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| nt roducti on:

This report is a continuation of studies carried out by the Feather River
Coor di nat ed Resource Managerment (CRM) group in the region since 1985. The CRMis a
mul ti-agency organization that has carried out nunmerous erosion control studies and
projects since 1985. The first such study; East Branch North Fork Feather Erosion

| nventory Report (SCS, 1989) noted that the Spanish Creek watershed contributed
significant anmounts of sedinent to the East Branch, North Fork, Feather River
(EBNFFR). A follow up study; EBNFFR Spani sh and Last Chance Creek Non-Poi nt Source
Water Pol lution Study, Section 205(J)(2), Cean Water Act (PCCDC and Pl umas Cor p.
1992) which began in 1989 and was conpleted in 1992 concluded that roads were a

maj or contributor of sediment within the Spanish Creek watershed.

In 1990 the Plumas National Forest, in cooperation with the Feather River
Coor di nat ed Resource Management group sought and received State and Federal funding
to conduct inventories of sedinent sources associated with roads within the East
Branch, North Fork, Feather River drainage, which includes the Spanish Creek

Wat ershed. During the establishment of project guidelines it was decided to include
all locatable roads within the watersheds to be investigated, this included State,
and County roads as well as Plumas National Forest access roads. One of the 1990
project goals was to devel op a data base of road related water quality problens and
sedi nent sources. In addition, the basic data gathered was anal yzed to determ ned

t he nost common sedi ment produci ng problenms within the study area. Close to 600
mles of road and road |ike structures (skid trails and |og | andi ngs) were

i nvestigated. This type of information is being used in conjunction with other

wat ershed condition information to rank potential restoration areas within the
Spani sh Creek watershed. The Plumas County Road Departnent is seeking to better
docunent, define and prioritize erosion problens and sedi nent sources occurring on
County roads investigated during the original study. To acconplish this, data on
sedi nent sources from County roads was retrieved fromthe data files conmpiled in
1990-91. Each sedi nent source from County roads was revisited in 1994-95 to update
the informati on (see Appendix B, Water Quality Investigation Procedures). The
updated i nformation presented in this report can be used by the Plumas County Road
Department to devel op mai nt enance projects toward renedi ati ng these problens in
subsequent annual work plans. This renediation work will be at the direction of, and
primarily by the Road Departnent directly, although some projects may require

further involvenment by the CRM



Hi storical Aspect

Road construction and mai ntenance activities have been nmjor contributors of

sedi nent and riparian area | oss over the years. Early roads followed historica
patterns of travel and commerce in the County. These travel ways often started as
pack animal trails then evolved into wagon routes which often foll owed stream
corridors because riparian areas offered gentler terrain as well as forage and water

for livestock

Al t hough many of the early travel ways were |later upgraded to carry nore traffic at

hi gher speeds they were often constructed on the same routes due to historical use
and | ess expense in using an established roadway. These early County roads, many
which still exist as active routes today, were constructed using traditiona

engi neering practices during a tine when the consideration of environmental effects
of road design, placement and drai nage was not a common practice. Early drainage and
mai nt enance practices were designed sinply to nove water away fromthe road in order
to keep the road surface and subsurface dry. Often | arge drai nage structures

i nvol vi ng extensive ditching was preferred over numerous smaller structures to save
initial effort and expense. These early practices conmonly rerouted drai nage water
into stream courses for rapid removal. This was a benefit to the road but caused

uni ntentional harmto other resources, primarily the adjacent riparian area and
water quality of the stream course. The result has been the | oss or significant
degradation in riparian areas, with correspondi ng changes in stream channel s and
water quality due to increased sedinmentation, turbidity, water tenperature, and
decreases in dissolved oxygen concentration and inportant aquatic biota, such as
trout. Road engi neering and mai ntenance practices have undergone extensive evol ution
since the early 1950. This is also true of our understanding of the inportance of
the aquatic and riparian environnent, yet many simlar erosion and sedi mentation
probl enms exi st on both County and Forest Service roads within the Spanish Creek

wat er shed.



Results

Table 1 lists each of the el even County roads by nunber, name and nmiles investigated
for water quality problens in 1994-5.

Table 1: LIST OF PLUVAS COUNTY ROADS SURVEYED AND M LES | NVESTI GATED
Road Number Road Nane M| es Surveyed

pPC423 Bi g Creek Road 5.0

PC411 Bucks Lake Road 6.1

pPC422 Snake Lake Road 2.5

PC4A06A Gakl and Canp Road 1.5

pPC417 Butterfly Vall ey Road 3.0

PC420 Little Bl ackhawk Creek Road 1.5

PC511 Qui ncy- LaPorte Road 5.3

PC403 M . Hough Road 9.1

PC508 G eenhorn Ranch Road 3.0

PC402 (At Massack) 0.2

PC401 Squirrel Creek Road 2.0
TOTAL 39.2

Tabl e 2 displays the cunmul ative results of each of the el even County roads surveyed
originally in 1990 when a concerted effort was made to survey all |ocatable roads
within the Spanish Creek Watershed. The 1990 inventory records were then used to

rel ocate problemsites in 1994-5 that were causing water quality or riparian
degradation and to update the site records and gat her photographs of sedi nent
delivery sites on each of the el even County roads investigated. This new resurvey
was limted to only County roads that traversed Plumas National Forest adm nistered
| ands. County roads, and some segnments of County roads that passed through private
contai ns road probl em descriptions by mle post with data fornms, photographs and

maps for each of the eleven roads investigated).

Tabl e 2: TOTAL WATER QUALI TY PROBLEMS BY TYPE

AND SEVERI TY FOR | NVESTI GATED COUNTY ROADS
W THI N THE SPANI SH CREEK WATERSHED

ROAD PRI SM
PROBLEM TYPE MODERATE | SEVERE | TOTAL
Locati on/ Al i gnment 6 15 21
Road Cut Sl ope 4 6 10
Road Surface 3 2 5
Road Fill Sl ope 4 14 18
Road Drai nage Structures 9 15 24
TOTAL 26 52 78




CHANNEL CROSSI NGS
PROBLEM TYPE MODERATE | SEVERE | TOTALS
Crossi ng Approaches 29 35 64 *
Channel Above Crossing 30 17 47 *
Channel Bel ow Crossing 12 11 23
Crossi ng 3 0 3
TOTAL 74 63 137

Most recurring problens that contribute to sedinent delivery to channels on County
roads traversing Plumas National Forest admi nistered |ands (see Appendix A
Procedure for Water Quality Assessnent of County Roads within the Spanish Creek

Wat er shed) .



Commpn Road Probl ens

The two nmost common road problens found during the investigation are 1. probl ens
related to erosion of road drai nage structures, and 2. Location/Alignment, or the

pl acenent of roads in close proximty to stream channels.

The majority of the County roads investigated are insloped with inside ditches and
ditch relief culverts. The nost common problens related to the road drai nage system
are erosion in the inside ditch and the use of channel crossing culverts as a ditch
relief culvert. The result of using runoff is a change in the channel hydrograph and
direct introduction of off site sedinent to the channel. Exanples of this problem
type are nost evident on The Big Creek Road (PC 423) and the Quincy-La Porte Road
(PC 511), (See Appendix C., for a problem description and photographs by mle post
for each of these roads). Each of these roads are al so good exanples of the second
nost common road rel ated probl em Location/Alignment, where the mpjority of the road
isin close proximty to a perennial channel. Both also have road sections where the

fill slope is directly eroding into the channel

Road Drai nage Structures

Er osi on, sedi nent production and delivery occurring within road drai nage structure
represent 31% of all noderate and severe road related water quality problens on
County roads surveyed during this project. The npst conmon probl enms encountered are
erosion of the inside ditch and use of channel crossing culverts to function as

ditch relief culverts.

Several factors may account for erosion to the inside ditch. These include

preci pitation and runoff anpunts for the given geographic area and its el evati on and
aspect, erosiveness of the soil, steepness of the road, and spacing of ditch relief
culverts. O each of these factors spacing of ditch relief culverts is the nost
critical. There are four basic indicators of inadequate relief drain spacing: 1)

gul lying of the inside ditch, 2) gullying or sliding of the slope bel ow the culvert
outlet of the cross drain, 3) direct transport of sedinent along an inside ditch to
a watercourse, or 4) loss of capacity of culvert cross drains due to filling with
sedi nrent (Weaver and Hagans, 1994). The npbst comon indicator found is the use of a
channel crossing culvert as a ditch relief cross drain (For an exanple see Appendi x
C, Big Creek Road (PC 423), Site #6, Photographs # 423-12 and 13 at mile post 1.65).
Ditch flow needs to be culverted across the road and di scharged into a vegetative

buffer that can filter the runoff before it reaches a stream channel

Road Location and Alignnent

As di scussed above, many roads were historically |ocated near watercourses for ease
of travel. Many of these routes are still in use today as nodern County roads.
Location and Alignnent problens account for 27% of all npderate and severe sedi nent
delivery sites related to County roads investigated during the project. The nost
severe | ocation and alignnment problenms occur when the toe of the road fill materia
actually enters the channel or the channel has been shoved agai nst the opposite hil
sl ope to provide enough roomfor the road prism (for an exanple see Appendix C, Big
Creek Road (PC 423) Site # 8, Photographs # 423-18,19, and 20, mile post 2.7. Also
See Butterfly Valley Road (PC 417), Site # 1, Photographs # 417-1,2,3, mle post
0.2). In nost, if not all cases relocating the road away formthe channel influence
zone is not an option. In cases such as this, fill slope stabilization and attention
to road drai nage beconme the inportant factors in reducing sediment input to the

wat er cour se.



Conmon Channel Crossing Probl ens

The two nmost common water quality problens related to channel crossings involve the
crossi ng approaches and the condition of the channel above the

Crossi ng Approaches

Water quality problens related to crossing approaches accounted of 47% of al
crossing related problens investigated during this project. In npbst cases these
crossi ngs have a high diversion potential which occur when the road clinbs through
the crossing and one approach slopes away fromthe crossing. This is al so known as a
"positive" approach. |If the culvert becomes obstructed and is overtopped by high
flows the approach that slopes away fromthe crossing will capture the flow. On nost
paved roads the overflow travels down the inside ditch until it can reenter its
natural channel. Oten this causes additional erosion of the inside ditch and can

al so cause erosion to the fill material as the flood flows cross the road and spil
over the fill material (for an exanple see Appendix C, Quincy-La Porte Road (PC
511), Site # 3, Photographs # 511-5,6,7,8,9,10, mle post 3.7). On unsurfaced roads
| arge ambunts of sedi nent can be generated during a road capture when the crossing

becomes obstruct ed.

Crossi ng approaches that are “negative” or slope down to the crossing present |ess
potential for |large amounts of sedinment delivery because when the culvert is
overtopped the high flows flow onto the road surface, over the fill and back into
the channel. The fill nay be washed-out, but the streanflow is not diverted down the
road and across the unprotected fill slope. All stream crossings are designed to
fail at some flood recurrence interval. The majority of culverts cannot tolerate
much nore than a 25-year flow event with out failure. The chance of a 25-year flow
event is about 34 percent in 10 years and 70 percent on 30 years. This is an
econom ¢ bal ancing act that all road engi neers encounter. Stream crossings design
needs to take failure into account and minim ze the amount of material that would be

added to the channel when the crossing fails during |l arge flood events.

Condition Of The Stream Channel Above The Crossing

Stream channel bed and bank scour and erosion above culvert crossings accounts for
34% of nopderate and severe water quality problens related to stream crossings
inventoried for this report. One of the causes of upstreamgully formati on above a
culvert is the way nost culverts are installed. During installation nost culvert
seats are commonly excavated so that the culvert bottomrests on mineral soil bel ow
the natural grade of the stream bottom Excavated culverts keep the road dry and
provi de excel |l ent bedding for the pipe; however, they also |l ead to upstream and
soneti nes even downstream erosion of the channel bed and banks. |f the cul vert head
is seated bel ow channel grade, water flowing into the culvert has to drop into the
culvert inlet, even a small drop caused the flowing water to pick up velocity, this
i ncreased velocity renoves soil fromthe channel bottomas it drops into the
culvert, this causes upstream scour of the channel bottom as the channel readjusts
to a new base-level defined by the seated cul vert (see Appendix C, Snake Lake Road

(PC 422) Site #5, Photographs # 422-8,9,10, nile post 0.6).

Ot her probl ens associated with the channel above the crossing deal with the
deposition of material above the crossing which may lead to a partial or conplete
obstruction of the culvert. Oten organic matter may becone | odged at the cul vert
inlet, slowing and ponding water. As flowi ng water enters the area of ponded water
the water velocity decreased causing the bedl oad the channel is noving to drop out
and deposit just upstreamof the culvert. Over tine as this deposit builds the
stream channel will be forced to nove around the deposit. This often causes channe
bank erosion which adds sedinment to the channel but nmay also result in a alignnent
probl ems between the channel and culvert (see Appendix C, Snake Lake Road (PC 422)

Site #6, Photographs # 422-11, 12, mile post 0.85).



Concl usi ons

O the many different problemtypes and sites |ocated on the el even County roads

i nvestigated during the study it becomes apparent that the single npst inportant
factor in limting sediment generation and delivery to watercourses is the origina
design and location of the road. This, nore than any other factor sets the stage for
cause and effect where water quality is concerned. Mintenance plays an inportant

role, but is often linmted by the original road design

O the el even County roads investigated, three stand out as high sedi ment producers:
the Big Creek Road (PC 423), Squirrel Creek Road (PC 401) and Quincy-La Port Road
(PC 511). Each of these three are located in close proximty to watercourses and
exhibit the four main problemtypes di scussed above. Solutions to these problens
are, of course, site specific but need to concentrate on stabilization of fill
material and limting sedinent inputs to watercourses fromthe road drai nage

structures.
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Appendi x A

Procedure for Water Quality Assessnent of County Roads Wthin Spanish Creek
Wat er shed

I nvesti gation Purpose

To identify and assess sedi nent sources associated with Plumas County roads
traversing Plumas National Forest administered public |and causing water quality and

riparian area degradation within the Spanish Creek watershed.

Procedure
For each road, five basic road conmponents were assessed. 1) Facility |location and/or
alignment, 2) Road cut slope, 3) Road surface, 4) Road fill slope, and 5) Road

drai nage structures. Before these conponents could be assessed a primary problem

i ndicator had to be present at the site. The primary problemindicator is defined
as: The presence and/or novenent of sedinment froma road into a channel or to within
100 feet of a channel. The presence of this indicator at any site dictated the need
to inventory the cause of the sediment novenent. |nvestigations within the EBNFFR
drai nage indicate that many streansi de buffer zones |lack the ability to trap

of f-site sediment. Therefore, npst sedi ment deposited within 100 feet of a channe
can be expected to enter the channel systemat some point in time. Sediment that was
successfully channeled into a natural or artificial filter strip nore than 100 feet

away from a channel was considered an insignificant threat to water quality.

Pr obl em Assessnment Conponents
At each site where a primary problemindicator was present the foll owi ng conmponents

wer e assessed.

1. Facility location and/or alignnent

Describes the proximty of the road to a channel or channel area. No distinction was
made between epheneral, intermttent or perennial channels because once sedi nent
reaches a channel of any kind it is only a matter of tine before it works its way
down into the main channel system Location and alignment is defined as: The extent
of road located in a streanside area or along a nmeadow edge. The closer the road is
to a channel the greater the possibility of sedinent contribution and possible
destruction of the natural filter strip that protects the channel fromoff-site

sedi nent ati on.

Road | ocation/alignment inpact rating

A severe inpact is described as nore than a 1000 feet road parallels a stream
channel and is within 100 feet of the channel, or nost of the fill slope is actively
eroding into the stream channel. A noderate inpact has |ess than a 1000 feet of road
paral l eling a channel or is nore than 100 feet, but |ess than 200 feet away fromthe
channel . Light inpacts are generally those sites that are snmall and insignificant,

and are not a substantial threat to water quality.

2. Road cut sl ope

Only one indicator, cut slope failure, was used to assess the condition of cut

sl opes, although several processes contribute to its erosion. Because npbst road cut
sl opes renmmin over-steepened, they are subject to rain-splash, sheet, rill, gully
and ravel erosion. However, these erosion process usually result in the deposition
of sedinent on the road surface or in the road drai nage structures and is accounted
for when these conponents are assessed. This | eaves the presence, size class and

abundance of slunping and slope failure the primary concern.

Road cut sl ope inpact rating
Severe cut slope inpacts consist of 3 or nore slope failures or slunps per nile, or



less than 3 per mle if they are greater than 25 feet in wi dth. Mderate cut sl ope
i npacts are slope failures or slunps fewer than 3 per mle and less than 25 feet in
wi dt h. Light inpacts are those judged to be snmall and not a significant threat to

water quality.

3. Road surface

There are three basic types of road surfaces on the forest: paved, rocked or
gravel ed, and dirt. Paved road surfaces exhibit no erosion, while rock or grave
surfaces generally show only small anmounts, dirt road surfaces, on the other hand,
are the main road surface related sedi nent source within the drainage. Road surfaces
were assessed for the presence, size class, and abundance of gullies. It was assuned
that gully formation was the end result in the erosion processes. Road surface

i mpact rating Severe inpacts on the road surface is indicated by the presence of
gullies with a top width of 1 foot or greater. Mdderate inpacts are gullies with a
top width less than 1 foot. Light inpacts to the road surface are those sites which

are small and insignificant to water quality concerns.

4. Road fill slope

The fill slope was treated in nuch the same way as the cut slope with one addition.
Because of the relative steepness and | ooseness of fill material it is subject to
slunmping and slope failure as on the cut slope but it is also subject to gullying.
Gullies that formon the road surface will often continue onto the fill material
Road fill slope inpact rating

Severe inmpacts on the fill slope are indicated by the presence of gullies with a top

width of 1 foot or greater and/or slope failures greater then 25 feet in wdth.

Moderate inpacts are indicated by the presence of gullies with a top width of |ess
than 1 foot and/or the presence of slope failures less than 25 feet in w dth.

Li ght inpacts are erosion occurrence that are snmall and not judged to be a
significant threat to water quality.

5. Road drai nage structures

Drai nage structures such as waterbars, rolling dips, inside ditches, cross drains,
out sl oped surface, berms, and overside drains are all designed to renmove surface
water fromthe road prism When properly designed and mai ntained road drainage

renoves surface water before it has a chance to damage the road prism

Road drai nage structure inpact rating

Severe inpacts to drai nage structures are: active erosion occurring to the
structure. The inside ditch is greater then 18 inches deep and/or waterbars washed
out or cross drained clogged with sedinent and/or the presence of gullies bel ow

drai nage structures with a top width greater than 1 foot.

Moderate inpacts include active erosion to structures, inside ditch is erodi ng but
is less than 18 inches deep, sediment has accurmulated in cross drains and gullies

have fornmed bel ow drai nage structures but have a top width less than 1 foot.

Li ght inpacts are generally small, site specific and not a significant threat to
water quality.



Procedure for Eval uating Stream and Meadow Crossings on Plumas County Roads
Wthin the Spani sh Creek Watershed

I nt roducti on

In addition to being subject to the same erosive forces that effect roads, stream
and neadow crossings are subject to stream channel forces. Any natural streamthat
has flowi ng water at sone point in the season is subject to water pressure,

vel ocity, and centrifugal forces. Depending upon the amount of flow, the slope and
sinuosity of the channel, these forces can be significant and result in the dynamc
i nterplay of erosion, sedinentation and debris noverment. Inserting a crossing into
this dynanmi c environment requires special attention to the effects of the crossing
on the channel as well as the effects of the channel on the crossing. Three basic
types of crossing occur on streans and across nmeadows in the Spanish Creek

Wat ershed: Bridge crossings, culvert crossings and | ow water crossings with and

wi t hout culverts. Only culvert and | ow water crossings were inventoried.

Every stream and nmeadow crossi ng have three general inpacts: |ocal inpacts, upstream
i mpacts and downstream i npacts. Crossings can disrupt channel stability forcing the
channel to adjust its bed and banks to the presence of the crossing. Culvert outlets
may cause the formation of scour holes, culvert inlets set |ower than the channe

bed may cause headcutting which can inmpact upstream areas. Channel crossings are
often used as crossdrains to renove water and sedinent froma road surface. The

i ncreased fl ow and sedi nent inputs can inpact the channel locally as well as
downstream of the crossing. Crossings can also act as obstructions to debris and
bedl oad noverment in the channel. The accumul ati on of debris above the crossing can
cause the channel to nove laterally seeking a path around the obstruction. This can
result in accel erated bank and crossing fill erosion and downstream sedi ment

probl ems. Erosion originating on the crossing approaches and crossing fill materia
often enter the channel directly adding to | ocal and downstream sedi nent

accunul ati ons.

Meadow crossi ngs represent an additional set of potential problems. Many small er
nmeadows do not have well defined channels; instead water noves down the neadow, both
across the surface and bel ow the surface. Roads that cross a neadow tend to
interrupt the hydrol ogy of the site. The placenent of a culvert and road fil

material on a nmeadow tends to concentrate water novenent. This often results in the
formati on of discontinuous gully systens above the culvert and gullies that confine

t he channel bel ow the crossing.

Procedure

During the process of investigating road rel ated sedi ment sources each stream and
meadow cr ossi ng encountered was al so assessed using the same primary problem

i ndi cator used to inventory roads (sedi nent novenment to a channel or channel area).
If the primary problemindicator existed four basic conmponents of the crossing were
assessed; 1. The condition of the crossing approaches, 2. the condition of the

st ream channel above the crossing, 3. the condition of the stream channel bel ow the

crossing and, 4. the type and overall condition of the 4 crossing.

Pr obl em Assessnment Conponents

1. Crossing Approaches. Crossing approaches consist of the crossing fill materia
and the road prism (cut slope, road surface, and fill slope) on both sides of the
crossing to the extent where the road no | onger drains toward, or away fromthe
crossing. This is the extent of road effecting and affected by the channel, usually
a distance of 50 to 100 feet ether side of the crossing. Crossing approaches were
assessed for angle of approach, positive or negative, and the presence of rilling,

gul lying, slope failure of cut and fill slopes, and erosion of drainage structures.

2. Stream channel above the crossing. The condition of the channel above the
crossing was assessed for three main conditions.



A. Scour and erosion: The presence and size class of headcutting, channe
bed and bank erosion.

B. Pondi ng: The presence and abundance of depositional material above the
crossing created by debris nmovenment and the inability of the culvert to
handl e | arge fl ows or past bl ockage of the culvert. Evidence that the road

has been topped by flows or has devel oped the potential to be topped.

C. Qbstructions: The extent of partial blockage of the culvert or channe
due to depositional material, both organic and inorganic, or the potentia
for devel opnent.

Hi gh flows often pickup woody debris and transport it downstream where it can becone
hung-up at the culvert inlet reducing culvert capacity. The resulting constriction
causes water to pond above the culvert. As streamflow enters the ponded water area
stream vel ocity decreases. The sedinent |oad normally carried by the channel drops
out to settle on the channel bottom This creates |ayer upon |ayer of accumul ated

bedl oad at the culvert inlet creating a potential culvert bl ockage.

Stream channel bel ow the crossing: The condition of the stream channel bel ow the
crossing was assessed for two main conditions.

A. Scour at the culvert outfall: The presence and size class of an active
scour hole at the culvert outfall

B. Bed and bank scour and erosion: The presence and size class of bed and
bank scour and erosi on downstream fromthe cul vert.

Scour in the vicinity of the culvert outfall can be classified into two separate
types. The first is local scour and is typified by a scour hole. This is caused by a
conbi nati on of high exit velocities and the | ack of energy dissipating features.
Course material scoured fromthe hole is deposited i medi ately downstream often in
the formof a low bar. Finer material is transported further downstream causing

sedi nrent damage. The second type of scour is general bed and bank channel scour

This scour type tends to extend further along the stream channel and is not

| ocal i zed around a particular obstruction. General channel scour can involve a
gradual , fairly uniform degradation or |owering of the channel bed. |nproper culvert

pl acenent is one of the causes of this process.

Condition of the crossing: Evaluation of the type of crossing, culvert present or
| ow water crossing with no culvert, or culvert has been washed out.

Stream and Meadow Crossing Rating System
Each of the four problem assessnents conponents were rated "severe", "noderate", and

“light" as were road conditions.

1. Crossing Approaches

Severe inpacts are those crossings which have a "positive,, grade. This is an
approach which drops downhill away fromthe crossing. If the crossing is overtopped
by high flows the road will capture the flow Eventually the flow returns to the
channel after traveling down the roadway picking up additional sedinent and causing
damage to the road prism Oher indicators of severe inpacts on the crossing
approaches are the presence of many rills and/or gullies with a top width greater
than 1 foot or slope failures on cut and fill material with a width greater than 25
feet or erosion of the inside ditch to a depth of 1 foot or nore, or water bars

washed out .



Moder ate inpacts on approaches are: |evel approach grades, sone rilling present,
gullies with a top width less than 1 foot, slope failures less than 25 feet in

wi dth, and nminor erosion to the inside ditch and water bars.

Li ght inpacts are those judged to be small, insignificant and not a threat to water
quality.

2. Stream Channel Above the Crossing

Severe inmpacts to the upstream channel are significant bed and bank scour such as
headcutting greater than 24 inches deep and/or bank erosion greater than 24 inches
hi gh. Evi dence that pondi ng has occurred above the crossing causing the roadway to
be topped or the potential for topping to occur. The presence of obstructions, such
as mass drift (the accumul ation of |arge amounts of debris) severely restricting

channel or culvert area, or a high potential for this devel oprment.
Moderate inpacts are headcutting or bank erosion | ess than 24 inches deep, the

presence of depositional material above the crossing and/or the partial blockage of
channel or culvert area or a noderate potential for this devel opnent.

Li ght inpacts are those judged to be not a threat to water quality.

3. Stream Channel Bel ow the Crossing

Severe inmpacts below the crossing are indicated by the presence of an active scour
hol e greater than 24 inches deep, and/or significant bed and bank scour, headcutting
greater than 12 inches deep and bank erosion greater than 24 inches high

Moderate inpacts are indicated by the presence of an active scour hole | ess than 24

i nches deep and noderate bed scour, headcutting |less than 12 inches deep and/or bank
erosion |l ess than 24 inches high.

Li ght inpacts are judged to be insignificant and not a threat to water quality.
4. The Crossing Eval uation

Severe inmpacts occur when the crossing has been washed out.

Moderate inpacts are associated with crossings that have no culvert (low water
crossings) where the water flows over the roadway, or if the culvert is in place,

evi dence that the crossing has been washed out or overtopped in the past.

Li ght inpacts are those judged to be insignificant and not a threat to water
quality.
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