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5.1 ROAD TREATMENT AND DESIGN PRINCIPLES

GOALS OF TREATING COUNTY ROADS
I n treating maintenance and design problems on county roads, our goals are to:

v" Prevent or minimize delivery of sediment and chexlsito streams.

v" Prevent or minimize the interruption of naturaldidpe and stream runoff patterns.
v Protect aquatic and riparian habitat.
v

Restore and/or provide access for adult and jugdrsh migration on all salmon and
steelhead streams.

To accomplish this goal, we need:

v Solutions based on treating the causes of erosidrsediment delivery
v" Low impact solutions that protect water quality

v Low cost, effective solutions

v" Permanent, low maintenance solutions

INTRODUCTION

Watersheds and streams have a natural backgrotendfrarosion that can be
substantially increased by human activities. Delivadf eroded sediment to stream
systems occurs through various transport procesaesperate in all watersheds.
Natural erosion and sediment delivery varies fretatively low amounts in stable
watersheds underlain by resistant rock types, topawatively high amounts in
watersheds that have soft rock types that erode eesily. During large storm events or
extremely wet winters, mass wasting or landslidlagge-scale gully erosion, stream
crossing failure, and stream bank erosion are tilaely to occur. Between large storm
events or during poor water years, erosion rateg@nerally lower and overall sediment
delivery is low, although sediment may still ertteg stream from various erosion
processes, particularly associated with road abdard ditch drainage practices.

Native anadromous salmonids have evolved and ssfotlgsadapted through eons of
time to changing stream habitat conditions produmestorms, floods and natural
geologic events within this dynamic environmentwedweer, excessive man-caused
sediment delivery can combine with natural sedinpeatiuction and delivery to streams
to cause both impacts to water quality, as wetlasterious effects on anadromous
salmonids by filling in pool habitat and embeddspawning substrate. Roads are ofte
singled out in the sediment assessment procesis avater quality investigations for
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several reasons. Roads are typically a common ispdoghortionately significant source
of accelerated sediment delivery in managed watelsH-ortunately, most significant
and common erosion problems occurring along roadsbe predicted and cost-
effectively prevented or treated.

EROSION AND SEDIMENT DELIVERY

Roads accelerate the natural background rate sfcgroThey are subject to failures and
severe erosion during large, infrequent stormsyedksas chronic surface erosion every
time it rains and runoff occurs. Three processesesponsible for most erosion from
roads:

» Chronic surface erosiofrom bare soil areas including unpaved road beds,
turnouts, road ditches, and road cutbanks — arg/dm@l is subject to surface
erosion during rainfall and runoff events;

* Fluvial erosion including gullying, erosion of stream crossingsl atream bank
erosion, that results in the direct delivery ofde=d sediment to stream channels;

* Mass wasting or landslidingn road cutbanks and fill slopes, which may delive
sediment to a stream, but almost always interfergstraffic flow and public
safety.

A portion of this eroded sediment is deliveredtteam channels, either directly when a
stream bank collapses into a stream, or indireckign eroded sediment is carried by
runoff through ditches, drains or gullies beforengadischarged into a stream channel
(Figure 1). Eroded sediment that is not deliveced stream is either permanently stored,
or stored temporarily until the next storm takesmwiay and delivers it to a stream.
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Figure 5.1 Flow chart of erosion and sediment delery to stream channels.

Recognizing and understanding which of these engsiocesses is occurring at a given
location is crucial to designing the appropriagatment or corrective measures. Once
sediment is delivered to a stream, even the smalfetreams, it is seldom retrievable.
Any sediment originating from county maintaineddsa&ffects water quality and aquatic
habitat. Erosion prevention and control of sedintativery must take place along the
road, before eroded sediment gets delivered teearatchannel.

Of all the erosion processes in a watershed, relded erosion is often the most easily
identified and treated. Successful treatmentstasien prevention and erosion control
along county roads should be designed to addressrtision process (surface erosion,
fluvial erosion, or mass wasting). Not every sowtsediment can be completely
eliminated or prevented, but much of it can be. @lh@ce should be among the most
effective and cost-effective methods for reducimgtisk of erosion or reducing the
volume of eroded sediment that is delivered toastie

Surface Erosion

Surface erosion results from raindrop impact andghamneled water flowing over bare
soil during and after rainstorms. Exposed soil @@amon feature along roads, and
anywhere there is bare soil there will be surfacsien. This includes cutbanks, ditches
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turnouts and unpaved sections of road. Althoughatchronic process, the more intense
the rainfall and the greater the runoff, the mandage erosion occurs. Surface erosion
turns into sediment delivery when the runoff digglea into a stream channel, often
through rills or small gullies, or directly througbad ditches.

Sediment Control Principles for Surface Erosion

» Keep bare soil to an absolute minimum when condgdtnd use activities. This
is the single most effective method for preventangd use related surface
erosion.

» Mulch or revegetate bare soil adjacent to streaamcéls, or other flow transport
paths, to the break-in-slope near those areaschihg is the single most
effective and cost-effective method for controllsuyyface erosion.

» Keep runoff from bare soil areas well dispersedspBrsing runoff keeps
sediment on-site and prevents sediment delivesyreams.

» Direct any concentrated runoff from bare soil are&s natural buffers of
vegetation or to gentler sloping areas where satliicen settle out.

» Preventrills by breaking large or long bare argagto smaller patches that can
be effectively drained before rills can develop.

» Disconnect and disperse flow paths, including rakeditches, which might
otherwise deliver fine sediment to stream channé&lss prevents most sediment
delivery.

Fluvial Erosion

Definition - Fluvial erosion includes gullying and streamlbarosion. Gullies, eroding
channels greater than £ o cross section, form when concentrated runajfiss and
erodes soil along its path. Along county roadsliggiare commonly found where road
surface runoff has been collected and then diseldang adjacent hillslopes, where
“shot-gun” culverts discharge onto erodible filbgés, or where stream crossing culverts
have plugged and overtopped.

Gullies are most commonly located below the outbéwitch relief culverts, berm drains
and below berm breaks; at shotgun culverts; omstrerossing fill slopes; and where
runoff from upslope private properties flow ovee tload cut slope. The largest gullies
often form when a stream-crossing culvert plugsféowd overtops the road. During
large, infrequent storms and floods, stream crgsscommonly fail in the following
ways:
» Overtopping, which may occur when a culvert pluagsis capacity is exceeded
and water flows over the road and gullies the det§ilslope;
» Stream diversions occur when a culvert plugs oeegs capacity and the stream
flow goes down the road, instead of over-toppirgggtieam crossing fill;

Rate of erosion The amount of erosion that occurs is a combfoadtion of the flow
volume or flow velocity and soil erodibility. Alllge equal, the greater the flow the
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greater the gullying or bank erosion. Similarlye tinore erodible the soil type the more
soil loss will occur. Fine grained granular sdite silt and sand are most likely to erode;
and rocky soils and bedrock are the least likelgrome.

Gullies usually form during large storm events, thay can also be a chronic source of
sediment where gullies gradually increase in sizegr@am banks continue to erode
during small and moderate runoff events. The Iatgem events usually trigger greatly
increased fluvial erosion, as new gullies form arting gullies enlarge.

Sediment deliveryFluvial erosion is usually a very efficient seint delivery
mechanism. The larger a gully system, the moedylithe eroded sediment will be
delivered directly to a stream channel. Fluvialson rates can vary greatly between
watersheds, depending on soil types, land useaamtirhanagement practices. Finally,
even gullies that have been stable for years cae se efficient conduits for fine
sediment delivered from other sources, such assoddces and ditches. Gullies are like
conveyor belts; any sediment delivered to a gustem from another sediment source
such as road surface runoff or cut bank erosiolikey to deliver to a stream channel
somewhere down slope.

Sediment Control Principles for Fluvial Erosion

» Prevent gullies by dispersing runoff from road aaefs, ditches and construction
sites, by correctly designing, installing and maiiming drainage structures (e.g.,
road shape, rolling dips, culverts, etc.) and bgpieg streams in their natural
channels. No single point of discharge from a roadther disturbed area should
carry sufficient flow to create gullies. If gullie®ntinue to develop, additional
drainage structures are needed to further displeeseinoff.

» Direct any concentrated runoff from bare soil aysash as road surfaces, into
natural buffers of vegetation, or to areas whedensent can settle out of the
runoff.

» Dewater active gullies to prevent their enlargensat to reduce their capacity
for sediment transport.

» Dewater old gullies, even if they are not activetgding, so they no longer carry
fine sediment to streams.

* When dewatering is not possible, options includenciel armoring and grade
control structures. However, these specializedienocontrol techniques are
more costly and less effective than preventiondawlatering gullies. Channel
armoring and grade control structures typicallyuieg)specific design, proper
installation, and a commitment to maintenance.

Mass Wasting

Definition- On county roads, the two most common types afdades are fill slope
failures along the outer half of a road built oeegt slopes, and cutbank failures where
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the natural hillslope has been undercut by roadtcoction. Where roads are unstable, it
is usually because of poor construction or mairteagractices (e.g., the use of
uncompacted fills, fills containing organic delwissidecast spoil disposal) or because of
the location where they are built (e.g., steepedppnstable geologic materials or soils,
or undercutting by stream bank erosion). Unstatéels are most commonly located on
steep hillslope areas, and on soils or geologienads that are regionally know to be
unstable. Roads, especially wide roads, increasé&euency of landsliding by
undercutting hill slopes, sidecasting poorly conteddill onto steep slopes, and
discharging road runoff onto potentially unstabtgss.

Rate of erosior In many watersheds in California, mass wastsngvery important
process of episodic (storm-triggered) sediment gpcdn and delivery to streams.
Bigger storms are noted for increasing numberamddlides, and this is especially true
along roads. Some unstable fill slopes and cut &akall at once, while others show
signs of instability for years before suddenlyisigd Signs of unstable road fillslope
include cracks and scarps in the roadbed, andrigdrees on the fill slope. Signs of
cutbank instability include leaning trees, scanmpg #he occurrence of failures, slumps
and gullies that deposit material on the roadbé@se€ signs can be used to predict the
location of road failures and to implement preventreatments.

Sediment deliveryLandsliding creates sediment delivery when niatslides into a
stream channel. Some types of landslides are efticit delivering sediment to streams
while others rarely result in sediment deliverycteas affecting direct sediment delivery
from fill slope landslides include proximity to &rtes|am, slope steepness, slope shape,
moisture content, and soil composition. Road cukbdandslides are notoriously frequent
where roads cross steep hillslopes, but typicalti Imajor amounts of sediment delivery
unless they are large enough to pass over thearméddontinue downslope. In contrast,
road fill-slope failures are less frequent but lesudirect sediment delivery when they
are located close to a stream channel. Very fedslates deliver all their material to a
stream. Some sediment is usually stored on tihs&dpk before reaching the stream.

Sediment Control Principles for Mass Wasting
* In general, the smaller the landslide, the moréye€an be prevented or
controlled. In contrast, larger management-relédadslides may be preventable,
but they are very expensive to control once theyrbsliding.

* Prevent accelerated landsliding by avoiding, miging or eliminating future
sidecasting on steep or streamside hillslopes.

» Divert surface runoff and subsurface drainagedblstsites away from steep,
unstable or potentially unstable slopes.

» Small fill slope landslides are often effectivelgpented or controlled by direct
excavation of all or most of the potentially unseéatmaterial. This is often the
most effective and cost-effective technique fovpreing road-related fill slope
landsliding. If the roadbed is too narrow, move tbad into the cutbank
(cheapest) or rebuild the road with a structuradinforced fill (most expensive).
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» Control sediment delivery from some medium anddaige fill slope landslides
by excavating and removing material at the heati®tlide. Removal of mass
from the top of a slide may unload the slide sidfitly to stabilize the remaining
mass. The amount of unloading required is a teahqigestion that requires
professional analysis, and the outcome of the wiihggis not a certainty. A
trained engineer or geologist should be consulted.

* The most cost-effective sediment control treatni@entarge, uncontrollable
landslides is often direct excavation and remov¥alide material poised for
delivery to a stream. This is the one-for-one mieere every cubic yard of
material removed is a cubic yard not delivered stream by continued
landsliding. This technique reduces sediment defibbet does not prevent or
control landslide movement.

» Sediment delivery from most cutbank landslidesoisgreat, unless they are very
large. Excavate landslide debris that is depositethe road or in the ditch and
haul it to a stable disposal site.

» Large, old landslide scars are ugly but the maocess is often surface erosion
and gullying of the surface. These processes &ee difficult and costly to
control due to the extremely steep slopes and Haisigrowing conditions.

* Revegetation is a valid long-term restoration tégia for unstable and
potentially unstable slopes, but revegetation metomes very difficult and the
benefits will take decades to occur

‘BIG THREE” COUNTY ROAD MAINTENANCE AND DESIGN PROB LEMS

Public roads, especially county roads, are unieukad an inherent disadvantage in
meeting today’s water quality objectives. Theyevesually designed and constructed
many decades ago, and many are located in ripaoia@s so close to streams that water
guality impacts cannot be avoided. They were dfteit to follow early private road
alignments, for convenience and to minimize cormsion costs. Water quality
protection was not a consideration. Although eleimiehpoor location cannot be easily
addressed, as there is little or no realistic oty to alter their current alignment or
location, design deficiencies can be solved thraughogram of gradual upgrading and
long-term maintenance activities.

In spite of their inherent and inherited problemsny county roads have significant and
correctable deficiencies in three of the most comismurces of road-related water
guality impacts. These are related to elementy abad surface drainage, 2) stream
crossings, and 3) slope stability.

1) Road Surface Drainage Design
Standard drainage engineering practice calls ®ctilection, concentration and rapid
discharge of road runoff into natural stream ché&riéhis is the way roads have been
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historically designed. County roads often have Iditches that are hydrologically
connected to nearby stream channels. That is,déwey surface runoff and fine sediment
in ditches and these ditches discharge the flowstrteam channels, either directly or
through points of connectivity such as ditch retiefverts and gullies. This design
facilitated the classic engineering approach ta m#&face drainage, but also kept costs
to a minimum, in that few ditch relief culverts weequired.

Four types of road features contribute to the cmmig problem of “hydrologic
connectivity” and its impacts on water quality. $henclude features or structures that
collect and concentrate road surface runoff, anctgtres that then deliver the runoff and
fine sediment to stream channels. These colleetmtydelivering road drainage
structures are the very things that can be rededignd modified to reduce water quality
impacts from county roads while still satisfyingjugements for public safety.

v Road surface shapee. insloped, outsloped or crowned) determinestinr
all or a portion of the runoff, including sedimemtd chemical pollutants
originating from the road right-of-way, are deligdrto inboard ditches and stream
channels or dispersed onto the adjacent hillslgj$se Figure 5.2) Most county
roads are paved, and this limits the amount ofsererosion that occurs
throughout the road system. However, cutbanksptiis) ditches and many
private drives are not surfaced, and they contellstorm runoff and eroded fine
sediment to the road’s surface drainage systemukiincately to local stream
channels.

v Inboard ditchesare designed to collect and deliver road run-off ebad and
cutbank derived sediment directly to ditch reliefverts or road-stream crossings.
This has been classical engineering design of saddce drainage systems.
Problems with inboard ditches are plentiful, anclude erosion and down-cutting
within the ditch, plugging of ditch relief culvertalteration of natural hillslope
drainage patterns, collection of emergent groundryvand increased volume and
velocity of runoff in both the ditches and adjacstneam channels. In more
urbanized areas road drainage can deliver polldtam private driveways, as
well as yard treatments such as fertilizers, insieles and herbicides.

v Cross-road drainage structuressich as ditch relief culverts often collect and
discharge sufficient water to create gullies otslupes below the road. Likewise,
water rapidly discharged from road ditches intairgtdrainage channels can
increase a channel’'s normal water load and foreeliannel to adjust by eroding
its banks.

v Bermscreated along the outside edge of many countysroad retain and
concentrate runoff over long road distances, sinda ditch. Infrequent or
inadequate berm breaches can cause the creatinlistpe gullies or deliver
road-derived sediment and pollutants directly teash channels.
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Figure 5.2 Utilizing road shape to reduce surface runoff. iféatia Salmonid Stream Habitat
Restoration Manual Chapter X. CDFG 2002.

2) Stream Crossing Design

Most existing stream crossings on county roadss@alby culverted crossings, were built
decades ago, and many exhibit serious deficieticgsmpact or threaten water quality
and aquatic resources, including listed salmonispec
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v Culvertsare the weak-points in most road systems, and roaumyty roads have
culverts that are significantly under-designedtémlay’s standards. The most
important culvert design deficiency is wilzing Only a small percentage of culverts
are sized to pass the 100-year design flow thieisurrent standard across
California’s wild lands. In addition, culverts thate undersized are more likely to fail
by pluggingwith organic debris and sediment than by overtogiy flood flows.

Most county road stream crossing culverts havebaeh designed to accommodate
(or pass) organic debris and heavy sediment Idadally, culverts installed decades
ago were often set high in the fill, not at theunak channel grade, and out-of-line
with the natural channeMisalignmentencourages culvert plugging, increases
maintenance requirements and can result in sewlet erosion where shotgun
culverts discharge onto unprotected fillslopes.

v Stream diversion potentia a design flaw in many culverted stream crossorgs
county roads, and elsewhere. When a culvert plugss capacity is exceeded during
a flood event, flood waters can only go two pladgsacross the road, over the
fillslope and back into the natural stream chanoeR) down the road and into
another culvert or onto an adjacent hillslope. @erage, the diverted stream is much
more likely to cause severe off-site erosion, priypgamage and water quality
impacts. Stream diversions can lead to inboardhditosion, additional stream
crossing failures or diversions where divertedastrdow overwhelms culverts down
the road, erosion and enlargement of natural stikeamnel dimensions, severe
hillslope gully erosion, or it can trigger off-sitead fillslope and hillslope
landsliding.

v Fish passagés a critical stream crossing design consideratiah must be
considered today. Because of their location, couragls often parallel and cross
streams that are, or once were, used by anadrosatmen and trout for spawning or
rearing. Until recently, culvert and stream crogsilesigns did not consider fish
passage requirements, let along the needs forgmssall stages of the salmon'’s life
cycle. By not considering this design element girtbriginal construction or in
subsequent culvert replacements, many stream ogsssn county roads are
currently barriers to fish passage.
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Figure 5-3. Upgraded stream crossing to retain runoff imcleh of origin and minimize
sediment input to stream. (California Salmonice&tn Habitat Restoration Manual Chapter X.
CDFG 2002).
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3. Slope Stability Design

Landslides are usually triggered by storms andd$od hey episodically contribute
sediment to stream channels via fill failures (cli® or indirectly through cutbank
landslide cleanup and other spoil management @ megintenance practices.
Historically, landslide prevention work has beesigeed and undertaken to keep roads
open, and not with the explicit goal of water gtyatirotection. Similarly, until recently
spoil management was a maintenance practice desggrieconducted to keep roads
clear, and not as a tool to protect and maintairemguality and fish habitat. Design
standards and maintenance practices for countysnoad need to actively consider
water quality protection when identifying and tiagtpotential fill failures and when
planning and conducting spoils disposal from cukidandslides.

v’ Fillslopesexhibiting tension cracks or scarps along thercuadf of a county road,
even when paved, frequently forecast future laddslthat can deliver sediment to
nearby streams below the road, especially on \egpsslopes. Water focused
improperly onto fillslopes by ditch relief culvers berm breaches may further
destabilize the road edge and cause erosion baewad shoulder. Some roads are
so close to streams that the fillslope encroachat® stream and fill failures are
quickly delivered to the channel.

v Cutbankslope failures are unpredictable yet common attmmty roads. They
deposit most of the slide material on the roadnpréd in the inboard ditch. As slope
failures, cutbank slides usually deliver low volsa# material to streams, except for
minor surface and gully erosion of the slide depesishing fine sediment into
inboard ditches and then into streams. The majoce@m with cutbank slides is spoil
disposal: how and where is the slide material disgdo

v Spoil disposafrom all landslide and related maintenance andrelgp activities is a
severe concern with most county road systems, @gtgooad management actions
must be confined to the road right-of-way. Standdiod spoil disposal have gone
from free sidecasting prior to about 1985, regasliaf location, to today’s near total
prohibition on sidecasting of spoil materials, eteough such sidecasting may not
threaten water quality.

PRINCIPLES FOR REDESIGNING AND TREATING COUNTY ROAD S FOR
WATER QUALITY PROTECTION

In this section we propose a three-pronged procedied “storm-proofing for
redesigning and treating County roads to lessdnithpact on water quality, while still
meeting transportation and safety objectives. @proach is complemented by a series

of principles that can be used to identify, préserprioritize and implement road-
upgrading techniques. Storm-proofing consists et8g road upgrading and

maintenance practices designed to lower the fregyuand magnitude of stream crossin
and road fillslope failures, and to reduce bottsegic and chronic sediment delivery.
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County roads are sometimes poorly located in @ia water quality. Designing for
better locations is generally not a practical sotuto road-related water quality
problems, because property lines and rights-of-araylegally fixed. With few
exceptions, such as road alignments through plaiits, County roads will remain
where they are currently located. For this reaimmain tools that are available to
protect water quality include specific practicesigeed to make roads more resilient to
infrequent, large storms and erosion, and to rethugie chronic discharge of fine
sediment and turbid runoff.

Storm-Proofing County Roads

The vast majority of County roads were constructeshy decades ago with very
different design and construction standards thanraeffect today. Historic designs
included long ditches discharging storm runoff éind sediment directly to streams;
stream crossings with short, undersized culven®rsion potentials and high plugging
potential; stream crossings that are barrierssto igration; fillslopes that are
susceptible to slope failure; and uncontrolled lsghsposal practices. Those days are
gone, and they have been replaced with standaatisniet transportation needs while
protecting water quality.

The fundamental design components of a storm-pdocdeinty road are simple in
concept, and there are a number of alternative adstbr practices that can be used to
achieve these objectives:

Storm-proofing road surface drainage

* Roads are hydrologically “disconnected” from théunal stream channel
network; this includes disconnecting current disghasites by installing
additional drainage structures or features suditel relief culverts, road
shaping, berm removal, and rolling dips.

» Typically no more than 150 feet of road or ditclowld drain directly to any
stream crossing.

» Road surface and ditch drainage structures aralliedtfrequently enough such
that gullies do not form below the road and thog gullies are dewatered.

Storm-proofing stream crossings

» Drainage structures (culverts, fords, bridges, ate)designed to accommodate
the 100-year peak flow, including floating debn&lasediment.
Culverts are designed to have a low plugging paknt
Stream crossings do not have a diversion potential.
Culverts are bedded at or near the natural charade, and in alignment with
the natural channel.
Shotgun culvert outlets are fitted with downspaatenergy dissipation.
Culvert inlets, outlet and bottom are in open amahsl condition.
Crossings of Class 1 streams accommodate adujtaedile fish passage.
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» Bridges do not significantly restrict channel capafor the 100-year flood flow.

Storm-proofing unstable fill slopes

» Slope failures that threaten sediment deliveryti@aed to prevent landsliding or
minimize sediment delivery when a failure does occu

* Small, unstable fillslopes that would deliver axeavated or structurally
stabilized so they do not fail during storms.

e Larger unstable fillslopes with potential to delige stabilized by buttressing,
retaining, partial excavation, reconstruction, pother means.

» Excavated spoil is stored in a location that ilstand will not deliver eroded
sediment to a stream.

A STRATEGY FOR IMPLEMENTING CHANGE

A three-step process can be used for prescribidganducting storm-proofing on
County roads. The steps include:
» Identifying problems and prescribing treatments
» Prioritizing proposed erosion prevention activitfestake advantage of limited
funds)
* Implementing upgrading work

A forward-looking sediment inventory, one that itkes treatable sites of future erosion
and sediment delivery, is first conducted alongoar@@y road system. This inventory
utilizes field assessments that are based on lpgitzendardized, science-based
observations, measurements, and deductive reas(@DiG, 2004). The goal of this
uniform data collection and resultant inventoryasleliver a storm-proofing and road
upgrading plan that:
* Identifies the nature and magnitude of the eroaiwh sediment delivery
problems;
* Provides quantified risk assessment data;
» Estimates the volume of sediment that could beegmd from delivery to
streams;
» Develops a prioritized list of treatment prescops8 and associated cost
estimates.

Data analysis is performed when all the inventafgrmation has been collected,
properly entered in the database and cleaned. 3defua database allows for rapid data
analysis, cost analysis, and prioritization. Dataldés developed for the restoration plan
contain summary information regarding the numbegitals recommended for treatment,
erosion potential, treatment immediacy (priorigytential sediment savings,
recommended treatments, excavation volumes, egithiavy equipment and labor
hours and costs.
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After prescribing treatments and evaluating cdstisgccess and treatment), employ cost-
effectiveness calculations and other criteria torgiize all the inventoried sites for actual
treatment. The cost-effectiveness of treating toraBon work site is defined as the
average amount of money spent to prevent one gabitof sediment from entering or
being delivered to the stream system (Weaver anthéal, 1984). Cost-effectiveness is
determined by dividing the cost ($) of accessing @eating a site, or group of sites, by
the volume of sediment prevented from being dedigido local stream channels. Use
cost-effectiveness as a tool to prioritize potdrteatment sites throughout a watershed
or along a road network. The key elements in dateng cost-effectiveness are a fair
and accurate estimate of future sediment deliviertheé absence of treatment) and a
reasonable estimate of treatment costs.

Once they are prescribed and prioritized, and fugpdlias been secured, storm-proofing
projects are implemented. For water quality ankigiiges protection, the goal of
upgrading County roads is to minimize the contidms of fine sediment from roads and
ditches to stream channels, as well as to minithieegisk of episodic erosion and
sediment delivery when storms and floods occur. fibst important of these include
upgrading stream crossings for the 100-year stoente prevention of culvert plugging
and failure, elimination of stream diversion potahtemoval of unstable sidecast and
fill materials from steep slopes, and the applaabf drainage techniques to improve
dispersion of road surface runoff. The assessmantvall define which are the most
critical and most cost-effective projects to undketfirst.

Principles of Storm-Proofing Implementation

Below are six fundamental road assessment anarteeatprinciples, which if observed,
will go far in protecting water quality and stredabitat. Although ensuring that roads
are open and safe to the traveling public remagick €ounty’s number one priority,
water quality and habitat goals are concurrenthiea@ble.

These principles are straightforward and sometibhnveonis, but many are not
systematically or routinely applied. Most principlare simple procedures or ways of
thinking about and seeing road-related problenssnew light, and formulating long-
term solutions. Developing these thoughts and sdimgathese principles through in-
house training, education, field trips, and implaetagéon practices will encourage
managers and field maintenance staff to think ala@ys they can achieve both goals.
Conducting road storm-proofing requires both redommof problems and solutions, as
well as a long term commitment to gradually chi@g\at prioritized projects, and to
seek needed funding, in a process that will likedymeasured in decades, not years.
Getting everyone “on the same page,” thinking egame way, is the first step in this
process.
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Principle #1. Treat causes, not symptoms Learn to recognize the true cause of
erosion and attack the cause, not the symptom, ofasion and sediment delivery.

The only way to solve a problem is to treat itsseauf the cause of culvert failures,
stream diversions, fillslope failures and road cativity are not addressed, water quality
degradation and road failures will continue to accu

For example, repeatedly cleaning undersized cu\draccumulated sediment and debris
is treating the symptom of the problem. The caidbe problem is that the culvert is

not properly designed to effectively handle wooe¥pris or heavy sediment loads, and
treating the cause would entail the installatiom ¢drger culvert or a debris barrier.
Another example would be the treatment of gullyixedpw a ditch relief culvert or berm
drain outlet. Armoring the slope or gully to preveontinued erosion on the hillslope
would be a symptomatic treatment, whereas redubi@golume of flow to the culvert or
berm drain, by installing additional drainage staues along the road, would address the
cause of the problem.

In order to begin the process of truly correctiagses and lowering the risk of future
erosion and sediment delivery, many counties irst@b&alifornia have undertaken
comprehensive inventories and assessments alomgycmads. These include the
counties of Trinity, Del Norte, Humboldt, Mendocijrffonoma, Marin, San Mateo, Santa
Cruz and Monterey. The assessments have focuskdtlrchronic and episodic
sediment sources utilizing Fish and Game approvad assessment, erosion control, and
storm-proofing protocols (CDFG, 2004, Chapter 1Oyell as culvert inventories to
evaluate and correct fish passage (CDFG, 2003, t€h@p

These approved approaches provide county managesngineers with a prioritized
“action plan” which defines which stream crossiitgssor road reaches pose a higher
risk of ongoing or future sediment delivery to atres and impacts to water quality.
Likewise, the methods provide a systematic metloodadentifying and correcting County
stream crossings that restrict or prevent fish ggessThese procedures allow county staff
to evaluate the extent and magnitude of the sedipreduction risk or fish passage
problems, and serves as a long term planning twatiéntifying and prioritizing road
storm-proofing and upgrading activities, and cairgcfish passage problems.

Principle #2. Fix problems, don’t apply band aides Changing things that don’t
work is the only way to improve road performance ad protect water quality - if
you don’t change things, reoccurring problems willreoccur.

The only sure way to improve the response or behafia road and prevent water
guality problems is to change site conditions st they are less susceptible to failure.
For example, cleaning plugged culverts during a@evistorm does not solve the problem
of a high plugging potential. In contrast, culveligging potential can be permanently
reduced by the installation of a larger culveredito pass the 100-year flood flow, a
debris trash rack upstream from the culvert infett @ared inlet.
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Principle #3. Be forward-looking and use preventiorstrategies- It's generally more
effective and less expensive to prevent erosion thé& control, repair or potentially
pay fines for road damage and sedimentation.

Once erosion gets started, it can be very costlgpmetimes impossible, to control. A
“properly designed and upgraded” road or constomcsite saves money in the long run,
needing less short and long term maintenance \akideding catastrophic failures and
expensive repairs. Once sediment is introducedsttoeam channel, it can rarely be
efficiently removed from the channel. Both state &deral agencies with responsibility
to enforce the Clean Water Act and the Endangepedi&s Act are increasingly looking
at county road practices and activities that impaater quality. Water quality violation
can result in large fines that should be viewegaas of the cost of not preventing
erosion. Consequently, every effort should be ntadecognize where sediment is
being delivered to any stream, and develop a treattiprescription that either prevents
future sediment delivery or minimizes the volumesediiment delivery.

Principle #4 — Expect and anticipate floods- Apply practices and install structures
that have been designed to withstand 100-year floaglents.

Large magnitude winter storms create the most hawtbcroad systems. Don’t design
your roads to “get by” during the average winterd don’t guess at what needs to be
done to storm-proof your road. Don't replace whatteady there by the same thing or
by what you might have available in the culvertdysimply because you have the correct
size. Similarly, if a stream-crossing culvert islersized and is to be replaced, don’t
guess what size culvert should be installed. Coneaa assessments in advance and
then consult and use these assessments in thelraunse of road upgrading and
maintenance work. It is important that road suens know how to use and apply these
plans. Such foresight and planning will minimizéufe stream crossing failures, prevent
stream diversions and reduce the number and sizadffill failures.

Principle #5. Disconnect and disperse runoff Disperse road and ditch runoff
frequently to prevent gullying and to disconnect rad surface runoff and ditch flow
from natural stream channels.

Chronic erosion and sediment delivery from roadgaots stream channels every year.
In order to disperse (not collect) roadbed runofumsurfaced roads, converting insloped
and flat roadbed shapes on unpaved roads to oatslmpcrowned road beds, or
frequently “roll” the road shape to provide for vdgy drainage. Likewise, install frequent
drainage structures (rolling dips, ditch reliefvarts, berm breaks) along roadbeds and
inboard ditches to disperse road runoff.

Principal #6 — Think and act “holistically” and long-term - Envision how your
project will function in the first storm, and in th e “big” storm; recognize ways you
can anticipate and avoid potential negative impacter future problems while
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increasing resource protection resulting from roadupgrading and road
maintenance practices.

» Predicting performanceEnvision project performance and how your proyed
function in the first storm, and in the “big” stornbon’t just do things because
you've always done it that way. Always consider timntentional effects and
impact of your work. Envision your project or manance work as it responds to
heavy winter rainfall and runoff events; where wilhoff go and how much will
occur? See your work through the “eyes” of a reopcand a rivulet of runoff
during the first winter storm, and through the “&Yyef the fish in the stream that
may receive that runoff.

» Riparian protection The riparian zone is the land and vegetatigacaht to
lakes, watercourse, estuaries, and wetland areatecBng and restoring healthy
riparian zones is the best defense for maintaiaihgalthy stream. The plants in
the riparian zone create cool water temperatugplgdarge wood needed for fish
habitat, and filtrate sediment and pollution befibreaches the stream. They also
provide stream bank and hillslope stability, heighvehannel stability and
promote high quality fish and wildlife habitat.

* Vegetation and revegetatieriProtect and retain existing vegetative coveanpPl
cover provides your cheapest form of effective lmmg)-term erosion control.
Native grasses, shrubs and trees help stabilizantufill slopes. Make sure a
revegetation plan is included as a final elemerallafoad-upgrading projects,
especially those involving vegetation removal. Aeation management plan
should address the removal of invasive non-natives.

» Fish passageWhen replacing or upgrading stream crossingsabmon and
steelhead bearing streams your project needs toderéor fish passage. No
stream crossings should block the upstream or dio@ara migration of salmon
and steelhead at all life stages. Monitor structdioe performance during the
winter season. Consult with a qualified fisherieddgist or engineer who is
trained in evaluating and implementing fish pasgaggects.

* Maintenance monitoring Monitor conditions, record and report your
observations to appropriate division supervis@goritize your response to
problems to prevent more serious failures and sewlipproblems . Develop a
“maintenance-monitoring” system for recording peshk and tracking
maintenance performed at sites; and keep thesedseroan electronic database.
Over the years, as personnel come and go, thisdedth become your
invaluable institutional memory of the County ragdtem. Storm inspections,
repairs, and maintenance monitoring are criticafgortant tools to prevent
serious damage and resource.
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* The county road system was developed over thelp@isyears based on public
transportation needs. Some road sections are plocdyed from both
transportation and water quality perspectives. iQfteunty transportation
planners or road engineers may not be aware ofrregyproblems on a road. It is
crucial that maintenance departments promptly alegineering or planning
departments about significant problems and thgmaich on watercourses, so that
alternatives may be considered. Maintenance maomgas a tool to help
accomplish this. Balancing the public’s need fde sand open roads with the
environment’s need for clean water and healthyasteeis challenging but not
impossible. Remember: the public also needs cledanand healthy streams.

For further reference on protecting aquatic habwaite conducting road and culvert
related restoration projects, see the Departmehistf and Game Salmonid
Stream Habitat Restoration Manual, Chapters IX>andrlosi et al, 2002.
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5.2 PAVED ROAD SURFACES

DESCRIPTION

Paved road maintenance provides a safe roadwagcsuidr the traveling public and prevents
further roadway deterioration or failure. Repaitidties include: pothole and square cut
patching; replacing base and surfacing; repavirggregling pavement edge; paving graveled
shoulder; crack sealing; overlay; chip seal; sleegl; pavement marking; traffic channelization;
addition of traffic control features and removalkeatess material for disposal or recycling.

ENVIRONMENTAL CONCERNS
The major risks during paved road surface maintemane:

v Discharge of the following materials into a stregmannel, stormwater drainage system
or riparian area:

o Sediment, asphalt concrete binder, liquid asphafthalt concrete (AC), asphalt
emulsion, sealant material, Portland cement coa¢REC), concrete rinse
water, concrete grindings and cuttings, concretgtevand diesel oil

v" Harm to riparian vegetation.

BMP OBJECTIVES

v" Minimize road-related materials entering stormmlialets and watercourses.
v Reduce sediment entering storm drain inlets anéneatirses.

v Encourage recycling of excess road maintenanceriaiate

BEST MANAGEMENT PRACTICES

GENERAL

1) Inspect all road and drainage facilities aftebay2ar storm event. Report to road
managers locations of road surfaces, drainagareesstcutsiopes and fillslopes that
appear to be failing and contributing sedimenttiteasns in order to prioritize
maintenance or repair. Standardize and documpattse

2) Regularly inspect equipment for leaks, damage drat grease buildup before starting
work, and regularly in the field. Use non-organagtiate hydraulic fluid. Place drip pans
under any equipment needing emergency servicepairrii the field. Except in
emergencies, always take equipment and vehiclasépair facility for maintenance.

3) Set up work area to minimize environmental impacts:
o Identify riparian areas (areas adjacent to watesas) and keep equipment out
of them.
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o Designate areas for parking, fueling and minor gapgint maintenance (during
and after shifts) where pollutants will not be diaged to watercourses or storm
drains.

o Park paving equipment over drip pans or absorbeterials.

4) Identify storm drain inlets, manholes, and waterses before beginning work. If there
is any risk of discharge of sediment or road-relateaterial, protect storm drains with
appropriate Erosion Control and Sediment Manage®B®tRs. Make sure any wash
water is contained locally, and that none is disghd into the storm drain or
watercourses.

5) Make sure personnel are trained to respond apjatepyito spills. Carry a spill kit for
immediate cleanup of any spills related to equipnf@iure (seeAppendix APlanning
and Prevention BMPs: Small Spill Kit). Do not hakevn the work area or pour any
materials down drains.

6) Dispose of all excess materials from paved roacht@aance activities at designated sites
consistent with spoil disposal and stockpile regmients for various materials (see
Chapter 7.3 Spoils Handling and DispgsaRecycle excess materials.

SEASONAL CONCERNS

1) Perform routine maintenance during the dry sea&woid working in wet conditions or
during the wet season (October 15-April 15), exéepemergencies such as pothole
patching, since rain and flooding greatly increidigerisk of pollutant runoff.

SPOILS AND SIDECASTING (SeeChapter 7.3- Spoils Handling and Dispo$al.

2) Avoid sidecasting of sail in all cases where itlddoe delivered into a watercourse,
riparian area, roadside ditch or storm drain. Bbaidecast outside of the County right-
of-way, without landowner’s permission. In somstances, under the following
guidelines (See Table below), sidecasting is alldergiven remote distances from spoils
storage sites. In these cases, the setback distequired depends on slope and
vegetation. The presence of vegetation helpie gle travel of sediment downslope,
so good judgment is needed to assess the situddiomot sidecasat all if the slope is
sparsely vegetated and it appears that sedimdrtraviel with rain runoff into a stream
or estuary system, even if setback distancespgieed. On slopes of 5:1 (20%
gradient) or less, sidecasting is allowed beyor@ifébt of a watercourse, stream
crossing, riparian area, roadside ditch or storaindrOn 2:1 slopes (50%) or less,
sidecasting is allowed beyond 300 feet of a wates® stream crossing, riparian area,
roadside ditch or storm drain. On slopes greatan £:1, typically sidecasting mot
allowed at al] however there may be rare instances on slopesegrthan 2:1 where
sidecasting is acceptable given very long distafroes waterbodies and good vegetative
cover. Seek advice from local fisheries agency stdfen in doubt. Avoid concentrating
sidecasting repeatedly in the same place. Neagecast large amounts of soil from
major landslides.

FishNet Guidelines 2004 5-24 Road Maintenance



SLOPE DISTANCE FROM SIDECASTING RULE
GRADIENT WATERCOURSE,

STREAM CROSSING,

RIPARIAN AREA,

ROADSIDE DITCH,

STORM DRAIN
Any slope Appears that sediment will
travel with rainwater into Not allowed
watercourse.
5:1 (20%) or less 150 feet or more Allowed usingd)
judgment
2:1 (50%) or less 300 feet or more Allowed usingd)
judgment
Greater than 5:1 Vegetated slope long distance
(50%) from watercourse Allowed
Greater than 5:1 Sparsely vegetated slope and it
(50%) appears that sediment will travzlINot allowed

with rain into watercourse

3) Temporary spoils stockpiles should be located @asithat are relatively level; relatively
free of vegetation and away from streams and waslaneas. The primary concern is to
keep stockpiled materials from eroding into stremrwetland systems. Apply erosion
control BMPs when needed. Do not place temporamiispiles at the top of unstable
slopes or at the edges of slopes where water arnity sediment into watercourses.
Remove temporary stockpiles to permanent disposatibns before the rainy season. If
emergency work is conducted during the rainy seasmnove stockpile as soon as
feasible and before the next rain storm.

BERMS (See 5.5- Shoulder Maintenange
4) Do not leave loose soil piled in berms alongsidertad or ditch. Loose or exposed soil
berms are erodible and readily flushed into watgsaand storm drains.

5) If any berm is left in place for public safety iust be compacted and stabilized with
seeding or asphalt. Frequent well placed brealtseifberms are necessary to allow water
to drain from road, preserving the natural drainaagtern of the slope.

ROAD DRAINAGE (Seeb.1-Road Treatment and Design Principles arfét Drainage
Systemsor specifications.)

6) Note areas of natural cross drainage. Documentitimgyany significant changes to
drainage patterns resulting from road surface reaarice and report to County
Engineering or Planning.
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7) On problem roads, look for opportunities to recaurcdtthe road to improve and maintain
natural drainage patterns; for example, add roltiipg, critical dips and/or additional
cross drains. (Seée1-Road Treatment and Design Principles

BMP TOOLBOX
Planning and Prevention BMPs

v Seasonal Planning
v Small Spill Kit

Road Drainage
v" Ditch Relief Culvert

v" Rolling Dip
v' Outsloping
v Critical Dip

Erosion Control BMPs
Blankets/Geotextile Fabrics
Mulching

Planting

Plastic Covering

Seeding

AN N NN

Sediment Control BMPs

Coir Log/Straw Roll

Storm Drain Inlet Protection

Silt Mat/Vegetated Grassy Swale
Sand Bag

Silt Fence

Siltation Pond/Settling Pond

AN NI N NN

* Note: Some of these are temporary measuresdett to be removed upon completion of
work and replaced with more permanent structures.Appendix A for details on removal.

PERMITS

5.2 PAVED ROAD SURFACES

Activity or Condition Required permit or limitation

Replacement of road base or surfacing next|t@onsult with CDFG or NOAA Fisheries as
sensitive habitats appropriate.
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5.3 UNPAVED ROAD SURFACES

DESCRIPTION

Good maintenance practices on unpaved road sunf@aeesnts roadway erosion, deterioration or
failure; helps with sediment and dust control, prmlvides a safe roadway surface for the
traveling public. Unpaved road maintenance inctugiading, repairing, or maintaining unpaved
road surfaces. Sée4 -Shoulder Maintenander best road design and drainage engineering
techniques to use to prevent erosion and protéuobsaand aquatic habitat.

ENVIRONMENTAL CONCERNS
v Discharge of sediment or dust abatement chemicgisa stream or a stormwater
drainage system.

v" Harm to fish and aquatic life as a result of purgpirater from streams for dust
abatement.

v' Concentrated runoff leading to erosion.

BMP OBJECTIVES
v" Preserve or improve surface drainage in the vicwiithe road.

Disconnect road drainage features from watershddology.

v

v' Make sure drainage is self-maintaining.

v" Minimize amount of road-related sediment that g&tswatercourses.
v

Prevent dust abatement chemicals from gettingviaii@rcourses or riparian areas.

BEST MANAGEMENT PRACTICES

SEASONAL CONCERNS

1) Perform routine road surface maintenance duringltheseason. Avoid working in wet
conditions and during the wet season (October 1 A5), except for emergencies.
Disturbed soil combined with rainfall, greatly iease the risk of exposed sediment
runoff into streams.

2) Inspect roads and associated drainage facilitiesifms of erosion or deterioration at
least twice annually with at least one inspectianrdy or after first storm events of the
season with additional follow-up for severe stonargs. Inspect all road and drainage
facilities after a 25-year storm event. Reporatans of road surfaces, drainage
features, cutslopes and fillslopes that appeaetfaiting and contributing sediment to
streams in order to prioritize maintenance or reg&andardize and document reports.
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SURFACE GRADING

3) In general, maintain unpaved roads to obtain adessive running surface and to
minimize the need for frequent surface gradingdBland compact a smooth surface and
compact loose soils as needed.

4) Crown or slope the road to avoid ponding or cotregion of runoff. Outslope all roads
where possible and safe, consulting with Countyie®ying orspecifications. (Seg.1 -
Road Treatment and Design Principles.

5) Repair rutting/failing areas, if needed.

SPOILS AND SIDECASTING (See Chapter 7.3- Spoils Handling and Disposal.)

6) Avoid sidecasting of soil in all cases where itlddoe delivered into a watercourse,
riparian area, roadside ditch or storm drain. Bbaidecast outside of the County right-
of-way, without landowner’s permission. In somstances, under the following
guidelines (See Table below), sidecasting is alldergiven remote distances from spoils
storage sites. In these cases, the setback distequired depends on slope and
vegetation. The presence of vegetation helpsie gle travel of sediment downslope,
so good judgment is needed to assess the situddiomot sidecasat all if the slope is
sparsely vegetated and it appears that sedimdrtraviel with rain runoff into a stream
or estuary system, even if setback distancespgieed. On slopes of 5:1 (20%
gradient) or less, sidecasting is allowed beyor@ifébt of a watercourse, stream
crossing, riparian area, roadside ditch or storaindrOn 2:1 slopes (50%) or less,
sidecasting is allowed beyond 300 feet of a wates® stream crossing, riparian area,
roadside ditch or storm drain. On slopes greatsn £:1, typically sidecasting ot
allowed at al] however there may be rare instances on slopesegrthan 2:1 where
sidecasting is acceptable given very long distafroes waterbodies and good vegetative
cover. Seek advice from local fisheries agency stdfen in doubt. Avoid concentrating
sidecasting repeatedly in the same place. Neagecast large amounts of soil from
major landslides.

7) Temporary spoils stockpiles should be located éasithat are relatively level; relatively
free of vegetation and away from streams and weslaneas. The primary concern is to
keep stockpiled materials from eroding into streawetland systems. Apply erosion
control BMPs when needed. Do not place temporaniisspiles at the top of unstable
slopes or at the edges of slopes where water arnity sediment into watercourses.
Remove temporary stockpiles to permanent disposatibns before the rainy season. If
emergency work is conducted during the rainy seasmnove stockpile as soon as
feasible and before the next rain storm.
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SLOPE DISTANCE FROM SIDECASTING RULE
GRADIENT WATERCOURSE,

STREAM CROSSING,

RIPARIAN AREA,

ROADSIDE DITCH,

STORM DRAIN
Any slope Appears that sediment will
travel with rainwater into Not allowed
watercourse.
5:1 (20%) or less 150 feet or more Allowed usingd)
judgment
2:1 (50%) or less 300 feet or more Allowed usingd)
judgment
Greater than 5:1 Vegetated slope long distance
(50%) from watercourse Allowed
Greater than 5:1 Sparsely vegetated slope and it
(50%) appears that sediment will travzlINot allowed

with rain into watercourse

BERMS (See 5.5- Shoulder Maintenange
8) Do not leave loose soil piled in berms alongsigertad or ditch. Loose or exposed sall
berms are erodible and readily flushed into watgsnand storm drains.

9) If any berm is left in place for public safety reas (see Chapter 5-5, BMP 5) it must be
compacted and stabilized with seeding or asphattquent well placed breaks in the
berms are necessary to allow water to drain frosal rpreserving the natural drainage
pattern of the slope.

ROAD DRAINAGE (Seeb.1-Road Treatment and Design Principles arfét Drainage
Systemgor specifications.)

10) Note areas of natural cross drainage. Documentitimgyany significant changes to
drainage patterns resulting from road surface reaarice and report to County
Engineering or Planning for approval.

11) On problem roads, look for opportunities to recordtthe road to improve and maintain
natural drainage patterns; for example, add rolliipg, emergency water bars and
additional cross drains. (SBe2-Road Treatment and Design Principles
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DUST CONTROL (SeeAppendix C- Dust Palliative Application Guidelines
12) Do not apply chemical dust palliatives during rarnmmediately before anticipated rain.
Approved dust control agents are preferred oveemariafting and application.

13) Follow manufacturer’'s recommendations when applgingmical dust palliatives. Do
not apply chemical or petroleum-based palliativeene they may enter a stream or
watercourse unless specifically approved for susgh u

14) Dispose of excess dust abatement materials atrddetjsites (se€hapter 9.4 —
Maintenance Facilities- Waste Handling, Storaged &msposa).

15) Make sure personnel are trained to respond apptepyito spills during use of chemical
dust palliatives. Carry a spill kit for prompt aleup (seéppendix A Planning and
Prevention BMPs: Small Spill Kit),using approprigt®cedures. Do not hose down the
work area or pour any materials down drains.

WATER DRAFTING (SeeAppendix C-Technical References, Water Draftingd€lines)

16) Notify Department of Fish and Gamzefore drafting water from streams or other
waterbodies for dust control or moisture conditngiDFG permits drafting if certain
basic protectionary conditions are in place. Wak site is to be temporarily dewatered
by pumping, intakes should be completely screenddwire mesh not larger than 5
millimeters to prevent amphibians from entering plienp system.

17) Appendix C contains bothOAA Fisheries Water Drafting SpecificaticasdDFG
Guidelines for Temporary Water Drafting he requirements and specifications are
detailed and can be found in both of these docusnenelpful resource when preparing
permit applications and working with agency staff.

18) Check appropriative water rights for stream thatsied for drafting, set by the Division
of Water Rightshttp://www.waterrights.ca.goy/

BMP TOOLBOX

Planning and Prevention BMPs
v Seasonal Planning
v" Small Spill Kit

Road Drainage
v' Ditch Relief Culvert

v" Rolling Dip
v" Outsloping
v Critical Dip

Erosion Control BMPs
v'  Blankets/Geotextile Fabrics
v" Mulching
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v Planting
v Plastic Covering
v' Seeding

Sediment Control BMPs

Coir Log/Straw Roll

Storm Drain Inlet Protection

Silt Mat/Vegetated Grassy Swale
Sand Bag

Silt Fence

Siltation Pond/Settling Pond

AN N N NN

* Note: Some of these are temporary measuresdett to be removed upon completion of

work and replaced with more permanent

PERMITS

structures.Appendix A for details on removal.

5.3 UNPAVED ROAD SURFACES

Activity or Condition

Required permit or limitation

In a Coastal Zone, conducting unpaved road
maintenance activities below the high tide lin

Coastal Zone Development Permit or Coastal
eDevelopment Exception from County Planning
or the California Coastal Commission

Diverting or obstructing flow from streams or]
watercourses (including water drafting for du
control or moisture conditioning)

Fish and Game Code Section 1600 requires
St

formal notification to DFG

1602 Standard Streambed Alteration
Agreement (with DFG’s recommendg
protectionary steps) if DFG determing
it is needed.

http://www.dfg.ca.gov/1600/gal.html

S

Any activities covered by local regulations

Localmits

Use of serpentine rock and asbestos-contair
aggregate for unpaved surfacing.

ifidnis use is prohibited by California Air
Resources Board air quality rules. To ensurg
the aggregate is asbestos-free, outside
contractors that resize and/or crush rock mu
have MSHA (Mining Safety and Health
Administration) 46 Identification number.
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5.4 SHOULDER MAINTENANCE

DESCRIPTION

Areas adjacent to surfaced and unsurfaced roadgeegaintenance to provide a usable area for
vehicles to pull off the traveled way, prevent tbss of lateral road support, the deterioration or
failure of the edge of road surfaces, and to maintzadside drainage patterns. Shoulder
maintenance activities include shoulder blading tdiilding, and smoothing ruts.

ENVIRONMENTAL CONCERNS

4

v
v

Delivery of sediment from grading activities or iroper disposal of spoils into streams
or storm water drains.

Damage to vegetation that provides erosion cootnlopes.

Harm to riparian areas and rare plant populations.

BMP OBJECIVES

4

Reduce amount of sediment and debris enteringnssrea storm drains.

BEST MANAGEMENT PRACTICES

1)

2)

3)

Perform routine maintenance during the dry sedseiwyeen April 18 and Oct 15th. If
emergency work must be performed during the ra@@asen, perform work during dry
weather.

Avoid disturbance of vegetation outside the esakgtioulder area, especially near
ditches, streams or watercourses. These vegetedad help filter sediment from water
run-off into ditches or streams and helps prevergien.

Avoid sidecasting of soil in all cases where itlddoe delivered into a watercourse,
riparian area, roadside ditch or storm drain. Dbsidecast outside of the County right-
of-way, without landowner’s permission. In somstances, under the following
guidelines (See Table below), sidecasting is alldevgiven remote distances from spoils
storage sites. In these cases, the setback distagaired depends on slope and
vegetation. The presence of vegetation helpsie gle travel of sediment downslope,
so good judgment is needed to assess the situddomot sidecasat all if the slope is
sparsely vegetated and it appears that sedimdrtraviél with rain runoff into a stream
or estuary system, even if setback distancespgoieed. On slopes of 5:1 (20%
gradient) or less, sidecasting is allowed beyorfalf&bt of a watercourse, stream
crossing, riparian area, roadside ditch or storaindrOn 2:1 slopes (50%) or less,
sidecasting is allowed beyond 300 feet of a wates® stream crossing, riparian area,
roadside ditch or storm drain. On slopes greatan £:1, typically sidecasting mot
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allowed at al] however there may be rare instances on slopesegrthan 2:1 where
sidecasting is acceptable given very long distafroes waterbodies and good vegetative
cover. Seek advice from local fisheries agency stdfen in doubt. Avoid concentrating
sidecasting repeatedly in the same place. Neagecast large amounts of soil from
major landslides.

SLOPE DISTANCE FROM SIDECASTING RULE
GRADIENT WATERCOURSE,

STREAM CROSSING,

RIPARIAN AREA,

ROADSIDE DITCH,

STORM DRAIN
Any slope Appears that sediment will
travel with rainwater into Not allowed
watercourse.
5:1 (20%) or less 150 feet or more Allowed usingd)
judgment
2:1 (50%) or less 300 feet or more Allowed usingd)
judgment
Greater than 5:1 Vegetated slope long distance
(50%) from watercourse Allowed
Greater than 5:1 Sparsely vegetated slope and it
(50%) appears that sediment will travzlINot allowed

with rain into watercourse

4) Except as provided in #5 below, do not leave Ismskpiled in berms alongside the road
or ditch. Loose or exposed soil berms are erodibtereadily flushed into waterways and
storm drains. Remove excess berm material befereaihy season. If placed in
emergency during the rainy season, remove as sopassible before the next rain.
Dispose of all excess materials from shoulder reaguice activities in appropriate spoil
disposal sites. (seehapter 7.3-: Spoils Handling and Dispokal

5) Berms are used in some places for traffic delioeadr public safety (i.e. line of sight
along soft shoulders with steep drop-offs). If &eym is left in place it must be kept to a
minimum height and be compacted and stabilized ndtiive seeding or asphalt. Use
Erosion Control BMPs to stabilize berms that anadpéeft in place for road delineation.

6) Frequent well-placed breaks in the berms are napets allow water to drain from road
and back into its original channel, preservingribtural drainage pattern of the slope.
Check the areas breached to make sure they ate.dtayosion occurs at berm
breaching areas, or the seeding is not in yet aind are approaching, apply Erosion
Control BMPs directly.

7) Stabilize disturbed or bare soils along cutslopesfalsiopes with Erosion Control
BMPs. If not otherwise recycled, asphalt concré¢egs and pavement grindings may b
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used in embankments and road shoulders when thegseiats are placed where they will
not enter watercourses or storm drains. Do naeptacycled road materials in the
stream bank.

8) Report to County Engineering the locations of agek and fillslopes that appear to be
failing or contributing significant amounts of sedint to streams so that
maintenance/repair may be prioritized.

BMP TOOLBOX

Planning and Prevention BMPs
v Seasonal Planning
v Small Spill Kit

Erosion Control BMPs
v" Mulching
v" Planting
v' Seeding

Sediment Control BMPs

v" Storm Drain Inlet Protection

v Silt Mat/Vegetated Grassy Swale
v' Sand Bag

* Note: Some of these are temporary measuresdett to be removed upon completion of
work and replaced with more permanent structures.Appendix A for details on removal.

PERMITS

5.4 SHOULDER MAINTENANCE

Activity or Condition Required permit or limitation

Any re-grading in sensitive habitat areas Consith @DFG or NOAA
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5.5 ROADSIDE DITCHES

DESCRIPTION

Roadside ditches carry runoff to designated ouibathtions. They are periodically cleaned,
reshaped, or stabilized. Ditch maintenance am#include: shoulder blading and rebuilding to
correct rutting; reshaping of ditches to maint&ie liowline and centerline or to improve the
carrying capacity; mowing; and removal of weeds lanidt-up materials to maintain proper grade
or capacity. Follow-up activities include hauliagd disposal of excess soil, debris or vegetation
to an appropriate spoils disposal location.

Although ditches are considered utilitarian, bfdgltthe purpose of draining water from roads,
they may contain wetland vegetation and may besifled as “jurisdictional wetlands or Waters
of the U.S. Additionally, if a natural drainageacimel that is a “Water of the U.S.” (e.g. an
ephemeral stream) flows into drainage ditch, thehdhereby becomes a Water of the U.S.
Examples of Waters of the U.S. include tidal drgmditches and ditches through wetlands.

ENVIRONMENTAL CONCERNS

v" Delivery of sediment related to ditch maintenarcstteams or watercourses from:
- runoff that flows into the ditch
- erosion within the ditch itself
- erosion adjacent to the road
- road failure due to a plugged ditch or ditchektulvert

v Excessive erosion or stream channel changes dimntentrated water runoff from a
ditch into a watercourse, often exceeding the cblénormal carrying capacity.

v" Harm to aquatic habitat during ditch maintenance.

AN

Loss of wetland vegetation.

v Disposal of spoils and debris from ditch maintemawbere materials may enter a
waterway.

BMP OBJECIVES

v Avoid sediment delivery from ditches into connecteatercourses.

v Disconnect drainage ditches from stream channeksthace potential for sediment
delivery and stream channel changes.

v' Stabilize bare soils after maintenance.

v For unpaved roads, eliminate ditches and ditclefrelilverts utilizing outsloping with
rolling dips, wherever possible.
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BEST MANAGEMENT PRACTICES

1)

2)

3)

4)

5)

6)

7

Schedule ditch activity in dry conditions. Avoidrking in wet conditions or the wet
season, except for emergencies. Due to direcimityxand connectivity, rain and
flooding greatly increase the risk of sediment paliutant runoff.

Grade ditches only when necessary to keep thelidiéctiee flowing and restore
capacity. Unnecessary mechanical grading can @ausss erosion, undermine banks,
and expose the toe of the cutslope to erosioropediailure.

Avoid removing more grass and vegetation than rsecgs

. To control vegetation (rather than remove it ei)rause methods like
mowing or weed-whacking when feasible. Vegetatimvents scour and
filters out sediment.

. Whenever feasible, maintain a buffer of vegetakietween the ditch and the
road. This helps filter sediment from runoff arathde accomplished by using
a steeper angle on the grader blade.

. Avoid harming existing vegetation on the cutban&wabthe ditch to reduce
erosion and prevent slope failure.

Stabilize bare soils after maintenance. Grountlidhance activities within drainage
ways have a high potential for causing sedimemhdiges. To reduce or prevent
erosion in retained ditches:

rip-rap with appropriate sized rock

cover crop
apply well-anchored matting or geofabric (e.qg. idshdining)
apply a hardened surface such as asphaltic cemeahorete

O oo o

When “pulling” a ditch (mechanically grading angn@ving fine sediment), avoid
spreading ditch spoils across or into the surfack of the road or shoulder. Consider
removing sediment and debris using vacuum truckshasdternative.

Dispose of all materials from ditch cleaning atigeated sites or acceptable roadside
areas (se€hapter 7.3 - Spoils Handling and Disposafjarding acceptable disposal of
excess materials).

Avoid sidecasting of soil in all cases where itlddoe delivered into a watercourse,
riparian area, roadside ditch or storm drain. Bbsidecast outside of the County right-
of-way, without landowner’s permission. In somstances, under the following
guidelines (See Table below), sidecasting is altdergiven remote distances from spoi
storage sites. In these cases, the setback distequired depends on slope and
vegetation. The presence of vegetation helpie gle travel of sediment downslope,
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so good judgment is needed to assess the situddiomot sidecasat all if the slope is
sparsely vegetated and it appears that sedimdrtraviel with rain runoff into a stream
or estuary system, even if setback distancespgieed. On slopes of 5:1 (20%
gradient) or less, sidecasting is allowed beyor@ifébt of a watercourse, stream
crossing, riparian area, roadside ditch or storaindrOn 2:1 slopes (50%) or less,
sidecasting is allowed beyond 300 feet of a wates® stream crossing, riparian area,
roadside ditch or storm drain. On slopes greatan £:1, typically sidecasting ot
allowed at al] however there may be rare instances on slopesegrthan 2:1 where
sidecasting is acceptable given very long distafroes waterbodies and good vegetative
cover. Seek advice from local fisheries agency stdfen in doubt. Avoid concentrating
sidecasting repeatedly in the same place. Neagecast large amounts of soil from
major landslides.

SLOPE DISTANCE FROM SIDECASTING RULE
GRADIENT WATERCOURSE,

STREAM CROSSING,

RIPARIAN AREA,

ROADSIDE DITCH,

STORM DRAIN
Any slope Appears that sediment will
travel with rainwater into Not allowed
watercourse.
5:1 (20%) or less 150 feet or more Allowed usingd)
judgment
2:1 (50%) or less 300 feet or more Allowed usingd)
judgment
Greater than 5:1 Vegetated slope long distance
(20%) from watercourse Allowed
Greater than 5:1 Sparsely vegetated slope and it
(20%) appears that sediment will travzlINot allowed

with rain into watercourse

8) To the extent practical, employ proper cross ddaisigns and spacing to retain water in
its drainage of origin. Se&6 - Drainage Systenfier recommended minimum drainage
spacing for different soil types.

9) When constructing or reconstructing a ditch, woitknadesigns for outlet locations and terrain,
that avoid directly dumping ditch water into siod waters, when practical. If not practical,
implement Sediment Management BMPs such as cheek dand and gravel bag barriers and
other acceptable techniques to trap sediment bifeeaches a stream. Remove temporary
BMPs and replace with permanent BMPs as soon eticafa

10) Be alert for abnormal ditch water (e.g. summer mentr high flow during winter
months), which may be indicative of other issugy.td find the source of the water firsf
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There may be an adjacent spring exposed in the bahlkand thus have biological
resources that need addressing or a failed ditieH oailvert upslope that needs fixing.

11) Implement routine maintenance for sediment trapgiNtPS to ensure they maintain
their function. Initially, check BMPs after eadiorsn event. If BMPs are performing
adequately, reduce frequency of checks to annoalifter major (e.g., 10-year) storm
events.

12) For ditches with ongoing sedimentation problemmaly be more cost-effective and
environmentally less damaging to implement upsknesion control BMPs to reduce
sediment delivery into ditches, rather than condgcteasonal ditch “pulling”. Sediment
traps are another alternative.

BMP TOOLBOX

Planning and Prevention BMPs
v' Seasonal Planning
v" Small Spill Kit

Culvert BMPs
v Culvert Hydraulics - Diagram
v" Culvert Plugging - Diagram
v' Energy Dissipater
v Culvert Inlet Sediment Trap

Road Drainage
v' Ditch Relief Culvert

Sediment Control BMPs
v/ Storm Drain Inlet Protection
v Silt Mat/Vegetated Grassy Swale
v' Siltation Pond/Settling Pond

Water Management BMPs
v' Sandbag

* Note: Some of these are temporary measuresitieat to be removed upon completion of work
and replaced with more permanent structures. Spergix A for details on removal.
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PERMITS

5.5 ROADSIDE DITCHES

Activity or Condition

Required permit or limitation

Reshaping of ditch to other than original
dimensions and configuration if:

ditch itself is a Water of the U.S.

a natural drainage channel that is a
“Water of the U.S.” (e.g. an ephemer
stream) flows into drainage ditch; the

ditch thereby becomes a Water of the

uU.S.
Examples of Waters of the U.S.:

Tidal drainage ditches and ditches
through wetlands

An ephemeral stream — triggers this
permit requirement if it has an
Ordinary High Water Mark (OHWM)
as defined in 33 CFR 328.3(e) ]

D

sl

(If in doubt as to whether permit is required, adhg
with COE.)

CWA 404 permit; specifically, the COE’s
Nationwide Permit 41, “Reshaping Existing
Erainage Ditches”. This permit is subject to the
ollowing conditions:

Ditch must be returned to its original
dimensions and configuration

Design capacity or area drained cannot b
expanded

Centerline of reshaped ditch must be
essentially in the same location as existin
ditch’s centerline

County must notify COE if portion reshap
is greater than 500 feet in length

Note: This permit doesot authorize reconstructior]
of drainage ditches that have become ineffective
through lack of regular maintenance.

CWA 401 Water Quality Certification permit from
the RWQCB (always required with 404 permit)

Cleaning only (including removal of sediment,Exempt from CWA 404 permit process; cleaning

debris and vegetation), without reshaping.

A ditch that only collects rainfall off the road |s

not jurisdictional water, and permitting is not
required for any maintenance

considered maintenance only. However, the ditcl
must maintain its original dimensions and
configuration.

In a Coastal Zone:

Any work subject to review under
Section 1601 of the Fish and Game

Coastal development permit

(Other than listed activities, ditch maintenancekv
is exempt from this permit requirement.)

is

|l

Code
and/or
» Excavation or disposal of fill is outside
of the roadway prism
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5.6 DRAINAGE SYSTEMS

DESCRIPTION

Drainage system maintenance includes inspectipajrer replacement of components:
including retention facilities, pollution controédices, manholes, catch basins, inlets, vaults,
drains, and cross drains. For the purpose ohtlisual, culverts and crossings constructed in
natural stream channels are discussed separat€heipter 6 —Working In or Near Stream
Streams Ditch maintenance is also discussed separaté&lybi- Roadside Ditches

While these structures are not naturally occurvagercourses, streams or wetlands, some storm
or surface water runoff facilities become wetlaratsyere wetlands prior to their conversion, and
are regulated as “jurisdictional wetlands” or Watef the State. (Se@hapter 6 — Working In Or
Near Streams

ENVIRONMENTAL CONCERNS

v" Discharge of sediment or debris to streams or wateses.

v' Water pollution from leakage of petroleum proddotsn equipment used for
maintenance.

v Plugging that results in stream crossing diversion.

<

Excessive erosion resulting from alteration of ralthydrologic patterns.

v Increased peak flows due to runoff from impermeabigaces.

BMP OBJECTIVES

v" Minimize road-related sedimentation.
Reduce sedimentation to watercourses.
Reduce stormwater pollution.

< X

Preserve or improve surface drainage charactevistithe vicinity of the road.

BEST MANAGEMENT PRACTICES

1) Perform routine maintenance and repairs duringltiieseason whenever possible. If
work must be performed during the rainy seasorfpperwork during dry weather.
Report erosion problems to county engineers faairep
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2)

3)

4)

5)

6)

7

8)

9)

Stabilize disturbed or bare soils around work aveiis Erosion Control BMPs. Stabilize
bare soils after maintenance. Ground disturbantbetaes within drainage ways have a
high potential for causing sediment dischargesplément Sediment Control BMPs at
drainage system features as necessary during mairte to reduce downstream
discharge of sediment.

Inspect critical and problem culverts, drain inletsd detention facilities annually before
the rainy season (prior to Octobef"L5and after the first major rainfall event (2 year
event), when feasible. Inspect suspected probleroalverts as necessary after that,
depending on intensity and frequency of rain events

Crews should determine the possible presence db@ah red-legged frogs, Santa Cruz
long-toed salamanders (Santa Cruz/Monterey), and=&mncisco garter snakes (northern
Santa Cruz/San Mateo) before removing vegetatimm firainage ditches. ).

Additionally, where practicable, the Counties slda@move vegetation by hand and with
the use of small hand tools.

When vegetation removal or reduction is necesshgpose of waste according to county
standards (se€hapter 8- Vegetation Managempent

If using herbicides close to the “normal” startlodé rainy season or in early springtime,
use only aquatic approved formulations (e.g. Roigaamaster with Agridex or LI-700

surfactant, not Round-Up). Timing, rate and volushepraying should be included in a
schedule for herbicide treatment. See Chapter &¥tign Management for details and
when in doubt, contact your County Agricultural Guissioner’s office.

Look for opportunities to restore natural drainpgéerns. Install culverts or rolling dips
to retain water in its drainage of origin, whicHlwiecrease the potential for erosion
downstream. On problem roads, look for opportusiteereconstruct the road segment to
improve and maintain natural drainage patternsexample, add rolling dips, emergency
water bars and additional cross drains. (x&éeRoad Treatment and Design Principles

The recommended minimum diameter for all new ci$yencluding cross drains, but
exclusive of driveway culverts, is 18 inches. @ftemall diameter culverts (12 inches or
less) plug with debris, causing significant roathdge. They are also difficult to clean
out. In addition, all culverts on anadromous figaring steams should be sized for the
100-year storm event and then upsized to accommaaaliment and debris transport
volume (See Chaptebsl- Road Treatment and Design Principesl6.2- Culvert
Cleaning, Repair and Replacement).

Implement energy dissipation BMPs at cross drattetsuto prevent erosion. Discharges
from cross drains onto road fill or other erosiveas often cause significant erosion and
slope failure. Make sure that newly-installed crdissns are properly designed to
minimize erosion problems. Where erosion is alreazburring, work to halt and reverse
it with appropriate erosion control BMPs.
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10) Clean cross drains as needed; including cleariggte¢éion and sediment immediately
upslope or downslope of the drain if needed. Qi®rsiemoving sediment and debris
using vacuum trucks as an alternative, where agiplkc

SEDIMENT BASINS, SILTATION PONDS AND SEDIMENT TRAPS

11) Monitor accumulation of sediment in the sedimerdifimor siltation ponds. Manage
water release from ponds to maximize sediment tieteand eventual removal. Develop
and implement a routine maintenance schedule éamnahg sediment trapping BMPs to
ensure they maintain their function. Keep struesuriear of litter and debris and dispose
of appropriately.

12) If function of the system is compromised by seditrmatumulation and removal of
sediment is warranted, dispose of appropriately epter 7.3 - Spoils Handling and
Disposal).

BMP TOOLBOX
Planning and Prevention BMPs

v' Seasonal Planning
v Small Spill Kit

Culvert BMPs
v" Culvert Hydraulics Diagram
v" Culvert Plugging Diagram
v Energy Dissipater
v Culvert Inlet Sediment Trap

Road Drainage
v"  Ditch Relief Culverts

Erosion Control BMPs

Blankets/Geotextile Fabrics

Coir Log/Straw Rolls

Mulching

Planting

Plastic Covering

Rock Breast Wall

Hydroseeding

Surface Roughening & Soil Tracking
Stepped or Terraced Slope

AN N N N N NN

Sediment Control BMPs

Storm Drain Inlet Protection

Silt Mat/Vegetated Grassy Swale
Silt Fence

Siltation Pond/Settling Pond
Turbidity Curtain

AN NN NN
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Water Management BMPs
v' Sand Bag

* Note: Some of these are temporary measuresiteat to be removed upon completion of

work and replaced with more permanent

PERMITS

structures.Appendix A for details on removal.

5.6 DRAINAGE SYSTEMS

Activity or Condition

Required permit or limitation

Drainage system feature being worked o
is in a ditch that qualifies as a Water of th
U.S,and

activity alters the shape or configuration
the ditch or drainage feature. If drainage
system has temporary measures, such a
coffer dam (BMP), a 404 permit is requirg
if fill is being placed within the ordinary
high water mark.

(See discussion regarding permit applicabilit
in 5.5-Roadside Ditche}p

ne  CWA Section 404 permit

& Cwa 401 water Quality Certification
permit from RWQCB (required with CWA

pf 404 permit)

S a

ed

y

Cleaning only (including removal of
sediment, debris and vegetation), with ng
reshaping of ditch.

 Cleaning is considered maintenance only
and is always exempt from the CWA 404
permit process; however, the ditch must
maintain its original dimensions and
configuration.

In a Coastal Zone, drainage system
maintenance work

Exempt from a Coastal Development Permit
unless:

subject to review under Section 1600 of
Fish and Game Code,

or

excavation or disposal of fill is outside of the
roadway prism.

Coastal Development Permit is needed in
stated cases

Any work covered by local regulations.

Consult local agencies about additional loca
permits.
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5.7 STREET SURFACE CLEANING

DESCRIPTION

Street cleaning activities are performed to prowdafe roadway surface for the public and to
keep sediment and debris from accumulating ondghdway or in the gutters and getting washed
into watercourses via stormdrains. Street cleatyipigally consists of sweeping with pickup
sweeper units and to a lesser extent power broachsvashing with water trucks.

ENVIRONMENTAL CONCERNS

v Discharge of the following materials into the stamater drainage system or
watercourses:
o Litter and debris
o Equipment wash water
0 Sediment and pollutants from the road surface

BMP OBJECTIVES

v" Reduce amount of sediment, organics, chemicalsgdehds entering watercourses.

v" Reduce potential for airborne emissions from swegpperations.

BEST MANAGEMENT PRACTICES
1) Control sweeper speed to minimize airborne pawdies and remove the maximum
amount of debris.

2) Use the water spray system on the sweeper to retliste@eneration.
Prioritize use of pickup sweepers in sensitive si{eay., near watercourses) or when
large amounts of debris/sediment are present.

3) Adjust the brooms frequently to maximize the effiay of sweeping operations.
After pickup sweeping is finished, properly dispassweeper wastes at an approved
dumpsite.

4) Street sweepings are often contaminated with patrolhydrocarbons and heavy metals
including lead, copper, and zif@o not compost sweepings!

5) Watch for the presence of potential hazardous riadteso that these can be properly
collected and the possibility of spills is reduced.

6) Clean sweepers in a maintenance yard or an appereedo capture solid materials.
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7) Make sure personnel are trained to respond apptepyrito hazardous materials that may
be encountered and spills that may occur duriregestieaning. Carry a spill kit for
prompt cleanup of spills (Appendix A - Small Sit BMP), and clean up spills of
petroleum products immediately using the appropusiocedures. Notify County
Engineering immediately regarding other spillsthsat appropriate notification and
response may be made. Do not hose down the wegkasrpour any materials down
drains.

8) Increase frequency of pickup sweeping as practical.
9) When washing down pavement, empkepsion Control and Sediment Management

BMPsin adjacent roadside ditches if wash water caalrefreams or storm drain
systems.

BMP TOOLBOX
Planning and Prevention BMPs

v Seasonal Planning
v' Small Spill Kit

Sediment Control BMPs
v" Storm Drain Inlet Protection

PERMITS

5.7 STREET CLEANING

Activity or Condition Required permit or limitation

Street cleaning in general Addressed as part aEtwnty’'s NPDES
General Storm Water Management Permit.
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5.8 CONCRETE WORK

DESCRIPTION

Maintenance and repair of concrete surfaces, ssithidges, concrete roadways, sidewalks,
driveways, parking lots, and curb and gutter sest@re performed to provide a safe roadway for
the traveling public; maintain safe pedestrian ascand maintain proper functioning drainage
features. Concrete work includes: concrete reiovack sealing, concrete grinding, saw
cutting, replacement of removed sections and ilasiah of new structures.

ENVIRONMENTAL CONCERNS

v Discharge of the following materials into the stommter drainage system or
watercourses:
o Portland cement concrete (PCC), concrete or cenresd water, concrete
grindings and cuttings, sediment, form release &gen

BMP OBJECTIVES

v Eliminate run-off of pollutants from maintenancg@@e area.
v Eliminate discharge of sediment to streams andra@tieses.

v Eliminate discharge of concrete debris or rubbsaiiteng from concrete repair work into
creeks or waterways. Dispose of debris appropyiatel

BEST MANAGEMENT PRACTICES

1) Inspect equipment for leaks or damage prioretdgoming concrete work. Perform
maintenance at designated repair facilities.

2) Prior to concrete work, identify storm drainetd, manholes, and watercourses. Protect
storm drains with appropriate Sediment Managema#i®&

3) Designate areas to be used for concrete washaduperform washout only in properly
constructed containments. When washing equipnrevelacles to remove cement or
concrete residue, use only as much water as issdessdthat rinse water can be properly
contained. For example, use a positive shutotherwashout hose. Construct the
washout area in accordance with the Concrete Wa8idp.

4) Follow these procedures for concrete mixingioe.
o Ensure that contractors who fuel and operate cemixitig operations on site have
an adequate spill plan and materials for spill ammhent.
o Avoid mixing excess amounts of fresh concrete onert on site.
o Establish mixing plants outside of riparian corrglor near watercourses.
o Dry and wet materials should be stored away frorremays and storm drains and
should be covered and contained to prevent runaoffi frainfall.
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5) Remove concrete grindings, rubble, and deboiw fthe site for proper disposal and do
not discharge into drain inlets, the storm wateirdige system or watercourses.

6) Contain coolant water from concrete cutting dadot discharge into drain inlets, the
storm water drainage system or watercourses.

7) When fresh concrete may be exposed to watey, r@ny weather work), use concrete
sealants that are approved by the California Depanrt of Fish and Game for this
purpose.

8) For the duration of concrete work, make inspagian ongoing practice.

0 After rainfall events, inspect drainage protectio@asures. In the case of an
extended storm, inspect at least once per dathe Iprotection measures are
subjected to non-stormwater flows, inspect daily

0 Inspect inlet protection to prevent water from bagkup. If back-up occurs, the
protection needs to be replaced with an alternalaxéce.

o0 Monitor the concrete wash-out, waste storage asybdal sites and on-site
procedures at least weekly.

0 Make sure employees and contractors are followallyifoon control measures.

BMP TOOLBOX
Planning and Prevention BMPs
v Seasonal Planning
v' Small Spill Kit

Sediment Control BMPs

v' Containment of Concrete Pours
v" Concrete Washout

v" Storm Drain Inlet Protection

v' Sedimentation Trap/Sump

Water Management BMPs
v/ Sand Bag

PERMITS

5.8 CONCRETE WORK

Activity or Condition Required permit or limitation

Concrete work in streams and on stream banks « U.S. Army Corps of Engineers 404
Permit

« Regional Water Quality Control Boarg
401 Water Quality Certification

e California Department of Fish and
Game Streambed Alteration
Agreement DFG 1602

* NOAA Fisheries Service consultation

Temporary concrete batch plant * May need County Use Permit
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5.9 SNOW AND ICE CONTROL

DESCRIPTION

Road maintenance crews are responsible for sandiaiging, and plowing operations during
periods of freezing weather. Snow and ice rem@vaécessary to provide a safe roadway
surface for the traveling public. Materials usedude sand and sometimes salt.

ENVIRONMENTAL CONCERNS

v Discharge of sediment (sand and cinders) and dg-ajents into the watercourse or
storm water drains.

v Impacts of particulates from sand and cinders puality.

<

Degradation of stream water quality by increasedalved solids (salts).

v Salt damage to trees or other vegetation adjaoemtdad or in a location affected by
runoft.

BMP OBJECTIVES

v" Reduce road-related sediment (including sand amikcs) discharge to sensitive areas
and watercourses.

v Minimize impacts from application of salts and dag/anti-icing chemicals.

BEST MANAGEMENT PRACTICES
1) Minimize use of salt by reducing salt to sand matmthe maximum extent feasible.

2) Use road abrasives that have been washed, scregrgrdded to reduce silt and clay
content.

3) Remove sand and salts from road immediately afiewsand ice has melted, if practical
and advisable from a safety perspective.

4) Plow snow into areas that allow vegetation torfiied contain sand.

5) Prioritize clean up efforts to aquatic habitat areace road safety hazard due to snow
and ice is gone.

6) Prioritize clean up areas without sediment coltecsystems.
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BMP TOOLBOX

Sediment Management BMPs
v Storm Drain Inlet Protection
v Sedimentation Trap/Sump
v’ Siltation Pond/Settling Pond
v' Sweeping

Planning and Prevention BMPs
v' Seasonal Planning
v" Small Spill Kit

PERMITS

5.9 SNOW AND ICE CONTROL

Activity or Condition Required permit or limitation
Sanding None
Chemical use May need to be addressed as paw of th

County’s NPDES General Storm Water
Management Permit

FishNet Guidelines 2004 5-52 Road Maintenance



