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WatershedCalapooia River Suiface Erosion Assessment

METHODS

The assessment of surface erosion for the Upper Calapooia Watershed Administrative Unit

WAU was performed following the methodology of the Surface Erosion Module of the

Washington Forest Practices Board Standard Methodology for Conducting Watershed Analysis

Version 4.0 WFPB 1997 The focusedanalysis on two general sources of surface erosion

hilislope surface erosion including harvest units and landslide scars and logging roads

Hilislope Surface Erosion

The potential for surface erosion was evaluated data obtainedusing from the Natural Resources

Conservation Service NRCS Soil Survey for Linn County Langridge 1987 and the United

States Forest Service USFS Soil Resource Inventory SRI Willamette National Forest 1994
Surface Erosion Map Units SEMUs were constructed based on the soil type parent material

texture depth and fine material content of the soil Although erosion hazard ratings are

provided by both the NRCS soil survey and SRI such ratings have proven ineffective at

surface erosionpredicting the actual from logging in other WAUs For this reason the SEMUs

are used for the erosion potential assessment Differences in the characteristics listed above

influence the amount and overlandtype of material delivered to stream channels via flow as well

as the of sedimentproduction from forest road surfaces The extent of surface erosion has been

found to be more function of the nature and proximity of harvest and site preparation activities

to surface drainage ways and for this assessment is evaluated primarily through field inspection

at sample of recent land use sites distributed thethroughout SEMUs

The natural background sediment delivery rate was estimated theusing soil creep methodology

WFPB 1997 The WAU was subdivided into seven subbasins Map to allow comparisons

of sediment contributions and land use impacts at various the streampoints along network The

minimum drainage area required for channel initiation was approximated for each subbasin based

on field observations InformationGeographical Systems GIS was then used to delineate the

stream network and calculate the total stream within each subasin basedlength on the minimum

contributing area Soil depth bulk density and coarse material content was approximated using

values associated with the most extensive dominant soil in each subbasin Theaverage group

accuracy of the estimated background evaluated withdelivery rate was through comparison

annualaverage suspended sediment yields observed in nearby basins Calculations and detailed

information on the physical characteristics used to estimate background sediment yield is

provided in Attachment

Logging and related theactivity comprise dominant land use in the Upper Calapooia WAU and

were the primary focus of this Threeanalysis levels of inspection were used to surfaceidentify

erosion inspection of aerial photographs reconnaissance from driving by and field

inspection of harvested unitsrecently The location of timber harvest that occurred during the

last five to six years was compiled from recordsownership and vegetation age maps Map B3
Field data sheets from the surface erosionhillslope inspections are provided in Attachment B2

SPFD/MODB.doc 8/18/98



River Watershed Surface Erosion Assessment
Calapooia

Based on the mass wasting photo inventory some landslide scars muchmay take as as ten years

or more to re-vegetate Appendix Numerous landslides occurred inlarge 1996 therefore

surface erosion from landslide scars was perceived to be potentially important source of fine

sediment

Sediment delivery from landslides scars was evaluated basedusing procedure on the Universal

Soil Loss Equation USLE that is for forest landsdesigned specifically Dissmeyer and Foster

1984 The surface area cover slope and delivery ofa subset of recent landslide scars was

obtained as of the landslide inventory Appendix These landslide scars were subdivided
part

by mass wasting map unit MWMU and SEMU and the sediment delivery from each scar was

assessed the These data were used to generate an estimate of the
using USLE-based procedure

sediment acre of landslide
average yield per scar in each MWMU/SEMU combination

Annual landslide scar sediment estimates for each subbasinyield were developed by

the estimated landslideextrapolating scar sediment yield rate to the total acreage of unvegetated

landslide scars in each subbasin For the of this evaluationpurpose it is assumed that all scars

sedimentdelivering to stream channels via mass wasting deliver an ofequivalent proportion

sediment via surface erosion Attachment B3 contains description of all co-effcients
generated

used estimates of the landslide erosion andrate the landslidecomplete scarto develop scar

erosion calculation spreadsheets

land rural residential and grazing occur in limited areas alongNon-forestry uses including light

the valley bottom in the westernmost of theportion WAU Because of the limited area involved

the ofimpacts non-forestry activities were not investigated

Road Surface Erosion

Two general sources of road sediment delivery were assessed Sediment delivery resulting from

from was evaluated modified version of the
traffic use and runoff exposed road surfaces using

standard road erosion model provided in the Manual WFPB 1997 The numerous refinements

and modifications of the model are described in Attachment B4

ofIn belowaddition fluvial erosion and gullying resulting from erosion fill unprotected culvert

inboardoutfalls or diversion of streamfiow down road surfaces and ditches was quantified based

of eachon the field observations The width andlength average average depth gully

encountered was measured and used to calculate the approximate volume of material that had

been modifiederoded at each site The total eroded volume was based on the average proportion

occurred to better reflect theof coarse soil material for the SEMU in which the gully in

contribution of fine sediment

complete inventory of the driveable road network was conducted by Weyerhaueser in May

1997 Site data on traffic surface
specific rates material cover road configuration and delivery

was collected for over 2900 road This datasegments was spot checked by the Surface Erosion

Analyst in May 1998

SPFD/MODB.doc 8/18/98
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River Watershed Erosion AssessmentCalapooia Surface

For moderate to usedheavily roads traffic is frequently major determinant of sediment

production Reid and Dunne 1984 Sediment delivery was modeled for both existing use and

under scenario in which all mainline and roadsprimary/secondary were assumed to have high

use to assess the influence of traffic rate on sediment production in the Calapooia River WAU
Complete datainventory and road sediment delivery calculations are provided in Attachment B5

Road hazard ratings were developed by comparing road sediment contributions from surface

erosion and gullying to natural background sediment rates In subbasins withdelivery moderate

or hazard the roadratings model thehigh output was examined in detail to identif specific

segments and characteristics responsible for theproducing majority of the sediment

Turbidity Sampling

Because suspended sediment is usually the source of sedimentprimary in forest streams in the

Pacific Northwest turbidity can be used as surrogate for sediment concentrationssuspended

MacDonald et al 1991 the fourTurbidity samples were collected throughout WAU and at

sites on the Calapooia River downstream of the WAU to assess conclusions relative to sediment

contributions from various management activities and natural background rates Water samples

were collected during rain event on 29 May 1998

ANALYSIS AND RESULTS

Overview of Native Soils and Soil Erosion Potential

The combined NRCS soil survey and Soil Resource Inventory SRI delineates over 30 detailed

soil units often differentiated by fairly subtle distinctions Soils within the WAU range from

moderately deep to deep 4.5 ft 0.6 .4m and are welltypically drained readily allowing

infiltration of rainfall and snowmelt inputs The mineral soil is covered withnormally

continous of dufflayer organic and litter to in 2.5-5 cm thick except where removed by

land clearing roadcuts areas construction or intense fires Soils in theagricultural Calapooia

WAU were divided into five SEMUs Map B2

SEMU is located in the western-most of the WAU This map unit containsportion soils

derived from sedimentary or tuffaceous parent materials formed on ancient earthflows Soils in

SEMU are thangenerally deeper 3.3 ft with contenthigh clay up to 30% and contain

little coarse material Because of the gentle slopes and high clay content high soil cohesion the

erosion potential is low except on incisedshort streamsteep slopes immediately adjacent to

channels SEMU generally corresponds to the Honeygrove-Peavine-Apt NRCS map unit

SEMU consists of soils of the series associated withprimarily Harrington basalt outcrops

These soils are moderately-deep 0.9m ft gravelly barns containing 30 to 50 percent gravel

and cobbles The erosion potential is moderate

SPFD/MODBdoc 8/18/98



Erosion Assessment
Watershed Surface

Calapooia River

SEMU is the most extensive soil in thegroup WAU SEMU occupies valley sideslopes and

old areas are predominantlyalong the Calapooia mainstem Soils cobbly barns
frequently slump

of the Kinney series formed from volcanic ash mixed with colluvium derived from tuffaceous

exceed 3.2 feet The coarse material contentrocks Depths may
is 30approximately

The stream and innererosion potential moderate to high on steep adjacent sideslopespercent is

gorges

SEMUs and theoccupy ridgetops along WAU divide Bothdrainage are moderately-deep silt

barns formed from colluvium derived from rock These two map units are differentiatedigneous

primarily by the coarse material content of the soil SEMU in the middle of the WAU is

dominated the Keel with less than 10 coarse material content and
by soils of series percent

erosionhigh potential SEMU is dominated by soils of the Hummington series and SRI unit

The201 erosion forand contains up to 50 coarse fragments potential SEMU is
percent

moderate

Natural Background Sediment Delivery

The natural background sediment varied subbasin from 13.5 to 29.7 tons/mi2
delivery rate by per

the
5.7-12.6 tonnes/km2/yr 22.5 tons/mi2averaging per year 9.6 tonnes/km2 for entire

year

basin Table Background sediment production is highest in the Lower subbasinCalapooia

where soils contain coarse material theDespite relatively gentle slopes the
are deep and little

the in other
creep rate on the old earthflow totopography is presumed at least equal rate

subbasinsubbasins sedimentBackground production is lowest in the Upper Calapooia where

soils are thin and coarse

SPFD/MODB.doc 8/18/98
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WatershedCalapooia River Suiface Erosion Assessment

Table Bi Physical characteristics and estimated natural sedimentbackground delivery rate for subbasms in the

Calapooia River WAU
Subbasin Drainage

Area

mi2

Channel

length mi
Mean soil

depth

ft

Soil Creep

rate in/yr

Estimated Background
Sediment Delivery

tons/mi2/yr

Lower 18.8 61 4.0 0.08 29.8

Calapooia

Bigs Creek 13.4 47 3.7 0.08 28.8

Washout 14.7 48 3.3 0.08 20.3

Creek

Hands Creek 7.7 24 4.0 0.08 19.8

King Creek 10.8 37 3.3 0.08 18.6

9.1 32 3.3 0.08 18.9

Calapooia

Upper 10.5 36 3.0 0.08 13.5

Calapooia

Total 85.0 285 22.5

Annual sediment yields reported for several tributaries of the Bull Run River in north central

Oregon ranged from 22 to 72 tons/mi2 per year USGS 1998 Estimated sediment yields for

the RiverCalapooia WAU are withingenerally this range elevation subbasinsalthough higher

with thin coarse soils produce slightly less sediment Total suspended sediment yields are

expected to be than estimatedhigher from soil forinputs creep developed this assessment

because streams also receive sediment inputs from other suchprocesses as mass wasting that

contribute substantial amounts of sediment Appendix but were not assessed as part of the

background sediment estimateproduction

Hillslope Surface Erosion and Sediment Delivery

Contributing Land Use Activities

The location and age of units harvested within the past five years are depicted on Map B3 Units

harvested on the Weyerhaueser ownership between 1993 and 1998 are classified according to

age Recent harvest units located on other ownerships were identified using vegetation age class

maps Areas with vegetation in the 0-6 year age class are assumed to have been harvested since

1992 Most activities involveforestry clearcut harvest of second-growth timber utilizing ground

based and/or cable logging methods Site preparation is limitedgenerally to mechanical with

some piling and burning Harvest units on the USFS ownership in the eastern part of the basin

appear to have been broadcast burned

Seven recent harvest units were inspected in the field Table B2 Map B3 Four of the field

inspection sites are predominantly within SEMU and logged using combination of ground-

based and cable systems Based on observations at Site initial soil disturbance associated with

in this SEMU is minimal However some delivery of sediment via overlandlogging flow was

observed where yarding or site preparation activities have exposed ofpatches soil immediately

adjacent to surface drainage ways Revegetation in SEMU is rapid as evidenced by the

absence of exposed soil in units older than one year thus sediment contributions from this source

are expected to be minimal

SPFD/MODB.doc 8/18/98



ErosionRiver Watershed Surface Assessment
Calapooia

Table B2 Summary of observations at surface erosion field inspection sites in the Calapooia WAU May 1998

Surface Cover Evidence of

Site SEMU Year Harvest Site Slope Mineral Slash Veg Surface Sed

method1 Soil duff flowcut Prep Delivery
_____

123 GB/C 901995 spot 30 40 No No

burn
____ _______ _____ ________ ______ ____ ________ _______

GB/C 30 30 90 No No123 1995 spot

burn
____ _______ _____ ________ ______ ____ ________ _______
1997 GB 20 10 30 75 Yes Yespile

spot

burn
_____ _______ _____ _______ ______ ____ ________ _______

12 1997 none 30-60 10 30 75 No No

20-601995 20 90 No No
spot

burn
_____ _________ ______ _________ _______ _________ ________

1997 40-60 20 60 20 Yes No
spot

burn _____________ _________ ______ _________ _______ _____ _________

1996 Broad 60 15 55 30 Yes No

cast

burn
______ _________ _______ _____ _________ __________________

GBGround-based CCable

Two field inspection sites were located within SEMU Table B2 Both sites were logged

and burned At site which was harvested incable then 1997 soils
using yarding systems spot

20 of the harvest unit and there was some evidence ofwere exposed on approximately percent

surface flow where ditch relief culverts delivered road-runoff onto side Concentratedslopes

flows and infiltrated on hillslopes and no to stream channelsdelivery wasquickly dispersed

observed

easternThe final field site was located on the USFS the of theownership at end
inspection

WAU

Table B2 Map B3 in SEMU Inspection site had been cable yarded and broadcast burned

armored with that overland flow and surface erosionSkid trail surfaces were gravel indicating

had occurred However because skid trails were oriented obliquely to the slope no ofdelivery

fine sediment to the stream network was observed

No recent harvest has occurred in SEMU therefore the for surface erosion in thispotential map

occurred and extensive of
unit was assessed areasusing aerial photographs In 1986 major fire

bare soil were observed on the 1987 aerial photos Surface erosion increasedreportedly

thefollowing fire requiring more Infrequent ditch cleaning Proctor pers comm 1998 1998

slopes had revegetated and no areas of ongoing erosion were observed

SPFD/MODB.doc 8/18/98



River WatershedCalapooia Surface Erosion Assessment

Landslide Scar Erosion

number of landslideunvegetated scars dating from the 1996 storm event and several scars

from earlier mass wasting episodes up to ten ofyears age were identified as potential source of

fine sediment due to surface erosion Estimated landslidepost-failure scar erosion rates varied

by SEMU and MWMU and ranged from 19approximately to over 87 tons per acre per year

under bare soil conditions Table B3 surfaceIncreasing soil cover on the slide scars to 30

reduces the estimated annual seimentpercent yield rate by approximately 70 percent

Table B3 Summary of estimated landslide scar surface erosion rates for selected MWMU and SEMU in the

Calapooia WAU
MWMU SEMU Number Estimated average Estimated average annual soil

of sites annual soil loss with 0% loss with 30% surface cover

surface cover tons/ac tons/ac

54.0 16.2

32.6 9.8

23 23.4 9.8

44.7 13.4

11 18.9 5.7

50.6 15.2

27.1 8.1

45.2 13.6

86.5 25.6

76.2 22.9

26 30.9 9.3

81.5 24.5

31.9 9.6

these landslideExtrapolating scar erosion rates to unvegetated landslide scars less than ten years

old identified in the complete mass wasting landslide inventory suggests that this source of

erosion contributes from 1.6 to 300 tons of sediment for the subbasins identified in theper year

Calapooia WAU Table B4

SPFD/MODB.doc 8/18/98



ErosionCalapooia River Watershed Surface Assessment

Table B4 Estimated total annual landslide scar erosion by subbasin in the Calapooia WAU

Subbasin Estimated total Increase over

landslide scar estimated natural

sediment yield background

tons/mi2/yr sediment yield

Lower

Calapooia 1.8

BigsCrØek 4.6 16

Washout

Creek 9.7 48

Hands Creek 8.6 43

King Creek 26.4 142

No slides

Calapooia identified

Upper

Calapooia 0.2

Total 6.9 31

Only the King Creek subbasin had an increase in sediment thanproduction greater 50 percent

the increase required to cause detectable The estimated landslide scare erosion in theresponse

rate This increase resulted fromKing Creek subbasin was 142 ofpercent the background high

surface erosion on the of two landslides inlarge MWMU These theexposed portions were

only recent MWMU landslides identified in the landslide inventory yet they accounted for

over 40 of the total estimated scarepercent landslide erosion

Conclusions and Hazard Ratings

The field reconnaissanceinspections drive-by and air photo analysis all indicate that surface

of sediment viaerosion associated with timber harvest activities is limited and that delivery

surface erosion in the River is minimal under current
hilislope Calapooia WAU management

Erosion canpractices result when soils are exposed immediately adjacent to surface

drainageways Although erosion observed from this situation was limited because of the high

erosion potential on streamsteep adjacent slopes and the ofhigh proportion fine materials the

hazard of contributionssignificant is considered moderate in SEMUs and

No sediment was observed at field inspection sites in SEMUs and Thedelivery high

proportion of coarse fragments leads to ofrapid armoring exposed soil surfaces and field

observations in accordance with
suggest that normal conductedlogging practices existing state

surface erosion impacts Thiswidespread supports the
regulations is adequate to prevent

assignment of low hazard for activities within
rating contemporary forestry SEMUs and

The indicates that surface erosion oflandslide scar erosion modeling unvegetated MWMU can

contribute over 100 ofpercent the natural backgournd sediment yield Landslide scars in this

MWMU often activeare rare but large an dchronically These landslides are therefore

considered to have surface erosionhigh hazard

SPFD/MODB.doc 8/18/98



River WatershedCalapooia Surface Erosion Assessment

Road Surface Erosion

The Calapooia River WAU contains an extensive network of logging roads Map B5 The

primary access route is the USFS maintained 2820 road which theparallels mainstem Calapooia

River for most of its length The first six miles of this road are paved Other important access

routes include the Mohawk Mainline the southwest of thealong edge WAU and the Giustina

mainline to the southeast

There are approximately 645 total miles of road in the RiverCalapooia WAU resulting in an

road ofaverage density 7.6 miles/mile2 Road densities are generally high 5.0 mi/mi2 except

for the Upper subbasinCalapooia Table B5 Approximately 20 percent of the roads in the

basin are mapped as abandoned Abandoned roads mapped for this assessment include both

roads that have been put to bed in accordance with ODF regulations as well as roads that are

inaccessiblecurrently due to washouts The majority of abandoned roads visited no longer appear

to contribute sediment via surface flow However in at least two instances large gullies had

formed due to fluvial erosion at plugged stream crossings on abandoned roads

Table B5 Road density by subbasin in the Calapooia River WAU
Subbasin Drainage

Area mi2
Active Road

Density milmi2

Total Road

Density

including

active and

abandoned

Lower

mi/mi2

Calapooia 18.8 4.3 6.1

Bigs Creek 13.4 5.4 6.7

Washout

Creek 14.7 6.4 7.3

Hands Creek 7.7 4.9 6.6

King Creek

N.F
10.8 5.6 6.4

Calapooia 9.1 4.3 5.8

Upper

Calapooia

Total

10.5

85.0

3.7

6.2

4.2

7.6

SPFD/MODB.doc 8/18/98



Erosion AssessmentWatershedCalapooia River Surface

Evaluation of Road Surface Erosion

field of all driveable roads in the River
complete inventory Calapooia WAU was conducted to

of sediment by the model The majority of roads rockimprove the estimates haveyield generated

surfaces and maintainedreceive to moderate use Map B5 In roads are wellgeneral and in
light

good condition However the Calapooia mainline which the riverparallels and is frequently

the heaviestwithin 200 feet of the channel is Thispotholed in road also recievesseverely places

traffic

Under traffic road surface erosion delivers an estimated 986 tons
existing conditions 1085

contributionsmetric tonnes of sediment to channels in the RiverCalapooia The
per year

WAU

vary by subbasin amounting to increases of 23 to 81 percent over the estimated background

of are detectablesediment yield Table B6 Sediment increases thisyield magnitude potentially

and may impact aquatic resources

SPFD/MODB.doc 8/18/98 10
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Calapooia River Watershed Surface Erosion Assessment

Table B6 Estimated annual andbackground road-related sediment inputs in the RiverCalapooia WAU
Subbasin Natural

Background

sediment

Road

Surface

Input

Road

Erosion

Hazard

Increase

over

background

Observed

Gully

Inputs

Increase

over

background

Gully

Haza

Rating

yield Rate Rating tons/mi2

tons/mi2/yr tons yr
mi2tyr

Lower 29.8 6.9 Low 23% ND2

Calapooia

Bigs Creek

Washout

28.8

20.3

19.0

16.3

Mod

Mod
66%

81%

26.5

ND2
92% Mod

Creek

Hands Creek

King Creek

19.8

18.6

18.9

11.7

12.2

9.3

Mod
Mod

Low

59%

66%

49%

111.6

ND2

ND2

564%

ND2

High

Calapooia

Upper 13.5 5.1 Low 38% 46.0 341% High

Calapooia

Total 22.5 11.6 Mod 52% 1697 52% High

1Assumes all sediment entered in one yer

2NDNo data no gullies were identified and measured during field reconnaissance

The source of sediment delivered to streams from roads varied depending on their position

Erosion of road tread surfaces on the stream adjacent portions of the Calapooia mainline 600 and

700 roads have the highest rate of sediment delivery On mid-slope and roadsridge-top under

existing conditions unvegetated cutslope surfaces contribute the majority 67% of the fine

sediment Figure Bi theDespite high traffic mainline roads other thanrate USFS 2820 the

Calapooia mainline contributed only small amounts of sediment because of their ridgetop

position and limited extent Map B5

Under the high traffic use scenario mainline primary and secondary roads in the basin are

assumed to heavy traffic Under this scenario tread surfaces contributeexperience over 80

percent of the total road sediment yield Figure Bl Cut and fillslope delivery are unchanged

from indicatesexisting conditions The model that high traffic rates could result in substantially

higher sediment yields than either background or existing conditions Figure B2 with increases

ranging from 63 to almost 350 percent While this scenario is unlikely to occur under current

theoperations modeling facilitates an evaluation of potential impacts and development of road

hazard calls

SPFD/MODB.doc 8/18/98 12
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Gully Erosion

second major sediment source associated with construction of logging roads in mountainous
terrain is the creation of gullies Sediment budget studies in the Pacific Northwest indicate that

gully erosion may account for up to 68 percent of the total sediment input including that

generated by mass wasting Kelsey et al 1981 Gullies most commonly originate where
overlong inboard ditchlines release flow onto erodible fill or hilislopes or where blocked stream

crossing or ditch relief culverts divert flow onto road tread surfaces Drainage structures on
crowned or insloped roads where the road climbs on the approach and through the crossing have

high diversion potential Weaver and Hagans 1994

number of gullies were noted in the Calapooia WAU particularly in the Bigs Washout and
Hands Creek subbasins Gullies identified during reconnaissance

surveys by the Surface Erosion

Analyst delivered total of approximately 1697 tons of sediment

WAU
to streams in the Calapooia

At sites encountered on abandoned roads sediment delivery may have occurred over
number of years However there was also evidence of gully erosion at numerous other sites that

had been rapidly repaired Because this survey is incomplete and because delivery volumes
could not be generated at sites that had been repaired the actual magnitude of fine sediment
contributions from gully erosion probably exceeds the observed contribution Evidence from the

gullies encountered thatsuggests fine sediment contributions from this source may far exceed
annual background sediment inputs Figure B2
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WatershedCalapooia River Surface Erosion Assessment

Road Erosion Hazard Ratings

The hazard ratings for road-related erosion in the Calapooia River WAU were developed by

comparing road inputs to natural background sediment delivery Sediment inputs from road

surface erosion under current traffic rates were less than 100 inpercent all cases leading to the

assignment of low to moderate hazard Furtherratings analysis of sediment for individualinputs

road under both conditions and the scenario identifiedsegments existing high traffic specific

roads with relatively high input rates and was used to thedistinguish portion of the road i.e

tread or fill slope the majority of the Roadcuslope generating sediment Segment Erosion units

RSE5 were developed to account for the different input processes and are presented on Map
B6

Road Segment Erosion unit consists of the located withinportions of Calapooia mainline 200

feet of the channel in all subbasins Tread surface erosion from this road accounted for 10 to 20

percent of the total sediment delivery in each subbasin The rate thehigh traffic and proximity to

stream are responsible for the relatively high rate of sediment delivery

Road Segment Erosion unit includes the stream adjacent portions of the 600 and 700 roads

along Potts Creek and the North Fork Calapooia respectively These older roads were located

within 50 feet of the stream channel for much of their length and had high sediment delivery

rates from the tread and Incutsiopes addition sections of both of these roads are level with or

below the current stream elevation and thus have high diversion potential

Road Segment Erosion unit consists of road systems that were identified as having high

sediment rates from conditionscutslopes under existing The of theinput majority road systems

with high cutbank inputs were located in SEM1J and were particularly common in the Bigs

and Washout Creek subbasins where steep slopes result in high steep cutbanks Map B6

Road Segment Erosion unit includes roads that had high rates of tread surface sediment yield

under the heavy use model scenario Map B6 Sediment delivery rates on roads identified as

having high erosion hazard under this scenario ranged from 11.4 to 23.7 tons mileper

Examination of the data suggest that these high erosion rates were due to high delivery on the

2400 2600 and 3000 road systems where from 27 to 39 percent of the road surface runoff was

routed directly to stream channel On the 700 and 3100 roads delivery rates were much lower

thus the high sediment areyields suspected to be function of thinner more erodible surfacing in

these cases

Road Segment Erosion unit includes encounteredexisting gullies during field reconnaissance

as well as sites noted to have high diversion conditionspotential Specific at mapped sites are

described in Attachment B6 Since the reconnaissance did not thesurvey cover complete road

network it is likely that numerous other sites that belong in RSE unit exist within the WAU
included in RSE unit delivered sediment amounting to over 500 of theExisting gullies percent

annual background withinyield an individual subbasin Table B6 and thus both existing gullies

and sites with high diversion potential are considered to have high hazard

SPFD/MODB.doc 8/1 8/98 14



Calapooia River Watershed Erosion AssessmentSurface

Log culverts encountered theduring inventory are also depicted on Map B6 Because of their

age and leadgenerally poor condition log culverts have high risk of collapse that can to either

diversion and erosiongully as at RSE unit Site or mass wasting Appendix

TURBIDITY SAMPLING

Turbidity was analyzed for total of 26 water collected within orsamples directly downstream

of the Calapooia WAU storm event valuesduring single Table B7 Turbidity were low

ranging from 1.5 to 15.5 NTU recent review concluded that the ofability salmonid fishes to

find and foodcapture is impaired at turbidities in the of 25range to 70 NTU Lloyd et al 1987

Table B7 Summary of valuesturbidity measured in and immediately downstream of the Calapooia WAU between

0930 and 1630 on 29 May 1998
___________________________________________

Stream Site Turbidity Site Turbidity

NTU NTU
nnamed Trib 1.0 Calapooia River above 14 1.8

Blue and Bigs Creeks

nited States Creek 1.0 Bigs Creek 15 4.6

pper Calapooia River 1.5 Sweet Home Creek 16 15.5

.F Calapooia 2.0 Calapooia River below 17 2.1

3700 road junction

alapooia River above 1.1 Calapooia River above 18 3.3

otts Creek Cedar Creek

otts Creek 1.5 Cedar Creek 19 16.0

alapooia River above 1.3 Unnamed Trib 20 3.8

ands Creek

ands Creek 1.9 Unnamed Trib 21 5.6

ashout Creek 2.5 Calapooia River below 22 3.8

Highway Bridge

cKinley Creek 10 1.3 Calapooia River near

McClun Wayside

23 3.4

nnamed Trib 11 1.4 Calapooia River above 24

228 bridge at Holley

nnamed Trib 12 9.3 Calapooia River at 25

Crawfordsville

lue Creek 13 4.3 Calapooia River at 26 12.6

Brownsville

Name Stream Name

U

U

U

N

C

P

P

C

H

H

W

M

U

U

B

1Sample site located outside of RiverCalapooia WAU

Sample site locations within the Calapooia WAU are depicted on Map B2 Turbidity in tributary

streams varied from NTU to 16 NTUs The spatial variability of values observed inturbidity

the streamstributary on 29 May 1998 is much lower than the ofprobably temporal variability

the observedthroughout WAU Activities within the various subbasins
turbidity immediately

before and after the sampling such as Placer mining or major road maintenance could be

responsible for the variation between tributaries However there is no data available to confirm

this hypothesis
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ErosionRiver Watershed Surface Assessment
Calapooia

Turbidity in the mainstem River increasedCalapooia generally moving downstream While the

contribution of activities within the WAU was not assessed it is interesting to note
agricultural

that the highest mainstem turbidities were observed downstream of the WAU where the

RiverCalapooia enters wide valley bottom and agricultural and grazing become the dominant

landuse

CONFIDENCE IN WORK PRODUCTS

Hilislope Erosion

theConfidence in the estimates of background erosion generated using soil modelcreep are

sedimentmoderate Although estimated rates were within the ofrange suspended yields

measured not estimates sediment
in the soil model does incorporate of fine

nearby basins creep

delivered via mass or erosion and involves the use of numerous assumptions and
wasting bank

simplifications e.g soil depth drainage network length creep rate

Confidence in watershed-scale conclusions related to recent logging operations is high No

observed the either recent aerialevidence of erosion in
significant hilislope was WAU on

units In severalthe fieldfield of harvested
photographs or casesduring inspections recently

inspections were conducted during heavy rainfall when soils were probably near saturation and

erosion would be most active

Confidence in the landslide values model
scar erosion are moderate specifically developed

for forested lands was and k-factor values were modified
applied by SEMU However only

erosion and for
small subset of slides was used to thedevelop average rates some

MWMU/SEMU of one or two slides Fewcombinations the sample size consisted of theonly

slides were visited in the field to validate cover and delivery calls

Road Erosion

considered beThe of road surface conditions and delivery percentages are to quitedescription

accurate due to the of the road inventory and general agreement with road
complete coverage

condition at sites field checkeddescriptions by the Surface Erosion Analyst The model was

refined theby traffic co-efficiants with data from similar basin and
calibrating by using

However hazard depend on the of both road and
subbasin specific soils data ratings accuracy

neither of which have been validatedbackground input rates by field sampling within the WAU
thus the overall confidence is only fair

Confidence in the hazardgully rating and ability to sites with diversion
indentify high potential

is Measured with diversionoccurred at sites high potential and generallyhigh gullies

contributed substantially more than 100 ofpercent the estimated annual background sediment

However unit is lowmap of sites within RSE because informationconfidence in the on

diversion potential and existing gullies was not collected as of the road
part complete inventory

so more sites probably exist within the WAU
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ATTACHMENT Bi

CALCULATION OF NATURAL BACKGROUND SEDIMENT YIELD
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ESTIMATED NATURAL BACKGROUND SEDIMENT PRODUCTION

FILE
dtr2_swmrcecstcaIapOoia\xepoattj2xIs

DATE 6114198

PROJ CALAPOOIA WATERSHED ANALYSIS

BY Sue Madsen Beak Consultants

Background

Drainage Channel Dominant Soil Avg Soil

Creep

Rate Bulk

Coarse

material

Sediment Yield

metric

Background

Sediment

Background rate

metric
Subbasin

Lower Calapooia

area mi2

18.8

length

98165

Type

Peavine

Depth

1.2

m/yr

0.002

Density

1.2

fraction

10%
tonnes/yr

509

Yield tons/yr

560

tonnes/mi2/yr

29.8

Bigs Creek

Washout Creek

Hands Creek

13.4

14.7

7.7

75635

77244

38622

PeavinelKinney

Kinney/Keel

Kinney/Keel

1.2

1.0

1.0

0.002

0.002

0.002

1.2

1.1

1.1

20%

20%

20%

351

272

138

387

299

152

28.8

20.3

19.8

Kinney

King Creek 10.8 59543 /Hummington 1.2 0.002 1.0 36% 183 201 18.6

Hummington/Ki

N.F Calapooia 9.1 51496 nney 1.2 0.002 1.0 36% 156 172 18.9
Upper Calapooia 10.5 57934 Hummington 1.0 0.002 1.0 45% 129 142 13.5

Notes

Background rate tonnes/yrLength Depth Creep Rate Bulk Density 1-%Coarse

Channel lengths were calculated based on an average contributing area of 20 acres for the Lower Calapooia subbasin and 10 acres for

for all other subbasins

Data on soil properties was obtained from the NRCS Soil Survey of Linn County Landridge 1987
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ATTACHMENT B2

HILLSLOPE EROSION FIELD DATA SHEETS

SPFD/MODB.doc 8/18/98



SURFACE EROSION FIELD FORM

WAU _____________________
Subbasin LOuJCt Ca..AP9
Surveyor sA.1
Date firc//i
Location vc ie
Landform Av/Nr St Wh4
Parent Material

__________________
SEMU mvr SoLc rA4pr/

FireActivity orHarve Hightead Harvest
Grazing ORV Other Undisturbed

Site Prep rechanicaT OtheT
one t14Y6 spar 6CAJ

IVCe PtS
Date 2-

Evidence of Surface Erosion Yes

Type of Erosion Sheetwash RiH Gully Other

%ofAreaAffected

Depth __________________________

Size of Material

Slope 3cZ

Delivered to Channel Yes

Comments

L1kz uP EAsirg E-
I4iwCZ 307 124 6Ai .cvtwr ev Det-e oc

724 SoLS F71I 1-rz4 L1ey
72MP

ØE
i/Iflr1 ii jtfgv 71 i/ S1LJ 44gt

kL.L iPoc frn2ç

I3ew Prc.i fjA.ip 7b S14
tNICt oc 11 I7 Jt/7 yj- 1Vu fit 4i FZi

11-tD tfr LA./ /i4jZt4-r i-ier

-tr io 7Mc1o /fr1n 54PC3

ir
IT/lzw.o



SURFACE EROSION FIELD FORM

WAU ____________________
Subbasin

Surveyor _________________________
Date j9
Location rrZ
Landform oo ppe1r7
Parent Material r1
SEMU _____________________

CQA ia CAc1 1..j

Activity Tractor Harvest Highlead Harvest Fire Grazing ORV Other Undisturbed

c4-iC

Site Prep rorn Mechanical None Other 6LOJD AC
Date tç

Evidence of Surface Erosion Yes

Type of Erosion Sheetwash RiH Gully Other

of Area Affected __________________________

Depth _____________________________

Size of Material
____________________________

Slope 3o- ço

Delivered to Channel Yes

Comments
cc ro

rrtc G2 Psrc r-Arr.j JHr Of

c-p 75 Poc-r tc
Ptoitq-o t._ wç SrM iitr

ct- Pn1

7iUCrit A--rt./i rrç 5rpr 2m rio ij 4-pprii2 CA/3c



SURFACE EROSION FIELD FORM

WAU
______________________

Subbasin

Surveyor IIM
Date ______________________
Location /i$/ S32 i-7
Landform Ow
Parent Material 5f7/My Lf 4Cf
SEMU ___________________

Activity Harvelighlead Harvest Fire Grazing ORV Other Undisturbed

Site Prep BroadcastBurn None

3iUj
Date CAcPeZAr4

Evidence of Surface Erosion
No

Type of Erosion
Rill Gully Other

of Area Affected /01

Depth

Size of Material

Slope

Delivered to Channel No

Comments

iYivr Mert Q.4v ifl/ iiv pj
ivez

LDtJ2 k/131

O2
is pt

YOSC
/4-

EQIi P/.1fVi i-n
FLdL PQS SoM A1tFZ 70 IAI Aeôsg

CI1 DfOdcr uVr /145

$i-il aÆD i/ paw dtZ /41 1R4crQ 9Cn



SURFACE EROSION FIELD FORM

WAU ___________________________
Subbasin ___________________________
Surveyor S4M
Date

Location -iç
Landform -tn ro 1gs5r
Parent Material

___________________
SEMU

sLUc

Activity Tractor Harvest igUeaIest Fire Grazing ORV Other Undisturbed

Site Prep Broadcast Burn Mechanica Other

Date
___________________

Evidence of Surface Erosion No

Type of Erosion
Gully Other

of Area Affected cio4i .üo/ I-41 nn6 oF Ci%4U L-f

i-Deptn i-io pci-r cciwqr-- rZo RQP

Size of Material SFL.T /SM

Slope /2-

Delivered to Channel No

Comments

C-r Ctvct ci cro

Src CuT çtiJ 4- -ioTp
vJ Ptitctv e- tro i.c cc-

ocO i-hu.SvC pc- ç-1-
6$J P-kip

1LOA ji_ lip YDrc t.1L4C frffc
Th 44V hA1 L4IL íç jar at
jILJL T1Z4c VoNr 4Pi 4W cri /3t7



SURFACE EROSION FIELD FORM

WAU _______________________
Subbasin iE CAL

Surveyor ____________________________
Date

_________________________
Location -rs-s 3r Src .c
Landform cit p--
Parent Material t4
SEMU

Activity Fire Grazing ORV Other Undisturbed

Site Prep BroadcastBurn Mechanical None

çt-4e FMtCPAAJDCd
Date 2-3

Evidence of Surface Erosion Yes

Type of Erosion Sheetwash Ru Gully Other

of Area Affected
_________________________

Depth
.1//

Size of Material
______________________________

Slope Vi
Delivered to Channel Yes

Comments

E4rEJ vi ktMG StuM eD Soiet1L
Si.oec

CF tY.JSJ phIr1 I4otIC 4p Wt 1irS toPr

c-t g8 w- -i
oc

CVI9t.Jc I41uZtt AMç



SURFACE EROSION FIELD FORM

WAU _________________________
Subbasin E- CfrZ

Surveyor ___________________________
Date _________________________
Location

Landform vj vet1 c4rrD

Parent Material pe-P H/ii

SEMU ________________________

Activity Tractor Harvest Fire Grazig ORV Other Undisturbed

Site Prep Mechanical None Other

Date ________________

Evidence of Surface Erosion No

Type of Erosion Rill Gully Other

of Area Affected cv Cr

Depth

Size of Material _____________________________

Slope

Delivered to Channel No

16 ij4i.. j/NiçiI It2iiV-

Comments

vr ir j/ 4v
/N 4ACt A/1/4c6 Crgw Qirfr P4

CdAt/vZ$ MQ S14i
AL LUTMA/ 77/Y ffr1 47- 444f

4Z1 ci2zrw i/ oCcg IA O..w1t 9W

coM civr rt jgp z-T
11/OL/i // /aU //VWP4N1 .ØI4 5blL1r r74r

1LrR CQtur.1.Tc 1rAbNfr To I-



SURFACE EROSION FIELD FORM

WAU
__________________________

Subbasin L/pp.

Surveyor ___________________________
Date

_____________________________
Location ySF cc Z.L/ 51w It

Landform --p t..$r cuor
Parent Material iteis- CoL/p1
SEMU

_________________________

cA

Activity Tractor Harvest leJ Hdlve-l Fire Grazing ORV Other Undisturbed

Site Prep castB Mechanical None Other

Date
/i.lr

Evidence of Surface Erosion No

Type of Erosion
Rill Gully Other

of Area Affected

Depth _________________________

Size of Material

Slope ________%

Delivered to Channel /1IO Yes No

Comments

L. eA6L 7Z4r ..i-zi

cco flnocn 2k 5OMf nDr-.er I4-r chrJ1fpf iV tJi
IZ4 Pett Jptw iit

1O rv Dra or 6.t.ir nJ fl er.ç
FINeT O$c-D // c.-x-- /t/77M L41/T PHi /A2s4
L4d 44i2i pV 74 4iaiI oti aver L/i -seS bc 1or cici eel AA14cL.ç



Calapooia River Watershed
Surface Erosion Assessment

ATTACHMENT B3

LANDSLIDE SCAR EROSION MODELING
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Landslide Scar Erosion Modeling Notes

Landslide scar erosion was calculated version of the Universal Soils Lossusing

Equation USLE modified for use on forested sites Dissmeyer and Foster 1984

The erosionuses the to surface and nh
procedure following equation predict

Soil Loss tons/acreRKLSCP

rainfall erosivity index Values for the factor were obtained from the

RUSLE computer program SWCS 1992

Ksoil erodibility index Values for the factor corresponding to the

dominant soil type in each SEMTJ were obtained from the Soil Survey of Linn

County Area Landridge 1987

LShilslope factor Values for the LS factorlength/slope were obtained from

the RUSLE in the landslidecomputer program SWCS 1992 by plugging

scar length and slope as measured in the field

CCropping Management factor Values for the factor were obtained frm

Dissmeyer and Foster 1984 Landslide cover was assumed to be zero based

on field and air evaluation Surface erosion under surface cover ofphoto 30%

also modeled to the value of seeding slide scars
grass was investigate

Perosion control factor Values for the factor
practice were obtained frm

Dissmeyer and Foster 1984 It was assumed that no erosion control

practices e.g terracing were applied to the slide scars

Field data was obtained for 39 slide scars that delivered sediment to streams

Average values of the LS and of sediment delivered to the channel forproportion

each combination of MIATMU/SEMU were calculated from the field data These

values the
average were applied to the remainder of slides identified in landslide

to estimate the total annual sediment landslidedelivery from scar erosion
inventory

for each subbasin The mass revealedwasting inventory that slides in the Calapooia

becauseRiver WAU often do not quickly revegetate Appendix However

may reduce surface erosion even in the absencesurface ofarmoring vegetation only

new slides identified on the 1997 photo set were assumed to deliver sediment
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ATTACHMENT B4

DEVIATIONS FROM STANDARD METHODOLOGy
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Calapooia River Watershed
Surface Erosion Assessment

The surface erosion assessment included an evaluation of landslide scar erosion conducted

using procedure based on Universal Soil Loss Equation USLE developed specifically for

forested lands Dissmeyer and Foster 194

data road surfaceInput for the erosion model was based on complete ofinventory the

driveable road network in the Calapooia WAU performed in May 1997

Separate calculations of sediment yields were performed for the treadcutsiope and
fihislope

portions of each segment These estimates allowedseparate an evaluation of the primary

sediment production and delivery process i.e raw cutbanks delivering to inboard ditches

sediment piping through tread surfaces ravel from bare fill slopes

Traffic factors were modified based on the results of calibration of calculated sediment yield

estimates with field studies that measured actual sediment fluxes from road surfaces in

combination with specific traffic rates Clark 1986

The effects of traffic yield on sediment were assessed for both current conditions and under

heavy use This allows an assessment of the relative sensitivity of various road segments to

traffic and facilitates identification of segments that would most benefit from major upgrades

to the ofprior resumption logging activity

The amount of fine sediment that could be supplied via piping of underlying soil materials

through road tread and ballast surfaces was modified by thesubtracting average proportion of

coarse material contained in the dominant soil type for each SEMU

The potential magnitude of erosiongully associated with flow diversions at stream crossings

or outflow of overlong ditch lines onto unarmoured fill slopes was approximated by calculating

the total volume of sediment eroded at gully sites lengthxwidthxdepth encountered during field

reconnaissance minus the coarse material of theportion dominant soil in the SEMU occupied by
the gully
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