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This element is for roads on the entire property including year-round field roads.  It includes: 
 

 Inventory/Assessment of the features and conditions of the roads on the entire property. 
 

 Evaluation of current road management and maintenance methods. 
 

 Discussion of the Beneficial Management Practices (BMPs) for roads. 
 

 Creation of a road repair and improvement program; road maintenance and winter 
inspection program. 

 
 New road design/construction guidelines. 

 
FFF program staff working with the landowner will complete the road element. 
 
INTRODUCTION 
 
Roads can be a major source of sediment in a watershed.  A road cut through a natural 
hillside changes many of the processes occurring on the hillside during storm events.  The 
road intercepts groundwater moving though the subsoil of the hillside.  As groundwater 
reaches the road it changes into surface flow and can become a large concentrated flow.  
Water flowing along a road can erode the road and potentially cause the road to fail if the 
water destabilizes the road fill.  Roads built across steep slopes and old landslides can fail if 
the drainage features of the road are inadequate.  The soil eroded from the road surface, or 
from a road failure, can be discharged into a creek or river. 
 
Another change roads make in drainage and water movement occurs when the road 
crosses a creek channel.  Typically for small hillside creeks the channel is filled and a road 
is constructed on top of the fill.  A culvert is placed to direct water through the road fill.  In 
large storms, the culvert can plug with debris, or the volume of stream flow is greater than 
the size of the culvert, backs up and overtops the road fill eroding it away.  The road is 
damaged and a great deal of sediment enters the stream. 
 
Road fill and crossing structures may also interfere with sediment transport in the stream 
filling in the upstream area and eroding the channel downstream.  Fish may be unable to 
swim through the culvert and reach habitat above the crossing. 
 
While the roads on an individual ranch or property may be well designed and maintained, 
the road system in the larger watershed may have great impacts on fish habitat.  Roads can 
interfere with the overall function of a watershed to infiltrate stormwater and recharge the 
groundwater to produce summer rearing habitat for the cold-water salmon.  Because roads 
can intercept groundwater and change it to surface flow, the movement of water from the 
upper watershed into creeks can become more rapid.  If the road system in a watershed is 
extensive or is combined with urban development and impervious surfaces, the summer 
water and fish rearing habitat can be diminished.  Water diversions can further decrease 
summer water availability.   
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Roads built next to creeks and rivers are particularly problematic.  Road erosion can 
discharge directly into the creek.  Additionally any erosion of streambanks may erode the 
road base increasing siltation and creating the need for costly repairs.   
 
Roads are essential to most land uses.  Road assessment, repair and maintenance should 
be part of every operation.  These BMPs outline the features of roads that can increase 
erosion and recommend practices to reduce water quality impacts and sedimentation 
problems.  There are many other operational and safety aspects of roads that may be of 
importance and should be evaluated.   
 
One publication on road design and maintenance is particularly useful - The Handbook for 
Forest and Ranch Roads by William Weaver and Danny Hagans. It is available from the 
Mendocino Resource Conservation District by writing to the RCD at 405 Orchard Ave., 
Ukiah, California  95482. 
 
It is especially important to seek the advice of an engineering geologist, or civil engineer, if 
road construction is going to affect highly erodible soils, steep or unstable hillslopes.  New, 
or reconstructed, stream crossings should be approved by the Department of Fish and 
Game to avoid creating barriers for fish.  Permits from the Department of Fish and Game 
may be needed for any work in, or near, the creek channel.  
 
As the existing road system is assessed the owner needs to evaluate their needs and use 
them in the evaluation.  Some of the pertinent questions to answer include:  
 

 What types of equipment need to use the road system and what are the specific road 
sizes or gradients needed for this equipment? 

 
 How many roads need to be available to year-round use and what roads can be 

seasonal use only?  Year-round roads require greater maintenance and may also have 
different construction needs.  

 
 How fast will vehicles need to travel, are there specific braking and sight distances and 

turning restrictions needed for equipment? 
 

 Does the existing road system provide adequate access to all the needed areas of the 
property? Are additional roads needed? If additional access is needed can an old road 
be reopened to serve this need? 

 
 How can the number and size of roads be reduced? The first priority for road closure 

should be roads on unstable slopes, those with large numbers of stream crossings (and 
thus high maintenance expense) and, roads next to creek and river corridors. 

 
 
SITE INVENTORY/ROAD ASSESSMENT 
 
The FFF program staff will complete this inventory for all existing year-round and seasonal 
road with the landowner/manager.   
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1.  GENERAL FEATURES OF THE ROAD SYSTEM 
 
Collecting Resources 
 
The FFF Program will supply aerial photographs at a relatively large scale (1’’=500’ to 
1"=200' is recommended) and topographic maps of the property.  Make copies of the aerial 
and outline the road system on a map and aerial photos.  Both those roads that are currently 
in use and those that have been abandoned even if severely overgrown should be included.  
Old skid roads should be included as well.  Within the vineyard only outline the primary 
access roads.  
 

 Give each road a name or number.   
 

 Mark the locations where each road crosses a year-round, seasonal or ephemeral 
stream.  Give each crossing a number, or use the road name with a number.  This 
information will be used in Section 6. 

 
 The FFF program staff will complete this element in conjunction with the 

owner/manager. 
 

 On the Farm Conservation Plan template fill out the table with the general features for 
each road. 

 
 
2.  FIELD SURVEY OF ROAD CONDITIONS: PREPARATION 
 
Background:  Existing Roads 
 
The best prevention for erosion from roads is to have a well designed and maintained road 
system.  The road system needs to be evaluated for the adequacy of the roads, and the 
need for additional measures to reduce erosion and drainage problems and effects on the 
creeks.  The goal of this evaluation is to create a repair and improvement plan to reduce 
erosion and a maintenance and winter inspection plan for on-going erosion control. 
 
The FFF program staff will need to walk or drive each road with the owner/manager and 
document conditions and current management practices.  Because roads can be such a 
major source of fine sediment this work is very detailed.   
 

 Before starting, read the background information and look at the photos and 
drawings so you understand what the terms mean and the items you will be looking 
for as part of the field inventory.  

 
 Drive slowly and stop frequently to check conditions.   

 
 It is important to be accurate and complete.  

 
A vehicle trip odometer will be used to measure the location of features.  Start at a defined 
beginning point and set the odometer at 0.0.  In the table note this beginning location.  Then 
note the odometer reading for every feature in the assessment.  For old roads or skid trails
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that are not drivable, measure your stride (3-5 ft. for each) and write down strides to 
determine distances or use a measuring wheel. 
 
 
3. HILLSLOPE STABILITY  
 
Background: Hillslope Stability  
 
Some roads cross unstable hillsides with lumpy-looking ground, gullies, slips or slowly 
moving ground.  Other hillsides may show signs of the potential for large landslides. 
 
Field Survey: Hillslope Stability 
 
Look for signs of instability on the hillslope by first examining the aerial photograph and then 
reviewing the hillside both above and below the road.  Record any of the following 
conditions and their locations in mileage from your starting point: 
 

 Rolling and lumpy-looking ground which may have large cracks and slips, leaning or split 
trees, perched ponds or wetland plants.   

 
 Irregular shaped slopes where the upper portion appears to have a scoop taken out of it, 

like a concave impression, and an accumulation of material at the lower end of the 
slope.  This type of topography can indicate a previous landslide or slope failure. 

 
 Fine textured grey-blue clays exposed in the road cut can indicate unstable areas.  This 

type of clay swells with water in winter and is a sign of landslide and high erosion 
potential.  Material above the clay layer may slip or the clay will ooze downhill inducing a 
slip and hillside movement.  

 
 Record observations and FFF program staff will assist with this evaluation. 

 
 
4. ROAD SURFACE 
 
Background: Road Surface Conditions 
 
The road surface may show conditions that indicate that water is moving down the road 
instead of through drainage features, such as culverts and ditches.  Water will erode rills in 
the road surface.  Other features of the road surface, such as cracks, or erosion, along the 
outer road edge, or ponding in the road surface are also indicative of road problems and the 
need for repairs and improvements. 
 
Field Survey: Road Surface 
 
The stability of the cut and fill bank, the sidecast fill on the outer edge of the road and the 
condition of the road surface are reviewed in the inventory. 
 

 Record on the Farm Conservation Plan template: 
 

 Indicate the locations in mileage from the starting point of the following:  
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 The sections of the road where rill erosion of the road surface is significant.  
Rilling appears as incised lines along the road indicating water flow.  Record the 
mileage of the start and the end of major rills. 

 
 Areas that regularly pond water and have tules, rushes, sedges or other wetland 

plants growing. 
 

 Cracks and erosion along the outer edge or where a portion of the outer edge of 
the road is slipping downslope.  This is most likely to occur on partial bench (cut 
and fill) construction. 

 
 Locations where a berm occurs along the outer edge of the road and focuses 

water flow down the road causing rilling and erosion of the road surface.  Record 
the start and end mileage of the berm. 
 

 The slope of the road measured with a clinometer. 
 
 
5. ROAD SURFACE DRAINAGE 
 
Background: Road Surface Drainage 
 
Road drainage refers to the way the road surface slopes and thus its drainage features.  
There are insloped, outsloped and crowned roads.  Road surfaces collect and direct runoff.  
Rill erosion of a road due to improper drainage can produce tons of sediment into a stream 
over the life of the road.  Proper surface design can vastly reduce this source of siltation as 
well as road and hillslope failures.   
 
Insloped roads drain water inward toward the cut bank and into an inboard ditch. The ditch 
directs the runoff into ditch relief culverts, or other drainage facilities installed beneath the 
road.  The ditch relief culvert directs flows under the road and onto the hillside below the 
road. 
 
Problems with insloped roads include:  

 Too few, or undersized, ditch relief culverts which blow out, or plug, in storms causing 
runoff to flow down the road causing rill erosion or failure of the road fill and possibly the 
hillslope. 

 
 Lack of energy dissipaters such as large rock at the outlets of the ditch relief culverts 

resulting in erosion of the hillslope with potential undermining of the road fill. 
 

 The inboard ditch erodes significantly or undercuts the cutbank indicating there is too 
much flow and ditch relief culverts are not frequent enough.   

 
 Soil eroded from the road or an upstream area of the ditch can settle out in the portions 

of the ditch where gradients are low and fill the ditch, causing runoff to flood over the 
road surface and erode it. 

 
 Maintenance costs for insloped roads are high due to the need for maintenance of 

ditches and culverts and the need for continual replacement of ditch relief culverts and 
energy dissipaters. 
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Insloped roads should include these features: 
 Ditches should be designed to accommodate the flood flow from the cut bank and 

upslope areas intercepted by the road as well as the road surface drainage.   
 

 The ditch should be no deeper than 12 inches below the roadway.   
 

 The ditch should have a modest gradient of 2-6% to avoid both erosion and deposition of 
sediment.  If the gradient must be higher, lining the ditch with rock or installing rock 
checkdams will reduce erosion. 

 
 Ditch relief culverts should be installed at frequent enough intervals to drain water in the 

ditch to the edges of the road and hillside before the flow becomes greater than the ditch 
can hold. 

 
 Ditch relief culverts should never directly discharge into streams and should not 

adversely impact downslope landowners.   
 

 A vegetated buffer should filter road drainage before it enters all creeks including 
ephemeral creeks. Ditches should not be directed to outlet into creeks. 

 
 Culverts should discharge onto rock, another type of energy dissipaters or an extended 

plastic pipe snake to reduce erosion of the lower hillside.  
 

 If a gradient difference occurs between the ditch and the ditch relief culvert, the culvert 
inlet can be armored, or a drop inlet placed to reduce erosion around the inlet.  

 
 There may be waterbars installed on the road surface to break up the road runoff and 

reduce the likelihood of ditch erosion and culvert blow out. 
 

 Ditch relief culverts in most locations should be 18 inch in diameter at a minimum to 
avoid plugging and be adequate for drainage.   

 
 The ditch relief culvert should be set at a grade of 2% more than the ditch gradient and 

at a 30 to 45° angle to the road alignment.   
 

 Set the ditch relief culvert below the base of the road fill so that the water discharge point 
will not affect the road fill.   

 
 At a minimum the ditch relief culvert should be set at least one foot below the road 

surface. 
 

 A waterbar consists of a ditch with a berm on the downhill side.  The ditch directs flow 
impounded by the berm should direct flow from the inside to the outside of the road.  The 
ditch should be 3-6 inches deep and the berm should be 3-6 inches high.  
 

 Waterbars can be used in certain sections of steep roads to reduce erosion.  
 

 An energy dissipater of gravel or rock should be placed at the discharge point for the 
waterbar.   
 

 Waterbars should be reconstructed at the beginning of each winter season. 
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 Waterbars should be placed according to the grade of the road.  As a general rule, take 

the road grade, divide by 1000 and the answer is the frequency for waterbar installation.   
 
 
In outsloped roads the roadbed slants to the outer edge of the road directing storm runoff 
outward onto the hillslope below the road.  If properly designed, water sheets off the road 
before it can concentrate.  Generally, there is no inboard ditch or culvert system.  There can 
still be culverted stream crossings however. 
 
Outsloped roads are environmentally preferable, but there are sites where outsloping can 
pose certain problems.  Steep gradient roads, dirt roads with large amounts of clay, certain 
types of curves and turns in the road and roads with large amounts of upslope runoff 
needing a ditch.  Often outsloping of the majority of the road combined with insloping of 
small sections is the best choice. 
 
Outsloped roads should include these features: 

 Outsloped roads rolling dips to direct road drainage off the road surface before flow 
concentrates.  Rolling dips are constructed as part of the roadbed and create a slight 
rise and dip in the roadbed.  Rolling dips serve to segregate the road into smaller 
sections each of which sheet flows water from the road cutbank to the road edge.   

 
 The dips are placed frequently enough to avoid concentrated flow down the road.   

 
 Rolling dips are built at a 30 to 45 degree angle to the road with a gradient of 1% greater 

than the road gradient.  
 

 The outlet of the dip should have an energy dissipater and vegetated filter.   
 

 Waterbars serve much the same purpose as rolling dips.  The waterbar consists of a 
ditch with a berm on the downhill side.  The ditch directs flow impounded by the berm.  
However, waterbars are more abrupt, harder to drive over, and tend to break down on 
roads used in the winter season.  

 
Crowned roads drain to both sides from a central raised crown in the middle of the road.  
Crowned roads spread drainage in both directions and are typically paved, all weather 
roads.   
 
Crowned roads designs should include: 
 

 Crowned roads may require either inboard ditches with ditch culverts or rolling dips 
depending on the site.   

 
 Crowned roads can work well on steep ridges or for high quality, all weather roads. 

 
 Designs should use either the features for insloped or outsloped drainage or both. 

 
Flat roads are typical in valley areas where the land has less than a 2% slope.  A flat road 
may simply puddle with water during large storms and then dry out and have little water flow 
over the road surface. 
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Vineyard roads are often relatively steep, oriented to the slope differently than other ranch, 
or vehicle, roads, and usually dirt or cover crops.  Most vineyard roads or avenues (the 
areas between vine rows) are generally not used in the winter and are addressed in the 
winterization/cover crops BMPs in Element III. 
 
Vineyard access roads should include: 

 The vineyard access roads along the outside of the vineyard and some in the center 
may be used as year-round access roads.  Winterization of these roads should also be 
included in your roads program. 

 
 Vineyard access roads should have adequate drainage and features as all other year-

round roads 
 
Field Survey: Road Drainage 
 
In conjunction with the FFF program staff complete a detailed field survey of each road 
using your car odometer (or measure strides if walking) to determine the location of each 
feature from the starting point recorded in Section 2.  Since the features of insloped, 
outsloped and crowned roads are different, the first step in assessing a road is to figure out 
what type of road you are reviewing.  Each road may have sections that are insloped, 
outsloped and crowned. 
 

 Record the locations by mileage from the starting point for each type of road.   
 
For insloped roads: 
 
Ditch condition 

 Record locations where there is erosion of the in-board ditch and where there is major 
deepening of the ditch.  There may be some small erosion sites as well, but your survey 
should primarily document major ditch erosion where the cut bank of the road may be 
undercut.   

 
 Record locations where sediment fills the ditch so the capacity of the ditch is diminished 

and water overflows onto the road surface. 
 

 Record the beginning and ending mileage of the ditch erosion or filling 
 

 Record locations where the cutbank is slumping or eroding into the ditch. 
 
Ditch relief culverts 
 

 Record the number of ditch relief culverts per length of road and measure the slope of 
the road with a clinometer.  Use your odometer and measure the distance between 
culverts.  This is a very important feature to correctly inventory. 

 
 Record locations where the ditch relief culverts are not at the intervals specified in Table 

VA.  
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 Record the location and the condition of each ditch relief culvert.  Record the diameter 
and type of culvert, if the culvert is crushed, plugged or rusting. 

 
 For each culvert record if the energy dissipater at the outlet of a ditch relief culvert is 

adequate with no erosion or if it is missing or inadequate and erosion is evident.  Check 
these as you check the culvert condition. 

 
 Record locations of ditch relief culverts where water has overflowed onto the road 

surface.  The road surface will show rill erosion.  Try to determine the cause such as the 
small size of the culvert, if the culvert is plugged, in poor condition, or another cause.   

 
 Record locations where ditch relief culverts discharge directly into a creek. 

 
 Record the number of waterbars per length of road. 

 
For outsloped roads: 
 

 Record the number of waterbars or rolling dips per length of road and the road slope.  
Use your odometer and measure the distance between waterbars or rolling dips for the 
slope of the road as listed in Table VB and VC.  This is a very important feature to 
correctly inventory. 

 
 Record where waterbars or rolling dips are not at the intervals specified in Table VB and 

VC.  
 

 Record locations where energy dissipaters at the outlet of waterbars or rolling dips are 
missing or inadequate with erosion occurring.  

 
 Record locations where the road surface shows rill erosion. 

 
 Record locations where the cut bank is slumping onto the road. 

 
For crowned roads use all that apply to the particular features of the road: 

Ditch condition 
 Record locations of erosion of the in-board ditch and where there is major deepening of 

the ditch.  There may be some small erosion sites as well, but your survey should 
primarily document major ditch erosion where the cut bank of the road may be undercut. 

 
 Record locations where sediment fills the ditch so the capacity of the ditch is diminished 

and water overflows onto the road surface.  
 

 Record locations where the cutbank is slumping or eroding into the ditch. 
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Ditch relief culverts 
 Record the number of ditch relief culverts per length of road and the slope of the road. 

Use your odometer and measure the distance between culverts.  This is a very important 
feature to correctly inventory. 

 
 Record locations where the ditch relief culverts are not at the intervals specified in Table 

VA.  
 

 Record the location and the condition of each ditch relief culvert.  Record the diameter 
and type of culvert.  Record if ditch relief culverts are crushed, plugged or rusting. 

 
 For each culvert record if the energy dissipater at the outlet of a ditch relief culvert is 

adequate with no erosion or if it is missing, or inadequate, and erosion is evident.  Check 
these as you check the culvert condition. 

 
 Record locations of ditch relief culverts where water has overflowed onto the road 

surface.  The road surface will show rill erosion.  Try to determine the cause such as 
small size of the culvert, the fact that it is plugged or in poor condition, or another cause.   

 
 Record locations where ditch relief culverts discharge directly into a creek. 

 
 Record the number of waterbars or rolling dips per length of road and the road slope. 

Use your odometer and measure the distance between waterbars or rolling dips for the 
slope of the road as listed in Table VBC.  This is a very important feature to correctly 
inventory. 

 
 Record where waterbars or rolling dips are not at the intervals specified in Table VBC.  

 
 Record locations where energy dissipaters at the outlet of waterbars or rolling dips are 

missing or inadequate with erosion occurring.  
 

 Record locations where the road surface shows rill erosion. 
 

 Record locations where the cut bank is slumping onto the road. 
 
For flat roads: 

 Record the locations of flat road sections (1% or less slope) and describe the road 
conditions in the comment section. 

 
For vineyard roads: 

 Record the number of roads with rolling dips installed on the road, the approximate 
frequency and slope of road. 

 
 Record the location of ditches that are eroding or filling. 

 
 Record if there are energy dissipaters at the outlets of the water bars, culverts or rolling 

dips. 
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 Record if the surface of the road is covered with gravel or in cover crop in the rainy 
season. 

 
 Record roads with water bars installed on a regular seasonal basis and approximate 

frequency of waterbars and the slope of road. 
 

 Record if there is a filter strip between the road discharge and the creek corridor in the 
winter. 

 
 
6. STREAM CROSSINGS 
 
Background: Stream Crossings 
 
Another major feature of road systems is stream crossings.  These are all the locations 
where the road crosses an ephemeral, seasonal or year-round stream.  It is important to 
have properly designed stream crossings.  Ephemeral streams that only flow in large storms 
are often very steep and carry large amounts of flow over short periods.  This flow must be 
accounted for in the road crossing structure or the road will fail, require costly repair and 
contribute sediment to the stream. 
 
Fish must also be able to pass through crossing structures on permanent streams.  All 
crossing structures should be sized for large flood events of the 100-year frequency interval.  
There are several types of crossings: road fill with culverts, fords and bridges.  
 
Road Fill with Culverts or Culverted Crossings 
 
Road fill with culverts is the most common type of crossing structure and one of the most 
problematic.  Culverted crossings require constant maintenance, frequent replacement and 
can fail if not managed frequently. 
 
This type of road crossing involves filling the creek channel with material and installing 
culvert(s) to transmit water through the road fill.  However, the creek transports sediment 
and debris as well as flood flows.  If undersized, or in a creek with lots of wood, culverts can 
easily plug, or become overwhelmed in large floods.  When flood flows come over the top of 
the road fill, the water may enter the inboard ditch, or flow down the road surface.  The 
water may erode the road and possibly the road fill and culverts. 
 
To avoid these problems the following design considerations are needed: 
 

 Culverts must be sized for the 100-year flow as based on local rainfall records and 
hydrologic calculations.  Stream crossing culvert sizes should account for proposed land 
use changes that could increase runoff (upstream urbanization, for example) in the 
watershed of the creek. 

 
 Trash racks may be installed upstream of the culvert on streams with high debris levels, 

if the rack will not interfere with fish migration.  In general, trash racks may be useful in 
some ephemeral creeks.  
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 The culvert should be set at the same slope as the bottom of the natural stream channel 
to allow water and sediment to move throughout the culvert.  If the culvert is set at a 
steeper gradient than the stream there may be erosion at the outlet.  If the culvert is set 
at a flatter gradient than the stream, it may collect sediment.  Since many culverts are 
steeper than the stream, an energy dissipater at the outlet is needed with eventual 
replacement, or re-setting of the culvert as part of the repair and management program. 

 
 The road crossing should be oriented at a right angle to the creek with the culvert 

aligned with the creek channel set at the bed elevation of the channel. 
 

 The culverted crossing should be constructed with a critical dip at a lower elevation at 
the edge of the road fill to direct floods over the fill and back into the creek, rather than 
allow flow to divert down the road and cause erosion.  The dip may be filled with gravel. 

 
 On streams where anadromous fish need to migrate through the culverted crossing 

there are several options for changing or retrofitting the culvert: 
 

 The preferred option is to replace the culverts with a bridge (see below).  Larger, 
faster streams should use bridges. 

 
 Bottomless arch culverts are preferred over the standard culvert on streams fish 

migrate through.  The bottom of the culvert should sit slightly below grade 
(embedded design) to allow the fish easy passage.  Consult with the Department of 
Fish and Game for design assistance. 

 
 Non-embedded culverts must be backwatered using hydraulic controls, with the 

downstream end fully submerged for adult passage.  If a jump into the culvert is 
planned, the project designers should document why the culvert cannot be designed 
without a jump. 

 
 A change in water surface elevation (a jump) of up to one foot is acceptable for adult 

passage conditions, provided water depth and velocity in the culvert meet all other 
hydraulic guidelines. 

 
 A jump pool must be provided that is at least 1.5 times the jump height, or a 

minimum of two feet deep, whichever is deeper. 
 

 Culverts that are too long, or too high in gradient, require resting pools, or other 
forms of velocity refuge, for fish of all life stages. 

 
Bridges 
Bridges can have the least impact on stream processes if they are designed to avoid filling 
the creek and floodplain to create a smaller crossing.  However, bridges with piers in the 
channel can collect debris during floods.  Bridges and their supports have weight limitations 
that should be considered.  Railroad flatcars can be used as bridges. 
 
Here are design considerations used for bridges: 
 

 Bridges are the preferred option for road crossings on fish bearing streams where 
salmon, or steelhead trout, adults and juveniles must migrate up and down the stream. 
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 The best bridge design allows for the supports of the bridge to be constructed out of the 
flood zone.  However wide year-round stream channels are unlikely to accommodate 
this design and will need in-channel supporting piers. 

 
 The bridge should be installed at a right angle to the creek. 

 
 The channel should not be filled or altered to fit a bridge.  The design of the bridge 

should span the channel as it exists. 
 

 The road entrance on each side of the bridge should be above or level, not below, the 
bridge deck elevation. 

 
Fords 
A ford consists of a road crossing on the bed of the stream channel.  One type of ford is 
called an at-grade, or Arizona crossing.  This type of ford is made yearly from the 
compacted gravel of the streambed.  Other types of fords are concrete structures that 
remain in the stream year-round.  Since the crossing is in the streambed, it is subject to 
scour from winter floods.   
 
The design and location of fords should include: 

 For incised streams with steep banks, those with year-round water, or fish passage, a 
ford is not a good option and a bridge should be used.   

 
 Concrete fords can make a good crossing in some ephemeral streams.  The ford is 

designed as a dip in the road at the channel crossing and serves to transmit seasonal 
flows from the channel across the concrete ford and back into the channel.  An energy 
dissipater should be installed on the downhill side.  Some care should be taken to site 
the ford low enough in the channel bed such that sediment can move with the flood 
water over the concrete ford and the ford doesn't initiate incision downstream and 
aggradation upstream. 

 
 Temporary culverted crossings are often used in gravel bed channels with the creation 

of a vehicle ramp slightly above the steam bed made out of the gravel with culverts 
placed to direct the water flow.  During low flow periods water percolates through the 
ford and flows through the culverts.  The ford is then removed before the winter season.   

 
 Use of these crossings should be limited to avoid water quality effects and disturbance 

of the streambed.  These types of crossings should never be used in salmonid spawning 
and rearing habitat.   

 
Old Crossings 
If you have a Humboldt crossing or earth-covered log stringer bridge on your road it needs 
to be replaced with bridges or culverted crossings.  These crossings were constructed out of 
logs and covered with fill for the roadbed.  The logs eventually rot and the crossings fail.  
Many of these crossings date to the 1800’s and can be very unstable and blow out without 
warning. 
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Field Survey: Stream Crossings 
 
On the Farm Conservation Plan template fill in the table for the stream crossings: 
 

 List the road name or number, the name or number of the creek and the  number of the 
crossing.  All crossings  - culvert, bridges and fords are numbered sequentially from the 
start location. 

 
 Record the type of creek – ephemeral, seasonal or year-round. 

 
 Record the location of the crossing using mileage from the starting point. 

 
For culverted crossings: 
 

 Record the type of culvert at each crossing. 
 

 Record the diameter of the culvert. 
 

 Record if the culvert is crushed, plugged or rusty. 
 

 Record if there is a critical dip in the road surface constructed specifically to allow 
overflow for floodwater and direct it back into the stream and away from the road. 

 
 Record if there is an energy dissipater below the culvert outlet. 

 
 Record if there a trash rack at the upstream end of the culvert. 

 
 Record if there is substantial sediment deposition on the upstream side of the culvert. 

 
 Record if there is substantial scour on the downstream side of the culvert. 

 
 Record any other observations regarding historic erosion or blowouts. 

 
For bridge crossings: 
 

 Record if the bridge deck collects debris and trash in large storms. If so it may be built 
too low and close to the stream. 

 
 Record if the bridge piers are in good shape or are undercut.  Are the supports located 

to avoid squeezing the stream through a smaller area. 
 
For fords/at-grade crossings: 
 

 Record if the ford is year-round or seasonal and what type of ford it is. 
 

 Record if there is bank erosion downstream or along the edges of each concrete ford. 
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 Record any other comments including if the ford has washed out, or been damaged in 
the past.   

 
 
7. SUMMARY: EXISTING ROAD CONDITIONS 
 
Summarize the locations of the following conditions in the table in the template. 
 
1. Road sections with signs of unstable hillslope conditions 
 
2. Road sections with rilling  
 
3. Road sections with cracks 
 
4. Road section with outer road berm causing erosion 
 
5. Road section with wetland plants 
 
6. Road section with significant ditch erosion  
 
7. Road section with significant ditch filling 
 
8. Road section with cutbank slumping 
 
9. Road section with inadequate numbers of ditch relief culverts, undersized or numerous 

damaged culverts 
 
10. Road section where ditch relief culverts overflow road surface 
 
11. Road sections with ditch relief culverts without energy dissipaters 
 
12. Road sections where ditch relief culverts discharge directly into creek 
 
13. Outsloped or crowned road sections with inadequate numbers of waterbars or rolling 

dips 
 
14. Outsloped or crowned road sections with waterbars/rolling dips where energy dissipaters 

are missing 
 
15. Vineyard roads with rilling and a lack of waterbars or other drainage features 
 
16. Road sections adjacent to creeks including ephemeral, seasonal, and year-round 

streams 
 
17. Stream crossings with undersized culverts  
 
18. Stream crossings without energy dissipaters 
 
19. Stream crossings where overflows onto the road have occurred 
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20. Stream crossings with erosion at the outlet 
 
21. Stream crossings with deposition at upstream inlet 
 
22. Stream crossings with plugged, rusty or crushed culvert 
 
23. All stream crossings that have failed or been significantly damaged 
 
24. Culverted crossings/permanent fords on year-round streams 
 
25. Bridges with unstable piers, inadequate width or debris on deck 
 
26. Ford with erosion on downstream end or sides 
 
 
APPLYING THE BMPS:  ROAD REPAIR AND IMPROVEMENT PROGRAM 
 
Your road survey summary is a list of the conditions that require the application of BMPs 
and incorporation into the repair or improvement program.  The FFF program staff will 
complete the field survey, summary and repair and improvement program in conjunction 
with the owner/operator.  Funding is available from many sources for implementation. 
 
Hillslope Stability/Road Surface Condition BMPs 
 

 If the road has significant road surface erosion, cracks or failures along the outer edges 
it may need to have significant reconstruction work, or be re-located. 

 
 Areas of a road with springs, seeps and saturated soils for most of the year should have 

additional subsurface drains installed including: 
 French drains or ditches at the base of the cutbank and installation of drainpipe to 

drain hillside seeps and springs into the ditch culvert system. 
 

 A gravel blanket with filter fabric can be installed beneath the roadbed to drain 
springs outward onto a dissipater on the hillslope below the road.   

 
 Surfacing perennial wet areas on a road with angular gravel can reduce erosion.  

 
 If the installation of additional drainage facilities will not address the instability of the 

road, the road should be relocated and the unstable section restored  
 

 
Trying to maintain a road built across an unstable slope is very difficult.  Seek expert advice 
from a geotechnical or civil engineer or engineering geologist to assure design, alignment, 
and drainage are properly addressed and the road can be maintained.  If not the road needs 
to be closed and restored. 
 
Road Surface Drainage BMPs 
 

 Outsloped roads with rolling dips are the preferred option for sites where they can be 
used.  It may be possible for much of a road system to be outsloped with certain 
sections insloped with ditches and culverts. 



Fish Friendly Farming® Environmental Certification Program - Napa and Solano Counties 225 
Farm Conservation Plan Instructions and BMPs – Element V - 2009 
All Rights Reserved  

 
Evaluate changing your insloped road system to an outsloped system with rolling dips. 
 

 In areas where the gradient or use of the road does not allow for an outsloped road, 
insloped roads are acceptable if adequate-sized ditches, frequent ditch relief culverts of 
adequate size with energy dissipaters and vegetative filters are installed.  

 
 All culverts should be designed for the 100-year storm event to assure stability and 

reduce erosion. 
 

 Review the background information for each road design.  These are the features your 
road repair and improvement plan should implement.  

 
If you have an insloped or crowned road, your road repair/improvement program should 
address: 
 

 Replacement of all undersized or damaged ditch relief culverts. 
 

 Increases in the frequency of ditch relief culverts in road sections showing too few 
culverts and road surface erosion.  Repair of ditch erosion/filling and realignment of 
road ditch or changes to other drainage features.  Reduce cleaning of ditch if causing 
erosion and on steep areas install rock check dams or rock lining.  Make sure there 
are enough culverts to relieve ditch flows in steep areas. 

 
 Installation of energy dissipaters at outlets of ditch relief culverts, waterbars and 

rolling dips. Energy dissipaters need to be of adequate size to function in large 
storms. 

 
 Installation of vegetative filters for culverts that discharge directly into creeks. 

 
If you have an outsloped or crowned road your road repair/improvement program should 
address: 
 

 Installation of additional rolling dips if needed. 
 

 Installation of energy dissipaters at the discharge point for the waterbar or rolling dip.  
Energy dissipaters need to be of adequate size to function in large storm events 

 
Vineyard Road BMPs 
 

 Install waterbars as part of the winterization process on seasonal vineyard roads over 
10% slope.  Either direct the waterbar to drain into the vineyard drainage system or 
place energy dissipaters at the outlet.  

 
 Mulch and cover crop seasonal vineyard roads.  Plant seasonal filter strip along the 

roads on the downhill slope or next to creeks. 
 

 Place strawbale, or straw wattle, sediment barriers along the edge of vineyard/waterway 
on a seasonal basis. 
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Stream Crossings BMPs 
 

 Minimize the number of stream crossings as much as possible through changes in road 
alignment and reductions in the number of roads. 

 
 Replace all Humboldt crossings or log stringer bridges with bridges or culverted 

crossings depending on the site. 
 

 The best option for crossings of perennial streams is bridges. 
 

 Culverted crossings should be used only in intermittent and ephemeral streams with 
concrete fords as another option for some of these sites. 

 
 Replace culverts that are overflowing, causing deposition upstream or erosion 

downstream, are plugged or rusty, or are undersized. 
 
Retrofitting of stream crossing culverts should use: 
 

 Culverts sized for the 100-year frequency flood event. 
 

 Depending on the site, culverts which are embedded into the stream channel and set at 
the same slope as the channel to allow natural sediment movement.  Bottomless arch 
and embedded round culverts are examples of this concept. 

 
 Install a critical dip in the roadbed to direct any overflow. 

 
 Install an energy dissipater sized to function in the largest storm events. 

 
 For concrete fords with significant erosion consider installing a bridge or changing to a 

seasonal at-grade ford made of gravel. 
 

 For bridges with unstable piers or where the bridge is constricting streamflow, replace 
with a wider bridge and deeper set piers. 

 
When changing to a new type of stream crossing document the following for use in 
the design of the crossing: 
 

 The stability of the slopes on either side of the crossing to support various types of 
crossing structures. 

 
 Whether the crossing needs to allow for fish passage.  See Appendix 5 for additional 

BMPs for crossings that need to allow fish passage. 
 

 The slope of the bed of the creek channel. 
 

 The 100-year flood discharge volume for the point in the creek where the crossing is 
proposed. 

 
 The cross-sectional area of the creek to determine the channel dimensions necessary to 

convey the100-year flow. 
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 The condition of the channel above and below the crossing to assess flood backwater 
conditions, the amount of debris and sediment transport in the channel. 

 
 The orientation of the crossing to the flow path of the creek channel. 

 
Roads near Creeks BMPs 
 

 Evaluate roads built next to creeks for relocation. This includes roads next to alluvial 
creeks within 100 ft of the scour channel or riparian corridor and roads along confined 
channels.  If the road is consistently damaged or unstable, it is contributing sediment 
directly into the stream and should be relocated or possibly reconstructed to a different 
design to reduce erosion and sedimentation. 

 
On the Farm Conservation Plan Template: 
 

 Outline the repair/improvement program by addressing the road conditions from your 
field survey. Check the BMPs and address each of the conditions with a corrective 
measure.   

 
 
8. ROAD MAINTENANCE AND WINTER INSPECTION 
 
Background 
 
Proper maintenance of the road system is as important as proper construction and design.  
If finances of the operation are not adequate to perform road maintenance on a consistent 
basis for all the roads in the system then the number of roads should be decreased.  There 
are many studies of watersheds where roads have been left unmaintained and the road 
induced erosion and sedimentation of creeks, a major factor in the decline of the fish and 
water quality impairments. 
 
Inventory/Assessment: Road Maintenance and Winter Inspection Program 
 
On the Farm Conservation Plan template outline your current yearly road maintenance and 
winter inspection program including: 
 
Road Maintenance 
 

 Indicate the time of the year you review the condition of roads, crossings, culverts and 
other features and when annual repair/maintenance is done. 

 
 On the table indicate the location and frequency of road repairs and maintenance 

activities for the various categories listed. 
 

 The dates you install and remove any seasonal crossings or bridges 
 

 Indicate the locations used to stockpile any dirt removed from road regarding or ditch 
clearing. 

 
 The areas of the property you regularly inspect and those which are inspected on a less 

regular basis. 
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 The winter inspection program you use and how often you review the conditions of the 

roads, crossings and culverts. 
 
 
APPLYING THE BMPs: ROAD MAINTENANCE  
 
Revise your current program as needed to include the following BMPs: 
 
Inspection Program/Winterization 
 

 Set up a yearly schedule for the inspection of all portions of the road system.  
 

 Regularly budget for maintenance and the need for both emergency repairs and regular 
system repairs as well. 

 
 Inspect all roads and drainage structures in late summer/fall including all road surface 

and fills, cut banks, culvert inlets and outlets, waterbars, rolling dips, inboard ditches and 
culverts and all stream crossings. 

 
 Repair the features of the road system before winter including installing energy 

dissipaters. 
 

 Winterize seasonal roads and turnouts around the vineyard by installing waterbars and 
energy dissipaters, mulching and seeding with grass. 

 
 Revegetate all stockpile sites along the road system. 

 
 Plan on inspecting the roads following all major flood events.  Make notes of the repairs 

and improvements needed to be done in the summer.  Keep a notepad and jot down the 
items you see and what needs to be repaired.   

 
 Revegetate all filter strips near roads. 

 
 Install emergency erosion control measures as needed to temporarily control erosion 

problems. 
 
Road Surface/Ditches/Culverts/Waterbars 
 

 Don’t haul, or grade, in wet weather.  It will damage the roadbed.  Don't use seasonal 
roads in the winter. 

 
 Control dust on roads in the summer to reduce mud. 

 
 Prior to winter, re-grade those areas of the roads that require it.  Fill and grade-out small 

potholes, and ruts.  If these can't be easily filled, re-grade the road and re-compact it.  
Grade when the roadbed dirt is still slightly moist, but not wet.   

 
 Clear blockages from inboard ditches. 
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 Watch where the ditches overflow during the winter and add more ditch relief culverts in 
this section of road. 

 
 Watch where the road's ditches are eroding and over the summer install rock check 

dams, line the ditch with rock, or reduce the flow volume in the ditch by adding more 
ditch relief culverts in this section of the road. 

 
 Don’t grade ditches on a regular schedule.  Only complete this activity if the ditch bottom 

is less than one foot below the road surface.  Unnecessary ditch clearance can 
undermine the cutbank and create more erosion.  Only remove vegetation from the ditch 
if it is causing water to overflow.  Not all vegetation is a problem, it can filter sediment.  
Don't remove silt from the ditch and leave it on the road to erode.  Take it to a stockpile 
area. 

 
 During the fall inspection if there are cracks in the outer road fill remove the unstable 

material before it fails.  Then plan to reconstruct the road bench over the summer. 
 

 Check for slumps and springs during winter inspections and mark the site on the map for 
drainage improvements during summer work. 

 
 If the cutslope is a continual problem reconstruct the slope to a flatter angle during the 

summer and revegetate.  Riprap can also be placed at the toe. 
 

 Inspect all the problem sites during the winter and have materials on hand to perform 
emergency erosion control if needed. 

 
 Re-rock rolling dips and waterbars. 

 
 Reinstall and maintain energy dissipaters at outlets of ditch relief culverts.  

 
 
Stream Crossings 
 

 During winter inspect all stream crossings after each storm.  Mark the crossing and keep 
particular track of all those prone to plugging, or overflow. 

 
 Remove all wood and debris from culverts, replace inlet and outlet rock as soon after the 

storm as you can. 
 

 Carry a shovel and chainsaw during winter inspections to allow for a quick clearing job if 
necessary. 

 
 Remove debris and sediment to a stockpile location where it won't just wash back into 

the creek. 
 

 Repair fords if the repair can be done without equipment.  Otherwise wait for summer. 
Repair bridge abutments immediately if this can be done.  Place rock to protect the 
abutment temporarily if equipment will be needed for the repair.  Then fix it in the 
summer. 
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 Remove trees and debris from the bridge deck and piers and place away from the 
stream. Take these materials to stockpile area. 

 
 
9. ROAD CLOSURE AND RESTORATION 
 
Background: Road Closure and Restoration  
 
There are several reasons for closing a road.  Perhaps the road is older and is expensive to 
maintain, or it has numerous erosion problems, or was built across unstable slopes and 
poses a high risk for failure.  The road may not be needed anymore as the operation on the 
land has changed.  Perhaps there are many older abandoned, but not restored, roads from 
a prior operation that continue to affect the creek with siltation.  If a road cannot be 
inspected and maintained, it should be closed and restored.  Abandoning the road by not 
maintaining it is not the same as restoration. The erosion problems the road can cause are 
even greater for non-maintained, abandoned roads.  Roads are restored by removing their 
potential for erosion and sediment production to the point where they will no longer require 
maintenance.  
 
Inventory: Road Closure and Restoration 
 
On the Farm Conservation Plan template list: 
 

 Roads that have been abandoned or closed on the property 
 

 Roads identified in your road survey as too close to creeks, on unstable slopes, or no 
longer needed should be considered for closure and restoration. 

 
 
APPLYING BMPs: ROAD CLOSURE AND RESTORATION  
 
Use the following guidelines when evaluating a road closure and restoration project: 
 

 Plan the road closure and restoration just as you would a road construction project.  
Equipment may be needed and there will be debris and soil to dispose of.  There is also 
likely to be a need for native revegetation.  You should involve a professional for the 
design and construction oversight and a revegetation specialist.   

 
Timing 
 

 Plan to restore the road in the spring, summer and fall months and complete the project 
with all erosion control installed by October 15. 

 
Stream Crossings 

 Remove all stream crossing fill and structures to restore the stream to its original grade 
and size. Excavate to the level of the original stream channel bottom.  If the stream has 
changed a great deal, the size should mimic the channel above and below the crossing 
site.   

 
 Set the bank slope back at 3:1 to create a stable base for planting.    
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 Haul all debris and soil to a stockpile for use in other activities. 
 

 Mulch the area of the crossing and revegetate the channel slopes with the appropriate 
native species. 

 
Road Surface and Slopes 
 

 Remove sidecast fill from road bench and swale areas.  
 

 If the road borders a creek, carefully plan fill removal and revegetation activities to 
reduce sediment entering the water. 

 
 Construct waterbars or rolling dips in the old road surface at a 45-degree angle and at a 

greater frequency than the regular road.  These will continue to work to reduce 
concentrated flows and erosion.   

 
 Armor the outlets of the waterbars or dips to assure the least amount of erosion.   

 
 Fill in all inboard ditches, remove ditch culverts and diversion structures.   

 
 Haul all debris away to the stockpile area. 

 
 If cut slopes are large and likely to erode, mulch, seed, and revegetate them. 

 
 Mulch and seed the old road site with fast growing grasses.  

 
 The road surface can also be ripped during the summer and fall and planted.  The 

ripping should include outsloping and waterbars.  
 

 Native upland tree and shrub species appropriate to the area should be planted  
 

 Hydro mulch steep areas and use legumes in the mix along with fertilizer to get a good 
cover over the road.   

 
 Continue to watch over the restored road and assure that erosion is no longer occurring 

 
 
10. GUIDELINES FOR NEW ROAD DESIGN 
 
Background: New Road Design 
 
This section provides some background to review in the design of a new road and how to 
incorporate design elements to create a non-erosive, fish-friendly road.  A civil engineer or 
other professional should design all roads following these guidelines. 
 
The road prism reflects the type of construction used for the road.  Every road involves 
either cutting into the slope, or filling on top of the slope to create a flat roadbed of a certain 
width.  There are several methods for road construction: 
 
Full bench construction with no side-casting involves the excavation of material from the 
slope to create the roadbed.  Excess material is hauled away to fill in holes, stream 
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crossings, or to another site.  Full bench design is used where any side casting could cause 
adverse water quality impacts such as near any drainage channel or on steep slopes where 
fill may erode. 
 
Partial bench construction involves the excavation of the hillslope and side-casting of the 
material to create the road fill and is the most common form of road construction.  The 
partial bench design applies in many sites, but should be restricted to slopes less than 50% 
where fill areas of the road can remain stable.  Loading large amounts of fill onto a steep 
slope can increase the likelihood of slope failure and expensive road repair.  The partial 
bench design should be limited near streams to avoid side-casted fill from filling or eroding 
into the waterway. 
 
Full fill construction involves the importation of material and placement on the slope to 
create the roadbed. Full fill techniques are used where the slopes are unstable and any 
excavation of the slope could cause problems.  The fill must be properly engineered and 
compacted. 
 
In all cases, the cut and fill slope should be designed for the greatest stability.  The angle of 
the cut and fill slope should consider the soil type and its ability to "stand up" at different 
angles of repose and with different amounts of compaction, vegetative cover and drainage 
measures.  
 
 
APPLYING THE BMPs: GUIDELINES FOR NEW ROAD DESIGN 
 
Determine the type of road needed: 
 

 Determine the season of use for the road, the required size (width) of the road, and 
other necessary features for safety considerations.  

 
 If the road is designed as a seasonal road, use it only in the dry season for its 

designed season of use.  Do not plan to use seasonal roads for all weather use.  
 

 Consider using all weather surfacing for year-round roads to reduce erosion 
 
Use the following steps to evaluate a site for construction of a new road: 

 Obtain aerial photos at the largest scale available (1"=200' to 1”=50’), detailed 
topographic maps, soil surveys, geologic maps and vegetation maps. 

 
 Delineate those areas where the site will be developed including water supply, 

electrical and other areas requiring vehicle access. 
 

 Determine what type of road is needed - seasonal or year-round, permanent or 
temporary, size and travel needs. 
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 Delineate all natural stream courses, including ephemeral streams, swales, springs, 
springs and wetlands. 

 
 Delineate areas of the site with steep slopes (over 30%), unstable areas (old 

landslides, erodible soils and rock outcrops, especially serpentine). 
 

 Delineate high value wildlife areas. 
 

 Delineate natural low gradient slopes, saddles over ridges and other flatter areas of 
the site. 

 
Delineate several different alignments for the new road.  The alignments should encompass 
the following design criteria: 
 

 The gradient of the road should not exceed 3-5% and should traverse across the 
most modest of the slopes on the site.  The gradient of the road is calculated by the 
rise, or fall, in the elevation of the roadbed over the length of the section of road x100 
to get the percentage.  Very short sections of the road may exceed 15%, but steep 
gradient roads are subject to erosion.  Use steep gradients in the road only to avoid 
rock outcrops or unstable areas.  When outlining the road alignments use low slope 
areas, saddles and ridgetops to the greatest degree possible.  Avoid riparian areas. 

 
 Align the road to minimize the number of crossings of seasonal and permanent 

creeks and watercourses.  The road alignment should leave a significant buffer (see 
Table VC) between all watercourses and the road.  This buffer varies with the slope 
of the land.  The buffer should be in addition to any riparian corridor, natural 
vegetated corridor along the stream, or swale. 

 
 Attempt to minimize the amount of cut and fill by aligning the road along the contour 

across the landscape and by using full fill or full bench construction rather than 
sidecast partial bench design.  Particularly avoid cut and fill construction on steep 
slopes, or near  creek corridors. 

 
 Avoid unstable and steep slope areas.  If some portion of the road must cross an 

unstable or steep slope consult with an engineering geologist for special construction 
and stabilizing techniques. 

 
Evaluate the potential road alignments in the field to improve on the route: 

 Walk the alignments and review them for obstacles, unstable slope conditions, steep 
areas, creek and drainage channels and other features.  

 
 Revise the alignments to create the best route with the most stability over time.  

 
 The road design plays a role in choosing a preferred alignment for the new road.  

The type of road bench and construction, surface drainage system used as well as 
the number and type of creek crossings will play a large role in future costs for 
maintenance.  The uses of the road will dictate its size and season of use.   
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 The future maintenance needs created by the alignment should be considered when 
choosing the alignment.  Don't plan for a road without assuring that future 
maintenance work can be done or the road will become an erosion problem. 

 
 
11. NEW ROAD CONSTRUCTION 
 
Background: New Road Construction  
 
This section provides some background on the construction of a new road and how to 
incorporate design elements to create a non-erosive fish friendly road.  All roads should be 
constructed by licensed contractors and designed by a civil engineer using these guidelines. 
 
Road construction is complex and all the aspects of building a road are not covered here.  
The BMPs focus on those aspects of the construction process that have the greatest effect 
on soil erosion. 
 
 
APPLYING BMPs GUIDELINES FOR NEW ROAD CONSTRUCTION  
 
The plans and specifications for the road project either for a new road, or major repair for an 
old road, should include all the directions to the contractor for erosion control during the 
project.   
 
Review the plans and specifications to assure that they include: 
 
Seasonal Restrictions 
 

 Construction activities involving soil movement should only be done in the summer.  
  

 Clearing and grubbing can begin in spring, once all chance of rain has passed.   
 

 Tree felling can be done in winter only if no heavy equipment is used to remove the 
trees. Grading should only be done in the summer. 

 
 The plans should specify that stream crossings should be constructed in the least 

amount of time to assure the work is completed quickly.  All the materials should be on-
hand to allow for the last impact on the stream.   

 
 All work on wet areas or unstable slopes should be done in late summer and completed 

and revegetated by fall. 
 

 All the work should be completed by October 15 including all revegetation and 
winterization work, the installation of waterbars and rolling dips. 

 
For Clearing and Grubbing 
 

 Make sure the proper permits are issued. 
 

 Make sure the alignment is staked and flagged in the field correctly and that the area 
included is the minimal needed for the road.  Overclearing creates erosion hazards. 
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 Remove all the stumps or vegetation from the road alignment and any material to be 

used for the road fill.  Vegetation in the fill will create empty spaces once the wood 
breaks down. 

 
 The vegetation may be placed along and parallel to the edge of the road base as a filter 

for runoff. 
 
For Grading 
 

 Make sure the plans and specifications clearly show the bench type, road layout, percent 
compaction, cut and fill amounts and locations for the placement of excess material 
(stockpile site). 

 
 Try to keep slope stabilization work as close behind road construction as possible. 

 
 Never sidecast into streams, from slopes above streams, or into headwater swales. 

 
 For roads anywhere near streams or on steep slopes near streams, make sure road 

sidecast is no more than 1-foot thick and no more than 10 feet beyond the road edge. 
 

 For other roads, make sure the sidecast for the road is no more than 3 feet deep and 
never more than 30 feet beyond the road edge. 

 
 Make sure the type of benching used decreases side-casting and loading to reduce the 

potential for slides and erosion.  Excessive fill and sidecast can overload the slope and 
cause the road and the slope to slide. 

 
 Seed and mulch all disturbed soil including cut banks and spoil sites by September 30. 

 
For Stream Crossings 
 

 Review Appendix 5 for guidelines on designing stream crossings on fish bearing 
streams. 

 
 Make sure all permits and approvals from the Department of Fish and Game and any 

other agencies are complete and the conditions from the permits are incorporated into 
the plans and specifications. 

 
 Make sure the schedule for the project incorporates working in the stream only when it is 

dry. 
 

 If the stream is a year-round stream, the stream will need to be temporarily dewatered 
through the placement of a diversion pipe and the placement of a small dam across the 
channel.  Make sure the Department of Fish and Game approves these activities. 

 
 Make sure the construction of all the crossings will occur in an efficient manner and that 

all the materials will be available with no delays in construction.  No creek should remain 
diverted or dammed longer than the minimum time to complete the construction. 



Fish Friendly Farming® Environmental Certification Program - Napa and Solano Counties 239 
Farm Conservation Plan Instructions and BMPs – Element V - 2009 
All Rights Reserved  

 For intermittent streams make sure the specifications for the culverts account for culvert 
sag (install the culvert below grade) and incorporate all the design BMPs. 

 
 Make sure the culvert is set slightly (six inches to one foot) below the streambed and 

that clean backfill is used and compacted around the culvert. 
 

 The final fill for the road should include a critical dip at the crossing to direct overflow 
back into the creek. 

 
 For the approaches to the crossing for an incised channel use no sidecast but construct 

with full bench constriction.  
 

 Install additional drainage facilities for wet areas in the crossing approaches. 
 

 Revegetate the area of the channel near the crossing with native species.  Seed and 
mulch all disturbed slopes and cut banks near to the stream crossing. 

 
 Use licensed contractors to construct the road and those with experience in the area and 

soil conditions.  For projects over $20,000, consider requiring a performance bond from 
the contractor to assure all aspects of the project are completed. 

 
 
12. ROAD RECONSTRUCTION 
 
Background: Road Reconstruction 
 
The decision to reopen or reconstruct an old road should be made after a thorough 
evaluation of the road.  All of the needs for the upgrade should be considered in the costs 
including upgrading all drainage facilities to the 100-year flood event at stream crossings, 
ditches and road culverts.  The older abandoned road may still be contributing sediment 
because it was never properly closed.  Reopening and upgrading the road could decrease 
erosion and make the road available for the current land use.  The exceptions to this 
concept are roads adjacent to creeks and those on very steep slopes, slides, or unstable 
soils where proper closure may still be warranted, but not reconstruction. 
 
APPLYING BMPs: GUIDELINES FOR ROAD RECONSTRUCTION 
 
Timing 
 

 Use the same timing and erosion control restrictions for reconstruction as construction of 
roads 

 
Stream Crossings 
 

 Make sure all new stream crossings will accommodate the 100-year flood flow. 
 

 To reconstruct a washed out stream crossing, remove all the remaining fill and the 
structure. The old channel bed will often have rounded stones. 

 
 Replace old crossings with a bridge for year-round streams or, if it is an intermittent 

stream, use culverts sized to the 100-year event. 
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Table VA* 
Spacing Required for Ditch Relief Culverts 

 
Maximum suggested spacing for ditch relief culvert1 (ft) 

Road grade 
(%) 

Soil erodibility 
very high high moderate slight very low 

2 600-8002     
4 530 600-8002    
6 355 585 600-8002   
8 265 425 525 600-8002  

10 160 340 420 555  
12 180 285 350 460 600-8002 
14 155 245 300 365 560 
16 135 215 270 345 490 
18 118 190 240 310 435 

 
1 Adapted from Transportation Handbook USDA Forest Service R-6 1966. Culvert spacing 
may be too great in locations where ditch runoff is accumulated and discharged onto steep 
hillsides that are prone to gullying.  Spacings are designed to control ditch erosion, not 
culvert outfall erosion and are based on a 25-year storm and precipitation rate of 1-2 inch/hr 
for 15 minutes. If less multiply by the intensity 0.50, 0.30, etc.  If 2-3 inch/hr divide the 
distance in table by 1.50; if 3-4 inch/hr divide by 1.75; and if 4-5 inch/hr divide by 2.00. 
 
2 Even with stable ditches, ditch relief culvert spacing greater than about 600-800 feet is 
generally not recommended due to the large volume of road surface and cutslope runoff that 
would be discharged through the culvert and onto lower slopes during peak runoff periods.  
Culvert outlet erosion may occur with less that 800 ft. of contributing ditch line, so observe 
local conditions to determine the upper limit of acceptable spacing in your area 
 
* Table derived from Weaver, W. and D. Hagans. 1998. Handbook for Forest and Ranch 

Roads: A Guide for Planning, Designing, Constructing, Reconstructing, Maintaining and 
Closing Wildland Roads. Mendocino Resource Conservation District.  Ukiah, CA. 
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Table VB* 
Drainage Spacing 

 
Maximum suggested road surface spacing based on road gradient and soil composition1 
Soil composition Road gradient (%) 

2%-4% 5%-8% 9%-12% 
Granitic or sandy 400 300 200 
Clay or loam 500 400 250 
Shale or gravel 600 500 300 
 
1 MDSL 1991 Distance used only to show importance of soil type in influencing drain 
spacing.  
 
 
 
 
 

Table VC* 
Rolling Dip Dimensions 

 
Table of rolling dip dimensions 

Road Grade (%) Upslope 
approach 

(distance from 
up-road start of 

rolling dip to 
trough) (ft) 

Reverse grade 
(distance form 
trough to crest) 

(ft) 

Depth below 
average road 

grade at 
discharge end of 

trough (ft) 

Depth below 
average road 

grade at 
upslope end of 

trough (ft) 

<6 55 15-20 0.9 0.3 
8 65 15-20 1.0 0.2 

10 75 15-20 1.1 0.1 
12 85 20-25 1.2 0.1 
12 100 20-25 1.3 0.1 

 
 

* Tables derived from Weaver, W. and D. Hagans. 1998. Handbook for Forest and Ranch 
Roads: A Guide for Planning, Designing, Constructing, Reconstructing, Maintaining and 
Closing Wildland Roads. Mendocino Resource Conservation District.  Ukiah, CA. 
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Table VD* 
Cut and Fill Steepness 

 
 

Generalized maximum cut and fill steepness for different earth materials 
Slope ratio Earth material 

¼ to 1 Rock cuts 
½ to 1 Hardpan and soft rock cuts 
¾ to 1 Clay 
1 to 1 Clay, sandy or gravel alluvium 

1½ to 1 Fill slopes, lake deposits 
2 to 1 Unstabilized, uncompacted fill 
3 to 1 Unstabilized soil 

Near vertical to sloping; use only where such 
cuts are working locally 

Some sandy or granitic soils; some hard 
bedrock exposures 

 
 

Table VE* 
Outsloping pitch for roads 

 
 

Outsloping “pitch” for roads up to 8% grade 
Road grade Outsloped ”pitch” for 

unsurfaced roads 
Outsloped “pitch” for 

surfaced roads 
4% or less ⅜” per foot ½” per foot 

5% ½” per foot ⅝” per foot 
6% ⅝” per foot ¾” per foot 
7% ¾” per foot ⅞” per foot 

8% or more 1” per foot 1¼” per foot 
 

* Tables derived from Weaver, W. and D. Hagans. 1998. Handbook for Forest and Ranch 
Roads: A Guide for Planning, Designing, Constructing, Reconstructing, Maintaining and 
Closing Wildland Roads. Mendocino Resource Conservation District.  Ukiah, CA. 
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Table VF* 
Minimum buffer widths 

 
Recommended minimum widths for buffer/filter strips 

between wildland roads and streams 
Slope of land between road and stream(%) Minimum width of vegetated filter or buffer 

strip (ft) 
0 50 

10 90 
20 130 
30 170 
40 210 
50 250 
60 290 
70 330 

 
 

Table VG* 
Distances Between Water Breaks on Roads and Trails 

 
Maximum distance between waterbreaks on road and trails (feet) 

Erosion hazard 
rating (for 

surface erosion) 

Road or trail gradient (%) 

10% or less 11-25% 26-50% Over 50% 
Extremely high 100’ 75’ 50’ 50’ 

High 150’ 100’ 75’ 50’ 
Moderate 200’ 150’ 100’ 75’ 

Low 300’ 200’ 150’ 100’ 
 
 

* Tables derived from Weaver, W. and D. Hagans. 1998. Handbook for Forest and Ranch 
Roads: A Guide for Planning, Designing, Constructing, Reconstructing, Maintaining and 
Closing Wildland Roads. Mendocino Resource Conservation District.  Ukiah, CA. 
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 For all crossings make sure the road has an overflow dip to reduce the potential for flow 
diversion onto and down the road. 

 
 Add trash racks if appropriate and energy dissipaters of the proper size. 

 
 Review Appendix 5 for design guidelines for stream crossings on fish bearing streams. 

 
Road Surface 
 

 If re-grading from an insloped to outsloped road, excavate all the outer fill and sidecast 
and use, to the extent practicable, to fill in the inboard ditch. 

 
 Install rolling dips utilizing all material with no side-casting near any watercourse or 

where transport to a watercourse could occur. 
 

 Don't construct using sidecast techniques unless necessary and don't sidecast into or 
near creeks. 

 
 Disturb as little vegetated area as necessary. 

 
 If the entire road bench has failed, have an engineer review the site and suggest 

alternatives including alternative locations. This is particularly important in unstable sites. 
 

 If the outer portion of the road fill has eroded and the remaining fill is stable try to use a 
narrower road or excavate the cut bank (unless springs are present) to increase the road 
width.  It is better to not reconstruct the road by replacing the fill in the eroded areas. 

 
 Remove all excess sidecast before reconstructing the road. 

 
 Remove all cut slope failures and haul to stockpile site that will be stabilized and 

revegetated. 
 

 Dispose of vegetation and soil at a stable site not near a creek or on a steep slope. 
 

 Complete all work, install erosion control and revegetate by October 15. 
 
 
IMPLEMENTATION TIMELINE 
 
The implementation timeline sets out a schedule for the actions identified in the Farm 
Conservation Plan.  The timeline covers a ten-year period and allows for the costs of repair 
and restoration work to be spread out over this period.  The timeline section of the Farm 
Conservation Plan should also identify the projects that the farmer intends to apply for cost 
share or grant funds. 
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This element is for new, existing and replanted vineyards and addresses seasonal and year-
round (blue-line) creeks and rivers on the entire property.  This element includes: 
 

 Inventory/assessment of stream corridor condition. 
 

 Evaluation of current management practices and other factors influencing the corridor 
condition. 

 
 Application of Beneficial Management Practices (BMPs) for the corridor. 

 
 Formulation of a timeline and identification of funding sources (if needed) for the 

implementation of BMPs and creek corridor restoration. 
 
 
INTRODUCTION 
 
The focus of this element is perennial and intermittent or “blue-line” creeks and their riparian 
corridors.  The BMPs focus on the long-term sustainability of both the stream corridor and its 
habitat values, and the vineyard operation.  Vegetative methods for creek restoration are 
emphasized, as well as restoration of natural channel form.  These measures involve the 
lowest environmental impact, have been shown to be the most effective over time and can 
be implemented with a minimum of regulation and permitting.   
 
The program uses an adaptive management approach in which the condition of the corridor 
and current management measures are inventoried and evaluated, BMPs and restoration 
methods are applied, the condition is re-evaluated over time and additional management is 
applied, or changed, and revegetation continued.  As greater understanding and new 
measures for restoration and management of stream corridors are developed, or as 
conditions on the creek or river channel change, the use of the BMPs and management 
methods are revised.  In this way, the goals of supporting and sustaining both the farming 
operation and the stream corridor can be better achieved over the long term. 
 
The time frame for implementing changes and restoring riparian corridors considers both 
environmental and economic factors.  Riparian corridors under natural conditions change 
over long periods of time.  A bank erodes and a large tree falls into the channel.  New trees 
germinate next to the channel on the floodplain.  The creek and riparian corridor naturally 
change over time.  Restoration of riparian corridors needs to mimic this natural process and 
be done in stages, or in response to changes from large storms. 
 
The inventory and assessment in the Farm Conservation Plan may also show that the 
meandering creek may need a wider corridor area, or changes to the channel width and 
depth, to create a functional floodplain for riparian trees.  Incised, or downcut, channels may 
need banks set back, the re-creation of a new floodplain, and revegetation.  But achieving 
these changes should not necessarily involve greater environmental impacts than benefits.  
Instead incremental improvements can be achieved as a bank erodes or changes occur and 

ELEMENT VI - STREAM AND RIVER CORRIDORS: 
INSTRUCTIONS AND BENEFICIAL MANAGEMENT PRACTICES 
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repair and restoration can widen the corridor over time.  This restoration approach is less 
intensive and will require a longer timeline.  For this reason a 10-year period is used in 
implementing the Farm Conservation Plan.  
 
For an incentive-based program like Fish Friendly Farming to function, implementation of 
riparian corridor restoration must also consider the farmers’ needs.  Widening and 
restoration of some riparian corridors may require taking land out of production.  This 
change can result in a reduction of income to the farmer.  Causes of change in some 
riparian corridors, such as incision in the main Napa River channel resulting from the large 
municipal dams in the watershed and the mining, dredging and channelization of the river 
are not within the control of individual landowners.  However, the farmer often must absorb 
the cost of repairs to the river channel.  Phasing restoration activities into the farm 
operations make them easier to implement.  Many farmers may also realize cost savings by 
reducing the amount of active management of the creek and using revegetation for bank 
repair rather than costly riprap.   
 
However, widening and restoration of creek corridors will require financial assistance to 
farmers for the initial capital investment in project construction.  In general, the restored 
corridor does not create income to the farmer, but does provide public benefits for water 
quality and habitat.  Appropriate management of the corridor done by the farmer, such as 
on-going control of invasive plants or irrigation of new native plants, will add value to the 
project.  Over the long term, restoring and sustaining riparian corridors and fish habitat will 
succeed only if both the environmental and economic factors are considered and integrated 
equally into implementation strategies. 
 
 
Background:  Stream and River Riparian Corridors 
This assessment assists the farmer in evaluating the stream/river corridor, determines how 
to revise management practices, and identifies what short and long-term changes and 
restoration activities need to be performed.   
 
Overall, the goal is to allow the creek, or river, channel to reach a more stable and natural 
form that can sustain riparian and fish habitat.  Restoration activities focus on: 
 

 Revising farm operations to remove conflicts with creek processes 
 

 Restoration of a vegetated corridor of adequate width for alluvial creeks, including 
necessary changes to the channel form and floodplain 
 

 Restoration of native vegetation to alluvial fan areas 
 

 Revegetation measures for banks and floodplain areas 
 

 Restoration and management of confined creek channels in canyons 
 

 Removal of invasive, non-native plants and revegetation with native plants from local 
genetic stock 
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 Avoiding changes to the active or scour channel 
 

 Correction of upstream erosion and drainage problems to reduce their effect on the 
creek 

 
 Protection of the creek habitat and the watershed lands through beneficial 

stewardship 
 
The restoration approach for this program involves as little intervention in the active (scour) 
channel as possible.  This is the highly dynamic portion of the creek and efforts to manage 
the active channel with in-stream structures have not been very successful (Roni et al, 
2002).  Instead, the goal is to create and manage a riparian corridor of sufficient width to be 
able to undergo natural flood and meandering processes and have an adequate riparian 
forest for natural habitat to form and regenerate.  If there is excessive upstream erosion or 
increases in flood flows, the channel will be constantly adjusting to these factors.  Creek 
corridor restoration approaches that include the watershed and focus on the overall corridor 
are most likely to be successful (USDA, 1998).  It is not possible to restore fish habitat over 
the long-term just through manipulation of the creek channel itself.  
 
Fish habitat is formed and maintained in the active, or scour, channel of a river, or creek, by 
the interactions of many features.  During a flood, the energy of water flowing downhill 
moves sediment, gravel, wood and other materials.  With each flood the channel changes.  
The features, or variables, in each creek channel that affect its form and habitats include:   
 
• Slope of the creek bed  
 
• Sinuosity of the channel 
 
• Volume of floodwater 
 
• Sediment supply 
 
• Supply of large wood for in-channel habitat 
 
• Velocity of the floodwater 
 
• Channel substrate type – gravel, sand, or bedrock 
 
• Width and depth of water flow 
 
• Roughness - vegetation, gravel, rocks, and wood in the channel  
 
A change in one variable induces change in the other variables in different proportions to 
each other.  Looking at the active channel after a flood gives some clues as to how the 
overall stream channel is changing.  But trying to second-guess how the creek will change in 
the next flood is not reliable.  Each flood event is different and a different set of changes in 
the variables may occur. With the creek being so complex, it is nearly impossible to 
permanently "fix" a creek for either habitat or flood control.  A fix may solve one problem at 
one location over the short term, but create numerous long-term problems.   



CLEAN NON-SILTED GRAVEL

SHADY WELL VEGETATED STREAM CORRIDOR

LARGE WOOD FROM THE CORRIDOR 

CREATES FISH HABITAT IN THE CHANNEL
DEEP COOL POOLS AND RIFFLES OF CLEAN GRAVEL

FISH HABITATS ARE THE RESULT OF A HEALTHY 

WATERSHED AND RIPARIAN CORRIDOR
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SPAWNING

-  Female chooses redd or nest site in

gravel near to pool/complex habitat

-  Female builds redd by fanning gravel

surface and creating depression

-  Female lays eggs and male(s)

release milt to fertilize eggs

-  Female covers eggs with gravel

-  Female and male repeat process of 

redd building, egg deposition and

fertilization until spawned out

-  Adult salmon die after spawning,

steelhead may spawn again

SMOLTIFICATION/OUTMIGRATION

-  Parr undergo physiological

change to smolts

-  Lack of adequate habitat and 

overcrowding may induce

early transformation and

migration out to sea

-  Water temperature and season 

also affect change to smolts

-  Smolts may need to hold in estuary

while they adapt to salt water

ADULT MIGRATION

-  Adults enter river system

from ocean

-  Adults hold in main river

and reach sexual

maturity, change color

-  Adults jump barriers and

fight their way upstream

to gravel bed spawning

areas 

-  Adults locate their natal

river and creek through

taste and other senses

JUVENILE REARING

-  Fry school in cover along 

bank when they emerge

-  Fry become parr - larger 

individuals find and defend

their territories

-  Parr need cover and feeding 

areas

-  Parr feed on drifting and 

aquatic insects, and other fish

-  Parr remain in the rearing 

habitat 1 to 2 years 

SUMMER 

REARING

WINTER 

REARING

MIGRATION

RIVER

OCEAN

SPAWNING

EMERGENCE

INCUBATION

COHO SALMON AND STEELHEAD TROUT LIFE CYCLE

INCUBATION/EMERGENCE

-  Eggs remain in redd for 30 

to 60 days

-  Egg development time 

depends on water 

temperature and dissolved  

oxygen

-  Eggs hatch into alevins 

which remain in the spaces 

in the gravel while their 

yolk sac is absorbed

-  Fish wriggle out through 

the gravel into creek and    

are called fry
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SPAWNING

-  Clean, medium-sized gravel clean of silt

-  Adequate streamflow

-  Cold water temperatures

-  High water quality/low turbidity

-  Channel with complex habitat: 

pools, riffles, riparian trees, large logs

-  Lack of siltation

-  Gravel bed not subject to excessive 

scour or siltation

SMOLTIFICATION/OUTMIGRATION

-  Low number of predators

-  Cold water temperatures

-  Cover and complex habitat along    

river channel

-  Lack of barriers in channel

-  Adequate flow

ADULT MIGRATION

-  Adequate cold water river 

flows

-  Medium flow velocity during 

migration

-  Lack of impassable barriers

-  Normal turbidity/high water 

quality

-  Complex habitat with holding 

areas, shelter from floods

-  Low number of predators

JUVENILE REARING

-  Adequate summer cold water flows

-  Food production areas

-  Channel with complex habitat: 

pools, riffles, riparian trees, large logs

-  Adequate territories for feeding and refuge

-  Lack of siltation/high water quality

-  Low predator numbers

-  Channels without excessive scour 

or siltation

-  Complex habitat for flood refuge areas

SUMMER 

REARING

WINTER 

REARING

MIGRATION

RIVER

OCEAN

SPAWNING

EMERGENCE

INCUBATION

HABITAT REQUIREMENTS FOR COHO SALMON AND STEELHEAD TROUT

INCUBATION/EMERGENCE

-  Clean, well-aerated gravel

free of silt

-  Cold water flows high in 

dissolved oxygen

-  Lack of excessive channel

scour and siltation

-  Channel with complex 

habitat: pools, riffles, riparian 

trees, large logs

-  Low predator populations

Farm Conservation Plan Instructions and BMPs -Element VIA - 2009

All Rights Reserved 251



OUTMIGRATION

POTENTIAL PROBLEMS:

-  Warm water reservoir

releases cause increased

numbers of predator fish

-  Water diversions

-  Loss of channel form and

habitat

-  Barriers - temporary dams

-  Connection of gravel pits to 

river - increased predator

fish, loss of guiding river

current

-  Excessive water 

temperatures

SPAWNING POTENTIAL PROBLEMS

-  Soil erosion - siltation of creek

-  Loss of channel form - channelization, 

removal of gravel, riparian forest and large  

wood

-  Lack of gravel due to mining, channel incision, 

reservoirs and watershed changes

-  Increased peak storm runoff due to roads, 

urbanization and land clearing causing channel 

scour

-  Increased gravel transport in creek due to 

effects of large dams on main stem - channel scour

JUVENILE REARING

POTENTIAL PROBLEMS

-  Excessive surface water/groundwater

pumping, no screens on diversions

-  Loss of channel form - 

channelization, removal of riparian

forest, large wood

-  Soil erosion - siltation of creek

-  Warm water releases from reservoirs

-  Excessive channel scour or fill

-  Urban runoff, leaking septic systems - 

poor water quality

-  Excessive water temperatures

REARING

OUTMIGRATION

MIGRATION

RIVER

OCEAN

SPAWNING

EMERGENCE

INCUBATION

FACTORS AFFECTING COHO SALMON AND STEELHEAD TROUT HABITAT

INCUBATION/EMERGENCE

POTENTIAL PROBLEMS

-  Soil erosion - creek siltation

-  Unscreened water diversions

-  Loss of channel form - 

removal of riparian forest,

large wood, gravel

-  Urban and agricultural runoff, 

leaking septic

systems - poor water quality

-  High velocity flows - urban 

areas and roads - channel 

scour

-  Reservoir releases - channel

scour

-  Channelization of streams - 

loss of habitat

-  Excessive water temperatures

ADULT MIGRATION - POTENTIAL

PROBLEMS

-  Reservoir releases - false flows

-  High turbidity

-  Barriers - road culverts and

crossings, temporary dams, high

velocity channels

-  Channelization of creeks

-  Water diversions

-  Loss of complex habitat in creek

and river
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RIPARIAN CORRIDORS PROVIDE SHADE TO STREAMS

AND INSECTS FOR FISH AS WELL AS A FILTER FOR THE

VINEYARD FROM FLOOD DEBRIS.
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A THIN SINGLE TREE ROW OF RIPARIAN VEGETATION

PROVIDES LITTLE SHADE TO THE WATER OR 

PROTECTION TO THE BANK OR VINEYARD

RIPARIAN VEGETATION 

PROVIDES THE ONLY SHADE

FOR MANY AREAS OF THE

CREEK OR RIVER CHANNEL

RIPARIAN CORRIDORS
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Allowing natural processes to occur is the easiest and cheapest way to manage the system 
over the long-term. 
 
In natural alluvial streams, riparian forest grows adjacent to the active channel on the 
floodplain.  The floodplain is next to the channel usually not more than a few feet higher than 
the active channel edge.  This floodplain is frequently inundated in the winter.  The spatial 
relationship between the channel and its floodplain is a very important part of restoration 
design.  Incised, or entrenched, channels may require a change in form to re-create this 
relationship in order to support and sustain riparian plants and reduce erosion.  Riparian 
plant species grow at particular distances from the active channel and the specific 
requirements of the plant species must be incorporated into each restoration design. 
 
An important step in creek management is to evaluate and gain an understanding of the 
entire creek. The entire corridor should be evaluated along with the watershed, not each 
individual bank blowout.  Simplifying the creek in order to control just one feature is likely to 
fail.  Misdiagnosing the problem will lead to mis-management.  For these reasons, our 
program focuses on letting the creek corridor function with as little intrusion as possible and 
letting the farmer operate with as little impact from the creek or river as possible. Developing 
a workable strategy to accomplish this balance requires observing the system and 
measuring its features.  The first step is to complete an assessment. 
 
 
INVENTORY:  STREAM/RIVER CORRIDOR 
 
This inventory requires measurement of a number of features of your stream corridor to 
document its current condition and review of the watershed.  These features include: the 
shape of the channel, its width and depth and features of the drainage - erosion in the 
watershed, urbanization, gravel mining, dams and other conditions upstream and 
downstream. Land use and corridor management on the farm as well as the management of 
adjacent lands also affect the condition of the corridor. Assessing many features of the 
corridor provides a variety of clues as to what is affecting the corridor and how it is 
changing.  The FFF program staff will assist with these measurements and complete the 
inventory.   
 
These features are then used by the FFF program staff in conjunction with the farmer, to 
devise an appropriate and successful restoration project.  There are numerous regulations 
that affect what actions can be taken in creeks and limit management and restoration 
options and must also be included.  
 
Once completed, the inventory will include: 
 
• A delineation of the entire stream network on the property including the swales, 

ephemeral streams, intermittent streams, and year-round creeks (completed in Element 
III). 

 
• A determination of the types of creeks on the property – alluvial, partly alluvial/partly 

confined, or confined by hard rock 
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• An assessment of the condition of the active, or scour, channel - including bars, pools 
and riffles, large wood, summer water flows, flood levels, and bank erosion areas 

 
• An analysis and measurements of the channel form - high steep banks, low banks, 

narrow or wide channel, a trend of deepening or widening in the channel. 
 
• Measurements of the riparian corridor width and the proximity of the vineyard. 
 
• An assessment of vegetation types and sizes in the corridor as well as the extent of non-

native invasive species including Pierce’s disease host plants. 
 
• Observations of fish and wildlife 
 
• Identification of upstream and downstream areas of erosion, locations of reservoirs, 

roads, and other features which may affect the creek 
 
• An inventory of the current management regime  
 
• Measurement of proximity to the main river channel 
 
• Evaluation of main river channel conditions 
 
 
1. STREAM SYSTEM 
 

 Delineate the entire system of streams on the entire property.  The following features 
should be included: 

 
 Year-round or perennial creeks  - typically a solid blue line on the topo map 

 
 River frontage – portions of the property which are adjacent to the main stem of the 

river 
 

 Seasonal or intermittent creeks – typically a dashed blue-line on the topo map 
 

 Ephemeral creeks/swales – these have been identified for the vineyard Elements II 
and III, but there maybe others on the property that should also be outlined.  Detailed 
directions on how to identify these are on page 98 

 
 Vineyard drainage system – use the map or aerial from Element II or III 

 
 Reservoirs – on-site and upstream (within five miles) of the stream corridor 

 
The focus of this section, Element VI, is on year-round and seasonal or blue-line creeks.  
However since these creeks are highly affected by ephemeral creeks, reservoirs and 
drainage systems, the entire system needs to be included. 
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 For each stream, use the name from the topo map, or if the creek has no name give it 
one, or give it a number.  Use the same names, or numbers, for all the streams that you 
used in Elements II and III.   

 
 Measure the length of each creek and fill in the summary table in Section 15.  

 
 Photograph the corridor along its edge with the vineyard and from all crossings and 

bridges, from roads above canyons and other views both in the summer and the winter. 
This section should include year round and seasonal creeks and, to a lesser degree, 
ephemeral creeks as these may be documented in other elements. 

 
 
2. CREEK TYPES 
 
There are different types of creek channels depending on their location in a watershed and 
their features.  The physical processes of water and sediment movement and channel 
adjustments occur in all stream channels.  However, the expression and effect of these 
processes has a different outcome in different types of channels.  Therefore specific 
restoration and management strategies are needed for each channel type. 
 
Generally, the defining features of a channel used in this program are the slope, the 
seasonality of water flow, the material the channel is composed of, and whether the channel 
is naturally confined by bedrock.  In the most upstream areas of a watershed channels are 
steep and can undergo very rapid movements of sediment, termed debris flows or 
landslides.  These channels, often ephemeral streams, are important to restore and manage 
and are dealt with under the BMPs for natural drainage channels and soil conservation in 
Elements II and III.  Ephemeral channels are more likely to occur near hillside vineyards and 
grazing lands and, although they carry water and sediment in storms, they generally do not 
have fish habitat.  However the condition of these ephemeral streams can have a large 
effect on downstream areas with fish habitat. 
 
The types of channels more likely to be found in the farm setting are: 
 
Alluvial, unconfined channels with seasonal or year-round flow:  Alluvial channels are 
made up of unconsolidated material such as gravel and sand which the stream or river can 
easily move.  Alluvial channels have creeks with banks made up primarily of gravel, silt, 
clay, and sometimes cobble. Alluvial channels typically occur in flat or low slope valleys, and 
are not directly confined by the walls of the valley. 
 
Alluvial streams typically meander and have a gravel bed with bars, pools, and riffles.  
These streams have an adjacent floodplain and riparian forest.  During floods water will flow 
out of the alluvial unconfined channel onto the floodplain.  On the floodplain, the floodwater 
slows in velocity and may deposit fine sediment.  There is usually a shallow groundwater 
basin below and to the sides of the channel and, while the flow may be very low in the 
summer, there can be isolated groundwater-fed pools where the fish may rear over the 
summer.  The riffles and bars may provide spawning habitat. 
 
Alluvial fan:  Another type of alluvial channel found in Napa County is an alluvial fan. A fan 
forms where a relatively steep canyon discharges onto a valley floor and the creek deposits 
a fan of cobble, boulders, sand and gravel. Alluvial fans are higher slope at 1-4% than most 
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valley channels.  Alluvial fans are most common in tectonically active mountains where the 
rate of uplift of the mountains is great.  
 
Alluvial fans differ significantly from low slope (<1%) meandering channels.  The fan has 
multiple channels which change location in flood events. The main channel may fill in with 
bedload during a flood and a new channel form in another location. Alluvial fans may not 
support extensive riparian vegetation as valley streams do. Because of their higher slope 
and more porous features plants such as live oak, Ca. bay laurel, Ca. buckeye, grey pine 
and others are distributed over the fan not just along channels. Willow, white alder and box 
elder are riparian species also found along the channels. 
 
Restoration and management measures for alluvial fans must take into account the 
substantial differences between these higher slopes, multi-channeled systems and the more 
familiar meandering single channel valley streams. 
 
Partially confined, alluvial channels with seasonal or year-round flow:  Creeks may 
also flow through a wide area or flat valley where bedrock or rocky slopes or banks may be 
prominent.  These channels have a floodplain in many areas with riparian forest.  The 
channel may meander and have gravel bars and pools in sections with an alluvial bank on 
one side of the channel and a rocky bank on the other.  These types of streams often occur 
in valleys and flat areas in mountains and along the mountainous edge of floodplain valleys.  
There may be a groundwater basin under and to the side of the channel that provides 
summer water for fish rearing.  Bars, riffles and gravel deposits can provide spawning 
habitat. 
 
Confined bedrock channels with seasonal or year-round flow:  Confined or bedrock-
controlled channels are another type of channel found in most watersheds.  The creek 
channel is dominated by bedrock, confined within a gorge, or canyon, with little or no 
floodplain.  The bedrock keeps the channel from meandering.  Confined channels can be 
much higher in slope than unconfined channels.  Floodwaters tend to move at a high 
velocity and be deep in the confined channel.  Confined channels change due to watershed 
conditions often with different results than alluvial channels.   
 
You may have a creek that comes out of a canyon or gorge and into a valley.  Typically the 
valley section is the unconfined alluvial part of the creek and the canyon section is the 
confined section of the creek. 
 
Further evaluating channel confinement 
 
If after reading the above descriptions you are still not sure about what type of creek you 
have, try this approach: 
 
The depth of the water in a stream determines the weight of the water on the streambed. 
For a given slope, deeper water can move a greater amount of heavy material, such as 
rocks and cobbles, than shallow water.  The volume of flowing water (discharge), the slope 
of the channel and the width and roughness of the channel control the depth of the water.  
Generally, a narrow channel can transport more sediment than a wide channel. Most of the 
sediment is transported during flood events.  Thus, for a given channel segment, the width 
of the channel during flood events determines the water depth.  During a flood a river that 
flows through a wide flat area will overflow its banks and spread out over its floodplain.  
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During this flood the water depth in the main channel of the river will be limited to slightly 
greater than the scour channel or bankfull (the 2-year flood) depth. In contrast, during a 
large flood a river that flows through a steep walled canyon has no area for the water to 
spread out and the water becomes very deep.  Thus, rivers in wide valleys differ from rivers 
in narrow valleys in the depth and power of flood flows.  
 
Another term for this difference is channel confinement.  The river is confined by the narrow 
valley and unconfined by the wide valley.  Confinement measures the ability of floodwaters 
to spill over the banks of the stream.   
 
Channel confinement is defined as the ratio of valley width (VW) to channel width (CW). 

 
Table VIA 

Definition of Channel Confinement 
Confinement Class Definition 

Confined VW < 2CW 

Moderately 
Confined 

2CW < VW < 4CW 

Unconfined VW > 4CW 

VW = valley width; CW = channel width 
 
Using the three classes of confinement, a stream is confined if the valley width, including the 
channel, is less than 2 bankfull channel widths. It is moderately confined if the valley width is 
2 to 4 bankfull channel widths. And it is unconfined if the valley width is greater than 4 
bankfull channel widths. 
 
Here is a simplified method to determine confinement from a topographic map:  

 On each side of the stream there is a contour line that is roughly parallel to the 
stream.  These contour lines are actually the same line and so have the same 
elevation.  

 
 Follow one of the lines upstream, it will eventually cross the stream.  

 
 On a standard 7.5-minute topographic map with a 40 foot contour interval, measure 

the distance between the contour lines on each side of the creek. Note that the scale 
of a 7.5-minute quad map is 1:24,000, or one inch equals 2,000 feet.  If the distance, 
is 1/8 inch or less we will consider the stream to be confined.  If the distance is 
between 1/8 inch and 1/4 inch we will consider the stream partially confined.  If the 
distance is greater than 1/4 inch we will say the stream is unconfined. 



CONFINED CHANNEL

CONFINED CHANNEL
UNCONFINED CHANNEL

UNCONFINED CHANNEL

ALLUVIAL UNCONFINED CHANNEL AND CONFINED

BEDROCK CHANNEL
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Table VIB 

Definition of Confinement as measured on a 7.5-minute topographic map with a 40 ft. 
contour interval 

 
Distance between contour lines 

Map Scale 1"=2,000' Confinement Class 

1/8" or less Confined 

1/8" to 1/4" Moderately Confined 

Greater than 1/4" Unconfined 
 
In mountainous regions, most stream segments will be confined.  Occasionally there may be 
short segments of unconfined or moderately confined channel.  Unconfined stream 
segments may be expected along larger streams and in valley areas.  
 

 Using your review of the creek channel features, determine what type of creek you 
have and complete sections A or B of the Farm Conservation Plan, or both.  The FFF 
program staff will assist you with all of the evaluations. 
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ALLUVIAL AND PARTIALLY CONFINED CHANNELS:  ASSESSMENT OF STREAM 
CORRIDOR CONDITION 
 
For each alluvial and partially alluvial stream you will need to do a series of measurements.  
If you only have confined channels on your property, leave Section A blank and complete 
Section B.   
 
The FFF program staff, in conjunction with the farmer, complete the creek assessment.  
Additional specialists may also assist with the restoration designs, if needed.  
Measurements are done at 500-1000 foot intervals along the stream channel, or closer if 
you have a shorter corridor with great variability.   
 
A3. WIDTH OF THE ACTIVE OR SCOUR CHANNEL 
 
The active or scour channel is the area of the creek that is usually unvegetated.  There may 
be gravel bars, pools and riffles in this area.  This measurement involves several 
measurements of the scour area from one edge to the other edge where there is an obvious 
break in the elevation and a clear difference in the channel edge. 
 

 Using a tape measure, measure the width of the active, or scour, channel at the 
locations you’ve marked.  This is the area that typically has a gravel bed and usually has 
gravel bars, pools and riffles.  There may be some vegetation as well but it is usually 
sparse.  The scour channel will probably be larger than the low flow or summer flow 
channel. 

 
 
A4. WIDTH OF THE RIPARIAN CORRIDOR 
 
The area of land next to the scour, or active, channel of the creek or river is termed the 
floodplain and under natural conditions supports riparian forest.  The floodplain is usually at 
a slightly higher elevation than the scour channel and a variety of plants extend from the 
outer edge of the active channel onto the floodplain.  The floodplain area nearest the 
channel may be flooded several times a year whereas the area farther away may be flooded 
only once in a decade.  This measurement is of the corridor of vegetation that currently 
exists along the creek and may be made up of all sorts of plants.  In some areas there may 
not be a corridor and this condition should also be noted. 
 

 On a copy of the aerial outline the outer edges of the riparian corridor for each 
alluvial creek.  Mark both edges even if there are different owners on the other bank.  
If you are on the main stem of the river also mark the outer corridor edge on both 
banks of the river. 



LARGE FLOODS ARE INFREQUENT AND, OVER THE LONG TERM, HAVE LESS EFFECT ON THE SIZE AND FORM

OF THE STREAM CHANNEL THAN SMALLER, MORE FREQUENT FLOODS.  LONG TERM STUDIES HAVE SHOWN

THAT THE 1.5 - 2 YEAR FLOOD, ALSO CALLED THE DOMINANT DISCHARGE, CREATES THE SIZE AND SHAPE

OF NATURAL ALLUVIAL STREAM CHANNELS.  THIS SIZE FLOOD MOVES THE GRAVEL BED OF THE STREAM

AND JUST BARELY FLOODS OUT OF THE CHANNEL ONTO THE FLOODPLAIN.  THE 2-YEAR FLOOD CHANNEL

IS CALLED THE BANKFULL CHANNEL  AND IS SHOWN ON THE DRAWINGS AND PHOTO

BANKFULL CHANNEL
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 Measure the entire width of the corridor from the outer edge to the other outer edge 
including the scour channel.  Use the same measurement locations as for the scour 
channel.  For the main river channel, you can measure this distance from a recent aerial 
photo. 
 

 
A5. CHANNEL/CORRIDOR/VINEYARD 
 
Typically the vineyard will be located on the floodplain or a terrace near to the creek.  The 
vineyard may be located very close to the scour channel, or there may be a riparian corridor 
separating the scour channel from the edge of the vineyard.  If the vineyard is next to the 
scour channel, any change in the channel is likely to cause erosion, or failure of a portion of 
the vineyard. 
 

 Measure the distance from the edge of the scour channel to the first row of vines in the 
vineyard at the same locations used for the other measurements. If this varies on each 
side of the creek, record it for both the right and left banks. Right and left banks are 
determined by facing downstream.    

 
 Measure the distance from the edge of the riparian corridor to the first row of vines. 

Depending on the site, this may be the same as measuring from the scour channel edge 
or it may be very different. If this varies on each side of the creek, record it for both the 
right and the left banks. 

 
 
A6. BANK HEIGHTS/CONDITION 
 
Besides the width of the active channel, the depth of the channel is also very important. The 
bank height is an indicator of whether the stream channel is entrenched, or incised.  This 
condition means that the bottom, or bed, of the channel has dropped in elevation and the 
channel has incised into the floodplain and has steep and potentially unstable banks.  
Restoration techniques for creeks with this condition are different than for channels that are 
not entrenched.  The entrenched channel may have no area for flood flows to spread out.  
The floodwater is contained entirely in the channel with all the velocity and power of the 
floodwater being directed into the bed and banks often resulting in frequent and large bank 
failures. 
 
On the Farm Conservation Plan template, fill in the measurements: 
 

 It can be difficult and sometimes dangerous to measure channel depths during winter.  
During the dry season measure with a tape, yardstick or graduated rod from the top of 
the bank to the lowest point in the channel (usually a pool).  You should make many 
measurements of tall banks, moderate, and shorter banks and include the locations 
where channel and corridor width was measured. Always measure the deepest point to 
the top of bank above that deep point, not anywhere else.   

 
 While you are measuring the banks, note if the banks are generally real steep (1:1), 

moderate (2:1), or gentle (3:1 or flatter) and if it is vegetated, or unvegetated.  Also note 
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what the bank is made up of: loose gravel and sand, silt/loam, compacted clay, or large 
boulders with silt, gravel, and sands. 

 
 
A7. VEGETATION 
 
The type and extent of vegetation along the outer and inner edges of the corridor is an 
indicator of the health and sustainability of the stream corridor.  It is also an indicator of the 
need to eradicate invasive non-native plants.  Each plant species grows a different distance 
from the scour channel due to different tolerances for inundation and mechanical damage 
from floods.  Each plant species has a particular strategy to set seed, spread vegetatively or 
compete with other species.  Generally for this measurement, the primary features to 
evaluate are the type and size of the trees, amount of undergrowth and presence and extent 
of invasive non-native plants. 
 

 Walk the outer corridor edge and look at the vegetation.  Walk the scour channel and 
look at the vegetation.  Fill out the template regarding:  

 
 The type and size of the trees and density of vegetation on the outer edge of the 

corridor 
 

 The type and size of the trees and vegetation along the edge of the scour channel 
 

 The occurrence and extent of invasive non-native plants.  
 

 There are several good field guides for riparian plants: A Guide to Restoring Native 
Riparian Habitat in the Russian River Watershed is available from Circuit Rider 
Productions (707-838-6641) and Common Riparian Plants of California by Phyllis Faber 
is available from the California Native Plant Society at www.cnps.org. 

 
 
A8. CREEK CHANNEL FEATURES 
 
The features of the creek channel will vary over time and for every different stream.  This 
basic evaluation sets a baseline of information about your stream channel to use as 
indicators of the condition of the stream and to use to compare with later evaluations.   



RIPARIAN FOREST CONSISTS OF MANY SIZE AND SPECIES OF

TREES. MATURE FOREST IS DENSE AND VARIED SUPPORTING

NUMEROUS SPECIES OF WILDLIFE.  MATURE TREES ALONG THE

CHANNEL EDGE ARE UNDERCUT AND BECOME LARGE WOOD IN

THE CHANNEL FOR FISH HABITAT

STAGES OF RIPARIAN FOREST
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Generally the scour channel is the dynamic changing part of the creek or river.  The 
movement of flood water and sediment through the channel creates and modifies such 
features as pools, riffles, gravel bars, banks, and the overall width and depth of the channel, 
as well as the size of its meanders.   
 

 If the creek is highly variable, then make notes next to the different conditions listed and 
how often or where each applies.  

 
 An important aspect of fish habitat is the presence of large logs and wood in the stream 

channel. As you walk the stream, record the presence of large wood.   
 

 If possible take a graduated rod or other measuring device and measure the depth of 
several of the pools. Record the dates of the measurement and whether it was a wet or 
dry year.   

 
 For the water flows in the summer, ask your neighbors if you have only recently 

purchased the site.  Otherwise record your observations and be as accurate as possible. 
 

 For the evaluation of the stream bottom the focus is on bar and riffle areas rather than 
the pool bottom.  It is sometimes useful to pick up a few handfuls of material on each bar 
and really look at the amounts of gravel, sand, and silt.  The gravel on the bars, or riffles, 
must have large rocks with large air spaces dominating the surface of the bar. If there 
are some large rocks, but there is a lot of silt and sand around each rock, then indicate 
this condition on the template.  Write down any details you observe. 

 
 
A9. FISH AND WILDLIFE 
 
Landowners/managers often observe wildlife and this is your chance to record the animals 
you see.  There is also a section on the template to record your observations of small fish in 
the stream. 
 

 It is difficult to determine if you are seeing trout or salmon fry or other small fish unless 
you use behavior as an indicator.  The juvenile trout and salmon will dart very quickly 
into a protected area, such as next to the bank or under a submerged log, at the first 
sound of a person approaching the creek.  There are other small fish, but these are not 
as quick to hide as the trout.  This behavioral difference can be used to confirm the type 
of fish you are seeing. 

 
 Record the other animals you see on the template. 

 
 
A10. FLOOD AREAS 
 
The overflow of floodwater onto the floodplain is a natural event that slows down flood flows.  
Some portion of the vineyard, near a stream, or river, may be flooded either on a regular 
basis or only occasionally when a large flood comes.  If a channel is highly incised, 
floodwater may be carried entirely in the channel with no overbank flow. 
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 On the aerial mark the areas where flooding occurs most often along each creek. Also 
mark the areas that flood only in real big storms.  Indicate any road area that regularly 
floods. 

 
 If you are along an area of a creek corridor below a large municipal reservoir, record 

your observations regarding the effects of the reservoir on the stream, or river, corridor.  
 
 
A11. STREAM CROSSINGS 
 
Roads are addressed in Element V.  However, a road crossing a stream can have an impact 
on the stream corridor that needs to be considered in the restoration and management of 
the corridor.  The road crossing may need to be modified or rebuilt. 
 

 Mark all permanent and temporary road-crossing locations on the aerial.   
 

 List the type of crossing and its season of use.  This same information should be 
completed for Element V and the improvements to the crossing that may be needed are 
addressed in that element.  

 
 List any public roads that cross the stream within one-half mile of your site. 

 
 
A12. CHANGES OVER TIME 
 
If you have owned, or managed, the property for a period of time - what large changes have 
you noticed in the stream/river corridor?  There are often not adequate records of how a 
stream has changed from large floods, fires, reservoir construction, upstream developments 
and downstream changes.   
 

  Indicate those changes you have observed and fill in the name/number of the creek. 
 
 
A13.  CHECK YOUR PRACTICES 
 
Often a management practice gets started after a large fire or flood and is only really 
appropriate for a few years, but is continued long past that time.  Continued use of a 
management strategy can change features of the creek, not produce the intended result and 
be detrimental to the farming operation, as well as fish habitat. 
 
Some examples of management practices and their potential effects:  
 
Annual clearing involves removal of the vegetation in the channel.  This practice increases 
the speed of the floodwater in the channel, moving water faster to downstream areas.  
However, faster moving water erodes more sediment from the channel and the creek often 
eats away at its bed and banks and the channel incises, or downcuts.   
 
Channel incision, also called entrenchment, can produce:  
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 Steep unstable banks which eventually collapse as the channel widens. 
 

 Increased delivery of fine sediment and water quality degradation 
 

 Back cutting into the streams and drainageways that feed from the vineyard into the 
incised channel.  This back-cutting can erode the vineyard and its installed drainage 
system. 

 
 A loss of riparian habitat from bank erosion and loss of in-stream habitat from channel 

scour.  As these changes occur and the channel entrenches further, riparian vegetation 
cannot re-establish on the steep banks or in the channel with high velocity flows. 

 
 Entrenched channels undergo a process of adjustment involving further bed erosion, 

followed by bank slumping and the formation of a new floodplain. 
 
If the vegetation along the channel edges is allowed to grow larger and shade the stream, 
there will be less brushy vegetation in the floodway.  Active replanting of native vegetation 
can protect banks and reduce erosion. 
 
Channelization involves ditching and straightening of a meandering creek to allow for 
greater amounts of land to be farmed.  Along many alluvial streams this practice will produce 
additional farmland for a limited time. As the straightened creek carries faster moving water, 
it undergoes the incision process.   As its banks become steeper they are prone to collapse 
and the channel will widen out again reclaiming the farmland.  This process may take 
several decades.  Channelizing the creek, combined with vegetation removal, can create 
greater rates of incision.   
 
Removal of gravel is done to reduce meandering and bank erosion, and in some instances, 
for confining floods to the channel.  Again, the management activity may achieve these 
purposes for a period of time, but if the quantities of gravel removed are greater than gravel 
replenishment, which is very common, the channel is likely to incise.  Despite the gravel 
removal, deposition can still occur in the next flood, making any flood control improvement 
temporary.  Careful measuring, surveying and monitoring every year must be done to avoid 
over-extraction of gravel.  Removal of gravel also disturbs the gravel bar surface and 
removes the protective "armor" of larger rocks and can leave the under layer more 
vulnerable to erosion in floods with an increased lowering of the bed.  Annual removal of 
gravel can destabilize the stream and result in more long-term negative effects.  Although it 
may be necessary from time to time to remove gravel if it builds up, this practice should be 
carefully considered and limited.  Creating an adequate riparian corridor and reducing 
upstream erosion can reduce the need for gravel removal. 
 
Levees are built on the floodplain adjacent to the channel to restrict floodwater from 
inundating the floodplain.  The levees are usually several to many feet higher than the 
floodplain.  For a period of years, this practice will reduce many floods from inundating the 
floodplain; however, once the floodflows are confined in the channel, they have greater 
velocity and will erode the bed and banks, causing incision.  Over time, as the channel 
deepens, the banks grow tall and collapse and the levees may eventually be undercut. 
 
Bank stabilization with various materials involves using rock, old cement and other hard 
materials to cover the bank to reduce erosion at one point along the channel.  Generally, the 
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bank needs to be laid back to a stable slope. Often rock and vegetative methods are 
combined.  In many sites, this practice is done because the river or creek is meandering in 
response to previous management actions or other watershed changes.  Riprap armoring of 
banks often results in erosion of the opposite bank or downstream areas of the channel as 
the riprap increases water velocity.  Riprap used in an incised channel can be undercut and 
become ineffective over time.  If many areas of the channel consistently undergo bank 
erosion, the stream corridor needs a different management approach.  
 

 Indicate if the practice is used over small areas of the creek as a problem site application 
or if it is applied to the entire stream corridor. Indicate if you have recently made 
changes to your management practices. 

 
 If you have recently purchased, or begun management, of a site list the previous owner's 

practices to gain a better understanding of the causes of the corridor condition. 
 

 For the bank erosion section, determine where and how often bank erosion occurs for 
each stream and fill in the template. If there are problem areas indicate these on your 
map, or aerial, and list this on the template. If there is a persistent problem over one, or 
more, creeks also indicate this condition. 

 
 
A14.   UPSTREAM/DOWNSTREAM CONDITIONS 
 
Watershed Conditions 
 
Creeks function within the context of their watersheds.  Most property boundaries have little 
to do with watershed boundaries and few landowners control an entire drainage.  Although 
the focus of the farm conservation plan is to manage and restore creeks on the individual 
farmer's property, this requires taking watershed conditions into account.  The inventory of 
ephemeral creeks identifies upstream erosion sites on the property. 
 
The reason for looking at watershed features is that land uses can change the sediment 
supply and/or the amount and timing of floodwater in the creek.  The creek on your property 
will adjust to changes in these variables.  Knowing some of the reasons for the sudden 
changes in the creek will help in determining an effective repair and restoration strategy.  A 
change in the watershed may take many years to reach your part of the creek and it is 
sometimes difficult to connect the cause with the effect.  For example, the failure of a road, 
or a landslide, may send a slug of sediment into the system.  Several years later this slug 
reaches your section of the creek causing the banks to erode as the channel widens to 
accommodate the increased load.  However, in other cases, a new reservoir may retain 
sediment and your creek may incise due to a drop in sediment supply.  A new urban area 
may drastically increase the volume of stormwater and again the creek may incise rapidly. 
 
Napa River 
 
In the Napa River watershed, another major cause of change in the creek system comes 
from change in the river channel.  There have been several studies of the condition of the 
Napa River and its tributaries.  The Napa River Watershed Limiting Factors Analysis 
(Stillwater Sciences 2002), found the main Napa River had incised up to 6 feet downstream 
of Calistoga and is currently incising upstream of Calistoga.  There are other recent studies 
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that show 12-15 feet of incision since 1940.  USGS streamflow records from the St. Helena 
gage (Zinfandel Lane Bridge Station # 11456000) indicate incision of 6-10 feet.  An analysis 
of the measurements of the river channel from the USGS gaging station at St. Helena 
reveals significant channel incision with periodic relocation of the gage to a new lowered 
datum as the river bottom drops (WET Inc. 1990).  In some locations, the 10-year frequency 
flood is contained in the entrenched river channel, further increasing incision.  There are 
many causes for this major change.  
 
Reservoirs are one cause of channel incision in the Napa River.  Reservoirs interrupt 
sediment supply to the stream below the dam and cause incision, as well as other changes.  
There are 28 reservoirs with storage capacity greater than 28 acre-feet in the Napa River 
(Stillwater Sciences 2002).  The largest of these reservoirs are municipal and include Lake 
Hennessey on Conn Creek, built in 1948 and the Rector, Bell Canyon, and Milliken 
reservoirs.  These four reservoirs together represent over 91 percent of the total reservoir 
storage in the Napa River watershed.  With the exception of Soda Creek, all the tributaries 
on the east side of the watershed are blocked by major reservoirs.  Approximately 30% of 
the average annual runoff in the watershed is collected in these major reservoirs.  
Additionally, the dams on Conn, Bell Canyon, and Rector Creeks removed about 17% of the 
historic steelhead habitat in the Napa River watershed.  Prior to the dam, Conn Creek is 
believed to have been one of the best tributaries for steelhead trout in the basin (Stillwater 
Sciences 2002).   
 
Channel and floodplain alterations have also contributed to incision in the main Napa 
River channel.  In the 1960s, the river channel was cleared of large wood and vegetation, 
dredged in its downstream reaches, mined for gravel in many locations, and leveed in some 
locations (Stillwater Sciences 2002).  As part of agricultural and urban development, 
floodplain wetlands were filled and side channels eliminated.  The banks of the river channel 
in various locations were lined with riprap, gabions, concrete, and other hard materials for 
stabilization.  Levees are constructed in many locations. 
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The Limiting Factors Analysis also compared conditions in three areas of the main river 
between 1940 and 1998.  In 1940, prior to the widespread use of bulldozers and heavy 
equipment for flood control and floodplain reclamation, the river had a gravel bed channel 
with bars, pools, mid-channel islands, multiple channels in some locations, a wide corridor of 
riparian forest, and a floodplain which was inundated frequently and was in connection with 
the stream channel.  By comparison, in 1998, the channel was narrow, straightened, incised 
to a depth such that its former floodplain is only inundated in large floods and long shallow 
pools had replaced the bars, pools, riffles, and mid-channel islands.  Riparian forest has 
been reduced to a narrow band (Stillwater Sciences 2002). 
 
The activities of straightening, clearing, dredging, and lining the river channel with hard 
materials all serve to alter natural processes, increase water velocity and scour in the river 
channel while “stabilizing” banks to prevent meandering and the needed channel 
adjustments to reduce velocity and scour.  This cycle of changes combined with the 
reduction of sediment supply due to the reservoirs, increases the incision process over time, 
producing a river channel that has downcut into its floodplain by 10 feet, and maybe as 
much as 15 feet, and has steep unstable banks.  The banks continue to slump as the 
incision process progresses and the river adjusts by widening and re-creating a new 
floodplain to slow and spread floodwater. 
 
The drop in base elevation of the main river channel, affects the lower sections of the 
tributaries.  The incision backcuts up the tributary often affecting road bridges and property.  
For example, upstream of the Silverado Trail bridge over Soda Creek, the stream channel 
shows incision and a structure has been installed in the channel to stabilize the gradient of 
the creek.  Incision in lower Dry Creek and Conn Creek, as well as many west side 
tributaries, has also been documented (Stillwater Sciences 2002).  Incision in the tributaries 
produces the same cycle of changes as in the main river channel.  Additionally, removal of 
wood, clearing and straightening of tributary creeks has been widespread in the Napa basin 
(Stillwater Sciences 2002).  Because river conditions can have such an effect on tributary 
channels, this feature is evaluated in detail in the Farm Conservation Plan and stream 
restoration plan. 
 
Channel incision may also create barriers to fish migration by lowering the elevation of the 
channel below hard rock areas, culverted crossings and other types of features fixed in the 
channel.  Barriers may also occur due to the type of culverts used.  Element V– Roads 
inventories these features. 
 

 Use the topo map to locate both small and large farm ponds and reservoirs upstream of 
the creek(s) on your site.  For each creek list the number and size of the reservoirs.  The 
reservoirs do not need to be on the main stem of the creek to affect your stream.  
Indicate all the reservoirs and estimate the distance to your site. 

 
 Indicate any areas where land uses have recently changed including hillside vineyards, 

timber harvesting, or major roads and list the name or number of the creek. 
 

 For each creek, indicate any urban areas upstream. 
 

 Indicate any large landslides upstream of each creek. 
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 Indicate any known barriers to salmonid migration within your creek segment upstream, 
or downstream of it. 

 
 Indicate erosion sites or erosion in ephemeral creeks as identified in Elements II and III. 

 
 If the stream corridor is within one mile of the confluence with the main Napa River 

channel, the conditions of the river channel are likely to affect your creek.  List the creek 
name or number. 

 
 
A15.   SUMMARY 
 
The measurements and features evaluated in Sections 1 –14 should be summarized on the 
two tables in the farm plan template for each year round or seasonal creek.   

 For each creek, list all the measurements and then list the average of the number.  Only 
list the features you checked and observations you’ve made. 

 
 
A16.   DETERMINING CORRIDOR CONDITION 
 
The assessment and review of current conditions and management practices allows the 
farmer to determine which of several types of conditions occur.  Use these descriptions for 
all year-round and seasonal creeks.  The conditions of the main stem Napa River are listed 
separately. 
 
On the Farm Conservation Plan template:  
 

 For each creek, review the summary table of measurements.  
 

 Review the following detailed descriptions of corridor conditions. 
 

 Determine which corridor condition best describes your creek/river corridors.  Pay 
particular attention to: 

 
 Bank height measurements (A-6)  

 
 Proximity of vineyard to the active, or scour channel (A-3- A-5) 

 
 Current management practices(A-13) 

 
 Fill in the condition on the summary table in Section 15. 

 
 
 
Highly Altered 
 
The following are descriptions of some typical conditions for highly altered corridors.  There 
maybe other situations that also create highly altered creeks. 
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• Vineyard is within 30 feet of the bank of the scour channel, creek banks are 12 feet high 
or more and require repair often.  There is little to no riparian vegetation.  Management 
activities occur often and may involve vegetation removal, channelization, gravel 
removal, or other direct manipulation of the channel.  If the creek should erode the bank, 
the vineyard would be directly affected. 

 
• Creek channel is braided and wide, gravel is extracted on a regular basis, there is little 

riparian vegetation and the vineyard is within 30 feet of the bank. 
 
• Creek is straightened with little to no vegetation and requires frequent clearing of the 

channel. 
 
 
Moderately Altered 
 
The following are descriptions of some typical conditions for moderately altered corridors.  
There maybe other situations that also create moderately altered corridors. 
 
• Vineyard area is 30 feet or so from bank of scour channel. Creek banks are over 12 ft. in 

height.  There is one row of riparian trees; channel is managed every few years. 
 
• Specific areas of the creek channel require constant management.  The corridor has 

some vegetation, but the channel is narrow and has been stabilized with rock, cement or 
other materials in many spots.   

 
• Creek bed is broad, channel braids, and some areas have riparian vegetation. There has 

been a rapid widening of the channel.  Creek bed is actively managed at least every 5 
years. 

 
 
Occasionally Problematic 
 
The following are descriptions of some typical conditions for occasionally problematic 
corridors.  There maybe other situations that may create occasionally problematic corridors. 
 
• Only large storm events cause bank blowouts.  Creek banks are greater than 12 feet in 

height and vegetated.  Recently after a major storm banks began eroding and large 
trees were undercut and fell into the creek. 

 
• Large storm events consistently cause problems in one area of the channel.  This area is 

next to the foothills where the creek flattens out onto the valley floor from a steeper hilly 
section.  After big storms, the scour channel braids and widens affecting the vineyard 
area that is about 30 feet from the scour channel edge.  

 
• Vineyard area is 50 feet from creek channel; banks are over 12 feet in height and there 

is very little floodplain along the channel.  Banks have failed, causing the area between 
vineyard and creek to get smaller.    
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Rarely a Problem  
 
The following are descriptions of some typical conditions for corridors that are rarely a 
problem.  There maybe other situations that also create corridors that are rarely a problem. 
 
• Vineyard area is on a terrace away from the creek and creek is not managed. 
 
• Vineyard area is 30 feet or more from the edge of a densely vegetated riparian corridor.  

Corridor is rarely managed and problems are few.  Vineyard is not affected by bank 
erosion. 

 
• The creek may benefit from removal of exotic invasive plants and some enhancement.  

Generally there is little the farmer does and the corridor and creek do fine. 
 
 

Suddenly a Problem  
 
The following are descriptions of some typical conditions for corridors that are suddenly a 
problem.  There maybe other situations that also create corridors that are suddenly a 
problem. 
 
• The creek corridor changed from rarely a problem to have some major bank erosion 

during a wet winter.  There are some changes in the watershed that might have started 
this change.  

 
• A large increase or decrease in the width or depth of the scour channel occurs after a 

major flood. 
 
 
Alluvial Fan 
 
• The corridor has multiple channels, is located between the mountains and the valley 

floor, the channel is dominated by cobble, gravel and sand and may have sparse 
vegetation dominated by larger trees such as live oaks or pines. 

 
 
Main Stem River 
 
Indicate the area your site is located in: 
 
• Upper Napa River, upstream of Zinfandel Lane 
 
• Middle Napa River, downstream of Zinfandel Lane, but north of Oak Knoll Avenue in 
Napa 
 
• Lower Napa River, downstream of Oak Knoll Avenue in Napa 
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A17.  DETERMINING NECESSARY CORRIDOR WIDTH 
 
Many stream channels have been altered, narrowed, channelized, or cleared, and no longer 
reflect the conditions needed for fish habitat.  The first step in recovering and restoring the 
stream is to determine the width needed to undergo natural processes.  This section 
includes a summary of a method originally developed for the Russian River watershed using 
extensive analysis of flow gage data and cross-sectional measurements and refined by 
using available data for use in the Napa River watershed.  The method provides a guideline 
for determining the needed corridor width for a specific creek based on the size of the  
watershed and the streamflow from a 1.5 - 2.0 year flood event.  By using this method rather 
than some arbitrary number such as 100, 200, 300 feet as the needed width, the actual 
physical features of the stream are taken into account.  Appendix 6 has the detailed data 
analysis for the method.   
 
A Method to Determine the Minimum Width of the Riparian Corridor 
Stream channels are part of a dynamic system.  Over a period of time, stream channels 
adjust their shape so that they can carry the water, sediment and debris supplied by the 
watershed.  Bank collapse is a normal part of the dynamics of a stream.  Therefore, it is 
prudent to keep land uses away from the top of the stream bank. How far away is adequate 
to avoid problems?  Since streams are dynamic, we must frame our answer in terms of a 
specific time period, say 20 years.  Next we must recognize that streams have a tendency to 
meander.  The meandering process is the result of repeated bank collapse, at a specific 
location, on one side of the channel and deposition on the other side of the channel.  
Meandering can result in the rapid retreat of the streambank.  So the riparian corridor must 
provide enough set back distance to allow bank collapse and meandering to occur during 
the planning horizon of 20 years. 
 
Bankfull Discharge 
 
Contemporary fluvial geomorphology has demonstrated that the shape of a stream channel 
is dictated by flood flows. Analysis of extensive sediment transport data shows that the flows 
that do the most work, that is carry the greatest total amount of sediment over a period of 
many years, correspond to the floods that occur roughly every other year. The frequent 
floods shape the channel and are called the bankfull discharge, or channel forming flow.  
 
Most natural alluvial streams have a well-defined floodplain.  In these streams the bankfull 
discharge fills the active, or scour, channel and begins to flow onto the floodplain. That is, 
the water level reaches the top of the bank of the scour, or active, channel and begins to 
spill onto the floodplain. 
 
Meander Amplitude 
 
The terms used to describe stream and river meanders typical of alluvial channels are 
shown in the figure below. A well-developed meander has a radius of curvature of 2 to 3 
bankfull channel widths.  On a natural stream the bankfull channel is slightly larger than the 
active, or scour, channel but typically larger than the low flow or summer channel. The 
meander belt width is twice the radius of curvature. Therefore, the meander belt width is 4 to 
6 times the bankfull channel width.  
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If we are dealing with streams that have not been significantly straightened or altered, we 
can assume that a certain amount of meandering is already present in the stream. That is 
we do not need to provide a setback that is large enough to provide for the development of a 
completely new meander. Therefore, the width of the riparian corridor may already be 4 to 6 
bankfull channel widths. 
 
Channel Entrenchment 
 
Luna Leopold (A View of the River, 1994) defines a floodplain as:  
 

“A floodplain is a level area near a river channel, constructed by the river in 
the present climate and subject to overflow during moderate storm events.” 

 
The idea that the river constructs its own floodplain is an important one.  The material that 
forms the floodplain was transported to its present location by the river, or stream, and the 
material is termed alluvial.  
 
An incised, or entrenched, channel is one that lacks a floodplain.  Entrenched channels 
have often incised due to channelization, straightening, and the effects of reservoirs, 
urbanization or the clearing of vegetation.  If a corridor has a floodplain, then stormflows can 
spill out of the channel and onto the floodplain.  This limits the depth of floods and allows the 
water to spread out and slow down, which in turn limits the amount of force on the bed of the 
stream.  For stream corridors that lack a floodplain the amount of force on the streambed 
can be substantially greater for the same size of flow.  Greater force erodes the streambed 
and undermines the banks.  So, if the banks of the stream are higher than the level of the 
bankfull discharge then the banks will tend to collapse.  This process of bank collapse will 
continue until a bench is created that is wide enough to act as a new floodplain.  After the 

Definition diagram for meander plan form.  From Applied Fluvial Geomorphology for River 
Engineering and Management, Edited by Thorne, Hey and Newson, 1997. 
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bench is formed the top of the banks of the bench will be at the level of the bankfull 
discharge.  
 
Channel entrenchment is one of the processes that can cause this cycle of bank collapse.  
However by creating a wide enough corridor, the channel can develop a floodplain.  As the 
channel develops its floodplain, the bank collapse caused by channel entrenchment will 
stop. 
 
One scientist, Dave Rosgen, approaches channel entrenchment by defining the 
entrenchment ratio as the flood prone width of the channel divided by the bankfull channel 
width.  The flood-prone width is defined as the valley width at the elevation of twice the 
maximum bankfull depth above the streambed.  Rosgen’s flood-prone width is a specific 
portion of the floodplain and could also be called the stream corridor width.  The floodplain 
can extend beyond Rosgen’s flood-prone area.  
 
Rosgen judges a channel to have a floodplain when the entrenchment ratio is greater than 
2.2.  Since the entrenchment ratio is defined in terms of bankfull width, we see that the 
riparian corridor must be at least 2.2 bankfull channel widths to accommodate the 
development of the flood-prone area.  
 
We also reviewed the Natural Resource Conservation Service (NRCS) Conservation 
Practice standard for Riparian Forest Buffer.  This standard uses a similar approach to 
Rosgen. 
 
Riparian Corridor Width 
 
The above considerations suggest that the minimum width of the riparian corridor should be 
a total of 3 to 4 bankfull channel widths.  This will allow for the development of a flood-prone 
area and provide some room for meander development.  The most practical way of laying 
out a riparian corridor that is a minimum of 3 to 4 bankfull channel widths wide is to measure 
one to one and one-half bankfull widths away from the top of the bank on each side of the 
stream. 
 
Determining Bankfull Channel Width 
 
Measurements of stream channels in the Napa River watershed are limited.  Data was 
collected from three scientific consultants working in the Napa River basin.  The Limiting 
Factors Analysis, the Napa River Watershed Task Force report, and watershed 
assessments under way for the Napa RCD stewardship program provide some data on 
tributary channels.  These data are surveyed cross sections of the bankfull channel width 
completed by professionals.  We plotted these channel measurements against an analysis 
of the watershed area draining to that location on the channel.  The data were also reviewed 
for variations in the watershed area to channel width for various geologic conditions and 
geographic differences within the Napa River basin.  No significant variations were found. 
 
In addition to the data from the Napa basin, the larger data sets from the Russian River 
already used in the Fish Friendly Farming program were evaluated with the Napa data.  The 
Russian River data included 50 bankfull cross sections collected from six USGS gauging 
stations and from Department of Fish and Game stream surveys.  The analysis of this data 
is summarized in Appendix 6 
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These data were used to create a formula to predict bankfull channel width based on 
watershed area: 
 
 

Bankfull Width = 13.1(Watershed Area) 0.5   R2 = 0.760 
 

Graph 1.  Bankfull width versus watershed area data is shown from 56 sites in the Russian River 
watershed and 66 sites in the Napa River watershed.  The line shows the adopted relationship 
between bankfull width and watershed area from the Russian River watershed.  The Napa River 
watershed bankfull width data appears similar to the Russian, so the same equation was used for 
both watersheds. Y is bankfull width, X is the watershed area and R2 is the regression coefficient. 
 
 
 
 
Bankfull data from 66 sites in the Napa River watershed was combined with the 56 Russian 
River sites.  Graph 1 shows both sets of bankfull width data plotted against watershed area.  
The line shows the adopted relationship between bankfull width and watershed area from 
the Russian River watershed.  The Napa River watershed bankfull width data is similar to 
the Russian River, so the same equation was used for both watersheds. 
 
This methodology is applied to tributary creeks that are alluvial and unconfined or alluvial 
and partly confined channels (see Table VIC).  The methodology is not applied to the 
mainstem of the Napa River, any confined channels.  For creeks immediately below the 
large municipal water supply reservoirs the watershed area is measured downstream from 
the dam.  Table VID summarizes the total watershed area at the confluence of each 
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tributary creek with the Napa River.  The corridor measurement for a restoration plan would 
be completed based on the actual watershed area upstream of the site. 
 
As part of developing this methodology, a number of creeks in the Napa River watershed 
were measured.  Unconfined alluvial channels with the most natural, unaltered conditions 
were chosen.  The field evaluation found that the four times bankfull width corridor 
encompassed a diversity of plant species and natural regeneration of seedlings at all but 
one site (see Appendix 6).  This site was overrun by English ivy and blue periwinkle and 
incised with 15-foot vertical banks.  These conditions severely limit natural regeneration of 
native species. 
 
Determining necessary corridor width: 
 

 On a topo map(s) of your tributary basin mark the upstream boundary of the creek 
corridor.  You will need to measure the acreage, or square miles, of the land area or the 
watershed that drains to this point on the creek. The FFF program staff will complete this 
analysis with the farmer.  

 
 Once you have the watershed area, make sure it is in square miles.  Use Table VIC to 

determine the necessary width of scour channel and the width for the riparian corridor.  
 

 Record these numbers on the farm plan template for each year-round and seasonal 
creek in Section 17. 

 
 If you have over one-half mile of creek corridor, do the estimate for the upstream and 

downstream ends of the corridor and record both numbers. 
 

 If you have frontage on the main river channel, fill out the river corridor table.  The above 
methodology is for alluvial tributary creeks, not the main river channel. 

 
 If your existing riparian corridor is greater in width than described in Table VIC, do not 

remove vegetation to make it smaller. 
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Table VIC 
Estimates of tributary creeks bankfull width for various watershed areas based on 

combined data from the Napa River and Russian River watersheds. 

Watershed Area 
(square miles) 

Estimated 
1.5-Year Discharge 

(cfs) 

Estimated Bankfull 
Channel Width 

(feet) 

Estimated 
Necessary Corridor 

Width* (feet) 
less than 1 11.3 50 

1 110 13.1 50 
2 200 18.5 75 
3 290 22.7 90 
4 380 26.2 105 
5 460 29.3 115 
6 540 32.1 130 
7 630 34.7 140 
8 710 37.1 150 
9 790 39.3 155 

10 870 41.4 165 
12 1,030 45.4 180 
14 1,180 49.0 195 
16 1,340 52.4 210 
18 1,490 55.6 220 
20 1,640 58.6 235 
22 1,790 61.4 245 
24 1,940 64.2 255 
26 2,090 66.8 265 
28 2,240 69.3 275 
30 2,380 71.8 285 
32 2,530 74.1 295 
34 2,670 76.4 305 
36 2,810 78.6 315 
38 2,960 80.8 325 
40 3,100 82.9 330 
42 3,240 84.9 340 
44 3,380 86.9 350 
46 3,520 88.8 355 
48 3,660 90.8 365 
50 3,800 92.6 370 
60 4,500 101.5 405 
70 5,180 109.6 440 
80 5,850 117.2 470 
90 6,520 124.3 495 

100 7,180 131.0 525 
110 7,840 137.4 550 
120 8,490 143.5 575 

*Four times bankfull width rounded off to the nearest 5 feet 
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Table VID – Napa River Watershed Tributary Watersheds 
Tributary Acres Square Miles 
American Canyon Creek 4123.53 6.44 
Bale Slough Area 7920.56 12.38 
Bell Canyon Creek 6471.93 10.11 
Blossom Creek 2488.31 3.89 
Carneros Creek 5894.34 9.21 
Chase Creek Area 5260.95 8.22 
Congress Valley Creek 5142.16 8.03 
Crystal Springs Area 1514.85 2.37 
Cyrus Creek 2026.88 3.17 
Doak Creek Area 7355.19 11.49 
Dry Creek 12636.38 19.74 
Fagan Slough 7064.44 11.04 
Garnett Creek 4826.83 7.54 
Hirsch Creek Area 1498.00 2.34 
Hopper Creek 5690.73 8.89 
Huichica Creek 4072.75 6.36 
Kennedy Park Area 1766.20 2.76 
Kimball Canyon Creek 2170.21 3.39 
Kortum Canyon Creek Area 2784.37 4.35 
Lake Hennessey 32095.70 50.15 
Lower Conn Creek 8043.71 12.57 
Maple Lane Area 1739.73 2.72 
Marsh lands 5457.00 8.53 
Mill Creek Area 2389.46 3.73 
Milliken Creek Area 18784.39 29.35 
Mud Slough 4804.65 7.51 
Napa Creek 11522.18 18.00 
Napa East Area 826.21 1.29 
Napa Southwest Area 2253.54 3.52 
Nash Creek 488.96 0.76 
North Slough 5119.85 8.00 
Oak Knoll Area 1526.08 2.38 
Oat Hill Area 1731.61 2.71 
Rector Reservoir Area 6950.33 10.86 
Ritchie Creek Area 2253.51 3.52 
Salvador Channel 4612.02 7.21 
Schramsberg Area 438.37 0.68 
Selby Creek 3714.46 5.80 
Sheehy Creek 3189.61 4.98 
Simmons Canyon Creek 2318.74 3.62 
Soda Creek 3293.32 5.15 
Sulphur Creek Area 6411.40 10.02 
Soscol Creek 3582.40 5.60 
Taplin Road Area 3600.39 5.63 
Trancas/Soscol Area 1205.35 1.88 
Tulucay Creek 8600.29 13.44 
Upper Napa River 1396.12 2.18 
York Creek 2818.82 4.40 
TOTAL 241876.81 377.91 



NAPA RIVER WATERSHED
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LAKE HENNESSEY BUILT IN 1948 ALONG WITH THE RECTOR, BELL CANYON, AND MILLIKEN ARE THE

LARGEST RESERVOIRS.  THESE FOUR RESERVOIRS TOGETHER REPRESENT OVER 91 PERCENT OF THE

TOTAL RESERVOIR STORAGE IN THE NAPA RIVER WATERSHED.  PRIOR TO THE DAM, CONN CREEK IS

BELIEVED TO HAVE BEEN ONE OF THE BEST TRIBUTARIES FOR STEELHEAD TROUT IN THE BASIN.

RIVER AND TRIBUTARIES BEFORE THE DAM INCISED RIVER AND TRIBUTARIES AFTER THE DAM

RESERVOIRS CHANGE DOWNSTREAM CONDITIONS BY

IMPOUNDING SEDIMENT AND CHANGING HYDROLOGY
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ALLUVIAL AND PARTIALLY CONFINED CHANNELS:  APPLYING BMPs:   
 
A18.   DETERMINING CORRIDOR RESTORATION STRATEGY 
 
Repair, Restoration and Management Practices 
Here are some general guidelines for restoring and repairing creek/river corridors: 
 

 Use the inventory to carefully and thoroughly evaluate your creek in order to make well-
informed decisions.  

 
 Address watershed problems on the property such as slope erosion, effects of reservoirs 

and roads. 
 

 Have caution and respect for the power of floods.  Even the best-vegetated corridors can 
change greatly in large flood events.  Highly altered corridors are often the most 
damaged in floods. 

 
 The most important features of the corridor to restore are: corridor width, channel form to 

offset incision, re-establishment of native vegetation and repair of upslope problems.  
 

 Continue to observe and monitor the creek and revise management over time as the 
corridor changes.  Sometimes creeks are misunderstood due to a lack of information 
and management is misdirected.  Careful observation is best.  Watch the creek and how 
the repair/revegetation project progresses.  Take photos in the winter.  Keep a logbook 
of your observations as part of Element VIII. 

 
 Focus restoration work on creating a stream corridor for natural stream processes and 

riparian vegetation.  Work with the natural system rather than against it.  Low cost 
methods using vegetation, not structural measures, are best.  Avoid projects designed to 
modify the active, or scour ,channel.  Instream enhancement such as adding large wood 
to the channel can be beneficial, but such activities should only be used after the 
corridor is wide and well vegetated enough to allow for in-stream changes.   

 
 Allow the stream to function with little management and it will interfere less with the farm. 

 
 In some cases the transition from a highly altered stream to a well-vegetated corridor 

may take several years and require financial assistance.  However this approach will 
create a more stable and functional creek and farm over the long term. 

 
 These BMPs provide guidance for restoration of corridors with native riparian plants and 

the use of native plants to repair eroded banks. The FFF program staff will provide 
professional assistance in the design and implementation of creek restoration projects. 

 
Background:  Riparian Vegetation 
 
Riparian vegetation can be used as a low cost and effective method to reduce bank erosion 
and revegetate entire creek corridors. However to use native plants most effectively, it is 
helpful to know how they grow and where to plant what species.  
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Riparian vegetation consists of a range of plants that grow in the areas next to streams 
where water is available in the summer.   
 
For alluvial creeks, there is a progression of different species of riparian plants from the 
edge of the scour channel up to the outer edge of the corridor on the floodplain.  It is very 
important when restoring riparian areas to mimic the natural system.  If the plants are put in 
the wrong location in relation to the scour channel, they may not live long and the project will 
need to be re-planted.  It is also essential that native plants grown from plants from the 
watershed of the restoration site be used.  Riparian plants from other areas (Lombardi 
poplars, for example) are not native to California and do not belong in restoration projects as 
they are not part of California’s ecosystem.  Native plants from other areas of California, 
such as Los Angeles, or Sacramento, are also not acceptable; only local genetic stock 
should be used.  Only reputable native plant nurseries and experienced restoration 
ecologists should develop and implement revegetation projects.   
 
Generally riparian plant species vary in: 
 

 Tolerance of mechanical effects of floods – scour and high velocity flows 
 

 Tolerance of inundation 
 

 Need for sunlight/tolerance of shade 
 

 Ability to compete with other species 
 

 Need for organic material in the soil for seed germination 
 

 Methods for reproducing /spreading 
 

 Vegetative means through roots and runners 
 

 Seed 
 

 Size and dispersal method of seed 
 

 Location in relationship to the active/scour channel  
 
 
Zone 1: Species growing closest to the active or scour channel 
 
These are the pioneer plants, mainly willow, cottonwood, alder and mulefat.  The wind blown 
seed of these species, termed cotton, lands along river or creek bars and thousands of little 
seedlings germinate.  Very few will survive.  The willow, for example, is adapted to survive 
several weeks of inundation and can withstand relatively high velocity flows of up to 6 feet 
per second.  However the willow cannot withstand drought for very long.  The seedlings 
must establish a deep root system that can “chase” summer groundwater levels downward 
to remain well watered over the dry season.  Willow and cottonwood also need bright 
sunlight and do not tolerate shade as seedlings.  They can however grow on the nearly 
mineral soil of gravel bars.  White alder also grow along the edge of the bankfull channel. 
 



RIPARIAN PLANT SPECIES GROW IN PARTICULAR AREAS

OF THE CORRIDOR IN RELATIONSHIP TO THE ACTIVE OR

SCOUR CHANNEL
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WILLOWS ARE ONE OF THE PIONEER PLANTS IN THE

RIPARIAN ZONE GROWING CLOSEST TO THE ACTIVE

CHANNEL.  WILLOW IS OFTEN USED TO REVEGETATE
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OF THE RIPARIAN SPECIES, WILLOWS LIVE

CLOSEST TO THE ACTIVE OR SCOUR 

CHANNEL AND GERMINATE IN GREAT 

NUMBERS IN THE SPRING.  FEW SURVIVE

THE SUMMER DROUGHT UNLESS THEY CAN

GET THEIR ROOTS INTO GROUNDWATER.

WILLOW CAN WITHSTAND FLOODS AND

SPREAD BY RUNNERS AND ROOTS.  

WILLOW CAN BEND AND WITHSTAND THE

MECHANICAL EFFECTS OF FLOOD WATER.

PLANTS THAT ARE SCOURED OUT CAN 

RE-ROOT IN A DOWNSTREAM GRAVEL BAR.
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RIPARIAN PLANT SPECIES

MAPLE

WALNUT BAY LAUREL

ALDER
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Due to their natural ability to grow quickly and withstand high velocity flows, cottonwood, 
alder and willow are the best species to use for vegetative bank protection.  However, willow 
will not survive in the scour channel over the long term.  They may invade this area during 
years of drought, but will likely be washed out in the first large flood.  Revegetation of this 
active, moving section of the streambed is not necessary. 
 
Zone 2: Species Growing Midway in the Riparian Corridor 
 
Away from the scour channel on the floodplain are larger willows and cottonwoods as well 
as other trees and a dense understory of vines and herbaceous plants.  Willows trap 
sediment during floods and the elevation of the area around them will build up as the active 
scour channel migrates to a different location.  As the willows are covered over with 
sediment, they sprout adventitious roots from nodes on their branches and grow up through 
the new alluvium.  In this manner, they are able to thrive in the ever-changing conditions 
along the creek channel.   
 
The larger the willows and cottonwoods get, the more shade they create and the fewer of 
their species will germinate.  The shady conditions as well as the absence of frequent high-
powered floods allow for other plants to grow.  There may be box elder, Ca. walnut, big-leaf 
maple, Oregon ash, California buckeye and other species.  These trees are tolerant of 
inundation and have larger seeds which float to new locations, or are eaten or carried by 
animals.  These tree seedlings can grow in shadier conditions and need more organic 
matter in the soil.  Understory species may include native blackberry, snowberry, spicebush, 
sedges and rushes, wild rose and others. 
 
Zone 3: Species Growing Along the Outer Edge of the Riparian Corridor - Mature 
Forest 
 
This is the floodplain forest with the largest trees and the greatest diversity of species.  
There are willows and cottonwoods intermixed with box elder, Ca. walnut, big-leaf maple, 
Oregon ash, alder, bay laurel and valley oak.  Redwoods also grow in this zone along 
coastal streams.  Two species – bay laurel and valley oak, are good to have along the outer 
corridor edge to reduce the spread of Pierce’s disease into the vineyard. 
 
The mature forest supports many animals and most of the tree species in this zone can be 
planted.  Understory species may include native blackberry, snowberry, spicebush, sedges 
and rushes, wild rose and others.  Non-native invasive plants must be removed to avoid 
competition. 
 
The locations and sizes of these zones will be different for every stream but can be 
generally estimated from the necessary corridor width and bankfull channel width.  As a rule 
of thumb, zone 1 should only be planted on the edge of the bankfull channel, and zones 2 & 
3 on the adjacent floodplain. 
 
Channel Form and Function 
 
Besides evaluating the distance from the active, or scour, channel another important feature 
of successful revegetation projects is consideration of channel form and its function in 
supporting the plants.  Stream banks should be re-sloped to create a 2:1 or 3:1 slope for 
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planting, or a low floodplain bench created.  It is not possible to have a successful riparian 
restoration project on a 1:1 bank. 
 
In an incised or entrenched channel the active channel may be 12-25  feet or more below 
the top of the bank.  There may not be a floodplain or any area for floodwater to spread out.  
Instead the incised channel is more like a canyon or gorge with steep walls and no place for 
riparian plants to create a corridor.  Trying to revegetate these steep high banks is not likely 
to succeed.  Bioengineering of a 20+ ft. steep bank with willow and rock is a temporary fix at 
best as this technique does not address the cause of the incision - high velocity flows and 
scour in the channel.  
 
In these situations, a new floodplain needs to be created.  The new floodplain bench is 
constructed out of the existing high bank through excavation and should be located no more 
than about 5-7 feet above the channel edge.  It should start at the edge of the existing scour 
channel (or predicted scour channel width for highly altered channels) and extend away 
towards the terrace.  In some cases, a combination of a new floodplain bench and setting 
back the existing bank at an angle of 3:1 or in some cases 2:1 is needed.  The new bench 
and re-sloped bank are densely revegetated.  A willow wall, or other vegetative structure, 
can be placed at the scour channel edge of the new bench to add stability to the project.  
Rock may also be placed at the toe of the new bench to protect the new slope in the first 
year, but should be limited in use in order to create a natural channel.  This type of design 
should be completed by a civil engineer and an ecologist. 
 
Aggraded channels are also problematic.  The active or scour channel and parts of the 
adjacent floodplain are receiving more sediment than the flood flows can carry downstream.  
Trying to plant riparian trees too close to the scour channel will not be successful.  If the 
channel is highly or moderately altered, start at the outer edge of the necessary corridor 
width and move inward with the plantings.  Set any banks back at a stable angle of 3:1 and 
plant willow or cottonwood along the edges.  Using dormant willow poles may be good if 
large poles are available and can be deep augured or trenched.  Don’t try to get too close to 
the scour channel, it is changing and your project may be jeopardized.  Be careful not to 
disturb the active channel and do not remove or rearrange the gravel in the channel as this 
may further destabilize the situation and affect your plantings. The dense plantings will 
reduce flow velocities and increase sediment deposition and allow for the scour channel to 
deepen. 
 
In some year-round channels surface flows dry up in the summer due to entrenchment in 
the main river channel, causing a general lowering of groundwater levels, extensive water 
storage or pumping, or a lack of vegetation and shade resulting in high evaporation rates.  
There are also some channels that naturally have subterranean flow.  For channels in this 
type, deep auger or trench willow poles, or use large size container stock.  Don’t plant very 
high (5 feet) above the lowest channel elevation.  Plant along the edges of the calculated 
bankfull channel width outward to wherever the banks exceed 5-feet above the lowest 
channel point.  This is the area most likely to support plants and revegetation potentially can 
be expanded from this narrow area to a broader area.  You might also dig some test wells to 
watch fluctuations in the groundwater levels and use this information to fine-tune your 
project.  Always plant in the winter and provide irrigation over the summer. 
 
Alluvial fans are dry much of the time as stream flow percolates through the cobble, gravel 
and sand.  Drought tolerant species such as live oak are typically widely distributed over the 
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fan.  The primary channel may have white alder, willow or other more riparian species. 
White alder has been noted on many alluvial fans. 
 
Pierce’s Disease Concerns 
 
Element III contains information on the relationship of riparian plants species to blue-green 
sharpshooters and Pierce’s disease bacteria. Non-native plants as well as some native 
understory plants are the primary hosts of both the insect and the bacteria.  In restoring your 
corridor or completing a bank repair, remember that many of the Zone 3 trees which are 
best suited to the outer corridor next to the vineyard are the least likely to host the blue-
green sharpshooter or the P. D. bacteria.  It will likely be necessary for you to manage the 
corridor to remove the non-natives and those native understory plants that can spread the 
disease.   
 
Invasive Plant Removal and Management 
Exotic plant species are capable of invading riparian zones and replacing native habitats. 
Highly invasive species may negatively affect the stream corridor in the following ways: 
 

 Replacement of native species due to competition with invasives and loss of native 
riparian forest 
 

 Increased water temperature as most invasives do not provide adequate shade canopy 
 

 No contribution of large wood into the stream for fish habitat 
 

 Ineffective for bank protection 
 

 High level of transpiration of water may reduce streamflow 
 

 Reduction in wildlife habitat values 
 
The following lists the most common invasive species and the recommended methods for 
eradication.  It is important to note that any use of herbicides should be done in full 
accordance with label directions and restrictions.  In general, if the area to be treated is next 
to water, the herbicide suggested is a formulation safe for use near to water.  Consult with 
the County Agricultural Commissioner for details on herbicide use.  In many instances cut 
and paint methods where full strength herbicide is painted directly onto the cut stem of the 
invasive plant is the most effective control and avoids drift into creek areas.  It is also 
important to note that if a large area of invasive plants is removed, a plan for revegetation of 
the area should be completed.  Native plant sprigs or container stock from local genetic 
stock should be on order when the eradication is done, as these species are not readily 
available from nurseries. 
 
Invasive plants typically move from upstream to downstream and should be removed 
starting from the upper watershed or channel.  In almost all trials and studies of invasive 
plant removal, herbicide has proven more effective than mechanical removal methods.  
However, hand removal performed several times a year consistently for a decade or more 
can completely eradicate invasive plants if no re-infestations occur from upstream. 
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Giant reed  (Arundo donax) - Cut the reeds to the ground in September and paint with 
glyphosate within 30 seconds of cutting.  This is a very difficult plant to remove once 
established.  Try to cut and paint as soon as any of these are found on your property. Cut 
and paint all survivors and continue removal on a regular basis.  In areas where flooding is 
not common, the Arundo can be cut and covered with thick black tarps secured to the 
ground with 12” staples for 12 months.  This method should not be used adjacent to the 
channel where tarps can be scoured away by floodwater. Another method involves cutting 
the Arundo to remove the biomass in the winter, then spraying the re-growth with Habitat 
(Imazopyr) in the spring. All cut Arundo should be moved to an area outside the floodplain 
and be burned or chipped as soon as possible. 
 
Blue periwinkle (Vinca major) - Spray with glyphosate when plant is green and growing 
vigorously, being careful to avoid other plants and any drift.  Don’t spray when plant is 
wilted.  Re-spray all survivors.  This understory plant provides little to no erosion control and 
soil can be washed out from underneath without notice. This plant is a host species for 
Pierce's disease.  This plant will dominate the understory of established riparian areas and 
reduce or eliminate the germination of native tree seedlings and shrubs.  Over time, as the 
riparian trees age and die, the corridor will have no replacement trees and a monoculture of 
Vinca is created.  Hand removal can be done, but must be repeated several times a year 
and done thoroughly. 
 
Himalayan blackberry (Rubus discolor)  - This is the blackberry that has bigger leaves, 
bigger thorns and bigger berries and is found both on streams and roadsides.  It is a host 
species for Pierce's disease and an invasive plant that will take over native areas and 
provide little erosion protection for banks.  Spray with glyphosate only in areas where other 
native riparian plants will not be affected. Cutting and painting stems with glyphosate is also 
effective.  If it is interspersed with natives or if mechanical methods are preferred, cut and 
pull by hand using really thick gloves and follow up with removal several times a year.  
 
Tamarisk (Tamarix ssp.)  - This is a desert species of tree that is becoming established in 
California and is tough to get rid of.  Cut the tree before it has a chance to flower and paint 
with triclopyr or glyphosate immediately following cutting.  Remove duff with seeds to the 
greatest extent possible.  Pull out all seedlings and retreat any re-sprouting stumps. 
 
Tree of heaven (Ailanthus altissima) and Acacia  (Acacia sp.)- These invasive trees should 
be cut and then painted with glyphosate to kill the root system.  They can also be cut 
continuously several times a year and all seedlings removed.   
 
Scotch (Cytisus scoparius) or French (Genista monspessulana) broom - There are a number 
of invasive brooms that can be cut and painted with glyphosate and seedlings hand pulled.  
Hand removal requires all parts including roots and the seed bank be removed.  There are 
areas in the riparian corridor that may have broom, although it is more common on hillsides.  
A weed wrench works well for removal of this species because broom generally does not re-
sprout from roots. 
 
Cape (Delairea odorata) and English (Hedera helix) ivy - These very invasive species 
spread by runners.  Spray with glyphosate and remove and re-spray all survivors until it is 
gone.  Cape ivy will climb trees and smother them resulting in the dead tree falling and often 
taking the stream bank or slope with it.  If it is interspersed with natives, cut and pull by 
hand. 
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A good reference book on invasive plants is Invasive Plants of California’s Wildlands by 
Bossard, Randall, and Hoshovsky available from www.caleppc.org. or www.cnps.org 
 
ALLUVIAL AND PARTIALLY CONFINED CHANNELS:  APPLYING BMPs: 
RIPARIAN REVEGETATION 
 
Revegetation of the corridor may involve large areas or small areas.  In either case follow 
these practices: 
 
PLANNING AND INSTALLATION 
 
The FFF program staff and other professionals will complete revegetation/restoration 
designs and permits and assist in proper implementation of revegetation projects.  Each site 
should follow these guidelines: 
 

 Determine the scour channel or bankfull width as well as the overall corridor width for the 
site using the BMPs and plan how to achieve this width on your site. 

 
 Replanting should focus on the upper or outer edges of the scour channel up the banks 

to the floodplain and to the outer edge of the stream corridor.  If you are restoring a 
highly or moderately altered corridor, you can determine this area by the estimate of the 
needed corridor width and bankfull channel width.  Only the edges of the bankfull 
channel should be planted, not the main channel where scour is common.  Use those 
native species grown from plants that naturally grow in your area for best results.  

 
 Through the FFF program, a professional ecologist will prepare planting plans using the 

appropriate plant species at the appropriate distances from the bankfull channel.  The 
plan should include removal of all invasive non-native species including Pierce’s disease 
host plants and revegetation with native non-host plants.  An engineer, hydrologist or 
other professional may also be involved in the design process. 

 
 The plan should evaluate the channel form from your assessment and determine if some 

changes are needed prior to planting such as: re-sloping of banks; making alterations to 
incised channels to create a new floodplain bench or set banks back at a 3:1 angle or 
flatter prior to planting; incorporate changes to replanting plans for aggraded channels 
and summer dry channels. 
 
If your corridor needs some bank protection, the plan may use vegetative methods – 
willow sprigging, brush mattress, or bank re-sloping and planting.  Depending on the 
site, a civil engineer may need to be involved.  If your assessment shows the corridor 
needs to be widened, the plan should create this wider corridor as part of each bank 
repair over time.  The bank should be set back or a combination of new floodplain bench 
and bank re-sloping done to add the needed width to the corridor. 



ARUNDO DONAX OR GIANT REED IS A

NON-NATIVE PLANT WHICH  INVADES

RIPARIAN AREAS.  ARUNDO DOES NOT

PROVIDE BANK PROTECTION LIKE

NATIVE PLANTS AND SHOULD BE

REMOVED 

ANOTHER INVASIVE PLANT IS BLUE PERIWINKLE.

INVASIVE NON-NATIVE PLANT SPECIES
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 The implementation of the plan should begin planning early, apply for permits, line up 

sources of native plants for the site, line up contractors if needed and expect to complete 
earthwork construction by October 15 with erosion control.  The FFF program staff will 
assist or complete these steps.  Revegetation should begin when soil moisture will 
support the plantings typically in fall and early winter.  If earthwork is extensive, 
temporary revegetation may be needed prior to winter rains with irrigation until the rainy 
season begins.   

 
 In certain circumstances some structural component may be called for such as rock 

along the toe of the bank repair. Other structural elements such as complete bank armor 
or other types of revetments are very expensive and do not serve to increase habitat.  
 

 For these reasons, hard solutions are only recommended as a component of a creek 
project where a house, road or other building or facility needs structural protection.  A 
civil engineer should design all structural projects and project near buildings.  

 
 For suddenly a problem, occasionally a problem, and rarely a problem corridor 

conditions, the emphasis is on low cost vegetated solutions and increasing the width of 
the corridor over time if your assessment shows this is necessary. It can cause greater 
harm than benefit to widen a vegetated corridor by removing the existing vegetation 
unless the vegetation is very sparse or made up of non-native species. Instead the 
corridor can be increased in width by planting along the outer corridor edges.  For 
incised channels, a secondary channel or bench can be created next to the existing 
vegetation to widen the corridor.  It is also possible to carry out adaptive management of 
the corridor by allowing banks to collapse and having a revegetation plan which defines 
follow-up actions and species to be sprigged and planted in the slumped bank area.  In 
this way the vineyard can move away from the creek bank before it collapses.  If there 
are sections of the creek where there is little vegetation or a great deal of non-native 
cover this section needs a large restoration plan and project. 

 
 For the highly altered and moderately altered corridor conditions major restoration plans 

and phased projects may be required. In these areas a section of creek corridor is 
planned out using the necessary corridor width and vegetation restoration BMPs.  
Revegetation and channel form alterations are done in phases - one section per season.  
Remaining areas are protected from erosion and invasive plants are controlled. 

 
 Changes to streams and riparian corridors require approval and permits from the 

California Department of Fish and Game.  For in-stream work, permits from the Regional 
Water Quality Control Board and the Army Corps of Engineers may be needed. 

 
 
Revegetation Methods 
 

 Seeds, or propagules, should be collected as close as possible to the project site.  This 
method ensures that only the genetically appropriate plants (those that are adapted to 
the local conditions) will be used on the site.  Introduction of plant material from other 
areas should be avoided. 
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 Propagation of plants in containers needs to begin up to 18 months prior to planned 
revegetation work.  For example, a particular species may have seed that ripens in June.  
After treatment of the seed and germination and culturing in a nursery, the plant will be 
ready for planting the following fall. 

 
 Planting should be done during the winter when moist soil conditions persist and plants 

are most likely to establish and grow.  While not recommended, if planting is done earlier 
in the season then irrigation will be needed to provide adequate soil moisture until the 
rainy season.  Irrigate immediately after planting and on a regular basis to avoid soil 
drying out or the plants will die. 

 
 Broadcast seeding of native grasses and forbs should take place prior to September 30 

of each year to ensure adequate time for seed germination prior to the onset of cold 
weather. 

 
 Relocation of plants found growing near the restoration site is sometimes appropriate.  

Some species are best acquired by thinning in nearby thickets and stands. 
 
Willow Sprigging  

 
Willow sprigging can be an effective and inexpensive way to revegetate along streams.  
Willow must be planted in sunny areas where plants can establish roots and reach summer 
groundwater.  Sprigs should be collected and planted when willows are dormant in January.  
Some willows, such as the sandbar willow, do not sprig well and should not be used.  
Cottonwoods also work well for sprigging.  
 
Sprigs should be at least one-half inch in diameter and 18 inches long.  Sprigs two to three 
inches in diameter and three to four feet long work the best.  Cuttings should be planted on 
the same day they are cut.  If this is not possible then the entire cutting should be placed in 
water in a cold area until used. 

 
Plant the willow with the buds up after sharpening the bottom end of the sprig with an axe or 
pruners.  Springs should be driven into the soil 75 to 80 percent of their total length at a 
slight angle downstream to decrease the resistance to water flows. In hard soil, an iron bar, 
or auger, can be used to bore planting holes.  After placing the cutting in the hole, tamp 
firmly around the cutting to remove any air pockets in the soil.  In soft soils, sprigs can be 
driven in with a wooden mallet or sledgehammer.  Cut off the tops of the sprigs if they 
should split while hammering. Leave only one or two buds exposed. 

 
Along stream banks spacing of the sprigs may be as close as one foot.  Cattle tend to 
browse on young willow; the revegetated areas may need protection with exclusionary 
fencing. 



EXAMPLES OF USE OF THE WILLOW 

WALL REVETMENT 
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BARRIERS TO FISH MIGRATION

THE CULVERT ON THE LEFT IS A BARRIER DUE TO THE FLAT SHEET OF WATER. THE BOX CULVERT ON THE

RIGHT HAS HAD A NOTCH CHISELED INTO THE BOTTOM TO DIRECT FLOW TO ALLOW FISH TO SWIM

THROUGH

THIS FISH LADDER WAS

PLACED ON A STRENGTH-

ENING STRUCTURE ADDED

UNDER A BRIDGE ON A

TRIBUTARY TO THE RUSS-

IAN RIVER. THE BRIDGE

WAS BEING UNDERCUT

DUE TO THE INCISION IN

THE MAIN STEM OF THE

RIVER CAUSED BY COYOTE

DAM. THE NEW 

STRUCTURE WOULD HAVE

BLOCKED FISH MIGRATION

INTO THE TRIBUTARY WITH-

OUT THE FISH LADDER
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Summer irrigation 
 
For the first three summers following planting of native riparian plants, each plant will require 
irrigation.  Dormant willow sprigs may not require irrigation. Unlike many ornamental plants, 
natives need deep infrequent watering. 
 
In April, install a drip irrigation system for the native plants and irrigate for an eight-hour 
period every three weeks.  Irrigation should extend from late April if rains have ended to the 
beginning of the next rainy season.  If a drip system cannot be installed, hand water. 
 
 
Weeding and protection from deer and rodent browse 
 
When native plants are put in, weeds around the site should be removed and a square of 
weed mat installed around the plant.  As part of spring or summer maintenance, weeds 
should be removed next to the new plant.  Dormant willow sprigs should have weeds 
removed if appropriate as well, but not have weed mat installed.  There are a variety of 
protective tubes used for native plants to reduce browsing by rodents and deer for the first 
several years of growth.  These are placed around or over the plant and should not be used 
near the actively flooding portion of the channel.  All tubes and protective hardware should 
be removed after 2-3 years. 
 
Pruning native vegetation 
 
Only prune your native plants when they become so successful that they are extending into 
the vineyard.   Prune in the winter and spring months when plants are dormant.  Within the 
corridor area no pruning or trimming is needed and in fact is detrimental to the wildlife 
values in the corridor. 
 
 
A19.  IMPLEMENTATION TIMELINE 
 
CORRIDOR CONDITIONS: SUDDENLY A PROBLEM 
  RARELY A PROBLEM 
    OCCASIONALLY A PROBLEM 
 
The FFF program staff will work with the farmer to determine the restoration strategy. 
 
For these corridor conditions the Farm Conservation Plan should indicate one of the 
following restoration strategies:  
 

 Increase the width of the corridor over time (10 years).  As bank erosion occurs, 
revegetation will be completed.  Vineyard and roads are moved back over time to 
increase corridor width. BMPs used are:  

 
 Revegetation of the corridor  

 
 Revegetation of banks, revegetation of floodplain area 
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 Removal and management of invasive species  

 
 Incised channels, aggraded channels and summer dry channels conditions are 

addressed. 
 

 Increase the width through several seasons (3-5 years of active revegetation) 
Vineyards and roads are moved back to increase the corridor width.  BMPs used are:  

 
 Revegetation of the corridor 

 
 Revegetation of banks, revegetation of floodplain area 

 
 Removal and management of invasive species  

 
 Incised channels, aggraded channels and summer dry channels conditions are 

addressed. 
 

 Corridor restoration under this option should be scaled to allow for phases of 
vineyard setback and revegetation to occur in seasonal periods between April 15 
and October 15. Indicate the phases on a site map or aerial photo.  This is not a 
good option for the corridor if it is currently well vegetated with native species. 

 
 Corridor width is adequate on your site as defined in the necessary corridor width 

calculation.  A management only option is needed consisting of the following BMPs:  
 

 Revegetation along the outer edge of the corridor  
 

 Removal and management of invasive species  
 

 Main Napa River sites – Revegetation and management will involve setback of 
vineyard over time and bank revegetation as feasible using the following BMPs:  

 
 Revegetation of banks and floodplain areas as appropriate 

 
 Removal and management of invasive species 

 
 It is highly likely that any revegetation effort on the banks of the river will require 

a set back to a 3:1 slope or in some cases 2:1, or re-creation of a new low 
floodplain area.  However, the owner has little control over such factors as 
reservoirs, historic channel management and historic gravel mining effects and 
cannot repair the problems these factors may produce.  Bank blowouts may 
require major financial assistance.   

 
 Some projects maybe eligible for cost sharing from the Napa County Flood 

Control District.  Sites downstream of Trancas Avenue and in or near the 
incorporated areas should coordinate with the Flood Control District. 
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 The lower mile of tributary streams may be highly affected by river conditions 
 

 Owner will revegetate and manage using the BMPs indicated for the corridor 
condition on the site.   

 
 Alluvial fans 

 
 Revegetation involves review of current active channel, other channels, width of 

fan and current extent and type of vegetative cover 
 

 Bank revegetation techniques such as willow walls or mattresses will not work 
well for this type of channel. 

 
 
CORRIDOR CONDITIONS:   HIGHLY ALTERED 
  MODERATELY ALTERED 

 
For these corridors a phased restoration program is needed. The FFF program staff will 
work with the farmer to determine the restoration strategy. 
 
For highly altered corridors, complete phased revegetation/restoration plan over a 10-
year time frame.  Plan to set back vineyard with each phase. If you own one side of the 
channel, accommodate half the required width on your side.  The plan should use the 
following BMPs: 
 

 Changes to channel form appropriate to the site  
 

 Revegetation with native species at appropriate distance and elevation to active 
channel 

 
 Revegetation of banks and floodplain area 

 
 Removal and management of invasive species  

 
 Incised channels, aggraded channels and summer dry channels conditions are 

addressed. Since many highly altered corridors are also incised channels, 
address this issue by incorporating a floodplain bench into the revegetation plan. 

 
 Invasive plant removal should be addressed both prior to revegetation efforts and 

over the course of the restoration program as a maintenance activity. Make sure 
your workers are trained in the differences between the newly planted native 
species and the invasive ones. 

 
For moderately altered corridors there are areas with some vegetation or just several 
problem areas where the corridor needs additional width, increase the width through 
several seasons (3-5 years of active revegetation).  Vineyards and roads are moved 
back to increase the corridor width.  BMPs used are:  
 

 Revegetation of the corridor 
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 Revegetation of banks and floodplain area 
 

 Removal and management of invasive species   
 

 Incised channels, aggraded channels and summer dry channels conditions are 
addressed. 

 
 Corridor restoration under this option should be scaled to allow for phases of 

vineyard setback and revegetation to occur in seasonal periods between April 15 
and October 15.  

 
Indicate the phases on a site map or aerial photo.  This is not a good option for the corridor 
if it is currently well vegetated with native species. 
 
Main Napa River sites – Highly and moderately altered corridors of the main river are likely 
to be unstable and capable of eroding banks and vineyards easily.  Setting the vineyard 
back from the scour channel is likely to save money over time, particularly if implementation 
funds are available.  The river can erode 20-30 feet of bank and floodplain vineyard in one 
large storm, making these vineyards very vulnerable.  Revegetation and management will 
involve setback of the vineyard over time and bank revegetation as feasible using the 
following BMPs:  
 

 Vegetated bank protection  
 

 Removal and management for invasive species 
 

 It is highly likely that any revegetation effort on the banks of the river will require 
a set back to a 3:1 slope or in some cases 2:1, or the re-creation of a new 
floodplain area. However, the owner has little control over such factors as 
reservoirs, historic channel management and historic gravel mining effects and 
cannot repair the problems these factors may produce.  Bank blowouts may 
require major financial assistance.   

 
 Some projects maybe eligible for cost sharing from the Napa County Flood 

Control District.  Sites downstream of Trancas Avenue and in or near the 
incorporated areas should coordinate with the Flood Control District. 

 
The lower mile of tributary streams may be highly affected by river conditions.  
 

 Owner will revegetate and manage using the BMPs indicated for the corridor 
condition on the site.  Factors outside the owner's control may cause the stream 
to be less stable and the owner may not be able to revegetate the site. 

 
 Alluvial fans 

 
 Revegetation involves review of current active channel, other channels, width of 

fan and current extent and type of vegetative cover 
 

 Bank revegetation techniques such as willow walls or mattresses will not work 
well for this type of channel. 
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ALLUVIAL AND PARTIALLY CONFINED CHANNELS:  IMPLEMENTATION TIMELINE 
 
The implementation timeline sets out how the Farm Conservation Plan will get done. The 
timeline covers a ten-year period and allows for the costs of repair and restoration work to 
be spread out over this period.  The timeline section of the Farm Conservation Plan should 
also identify the projects that the farmer intends to apply for cost share or grant funds. 
Generally, the implementation timeline for each element should outline a sequence of 
events.  For creek and river corridor sites which need a revegetation plan this need should 
be identified in the timeline. 



FARMS WITH RIPARIAN CORRIDORS AND ACTIVE

RESTORATION MANAGEMENT
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CONFINED/BEDROCK CHANNELS:  ASSESSMENT OF STREAM CONDITIONS 
 
 
Confined stream channels differ significantly from alluvial channels in the way they change 
and are affected by floodflows and sediment transport.  Since the channel size and shape is 
dictated by bedrock, the shape does not alter the way an alluvial channel adjusts its width, 
depth and meander characteristics during a flood. Confined channels do undergo changes 
and do need to be assessed, restored and their watershed lands managed well.  
 
During a flood event in a bedrock channel, the confined nature of the channel keeps water 
from spreading out and creates a deeper flow of water with a high velocity.  The flow will 
scour loose material, deposit material, move large logs and wood, and erode banks or the 
toe of canyon slopes.  Bridges, road crossings, banks and unstable areas are often 
damaged in floods along these types of channels. 
 
The supply of sediment to the stream and changes to the volume of floodwater (from 
urbanization, or vegetation clearing, for example) can have an effect on confined channels. 
Construction of roads, crossings and buildings are also typical problems in these canyon 
streams. 
 
For these reasons, the focus of the inventory for confined channels is not on the width of the 
corridor, as the canyon largely determines this. It focuses on the condition of the watershed, 
the supply of fine sediment to the stream, the number and type of road crossings and other 
channel obstructions, and the adequacy of large wood and tree canopy along the stream.  
 
 
B3.  PHOTOGRAPH 
 

 Take photos (you will need a flash) of all year-round and seasonal confined stream 
channels.  Try to photograph each creek from above and from every bridge and 
crossing.  Photograph during both the winter (if safe) and the summer. Label each 
photograph when developed with the location and the date. 

 
 
B4.  VEGETATION 
 

 On the Farm Conservation Plan template, check the vegetation types on the slopes 
and/or the stream banks. 

 
 Stand in the channel if you can and determine if it is well shaded.  If you can only view 

the channel from a road, look at how thick the canopy is over the low flow channel.  Fill 
in the template. 

 
 On the template, describe the condition of the canyon or banks of the stream. 

 
 On the template, describe the size of the trees and condition of the creek banks for each 

creek.  Describe the amount and size of large wood in the channel 
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B5.  CHANNEL FEATURES 
 
Bedrock or confined channels can vary greatly in regards to where pool, gravel areas and 
other features are located.  If you can easily see the features of the channel from a road or 
by walking along the channel, mark the features you observe for each creek on the Farm 
Conservation Plan template.  If only a part of the channel is visible, indicate the features and 
the area you reviewed on your map or aerial. If none of the channel features can be seen 
indicate this and skip this section. 
 
B6.  WATER FLOW 
 

 On the Farm Conservation Plan template indicate the features of water flow in the 
channel. 

 
 
B7.  ROADS AND CROSSINGS 
 

 Does a road run along the creek or above the creek along the canyon slope?  Be sure 
this road and all the crossings are evaluated in Element V.  

 
 
B8.  HILLSLOPE STABILITY 
 

 Indicate on the template if there are landslides along the channel or on the hillslopes 
above the channel. 

 
 Mark the locations on a map. 

 
 
CONFINED/BEDROCK CHANNELS: APPLYING BMPs 
 
The management priority for confined channels is to reduce sources of excessive fine 
sediment from roads, cleared areas and other uses of watershed lands.  Revise road 
crossings, retain canopy over the stream and make sure that water flows are not reduced 
through excessive diversions and storage.  Additionally, enhancement of the channel 
through placement of large logs and stumps as well as some streamside revegetation may 
increase fish habitat.  For many of the larger watershed issues, it may not be possible for 
one landowner to address all the problems.  Formation of a stewardship group in 
conjunction with the RCD may be the best method for addressing the larger watershed 
issues of sediment and water use (see Element VII). 
 
The following BMPs address these issues: 
 

 Elements II, III and V address many methods to control erosion.  Be sure these elements 
are completed and all erosion control BMPs are used. 

 
 Roads and road crossings of confined channels may need reconstruction and drainage 

and erosion improvements.  Review Element V to make sure all roads along confined  



CONFINED CHANNEL RESTORATION REQUIRES MORE

FOCUS ON THE WATERSHED AND REDUCING SEDIMENT

THAN CHANGING THE CORRIDOR OR CHANNEL
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channels are addressed. If possible avoid using streamside roads and restore these to avoid 
affecting the creek. 
 

 Review the water conservation section of Element II and III to make sure adequate flows 
remain in the stream. 

 
Additional BMPs that may address particular features on your creek include: 
 

 Stabilize landslides along the channel and on canyon slopes.  Consult with NRCS, or an 
engineering geologist, for assistance. 

 
 Do not remove trees that fall into the stream unless a bridge or structure is threatened.  

Work with Fish and Game to relocate large wood rather than removing it. 
 

 Revegetate channel banks identified on the inventory as bare or without canopy if 
revegetation with riparian species is appropriate. 

 
 Revegetate slopes and hillsides with native species and forest to increase future 

supplies of large wood and increase canopy over the stream, as well as reduce soil 
erosion and stabilize slopes. 

 
 Install large wood and stumps to increase habitat for fish – consult with Fish and Game 

on locations and project design. 
 

 All new activities on slopes near to the streams should avoid disturbing the channel or 
removing trees within 300 feet of the channel.  Forestland studies have shown that this 
300 feet streamside buffer area provides large wood and shade canopy. 

 
 Work with neighbors to reduce erosion and fine sediment from getting into the creek.  

Avoid increasing flood volumes though avoidance of new road construction, vegetation 
clearing and urbanization. 

 
 Review your inventory of the confined channel to determine which features it has and 

which BMPs are needed.  On the Farm Conservation Plan template indicate the BMPs 
to be applied to the confined channel. 

 
 
CONFINED/BEDROCK CHANNELS:  IMPLEMENTATION TIMELINE 
 
The implementation timeline sets out how the Farm Conservation Plan will get done. The 
timeline covers a ten-year period and allows for the costs of repair and restoration work to 
be spread out over this period.  The timeline section of the Farm Conservation Plan should 
also identify the projects that the farmer intends to apply for cost share or grant funds.  
Generally, the implementation timeline for each element should outline a sequence of 
events. 
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This element is for new, existing and replanted vineyards and addresses working with 
neighbors and other landowners to improve water quality.   
 
 
Background:  Watershed Stewardship 
 
Watersheds function as a system regardless of property boundaries.  What affects one 
property may be the result of changes upstream or downstream from the site.  For this 
reason, it is useful to work with your watershed neighbors, discuss problems, and try to 
solve them together. 
 
The Napa County RCD organizes and assists stewardship groups in tributary watersheds of 
the Napa River.  There are also a number of watershed stewardship groups created by local 
residents and landowners without the Napa RCD. However, the Napa RCD provides 
information on watershed stewardship activities and workshops for the entire Napa River 
watershed.  These groups include:  
 

 Rutherford Dust Restoration Team 
 

 Carneros Creek Watershed 
 

 Sulphur Creek Watershed 
 

 Salvador Creek Watershed 
 

 Murphy Creek Watershed (sub-watershed of Tulucay) 
 

 Selby Creek Watershed 
 

 Spring Creek Watershed 
 

 Chase Creek Watershed 
 
The watershed stewardship groups allow for residents and landowners to work together to 
solve problems and address issues.  Some stewardship groups work with the Napa RCD to 
complete scientific studies, watershed assessments and monitor streamflow, groundwater 
and other features.   
 
Most groups are focused on identifying solutions and projects, not pointing fingers at 
anyone.  The theme is to work together and recognize everyone is both part of the problem 
and part of the solution.  Many management problems on creeks can be solved better when 
landowners work together.  Water use, roads, erosion, siltation, and creek changes can be 
addressed in a more effective way when the entire watershed is addressed and landowners 
and residents recognize each other’s needs and problems. In all instances all monitoring 
and projects are done with the cooperation of the property owners. 

ELEMENT VII - WATERSHED STEWARDSHIP: 
INSTRUCTIONS AND BENEFICIAL MANAGEMENT PRACTICES 
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The rewards of being involved in a stewardship group include: 
 

 Getting to know your watershed neighbors and working together to improve your 
community  

 
 Learning about creeks, fish and stream ecology, soil erosion, floods, and what can 

increase and decrease their effects  
 

 Learning how to evaluate roads and slopes and reduce erosion  
 

 Learning about the history of your watershed and interview longtime residents 
 

 Implementing repair and restoration projects  
 

 Involving schools and children in the program to increase science education and 
community involvement 

 
It is important to note that no activities of the watershed group will be carried out on any land 
in the basin without specific approval of the property owner.  Any owners who do not wish to 
participate will have their wishes respected by the program and its participants. 
 
 
APPLYING BMPs: WATERSHED STEWARDSHIP 
 

 On the Farm Conservation Plan template, fill in answers to the questions. 
 

 Check with the Napa RCD regarding the formation of a stewardship group for your 
watershed and to be included on the list for workshop announcements and other 
information. 

 
 
IMPLEMENTATION TIMELINE 
 
The implementation timeline sets out a schedule for the actions identified in the Farm 
Conservation Plan.  The timeline covers a ten-year period and allows for the costs of repair 
and restoration work to be spread out over this period.  The timeline section of the Farm 
Conservation Plan should also identify the projects that the farmer intends to apply for cost 
share or grant funds. 
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This element is for new, existing and replanted vineyards and addresses creating a photo-
monitoring program for your farm to document your use of BMPs and to document natural 
changes from floods and other events. 
 
Background: Photo-monitoring  
 
Taking photographs of selected sites preserves a record of your use of BMPs on the site 
and can be very useful to document your efforts.  It is also useful to photograph creek or 
river corridors at bridges and other fixed points during and after storm events to document 
changes over time.  Photo-monitoring is part of the Fish Friendly Farming certification 
process.  You will need to take photos throughout the year to document your use of BMPs. 
 
You will need: 
 

 Camera with flash 
 

 If you intend to go into the water you may want to purchase a low cost or disposable 
waterproof camera.  You should not wade into the stream for any reason during high or 
swift water flows 

 
 Notebook to record the order and the subjects of the photos you take or computer file 

folders and captions for digital photos 
 
 
APPLYING THE BMPs: PHOTO-MONITORING 
 

 On the Farm Conservation Plan template, indicate any type of monitoring such as a rain 
gage or a waterflow stage gage you regularly watch or measure.  This includes any 
stream flow you measure as part of your water rights or diversions. 

 
 Review the list of features on the Farm Conservation Plan template and mark the ones 

you need to include in your photo-monitoring.  On a copy of your aerial photo, mark with 
an X the sites where you will photograph your site features.  Give each photo-monitoring 
site a number and use the number on your photos.   

 
 Mark the date the photo was taken or use a camera with a date setting.  Mark the site 

number or location and time on each photo.  Keep the photos in your Farm Conservation 
Plan. 

 
 
IMPLEMENTATION TIMELINE 
 
The implementation timeline sets out a schedule for the actions identified in the Farm 
Conservation Plan.  The timeline covers a ten-year period and allows for the costs of repair 
and restoration work to be spread out over this period.  The timeline section of the Farm 
Conservation Plan should also identify the projects that the farmer intends to apply for cost 
share or grant funds. 

ELEMENT VIII – PHOTO-MONITORING: 
INSTRUCTIONS AND BENEFICIAL MANAGEMENT PRACTICES 
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FISH FRIENDLY FARMING CERTIFICATION 
 
Perhaps the most important part of any certification process is a clear and unbiased 
procedure. The certification team consists of three agencies – the North Coast Regional 
Water Quality Control Board, National Marine Fisheries Service and the County 
Agricultural Commissioner. The certification is based upon the completeness and 
accuracy of the plan in describing the resources and management practices on the farm, 
the needed BMPs and an implementation timeline. Since the team members will likely 
not be familiar with the farm, the level of detail in the plan and program is very important 
to their review. The staff of the Fish Friendly Farming program works with the 
owner/farmer in presenting the farm plan and answering questions. The farmer/manager 
is part of the certification process and the focus of the process is collaboration, assistance 
and education to achieve improved land stewardship.  
 
Review Procedures 
 
For the farm to be certified, all elements in the farm plan must pass. In other words, a 
high score in one element such as vineyard management cannot offset a negative score in 
another element such as creek corridor. 
 
The elements in the farm conservation plan are: 

 
 Element I: Site features 
 Element II: New Vineyard 
 Element III: Management of Existing Vineyards 
 Element V: Road System  
 Element VI: Creek corridor Management and Restoration 
 Element VII: Watershed Stewardship 
 Element VIII: Photo-monitoring 

 
For each of the elements the team will give a score as follows: 
 
Certifiable:  Farm plan element reflects existing site conditions and has sufficient 

detail, the proposed use of BMPs is complete, the implementation program 
addresses all problems and lays out practical steps to implement 
BMPs/restoration actions. If applicable in Element III, all water rights 
licenses have been finalized. 

 
 A letter from each agency is issued recognizing the certification. 
 
Certifiable  There are some site conditions not addressed in the plan; the  
with  implementation program is not substantial enough in some areas; there 
Changes: is not adequate detail in some areas of the plan. However, these are not 

fatal inadequacies. The team notes their comments and suggestions on the 
certification form and the farmer agrees to correct the problems. If the 
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inadequacy is an appropriative water rights application that hasn’t been 
approved, approval and issuance of the water right permit and license may 
be needed. If a water rights application has not been filed, but a facility 
has been built, the process will need to be completed.  

 
 Between the time of the first certification review and a final certification, 

the owner/manager will correct or improve the farm plan or complete the 
water rights application and approval process. During this interim period, 
the owner/manager receives a letter from each certifying agency 
recognizing participation in the Fish Friendly Farming program and 
identifies the change or addition needed to reach full certification.  

 
 Once the inadequacies in the plan are addressed, the owner/manager 

contacts the Fish Friendly Farming program director and the farms and 
plan are reviewed by the team for full certification. 

 
The following review sheets are used by the certification team during the farm plan 
review process. 
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FARM CONSERVATION PLAN CERTIFICATION TEAM CHECKLIST 
 
This checklist is for use in conjunction with the Farm Conservation Plan.  The team 
discusses and comes to an agreement for each element of the farm plan.  Both positive 
and negative comments are provided as feedback to the farmer. 
 
ELEMENT I.  GENERAL SITE FEATURES 
This element includes a general inventory of site features and agricultural areas. 
 

 Element is complete and includes all maps, aerials, plans, photographs, 
information  and descriptions  

 
 
 
 
 
 
 
 

 Element is accurate in describing  site features as observed in the field visit 
 
 
 
 
 
 
 

 The element needs the following changes, additions to be complete: 
 
 
 
 
 
 
 
NOTES/QUESTIONS: 
 
 
ITEMS TO CHECK IN THE FIELD: 
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ELEMENT II NEW VINEYARD  
This element includes an assessment of site features such as slope, soil type, drainage 
features, vegetation, and BMPs for roads and changes to the vineyard footprint and 
installation methods. 
 

 Element is complete and includes all maps, aerials, plans, photographs, 
information  and descriptions  

 
 
 
 
 
 

 Element is accurate in description of site conditions, management practices and 
current use of BMPs 

 
 
 
 

 Element contains complete and accurate descriptions of proposed BMPs 
 
 
 

 Implementation plan to carry out proposed BMPs is complete and realistic  
 
 
 

 The element needs the following changes, additions to be complete: 
 
 
 
 
 
 
NOTES/QUESTIONS: 
 
 
 
ITEMS TO CHECK IN THE FIELD: 
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ELEMENT III. MANAGING THE VINEYARD 
This element includes: vineyard features and management practices, and BMPs for 
soil conservation, pest and disease control practices, drainage system, water 
conservation and access roads. 
 

 Element is complete and includes all maps, aerials, plans, photographs, 
information  and descriptions  

 
 
 
 
 
 

 Element is accurate in description of site conditions, management practices and 
current use of BMPs 

 
 
 
 

 Element contains complete and accurate descriptions of proposed BMPs 
 
 
 
 
 
 

 Implementation plan to carry out proposed BMPs is complete and realistic  
 
 

 The element needs the following changes, additions to be complete: 
 
 
 
NOTES/QUESTIONS: 
 
 
 
ITEMS TO CHECK IN THE FIELD: 
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ELEMENT IV. REPLANTING/EXPANDING THE VINEYARD 
This element evaluates: vineyard features, the footprint of the replanting project, 
and BMPs for slope, soil conservation, water conservation and drainage features. 
 
 

 Element is complete and includes all maps, aerials, plans, photographs, 
information  and descriptions  

 
 
 
 
 
 

 Element is accurate in description of site conditions, management practices and 
current use of BMPs 

 
 
 
 

 Element contains complete and accurate descriptions of proposed BMPs 
 
 
 
 
 
 

 Implementation plan to carry out proposed BMPs is complete and realistic  
 
 
 
 

 The element needs the following changes, additions to be complete: 
 
 
 
NOTES/QUESTIONS: 
 
 
ITEMS TO CHECK IN THE FIELD: 
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ELEMENT V. ROADS 
This element covers an inventory of all the roads on the property and the need for 
BMPs for repairs, maintenance and closure. 
 

 Element is complete and includes all maps, aerials, plans, photographs, 
information and descriptions  

 
 
 
 
 
 

 Element is accurate in description of site conditions, management practices and 
current use of BMPs 

 
 
 
 
 
 

 Element contains complete and accurate descriptions of proposed BMPs 
 
 
 
 

 Implementation plan to carry out proposed BMPs is complete and realistic  
 
 
 
 

 The element needs the following changes, additions to be complete: 
 
 
 
 
 
NOTES/QUESTIONS: 
 
 
ITEMS TO CHECK IN THE FIELD: 
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ELEMENT VI. CREEK/RIVER CORRIDORS 
This element includes an assessment of creek/river corridor conditions and BMPs 
for restoration and management activities. 
 

 Element is complete and includes all maps, aerials, plans, photographs, 
information and descriptions  

 
 
 
 
 

 Element is accurate in description of site conditions, management practices and 
current use of BMPs 

 
 
 
 
 
 
 

 Element contains complete and accurate descriptions of proposed BMPs 
 
 
 
 

 Implementation plan to carry out proposed BMPs is complete and realistic  
 
 
 
 

 The element needs the following changes, additions to be complete: 
 
 
 
 
 
NOTES/QUESTIONS: 
 
 
ITEMS TO CHECK IN THE FIELD: 
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ELEMENT VII. WATERSHED STEWARDSHIP 
This element addresses participation in a tributary watershed stewardship group. 
 

 Element is complete and includes all maps, aerials, plans, photographs, 
information  and descriptions  

 
 
 
 
 
 

 Element is accurate in description of site conditions, management practices and 
current use of BMPs 

 
 
 
 
 
 

 Element contains complete and accurate descriptions of proposed BMPs 
 
 
 
 
 

 Implementation plan to carry out proposed BMPs is complete and realistic  
 
 
 
 
 
 
 

 The element needs the following changes, additions to be complete: 
 
 
 
 
NOTES/QUESTIONS: 
 
 
ITEMS TO CHECK IN THE FIELD: 
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ELEMENT VIII. PHOTOMONITORING 
This element addresses photomonitoring for the farm. 
 

 Element is complete and includes all maps, aerials, plans, information  and 
descriptions  

 
 
 
 
 
 

 Element is accurate in description of site conditions, management practices and 
current use of BMPs 

 
 
 
 
 
 
 

 Element contains complete and accurate descriptions of proposed BMPs 
 
 
 

 Implementation plan to carry out proposed BMPs is complete and realistic  
 
 
 
 

 The element needs the following changes, additions to be complete: 
 
 
 
 
NOTES/QUESTIONS: 
 
 
 
ITEMS TO CHECK IN THE FIELD: 
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CALIFORNIA LAND STEWARDSHIP INSTITUTE 
 
FISH FRIENDLY FARMING CERTIFICATION POLICY Dec. 12, 2008 
 
The Fish Friendly Farming Certification is initially awarded based on the accuracy and 
completeness of the Farm Conservation Plan for a given site including the list of needed actions 
in the Implementation Timeline to bring the site into compliance with the FFF program BMPs.  
We have been asked to develop a policy identifying actions causing revocation of the 
certification. The Board of Directors of the California Land Stewardship Institute (CLSI) 
approved this policy at its December 2008 meeting after the certifying agencies had reviewed and 
provided their input. 
 
Here are the conditions under which CLSI will revoke a certification: 
 
1. At the first re-certification no progress, or a clearly insufficient amount of progress, 
has been made on items in the Implementation Timeline in the Farm Conservation Plan. 
Extenuating circumstances, such as problems receiving permits, will be evaluated on a 
case-by-case basis and an additional re-certification progress check may be scheduled. 

 
2. At re-certification a significant reduction in BMP application has occurred changing 
the basic condition of the site and requiring significant improvement to be recertified. 
 
3. There is an act by the certified owner/manager that causes a violation of a particular 
regulation and for this the owner is cited1. Examples include clearing the riparian corridor 
from a creek, dumping spoils or debris in the creek, spilling pesticides into the creek, or 
grading in the winter.  The issuance of a citation or other similar documented action (e.g. 
notice of violation, cease and desist order) is required. Having a complaint filed or an 
interaction with a regulator does not affect the certification. Only citations involving the 
laws and regulations which the FFF program covers (Clean Water Act, Porter-Cologne 
Act, Federal Endangered Species Act, Ca Water Code, State pesticide regulations) will 
affect the certification. Not having a 1600 permit for existing permitted or licensed water 
facilities will not be counted as a violation due to the unclear legal status of applying the 
Ca. Fish and Game code to water rights. 
 
4. All use of the FFF logo and name for marketing will be done after a license agreement 
has been issued and such marketing will be consistent with the license agreement and this 
policy. Misrepresentation of program coverage such as claiming all wines come from 
FFF certified vineyards when, in fact, some vineyard designated wines are sourced from 

                                                 
1 1. Citations affecting certification status include: 
Administrative Civil Liabilities (Clean up and Abatement order from RWQCB); Notice of 
Violation/Federal lawsuit from NMFS; Violation List – County Agricultural 
Commissioner; Warden’s ticket or County District Attorney/State Attorney General 
lawsuit – Ca. Dept. of Fish and Game. Only lawsuits settled against the certified 
owner/manager will apply. 
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vineyards not certified in the program. Wines must have a minimum of 75% certified 
grapes to be considered FFF certified wine. This restriction will also apply to the Napa 
Green program where a trade organization provides a different trademark which requires 
the FFF certification.  
 
5. For each instance where a certification may be revoked due to a violation of this policy 
the issues will be reviewed by CLSI and the owner and a set of steps to repair or mitigate 
the problem will be established along with the necessary actions to re-instate the 
certification. These will be reviewed by the certifying agencies for approval. Whatever 
actions are required by the agency issuing the violation could become the steps in CLSI 
plan with the owner. These actions would be substantive work such as revegatation, 
erosion control and would not involve fines such as the agency issuing the citation may 
impose. 
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