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II. Summary

TheMendoano Redwood Company (MRC) watershed department conduded six
monitoring and reporting programs in 2006. Thisindudes watershed andysis, longterm
channd monitoring, weather stationsrepotrting, road inventory/eroson control, Masonite
Road annud reporting and Garcia Erosion Control Plan B Site Specific Management Plan
(ECP-SSMP) annud reporting. All of themonitoring programs were conduded in
conjundionwith the Fisheries Aqudic Biology, Forestry, Road Inventory and
Geographic Information Systems (GIS) departments.

Watershed andysis monitoring for 2006 induded andysis and doaument editing
for the Elk Creek watershed andysis (daa collected in 2006) plusdata collection for the
Rockport Coastal (Howard, Juan and Hardy Creeks) watershed andysis.

Longterm channd monitoring was conduded concurrently with watershed
andysisin Elk Creek. Baselinedaain thelongterm channd monitoring segmentsin
Elk Creek indicate deficiendesin largewoodydebris and stream permeability (for
salmonid spawning) but favorable conditionsfor stream shade, fine sediment deposition
and spavning subdrate. Datawas also collected in Juan Creek butisyet to beandyzed.

Weather stationsmonitoring indicated approximately atotal of 50 to 90 inches of
rain and temperatures ranging from 23;F to 108jF on MRC propeaty. TheHollow Tree
area (Rockport) received the highest rainfall intengties on the propety whereas the South
Branch of the North Fork of the Navarro River had both thehighest and lowest air
temperatures recorded in 2006

Road inventory and eroson control monitoring was conduded in various
locationsthroughoutMRC property in 2006. Preliminary erodon control daaindicates
tha MRC controlled approximately 58,000 cubic yardsof eroson at 225road features
(culverts, crossings landings road slides and eroson sites) alongwith decommissioning
152 miles of road and building (or recongructingfrom old skid trails) 14.9 miles of road.

An annud repotrt for the Masonite Road was submitted to the North Coast
Regiond Water Qudity Control Board in June2005 as agreed to in the Masonite Road
Management Plan. Wereported asummary of general road-related maintenance
activities and 50,335 cubic yards of erodon controlled for the 2006 season. A repott is
currently being developed for submissionin June2007.

A similar annud report for MRC(® ownership in the Garcia River watershed was
prepared for the North Coast Regiond Water Qudity Control Board as agreed to in the
Garcia River Eroson Control Plan B Site Specific Management Plan. MRC reported a
summary of genera road-related maintenance activities, monitoring activities and eroson
control information in 2006 within the Garcia River watershed.



II1. Project results

Watershed Analysis

Objective/Introdudion
MRC conduds watershed andysis to address cumulative effects from
forest practices and provide baselineinformation of watershed conditions
for aguaic habitat and water qudity for ther ownership. Thisis
accomplished via resource assessments of mass wasting, surface and point
source eroson (roadgskid trails), hydrology, fish habitat, riparian
condition and stream channd condiions

Methods
Each watershed andysis unit (WAU) is monitored every twenty years and
can indudemultiple planning watersheds Resource professionds
induding a professiond geologist, hydrologist, road inventory technician
and aguaic biologist condud field and aerial phobgraph surveys of
updopeand in-stream habitat over approximately a three-month peiodfor
inputinto each module of thewatershed andysis. Specific methodsfor
each module are described in the watershed andysis.

Results
Below are preliminary results for the Elk Creek watershed andysisfrom
data collected during thesummer of 2005 Thefinalized report will be
completed by December of 2007.Thiswas thefirst watershed andysis
conduded in Elk Creek by MRC. A total of approximately 447 672tonsof
mass wasting sediment ddivery was estimated for thetime period 1938
2004in theElk Creek WAU. Thisequatesto approximately 305tongsg.
mi./yr. Road assodated mass wasting (induding roads skid trails, and
landingg was foundto have contributed 191,744tons(131tondsg. mi./yr)
of sediment over the 67 years andyzed in the Elk Creek WAU. This
represents approximately 43% of thetotal mass wasting inputs for the Elk
Creek WAU for 19382004. Thedaaindcated low levels of in-stream
large woody debris and recruitment of woodto the channds, acceptable to
margind stream shade cover conditionsand acceptable in-stream
temperature levels for the aqudic species present. Both steelhead and
cohowere foundin theEIk WAU. All four of the species of concern
(tailed frogs red-legged frogs foothill yellow-legged frogsand torrent
salamande's) on MRC land were detected in the EIK WAU.

Overdl

Results from future daa collection efforts in Elk will be compared with
this 2007 watershed andysis. A compaison with other areas where
watershed andysis has been completed has yet to beconduded. Datais
currently bang andyzed for the Elk Creek watershed andysis.



Discussion/Condugon
Watershed andysisinformation for Elk Creek depicts a watershed with
geneadly favorable stream shade and temperature conditions but poa
stream habitat complexity and high amount of updopesediment inpus.

Specific management actionstaken (if completed)
MRC completed a significant amountof erodon control work duringthe
2006 20060peaating season. Estimates fromforestry staff indicate
approximately 2,875 cubic yardsof erosonwere controlled in the Elk
Creek watershed andysis alongwith 0.4 miles or road decommissioned.



Long-term channel monitoring

Objective/Introdudion
Longterm channd monitoring segments are placed in each onestream
segment in theinitial watershed andysis to monitor stream channd
morphology conditionsand stream sediment characteristics related to fish
habitat over an extended time horizon.

Methods
These channd segments are selected within respong channds (3%
gradient or less), near the outlet of the stream/river within MRC lands
representative of arangeof channd conditionsacross the MRC lands and
with reasonable access for survey needs Alongthese segments
longitudind profile surveys, cross section surveys, streambed size
distribution, in-stream canopy cover and largewoaody debris
measurements are collected. Stream gravel bulk samples, fine sediment
depostion and permeability of spavning gravels are a'so measured
(methodsand results presented in the Fish Habitat section of each
watershed andysis). These longterm segments will bere-surveyed and
monitored over time to provideingghtinto longterm trendsin channd
morphology, sediment trangoort and fish habitat conditions

Results

Current year

During the summer of 2006, MRC watershed and fisheries staff
established two longterm channd monitoring segments in the Uppe and
Lower Elk Creek planning watersheds A longterm stream channd
monitoring segment was first established in Lower Elk Creek in 1999 A
re-survey of the segment was conduded in 2000and againin 2005 The
segment in Uppea Elk Creek was first established in 2005.Longitudind
profiles, cross sectionsand streambed particle size measurements were
surveyed in each segment. Permeability of spavning gravels was
measured (methodsand results presented in the Fish Habitat section).
These monitoring segments will bere-surveyed and monitored over time
to provideingghtinto changes in channd morphology, sediment trangport
and fish habitat conditionsfrom our restoration work. The paticle size
distribution of the bed was surveyed in four cross sectionsand seven pools
were surveyed for fine sediment depostion utilizing the V-star
methodobgy (Hiltonand Lisle 1993)

Results from permeability and percent fine particles <0.85 mm for the
stream monitoring segmentsin Elk Creek are presented in Table 1. MRC
used thefollowing criteriafor evaluating permeability: 0-3000cm/hris
deficient, 3000-10,000cm/hr is margind, and >10,000 cm/hr is on target.
Both segments were rated as margind for permeability overal, with



variationsin theddicient and on-target categories. This suggests tha
thoughthe mean observationsare low, and of conaern, there are some
areas of goodqudity spavning gravels within the segments sampled.

Theresults from the pecent of particles <0.85 mm were encouraging
(within therangeof 0-7%) with highlevels of survival predicted by the
Tappd and Bjorn index.

Longitudind profile data (Table 2) in Lower Elk Creek indicate that the
channd complexity has not changed significantly in thelast six years, but
there was a noticeable increase in the percentage of riffles within the
segment. Thereisnocompaative daafor Uppea Elk Creek since thiswas
thefirst year of monitoring. All segments observed in Elk demondrated
standard deviationsaroundthe mean highe than the mean residud depths
Thisindicates tha the segments are domnaed by shdlow pools with a
few very largepoolks.

In-stream largewoody debris (Table 3) daa showa low level of key
pieces in both segments (both were well bdow thetarget of 3.3 key pieces
per 100 meters of channd surveyed). Theobserved LWD daaaongwith
channd morphology and riparian stand daa indicate tha LWD demandis
high in both segments (this channd segment has a high sengtivity rating
and alow recruitment potential).

Cross-sectiond daain theLower Elk planning watershed (Table 4)
indicate that, onaverage paticle sizeisinceasngdightly and the
channd is scouring out (slight degradaion) when compared with the
survey data from 2000.

V-gtar obervations(Table 5) indcate tha both of the segmentsin Elk
exhibit fine sediment depostion characteristic of regiond index streams
with little to no prior disturbance, as observed in the study by Knopp
1993. Theindex streams observed by Knopp1993indicated mean V-star
values ranging from 0.17 to 0.28 whereas the moderately to highly
disturbed watershedsresulted in mean values of 0.37t0 0.42.

Tabe 1. Pemeablity and Percert Fine Sedment <0.85 mm and associated survival indicesfor
Long Term Monitoring Segnerts of the EIk WAU, 2005.

Geometric Permeability Percent
. Mean Standard Range of Survival eree
Planning o - Particles | Bulk Gravel
Segment | Permeability Error Permeability Index .
watershed - . <0.85 Survival Index
D for Segment | Permeability | Observations (Taggart/ mm (Tappel/Bjorn)
(em/hr) (em/hr) (em/hr) McCuddin) PPevB)
Lower Elk CLO1 8,852 3,880 701 - 82,585 53% 2-6% 79-94%
Upper EIk CEO1 6,293 2,113 867 37,368 48% 5-6% 76-86%




Table 2. Longterm strean monitoring longitudinal profile datain the EIk WA U, 2005.

. Maximum Mean Standard Percent of | Percent of
Planning | o 0 ent Residual Residual | 0. .| reachas | reachas
watershed D Year Depth (ft) Depth (ft) pool riffle
Upper Elk CEO1 2005 4.88 0.70 0.99 78% 22%
Lower Elk cLO1 2005 4.84 0.80 1.18 67% 33%
Lower Elk | CLO1 1999 4.08 1.08 1.16 82% 18%
Table 3. Longterm strean monitoring large woody debris datain the Elk WAU, 2005.
Number of Target
Pl . Segment Total key LWD number of dirr;ll: d
anning ber i r | key LWD
Sesment numbe pieces pe ey .
watershed gID Year | length (ft) | pieces 100 m pieces per (includes
debris jams)
100 m
Upper Elk CEO1 2005 1318 32 0.7 3.3 High
Lower Elk CL01 2005 1714 75 1 3.3 High

Tabe4. Longterm strean monitoring pebble count and cross-secional datain the Lower Elk
plaming watershed, 2005.

_ D=, (mm Change (from
Cross so (mm) 2000 to 2005) in
section .
Segment ID number 2000 2005 cross-sectl(z)nal
area (ft°)
1 21 20 No net change
2 20 34 Degraded
CLO1
3 28 37 Slightly degraded
4 19 22 No net change




Tabe5. Longterm strean monitoring V-star datain the Elk WAU, 2005.

Upper Elk Lower Elk
Pool number V* Pool number V*
1 0.47 1 0.16
2 0.20 2 0.35
5 0.35 3 0.26
7 0.20 4 0.22
8 0.17 5 0.62
11 0.17 6 0.12
12 0.16
High 0.47 High 0.62
Low 0.16 Low 0.12
Mean 0.17 Mean 0.26
Variance 0.000055 Variance 0.0026
Standard Error 0.0074 Standard Error 0.05

Tabe 6. Stream Shade Quality Ratings for Plaming Watersheds in the EIk CreekWAU.

% segments with %

Number of | MWAT <15 deg C segments

. . Stream Shade
Planning watershed segments and/or average with >70% . .

Quality Rating

surveyed canopy greater average

than target canopy
Lower Elk Creek 9 89% 89% ON TARGET
Upper Elk Creek 22 64% 91% MARGINAL*

*Marginal due to the fact that greater than 70% of the stream segments surveyed had canopy values that

were greater than 70%




Discussion/Conduson

Thiswas thefirst year tha longterm channd monitoring data was
collected for Uppe Elk Creek, so no andysis of changesin channd
morphology (specificaly for longitudind profile and cross-sectiond daa)
can beconduced at thispoint. This daarepresents the baseline
conditionsto be compared with future monitoring.

Survey daain Lower Elk Creek from 2005indicate a decrease in the
percentage of pools, an increase in surface paticle size and adight
degradaion of thechannd when compared with the datasets from 1999
and 2000.

Specific management actionstaken (if completed)

None



Weather stations monitoring

Objective/Introdudion

Collect rainfall and air temperature data in select locationsto describe
propeaty-wideweather conditionsto supplement other physcal daa
collection efforts.

Methods

Rainfall was collected uang an Onst™ RGL1 tipping-budket collector.
Rainfall and air temperature datawas recorded usngaHOBO™ Event
daalogge. Each tipping budket collection gaugdevent logge was
attached to ametal stake at |east onefoot abovethe ground.Rainfall
collection stationswere ingalled in existing forest openings(typically
landing9 having minimal obgructionto rainfall. Rainfall was measured in
hundedthsof an inch. Air temperature datalogges were tied to thetrunk
of atree, well shaded, within 100ft of the gauging station.

Results

Table 7 shows the maximum and minimum air temperature values
recorded throughoutMRC propaty for the 2006 water year (beginning
Octobea 2005and ending September 2006). Monthly precipitation totals
and annud precipitation totals were calculated for each rainfall collection
station (Table 8).

Table 7. Annud Maximum and Minimum Air Temperature Values for 2006 for Various

Locationson Mendodno Redwood Company Timberlands

. Rockport
Location | Albion ]?lg Elk Fashauer Garcia | Gualala Hollow Noyo (Tin SBNF
River Ranch Tree Navarro
Can)

Max.

Temp. 96.3 | 100.2 | 80.1 82.2 89.5 95.5 88.1 | 102.6 87.3 107.6
(iF)
Min.

Temp. 30.1 259 | 309 28.5 30.1 259 27.6 26.8 30.1 23.3
(iF)




