream w 't-:.,___'
I 1P R U FoCOmrEadad 3

by thse Colarsde State Faresd

Eervice and the Colorada Timber
Industry Asdocistion far an SME

Ewisn wivee tha rlparisn area s

faarrgre, the SEE whowid ba 50 foul
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T"l-E' lores] harvesing

SR N N ] DA
presenls soms of tha
decisions facing loggers
and Toresd lamdoanan
SoMmE SaCEEONE wWane mads
comscthy. Othasrs wane nod
{Saa caphions. | Propes an-
Ehe-graund applicaton af
BMPs requires practios,
porscinal, snd ofon,
professional judgmant
SMI sxtends Do (e

5013l reComirsndad

minimasm whes thars e

sipep 8lopes of efodible solle.

L I

Inadsdgiinls SMT Tod this siresm beciuhs the fpafsn ares sxbends
Beyond he recomenendad %3 toct minimram

In SO GhSes i is
NEsRssEy 10 Sacuns cadtain
parmits prior o alteing a
slragem channel or wal anas
Complianés wilh S&thon
404 of the Clean Wabsr Act
& necassany i the acthity
has tha potenial io impact
Afry walest anea oonsidednsd
“wadars of the U.S" Only
corsuliation wish thin
Ao e Bgarncy wil
dedermine (b acheal need
for a 404 parmit. The consa-
nuences for aparation with-
ol & pesnmit, i reeded,
could be significant
including work stoppaga
ar possibie monalary fines
Thea lamdoamar and'or
operabor should consult with
thepir ipcal ULS. Army Conps
of Ernginnars regarding Sl
pemsniiif irforrnation



Even Ehowgh some desd

frews are left standing, Bhoy are
npostent when, over time, thay
fall acmas Ehe siresm and creaie
poodi. Leava live ineses in tha
BT b5,

Ewen sireams narmowes than
on ool wids should have &
Eell-Fisiit priinimasm GWAT

@ Leaving gresn sieak in e
sirsam reduces oaygen in e
winitar and blocks fidh Boodas

Benefits of SMZs

The SMZ acts as an effective filter
and retention zone for sediment.

Aok harvesiing streambank
trisiri. Such Enses provics Bahk
siability during peah rusol and
offer shacde which halps hold wabas
fempesabure more cons bl

1. The SWMZ, with its thick plant 2, Tha SMZ provides fitaring Sinca logging aclivity occurs
growth croates a mald of ol surtace nunall. Shils ifi Ay of Colarada’s
BEoOmposang malansl on o e &% A trap. blacking walersheds, it s mportand

of thé &6il. W 18 ofén damp sadiment and other dobris thal wador qualty is

becausa the waler inbén s al froem @ndering e siream, protectad by & haalliy SMZ
of repar Bhe sodl suface The lados, of resareo, b Ealihes HEI:."'U'Q' SMTs cantral e
openil, coversd wilth organic mnd holds sacEmant in tha mat amount and quality of waler
mubirind, nids in conmarving of plants and duff. Whan this coming from a watershad
maotsture, Tha Bpange-likg I line of dalenss ien'l We all Separsd an sadimant-
cuaiiies ol tha SKE conbrod U working, sediment ends up in free waler for household use,
quanity of wabar owing info the thix siroam, causing walor migation, and hoalhy fshories
sirgams. Soils in this araa gualty problems, koss of

ahsorh walor during hs wel hab#al and polentiad feoding

BEan0ns and siewly ralpass
miELrS inlo e siream. This
mrTiEES tha aflects of paas
Funall ard kssps SiresmE [Fom
drying oul Soone than uswal

This hick, spongy SMI canpsl
i tha |aat livss of dabinie,

praleciing siream walsr.




STREAMSIDE
MANAGEMENT

The SMZ maintains shade; conserves
aquatic and terrestrial riparian habitats;
protects the stream channel and banks:
and promotes flood plain stability.

An misquate SME protacts the

Eusorplive and hllenng acticn
ol thii FIpETRAD AredE. Tha
Ebaocban] mat of orost

urrrusg, littor, and duf halps 1o

Irig) aclimeang Delors R
reddhes e sifeam, ansurning
pood vanber quality

What's wrong with

sediment in the streams?

Trodd End other A repoduce

Ly burying their eggs in
siream:botiom graed. Tha
agGs devedap in he grinel
gl haleh nlo "86E fry”
When the yolk is absorbed
thr youry fish emange from
tha graval

Sac iry and young fish can ba
chiodosdl Ery secdirmend. Wheen
o0 muich sedement fails 1o the
Fnoam Dotem il Mis. the gaps
THITWREN [Ne grivel S
sailfocales (b eggs and fish
Thuz sinsam bod Becoemes
oemaried ot THitS Do ol
shdEment faps the young fish
il clisan waries, ooygan
of Toced. Hor thosa sk Thnd
PN, Bhid Sademenl has 6a
abrasine eflect on thair
Lhrvidrae gull Lssuen

16

Sedirmen] aleo kills aquatic
nsects and algas, fills in
rasling pocts, inlorieres

with recreation, reduces light
penstration, and ncroasas
thermial snargy absorpbon

Spart fishing is enjfoyed by
lhonssandds of Coloradans
Al aMaralad S el
neinvinauss for the Slate

Feah lossas diso bo bmbar
hasrvarsling activities can ba
meriemize vall haalty SMZs

i

1




Other SMZ Benefits:

SMZ's and stream shade.

Maintnining walpr
leemparaiures halng frah
&parevning. Withoul trees ard
cvefianging shrubs, straam
ImpardiuTes wWousd Bl higher
1) Eha susmmer and colkder
e wirder, Soma fish species
arvl aquatic cegantsms would
thar bl natsle Ao s i B
gireams. In the summed, oold
wiler Irom shaded sbmams
wvaniiply Rows inkd |argar
rreprs pnd hadps manian e
fish and aguatic Il by
kppping these walers oool all
iy Wiy o BLraam

SMIs and food.

Lomes NG nsess dnop o
BIrEAME IFofTh Crir RBmgIng

treses and shrubs. In fact, S0%

of the focd in foresiod streams
CoEmaas. Troem Dorsaring vigebalicn
Ewan in large rwers, over S0%

ol ihe food congumad by fish

is Froum sireamaacin traes B
DB wEgatahEn

SMIs protect streambanks.

Many streambanks are
atabilized by ahfubs: &nd
irests. They anchar banis
and prarssnd Broseaon dunng
poriods ol Mg wE s
RisTurveng reas and shuaba
and substituting shallow-
reoled grasses can haad 1o
giraambank collapas and
stmeam sodimentation

EMZs and floods,

Haahfy SMIs stabilizs
fiocdpiaing. Dusirg tmas of
high water, SMZs reducs the
walpcity of Noodaabes. The
dense vegetalion and deap
humus show down recing
wilans. Fonas! Bood plaing
saiffar lass damags when
SMZs ane protecied during
logging aciivitios

Bank tree roots also supply

important cover for fish.

Banrk ocwarhang is croated by stroam
farevs ndancuting tha sthaam bank

and trdss fosolE Fiah cin resl, Fada
from predadors, and feed in thesa

naburally cocurming profacied areas

Hundreds of animals and
birds rely on SMZs.

I Ihe Rockies, 50% of tha
Ll BHrds use SAEE Tor
eraacding. Of thoss binds,

39% can beead andy n SMMZs
Ohaers: hunt in hoafihy SATs
whang foos] and consr Are
abundant. The raason @5 1l
SMZs supply a preat variaty of
plants naded by birds and
olhsor wildide, (Groasas, shiubs
wirets and treses, all grow wel
ini than st fortde 5ol Turtias
bpavar, muskrats and waler
arkulg (hived i SMZE Dasr
wood duck, and boar fead and
sepk ooV i ha fhick vegels-
Do Eaglod, owls, BN S0
birds oocupy 1he rees. Pools
supply breeding sies for

oS, Ioacs and Fisodcts
ShTs are alao wall-tranvaled
wildlife cormidors connecting
el NRE WAEN ancithear

SMEs and humans.

Wa like ShZs to0 Tor & ot of
rEEB0ns. 1ha recraabcnal
BCtiviting st v anjoy in and
arourid sireams. ano many

Tha financial value of hoaithy
SMEE 8o e aopks of Coorsdo
is sizgable AN ol us should bs
cannful whon wa ane in and
B DTy

SMZs and timbear
production,

For thosn wihd gnow and
harves] [ries, he tact & tha
bress altan grow best in
riparian argas. Treos respond
b3 Ehokl oD, Borii: @nad
ot soHE. SMIs ane mol
timber harees] “kaep oul”
ronas, Bul thoy an localions
whars imbar hanesing
activities musi be modified 1o

probect the many benefts
masntonesd above




‘_EDADS

SMZ Boundaries

W Designate streamside managemsent zones o provide
stream shading. soil siabilization, sediment and water
filering effects, and wildlife habita,

W “Siream” means o naberal water course of
perceptible extent with defined bads or banks which
confine and conduct confinuously or miermitiently
flowing water

B Defined bads have a 5-..|||d:, or rocky bottom whach
results from the scoumng action of water flow,

B The SMZ encompasses a strip at keast 50 feet wide
o each side of a stream, measured from the ordinary
{yearly average) high-waber mark or definable bank.

® The width of the SMZ extends bevond the 50 ool
sisggested minimum to include ripanian areas along the
stream hattom and to provide additional probeciion m
areas of steep slopes of erodible sails

B Consult with forestry professiopals, sol and water
cu:-n:‘.cn‘a:iall..-.pwia]im. of hiu|-.||::|\.|$ il assstance is
necded in setieng appropaale SME boundanes

A glraam can ba enbfed in
one of Twa warys. A Siream
miusl have & sandy or groeed
Boimam, which is the nesult of
flicradrg wator. O @ stream
st hae dalinita banks
hal resiric! water

Setting SMZ Boundaries

Ty b Sure equipment
operaiors hive no question
about the SMZ bowndary, i
Ehould be cleary marked,
Plassic flagging, degradabis
jpannt, or signs should be
usad al freguent irlenvals
A vl through may also
be appropriate bafons
ORAraHOnS COMmance

This purposs of mariing an
ShZ is 10 ba sun evaryong
WOrng aroind & aiream,
Eake or cther body of waler
onoeas the extord of the
Protecied area

& CLARS)
STHEAM 7,

Prrmnnial sireams e aasy
I iy, |lasmnillant
slraams cin b more dificult
10 identity dunng dry pariods :
Whathar wet or dry, parennial 5
o inledeniiiant, during
dronnght or wel years,
siroams shousd by probected
wilh an SME

Crer Peason for @ widesr SKZ
is when & ripatian area lias
il jircent b0 @ sineam Endivide
uals must be aware of wel-
1 larsds by walching for waler
loving plants. bn (hess cases,
it SMIZ should loop oul o
inchude amy weilands and
proricke probesclion. Propes
SMZ lecation requires prac.
tice and personal judgement.

What is a
; riparian area?
! [

T i il il

Rspaian ameds ahe siles noad
anks or naheml walsrcoursas

¥ Y _ % lakes ard ponds when wabs:
i Fi ! L g Lalion Les
__'-'{5-0 FHH}T '._:_ AN L] luum:l.ﬁu n.rua::rlﬁmlld [0
H f W L included within tha SME
' N | .
H N 11
. Y =150 Fest) -4 . 4 4’4,
" L :
"-. "'-__. '/ # 4"‘ 4:4‘,
e |/ » WETEAND
. '3 \ ‘
* ':: !. | l.
. \\ L A
1 L% L
. “‘n\“ﬁ HII-'J!'.HI."-".I"-.JL '.L¢ L -
. \ -;\h AREA * o 4;.4-:1’
¥ Stecpsiope -, o

4*4(‘3’#* WETLAND

0. Thers is Mo rocky botiom or
wantifiable banks, Bul tis is an
aphamaral aned, parl of the
whlerned collaction systam,
thal may carry walor during high
flown. Disturtand goils in ikpae
AMBAR CAN Craals sadimean | Ses
page 7). Care shauld be takan

whisn lagging

closs contour ® |
®  jines cally i N > ‘*"*
o forwider i ! I "’IP'* R
LS 2
L i 3\ Lo ™
. : \ :,::_-.,l,.- . 4 L
- ] * | ||;1*r * .._.l'
. | 3 \ W oV . .
. L Lo
" ! .I-""1I
The SMZ extends beyond theg: \ 1’ .
50 foot suggesied minfmuem i1 &
wihan sheop or erodibie soils “- ,I || 2
border The siream cormdor . { »
Thees steepes tha slope, the 'i' v, / :
wider tha 5417 Erodibie sois | il v
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STREAMSIDE
MANAGEMENT .

Harvest Activities

Consider the following practices when harvesting
timber in the Streamside Management Zone.

- Laave snags, and
x_::n:.ﬂn:m Eup-uuﬂmmu‘:n v e W Suspend thie ira-d end of
ot "r ""“I “-T!'-I'.r Hinive S trows in SMZs, They the b durmng skedding
Farveslineg in the SME bank, shads the sirasm, are halital for manry whenever possibbe, nmd
should b done with prowide focd, supply . use cables. to end the fine logs
P —— m‘ﬂ:ﬂmﬁ"m out of SMZs and wetlands
athar widlifn. when ground skidding
Trees cre ' systems are employed.
important to a Logs should be fully
healthy SMZ. i * b % encied ke e
B Leave the fodlowme i : "‘l""l"l'nﬂ Sk i sbivam
adjncent 1o dreams: hErll- : -, andd immiediately above
wionds, unmerchantable ]‘.- : P Streamban ks
conifers and shrubs . ;
Merchantable trocs musi © ; -*m' e
akso be left where there is g g = i
msufficient other vegeta- ¥ -g ; ah o X - e
ticn i .bliﬁ.]l.l.'l.!l:l:.' : ] ! “§ B , =5 o _,.r--
stahilize stream banks : ' . 1 : - .
EMTs e = B Wholedree or tree
Fytect 7 length yarding can reduce
B Maintain or provide . the need for slash disposal
sufficient ground cover in ke SMZ.
bo trnps sediment
S0 vegetation works s a _:.'.'.‘3-:.-
fifer 5o keep sedment from o, T
resching the siress. ¥ dis- :
Kd iy L'"_‘m' ¥ » Site preparation
il iraaies oot siesdd - near SMZs
B Sicep slopes comlaining
material that eould rall

downi-slope and fall mto a
stream during controlk:d
e burming should recene
ii.'l\ special attention.

' B Protect the SMZ with a
slashi free stnig along the
border

BN High stumps along the
SMZ border keep debeis
from rolling down steep
slopes amd reaching the
SInEaai.

B Lise directional fall-
ing for harvest oper-
tions in the 5ME ar
wetlands, Avoid [il”!ﬂ'g
IFees i SIneanis or
water badies, Limh ar
fop trees above the
hagth=waser mark.

Eveniualy, bank tress
fall @cross s sirssT,
bO Crddie & winlr
slep of pools in the
slraam chaninal, pro-

B Fetamn irees negessany
for bank stabilization and
a5 a future source of large
wosdy debmis 1o the stream
channel and habatat for
cavity nesting birds and
other snag inhabitants. 4o



STREAMSIDE
MANAGEMENT

Conifer
Regeneration

W Recognize thai in sonse soil and drasnage types, clearcutting can
cause marked increases in the water table, cold-air ponding and
grass/shrab competition. All of these factors can mhibit conifer
FEgEncraion.

B To avosd poterteal regencration problems, leave some mature
Enoes

Trees act as a buffer. Excopt for times of extreme

pracipitation and runoff, trees help maintain the normal
waler table along streams. They are like wicks, pumping
water from the soil and releasing it onto the air through
leaves and needles (transpiration). Of course some soll

moisture seeps (parcolates) undarground, slowly
reaching the stream channel.

Below I8 the same drainage after hillslide trees are harvesbod,
The “wicks" have been removed, transplration is reduced and
percolation is increased, af loast untll vegetatbon recovers,

----------- FrerTran R nnn sk BENRLAAT A T ST AT A

To avoid the following consequences, always leave
Some mature trees in the SMZ,

1. Removing trees can lead to cold-air ponding. This
extends winter's cold temperatures into early spring
and hinders conifer regeneration in the SMZ.

£Z. Remowving trees can ralse the streamside water table
which may create soil moisture conditions adverse
to conifer regeneration.

WILDFIRE

Firelines And
Roads

M Stabilize all areas that have significantly
increased erosion potential or drainage
patterns altered by suppression activities.

B Trestments for damage inchede but are not limited to
A, Installing waserbars and other dminage diversions in fire

roads, fire lines and other clear areas.

B. Seeding, planting and fertilzzation to provide vegetative
LONET

C. Spreading slash or mulch 1o protect hare soil.
1, Bepaming damaged moad-dmimage facilites

E. Cleanng stream channels of debeis deposited by
excessively bumed sofls,

F. Scanfication may be necessary o encourags percolation
on excessively burmed soils

Fire Camps

B Protect surface amd sub-surface waler resounces [fom nulrients,
bactena and chemical associated with solid waste and sewage
disposal.

W Fire camps, spike camps aml logging camps may cause adverse
effeets if care is nod taken bo properly design and Iocate sewage
facilities and wastewaber chipasal faculiiees

B Garbage and other solid waste is also a concern and these matenals
should be disposed of ot a properly designated, operated and
permited landfill

Reclamation

B Mimimize sol and site productivity boss, ibhreats 1o life and
property and detenoration of water quality both an and off site by
A Seedling prasses or other vegetation 1o provide a pralective
CONET &5 5000 A% posathle,

B. Fertilizing
C. Fencing to protect new vegetation
D). Clearing debris from stream channels

E. Constructing chamnel-stabilization structures and debris-
el éilehn Sinachanes




TIMBER
HARVESTING

I IMBER Chaf.x:(lnﬂ.ﬁ of the harves! sile — in
particular, terrian — influenca ihe choce of @ logpng
sysiem. On gentle herrain, iracion and skidgders, or

rvan horses, ane a logical chodce. bn Colorado lorests
ground based skidding aquipmant is comman

Harvest Design o

harsasl sysiam
skldars oF akyling —
skilled Opralors ara

crucinl
B Lise the logging system that best fits the topog-
raphy, soil type, amd season, while minimizimg TMrm pianning Babow: Fslior-bunchars
5| dasturbance and coonomically accomplishing i Por T desding how ane machanical harvesis
stlviculural ohjectives i Gl tress. The harvesl mak e higiegh the
dersigr must consiler tha fosimsl and harwasl ineas
Analyze the effects of harvesting long-term eflects of | and pile them in bunches
on the watershed. Freatang On Ilufl'E\a!ilﬂgh' Thary can reach into
Imiponant neEsountss wh AT Areas pnd thin
rifividiial bresss will
‘ Watershed ewierpmmei

e| remainineg s, wakor

What are §ho effects of thes soll of wildiifle habital

narvekl whon combénnd
with oihsr gctrabees in tha
sama walsrshad ' Will tham
b 8 Combned dalrimanal
efact on walar yekd and
Badumabind T Wark wilh
narigiboring Eandownars

& MARIMLSE EParore 'S
cppartunilies while probect-
ing the waborshasd

What ane e potenial
affocts of the harsas! on
vandnr uakty?

Soll evosion hazard. Somaes
SO §rE oM prong
anasion of shumgping. Hedp is
AvRIlAENS [0 iGanily STEDN
A shumging hazads

Rainfall % segsons
partiesrny and bobal armownd

Topograpkny’ Wiars ans
slopos, droinnges, sirasms,
and obher physical featunes
located? Are thare critical
mrans that will rodquin
spacial aterdon?

Wildlife habiteort

protection.

Harad wdll s harves! afac

wilidiife habitat? Eliminalng Abers: Shda-boom celimbers begn the manufac

alk Rab@al, lor axampla, My turing procoss right in he foresl They gueckly srip
Plan far a nes fodasi. dispiaon alk use al tha aen olf thay branchas and cut the shem ifo st lengihs
o . = | Plan for a Shyling and caba harvosting (balow ) are used on

: j " new forest, sieep slopes whione ground-bosed equgman; canncd
Arg thane olber plants, in ) opefale. Thase machines

Ackiibon o thees, that
indlicabe spocial procauions
about the harvesd prea?
Whal kird of forast will b
gcram after tha hanmst and
Py juckhy will tha sile b
rEfonasiadT

ore capable of raaching
oul & quartar mae, BRng
kags off ihe ground and
msdwing 1ham 1o & Landng
whisnn hry sne hasled
Feady

Whatever e chosan
hanast systom, i mus
protesct e long-berm
FatnCed VRl of th fomesd

Trees et for Tufure
Fisreesd miusl b of
marffiches vigor amd
seeapiable apachas to
afEUrE ConinsoLE
freraing amd harsTing
Thay el slio e

T
lo enhanss Ehair wursival
and groeth 21
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HARVESTING

M Use the economically feasible
yarding system that will
minimize road densities.

B Consider the potential
for erosion and possible
altemative varding
Sysems priar o
planming tractor
skidding on sieep
or unstable slopes

The borest band pactured
ini tha IOpOgraphic maps
ahow I8 the same and
pactured on page 7. Here,

il is usad ba ilusirate Bmbar
harmsting BMPs. Looking
Epck @t i map o0 pags T,
YOA CAN 268 1 diasn
Clnyon pictured aboss and
in the mountain top banch
Bherm o 1he Eparaghe
frap on the nexl page

Theit conbour lirsas Indicata
i cordrast badwaon the
twn lpcations. Tedrain
iarances kke ihis call for
Rinreisd Ischnguaess had
consicnr th pooanial for
RN and BE maact o0
wiher quality

& small skyling harvasting
systam is planned for Bha
Bleap canyon Bliee. A
pErannial SAeam funs
i Bhay Casmynn and
CYRMS Ind0 A waddand ai the
ios of tha slops. The
skyling will oparale from
tha road, wsing an overhoad
CaZEA k2 reach down Bha
hillside and pull suspanded
loggs U b0 the moad (dotied

foligws tha contour,
shirtang arcund (he top of
tha caenyon and
tha intermitlenl straam which

draing into the panennial
Ao Sineam,

SKYLINE Logging

ingets igad Myeul &h BhgE ()

lireps indicats the plannod
cabie seflings). Log
Landings are planced
along the road. These
small landings reduce
1ha o for exbanse
S ivElGn 10 Cired ol
fiat aroas 10 pile Iogs
Higlico that the harsast
plan shiws hs Boundaty
of the SMZ along the
porenrial stream, and
ncludes the wotand o the
1oa of ke hilkssds, The small
skyline makes it possible to
harwest Bmber inthe 5312
withoul disturbing tha sosl
Inciivadieal irods can be
i froen the SMMT
without tha risk of damag
o warlne gqueality

Whan ihe lerrain B mone
gentle, s had shown in
tha Iopographic mag on
tha el page, othar
hmung GO DN S A
availabla. The harees
plan for this mountain
banch calls for ground-
bated skidding equiprment
pictunad in the far righl
pheto. Tha shope is loss

ihan 30% and woll subed

Lo kg equipment. A
lsmpirany access noad
(dashad ling) ks plannad o
coma o [hedy maen haiil rosd
Il skt aroursd B ouler
edga of the bench and alicas
dorenbill skidding 1o 1ha
marked log lardings along
1hsir o,

Designatod skid trails ang
planred for this wnil (dotbed
lnes on e map). Pra-
plinred skid trads Bmil sl
disturbance arnd polontial scl
compacion. They should also
bt cesigriatid 1o avoid nadual
drainage anes. Skidding
equipenani k5 bmiled o
g dirsignabsd rads
rather than “go-smwhers”
trails [see diagram, page
240, Try to confing the
Brea covinpd Dy s 1rails
and Landings 1o less than
15% ol the lotal wnil

Rogardless of tha harves!
EYELaMm you choose, baing
e [y rerer thes resac] Besnees]
despinds on protedting tha
gial



TIMEER
HARVESTING

B Design and bocate skid trails and skidding
aperations 1o minimize soil disturhance. Using
] ' designated skid trails is one means of limited site
disturbance and soil compaction

Ressarch and field
superiance irdicsle that
desigrated skid irails

may ba ondy slighily
moee axpanslve, than

Viltien designaled skid
irnils &t compared o
"o anywhene™ skid
tFails, thava is litths oe-
ferenca in winching, bl

M@ar plan kog landings
riad drainage aneas, which
e inclicabed by v-shapd
conbour linss

i lange diflerssos in tha “go anywhen™ skid
ares coverad By akid ralls.
Ll
: .; -I‘,-T L H
= ., - - & |'ll'_‘1
| I O it AT P
s L] L] L # 5 'l
1-. ‘-I- -.: :i'.. : 'p - .l s
| E;n.r 5 l-l- i'.'l ':: o ‘t 1
. ";: a. -""-l. .
| ah_ 1-:-: .-. -r-.":l*'
H Ij_.." "t !
| '{‘ T
.

SKIDDER Logging Unit

page T

As much as 40% or
miore Of STy S
b covisned with skid
irails W they are nod
plansvi=d mnd msrkad

# Minimize the size snd number of landmgs o
accommiodale safe, economical opertion.

in BdvENCE.

This sy B diirstis
in cartais efuaiang
wuch &8 whaen afiempl-
Ifig 1 sxpi fminaral
uoil to e G-
Inasion ard survival af
ea seadlings of to
desfurh aspan oot
systems which sncowr-
SpES COpECE regan-
wration. Howswar. it s
generally wiser fo limd
pround disharbance by
pre-plansing skid trafs
0 & 10 mEnimine
eroakon podendisl

B Avold locating landings that require skidding across
drainage botioans

B Locate skid trails to svodd concentrating runoff and
provide breaks i grade

B Locate skid trails and landings away from natural
draimage systems ond divert runodT to stshle aress.

W Limit the grade of constructed skid trails on
geologically unstable, saturased, highly erodible, oc
casaly compacted soils 1o a maximum of 3%

Llse mitigating measupes, such as waterbars and
grass seeding, o reduce erosion on skid irmls

Aight: Planning canm
Fedp mvoid sheep aicd
ralE on 8o
jgreater tham 30%
weiths hightly voadinle
seails. Albwings insiall
waterhae [see page
24) on alkis trails &
naadad

Poar locatian of log landing. Lags am being @
allcidid Boros Sruinegs.

F



TIMBER
‘ HARVESTING

B Tracior skid when compaction, displscement ard
erosion will be minimized.

B Avoid tractor or wheeled skidding on unstable, wei
aor easily compated woils and on slopes that eveeed
4% unless aperation can be conducted without
CHIITY CROEEIVE crosion

m Avoud -.|v.||.1-:||.ng with the blade lowered

Fedadl aalls an atedg
slopss are aMan
shallew. Scalping al
e Hiiar layed removes
e #ail's protectivae
cavar. lnaving it
axpossd 1o arosicn
DOon't s Ehe blads as a
brake or bo improve
Eractenn For akiddhers. on
sbesp slopes.

Other Harvesting Activities

Droinoge Monagement

B SEabeluse of reclaim Landimgs and lempomry mads
o -;-.ll:lph:llnn of use, | ogging wlash amd other naturd
tehirs may be scabered on them ond these disfurhel
areds reseeded 1o Erass,

Diiches, walsrbars o cansleping can grevem wate
sl alica on landings. Ba kure 1o walsrbar skid
iraila leading down bo Landirgs,

W Forf each ::|II|.‘|I.'I|:!_ ekl trd, o fere tranl, |'|rm|._|.,' nrud
imaintann a dsaonage system 1o confred the dspersal of
wiaber angl to preveTl sediment from CNENoE sircams

B [nstall necessary waterbars on tractor skid trails
\ppropniate spacing befween bars is determined by
the soil type and skope of the skad trils, Timely
imeplemeentation is imporiani

B When natura] res cEclion is madedquale 1o prevend
accelerated erosion before the nexd growing ssison,
apply seed of comtruct waterbars on akid trails,
bandings and fire waals. A light ground cover of slash
or mleh will retand erosion

24

S T S Whal hagpana whien (e
forant iRlar Layer in
scraped off?

¥ Mufirigeis for the nod
crop of fress 2o
removed

* Minaval =0l is

anposad i eroskon by
rainfall and surtace
Pl

® Soil dobE Hol felain
bl G .

B ALility of tha ol 15
Eiow IFees i reduled.

= Runcdl and asdmant
Eram it Irdadang,

t- W||I:1.'I'I.;-3|i dnert surace

waber from bare &5i 1o Greas
wihang it wdll nol cause evosion

Thefry Gl By CONSEnUCIad on
roadd, Wmndings, and sk rosts

[ pictured). Wirlorbirs can ba
consiruciog with a shoreed, bt
midschanical eqispeman (5 most
o, Tl i wialBrbar o
soid scal, at kool sighl anchas
doap, Shape thia banm, paralisl 1o
e cut, 84 least baslvl inchss abavn
the &kid trad grade. Corsiruct (ha
cut dowmwasand, But not mors than

at a 45 degres angle, 50 watar
runs 8o tha cutled. Be sure the
walerbar i open @ the ke

nmnd 50 wabnr nuind oul. VWiaber
should fiow conin slash, veqetation,
aF racks. Whan [Smporary S
moads are wabarbarmed, b suns b0
oonnac] iha walerbar inks “oulslops
i aylarcapd Bll suafas B

Sugpested Walerbar [niervals for
[farant Soils

Recommanded Waterbar
Spacing Distance for Roads
and Skid Trails

Caide ol Linstable Sodls Sinbin 0

Fomd oF [High Eroséon  (Liow Erosson
Tradl (5] Hitarard ) Flacrmrd
e 135 1T
5 10 14y
0 & 1g
5 &0 ¥
20 45 alr
T 6_f ] £

DT ervats ot B




Th-u guasstion "Hioes

much S08l ExposuUng e
EncRgh T IS common
whien proparing o sio
for a now fores!. Clean as
& parking kol |balow)

i ka0 moch. Mevw
forests noad tha
nutrignts and profocicn
suppled try logging
Eingh. Sall compaction
is anothar probiom with

Whian you pick up a
haandiul of fonast soil
heail of 1 18 s
recalesisnl Thes real i
#mply pore space that
heakds wator andd qir,
Haawy aquipmenl camn
BOpaeig 208 Dohas rEdu-:ir\-ﬂ e
space for wabsr and air. Siros
trps maad wakar and air o
groawth, e slast of [he naxl Sonaal
Ean suller Mo S0l compacticn
Cartain =oil condilicing aina
more hkely &0 Bad 1o compaction
Wal gods Ara mohs Compaciils
han &y, Thet mos Severs
comgpacicn oocurs within & fessr
mches of fhe surface. Linkoriunadaly,
thad 18 whisds saad garminalion Socurs
and whase moat of tha
waster-abaorhing tres rools ane fourd

Rﬂul.i-lﬂ:l"l ol slasn o decreass fine

harard s recommandad, |6 e fao
Soanas below, ong shows acceptabls
elash meduction (Eap); the ofher & Dol
Brcaplatie Decauss o0 much fra
REEA W kel

TIMBER
‘ HARVESTING

Slash Treatment
and
Site Preparation

B U'se brush blades on equipment when piling
slash

B Scanify the sodl only to the extent necessany bo
meet the reforestation objective of the ste. Siwe
preparation equipment producing irregulas
surfaces s pmfcm,:d. Care shoald be faken 1o
preserve the surface woil bonzon,

B Lovw shash and small brush shoald be lefi to
slow surface munoff, retumn soal nuinents, and
r.ﬂl.l'l Ilk !I!'I..'III.I.' |1H: .‘H."'L'I]IIIIE.

RW of o nerw foresd
My ncpuing B rémowsl of Som
logging slash, Seed from nearby
Inpes gorminases best in oxposoed
menaral 50il, Surface scarification
Becfrilas mus] exposs bans $od for
nare soedlings, while awoiding enosion
Tihee throo scones below show
mecharecal scavifaalion; iadeguole
(@), soeptabbs | midda), snd
corcersshee (battom)

‘Work snoand
exksbing small
ireses arsil borey
brish

B Carry ot brush paling and scanficaiion when
sivils age Froden of dry enough to nuinimize
compacton and displacement

Eiay clear of wel
aroms during

Rasuls B tis
croala compes-
Blon and water

quality problama.

[ | [_':lrr:. ol seanfication on secp
slopes In a manner thal MinmnMzes ernsion

L E T TT RS ]
ruks e hillaide



Broscseast g can ba
used |3 preapare & siie bor

a fuine Foresl, #an o Sleop
slopas, By carsdully mon-
|1ering madifure condiliong
i fire 2o B8 Bl sl
corviisme. ooy part ol the
matarial lnaveng 1B ddad
Fumus snd Llaigs kge
retladive®y uncmiurind
Adimramngs, the site s
ahier planied ar sl

1o seetd-in naturaliy

Site pewpar alich

e Bin b — fithianl-
cal or broadcail burning,
arn daslgned to gil i
nrsr forest off foa
wigorous. stark. When
combined with haaltfy
iree seedngs, eiher
planted or naburaiy
seded, thar rend s

thee mend genasation forest

Garsseally, Froughaul
Colcrada, natural
regenaration provides
mezrg han pdeguale
resiocking af
hardavled srean

i

| TIMBER
| HARVESTING

Reforestation

B Remove all logging machisery refuse o a proper
disposal sife (tines, chams, chokers, cable, and
miscc|tancous discarded pars)

W Limit waier quality mpacts of prescebed fire by
constriscting walerbars in firelines; not piacing
glash in drainage channels; and mamtaimng the
sircamside management zonc. Avoid mlense Ares
unbess peaded o meet silviculuml poals

B Broadczst burming and'or spproved selective
herbicde applicaton are preferred means for sl
preparaison, especinlly on slopes greater than HF%
Herbicide and mseciicide e nequires special traiming
and state licemsing of apphcators For additional
informaion combsct (he Codorado Lepartment of
Afracuiiune.

# Hapid eeforest

aged 10 re-establish probective vegelation

AMCas 15 crdour-

et




| TIMBER |
 HARVESTING

Winter Activities

Caolorade’s wisler freate-up Erings
the cpporbunity bor bow impac
iagping. With props precautions,
wvan work in senaithe aroas can be
dors wilhout alfecting waber gualily.
Thin is ofan the basl tene 1 ke
thasa silas

Tryng bo rely cn mamsry can ba

c:.m-:ldrr RIETW -:m‘nl i;:rrn.lru.-.".h:ln.:lln;l '.|.'|r|h:-:' harvests .W;lm" it W’"““' d
mg when logging sites that are charscClemzed by wel badons tha B falls 1o ivold

meadows, high-water ables, sensitve mpanan conditions  fogging activity damage.

or other potentially sigrificant soil erosion and compaction
bhuarards.

B Consult with operators experienced in winter logging
techmigues.

B Conduct winter logging operations when the groamd s
frozen or spow cover is adequaie {pencrally mone than one
food ] b muimimize site disturhance.

W Belore lopging, mark existing culven locations, Dunng
and afier logging, make sure that all culvens and diiches
are fumctional

m Prior to Felling o wel unfrosen soil areas, uie iractons
of akidders to compact the seow for skid trail locations, Compact shid tral s belors

. lhm .This reaids
Avoid sieeper arcas where frozen skid trails may be wtﬁ:num are wlill wet
subject 1o erosson the next sprng, i ok comnplataly frozen.

B Do not beave slash and tops o streams

B He prepared to suspend opemtions if conditions change
mpidly and when the erosion haznrd becomes high

B Retum the following sammer and build erosion barmeers
on any trails that are sieep encugh bo crode,

EMZs can ba totally obscursd
by henoy mnoew. Avold coslusion
by muarking bowndaries abead of
B Tirel Snow

Winlar (Prws Lo happen
gisichby Dan'l Lilis chafoes
with soil daturbands and
ponaible pinalon. Expect tn
mhart-chown tampanidily,

Walsrbar all akkd iraits prior
o ipring runa, H prohibied
by frages ground, metall
waterbars dufing dry surmmas
mantha, Tomparady aroslon :
L lating o

.
¥k can be used wnlil
watsrtaem are nvialisd

i



TIMBER
HARVESTING

Road and Drainage Considerations

B o road systems across areas of poor foundation,
consider hauling only during frozen periods.

W Dhirng cold weather, plow any seow cover ofT of the
roadway to facilitate decp freezing of the road grade prior
tor hsuling. Use compacted ssow for road beds in
imroaded, wet or sensitive aites, Construct snow rosds for
snghe-emiry Brvests of for iemporry rosds,

B Fullowing completion of snow road use, restore
stream cressings 10 near pre-road conditions t prevent
ice dames, Do pot use the stream channel for the roadway
except for crossings, Water-bars placed on winter roads
jus2 above dramage crossings will divent snowmelt onto
vepetative fillers mstead of directly emering streamooises,

8 [ prepared to suspend operations if conditions change
rapidly and when the crosion harsrd becomes high

W When plowing snow for wimner timber
harvest, prior to spring breakup, provide
breaks 1 snow berm to allow road drainage

This is Bn inadesunts job of
resiodirg & lamporany s @
ihould ba compheted bebars stneam
Birmi Beingli. b7 Sddition ko The streambed,
It sppaars that gtresm bank aned S8
dEmaga s accuiring
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Ta provide a winter mad grads capable
of By hasling, absays remaowe Bre
eover, Desp-frozen road st sces hava
iremendous strength. Dont ket snow
cover imsulate and woaken ihe road —
plow during cold sseather.

Raad sirfacas daladiodats fapidiy
wndgr haavy hauling and Ehaeing
somparahares. This rmoad surface s
siarfing fo break up. Hauling shioduld he
suspenced. or lirmsed o colder por:
Siong ol the davy.

Snow berm breaks allow for spring
drainags withaut demaging tha rosd
zurface.




HAZARDOUS
SUBSTANCES

HAZARDOUS
SUBSTANCES

B Enow and comply with regulations governing ibe
storage, handling, application (inchuding licensing of
applicaiors), and disposal of hazardous substances

Pesticide wse requires special fraiming and state
licensing of applicators. For additional mformation
contact the Coloradio Depantment of Agricubtune

W Reduce or eliminate possibbe adverse effects on
waler quality by proper handling and application of
el nars

B Prevent wader contammation and nsk
12 humans and aquatic life from clean-
mg and disposa] of pesticude containers

B Cleaning and disposal of
containers and equipment
muast fillow federal, state.

and local Laws. Records
should document b amd
where containers are disposed.

Pesticides and Fertilizers

B To prevent the entry of hazardous subsiances

1l '~1|r!':||.'r WwWalers:

A. Al adequate vegetative bufler mane s needed to
imsure that the chemicals are ot sprayed, or
dramed into any surface waler either directly or
camied by water rumodl, Generally, o buffer area
of ot keast | 50 feet wide 1% recommsended Fos
maost appd ications

B. 1T serial application of pesticide is required,
chieck the label for restrictions on acrial
application

C. A spill contingency plan to handle accidental
spills, including clean up, should be developed.

B Always refer to chemical label instructions for
adddenal guidance on wse near waler and
required buffer roncs

B o enhance effectivencss and prevent transport
mba streams, apply chemicals during appropriate

weather comditions (generally calm and dry') and

during the optimum tme for control of the tanget
pest or weed

caimiply with abict regulations. i




STREAM
‘ CROSSINGS

STREAM

CROSSINGS

Legal
Requirements

B |n some caes il i MeCessary 6 seCung cerlanm
permils prios 1o altering a stream channed
Compliance with Section 404 of the Clean Waser
Mgt 15 necessary 1f the activity has the polenial 1o
impact any waler aren considered “waters of the
LL.5" Only consultation with the appropriale
apency will determine the achaal necd for a 404
permil. The consequences for opermting withou a
permat, if needed, could be significant, inchading
work stoppage and possible monetary fimes. The
landowmer and'or operator shoald consult with
their lacal LS. Army Cosps of Engineers
regarding 404 permit infarmnation,

Corcinte planks, fastenad logethar
and atrefched acrows the streambed,
provide an improved Tord croasinga

Lismiled Eraffic om this imgeowed Sorgd
crossing has miniral impacl on the
sbrgamised ang aon sedirsnl
panaduction,

30

SIm can be crogsed with
cubvesris, brdges or fords, Culveris
e thiy MOSs! Ccommon shsam
eroasing struchune, Bridges an
bast for |I]I'ﬂll! SITEBMS &Nk Areas
plagued with floatabie dabeis
problems. Bridges also have less
affecd on fahorios than olhor
mshads. Fords are ks Gosirabie
becauss of conlirued deburbanos
o the siream bed, Choioe of the
SANG AT CrOsSnG mathod dopands
an i folowing

Stroam size

Cost of conatnichon and
miainbemnande

Amount of road uts and yeats of
L

Hiss e raad sapenach bes weh
respect 1o the Siream

Saodl foundation condifions

Aol ke pOuUIpmMEn] and malmnials
Applcable pacmil FegqUINGMonis

A wrong chodce of stream crossing
mapthod or impropor sizing can resuli

in maje damage (o Dofh Ehe smmediale
Eate @nd down-Seam wabor uses

wnough from the sieam ™=

ihat fhere s no chance "'\\

of ditch sediment S ©

maching the sbream i '
Ewven haavy egulgsnant chimnnal. 2 i
can wties &lFaam -

erassings with anky




T

CROSSINGS

Design
Considerations

| n'ﬁ“-il.'l'l- shivam Crissmg fos .ﬂm;u.ull: MassIge of fish,
EIEIL ETEpAct 00 waler q!.l.'llilh_.' and 1o hamdle peak
runcdl and Plosod waters

B Uross eireams a8 nght angles 1o ke mnin channel

if practical

B Cubvents must be adequately sived for the applica-
T, For meost nm1||l;;|l||u1'. use culverts with a mini-

mum dinmeter of 18 inches for permanent skrcaim
orossangs aml cross drains,

[ ] .-\djuu: the road F_mq.l.: i redlisce 1he conceptration of
warler carmied |'.-:,' dranage ditches o slream crossings,
B Direct drainage Mows throwgh an SME and away
from the stream ¢rossang s

B Avond ummprosed stream crossings, When a culven
or bridge s mof feasabde, bocate drve-throughs on o
stable, rocky portion of the stream channel

u u hion short=loimm acoess o

fosesd lamd 8 cul off by o stroam,
peoriabin bridges arm one sokilion
Thery offar this Beadbdlity of con-
venbenog and relatively low oot

4 timber harvest or other fofest
aCindy cin be camied cul over a
sl pesncd Ol B s i CroEgeni
osasily restoned io i ongingl condition
This raiimad car poriable bridgs
provided Bcooss o an sighd acre sale
A appropdiats crossang. appnoximalely
len festsl widsa, with finm S0d banks,
vl graedie, and requiring mirsmal
vogoiation cloasing, was seleciod
Tha twaniy-lpod-long bridge was
heiudesd] (P placE Wil @ MBS tnack,
siratched aonois e sbhanm and sal
inta place in one day. Cribbeng for

tihe bridge consisied of ten-loat-lang
nbers Lakd on tha ground approds
makely four Tewl sy from tha
barik. A smadl crmwder ractar

finished the nsindation by building
this rosd agprnachas b th brcge
This durable bridgs crossing was
used owdr i Ehreed- kil pirEng

A pprcimarely aenty-five

A0, 000 . log bk loads wers
haled Boross 1. Whan the karsest
wad complatad. all logpging and shod
trail rodds wads rergionid and the
lmpodary Bridge remosed

&

Allewing dich Culverts
Bo dFEIN INbs & stream |y
Aol geod praciics.
Cuilwid® draimsge should
B dirmcted Through &
wagelalive filter balove
fwaching the siresm.

ahould be inglalled ab

righl angles 1o the
channal ’

& n
Fd




'STREAM
CROSSINGS

Installation of
Stream Crossings

W Minimeze stream channel disturbances and
related sediment problems during constraction
of romd and installation of stream crossing siractares

B Time constmiction activities o profect fisherics
amidl waber quality.

B Do not place erodible material imo siream channels
Remove stockpiled material from high waler soncs

W Locaic temporary construction bypass roads in

locations where the stream course will have mimmal
disturbamce,

B When using culvens 10 cross small streams, install
those culverts 1o conform to the natural stream bed and
*\.|-:||'-\: of all streams that suppon fish.

W PMlace culvens slightly below normal stresm grade 1o
avird culvert ounfall barmiers. Do not alter sream
channels upstream from culvents, unless necessary to
prodect fill or to prevent culvert blockage.

W lmstall culvens to prevent erosion of fill. Compact
the fill material to prevent seepage and Failure. Armor
the inlet and'or outler with rock o other suitable
masenal where needad

W Consider dewatering stream crossang sikes during
calven insallstion

W Ulse one foot minimam cover for culverts 18 o 36
inches i diameter, and a cover of one-thind diameter for
larger culvens to prevent crashimg by traffic.

Consiructon of Sireen crosaings
heii tha grosiest polentisl to
CaLiSa (MmN i
peolluthen. Complets the work a1
fasl #a possible dusrirng & times of
yihf wiian e laadl damege can

nd carries sireaen water.
The dowatersd siraam channal is
bpireg clearnd for the culveri.
The cubveri fowndation and irench
wally must be froe of logs, stumps,
limkss., ov Focks that could damage
Lree pipas.

Tha temporary chamnel in the
fearagron

Thee euibvert bad i graded 1o the
apprapiiste alope 1o canbarm with
I mlisral stream bad, The bed

dintsibadion of the load over the
lengith of the pipe.

Aligremant ks critical for the
culvert ko function property.
Culverts set 1 an snghe fo the
chanmesd can Cause bank srosion
Swewed cubverts can deselon
dateris probésms. Cutvar i‘# r
mligrement maisd g 1ha magir sl [T
slraam chansel s |

Place cubvart alightly Babow 1fe
nabursl strgars bed, Waler skayld
drop alighlly as i antemn the
culverl. The nabwal rock bed of
i afream serves 1o conbrol
wiakid valoSity and prolecd the =
tulver] as water aninrs the inlet Er—

ﬂ_‘—ﬂ Sl 1 L el

e N

T Y
tolny

v

A O O O mﬁ"'

Water should drop Fear
alightl it Ente

Al least ona foot of cover .hfwr;::r_ " =

or gna-thind of diameter for

fargar culverts, Start to backfill over ano ond of

Tamp back{ill matoerial
r = . at regutar intenals.

" Base and sidewall fill
\ ] material should be
| . compacted, finer sodl

P S

tha cubaarl. Than cover e othar
e, Backfill material must be
Iress of limiss, rocks, and ofher
debris that could dent the plps or
s waler 1o saep around the
LTI )

Orce e snd4 are secured by
backfill, tha cenbed is covared.
Powr Bkl matarisl oved e log
al the plps. This allgws fner il
panticled 1o Bow around snd andar
tha culver] aides. Largar particlos
folll Bo 1he outiide, Fing soll
particles clois bo B cubeerd
compact more sy




Tamging Pl snarierial
throwghoul e enlire
Backiill process M
Inpodiant The bass
] midawall material
should be compactpg
firng. Ths mduces
s inka 1k il

Both e Ccaulver inlet
and ot ehiodald b
armored. Rocks, logs
Of QFIES Seoding cen
e i 1 @red el
hvirian b atiomn
agairml srasan

Whan tha new culvert is
cipened o wader, watch
Bor the need io add
PrOrE Ao grrnie, B
miare that & mérdmum ol
one feni ol compacied
ol covesrs the lop of
tha eubsart

AT ChasCiinsg 1o b
sure tha e Culvart s
workireg, ihe dewaiering
channel s chosed

Rogsd approachas to
tho new croasing sre
the naxl phase of
camstruchan

Laryeds of Nl are pushsed
o place &nd carefuihy
eompbted 15 build up
andl rabelain & cofiehi-
Hond moed grada

As & Ninal precautssn
dgiashiil sedirHenl efler-
b 1Pl ARrEdeT, & BlEE R
filar wirst e B coh-
afficisd agand ERa
enllver! outhe

T]IE need to safeguard the
future of our water resource is
essential. With the cooperation
of all forest users, and the
apphication of the information
on these pages, we can protec
the water quality of Colorado’s
forest lands.

Please be aware that BMPs

will improve as our knowledge
of the forest increases over time,
Forest managers and timber
industry professionals are
continually developing new
techmques and equipment

to meet different needs.

Thunl-: you for doing your
best to put BMPs to work in
the forest.

R x|



“Colorado s foresis are essential
i the lifestyles of people in our
st Forests provicde fobs,
recreation, and sources of clean,
high quarlity water that support
dquatic resonnoes, drimking water
suprrlies amd aesthetic needs,
Stewardship af owr forests comes
throwgh edwcation and commit-
Rerl ol Corrcio, .f:'l.'-r.ljw.rp-r-
wanls o be @ good steward by
profechin I Colewado v water
quality. This guidance provides the
teals fo do a better fob™
Cireg Parsons,
Watershed Section Manager
Colorado Water Cruality
Control Divisaon

"Thix bookler, and subseqguens
training sessions, will benefit the
erviromment by ontlining practices
witich will mimimize pofitic!
fpacts from limber management,
We commend the Colorads Timber
fnchistry Association for it
initingtive to enact thexe voluntary
;.Ih'n.'rfi.'tw tn Colormdn, and fook
Jorward fo the epportusily io
support the fraining sesstons eand
distribution of the bookleis,”
Clint Kyle, Chair
Colorado-Wyoming Society
of American Foresters

The Coloradn Tree Farm orgoanizi-
fien woorks fo help forest landown-
ers ereate andior maintain healthy
andd prowuciive fovents, Best
Management Practices for
Eﬁf!ﬂiﬂrﬂ‘ L& CIRE I'.!"’f}“" !l{',Tr lmb
vei prodirced o sagpply thed End of
information, It not only provides
s :'ﬂ'.l‘fl}' wriien aird fllictrated
puidelings on how to best carry
oiil verrious forest management
prociices, i explaing why these
mirdelines produce superior
rexilis, This publication will be of
great benefir fo foret ndaswers
and the general public because it
will wltimately berefit what they
have in common...one af our
greatest nahural resoirces,
Colovade s fovests,
Wes Rutt, Cheair
Colorado State Tree Farm
Committes




