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A tract of land in a portion of Geovermment Lot 1 1qpated in the gorthwest
quarter of Section 26, Township 7 North, Range 5§ East, of the Willamekbte
Meridian, inm the County of Skamania, State of Washington, and the
Southeast quarter of the Southwest quarter of Section 23, Township 7

Nortn, Range 5 East, of the Willamette Meridian, in the County of -

Skamania, State of Washington, described as follows: -

Beginning at the Noxtheast corner of the Northwest quarter of said
Section 26; thence South 00°21'04" West, along the east line of said
Northwest Quartzer of Section 26, for a distance ©Of 1194.80 feet Tto the

meander line as shown in the “Gustin” survey recorded under Auditor's
File MNe. 2004152177, records of Skamania County, Washington; thence along

said meander line North 71¢08'28" West, for a distance of 574.78 feet;
thence leaving sajid meander line North 31°17°42" East, for a distance of
£28.55 feeb: thence North 47°30'08" West, for a distance cf 151.98 feet;
thence North 35952730" West, for a distance of 202.15 feet; thence North
30940'48" West, for a distance of 197.34 feet; thence North 16°30'41”
West, for a distance of 55,58 feeb; Thence North 01°35'49" West, for a
distance of 1.67 feet to a point on the North line of said Northwest
quarter of Section 26; thence Morth §8°04'15" West, along said North line
6f the Northwest guarter of Section 26 for a distance -of 723.33 fest to
the Southwest corner of the Southeast guarter of ‘the Southwest quarter
of said Section 23: Thenoe North 01¢31'49" East, along the west line of
said Southeast quarter of the Scuthwest quarter of said Section 23 for
a distance of 635.92 feet; thence South B88°11°11" East, for & distance
of 1296.88 feet to & peint on the East line of said Southwest quarter of

Section 23; thenee South 01°39'24" West, along. the east line of said.

Southweat quarter of Section 23, for a distance of 656.53 feet to the
POINT OF BEGINNING. ‘ S -

Basis of bearings: The Sast line of the Southwest Quarter'of.said.Section

23, Township 7 North, Range 5 East, skamania County Washington as shown’
on “DIAMOND CREEK COVE SHOT PLATY recorded under Book 3 of Short Plats, -

at Page 432, records of skamania County, Washington.
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PROJECT AND SITE DATA SUMMARY :
Site: Marble Creek

ETC Project: EVAO6019
Project Staff:  Richard Bublitz, Wildlife Biologist; John McConnaughey, Fisheries Biologist

Applicant / Owner: Dave Creagan : |
1805 Howard Way |
Woodiand, WA 98674 '

Site Location: The subject site is located off of Forest Road 90, just west of the bridge™
crossing Marble Creek Legal Description: Section 26, T7N, RSE. W.M.,
Skamania County, Washington

Acreage: The scope of the study area is approxiinately 20 acres.

Topography: The topography of the site varies throughout the acreage, but typically
there is a plateau on top of slopes at approximately 40%. Between the
top of the bluff and the bottom of the slope there are generally broad
benches. ‘

Land Use History: The land has previously been used for timber harvests. Old fimber
roads and stumps are located throughout the property to indicate past
use. .

Adjacent Usage: The adjacent use to the north, east, and west appeared to be timber
B ' " Hatvests. To the south is Swift Reservoir.

Waterways: - Marble Creelt, Swift Reservoir
Floodway: None
Priority Habitats and Species: This site is documented to be within Elk winter range,
and swift reservoit confains resident and locally ‘

migratory fish populations of Kokanee, Bull Trout, and
Cut Throat Trout.
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INTRODUCTION

The subject property is located on approximately 30 acres of privately owned timberland, which

has been harvested in the past. The project is a low-density recreational cabin (approximately
1000 square feet). There are a total of 4 platted lots on the existing site, lots 1, 2 and 3 are.about 2
acres each, and lot 4 is 24 acres and extends down to USFS road 90.. This Short Plat is contingent
to, but under a separate and distinct ownership from BST and GTS. This habitat assessment
report and wildlife management plan was prepared to assess the current habitat and wildlife usage
and address the specific concerns and issues associated with any waterway or water body,
wildlife, wildlife habitat, or vegetation found within the subject site. Impacts are identified, and
mitigation for those impacts are included in the management plan.

Environmental Technology Consultants (ETC) was contracted to perform the necessary
investigations to assess the habitat and develop a management plan. A formal field imvestigations
were performed on June 27, 2006 with a follow up visit to address issues that required more in
depth analysis on August 2, 2006. In order to complete the habital survey the subject site was
investigated to the best extent possible by observing the presence of priority wildlife species and
critical habitats visually through direct sightings and by indicators of usage (trails, droppings etc).
References were made to various publications to determine existing Best Available Science,
including maps, WDFW Reports, the Lower Columbia Salmon Recovery and Fish and Wildlife
Subbasin Plan, USFS research publications, and PaciCorp’s Licensing Settlement Agreement,
and documents and others.

This report is designed to address the impacts and mitigation for the DAC short plat, containing a
total of 4 lots. Further subdivisions By short platting or subdivisions is unknown and not within
the scope of this study. Future subdivision will be considered on their own through Skamania
County Developmental authority. Impacts will be determined as required at that time based on

* scope and any potential additional impacts to the ecosystem as it exists at the time of the

~ application.

This report documents the investigation, best professional judgement and conclusions of the
investigators. It is correct and complete to the best of our knowledge. It should be considered a
preliminary document and used at your own risk until it has been reviewed, approved, and
adopted in writing from Skamania Courty.

EXISTING CONDITIONS

The sité currently is under development; therefore the extsting conditions that are reported were
determined from our field investigation on June 27, 2006. As per the scope of the contract the
existing conditions, development and impacts that were investigated were associated with Elk
winter range, Swift Reservoir, and any other priority habitats and species that may be affected by
the project. The details of the investigation are described in the categories below. '

Summary. These are two acre lots, extending from the shoreline of Swift Reservoir to the
centerline of an access road now under construction. That access road is approximately 900 to
1100’ inland from the shoreline of Swift Reservoir, (see map). The building sites under
construction are accessed from the access road. This arrangement effectively sefs the building
sites approximately 600’ in elevation above Swift Reservoir, and about 1000 feet inland.
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SOILS

The Soil Conservation Service Soil Sur{fey of Skamania County identifies three major soil units on
the site: Cinnamon sandy loam (map unit 25, 26, & 27), Swift cindery sandy Joam (map units
131, 132) Swift-Rock Outcrop Complex (map unit 134), and Yalelake sandy loam (map Tnit
162).

Cinnamon sandy loam is a very deep, well-drained soil on the back slopes of mountains. It
formed in pyroclastic flows of volcanic ash and pumice. The permeability of this soil is moderate
(0.6 to 2.0 inches), runoff is medium, and the hazard of water erosion is moderate.

Swift-Rock outcrop complex is very deep and well-drained soil on side slopes of mountains, It
formed in colluvium derived dominantly from volcanic ash and basic igneous rock with a mantle
of volcanic ash and pumice. Permeability is moderately high (0.6 — 2.0 in/hr), runoff is rapid, and
the hazard of water erosion is severe. Rock outcrop consists of exposed areas of dominantly
andesite and basalt. Numerous escarpments are in this unit. :

Swift cindery sandy loam is a very deep, well drained soil on side slopes of mountains. It formed
in colluvium derived from volcanic ash and basic igngous rock with a mantle of volcanic ash and
pumice. On less severe slopes (map unit 131) permeability is moderate {0.6 - 2.0 inches/hr),
runoff is medium and the hazard of water erosion is moderate. On steeper slopes (map unit 132)
permeability is moderately high (0.6 — 2.0 in/hr), runoff is rapid and the hazard of water erosion is
severe.

Yalelake sandy loam is a very deep, well drained soil that is located on terraces. It was foimed in
volcanic ash and pumice over pyroclastic deposits. Permeability of this soil‘is moderate (6.0
inches to 2.0 inches). Runoff is siow and the hazard of water erosion is slight. (Appendix A,
SCS Soil Survey Map)

*Note: All infiltration rates ave saturated hydraulic conductivity.

VEGETATION

The vegetation of the site corresponds well with the vegetation documented as the Tsuga
heterophylla Zone (Natural Vegetation of Oregon and Washington, Franklin and Dryness),
although there may be some overlap into the Abies aumabilis Zone due to the elevation. The
elevation in fhe area is approximately 1000 — 1800 feel, which is close to the upper limit of the
Tsuga heteropylla zone. Table 1 lists vegetation that was observed in the area , or is documented
as native to, and may be found at this altitude, however no formal vegetation survey was
completed. -

Table 1. Vegetation

Genus species Common name Genus species - Common name
 |Abies amabilis Pacific Silver fir  |Oplopanax horridus ~ |Devil’s-club

Pseudotsuga menziessi _|Douglas-fir Ribes sp. Currents

Tsuga heterophylla Western Hemlock  |Symphoricarpos albus {Snowberry

06019
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Abies lasiocarpa Subalpine Fir  |Gaultheria shallon Salal
‘|Abies procera Noble Fir Mahonia nervosd Dull Oregon-grape
Pinus contorta Lodgepole Pine Athyrium filix-femina__|Lady Fern :
Thuja plicata Western Redcedar  |Luzula glabrata Smooth Woodrush
Acer circinatum Vine Maple Oxalis sp. Woodsorrel
Rhamnus purshiand Pursh’s Buckthorn |Lupinus sp. Lupine
Vaccintum ovalifolivm |Oval-leaf Polystichum munitum |Sword Fern
' Huckieberry
Vaccinium Big Huckleberry Chimaphila umbellata |Prince’s Pine
membranacenum : , '
Vaccinium parvifolium |Red Huckleberry  |Maianthemum False Lily-of-the-
dilatatum valley
Cornus unalaschkensis | Western Bunchberry|Valeriana sitchensis  |Sitka Valerian
'|Strepiopus roseus Twisted-stalk Festuca sp. Fescue
Blechnum spicant Deerfern Trillium ovatum Pacific Trillium

STREAM AND RIPARIAN HABITATS

A healthy riparian zone i$ essential to the overall water quality, especially in relation to fish
habitat, Vegetation stabilizes channel banks, reduces flood velocities, reduces floodplain scour
and stream sedimentation and provides the major source of carbon for in stream fauna.
Additionally, the input of terrestrial fauna falling into the receiving waters provides a direct
source of food for in water organisms and a broad spectrum of essential nutrients.

The building sites for these lots are on steep upland slopes. The area appears to have been logged
perhaps 20 years ago, and vegelated areas are dominated by over crowded stands of Douglas fir
trees, as-is typical of previously logged west slope forests in the Cascade Mountains that are n

early successional stages.

No streams were observed within 200° of the subject properties. The only riparian babitat present -

is along the shoreline of Swift Reservoir, more than 1000’ from the building sites.

The closest streams to the subject propertiesare 1) a small unnamed drainage flowing into Swift
Reservoir, 2) Diamond Creek, and 3) Marble Creek. Drainage from these lots will go directly
downslope to the USFS road 90, and to the unnamed drainage.

The unnamed drainage was likely a tributary of Diamond Creek before the lower portion of the
Diamond Creek drainage was inundated by the reservoir. The surveyor’s map shows this
drainage as creek, and gives an approximate location paraileling the northern boundary of lot 4,
and branching near the North east corner of lot 4, with a small branch going up close to lot 1, and
the larger branch turning north and going up slope. We would of not recognized the smaller
branch as a drainage, except for the notation on the map. We did locate the larger branch and
found it to be dry at the time of this survey, with no sign of recent flow. The bed was covered
with forest soil and debris, and there was little evidence of scouring, gravel deposits, or other
signs typical of an active stream channel. We also checked this drainage downslope of USES
road 90, and found much the same conditions there as above. It is safe to say that this drainage
does not support fish or riparian fauna due to the steep slope, and absence (at least seasonally) of
water.
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The Lower Columbia River Sub Basin Plan rates streams on the basis of their importance to the
. preservation and recovery of fish species:

Tier 1: All high priority reaches (based on EDT) for one or more primary populations.

Tier 2: All reaches not included in Tier 1 and which are medium priority reaches for one
or more primary species and/or all high priority reaches for one or more contributing

populations,.

Tier 3: All reaches not included in Tiers 1 and 2 and which are medium priority reaches
for contributing populations and/or high priority reaches for stabilizing populations.

Tier 4: Reaches not included in Tiers 1, 2, and 3 and which are medinm priority reaches o
for stabilizing populations and/or low priotity reaches for all populations. : . ‘

Diamond Creek rated as a Tier “2” and Marble Creek as a Tier “4” in this classification system.
For Coho habitat potential in both creeks, the Subbasin plan rates the hydrology and sediment
factors as “functional” but the riparian factor as “Moderately impaired”. The unnamed creek is

not mentioned in the Subbasin plan.

Diamond creek is described as “a high gradient (10% slope) 2™ order stream with a “A” Ros gen'

channel type. Fish habitat in the acéessible portion of Diamond Creek is dominated by shallow,

high gradient riffles with occasional pocket pools. Cobble and small boulder are the dominant

substrate types. Gravel is extremely limited. Because of its relatively short length, high gradient, |
and low flow (0.5.cfs), Diamond Creék appears to contain only a limited amount of anadromous

fish habitat. It is nslikely that a substantial number of anadromous fish would use this stream” :

(HARZA 2000)°.

Pacificorp’s Final Settlement Agreement for the Lewis River Relicensing, dated November 30, _

2004, does not mention Marble Creek or Diamond Creek. Pacificorp Biologist Erik Lesko stated |
that they do not have plans for these streans in cotinection with their fish reintroduction projects,

due to the seasonal nature of fiows and lack of suitable habitat. Marbie creek was completely dry

atthe time of our survey, and has a reputation for having flashy, seasonal flows.

The WDFW. Habitat and Species Map lists Cutthroat Trout as the species of concern for Marble
Creek, and does not list anything for Diamond Creek.

FiSH =
£8
. L
Historically, the Lewis basin supported runs of Coho, Chum and Chinook salmon, Bull Trout, 2 m
Steelhead, Winter Steelhead, Cutthroat Trout, Pacific and Brook Lamprey. Anadromous runs in o g
' -
' In the Rosgen typing system, an “A” type stream is characterized by steep gradients (between 4 o)
and 10%), with deeply incised channels, and entrenchment ratios <1.4. They have low E—&
width/depth ratios (<12) and low sinuosity (<1.2). Local landform and geology dictates channel mn
' n

stability.

2 This report did not mention the Marble Creek that flows into Swift Reservoir, however does
mention the one that flows into Lake Merwin.
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the upper Lewis were interrupted by completion of the Merwin Dam in 1932, Yale Dam in 1953,
and the Swift Dam in 1959. Coho adults were trapped and passed above Merwin Dam from
1932-1957; the transportation of coho ended after the completion of Yale Dam (1953).

Mountain Whitefish and Large Scale Sucker are the dominant fish species in Swift Reservoir,
Stickleback and Bull Trout are also naturally occurring. Brook Trout are not seen in the
reservoir, but are found high up in several of the tributaries. Rainbow Trout are currently stocked
in Swift, and Coho and Chinook are scheduled to be reintroduced. Of the naturally occurring fish
species, Bull Trout are the main species of concern, and are listed as threatened under the ESA.

Coho salmon and steethead are being re-introduced into the upper watershed above Swift
Reservoir based on a settlement agreement for the relicensing of the dams. Spring Chinook,
coho, and steelhead, all ESA listed, are returning to the upper watershed. '

Cutthroat Trout
Cutthroat Trout, (Oncorhynchus clarki clarki) are documented as utilizing the lower portions of

Marble Creek, however this usage is restricted due to the creek often being dry in the summer
months. Cutthroat Trout have complex life histories, and trout in coastal streams on the west side
of the Cascades are usually considered anadromous. Since the construction of the dams on the
Lewis River, Cutthroat, if they were anadromous before, bave had 1o residualize.

The average size of cutthroat is 1 to 4 pounds, and are known to weigh as much as 6 pounds.
Upriver migrations statt in the late summer and extend into the fall, and they spawn in the spring.
Cutthroat were considered for listing under the Endangered Species Act (ESA) as a threatened
species, however the USFWS has declined to list them. There are 13 subspecies of cutthreat trout
indigenous to North America, only the coastal cutthroat is anadromous, living in both salt and
freshwater during its life cycle: But coastal cutthroat have complex life histories; and not all fish
are anadromous. In any given body of water, some may migrate to sea, while others become
resident fish. In fact, the offspring of resident fish may migrate, while the offspring of
anadromous fish may “residualize.” The native range of coastal cutthroat trout corresponds
remarkably with the Pacific coast rainforest.

Life history Sea-run cutthroat spawn over a long period, from winter through May. They seek
smaller streams where the flow is minimal and the streambeds tend toward a sandy texture. They
prefer to spawn in the uppermost portions of these streams, areas that are to0 shallow for most
other anadromons salmonids. Most cutthroat rear in-stream for two to three years before
venturing into salt water. Emerging fry are less than an inch long and are poorly able to compete
with larger coho and steelhead fry for resources. To compensate, cutthroat fry use headwaters and
low-flow areas that coho and steelhead avoid. In these areas, cutthroat find their niche within the
ecosystem. Unlike other anadromous salmonids that spend multiple years feeding far out at sea,
cutthroat prefer to remain within a few miles of where they were born. They do not generally
cross large open-water areas. Some will overwinter in freshwater and feed at sea only during the
warmer months. In rivers with extensive estuary systems, cutthroat may move around in the
intertidal environment to feed. They may also run upriver or out to sea on feeding migrations.
(Clark County ESA program 2006).

UPLAND HABITATS

The upland portion of the site is located on a broad ridge running generally north-south; with
steep, almost sheer, escarpment to Swift Reservoir on the south side. The vegetation is primarily
healthy young reproduction and second growth forest habitat approximately 20 and 50 years old.
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Most of the site has a dense understory of coniferous reproduction, Vine Maple, ferns, Salal,
Oregon Grape and other common understory plants of the region (See Table I). Between cabin
sites, (photo 4), a minimum of 50-60 feet of undisturbed vegetation remains as a screen between
sites and is made up entirely of native vegetation, with the only non natives found in small
numbers on the abandoned logging road to the north and in open areas near FR 90. The
vegetation was so extensive that only a few species were noted continuously. The slope leading
1o Swift Reservoir is well stocked with coniferous trees, and a dense understory of shrubs, and

hetbaceous vegetation. The majority of the vegetation on the slope has not been impacted and -

provides excellent cover and forage for wildlife, however the steep slopes may preclude use by
deer and elk as access to the areas near the shoreline of Swift Reservoir. Building sites have had
trees removed for views prior to conducting the habitat assessment and recommendations made in
this document. {Photo 4)

WILDLIFE SPECIES

A Priority habitat and species map from WDFW was reviewed to determine the extent of priority
habitats near the subject site. The Priority Habitat and Species map indicated the presence of elk
winter range habitat eéncompassing the property. . Eagle nests and a communal roost are
documented on the south side of the feservoir, however they are approximately 1.5 miles
southwest of the site. Osprey nests are also noted, however the Osprey 1s not a listed species in
Washington State or on Federal Listings.

‘Based on information from WDFW that the DAC project would be impacting priority $pecies,
specific information on the species and how this projeet would jmpact them was investigated.
Priority Habitat and species maps from WDFW were reviewed to determine the €xtent of priority
habitats near the subject site. The Priority Habitat and Species map indicated, elk winter range
habitat encompassing the property, and bull trout documented as present in Swift Reservoir.
- Direct and indirect observations of wildlife on the subject site were recorded. Observations
included positive sightings, tracks, trails or major travel lanes, and positive identification of fecal

pellets or other indicators.

ELK
Cervus elaphus (North American Elk), the subspecies roosevelti range includes areas from the
coast through the western cascades. The elk are large animals that range between the size of a
deer and a moose. The typical size of a 3 year old male is 500 pounds, while older males weigh
twice that much. Antler development only occurs in males and is shortly after birth, but they do
not break the skin until the beginning of the second year when the spikes appear. The animal’s
breed typically from August to November and they typically carry the calves for 8-81/2 months.
Elk need to travel due to their need for large amounts of food. The elk at Marble Creek are
migratory elk, which means they move to different elevations during the various growing seasons
because of the availability of feed at different times of the year. “The year round ranges of the
elk varies from 1,500 to 4,000 acres, because they are generally found where the climate is less
severe and where food and cover are more readily available.” (WDFW, Living With Wildlife).
. Elk_require approximately 0.5 acre of forage per month for 6 months during the winter season, or
3 forage acres per winter period per animal to carry it on a sustained range basis (Trippensee,
Wildlife Management). They remain in the lowlands during the winter, generally below 2,500
feet, and move up hill in the spring following the watercourses as the snow recedes. The elk
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typically feed on the bottom lands.early in the morning and gradually work their way up the
hillsides as the day advances, bedding down during the middle of the day. Elk like to alternate
between open meadows, bushy undergrowth, and mature timber, depending on the season (“edge
habitat”). (NRCS, American Elk) “Apparently elk are not shy and will go out into open lands
more freely for forage.” (Trippensee, Wildlife Management) In the spring and summer, when
food is plentiful, elk arc mainly grazers, feeding on grasses, sedges and a variety of flowering
plants. In the fall and winter elk increasingly become browsers, feeding on sprouts and branches
of shrubs and trees, including conifers as a last resort when snow covers other plants.” Vegetation
specifically eaten by the elk is Populus tremuloides, Prunus virginiana, Populus trichocarpa,
Acer glabrum, Salix sp., Purshia tridentata, Ribes sp., Ceanothus integerimus, Sambucus sp.,
Vaccinium sp.,- Holodiscus sp., Cornus sericea, Amelanchier alnifolia, Sympheitarpos albus,
Rosa sp., Medicago sativa, Trifolium sp., Taraxacum sp., Epilobium angustifolium, Melilotus sp.,
and Tragopogon sp. (NRCS, American EIk) Elk are primarily active during the time of dawn and

.dusk, but if temperatures are high or the elk are being harassed they typically beconie more active

at night. “When disturbance levels are low and temperatures mild, elk may be observed feeding
in short bouts throughout the day. When not hunted, elk adapt well to humans and find lawns and
golf courses excellent places to graze.” (WDFW, Living with Wildhte).

“Although North American Elk eat a wide variety of plants that vary f6m one area to another
they are primarily grazing animals. Pederson pointed out that generally speaking grasses form
82% of the diet during the spring, 11 pefeent durinig the summer, 62% during the fall and 78%

during the winter. In addition to grasses consumed during the summer, forbs (succulent green

plants other than grasses) compose 75% of the diet. Forbs such as buttercup and asters are

obtained by grazing. (Maser et al) History of Oregon Coast Mammals.

Elk winter range encompasses the entire subject site as referenced from the Priority Habitat and
Species map. At the time of the investigation the corridors for large wildlife such as elk and deer
between developed cabin sites were wide (approximately 50-70°) and dense (Optical Density
measurements of 73-97%, with an average of 90%, from the center to cleared cabin sites) enough
to provide sufficient corridors (Appendix G). Literature searches provided documentation and
research findings concerning the required width and type of eorridor elk or deer require to utihze
them. Wildlife Habitats in Managed Forests; Thomas, J. Ward, US Dept of Agriculture, Forest
Service Sept. 1979, Agriculture Handbook No, 553. Determined that vegetation with an Ocular
Density of approximately 90% at 200 feet or less is required to give the animals sufficient feeling
of security to utilize an area for travel or cover (Appendix F).. Evidence (observations) seems to
suggest the animals will also utilize any available fravel ways if conditions at the time make the
animal feel secure in their use. Random optical density measurements were take on the BST,
DAC and GTS Short Plats, and as the vegetation was relatively uniform throughout the sites, a
general recommendation was offered for buffers between disturbed areas. No observation of
direct use was noted on the site at the time of the investigations

IMPACT ANALYSIS

This development is on steep slopes that drain directly into Swift Reservoir. Impacts would
therefore affect Swift, Yale, and Merwin Reservoirs and the lower reach of the Lewis River.
Impacts to any of these systems, although present, are negligible. No direct impacts are likely to
fish bearing streams or wetlands.
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ETC has assessed the potential impacts from the proposed development at project completion. It
is anticipated that the proposed project will have the following impacts: human disturbances to
wildlife (ATV’s, noise, roads, cabins), fragmentation of upland habitat, including the loss of some
free range travel corridors and associated upland sites, the conversion of native vegetation, and
conversion of groundwater recharge areas to roads and homesites. As with any development
there will be loss of area and the associated natural functions and values, which need to be

mitigated.

HYDROLOGY

Impacts to the hydrology (both surface and groundwater) will be negligible. The project site soils
are a mixture of Cindery Sandy Loam, and Sandy Loams with permeability rates of 0.6-2.0
in/hr..  Site construction consists of gravel roads and driveways, and natural ditches and
waterways. The only impervious surfaces that will be constructed on the site are buildings
(cabins, etc.) with small footprints (roughly 1000 sf). Roof water will be directed to native
surfaces and allowed to infiltrate. Due to the nature of the soil and it’s associated moderate
infiltration rate, although redirected by roof surfaces and to some degree road surfaces, all
precipitation will return to the subsurface as groundwater as long as adequate recharge basins or
other mechanisms are in place. This water will recharge subsurface aquifers and groundwater
through flow systems at pre development level.

Rainfall data and peak 1 hour storm precipitation rates for the Three Rivers Recreational project
is presented in Appendix D and is based on the isopluvial contour that is the nearést to the subject
site. Due to the close proximity of this site to the Three Rivers project, that data is reproduced
here as being representative of the DAC Short Plat Projects. Peak 1 hout storm precipitation for
AV SCS type 1A distribution using the King County Hydrograph Program is as follows for the 2,
5, 10, 25, 50, and 100 year 24 hour storms,

2y=0.93in; 5y= 1.10in; 10y= 1.27in; 25y= 1.44in; 50y= 1.52in; 100y= 1.6%in.

All of the developed portions of the site are made up of soils with a minimum saturated hydraulic
conductivity (infiltration rate) of 0.6-2.0 in‘hr. Using a median value of 1.3 in/hx, the site will
infiltrate all events up to and including the 10-year stormy, and at the high end the soils will
imnfiltrate all storms (i.e. infiltration rate > rainfall rate). This 1s the peak 1 hour rate for these
storms; with the 1 hour prior being approximately 41% of this rate and the 1 hour following being
approximately 39% of this rate. During the other 23 hours of the event, the rainfall/hour is less
than 0.66 in/hr during the hour before the peak event.. We therefore conclude that the soils on the
site will adequately infiltrate any local storm event, based on data presented and the fact that the
methodology provides a very conservative output.

WATER QUALITY

In the past a major concern for water quality issues for rural development near waterways has
been septic systems. In the past, some of these systems were either poorly designed, sited in poor
soils, instalied without permits, or placed too close to waterways. In addition to siting and
design; many problems developed from systems that were poorly maintained or simply failed for
a variety of reasons {mishap, tree roots, etc). Systems installed on this project will be fully
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permitted and designed around best available science concerning waste treatment systems for this
type of site. Good design, siting, permitting, and required maintepance covenants should
alleviate any water quality issues associated with these systems.

The project may impact Swift Reservoir during the construction phase, In the course of site

preparation the contractor has left a large amount of bare soil exposed, and this could wash into

the reservoir during a heavy rain storm. A mulch or blanket should be applied to these soils until
~vegetation is established.

STREAMS & RIPARJAN HABITAT

Assuming that all construction on this lot occurs on the building pad now being prepared, direct
impacts to riparian and aquatic habitats from housing construction.on these lots should be
minimal to none, due to absence of any riparian habitat in vicinity. The shoreline of Swift
Reservoir is the closest riparian habitat to these praperties, and it is more than 900 to 1100 feet
from the construction now occurring.

This analysis does not cover any possible future activity that may occur on the lower portions of
these lots, between USFS Road 90 and Swift Reservoir. 1t also docs not cover any impacts that
may occur should a heavy rain cause erggion to nearly cleared areas.

The Marble Creek® drainage is to the cast of the subject property. Subject property is mote than
1000 feet from Marble creek drainage. Drainage from this property goes to the west, and will not
affect Marble Creek.

This project is not expected to directly impact any sireams or riparian habitate Indirect umpacts of
these developments will likely occur, simply due to the increased human activity in the area. The
use of offroad vehicles and unmuffled vehicles should be prohibited, except on established
roadways,

FISH

The subject properties have no direct access to any fish bearing streams. Any fish mitigation
efforts would be better spent on projects that will benefit other areas of the basin rather than these

properties. '
WILDLIFE SPECIES

ELK

Numerous trees have been cleared from the proposed development site. The primary concern for
elk habitat is availability of food, travel corridors, domestic animals, outdoor lighting, and overall
harassment of the elk. The impacts to the elk natural habitat will be a result of fragmentation and
Joss of travel corridors, forage areas, and tree cover due to the habitat being converted into roads
and building lots. The total area converted to roads, cut/fill slopes, drives and cabin sites is
approximately 60,000 to 70,000 SF Recommendations to offset this loss of habitat that originally -

% Note that another stream called “Marble Creek” drains into Lake Merwin. Because there are
two streams with the same name in the Lewis River drainage, there may be some confusion in
various documents as to which one is being referenced.
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provided travel corridors and and possible forage areas have been included in the
Mitigation/Management Plan. '

Outdoor lighting or spotlights that shine into the habitat areas at night from the cabin sites may
impact the grazing and migration of the elk. The potential for harassment of the elk by humans,

domestic dogs, and motor vehicles is possible. -

Due to the season (October-April) that the elk typically stay on the winter range, interaction
between the cabin owners and elk should be minimal. Private forestland and other private
ownerships surround the subject site, these areas are also used by the elk as winter range. The
accepted boundary of elk winter range west of the cascades is generally below 2500 feet above
sea level (Management Recommendations for Priority Species, WDFW). Therefore this site
impacts only an extremely small percentage of the winter range of the Swift Reservoir area.
(WDF&W PHS Polygon Map, Appendix B)

Elk and other wildlife will still be able to utilize the remaining corridor areas on the site, along
with the buffer areas and the drainages connecting the site with offsite areas. Open areas created
by grading for roads and cabin sites, in particular gentle to moderate cut slopes, properly seeded
with forage mix can and will be utilized by the local populations via fingers between cabin sites.
With adequate mitigation and management there should be no significant affect on the local elk

herd.

NATURAL vs. MAN MADE IMPACTS

A few points should be noted as part of the discussion of impacts from the development of rural
or recreational developments with velatively small overall impacts. The area in and around Swift
Reservoir has in the historical past been modified by wildfire, insect outbreaks, and other natural
phenomena that created a mulfi structured forest environment. These random events created
meadows, and every phase of forest succession, forming a patchwork acfoss the region.  Man's
influence not only has created impacts in the form of development, timber harvest and other
forms of modification of the landscape, but at the same time has virtually shut down any natural

_process of modification except such events as the eruption of Mt. St. Helens. These processes
bode well for the maintenance of almost all upland wildlife and bird species by ereating the
various elemeénts essential to their maximum utilization of the landscape. The early native
americans were aware of this fact and used buming to maximize the availability of food and other
necessities of life. In today's culture activities such as The BST, DAC and GTS Short Plats can
replace, as timber harvest does, some of the elements that natural processes contributed to provide
pecessary habitat. If done responsibly and with guidance, development can fill 2 niche no longer
providéd by natral process. :

'BALD EAGLE
The priority species and habitat polygons for this species are approximately 1.5 miles away from
the project site. This project will have no significant direct or indirect affect on this species (See

Mitigation Plan).

OSPREY

No references were found stating that osprey is listed as a priority species, yet they were listed on
the Washington State Monitor List from WDFW. The Washington State Monitor List clearly
states that the “species are not considered Species of Concern, but are monitored for status and
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distribution.” (Species of Concern, Washington State Monitor List, WDFW) Therefore, no
discussion under Skamania County Critical Area Ordinance is warranted.
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MITIGATION AND MANAGEMENT PLAN

The information contained in the preceding sections of this document is based on published
information from research documents, reference books, technical papers, and best management
practices from a variety of source agencies, academia, and working professionals, including the
authors. This information was evaluated and recommendations made by the authors of this report
based on their professional experiences, academic training, and input from reviewing and
regulatory agencies. This document is designed to fulfill the requirements of the Skamania
County Critical Areas Ordinance Tifle 21A, in particular chapter 21A.05 Fish and Wildlife
Protection. Sections 21A.05.010 through 21A.05.030 and 21A.05.050 are administrative rules
that regulate new developments in fish and wildlife habitats. This document deals explicitly with
21A.05.040 Wildlife Management Plans for sites that impact, or have the potential to impact,

regulated fish and wildlife sites.

STREAMS & RIPARTAN HABITAT

At Pine Creek, WDFW required setbacks of 150 feet for a development, and on the Lewis and
Muddy Rivers, 250" setbacks that were a minimum of 20" above these rivers was required. The
building sites on the subject lots are more than 5607 above, and 900 from the nearest fish bearing
stream, wetland or riparian zone, gréatly exceeding any known setback requirements. No
mitigation actions are deemed necessary.

The road construction does however impact the umnamed drainage that flows into Swift
Reservoir. Typically a minimum of a 257 buffer is required to maintaifl water quality i such
instances.

FISH

Due to the distance from shoreline and fish bearing streams, no direct impacts o fish are
anticipated with this development, therefore no mitigation actions are deemed necessary.

GENERAL MITIGATION MEASURES

1. Apply jute mats to the major road cuts; fills, and steep slopes (Greater than or equal to 1:.5:1)
Hydroseed with organic mulch or Rexius Microblend to a depth of 1-2” for moisture
retention and seed germination (seed mix to be Washdot Erosion Control Mix or other as
approved by Skamania County). Provide a source of irrigation water (water truck with pump,
or other means) to keep seed bank wet until fully germinated.

2. Site septic systems based on “best available science” for this type of site in accordance with
DOE guidelines and permitting by Skamania County. Implement and enforce maintenance
covenants to protect sensitive areas from septic failure.

3. Discharge roof drains into dry wells, flow spreaders, or other discharge point as per Skamania
County review. Place discharge points at a distance from the top of the steep cut/fill slopes a
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distance equal to three times the height of any adjacent slope (i.¢. to first bench or TOE) or
maximum distance allowed by lot configuration.

4, Maintain any existing skid roads for wildlife corridors. Block skid roads with boulders or ‘
other means to prevent motorized vehicle use. |

5. Aliow selective pruning on trees within geotechnical setbacks for views from cabin sites,
The top 30% of the tree must be left unpruned so as to not adversely affect the survival of the
~ trees. Removal of vegetation within geotechnical setbacks should be prohibited.

6. 'Revegetate any areas within geotechnical critical areas upon recommendation of .a |
Geotechnical Engineer. Planting specifications to be provided by project environmental staff. o

7. Provide a Kiosk style sign at the entrance to the BST, DAC and GTS Shert Plats informing
and educating the residents and visitors of the unique nature of the aréa.

8. Maintain maximum naturally vegetated corridor between cabin sites (50-60 oot minimum - |
recommended). These corridors will be dedicated as open space and left in their natural state,
with the exception of unavoidable impacts that are appraved by Skamania County (i.e. septic
systems). All areas so impacted will be revegetated with forage mix. ,

9, Riparian buffers should be designated as open space and left in a natural condition. |
Geotechnical buffers could be left as open space and left ini a natural condition if required by ' . |
|

Skamania County.

WILDLIFE

ELK

1. Hydro seed and mulch all distutbed areas along the new roadways, ditches, and moderate o
milnor cut/fill slopes (i.e. less than 1.5:1) with elk forage (native grass forb mix designed
specifically for elk grazing). Jute mat application not decmed necessary provided plants are
fully established by October 1.

2. Add notifications to deeds or plat maps mforming owners or potential buyers that the
property is within the range and is utilized habitat by ¢lit and other wildlife. The property
could be damaged and the owners are liable for the repairs. Any vegetation planted on the
' subject site should be native to the area.

3. Establish covenants that limit off road vehicles afid snowmobiles to established roads on the
subject site. Install signs that inform the homeowners of this requirement. :

25 40 g1 afieg
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4. Only rustic wood fences should be allowed on the subject property (per Skamania Code
Standards).

5. Keep all dogs on leashes or controlled. Dogs should not be allowed to roam freely and
unmanaged on the subject site. All barking should be controlled and not allowed by the
owner (control barking by removing the dog from outside).

6. Outdoor lighting should be pointed back onto the cabin site property or have protective |
shields to cast down the light.
06-019 . 16

DAC; Habitat Assessment Report
Skamaniz County, Washingion



7. Maintain maximum naturally vegetated corridor between cabin sites (50-60 foot minimum

recommended). Covenants to be put in place to prevent any vegetation manipulation or .

impacts in these areas.

BALD EAGLE
1. All windows must have no glare, or 8'-10’caves/overhangs, or be shaded by natural

‘vegetation. No direct sunlight should fall on window surfaces -(unless glare resistant). -

Building covenants and permit restrictions should be in place to insure compliance.

SUGGESTED SIGN LANGUAGE

ELK AND BALD EAGLES UTILIZE THIS AREA. PLEASE DO NOT APPROACH OR
HARRASS THEM IN ANY MANNER

PLEASE BE A GOOD NEIGHBOR AND DO NQT DISTURE THE HABITAT OR WILDLIFE
DOGS MUST BE KEPT ON A LEASH, AND BARKING NEEDS TO BE CONTROLLED

ALL ATV’S SHALL BE KEPT ON ESTABLISHED ROADS OR DESIGNATED ATV
TRAILS.

Visual enhancements and species and habitat information on the in a Kiosk style presentation
would enhance the effectiveness of the sign program. :
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SUMMARY AND CONCLUSION

As with all human disturbance and development, impacts to natural systems are a-direct resuit
that cannot be avoided. Impacts are predicated on the type of development, location, ntensity,
prior land use and ownership, Public lands are primerily managed and maintained for their
intrinsic values to man, protection of water supplies, recreational opportunities, future raw
material supplies, and fish and wildlife habitat. Even on the best managed public lands some
impacts are unavoidable in the process of timber removal, recreational access, electrical power
generation, right of way easements and a host of other reasons. Many of these processes provide a
variety of ecological systems and are, in effect, replacing the natural processes, (i.e., fire, floods
(etc)), that man either eliminates or controls to the greatest extent possible. Private property
development generally does not get developed for the general good, but for the prime interest of
the owner, whatever that interest may be. Under both development scenarios, impacts are
inevitable, and mitigation and ongoing management to offset the impacts are the end result. With
well designed mitigation and a comprehensive and enforceable management plan, the impacts to
natural ecological systems can be brought back into balance. . The BST, DAC and GTS project
development has complied with existing regulations and oversight as provided by Skamania
County, Washington during development, and has provided this document through a third party
contract to address issues concerning the impact of their development on the species and habitats

on their property.

If the mitigation and management recommendations outtined in this report are implemented and

the protective covenants put in place, this project will be in compliance with the requirements of .

Skamania County Ordinance 21A,

Based on the aforementioned criféria, it is determined as the conclusion of the professionals hired
to conduct this Critical Areas Wildlife and Habitat Assessment Report and Management Plan that
the DAC project, as proposed, will have insignificant impacts on the priority habitats and species
addressed herein.
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APPENDICES

A. VICINTTY & SITE MAPS
Vicinity Map {Figure 1)
Proposed Development Map (Figure 2)

* Note Topographic and SCS Maps are an approximation of the site
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B. EXISTING CONDITIONS MAPS

‘ Physical Settings Map (Figure 3)
| SCS Soil Survey Map (Figure 4)
| - ' __Priority Habitat and Species Map (Figure 5)
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ETC recommendation:

Combine the following seeds if using Meadowmix Native Mix (by weight):
5 parts Meadowmix
1 part Native Red Fescue
1 part Regreen (sterile wheat grass)

Seed at a rate of 0.7 pounds per 1000 square feet of area.

C. SEED SPECIFICATIONS

Combine the following seeds if using Foothills Native Mix (by welght):

40 parts Foothills
1 part Native Red Fescue
1 part Regreen (sterile wheat grass)
Seed at a rate of 4.2 pounds per 1000 square feet of area.
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F. OPTIMIZATION STUDIES OF COVER AND FORAGE HABITAT
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G. OPTICAL DENSITY METHODS AND RESULTS
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H. DOCUMENTED PHONE CONVERSATIONS '

Brik Lesko — PacifiCorp Fisheries Biologist. August 7, 2006

John Weinhiemer - Washington State Department of Fish and Wildlife. August 4, 2006
Jim Byrne — Washjngfon State Department of Fish and Wildlife. Multiple conversations.
Joel Rupley, Clark County Endangered Species Act Program Coordinator: August 8, 2006 ‘
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federal agencies in Florida, Ohio and the Pacific Northwest to Working the last 13 years as an
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supervision, client interaction, project mitigation design, and agency coordination at all levels on
wetland and environmental resource projects from small urban projects to large private sector
projects in most of the Eco-regions in the Pacific Northwest. Recent project include Lincoln City
subdivision site, Yacolt Mountain quarry development project, Government Camp mixed use
project (Still Creek), Toledo Washington agricultural development, Oregon City wetland
mitigation and stream restoration, and Ducks Unlimited in Vancouver Washington.
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Senior Fisheries Biclogist

Education: M.S. Fisheries Science, University of Alaska:Southeast (1984)
B.S. Biclogy, Wniversity of Oregon (1977)

John MeConnaughey is a Senior Fisheries Biologist for Environmental Technology Consultants
(ETC). He has 20 years experience working with fisheries and fish habitat issues in the
Northwest, Alaska and the South Pacific. Mz, MeConnaughey is skilled in sampling design,
salmon life history analysis, habitat utilization, and analysis of salmon recovery issues.

His experience is diverse. Before coming to ETC, he served as a member of the Management
Implementation Planning Team, (MIPL), an interagency team tasked to study the effects of a
salmon supplementation project and related salmon recovery issues in the Yakima Basin in
Central Washington. Mr. McConnaughey lead three of the studies recommended by MIPT, and
also lead studies investigating smolt passage and migration issues. He has been a member of
interagency and international scientific teams to study and recommend policy on commercial and
recreational fisheries.

He has project and administrative experience; as the lead biologist on 9 fisheries research studies,
as the manager of a giant clam hatchery, and as an analyst for the Alaska Dept of Fish and Game.
He is proficient with statistical and data base software, and uses analytical skills to provide
reports for agencices, legislators and publication.
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Subject Property:
Proposed GTS, BST and DAC Short Plats
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Native Mixes

i

Bromus carinatus, Califronia Brome is 2
cool season native bunchgrass, adapted o a wide
variety of areas; used for erosion protection it
establishes well: excellent shade tolerance, with
good forage value for wildlife and livestock.

Festuca ovina, Sheep Fescue is a densely

tufted low-growing bunchgrass with an extensive

root system thac provides excellent drought
tolerance; slow to establish; but will crowd out
weeds. It is used in conservation seedings 4s a
low growing, persistent ground cover.

Deschampsia caspitosa, Tufted Hairgrass is
a perennial native bunchgrass ranging from Alasla to
Arizona. It is 2 large, leafy and palatable grass that
occurs on wet or damp sites.

Koeleria cristata, Prairie Junegrass isa cool
season native perennial bunchgrass. One of the first
grasses to recover after spring thaw, providing early
forage for wildfife and fivestock. Establishes easy and is
a excellent choice for re-establishing disturbed sites.

Iris missouriensis, Wild Blue tris large pale blue-
violet flowers bloom March 1o june along meadows
and streambanks from low valleys to 9,000 feet

Sunmark’s Meadow Mix is designed as a

native habitat builder, combining native meadow

grasses and wildflowers with an emphasis on
blooming season and height compatibility.
Meadow Mix is.a beautiful balance of elegance
and grace, a re-creation of the native meadows
the sertlers distovered on their way west,

Glardia pulchella, Indian Blanket excellent
for drier dreas, roadsides and meadows, pinyon-.
juniper, ponderosa pine, aspen, lodgepole pine, -
and spruce-fir communities, full sun. Red, yellow,
white and purple flowers bloom spring to late
summer. Fast growing and easily established.

Saliva coccinea, Blue Sage very showy,
aromatic, deep blue flowers grows in an elon-
gated series of spears from 12 to 24 inches tll
Blooms from early spring to late summer.

Eschscholzia californica, California ‘Poppy
beautiful bright red/orange flowers blooms
Spring to Fall on sunny and open hillsides. It is
an easily esmblished, and attractive species of

popRy-

Linaria maroccana, Spurred Snapdragon
fast growing, erect, bushy annual with lanced
shaped Jeaves; small snapdragonlike flowers in
shades of pink, purpie, yellow, and white; blooms
all summer.

Seeding Rate: 10 - 15 Pounds per Acre
/2 Pound per 1000 sq. feet '

9 jo gt alieg
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Native Mixes

‘Lolium multifiorium tetraploid, Tetrap-
loid Annual Ryegrass has wider, more succu-
lent leaves and larger plant cells with higher
water content than diploid annual ryegrass, Rapid
seedlings establishment and root growth are
beneficial to aid in recovery of disturbed and
erosion-susceptible sites.

Dactylis glomerata var. telapo, Tekapo
Orchardgrass will produce a very thick and

dense stand that is able to pevsist even under

hard, continuous grazing. lekapo is tolerant of
heat, moderate drought, low fertility, and most

foliar diseases, including rust.

Trifolium repens var. NZ, NZ White
Clover is a longlived perennial suited primarily for
pasture, but-can be used for high quality hay and silage.
White Clover is an important pasture legume in most
temperate regions of the world. it can be grown

under irrigation or on dry land where the moisture
equivalent is comparable to 18 inches or more
precipitation. It is best adapted to well-drained st loam
and clay soils, but is tolerant of poor drainage.

Lolium perenne tetraploid var. tonga,
Tonga Tetraploid Perennial Ryegrass has
demonstrated a very high rate of survivability,

Sunmark’s Foothills is an introduced seed
mix that provides erosion control and good
wildlife forage on low to mid-ejevation sites.
Quick to establish and very nutritious for
deer and elk, Foothills will provide excellent
erosion protection and forageability on weak
or disturbed sites. :

indicating it can withstand lack of adequate winter
snow cover, summer drought, and excessive heat
better than many grasses. Shown to have an alfalfa-
equivalent maturity date, Tonga lends itself to
exceflent spring growth and high forage yields for
multiple years. Tonga €an be planted with alfalfa,
clover, and other forage grasses to achieve an

excellent grazing pasture, hay, silage, and green chop.

Trifolium incarnatum; Crimison Clover isa
winter annual normally planted in theTall for forage,

' cover crops, or garden flowering. It grows vigorously

on well-drained sandy or day soils with medium-to-
high fertilicy. Crimson Clover is an imporant winter
annual forage, with growth continuing through winter.
ft thrives in a mixture with grasses, provides excelient
winter grazing, and makes a good hay -or cover ¢rop.

Lotus corniculatus, Birdsfoot Trefoil isa
non-bloating legume that is suitable for use in perma-
nent pastures or for use as a hay crop, either alone or
sown in combination with grasses, For grazing,
Birdsfoot Trefoil is used to best advantage in a rota-
tional grazing system. Birdsfoot Trefoil performs well in
areas that are not suitable for alfalfa production
because of thelr acidity, poor drainage, or low fertility.

Seeding Rate: 50 Pounds per Acre
4 Pounds per 1000 sq feet

9 40 gy aling
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Appendix lll-A
Isopluvial Maps for Design Storms

[ncluded in this appendix are the 2, 10 and 100-year, 24-hour design
storm and mean annual precipitation isopluvial maps for Western
Washington. These have been taken from NOAA Atlas 2
“Precipitation - Frequency Atlas of the Western United States, Volume
X, Washington.
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Western Washington Isopluvial 2-year, 24 hour
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Western Washington Isopluvial 10-year, 24 hour
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Western Washington Isopluvial 100-year, 24 hour
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Sheetl

Cumulativé Total 10 Min Inc. 2 Year
Time Precip Precip 24-hr-total= 5.5iinches
0 0.4 0.022
0.17 0.4 0.022
0.33 0.4 0.022
0.5 0.4 C.022
0.67 0.4 0.022 Source: NOAA Atlas 2
0.83 0.4 0.022 Precipitation-Frequency Atlas of
1 0.4 0.022 the Western United States
1.17 0.4 0.022 Volume IX - Washington
1.33 0.4 0.022
1.5 0.4 0.022 .
1.67 0.5 0.0275 Methodology: King County Hydrograph Program
1.83 0.5 §.0275
2 0.5 0.0275
2.7 0.5 0.0275,
2.33 0.5 0.0275
2.5 0.5 0.0275
2.67 0.8 0.033
2.83 0.6 0.033
3 0.6 0.033
3.17 0.8 0.033
3.33 0.6 0.033
3.5 0.8 £.033
3.67 0.7 0.0385
3.83 0.7 0.0385
4 0.7 0.0385
4171 0.7 0.0385
4,33 0.7, 00385
4.5 0.7 0.0385
4,67 0.82 0.0451
4.83 0.82 00451
5 (.82 {(3.0451
517 0.82 0.0451
5.33 0.82 0.0451
5.5 0.82 0.0451
567 095 0.05225
5.83 0.95, 0.05228
8 0.95: 0.05225,
6.17 0.95 0.05225
6.33 095 0.05225
6.5 0.95: 0.05225
£.67 1.34 0.0737
6.83 1.34 0.0737
7 1.34 0.0737
7.7 1.8 (.099. -
7.33 18 0.099 ok | Bl (RECS zg5"
7.5 3.4 0.187
767 5.4 0.297

Fage 1
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Sheeti
7.83 27 0.1485] -— |
8 1.8 0.099 . |
8§17 1.34]  0.0737 |
8.33 1.34] 00737 |
8.5 1.34]  0.0737 |
8.67 0.881 0.0484 |
3.83 0.88 0.0484 |
9 0.88] 0.0484
9.17 0.88] 0.0484
9.33 088 0.0484
9.5 088 0.0484
9.57 0.88] 0.0484
9.83 0.88]  0.0484
10 0.88]  0.0484
1017 0.88] 0.0484
10.33 0.88!  0.0484
10.5 0.88  0.0484 .3
10.67 072  0.0396
10.83 0.72, 0.0396
11 0.72] 0.0396
1117 0.72]  0.0396 |
11.33 0.72] 0.0396 |
1.5 0.72] 0.0396
11.67 072 00396
11.83 0720 00396
12 0.72]  0.0396
12.17 072]  0.03961 ...
12.33 072 0.0398
4250 - 072) 00896 o ¢ b
12.67 0.57] 0.03135
12.83 0.57] 003135
13 057 0.03135
13,17 0.57 0.03135
13,33 057, 003135
13.5 0.57; 0.03135
13,67 0.57]  0.03135
13.83 057 0.03135
14 0.57] 0.03135 -
14.17 0.57| 0.03135 £ =
14.33 0.57, 0.03135 ="
14.5 057 003135 g
467 0.5 0.0275 e
14.83 0.5 0.0275 ~N
15 05 0.0275 n
15.17 0.5  0.0275 n
15.33 05, 00275 N
155 0.5  0.0275 n
15.67 0.5,  0.0275
15.83 0.5 00275

Page 2




Sheetl

96 0.5, 0.0275
16,17 0.5 0.0275 .
16.33 0.5 0.0275

16.5 0.5 00275
16.67 0.4 0.022
16.83 0.4 0.022

17 0.4 0.022
17.17 0.4 0.022
17.33 0.4 0.022
175 0.4 0.022
17.67 0.4, 0022
17.83 0.4 0.022

18 0.4 0.022
18.17 0.4 0.022
18.33 0.4 0.022

18.5 0.4i. 0.022
18.67 0.4 0.022
18.83 0.4 0.022

19 0.4 0.022
19.17 0.4 0.022
19.33 0.4 0.022
19.5 0.4 0.022
19.67 0.4 0.022
19.83 0.4 0.022

20 0.4 0.022
20,17 0.4 0.022
2033 ... 04 0.022
20.5 0.4 0:022
2067 04l T 0.022) T
20.83 0.4 0.022

21 0.4 0.022
21,17 0.4 0.022
21.33 0.4 0.022
21.5 04,  (0.022
21.67 0.4 0.022
21.83 0.4 0.022

22 0.4 0.022
2217 0.4 0.022
22.33 0.4 0.022
225 0.4 0.022
22 67 0.4 0.022
22 83 0.4 0.022

23 0.4 0.022
2317 0.4 0.022
23.33 0.4 0.022
23.5 0.4 0.022
23.67 0.4 0.022
23.83 0.4 0.022

Page 3
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Sheaett
\
\

Cumulative  Total 10 Min Inc. 110 Year
Time Precip Precip | _ {24-hr-total= 7.5|Inches
.0 - G4 0.03
0.17 0.4 0.03
0.33 0.4 0.03 |
0.5 G.4 0.03
0.67 0.4 0.03 Source: NOAA Atlas 2
0.83 0.4 0.03 Precipitation-Frequency Atlas of
1 0.4 0.03 the Western United States
1.17 04 0.03 Volume EX - Washington
1.33 0.4 0.03
1.5 0.4 0.03
1.67 0.5 0.0375 Methodology: King County Hydrograph Program
1.83 0.5 00875
21 0.50  0.0375
2.7 0.5 £.0375
2.33 0.5 0.0375 - .
2.5 0.5 0.0375
2.67 0.6 0.045
2.83 0.6 0.045
3 0.8 0.045
3.17 0.6 0.045
3.33 0.6 0.045
3.5 0.8 0.045
3.67 0.7 0.0525
3.83 0.7 0.0525
4 0.7 0.0525
417 0.7 0.0525
- & B e BT 0ARE T
4.5 071 ¢ 0.0525
4.67 0.82 0.0615
4.83 0.62 0.0615
5 0.82 0.0618
5.17 0.82 0.0615
5.33 0.82 0.0815
5.5 0.82 0.0815
5.67 0.95 0.07125
5.83 0.95 0.07128 rg
] 095 0.07125 w0
8.17 0.951 0.07125 &
B.33 0.95 0.07125 g
8.5 0.95, (.07125 o
6.67 1.34 0.1005 ﬁ
$.83 1.34) 0.1005 o
7 134, 0.1005 ﬂ
7.17 1.8 0.1358 . m
7.33 18, 0.135 PEAR, | Wl YRR = 1 aeT7s n
7.5 3.4 0.255
7.67 54 0.405;—1




Sheetl

7.83 27, Q2025
8 18  0.135m—"
817 134, 01005
8.33 1.341  0.1005
8.5 1341 0.1005
8.67 0.88 0.066
8.83 0.88 0.068
9 (.88 0.066
9.17 0.88 0.066
9.33 0.88 0.066
9.5 0.88 0.066
967 0.88 0.066
983 0.88 0.066
10 0.88 0.066
1017 0.88 0.066
10.33 0.88 0.066
10.5 0881  0.066
10.87 0.72 0.054
10.83 0.72 0.054
11 0.72 0.054
11.17 0.72 0.054
11.33 0.72 0.054
115 0.72 0.054
11.67 0.72 0.054
11.83 6.72 0.054
12 0.72 0.054
1247 0.72 0.054
12.33 0.72 0.054
ARG e D2 L B0SAL
12.67 0.57 0.04275
12.83 057 0.04275
13 0567 004275
13.17 057 004275
18.33 0.57] 0.04275
135 0.57 0.04275
13.67 0.57| 0.04275
13.83 0,570 0.04275
14 0571 0.04275 -
1417|057, 0.04275 £8
14.33 0.57 0.04275 5%
14.5 0.57 0.04275 g N
14.67 05 00375 s:g
14.83 0.5 00375 ~J
15 05 _ 0.0875 ™
15.17 0.5 0.0375 )
15.33 0.5  0.0375 g
15.5 05  0.0375 o
15.67 0.5 0.0375
15.83 05 00375 1
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16 0.5  0.0375
16.17 0.5  0.0375
16.33 0.5  0.0375

16.5 0.5/ 0.0375
16.57 0.4 0.03
16.83 0.4 0.03

17 0.4 0.03
17.47 0.4 0.03
17.33 0.4 0.03

17.5 0.4 0.03
17.67 0.4 0.03
17.83 0.4 0.03
18 0.4 0.03
18.17 0.4 0.03
18.33 0.4 0.03

18.% 0.4 0.03
18.67 6.4 0.03
18.83 0.4 0.03

19 0.4 0.03
19.17 0.4 0.03
19.33 0.4 0.03

195 0.4 0.03
19,67 0.4 0.03
19.83 0.4 0.03

20 0.4 0.03
2017 0.4 0.03
20.33 0.4 0.03

205, 04 0.03

20670 . .0.0.40 - 0.03
20.83 0.4 0.03

21 0.4 0.03
2117 0.4 0.03
21.33 0.4 0.03

215 0.4 0.03
21.67 0.4 0.03
21.83 0.4 0.03

22 0.4 0.03
2217 0.4 0.03
22.33 0.4 0.03

22 5 0.4 0.03
2267 0.4 0.03
22,83 0.4 0.03

23 0.4 0.03
23.17 0.4 0.03
23.33 0.4 0.03

23,5 0.4 0.03
23.67 0.4 0.03
23.83 0.4 0.03
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Sheetl

Cumufativg Total 10 Min Inc. 100 Year
Time Precip Precip 24-hr-total= 15iinches
0 0.4 0.04
0.17 0.4 0.04
0.33 0.4 0.04
0.5 0.4 0.04
0.67 0.4 0.04 Saurce: NOAA Atlas 2
0.83 0.4 0.04 Precipitation-Frequency Atlas of
1 0.4 0.04 the Western United States
117 0.4 0.04 Volume X - Washington
1.33 0.4 0.04
1.5 0.4 0.04 ;
1.67 0.5 0.05 Mathodology: King County Hydrograph Program |
1.83 0.5 0.05
2 0.5 0.05
2.17 05 0.05
2.33 0.5 0.05
2.5 0.5 0.05
2.67 0.8 0.06
2.83 0.6 0.06
3 0.6 0.06
3.17 0.6 0.06
3.33 0.6 0.08
3.5 0.6 0.08
3.67 0.7 0.67
3.83 0.7 0.67
4 0.7 0.07
4.17 0.7 0.07
4.33)° 0.7 0.07;
4.5 07 0.07
4,67 0.82 0.082
483 0.82 £.o82
5 0.82 0.082
547 0.82 0.082
5.33 0.82 0.082
5.5 0.82 0.082
5.67 0.95 0.095
5.83 0.95 0.095
6 0.85 0.095
5.17 0.95 0.085
8.33 095 0.085
8.5 0.95 0.085
8.67 1.34 0.134
6.83 1.34 0.134
7 1.34 0.134
7.17 1.8 01817 - _
7.33 1.8 0.18} FEAK | HR Recthiz 1697
7.5 3.4 0.34—
7.67 5.4 0.54

Pags 1
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Shaetd

16] 0.5 0.05
16.17 0.5 0.05
16.33 05 0.05

16.5 0.5 0.05
16.67 0.4 0.04
16.83 0.4 0.04

17 0.4 0.04
17.17 0.4 0.04
17.33 0.4 0.04

17.5 0.4 0.04
17.67 0.4 0.04
17.83 0.4 0.04

18 0.4 0.04
18.17 0.4 0.04
18.33 0.4 0.04
18.5 0.4 0.04
18.67 0.4 0.04
18.83 0.4 0.04

19 0.4 0.04
18.17 0.4 0.04
19.33 0.4 0.04

19.5 0.4 0.04
19.67 0.4 0,04
19.83 0.4 0.04

20 0.4 0.04
20.17 0.4 0.04
20.33 0.4 0.04
20.5 0.4 0.04

. 20.67]. 0.4| - .. £0.04
20.83 0.4 0.04

21 0.4 0.04
21.17 0.4 0.04
21.33 04 0.04
24,5 0.4 0.04
21.67 0.4 0.04
21.83 0.4 0.04

22 0.4 0.04
2217 0.4 0.04
22.33 0.4 0.04
22.5 0.4 0.04
22 67 0.4 0.04
22.83 0.4 0.04

23 0.4 0.04
2317 0.4 0.04
23.33: 0.4 0.04 .
23.5! 0.4 0.04
23.67 0.4 0.04
23.83 0.4 0.04

!
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DAC Short Plat

Photo 1. View from building site of Lot 1,
looking west. USFS Highway 90 can be seen.

Photo 2. Same position as Photo 1, but
panning to the south to show the access
road construction.

Photo 3. Same position as Photos 1 and 2,
panning further south to show access road
construction.
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. Photo 5. View from the building site of lot
-1 lpoking through the buffer strip towards

the building site of lot 2.

s Photo 4. Another view of the access road
construction.

{3 jo gg alieg

ceL89T.Aa2 & o0




gure 80, Patches of hiding cover cap
i giameter and st be of opHimun

scuiar cover peich with & diameter 2
arge a6 366 meters (1.200 1), above rigtit,
Spuid qualify as-optimum. AR zenes within
&area are heavily used by deer ano elk,
Frisaliows fmaximurn uge of e makinum
dren b lerger patch would produce &
srigt zone of 1ess than maximum use.

cifeulas cover patoh with @ diameter as
nat s 183 metars HBOG 11, below. could
ualiiyagoptimum, All peinisin {hig pateh
v within the area heavily used by dest
i £iK any some asflantive hiding ares
emaing. Smalier paiches would nzve an
Ftarior niding zone of inadequate size.

1:5ighi distance = B1 meters {260 M.

a6h m {1,200 1y
i,

244 gm 150U 15

The animal must pensirste s far inlo
zone 1 ic he essaatially hidden; then in
sones @ and 3 it 1s Ridden fromovies in all
direclions.

Dorapy o o tacre

Higing | Radius | nr wares Ares ol cover

oover . ;

rones | Metgrs | Feel Square Hactaras | Acras’

meiers

14258 1830 8O0 3,1815) (183.0 my | 105 208 0.5 25,00
BEAEEEL. WL {31418 1220 My | 48 TE0 47 4155
L Taes 015 ap 3215 (@ 5mE o 26302 26 5.50

3 610 20 31418060 mE | 11690 1.2 789

5 Da0s (00 j@asie@0smp |o2922 05 072

g

The animal must perstrale this far a0
rone £ 1o Do egsentially hidgen: then in
zone 5 i1 is nidden from view in ai
dirpslions.

Lgd m 200 feeB1 m (200 HepE1 m (200 M-
m {830

: 483

:
i
i
{
i
!

1)
el

§1.5 m 300 it

305 m
{100 14
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Forgge argas for elk. Abuve summer
rangs. Bélow: winter range.

Wer meadows provide water and forage
tor deer.and gik on Summg: 1ange,

Figurd 58, Sight distance is ihe distance
al which 80 perceni or more ol a degr oF
elk is Rigden from an observer. Hiding
cover exists when 98 pereent or mtieg vi 8
standing deer or el is hidden &l & dis-
tance of 61 meters {200 14 or less.

Forage Areas

Egrage tor both deer ang elk is
produced to some degree in 2l
forgst arvironmenis, Cover argas
giso produce iorage, but in lgsser
quantity angd often of lower gquality.
Dptimum forage aress are basically
different from Oplimum CTOVET aréeas.
Note in figure 65 that the yieki of
grasses. forls, and shrubs is direstly
related 10 the percent of canopy
closure in a ping forest {(MeConnell
ared Smmith 1965, 1070, Skoviin el &l
1976: brwin 19765

Eorage areas incluge all natural’

and manmade bpenings and foresi
stands thal dgo not quzlify as either
hiding @r thermal cover. in the Blue
Mouniaing natural openings  may
razull from, shallow soils or siles
thai are either oo dey or too wet for
grawing tregs. )

Deer and ik have been repouried to
use manmade openings in the forest
more tham natural openings (Rey-
nolds 1968a). Work by Hershey ang
Leege {1878 in idaho inditated thal
pigarcuts were not morg heavily used
by elk than would be-expected from
the percent af the area clearcul, in
Montana, Maroum (1876) recorded
that elk aciually avoided clegarouts. In
Wyoming, Davis {1877 found signili-
cant use -of ciearculs Dy deer and elk
but more use in natural openings and
burced areas, Information from the
Biue Mountzing indicaies that elk
readily use ciearcuts. especially n
jate summer and early fall {(Pedersen,
unpublished. sse “Rélerences Clled™.

300
[
oy : \,%\
g s
& Y
£ B
= mop~ T
= H N
o s
& 5,
b RS
& N
ES ~
— \\
£ oo - "
&
t S
2
;-)
3 ok . .
€ G 20 40 BQ BG 300
< Fine sanopy (percent}

Figure 85, Relationship between pertent
of seEnopy Closure and amount Of rEss,
fort, and sheub vegelation in a pondersss -
pine sigad in gasiern Washington fMeGor
nedi ang Smith 1870
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For maximum yse by deer and elk,
forage areas should have no poimt
fariher than 183 metlers {600 D from
ihe edge of cover {fig. 6B} use be

gomes insignificant beyond  thal

point (g, 67) {Reynoids 1962, 1965a:
Harper 1964 Kirsch 1862: Hershey
ant Laege 1978), This aliows circular
forage areas of up 1o 366 maters
(1,200 i wide. or 105 hectares
(26 acres). to gualify as an oplimum
habitat arrangement (fig. &7). For
summer ranges in Montana. Lyon
{1976) suggested that openings of

from 4 10 16 hectares (10 to 40 acdres)

woultl be acceptable io elic if siash
were adequately  cleaned up =afler
legging.

Responses
to Altered Cover-Forage
Area Ratios

Forest tand managers in the Biue
Meountaing needed & refatively simpie
gystem (o help predict the response
of dear and elk 1o forsst manage-
ment practices. The predictive mech.
anism sefested was the changing
coverdiorage area ratins produced by
timber management activities and
the potential response of deel and
elk o such changes.

Deer and etk are quite mobile and,
unfortunately, ne one has been able
o deveiop dstailed information on
their response to changing cover
forage sres ratios. In the absgnce of
such data, information was gengfated
by soliciting estimates from 15 wild
life bioiogists knowiedgeable aboul
deer and elk habital requivemanis in
the Biue Mounlains This approach
was a modification of the “Delphi
Techoigue” (HelmerHirschiberg and
Rescher 1960, Gordon and Heimer
Hirschberg 1964), Estimales were
based on: {13 information about. the
way deer and glk use habiiat in refa
tion o forest-opening sdges, and {2)
the definition of optimum habital as
the maximurmn proper use over ihe
maximum possible area,

i

182966 méters
(600-1.200 10 s

183366 meters
{B00-1,200 1

Figure 66. Cover patches peoperly Spaced 10 obiain rmaxium
maximym grea by desy and €lk.

< Hicreasing chance of heavy use ol opemings

Centers of Goomngs decrsasingly utilized

Degrat 0f use {pErcant)

\-n—
Mw_‘w—-ﬂwm
3 i i i, i 3
T Opering s12e25SuMinga circiés
0.5 z 4 7 ! ‘
M i i : i
1 & 10 18 28

nslante DEIWREN COVEr areegs

78 152 229 305 3@

050 E00 S0 1000 1250

Figure 87, -Reiztionship between the size
of lorage openings and use by deer and
aik (based on datg from Harper 1965 amntd
Reynolds 1862, 1866z
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Optimum Mix
of Types of Cover

On summer and spring-fali ranges
the optimum rmix of types of cover
ipr eik is approximalely 20-percem
miding oover.  th.pargenl  thermal
cover. 10-persent biding o thermal
cover, and 60-percent iprape areas
ffig. 71 Areas thal guality as either
hiding or thermal cover showld be
counted in the more imited type. For
example. if 5 pgresnt is hiting cover,
20 percent thermal cover, and 10
percent either hiding or thermal
povar then the 10 percent should be
ciasssd as hiding cover because K8
ihe more fimited type. On winter
ranges, however, the discrelionary
balance should alwavs be assigned
i thermsal cover.

The znount of pover and forage
areas lor deer on summear and spring-
fali ranges should be approximately
20-percent higing -tover 10-percent
therma! cover, S-percent fawning
cover;, S-parcent hiding, thermat, of

Habitar for deerand elx shovly contain an
optirnum mix ol fhermat and hiding sover
T FGIagE Groas.,

Eigure 71 Oplimum mix of cover and
torgge areas for oik.

tawning cover and &0-oeroent joTage
argas {fig. 725

On ranges that are not used for
fawning, ihe & percenl in fawning
cover may be added {o sithgr hiding
or thermal cover. In such casas, opti-
muim cover would be cormposed of
20- 10 30-percen: hiding cover.and 10-
1o 20-percent thermal covern O wine
fgr ranges the discretionary balance
should be aliocaled to thermal cover.
1 the raquiremsems of ek are mel
deer vwill e adeguately cared (o0 il
they cooupy the same range. These
distribylions of fover ivpes arg nat
nearly as restrichive a8 ihey appes?
singe-many argas will pyalify as both
hiding andg thermal cover

. 3 -
S 0% viding o

Eigure 71 thormal cover 0%

| Forags
80%

Fawning cove 3
Higing. thermal, or fawning nover 5%
Figute 72

Flgure 72 Optimem mix ol cover and
forage areas for deer
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Figurs 76, Ways 1o munmize 1he goverse
Impatts of Hmber mEnggement pperstions
on habliat for deer and elk

Timber Management -
Operations

1. Thnmber management opgrations ae &
dramatic saurce of disturbance (o deer
and elk, particularly elk,

2. Congentrgte managemenl activilies
within ihe smallest possible ares and the
shoriest possinle period of time {Hershey
ang Lesge 31878, Ward 1978 The more
severs ine disiurbance, the mbre impor
tani ihis hecomes.

3. Maintain notastiviiy Zpnes agjacent (o
zanes of congeniraled aclivity {(Montana
Cooperative BElk-Logaing Study 19751

4, Gonfing linberopgrations o 3 single
deainage 21 a Hme Do ndi 100 adjacent
drainages simulianeously; disturbance
seems 0 be reduced by ridgsiines [Lyon
1975, Ward 1975),

Slash Treatment

5€. Slash cap be windrowed or piled to
treak long siph! dislanges and provide
civer in orifical areas;

7. Logging siash or dead ant down mate-
rigl can affect the way elk use &n area
Walimo 1868, Depihs of more than 0.61
metar {2 i) degrease use of both limber
stands.and clearculs (Lyon 1975, 1878).
Reduction of dead and down material 1o
Wit stancards (USDA Fores! Service 1858)
will minimize 02 problem.

Shaded or Other Fuel Breaks

5, Feel breaks in forest cover may be
ngcessary 25 pant of fire management
wpgrations. Thay arg consitered forage
argas, as they do net meet the definition of
cover,

9, Adverse inpacts of shaded or gther fusl
breaks can be minimized by keeping sight
distances 1o iess than 0.4 kitomeler {0.25
mi.

10, Garafuf atiention should be paid to the
place whare travel fanes oross fuel breaks.
Fuel preaks should be as natrow 85 possi
ple ang sl meget tirg control objectives.
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Cover

The deiinition-of optimum cover s 41) per.
ceni of the iotal area is based on an
average need. Mare cover may be neaded
in oritical areas. Winter ranges, for exam-
ple, must be sonsidered individually and
only sfter detarmining how the animais
use gach area.

Caretyl long-range planming 15 ¢8seniiai o
maintain 1he right coverlorage ares ratios
andd to wmainiain the cerrect size, shape.
ang arrangement of cover and forage
HFEAS,

Coveris used most heavily whan adjacent
10 el arsas such g5 meadows, sireams.
angd springs (Monlana Coopétalive Elk
Logping Study 1875).

Cover 15 tess used when adjacent 6. o
bisecied by, traveied reads {Perry and
Overty 1977, Ward 1876).

Travel Lanes

14, Travel lanas conceal deer and glk mov-
ing across areas that lack cover. Timberad
“stringers" aCross otherwise open slopes
are one exampie.

15. Cover within known travel rouies
shouid be maintained,

1617, Primg iotations for travel lanes are:
{1} areas of legsi topographic resisianse to
deer and ik movament such as saddies
and gaps, bands argund rigges, and
stream courses; (2} seeps. springs, and
riparian zones; and [3) cover afeas in ieca
tions that are generally deficiens in cover.

18, The size, shape. and distribution of
travei anes should be considered. Ons
primary nued is forconlinugus orrelalively
sontinueus  cover between iimbered

. grainages. Won-chotinuows | paiches. of
cover separaled by 9% melers (300 10 or

iess nften serve a3 iravet lanes,

How io Determine Deviation trom Lpiimum
Cover-Forage Area Arrangement:

11. The situation—a mixiure of forage and
SOVES BIEaS.

12, Dsetingate ihe zone of primary use by
drawing doited lines 182 meters {600 # on
both sidas of the cover edge:

43, ‘Shade all areas groater than 183
meters 600 1) from the cover édge. These
are cover and forage areas ¢f Iess fhan
maximum use; they may be¢ enhanced by
creating new covar in the forage argas and
new forage in the cover areas,

£9 Jo 19 aliey
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Roads

19-20. Roads reduce (he etisctiveness of
areas for covar.

21, Riparian zones are the mosl heavily
used habital Foeads that traverse riparian
zongs retduce use of ihisimportan] habitat
by deer and el )

22, Iinsure the usability o! torage
areas-—meadows, Slsarculs, and other
openings—Dby scizening them from main
roads with vegetation or topography (Ward
19761

253, Cuts and fills near roads should not
hioek travel routes for deer and elk.

24, Where roatis cuUt ACrOs88 areas man-
aged lor deer and el travel routes, &
minirum  right-Gi-way  or Crassing
distanse should be planagd {Montans
Covperative Elk-Logging Study 1975),

25, Roads should be laid oul o facititate
closurg wWith gates. bt may become
necessary io otose @ road in order (0.0
lect etk angd degr frorh harassment o7 in-
sure audlity hunting {Coggins 1878, Perry
anct Overly 1977,

76. Mairdain foadside vegetation as hidg-
ing cover wherever possiblie (Ward 1978).
Whare silviculiural operations ootur in
such afeas. care shoyid be takan nol o
open the areas 16 Mmore Han two maximum
sight dislances {122 melers or 400 isef).
This reduces disturbance 1o deer and ik
and makes H mose dilficuil to hur tham
from roads.

27, Avsid lopating straignl sireiches -of
road of more han 0.4 kilometes .25 mi} in
iorested sites. This will increase the cover
value for desr and elk and reduce hunting
fromn roats (Mondans Cooperative Elic
Logaing Siudy 1975). Roads shouid be
held 10 & migimum inareas managed oy
desr and ik, As many roads ag possible
ghould be closed (Perry and Overly 1877,
Thiessen 1978}
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OPTICAL DENSITY METHODS

A modified optical density procedure was used to estimate the approximate cover a vegetated buffer provides a
large game animal such as deer or elk. A 3X5 foot rectangular white poster board was placed two to four
meters into in a vegetated buffer in a location the wildlife biologist determined that an animal may hide, if it
chose to hide in the general vicinity. The poster board was positioned so that it faced a photographer standing
in a clearing outside of the buffer, and the photographer then took a picture using a digital camera of the
partially obscured wildlife biologist and board.

The optical density was analyzed using PhotoShop. The photo was cropped leaving only poster board and
vegetation in front of it. Using PhotoShop tools, the vegetation was turned black, and the portions of the
board that could be seen through the vegetation was turned white. Then using the histogram tool, the
percentage of the pixels in the picture that were black were computed. '

The picture below shows the wildlife biologist holding the poster board m a likely hiding place for a large
game animal, and the inset shows the pasteboard and vegetation after being rechuced to black and white colors
only. In this example, 82% of the board was blocked from view by the vegetation, Table | shows the results of
all usable measurements that were taken.

Photo 1. Example showing the method used for estimating optical density.
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Photo 3. Optical Density measruement
showing 91% cover.

Photo 2. Optical Density measurement
showning 92% cover.

Photo 4. Optical Density showing 82%
COVer.
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Photo 6.
Cover.

Photo 5. Optical Dénsity showing 91% Cover.
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cover.

" Photo 12. Optical Density showing 95%

Photo 11. Optical Density showing 97%
cover

Picture Name % Cover

- BST Lot3 ODI10 97% Table 1. Summary of optical

"BST Lot3 ODI11 95% density measurements taken in
BST Lot3 OD4 91% buffer areas between lots at 28
BST Lot3 OD3 &5% Marble Creek South, and D e
BST Lot3 OD6 73% Marble Creek East short plats. oo
BST Lot3 OD7 95% s
BST Lot3 ODS8 87% N
BST Lot4 ODI 95% ™
BST Lot4 OD2 92% ﬁ
BST Lot4 OD3 82% %
DAC Lotl
DAC Lotl OD2 91%

OD1 9%
N=I2  Average=90%



