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Reference; 753.2

Mr. Kevin Bonnett, R.P.F.
Weyerhacuser Canada Ltd.
L Vavenby Division

P.O. Box 130, KP Road

Vavenby, B.C.

W3 3A0

Dear Mr. Bonnett:
e; Otter Creek Watershed Assessment

_ Please find enclosed our final report of the Otter Creek Watershed Assessment. The
report follows the format outlined in the most recent interim guidelines provided by the
Ministry of Forests.

The report concludes that the proposed forest development in the Upper Otter sub-basin
can proceed with only negligible risk of impacts from changes in peak flow. Although no
development is planned for South Otter sub-basin, we recommend that harvesting not
occur until the sub-basin ECA falls below 20%. At that time the situation can be re-

assessed.
Please call if you have any questions.
: Yours truly,
- Summit Environmental Consultants Ltd.
i- ~ I 5.
Ll Hugh Hdmilton, Ph.D., P.Ag.

Semor Environmental Scientist
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1.0 INTRODUCTION

1.1 PROJECT BACKGROUND

Otter Creek is a tributary of the North Thompson River, and is thus part of the Thompson-
Fraser River system. The creek flows into the North Thompson River approximately 28 km
north-cast of Vavenby at 51°41° N latitude and 119° 26’ W longitude. The total area of the
watershed is 126 km®. Under the Forest Practices Code of B.C. Act, Watershed Assessments
(WAPs) are required for all Community Watersheds as well as streams with significant
downstream fisheries values or licenced domestic water users. Otter Creek is deemed to have
significant fisheries values', and a WAP is required before review of Forest Development

Plans. This report presents the results of the WAP completed in 1998,

Between 1996 and 1997 a series of watershed investigations were completed by the forest
licensee. Weyerhaeuser Canada Ltd., Vavenby Division (Weyerhaeuser), with funding [rom
Forest Renewal B.C. (FRBC). These included a Level | Interior Watershed Assessment
(Dobson Engineering, 1997), a channel assessment procedure (CAP) (Summit, 1998a). a
sediment source survey and access management strategy (Summit, 1998b), and a fisheries
inventory (Arc Environmental, 1997). Given the availability of this recent information, the
current WAP 1s primarily based on the results of those studies, particularly the CAP and
sediment source survey completed by Summit Environmental Consultants Ltd. (Summit) in
fall 1997. These sources were supplemented by a reconnaissance inspection of Otter Creek
in October 1998, a review of most-recent aerial photographs, and a review of up-to-date
equivalent clearcut area (ECA) data. The report follows the recommended format provided

in the Interim Watershed Assessment Procedures guidelines (MOF, 1998). It is accompanied

by two maps: Map #1 — Channel Assessment Procedure Map; and Map #2 — Watershed

Overview Map.

' Bull trout (Salvelinus confluentus), rambow trout (Oncorhynchus mykiss), and coho salmon (Onecorfiynchus
Kisuteh) are found in Otter Creek (Arc Environmental, 1997), Coho are limited to the lower reaches (about 1.5
km from the mouth), but bull trout and possibly rainbow trout are present in Reaches 7 through 9 upstream.
The distribution of confirmed and suspected fish-bearing streams is shown on Map #1.
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1.2 PROJECT OBIECTIVES

The general objectives of this report are to characterize the Otter Creek watershed, and
provide recommendations on constraints to and opportunities for forest development.

Specific objectives are to:

I. Describe the hydrology, geomorphology, and sediment transport characteristics of the

Otter Creek watershed:

[

Review previous watershed assessment studies;

3. Deseribe any existing watershed impacts from forestry and other land use activities, and
identify their probably cause;

4. Assess channel sensitivity to future harvest or road building activities;

5. Identify risks to water quality and fish habitat from the current (1998-2002) five-year
forest development plan;

6. Provide recommendations concerming maximum ECA; and

7. Provide recommendations regarding watershed management and follow-up studies, if

required.

2.0 METHODS

As described above, this report is based largely on information collected during the 1997
CAP and sediment source survey (SS8S). The Otter Creek CAP followed the procedures
outlined in the most recent Forest Practices Code guidebooks (MOF/MELP, 1996a; 1996b),
and included detailed aenal photography analysis and field inspection of all stream reaches
downstream of logging activity. The SSS followed procedures described by Moore (1994).
and meluded inspection of more than 95% of the road network by truck, ATV, or on fool.
Landslides in the watershed were inspected and characterized (length, width, slope angle,
surface materials, drainage, risk of on-going instability). For both the SSS and CAP, the
level of effort of the field work exceeded the requirements of the current WAP interim

procedures (MOF, 1998).
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To guide recommendations for future forest development (Section 4.0), the results of the
channel assessment have been utilized to develop a qualitative channel sensitivity rating
(Low, Moderate, High) for each reach. “Sensitivity” is the potential for the reach to be
impacted by changes in the timing and/or magnitude of peak flows. In bedrock-controlled
reaches sensitivity is dependent on bed stability and the amount of erodible sediment on the
channel bed. In alluvial reaches, sensitivity is dependent on the interaction between the type
of channel and bank deposits, bank stability (e.g. presence/absence of tree with large roots
and in-bank LWD), and the supply of sediment and woody debris. For example, a reach with
high sensitivity would have all or some of the following characteristics: reduced channel
capacity due to aggradation, little in-stream LWD or boulders to dissipate flow energy, and
few large trees along the banks. A low sensitivity reach would have banks comprised of
bedrock or boulders, adequate channel capacity to carry peak flows, and mature riparian

vegetation,

Maximum recommended ECAs for each sub-basin were determined by considering both
hydrologic hazard (a function of sensitivily) and consequence. Hazard is the probability that
channel changes resulting from future forest harvest will lead to changes in water quality or
fish habitat in the sub-basin. Hazard considers the length of sensitive reaches within the sub-
basin and their proximity to areas of interest (i.e., spawning beds). Consequence is the
severity of impacts if they occur. Table 2.1 lists the maximum recommended ECA for each
risk (hazard = consequence) calegory. Given the presence of salmonids (especially coho
salmon and bull trout) in Otter Creek, consequence was rated high for all sub-basins. Thus
the maximum possible recommended ECA for any Otter Creck sub-basin is 30% (e.g., if the

hazard was “low™).

Summit Environmental Consultants Ltd. FINAL REPORT
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Table 2.1.

Hydrologic risk and recommended maximum ECA (%) as a function of
hazard and consequence.

CONSEQUENCE
 H M L
H High Moderate-High | Moderate
Risk 204 | Rask 25% | Risk 0%
HAZARD M High-Moderate | Moderate Low-Moderate
Risk 25% | Risk 30% | Risk 35%
L Moderate Moderate-Low Low
Risk 3% | Risk 35% | Risk 40%

Summit Environmental Consultants Lid,

Project #753.2
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3.0 WATERSHED DESCRIPTION & PREVIOUS STUDIES
3:1 WaTERSHED HYDROLOGY

No streamilow records are available for Otter Creek. The streams in the region, however,
have a flow regime dominated by nival (i.e. snow-melt) flood events in May and June. Low
flows generally occur during late winter. There are no glaciers in the watershed, although

there are some small areas with yearly snow pack at higher elevations near the headwalers.

In previous watershed studies the Otter Creek basin was subdivided into three sub-basins:
South Otter Creek, Upper Otter Creek, and Residual (Map #1). That terminology is

maintained in this report.

3.2 WATERSHED MORFHOLOGY, SURFICIAL GEOLOGY & SOILS

Chter Creek originates in the Shuswap Highlands in the Monashee mountain range of the
Columbia Mountains and Highlands physiographic region. Bedrock geology within the
watershed consists of gneiss and granitic material (Okulitch, 1979) which is considered to be
generally resistant to erosion. Surficial materials include morainal and colluvial deposits
varying in thickness from veneers to blankets. Glaciofluvial deposits are found along the
mainsten of the Upper Otter sub-basin, and in the southern and central portions of the South
Otter Creek sub-basin (Dobson Engineering, 1997). Glaciolacustrine and morainal (ablation
and lodgment till) deposits were found above the mainstem canyons in the both Upper and

South Otter Creek sub-basins during the IWRP field inspections.

The South Otter Creek sub-basin contains gently sloping terrain with steep slopes along the
lower reaches of the creck channel. Approximately five percent of the terrain was estimated
to be potentially unstable (Dobson Engineering, 1997). Slopes are generally steeper in the
Upper Otler Creek sub-basin where 15% of the slopes are potentially unstable. Steep V-
shaped valley walls exist along the creck in the Residual area, where 19% of the slopes were

classed as potentially unstable.
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3.3 WATERSHED ASSESSMENT RESULTS: 1996-97
3.3.1 Level L IWAP

A Level 1 Interior Watershed Assessment Procedure (IWAP) report for Otter Creek
Watershed was prepared for Weyerhacuser by Dobson Engineering Ltd. in June 1997. The
results of the Level 1 suggested that follow-up field investigations be completed in all three
sub-basins, based on hazard indices >0.5. ECAs (unweighted) were estimated to be 18% in
the Residual, 29% in Upper Otter Creek, and 39% in South Otter Creek (33% overall), The

1997 TWAP report cards are provided in Appendix A of this report for reference,

The ECA and Level 1 results, which suggested moderate risk of peak flow impacts in Upper
Otter and high risk in South Otter, prompted Weyerhacuser to re-examine the tree-height data
used in the ECA calculations. The data were suspected to be out of date in a significant
number of cutblocks, and a field program was implemented to verify tree heights, and thus
hydrologic recovery, in the watershed. Field checking in 21 polygons (out of 227, or 9.3%)
verified that actual tree heights exceeded those in the data base. ECAs were re-calculated and

projected to the year 2000 using Ministry of Forests tree growth tables. Revised ECA

estimates are:

e Residual 7%

e South Otter 21,

» Upper Otter 13%

o  ‘Whole watershed 17%
232 Channel Assessment

A stream channel assessment (CAP) was completed in 1997 as part of the IWRP. The CAP
documented channel conditions, identified disturbed areas, and established priorities for
restoration, Following are brief summaries of CAP results for each sub-basin. The CAP
map. showing the location of reach breaks, channel morphology, and degree of disturbance,

is included with this report (Map 1. attached).
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Otter Creek Residual Sub-basin

Both Reaches 1 and 2 are currently stable but are moderately sensitive to peak flow increases,
based on channel morphology (dominant cobble with gravel bed) and the mobility of the bed
and banks (mainly the alluvial banks in Reach 1), as well as the degree of hillside coupling.
Three natural landslides in Reach 2 are a major sediment sources within thig sub-basin, No
past harvesting activities have occurred in the riparian zone adjacent to these reaches, and no

signs of direct channel disturbances were observed.

Upper Otter Creek Sub-basin

Channel morphologies range from step-pool boulder to riffle-pool with gravel (functional
LWD) throughout the reaches of Upper Otter Creek. Windfall and past harvesting of riparian
stands appears to be the major impacts in this sub-basin. Historically, beaver activity was
high throughout the middle reaches (Arc Environmental Ltd., 1997) of Upper Otter Creek.
However, evidence of recent beaver activity is minimal. Three potential restoration sites
{Sites 1, 2, and 3) were identified (see Summit, 1998ab). Site | is a high risk/high work

priotily site comprised of a single large debris jam.

South Ortter Creek Sub-basin

The majonty of channel disturbances and sites needing restoration in the Otter Creek
watershed are located in the South Otter Creek sub-basin. Unstable terrain and erodible
hillslopes coupled to the channel, combined with forestry activity, appear to be the main
source of disturbance. Effects of high peak flows were evident in the field. Locations of
channel scour, sediment deposition, debris jams. and undercut banks were numerous
throughout the reaches of South Otter Creek. Four sites (Sites 4b, 5, 6a, and 7) are high risk

and high work priority (see Summit, 1998a,b),

333 Sediment Source Survey & Subsequent Restoration Work

Landslides and gullies in the Otter Creck watershed were assessed for their capability to
contribute sediment to the stream channel as part of the sediment source survey. Seventeen
landslides were identified as sediment sources in the watershed, Five gullies were also

identified in the study area. Two landslides, both on South Otter Creek, were identified as

Sumimit Envirn;menm[ Consultants Litd. FINAL REPORT
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high priority for restoration. The road from which these slides originated (old Otter Creek
FSR) has been permanently deactivated (with full pull back) and the slides repaired through
improved drainage and sceding. As of October 1998, silt fencing was in place at the toe of
the slides to minimize sediment transport to the creek while the site stabilizes. Two gullies
(each with two branches) were also identified as high priority, and one additional landslide
was considered medium priority. Restoration preseriptions are currently in development at

these high and medium priority sites, and they are to be stabilized in 1999 (subject to

lunding).

Inspections of the road network found 17 road segments to be “high to very high risk™ to
waler quality and “high priority” for repair/restoration. A further 31 segments were
identified as “moderate risk — medium priority”. As with the landslides and gullies,
restoration planning is underway and these sites ar¢ expected to be stabilized by 1999 (some
have been completed). A number of other “low risk-low prionity” sites were also identified

and are being dealt with during regular maintenance.

The Access Management Strategy (AMS), which built upon the SS8S8. resulted in the
identification and prioritization of 45 roads or road segments for deactivation. By 1999,
about 25 to 30 km of roads will have been deactivated in the Otter Creek drainage (subject to

funding).

The Watershed Assessment Overview — Otter Creek map, which shows locations of
landslides, gullies, and roads with high priority sites, is included with this report (Map #2,

attached),

34 WATERSHED & CHANNEL SENSITIVITY

Summaries of channel sensitivity to change for each reach and the overall “hydrologic
hazard™ for Otter Residual, Upper Otter, and South Otter Creek sub-basins are presented in
Tables 3.1, 3.2, and 3.3, respectively. Channel sensitivity has been determined based on
channel morphology, observed channel stability, and the level of disturbance at the time of

the CAP survey. The hydrologic hazard is defined as the probability that effects on channels,

Summit Environmental Consultants Lid. FINAL REPOﬁ
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Table 3.1,

Channel sensitivity for Otter Creek Residual sub-basin.

Reach Percentage of reach with high, moderate Overall reach
and low sensitivity to change' sensitivity’
High (%) Moderate (%) Low (%)
30 60 10 M-H
2 25 35 20 M

Hydrologic Hazard for Otter Creek Residual: Moderate

| The sensinvity values were derived according 1o percentage of reach surveyed during the Channel
Assessment Progedure (CAP) ficld inspections in 1997,
2. Dominant sensinvity class comes first, followed by subdominant (if applicable).

Tabhle 3.2,

Channel sensitivity for Upper Otter Creek sub-basin.

Reach Percentage of reach with high, moderate Overall reach
and low sensitivity to change' sensitivity”
High (%) Moderate (%) Low (%)
3 { 30 70 L
- { 40 60 L-M
5 3 55 &) M-L
b 40 50 10 M-H
7 55 40 5 H-M
8 55 40 5 H-M
9 60 40 { H-M
10 30 50 20 M
11 30 50 20 M
12 20 60 20 M
13 20 50 30 M
14 (Trib A) 70 25 5 H
15 (Trib A) 0 3s 65 L-M
16 (Trib A) 0 45 55 L-M

Hydrologic Hazard for Upper Otter Creek:

Moderate

1. The sensitivity values were derived according to percentage of reach surveyed during the Channel
Assessment Procedure (CAP) field inspections in 1997

q

2, Domunant sensitivity class comes first, followed by subdominant (if applicable)
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= Table 3.3. Channel sensitivity summary for South Otter Creek sub-basin.

Reach Percentage of reach with high, moderate Overall reach
and low sensitivity to change' sensitivity’
High (%) Moderate (%) Low (%)
= 1 3 35 40 M-L
2 30 70 0 M-H
3 45 50 A M-H
I da 25 50 25 M
4 20 1 50 30 M
5 (Trib B) ] 30 70 L
6 (Trib B) 30 65 5 M-H
Hydrologic Hazard for South Otter Creek:  Moderate — High

' |. The sensinvity values were denived according to percentage of reach surveyed during the Channel
Assessment Procedure (CAP) field inspections 1o 1997,
2. Dominant sensitivity class comes first, followed by subdomnant (if applicable).

summit Environmental Consultants Ltd. FINAL REPORT
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and thus on water-related resources (e.g. fish or fish habitat, water quality, or waler quantity)
will oceur if forestry-related hydrologic changes occur in the future. A hydrologic hazard

rating is derived for each sub-basin from the individual reach sensitivities. These are:

o Residual sub-basin Moderate hazard

e Upper Otter sub-basin ~ Moderate hazard

South Otter sub-basin ~ Moderate to High hazard

4.0 IMPLICATIONS FOR WATERSHED MANAGEMENT
4.1 PROPOSED FOREST DEVELOPMENT

The current five-year forest development plan for the Otter Creek watershed only calls for
harvesting in the Upper Otter sub-basin (total sub-basin area 5402 ha). No harvest is
planned for either South Otter or the Residual. The plan shows 164.1 ha of planned partial
cut and 4.3 ha of clearcut, for a total of 168.4 ha. Assuming that 30-60% of the basal area is
removed in the partial cut areas, the ECA for those areas is discounted by 50% to 82.1 ha.
The total proposed additional ECA is thus 86.4 ha (82.1 + 4.3). When added 1o the estimated
vear 2000 ECA of 694.6 ha, the total estimated ECA is 781 ha or 15%.

4.2 RISK ASSESSMENT

As outlined in Table 3.2, the overall hydrologic hazard rating for Upper Olter is “moderate”.
From Table 2.1, a “moderate” hazard combined with a “high” consequence results in a
recommended maximum ECA of 25%. The proposed development in Upper Otter would
maintain an ECA within this recommended upper limit. Thus the propesed development can
proceeded with only negligible risk to the channel from changes in peak flow.
Management/mitigation strategies for other potential effects are outlined in Section 4.3

below.

The estimated ECA which was used to guide this risk assessment was based on

Weyerhaeuser’s updated calculations which give a year 2000 ECA figure of 13%. down from

Summit Environmental Consultants Lid. FINAL REPORT
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the estimated 29% in the IWAP report. The revised figures are based on field checks of
about 9% (9 of 96) of the polygons. Given the rather large discrepancy between the old and
new cstimates, and the sample size, some caution is warranted. However the projected ECA
of 15%, which assumes that all proposed development is implemented, is well below the

recommended maximum and thus should provide an adequate margin of safoty.

For future planning in the watershed, ECA is a constraint on development in the South Otter
sub-basin. The hydrologic hazard rating is moderate to high, suggesting a maximum ECA in
the range 20-25%. The year 2000 projected ECA is 21%, close to the upper recommended
limil.  We recommend that development in South Otter be delayed until the ECA drops
below 20% (the lower limit of the recommended range) and the areas restored in 1997-99
have stabilized. At that point it may be possible to revise the maximum recommended ECA

to 25% (the upper limit of the recommended range).

4.3 MITIGATION STRATEGIES

The risk assessment in Section 4.1 emphasizes peak flow impacts. Given the evidence of
historic channel impacts and riparian logging in Upper Otter, it is important that the planned
development proceed with due care to avoid direct impacts via sedimentation and reductions
in riparian cover, This can be achieved through a combination of best management practices
lor road development and maintenance, and continuing to implement the restoration and road
deactivation plans that were recommended by the IWRP process. Future restoration and

deactivation work is subject to funding.

5.0 CONCLUSIONS AND RECOMMENDATIONS

This WAP report summarizes the results of a series of watershed assessments, including
detailed channel and sediment source assessments, completed between 1996 and 1998 in the
Otter Creek watershed. Those assessments were supplemented in October 1998 by a

reconnaissance inspection of the lower reaches of each stream, acrial photography review,

Summit Environmental Consultants Lid. FINAL REPORT
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and review of updated ECA data. From the WAP analyses the following conclusions are

drawmn:

Led

The Otter Creek stream channels in the Upper Otter and Residual sub-basins are
moderately sensitive to peak flow impacts, based on their natural characteristics and
evidence of historic impacts. Thus the hazard associated with changes in peak flow is
moderale;

The South Otter sub-basin is moderately to highly sensitive to peak flow impacts, and
the hazard rating is moderate-high;

The consequence of impacts to the channel is considered high, based on the presence of
salmeonid spawning habitat in the lower reaches:

As of 1997, the watershed did contain a number of forestry-related sediment sources that
contributed sediment directly to the stream. Sediment sources were prioritized and
several of the high priority sites were restored in 1998, Prescriptions are under

development for the remaining high and medium priority sites.

Derived from these conclusions are the following recommendations: RE:L?QD_C,O—F}\ \m:)

Jon 18 /C{"’L m

Given the combinations of haxard and consequence, the maximum recommended ECA in

the Residual sub-basin is 25%.

o forest development currently is planned for 1998-

2003 in the Residual sub-basin:

2. The maximum recommended ECA th Upper Otter is 235%. Since the 1998-2003
development proposed for Upper Otter wil only increase the ECA to 15%, the proposed
development can proceed with negligible riskNo water quality and fish habitat from peak
flow effects;

3. The maximum recommended ECA in South OtterNs 20%. No forest development is
currently planned for 1998-2003 in the South Otter sub-bagin.

4. Forest development in South Otter should be delayed untilMhe ECA drops below 20%
and areas restored or deactivated in 1997-99 have stabilized. %

Summit Environmental Consultants Ltd. FINAL REPORT
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A follow-up assessment of S

uth Otter (ECA update, sediment source survey, and
channel inspection) should be unddttaken no later than 2001. Depending on the oulcome,
it may be possible to revise the maximyum recommended ECA;
Follow-up watershed assessments should also be conducted by 2001 in Residual and
Upper Otter sub-basins; and
Major restoration sites, especially landslides, 1

and maintained (subjesttefunding}, as required.
S .

qa41°%

Otter Creek should be inspected annually

Summit Environmental Consultants Lid, FINAL REPORT
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Watershed Report Cards (1997)
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AR ILLXLE

Caleulatlon Shaat

Entor walambad data i column 1,
Aand scovas and hazard Indices In cobmna S and & on noxt page,
L1} {2)

‘Watershad Mama? Uppad Oned
Map wrig ar n: (lakm. and sqkm,; 2em, and b [}
Watarshed area? £4.07 80 km,
Pask Fiow and Surfsce Eranlon

Esnvaiion of HBO? 120826 m.
ECA abavn HEST .85 s kem,
ECA Balow HEOT &, 7al g km,
Raad lsagih sbave HEG? 3388 um
Aoad larglh pelew HECT 89, 71lkm
Surfeca Eraslon

Langih of road on erodabis solla? 0,01 km,
Leagih o toad within 103 m. of siraam? 14, 70] o,
Langih of road on erodabia scia within 100 m, of slzesm? Q.00 k.
Humba! ol seliea aliaam crosslngay a2
Alparan Butar

Total slream iangih? S1.88|wm
Lengih o elraam logged? 15,05 kmn
Talal lengih of fish beaarng srasms? 08,77 | km.
Langih of Fan banring sirsama |ogged? 2. 95 km
Lanculidss

Humbar ol landalidaa? d
Lenglh ol foad on unslabls slopaa? & .28 km,
Lengin of sirasm wiin logaed hanks and on alopea » 0O% .00 km,
Cikher Land Use snd Walsrshed Characiarlatics

la S1ara range Usa naxt 16 &lresmay M

la miafe mriniag cloea la Elzeams’ N

s thare ATV Lea cloas lo atraame? M
Hydredogic Tone? 25,00
Parcent nras of crown land? V0D, 0%
Farcant nran of privala lard? 0%
Parcant ates wilh unatabda alopaa? 14.7%
Parcant nras with srodabla aolis? 1.8%
Dovminant badiosk geciogy? 3,04

b tharn & lishaies (DFO o MeE) ihemmal concam? |
Hales!

{2} Entar data 19 unlla shawn (i thls cofumn,
13} An alerisk In tia eslumn Indicalon sdsantial dala (90 calculatans,
(4] "arr massage In e column Indlcales an H‘mrﬂ]!ll.l‘:ql iy lha dals,

Al colly ascept BA.B44 are protecisd.

Uppar Ditar
Map unita wera Idenidisd na e snd §q.km. (84 {6}
13] (4 ! Hazarg
Indleatar Scora Indax
Pask Flaw
Incsx shove HED .18
Intax balow MESL Q.14
1 Taisl Paak Flaw Indes 0.35 o850
# 2 Road derally Abowe HED 063 kmien.km, .43
E 3 Tolsl resd density [Sen nota Belawh 1,33 kmvag km, 0.58 0,80
v
Surface Ercalen
2 4 RApacs on srodobin soll 0.00 kmisg.km. o608
. 5 HAoada within 100 m of & slream 0,27 kmisg.km, .84
* & Foadn sl wre both af ke ebove 0.00 ki hm, .00
- T Aciive slream croasinga 088 noufag.km. o868
8 Toial raad canalty (Sem ncie balow) 1.73 km/ig, k. .81 0.87
4 RAiparian Duffer
'
& 8 Porllon of airaam legged? 0.3 kmikm, 1.00
10 Portlen ol lish Besdng sirasma logged? 0,30 xmikin 0.&a 1,08
!
|.* Landalicas
11 Lancallce osnaity 087 o, fag.km, oaz
12 Roads on unatabla alopas 0.08 kmtag.km. a.24a
|13 Siresma »80% ang banks kgned . 0.00 kmiag, km, Q.00 g.a7

Holer;

The calcuintiong ef scares for #3 and 10 abova are Alighlty citlmrend,

This sprandahsat ls based on Ihe [WAP Guldsbaok dalsd Baplambar 16094,
Hewiver, ha sgreadshes) b subied |a changs.

Ihal you afa Lalng the !akeat varslon,

IMPORTANT: Provided for information only. ECA data in this table is out of date.

See Report Section 3.3.1 for discussion.

Cnjer Coeak Walarshed/IWaPR

Fiaasa conlact o Foresl Bardes reglenal hydroleglst la enaure

1887




AP IULXLS

Daln Eniry Shast - IWAP Varslan 1.03 - Havembar 15955

Caleulatlan Shaot

-

Enlar witarshad dala In columa 1.

Ctar Ok Saanh

fAand acoses and hazard indices in columna 5 and B on nest page. Map tnita wara idenfifled s kim. aned ngkm. (5} (8]
{1 521 [3F 4] Hnzard
Wntershed MHama? Diter £k Scaih indicaiar Bosn friciar
Map wrdia afe in: [T=km, and sgkm,; 2em. and ) 1 Pani Flaw
Whtersresd nreat B4 FHankm. |
lrcee sbove HED 034
Faak Fiow and Surfscs Erosion Incay Balow HED 013
Etpvaiion of HEDD 1298, 85 m. 1 Talal Paak Flow Irdax 0,52 2,07
ECA abova HEOT 14, 78] aq.emi f 2 Road dansity abows H&D 1.03 kming km. 1.08
ECA below HEDT 82T angkm | ¢ 3 Tatsl road dansty |Sea node balow) 1.7 kmisq km, 0,54 B.AT
Aoad lsagih abave HEDT [TEEITY +
Aaad lsagin balese HBOT 40,52 km, .
Surisee Eraalan
Surfaca Erpalen
Langih of rond on erodabie solla? 4.70 k. * 4 Roags on afcdabls saily 0.07 kmiagkm, 0.8
Langih ol road winin 100 m ol siream? 20.87hm. L & FMonda winin 100 m cf & atream 0,32 kmfag.km, 0,74
Langth of road on arodsbln soils within 100 m. ol sirasm? 1,08 km & & Ronads thad are bodh o he sbowa 0LG0F kmiag ke a.1a
Humbel of acive atream croasinga? il ¥ T Acthvs alfenm crosalngs 0.58 na.teqkm, o8
& Tatal roag density [Ses ncte balow) 1,87 imvsnkm, ©.58 L.7a
Blparien Duifer
Todal slisam langth? E8.81km, 5
Langih al atrasm loeggaat LY BEfkm 1 Riparlan Buffer
Total bength of fish beadng streama? 128 .
Langin ol lah bAardng atraama logoed? .02 ki, i B Portien ol atraam logged? 028 mmukm, (o1}
10 Ferlen ol lsh bearng siraama lzgged? 0.02 hmikm, 003 0,58
Landalidas
Humba: ol fardslioas? 2] .
Langth o roeo on unslable siopes? 13T km . |Landalictas
Largin al sirssm win jopged banks and 60 slopes » 80% 0, 00fwm, * |
11 Landafide danaiey 0.03 nofagkm, o8
Othar Land Usa and Walsrshad Characteriantics 12 Aoada on unalatie slopas 0,02 kmfaghm, .07
s theve rafga uke naxt jo sireamea? M 13 Sianms »60% and banka Iogged 0,00 kenfag km, a0 Bia
I3 hade minng close |0 atraama? [
I Ikafe ATV use cloas io slreamis? M
Hydualegie rona? 25.00
Farcenl sras ol crowmn land? T 0%
Parcant aren ol prevats land? 0.0%
Parceni aran with unsiabis elcpea? L b
Parcant sran wilh sodable aola? J.8%
Derminanl badrack pasiogy? 0,00
Ia thare  flanaiay (DFD or MoE) Insmal gancam? M|
Halag:

Mitea
Tra calowtalions ol scores loe #3 and 03 abova are slighity cit'ararn.
Thia speaadshasl la based on (he IWAP Gudabook datad Seplamber 1905,
Hewmuar, M8 spreacahant I subjact fi chargs, Plokss conlact a Foseal Sardce raglonal hydraleglst 1 snsurs
IKAE you ero weing tna lalesi vamsfan,

121 Enlar dats In wnits ancsn @ e column,
(3] An azlarisk f ihi column indicates sasaptlal cata for calculalions,
(4] ‘arr' massaga b i ealisme Indicalas an Insansialency Iri Ime dats.

Al eslls axcepl BB, Bd4 sre protected.

IMPORTANT: Provided for information only. ECA data in this table is out of date,
See Report Section 3.3.1 for discussion.

Cner Crook WalarshedTWAP




IWAP 1L XLS

Ontn Entry Sheat - IWAP Verslon 1.03 - Hovembar 19385

Calculatlon Shoet

Enler walershad dala In column 1.

Oier Fosidual

Read scoras and hazard Indices In columns 5 and 6 on next page. Map unlls wera Idaniiliod as: Ky and sg.km,
(1] (2% [3) {4}
Walarshed Nama? Otiar Raaldual] Indieatar
Map unlls arg Ini {1=km, and sq.km,; 2=m, and ha,) 1 Ponk Flaw '
‘Walarshed area? 7.50]85.&km. *
Indax nbave HED G.0o
Pask Flow and Surface Eraslon indax balow HED 018
Elovatian of Hao? 1298.00m. 1 Tolal Peak Flaw Indax 018
ECA gbava HEDT .01 aqkm. | ! 2 Azad densiy abave H&2 0,00 kmian.km.
ECA balaw HEDT? 1,32 sq.km, | * 4 Total road densily (Sea nate balow) 54 kndaadon. ; ?PQ
Rond length above HEIT 0,00 km, Tl
Road lengih bolow HEOY 13.02)km. Y
Surface Eroslan
Surfaca Ercalon
Largih of road on erodable solls? 1.31 | km, 4 Aoads an srodable sofis 6,18 kmisg.km,
Langih of road within 100 m, ol stream? 3.33)km, ] 5 Rends within 100 m ol o atranm 0,44 kmiag.hem,
Langlh ¢l road on érodable solls wihin 100 m, of slroam? 0,958 km. & FRonds that are Bl of the abava 0,13 kmiag.km,
Humter of nctlve siream crossinga? 4 7 Activa alream crossinga 8.53 ne.tag.km,
8 Tolal raad densily (See nola balow) 1.74 kmfagkm. i %]
Riparian BuHar T————
Total siream langlhT T.54[km,
Langth ol stream logged? 0.98(km. Ripnrian Butfar
Total langtt ol fish boaring stroamat 3,82 [km,
Langth ol fish bearing siroama fogped? 0,00 km, 2 9 Padkon of slranm laggad? 0.02 Xmikm,
10 Portlen al lish banring elreama logged? 6.00 kmikm. . 'El%
Landslides i
Humbar of landslidas? 1 X
Langth of read on unstabla slopea? 0.20(km. 1 Landslidas
Langih ol siroam whh legoad banks and on slopes » 60% 0.0 [k,
11 Landafide densily 0.13 neag.km.
Othar Land Usa and Watershed Charactariatics 12 Aoads on unatable slopos 0.03 kming.km,
Is Inera range use nexd 1o slreama? M 13 Strenms >60% and banks |oqooed 0,00 kming.km. " gb
Ia |hara mining cloaa bo straama? H
In thera ATV L3 closa 10 slrenma? M
Hydrologs zona? 25.00
Parcent area of crown land? A0.9%
Parcenl area of prhvala fand? 1.1%
Fercenl aran whh unaiable slopea? 15.1%
Parcen| aran wih arodabla solla? 19.6%
Dominan bedreck goabkay? 0,00,
ta thado a lishorlas (OFO or MoE) tharmal eancem? ]

Motas:
12} Enler data In wnis shown In this column,

Hotga:

Tha calculations of scoras for ¥3 and §8 abave ara slighily ditfarant,

[3) An esterlax in this column Indicates assantial data for calculations.

{43 "arr* measaga in thls column indicales an inconsisfancy in the data, This sproadshest is based on he IWAP Guikdebook dated Sentembar 1835
All colls axcap) BE, B44 are protacied,
IMPORTANT: Provided for information only, ECA data in this table is out of date.

G e s See Report Secuon 3.3.1 lor discussion. o




AP s, XLE

Onla Eniry Shast - IWAP Varalon 1,01 - Hovambar 1565 Calculation Shaat
Entar walamabad dala by cabemn 1. Otlar Tadal
FAand scorna and hatamd Indices In cobumng 5 nnd 8 on noxt pags. Map unlts wara isanlified as; R and agokm, [5) (6]
1] [2} {3) [4} Hazard
Waisrahed Mama? Cittar 'rnu_.l* Indicatar Senrn i
Mg unily ars b [Tekm, wnd aqbkm.; 2=m, and hal) 1 Paak Flaw
Walsrathed area? 125.78snkm. | * |
idin sbowe HED .2
Paak Flow and Surdscs Eroglfen Indax halow HED 015
Elawabian o HEOT 1iﬂﬂ.ﬂ'dl'l1. 1 Tolal Peak Flow Incax 0.42 aTt
EC& mbsmen HEDT 23,88 aqem. | * 2 Roed dena®p abowve H&D 0,80 km'sg.km, o,ea
ECA basowm HBOT 18.35|8q.km, | * 3 Toanl road canslly (Ses rale be'ow] 1.70 kmiag,km, o687 6.7T1
Rand langth above 837 10024 km. b
Fland langih saizw HEOT 11288lkm, | ¢

Surface Ercalon
Surfate Eraslon

Langlh ol road oo sodabde solls? B.0iFfhm, . 4 Foady on erodabin soda 0,08 krmtag.km, .14
Length ol raad wilhin 100 m, of dirasm? JA. 81 k&M, = 4 Peoads wiltln 103 m ol & ateam 0,39 kreg ke, 0.71
Leagih ol rand on arcdabia solls within 100 m. of atraam? 2,20 | wm, " | & Apazs thal ara beth af tha above 0,02 kmizg km, b0
Wumbar o Beibve atraam croasigs’ L 12 1 T Activa strasm ercanlnga 0.57 naJeg.km, c.a7

| B Tarsl road deqsisy |[Soa nide balos) 1.70 kmdaq km. a.58 a.849
Riparian Bulfsr
Talsl siraam Fangth? LR 03fm "
Langih ol siraam |ogged? 27 83 ¥ Rlparlan Buffar
Talal lsagit o fieh basring atraams? 15,04 5m "
Langin o fan bedrdng siresma logged? 2,07 am ¥ # Parion of atroam logged? &84 kmifkm. o7

|10 Panien af lish basring airaams |oggea? 0,20 kmfkm. B40 .78
Landatideas =
Hummibar of landsiidaa? b ‘
Laagih of igad on unstabie slopes? & 83| km, . Landalldan )
Langth af sirasm with logged banks and on siopes = 8% .00 km . !

11 Landsiide denamy 0.06 no.fagkm, 028
Dthar Land Uss and Walsrshed Characteristlcs 12 Anndy o intslable slopes 0.08 kemiegkm, o b%
Is Mare racge usa naxl |G lresma? H! 13 Sirname »B80% and banks |oggod 0,00 kmisg.km. 000 o.28
|t sara mining clona la atreamat M) —r
In Ehetin ATV usa closa io slrmams? M
Hydmologic zona? 2500
Pareanl aran of crawn land? 100.0%
Parcanl ared of Srheals and? D%
Parcant aroa wilh whalsbie elopas? 10.8%
Pareanl area with arcdabia acila? A.6%
Dominant bediock peciogy? 0,00
fa thara a fignades (DFO of MoE} tharmal concem? H
Hedas
|2) Entat data in unils #heen i thia column, Mt
[3) An atedsk in Ihin column indicales sssantinl dals fof CalculaBane, Tha calculatians of acorss lar 83 and P8 above ain slighity diflerenl.
{4} “air* meesapn in Inis columa Indicaing an (ncorsdslsncy It ihe dat, Thia spiandanent ls based on iha BYAP Guidabock dated Saplamae 1985,
Hawewad, Iho spreadshae] 4 subeci fo charga, Finnna contect a Forest Sarvze reglons! rydratoglal 16 endura
All cella aacept RS, B44 ara proteciad. Eal you nia using thae intnal varsion.

IMPORTANT: Provided for information only, ECA data in this table 1s out ol date.
See Report Section 3.3.1 for discussion.

Ouar Creek Walarahed WaAP




