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|. Introduction

Thisprojecd evel oped from di scussions begun in the Coe
Group(WAG), specifically adressing water quality resourcencerns as they relate to Total Maximum Daily
Loads (TMDLSs) in specific watersheds. The target watess{teginan Creek, Blue €ek, and Wolf Lodge

Creek) havdor a variety of reasons, been major contributors to sediment and nutrient delivery to Coeur

d 0 éné Lake.This became a focus of the Idaho Department of Environmental QUBIEQ)-led WAG, as

well as federal land managelscal landownersTribes, andhe general public

Despite a significant amount of water quality work done in these watersheds, particularly in Fernan and Wolf
Lodge Creeks, there was no consensus on just whatauasg the water quality degradation. Notably, since
around 2000, the NE Lake Coeur dO0OAl ene Watershed
primarily from development and recreation pressures. Past management, fire suppression, inveesyarspec
increasing human settlement have decreased natural resource quality. The Idaho Forest Action Plan (FAP)
identifies water quality, wildfire, conversion of forests and forest health as critical concerns. Building upon
work by tre (IDEQ) and the lodawatershed Advisory GroufWAG), and identified in multiple scoping

meetings with stakeholders, this proj&dtes a holistic approach to identify the highest priority resources issues
throughout the watershed. Toheeve landscapkevel grategies, thisVatershed Assessment andtéfahed

Action Plan (WAP)havebeendevelopedvhile implementinga limited set oflemonstration projectsithin the
watershedo show local landowner@commended ways to manage laadd to build momentum for

watershed improvenme work. A map summarizing these demonstration projects is attatheteportis
considered a first iteration of the Watershed Assessment and Action Plan, which will continue to be a work in
progress as further actions are planned and undertaken.

For this assessment, we usedombination of information sources, including LIDAR flown for this assessment,
existing information such as soil surveys, anetmaground surveys such as culverts.

This document is a written summary of a large amount of data. Since much of this informati@stsach
LiDAR, is visual and 3D, there appwer point presentations and maps available on thdrvgs as companion
material to this summary.

A. Summary

The entire watersheatea of the Fernan Creek/Blue Creek/Wolf Lodge Creek watersheds is approximately
79,000 acres, of whichbout20,000acres are privatelyowned andb9,000 acres are mostly federatiyvned.
This federal land is primarily SDA Idaho Panhandle National Forest (IPNF), with some holdingsSiyl
Bureau of Land ManagemefBLM). See the

1 Fernan Creek: 6,600 acres privét@ 600 acres federal (included)
1 BlueCreek: 6,000 acres privatel, 0 acres federal (not included)
1 Wolf Lodge Creek: 7,500 acres privadd, 0 acres federal (not included)

LiDAR was flown over the entire Fernan Creek waterqiietF included, and the Blue Creek and Wolf
Lodge Creelprivate portions(excluding National Forestnd BLM). Since this grant is federalfynded, no
grant funds can be used to investigate federal lands.
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B. Goals

The Goals for this NE Lake CDA Tributaries Watershed Assessment and Action Plan are to identify high
priority resource issues and mitigation strategies within the watershed.

High priority resource issues include:

T

T
T
T

Threats to forest health, including comalits which create potential for increased mortality due to

insects and disease, invasive plants, and less resilient forests more susceptible to wildfire and drought
Risk to communities and landscape ecosystems from uncharacteristic wildfire.

Increased senhentation and decreased water quality

Increased development and recreation pressures

High priority benefits include:

T

T

T

Water quality improvement in 303d listed streams, implementation of Total Maximum Daily Load
(TMDLs) plansandimprovingstream function

Fish and Wildlife habitat improvement, biodiversity maintenance and improvement, and threatened an:
endangered specibabitatprotection.

Working forests contributing market products and ecosystem values.

High priority goals are to identify amatioritize strategies to:

T

=

Encourage and assist forest landowners move their forest stands to site specific conditions within the
range of natural variability, with desired future conditions of providing resilient, vigorous site
appropriate and diverse fats.

Encourage and assist local communities and landowners to mitigate fuel loads and conditions
contributing to high potential for uncharacteristic wildfire, working across the landscape.

Address the highest sediment and water quality concerns withivaetieeshed.

Build on current partnerships, provide outreach, information and education to motivate people to help
improve watershed conditions.



C. Focus

The focus of this Assessment andtidn Han is on private lands within tiveatershed, due to our role as
Kootenai Shoshone Soil and Water Conservation District and our funding sources. We do partner and will
continue to build partnerships with federal land management agencies, Kootenai County, local communiti
and other involveglayers in order to take a landscape approach to watershed improvémeinicludes
education and outreach as well astlb@ground projects.

This Assessment and Action Plan is linked with, and has nested within, a more detailed stream assessme
and proritized actions for Wolf Lodge Creek throutbEQ and River Design Group, to addresstiream
and near stream improvement wouking the LIDAR acquired by this project

This Assessment and Action Plan will ba&ith its Appendixesa Landscape Forest hdowner Stewardship
Plan, and includeall the ebments needed for an Idaho Forest Stewardshipa&lamandscape level.

Individual forest landowners will still develop a s#pecific Forest Landowner Stewardship Plan for their
property, on aoluntary basisGenerally, these will be parcels 5 acres and larger inGas.share funds

are available to help develop these plans through the Environmental Quality Improvement Program (EQIF



D. Location and Vincinity Mag Fernan Creek, Blue Creek, Wolf Lodge Creek

approx 15,234 ac
6,626 ac non-fed

- TR

Wolf Lodge Ck
H approx 40,140 ac

USFS

Road
Tax Lot (Private)
Feman Ck Private

Blue Ck Private

(note: these acre numbers are original estimates and do not match LIDAR assessment acres)



Il. Watershed Assessment
A.Lidar

The foundation of the watershed assessment is the LIDAR data. As this projectivgeddweloped, advice

and input from resource professionals, especially forest hydrologists, was to use LIDAR as the basis of our
watershed assessment, due to the value of the information it provides. Quantum Spatial, of the Corvallis, OR
collected the datthrough an agreement with Puget Sound LIDAR Consortium (PSLC) in partnership with
University of IdahdMILES. The cost of LIDAR acquisition is proportional to the area covered,; i.e., thecper

cost decreases as the number of acres increasmsgelnto get an affordable pacre cost, KSSWCD and

MILES agreed to share the cost of the LIDAR acquisition. MILES did not particularly want the coverage of the
Blue Creek and Wolf Lodge Creek drainages, while KSSWCD wanted the Fernan Creek drainage tadjac
Blue and Wolf Lodge. PSLC was reluctant to collect data on the relatively small Fernan Creek watershed but
was willing to make the collection flight over the entire three watersheds. This reduceddlcesparst to a

point where the two parties (MES and KSSWCD) could afford to gather the data by agreeing to split the cost
evenly.

LiDAR was flown over the entire Fernan Creek watershed (IPNF included), and the Blue Creek and Wolf
Lodge Creek private portions (excluding National Forest). Sincgtard is federallyjunded, no grant funds

can be used to investigate federal lands.

KSSWCD partnered with the University of Idaho (U of I) to contract with the Puget Sound LIiDAR Consortium
for the LIDAR data collection. U of | wanted LiDAR over the entire Fernan Creek watershed, IPNF lands
included. An agreement was struck with U offl tleem to pay for the IPNF portion of the collection (20,200
acres) and KSSWCD to pay for the private portion (20,100).

The true value of the project is in the electronic data. This report attempts to summarize the LIDAR data to th
extent to assess cotidins within the watershed. However, the nature of the LIDAR coverage is the ability to
zoom to any particular location and either visualize it or to query the attributes. The same can be said for the
(culvert) spreadsheet data. The power, in this cagkedpreadsheet is the ability to filter the data to ascertain
the attributes of particular interest. This detailed information is projected to be valuable into the future, as par
of the watershed improvement work in progress.

The LiDAR was collected bQuantum Spatial of Corvallis, OR, in collaboration with the Puget Sound
LIDAR Consortium in the spring of 2015. The data was delivered as points, rasters, and vectors, and then
interpreted by LIDAR specialists at USFS Moscow Forestry Services Labonatilysicow, ID.Field plots

to ground truth the LIDAR data and use for interpretation were put in on selected locations in the watershe
by Ul faculty and students.

The raw and processed data is stored at several locations. The entire file collectidy E00e@B and is

much too large to incorporate into any report. It is also useful onty®IiS applications. Copies have been

di stributed to I daho Department of Environment a
Tribe, Kootenai County GISna Idaho LIDAR Consortium. Copies of the data can be obtained from
KSSWCD.

Examples of LIDARbased maps, after interpretation are shown below:



Forest Metrics
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The forest types found in the watersimeay be generalized as shown in the forest type cover map &uvest
types tend to run from more climax species such as grand fir, western red cedar, western hemlock, and
Engelmann spruce on wetter, deeper and higher elevation soils to the moreeséeal &gpponderosa pine,
lodgepole pine and western larch on drier and lower elevation Bbitsis also a functional result, not just of
elevation, butlsoof aspectsoil type,hydrologic functions, and management practices.
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This canopy cover showbat the more densely populated and more highly developed lands have lower canop
density. This is likely a function both development and of more intense forest management. Thealation
forest, which has experienced minimal harvest aené years hasiuch of the mostiense canopy. Small

pockets of lowdensity mark areas that have had fairly rebamvestcuts.

There is a ribbon of dense forestwn through the very sparsely populated land from national forest in the east
to the south side dfernan Lake. These private properties are quite inaccessible to most traffic; hence, those
lands are undevelopgand the forest remains fairtlense That is not to say that these forests are pristine or
reference quality, just that they possess a mdense canopy than those areas with greater development.

Canopy density is a relative term that shcagdnterpreted at a plstale, since the data includes shrubs and
smalld i amet er ( 1l-thggrosnd eohfirmatwprs of anyogiven plot is essential.

Watershed/Hill Shade

The images below show the Blue Creekershed both as orthoiegery and as hilhade imagerjrom LIiDAR

for comparison. These contrasting images can be used to shoimttieacies of the watershed. The resolution
can be zoomed to any degree desifddzery close resolution it can be used to expose skid trails or other
features that would otherwise be coaleel by forest canopyhese images are at a scale to easily visualize the
complexity and detail.



Hillshade Layer: Blue Cref

Hillshade 1-meter Resolution
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Todd Higens
January 25, 2019

There are many sources of GIS data available to the public that can be used for conservation and environme
planning but there are sordestinct advantages that LIDAR data provides over free and available data sources:

1 Very high resolution of one square meter

1 More accurate remote sensing

1 More accurate for small scale projects

1 Recent acquisition leads to more accurate temporal resolutien most free data sources are several
years old

The raw LiDAR files can be processed in any the user may need

1 The LIiDAR point cloud data can be used for 3D modeling

=
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1 The LIDAR point cloud data can be used in many other GIS software platforms (AutoCARB,ivi
GRASS, QGIS)

Site Specific Use




Additional Potential:

With the LIDAR and derivatives, there is still great potential to create informative interpretations for this
watershed. IDEQ plans to contract to create more intensive streasnasstsfor Fernan and Blue Creeks,
similar to the one River Design Group conducted on Wolf Lodge Creek, to drive stream improvement projects
The USFS Fernan Ranger District requested a copy of this LIDAR data to help plan management and
restoration projds. IDL used this LIDAR data to work with University of Washington remote sensing students.

Potential Future Projects could consider exploring the feasibility of building-ea&s between LIDAR and
Fire Behavior Fuel Models; attempting to derive biomass and available biomass estimates for markets; using

LIiDAR to model individual projects andgect criteria. Partnerships with colleges and Universities could be
explored to conduct these projects.
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LIDAR Canopy Height Raster

Canopy Height Raster Canopy Height Raster
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WCG LiDAR Datai Basic LIDAR Rasters

11



) Bare Earth Raster 1-meter Resolution
Intensity Raster
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Hillshade 1-meter Resolution

Aspect Raster 1-meter Resolution

Slope Raster 1-meter Resolution
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B.Geologyand Climate

Physiography and Climate
The subset (project area) of the HUC 12 watershed area lies within Major Land Resource ArddodBkrn
Rocky Mountains. It is characterized by thrustdblock-faulted mountains; and hills (USDA 2006), ridges,
and narrow and broad drainageways. It is dissected and drained by creeks and streams that generally flow fr
a northeast to southwest direction, eventually terminating in Fernan and Coeur D Aéen&lakation range
is about 2,129 ft at Blue Creek Bay (Coeur D Alene Lake) to 2,400 ft in major creek bottoms of the drainages
Fernan, Blue and Wolf Lodge Creeks. Hills (Kern Butte) and broad ridges (Folsom Ridge) are represented by
elevations of abdw2,400 ft to 3,400 ft. Mountains such as Kelly, Treasure and Huckleberry are examples with
elevation greater than 3,400 ft. The highest point within the watershed boundary is 5,348 ft near Skitwish Pez
Slope ranges from 0% in creek bottoms to 95% oreseeny steep, souttacing hillslopes along Marie Creek.
There is a strong precipitation gradient from west to east, that increases with elevation with a mean annual
precipitation of about 26.5 inches near the southwest end of Fernan Lake to 62 ingitessit Beak. (PRISM
2004). Mean annual air temperature exhibits a similar gradient, again correlated with elevation, but trending i
southwest to northeast direction, of about 47°F along the southwestern boundary decreasing to 38°F near
Skitwish Peak.Crookston and Rehfeldt 2010).

Geology

Majority of the area consists mainly of Precambrian metamorphic rocks (IGS 2018) and metasedimentary roc
of the Belt supergroup. Major formations include: the Pritchard (lower, upper), Burke, Revett and a small
amount of the St. Regis formation confined to the northeast project boundary. Kern Butte and Kelly Mountain
are within the Prichard formation (low&ern Butte, uppeKelly Mountain) map unit (IGS 2018). Copper
Mountain and Lonesome Creek are in the map drihe@Burke formation. The Revett Formation map unit
includes topographical features such as Treasure and Wolf Lodge Mountains and Skitwish Peak. Specific roc
types of these formations include, but not limitedqtaartzite, siltite and argillite. Tertiaage sediments are

noted on Folsom Ridge and on benches within and along some of the drainageways within the mid to upper |
of the watershed. A very small amount of younger, igneous extrusive rocks ({B@satide Ronde and Priest
Rapids member) aregsent in lower elevation areas near the western and southern edges of the project
boundary; south of Fernan Hill and south of Kern Butte, respectively. Quaternary age sediments (alluvium) ar
found in major creek bottoms like Wolf Lodge creek. (IGS 2018).

C.Soils

Important and major landforms within the project area ingltlded plains, flood plain steps, hill slopes, broad
ridges, and mountain slopes. Nsail areas such as water bodies are: Fernan Lake and Blue Creek Bay on
Coeur D Alene Lake.

Soils on hill and mountain slope landformslargest extent within the area.

1. Cool, moist soils on these landforms (on north and east aspects) support a mixed conifer and forb
understory vegetation. Conifer species associated with these soils includenvResteedar, Western
Hemlock, Grand Fir, Western White Pine, and Rocky Mountain DouglagHersoils are characterized
by a thick (> 14 inches) volcanic ash mantle (ash fall dominantly from Mt. Mazama) that overlie
weathered metamorphic or metasedimentack. Surface texture is medium and subsoil textures range
from medium to coarse. They are well drained and saturated hydraulic conductivity is high in surface
layers and moderately high in the subsoil. These soils are rated in hydrologic soil gro@bB. Z018

14



a, b). Effective rooting depth is typically 40 to greater than 60 inches deep. They have high to very higl
value for timber productivity. Example soils in this group are: Baultteek family, Huckle series,
Honeyjones and Hugus families. (USDA130a, b).

2. Cool, dry soils on these landforms (on west and south aspects) support a mixed conifer and shrub/fort
understory vegetation. Conifer species associated with these soils include: Rocky Mountain Douglas F
Grand Fir, Western Larch and PonderBsze. The soils are characterized by a mixed loess and volcanic
ash mantle that overlie weathered metamorphic or metasedimentary rock. Medium surface and subso
textures are common in these soils. They are well drained and have a moderately high saturated
hydraulic conductivity. Soils in this group are rated in hydrologic soil group B. (USDA 2018Db).
Effective rooting depth is typically 40 to greater than 60 inches deep. These soils have moderately higl
to high value for timber productivity. The ArdenvomdaMcCrosket soil series are representative of
soils with these soil properties and qualities. (USDA 2018b).

Soils on broad ridge landforms second largest extent within the area.

Cool, moist soils on this landform (all aspects) support a mixed conifdoendnderstory vegetation.
Conifer species associated with these soils include: Western Redcedar, Western Hemlock, Grand Fir,
Western White Pine and Rocky Mountain Douglas Fir. The soils are characterized by a thick (> 14
inches) volcanic ash mantle (Gbalet series) and a mixed mantle of volcanic ash and sediments
(Mokins series) that overlie lacustrine deposits (Tertiary sediments). Surface textures are medium and
subsoil textures are fine and moderately fine. They are well drained and moderatehaineti and

have high a saturated hydraulic conductivity in the surface and low to moderately high and saturated
hydraulic conductivity in the subsoil. Some soils have a seasonally perched water table at depths of 14
30 inches in the spring. The soileaated in hydrologic soil groups C and D. (USDA 2018b). Effective
rooting depth is greater than 60 inches deep. These soils have moderately high to high value for timbe
productivity. The Chatcolet and Mokins series are examples of a soil with theaetehatics. (USDA
2018b).

Soils on flood plains and flood plain step landfornmssmall extent within the area.

Cool, saturated soils on these landforms support Western Redcedar and varied riparian vegetation,
including hydrophytic plants. These soils fodria local, mixed alluvium. The alluvium is highly

variable ranging from fine sediments to coarse sand and gravel and is often stratified. Textures range
from fine to very coarse. They are very poorly to moderately well drained and can have a low to very
high saturated hydraulic conductivity. Soils in this group rate in hydrologic soil groups D and C. (USDA
2018 a, b). Depth to apparent water table ranges from 0 to 24 inches. Rare to frequent flooding for brie
to long periods in the spring is common. (USR&L8 a, b). Effective rooting depth is 40 to greater than
60 inches deep. The Ramsdadlies, Aquic Xerofluvents, Typic Humaquepts and Pokey families are
examples of a soils with these soil properties and qualities. (USDA 2018 a, b).

A complete Soil Reprt for the private lands within the watershed is in the Appendix. A summary table is
presented here, for the soil types, with map unit name, acres on private land within the watershed, habitat tyf
site index, volume growth rate in cu ft/acfgr forestsoils and potential fire damage haza(idsert Table and

Map)
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Summary of Soil Types within NE Lake CDA Tributaries (Wolf Lodge, Blue, Fernan Creeks)
Watershed Private Land

Volume
Map Growth | Potential
. . Acres in Percent of . Site | Rate Fire
Unit Map Unit Name Watershed| Watershed Habitat Type Index| (CMAI) | Hazard
Symbol
cu Damage
ft/aclyr
101 and| Aquic Xerofluvents,
2nmO | nearly level 260 1.20% Low
105 and| Blinn Loam, 5 to 35% Grand
2nm4 slope, very stony 856 3.90%| firtwinflower Gf 69 129 | Moderate
Blinn Loam, 35 to 65% Grand
106 | slope, very stony 606 2.80%| fir/twinflower Gf 69 129 | High
110 | Cald Silt Loam 297 1.40%| wet meadow Low
Chatcolet cobbly loam, Western redcedar/| Wp
112 | 7 to 25% slopes 97 0.40%| ladyfern 80 157 | Moderate
113 and| Chatcolet cobbly loam, Western redcedar/| Wp
2nmd 25 to 65% slopes 1,037 4.70%| ladyfern 80 157 | High
115 | Cougarbay silt loam 47 0.20%| wetland Low
Huckle ashy silt loam, Western hemlock/
2v72k | 35 to 75%slopes 349 1.20%| queencup beadlily | Df 69 76 | High
HuckleArdenvoir
association, 5 to 35% Grand Df
124 | slopes 283 1.30%| fir/twinflower 6369 | 63-76 High
HuckleArdenvoir Grandfir/twin
125 and| association, 35 to 75% flower w/ Df
2nms slopes 1,041 4.80%| hemlock/beadlily | 63-69 | 63-76 High
Typic Udivitrandgypic
HumagqueptsPokey Broad stream
130 | families 376 1.70%| bottoms, complex Moderate
Df
125
Kruse silt loam, 5 to Pp 157
132 | 20% slopes 67 0.30%| Grand fir/ninebark | 120 143 Moderate
Lacy gravelly loam, very
stony-Rock outcrop, 5 Ponderosa
135 | 35% slopes 20 0.10%| pine/idaho fescue | Pp 63 43 | Moderate
LacyBobbitt P pine/idaho Pp
association, 5 to 35% fescue Doug 63
136 | slopes, very stony 225 1.00%| fir/snowberry 106 43114 Moderate
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LacyBobbitt P pine/idaho Pp
association, 35 to 65% fescue Doug 63
137 | slopes, very stony 356 1.60%| fir/snowberry 106 43114 High
146 and| McCrosketArdenvoir Doug Pp 88 | 86
2nng assoc, 285% slopes 1,449 6.60%| fir/showberry Gf55 | 114 High
P pine/idaho Pp
McCrosketArdenvoir fescue Doug 88 Df | 82
147 | assoc, 3%5% slopes 2,248 10.30%| fir/lsnowberry 102 121 High
P pine/idaho Pp
148 and| McCrosketTekoa assoc fescue Doug 88 Df | 65-82
2v72b | 12 to 60% slopes 2,197 10.00% fir/ninebark 87 121 High
McGuireMarble assoc, P pine/idaho Pp
149 | 0 to 7% slopes 60 0.30%| fescue/snowberry | 76-84 57 | Moderate
Mokins silt loam, 5 to Grand Wp
151 | 20% slopes 328 1.50%| fir/twinflower 60 114 | Moderate
Mokinssilt loam, 20 to Grand Wp
152 | 35% slopes 50 0.20%| firtwinflower 60 114 | High
Grand
154 and| MokinsChatcolet fir/twinflower W Wp
2nng complex, 5 to 20% slopi 1,223 5.60%)| redcedar/ladyfern | 60-80 | 114157 | Moderate
Porrett silt loam,
157 | wetland 23 0.10%| Western red cedar High
Pywell muck, 2%
slopes, Frequently
159 | flooded, wetland 37 0.20%| sedge plants High
160 and Black cottonwood
2nnx Ramsdell silt loam 345 1.60%| Western redcedar Moderate
Pp
111
Santa ashy silt loam, 2 Gf 124
165 | to 8% slopes 192 0.90%| Grand fir/ninebark | 111 175 Moderate
Pp
111
Santa ashy silt loam, 8 Gf 124
166 | to 15% slopes 273 1.20%| Grand fir/ninebark | 111 175 Moderate
Pp
111
Santan ashy silt loam, Gf 124
167 | 15 to 35% slopes 16 0.10%| Grand fir/ninebark | 111 175 High
Pp
Taney silt loam, 3 to 7% Douglas 85Df | 72
186 | slopes 19 0.10%| fir/lsnowberry 100 100 Low
Tekoa gravelly silt loam Ponderosa
189 | 5 to 20% slopes 3 0.00%| pine/idaho fescue | Pp 77 57 | Moderate
205 | Water 487
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448

HububHoneyjones
families, mod
weathered beltrock

108

0.50%

hemlock/queencup

beadlily

High

449
462

and

HugusHoneyjones
families, complex, north
aspects

930

4.20%

High

463

HugusBouldercreek
Humic Udivtrands
families, toeslopes

127

0.60%

w
redcedar/ladyfern

High

464

HugusHoneyjones
families, mod
weathered, south
aspects

164

0.70%

Grand
firlqueencup
beadlily

High

466

Bouldercreek family,
weakly weathered
metasedimentary

174

0.80%

W redcedar/
queencup beadlily

High

467
468

and

BouldercreekHumic
families, weakly
weathered, lower
slopes

122

0.50%

High

470

BoulderAhrs families,
weakly weathered,
south aspects

21

0.10%

High

471

AhrsRock outcrop
Typic Vixtrixrands,
south aspect

564

2.60%

Douglas
fir/ninebark

High

472

HugusHoneyjones
Goshawk complex,
south aspects

703

3.20%

Grand fir/beadlily
hemlock/beadlily

High

473

HugusGoshawk
Minaloosa complex,
south aspects

1,450

6.60%

Grand fir/beadlily
Douglas
fir/ninebark

High

477

Honeyjones familiy,
weakly weathered,
north aspects

244

1.10%

High

478

Typic Vixtrixrandfock
outcrop-Lotuspoint
south aspects dry

244

1.10%

High

480

BouldercreekHumic
Udivitrands weakly
weathered north
aspects

581

2.70%

W redcedar/
beadlily/ladyfern

High

483

Typic Vitrixerandg\hrs
complex, south aspects
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0.40%

High

488

TimberbutteRock
outcrop complex, south
aspects, dry

161

0.70%

Douglas
fir/ninebark

High

490

HugusHoneyjones
complex, mod
weathered, north
aspects

138

0.60%

w
redcedar/beadlily
Grand fir/beadlily

High
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Forest soils range from a site index of fairly high, 175 for Grand fir, down to quite low, 63 on ponderosa pine.
Volume Growth Rates (Cumulative Mean Annual Increment) in cubic feet per acre per year also vary from a
high of 175 cu ft/ac/yr down to 43 ctidc/yr.Some soils within the watershed &we shallow and droughty, or

too rocky tobe able to support tregbiese do not show a site index or volume growth rate. Other soils are wet
meadows and wetlands, these also do not have site indexalsmegrowth rates.

The potential for fire damage hazard is also rated for each soil, most of the acres in this watershed are in the
High category.

Summary:

Forest Habitat Types

Western red cedar/ladyfern 1,865 acres
Western red cedar/queencup beadlily 174
Western hemlock/queencup beadlily 457

Grand fir/queencup beadlily 1,005
Grand fir/twinflower 4,387
Grand fir/ninebark 548
Douglas fir/snowberry 1,458
Douglas fir/ninebark 2,175
Ponderosa pindtiaho fescue 4,753

Wetlands, wet meadowstreambottoms, sedge 1,362
Note: Habitat types show what the site is capable of growing at successional climax stage, given lack of disturbance o\
long time periods. These are ne¢cessarily current vegetation types nor the tree species best suitethéosites in
terms of longterm forest health and vigor.

Site Index Lessthan 70 @ 70to 120 Over 120 Not Rated
Grand fir, Doug fir = 3,135 acres 19 acres 7,211
White pine 378 2,357
Ponderosa pine 604 6,435 67
Productivity cu ft/ac/yr Less than 100 100121 Over 121 Not Rated
(CMAI) 4,514 acres 4,075 acres 4,386 acres 7,211 acres
Potential Fire Damage Hazar High Moderate Low Not Rated
15,578 acres 4,005 acres 623 acres 0 acres

These are acres showisgsceptibility of soils to wildfire damage, and are somewhat different, but related, to the
At RFANSE NR&A] NI GAYy3Ia dzyRSNJ 0KS a2 At RTANBE aSOGAz2ys
factors.

Within the watershed, there are #8acres of water (Fernan amlue Lakes).

The soilshowpotential farmlandof:

Prime Farmland 650 ac
Prime Farmland if drained 19
Prime Farmland if irrigated 186
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Prime farmland if drained and protected from flooding 381
Farmland of statewid@nportance 137
Farmland of statewide importance if drained 1,503
TOTAL 2,786acres

Note:Manyof these potentidarmlandacres havealready beedevelogd (overlay soils farmland map with
development mapjnostly with residential developmeand other use.g. golf course)Other acres identified
aspotentialfarmland on this mgpespecially those which would need to be drained and protected from
flooding, are more valuable to the watershed as wetlands connecting the stream to the floodplain, for exampl
along the | ower end of Wolf Lodge Creek where it
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1. Map 1 ( Appendix 2)

Forest Productivity (Tree Site Index): Douglas-fir (Cochran 1978a (031))—ldaho National Forest, Idah M , and Kootenai County ...
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Forest Productivity (Tree Site Index): Douglas-fir (Cochran 1878a (031))—I
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2.Map 2 (Appendix 3)
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Forest Productivity (Cubic Feet per Acre per Year): Douglas-fir (Cochran 1879a (031)}—Idaho Panhandle Nalional Forest, Idaho-Washington-Montana, and Koctenai County Area, Idaho
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3. Map 3(Appendix4)

; Fire Damage Susceptibility—Idaho Panhandle National Foresl, Idaho-Washington-Montana, and Koolenai County Area, Idaho
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Fire Damage Susceptibility—idaho Panhandle National Forest, Idaho-Washington-Montana, and Kaotenai County Area, Idaho

MAP LEGEND

Area of Interest (AOl) Background

MAP INFORMATION

The soil surveys that comprise your AOl were mapped at
1:24,000.

I:I Avrea of Inlerest (AOI) - Aerial Phalography
Solls Please rely on the bar scale on each map sheet for map
Soil Rating Polygons measurements.
[B  Highly susceplible Source of Map: Natural Resources Conservation Service
= Web Soil Survey URL:
(] Moderalety suscoptie Coordinate System: Web Mercator (EPSG:3857)
| Slohtysusceitio Maps from the Web Soil Survey are based on the Web Mercator
[]  Notrated or not available projection, which preserves direction and shape but distorts
dislance and area. A projection that preserves area, such as the
Sol Rating Linss Albers equal-area conic projection, should be used if more
s Highly susceplible accurate calculations of distance or area are required.
» » Moderately susceptible This product is generated from the USDA-NRCS certified data as
s Slighlly susceplible of the version dale(s) listed below.
Soil Survey Area: |daho Panhandle Nalional Forest, |daho-
» #  Not raled or not available Washington-Montana
Soil Rating Points Survey Area Dala: Version 5, Sep 14, 2018
W Highly susceplible Soil Survey Area  Kootenai County Ares, Idaho
[ Moderalely susceptible Survey Area Data; Version 16, Sep 13, 2018
B Slghtly susceptible Your area of interest (AOI) includes more than one soil survey
area, These survey areas may have been mapped at different
[1  Notrated or nol available scales, with a different land use in mind, at different times, or at
Water Features different levels af detail. Thls may result in map unit symbols, soil
" " Pprop: and that do not agree
2 ShmmmmandCus across sail survey area boundaries.
Tvlnlpnﬂllil)n» Sall map units are |abeled (as space allows) for map scales
++  Rais 1:50,000 or farger.
mo  Interstate Highways Date(s) aerial images were photographed: Aug 15, 2010—Nov
~~  USRoules 4,2016
Major Roads The orthopholo or other base map on which the soil lines were
compiled and digilized prabably differs from the background
- Local Roads. imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may bs evident.
ysi Natural Resources ‘Web Soil Survey 5/29/2019
Conservation Service National Cooperative Sail Survey Page 2 of 16

26



4. Map 4 (Appendix5)

Farmland Classification—Idaho Panhandle National Forest, Idaho-Washington-Montana, and Kootenai County Area, Idaho
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Farmland Classification—Idaho Panhandle National Forest, Idaho-Washington-Montana, and Kootenai County Area, ldaho
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5. Map 5(Appendix6)

g Ecologlcal Site ID: Aquatic, Riparian and Wetland Sites- NF E. WA (PNW-GTR-593)—Idaho Panhandle National Forest, Idaho-Washington-Montana, and Kootenai ... 3
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Ecological Site ID: Aquatic, Riparian and Wetland Siles- NF E. WA (PNW-GTR-593)—Idaho Panhandle National Forest, Idaho-Washington-Montana, and Kootenai County Ares, Idaho
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D.Water Resources

Timing of flows

As described in the Wolf Lodge Creek Watershed Assessment (Begggn Group, 2016 with IDEQ), highest
discharges for the subject watersheds occur during the spring months March through May, which is driven by
the melting snowpack in the headwaters. Larger flow events are likely caused-bg-saiow events typically

seen in the late winter or early spring months. Lower flows persist from June through November until winter
rain and snow cause a slight increase in mean daily flows.

a. Water Quality

Background

AThe feder al Cl ean Wat e rrestdre and maiigin ther ceesicas, phgsica, anda n d
biological integrity of the nation's waters and to adopt water quality criteria necessary to protect fish, shellfish
and wildlife while providing for recreation in and on the waters whenever possible 33 W351.10). Water
quality criteria have been established by the Idaho legislature and approved by the U.S. Environmental
Protection Agency (EPA). These criteria are designed to protect, restore, and preserve water quality for spec
beneficial usesud as coldvater aquatic life, agricultural water supply, recreation, and wildlife habitat (IDEQ
2010).

Beneficial uses are protected by a set of water quality criteria, which include narrative criteria for pollutants
such as sediment and nutrients andmeric criteria for pollutants such as bacteria, dissolved oxygen,
temperature, and turbidity (IDAPA 58.01.02.250).

bl NN} GASBS ONAGSNALI FT2NJ SEOSaa ydziNASyida | NB RSao
the state shall be free firm excess nutrients that can cause visible slime growths or other nuisance aquatic
ANPSGKEA AYLI ANAY3I RSaAIYyFGSR 0SYSTFAOALFE dzaSadé

The concentration of phosphorus is low in surface water so that algae and aquatics is lkowezizer,

excessive growth ofigae often results when phosphorus is introduced from uplands into a stream through
increased runoff and stream erosion processes. Phosphorus primarily exists as inorganic phosphate
compounds that are very insoluble and not available to plants or as @gampounds that are resistant to
mineralization by microorganisms in the soil. However, chemical, physical and biological processes in soil an
water can release dissolved orthophosphate into solutioa form easily utilized by plants.

LRI K2Qal A W& NAfjldzy R NR F2NJ aSRAYSyYyd Aa |faz yI NN
AYLI AN RSaA3IYyFGSR 0SYSTAOAIT dzaSaodé oL5!t! pydnwm
processes. Excessive sedimentation clouds the water, céshrspawning areas, and clogs the gills of fish. In
addition, other pollutants like phosphorus are attached to the sediment and are introduced to the waterbody
(IDEQ, 2010)

In 20082009, Idaho DEQ conducted instantaneous suspended solids and nutriertorimanof 13 tributaries

G2 [/ 2SdzNJ RQ! £ Sy S [frdzS IOWR Of 2IRR y[I2 RBNY/IINES 1 a0 daAy
f2FRAYy3 2F a2YS GNROdziF NASa G2 /2SdzNJ RQ!fSyS [ ]
prioritized accordingl 2 (1 K2a$S adGdNBlFyYa (KIFIG KI@®S KAIKSNI f2FRa
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Fernan Creek

Fernan Creek has two significant storm water inputs below FernartLbke / A 1@ 2F [/ 2Sdz2NJ RQ
drain and French Gulch. To bettemderstand the nutrient and suspended sediment inputs from these sources
in relation to input from the Fernan Creek watershed, both sources were monitored during seleotain
ay26 YR NHzy2FF S@Syidao ¢KS [/ Al eppddmaiely 3 tzbtlpi@ant Sy
of the monitoring site on Fernan Creek. French Gulch is a creek which drains a large developed area into
Fernan Creek downstream of the outlet of Fernan Lake.

Fernan Creek is a perennial stream, which drains asifuare milevatershed on the north side of Coeur
RQIfSyS [1S® ¢KS KSIFRglIGSNB 2F CSNYlLy [/ NBS1 | NB
reaches of the creek flows within private property before flowing into Fernan Lake. From the outlet of Fernan
Lake the creek flows asathid@ NRSNJ a G NBF'Y GKNRdIZAK | I2fF O2dzNBS
The water quality monitoring site on Fernan Creek was located downstream of the entrance bridge to the goli
course.

During the March 3rd rakon-snow esent, the storm drain was not discharging into Fernan Creek. On that day,
the TP concentration in Fernan Creek was 0.047 mg/L, and the TN concentration was 0.392 mg/L. The TP
concentration in French Gulch was 0.102 mg/L, which was much lower than thcswethsn February,
suggesting the storm drain and French Gulch are likely to be significant sources of nutrients and sediment to
Fernan Creek.

Total phosphorus and TN concentrations decreased in Fernan Creek within spring runoff; however, they

increased kghtly from April to May.
Blue Creek

Blue Creek is a stream that drains @Square mileg  § SNAKSR 2y (KS y2NLUKSI &
¢tKS KSIFIRglFIGSNB 2F . ftdzS / NBS1T INBE GAIGKAY GKS [ 2Sdz
forest, the creek flows within private property. At its mouth, Blue Creek is a second order stream that flows
within Bureau of Land Management (BLM) property, before it flows into Blue Creek Bay. While the channel
upstream of the BLM property flows subsurfacesarly summer, recharge of the channel from the shallow
aquifer within the BLM property provides flow in this reach of the channel-y@amd. Maximum flow

observed during monitoring was 130 cfs, during the March 3rdeoaisnow event.

The water quality ranitoring site on Blue Creek was located within the BLM property at the mouth of the
Creek.On June 23rd excessive unidentified visible growth eleerved in Blue Creek, primarily within the

reach flowing through the BLM property.

Wolf Lodge Creek

Wolf Lodge Creek is a 3rarder perennial stream that drains40 squaremile watershed into Wolf Lodge Bay
2y 0KS y2NIKSIFad aARS 2F /2SdzZNJ RQ!' £ SyS [F1S® ¢KS
RQ!f SyS blraGA2ylf C2NBadoe ! LJAGNBIY 2F GKS O2y Tt dzS
all the way to he mouth. The highest flow measured in Wolf Lodge Creek was 770 cfs runoff.

The water quality monitoring site on Wolf Lodge Creek was from a bridge on Wolf Lodge Creek Road upstree
of where Wolf Lodge Creek fl@into a grazing/wetland area at the mouth. Nutrient and TSS concentrations
were highest during spring runoff.
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{ dzZa LJISY RSR &SRAYSY(G YR ydzZiNASY(d Y2yAd2NRAYy3I-0o2F wmo
snow events, spring runoff, and duringet summer lowflow season concluded the highest instantaneous
suspended sediment and nutrient concentrations were observed during earkpnasmow events.

Nutrients (Phosphorous)

When prioritizing watersheds for efforts to mitigate phosphorus deliveréd bli NA 6 dzi I NA S& Ay G :
Lake, the focus should be on watersheds where human activity has resulted in excess pollution. Although tot
load into Coeur d'Alene Lake is important in determining which tributaries are contributing the most
phosphorusthe total load is biased towards large watersheds by their size. Total phosphorus loading occurs |
a natural/undisturbed state, and a large natural/undisturbed watershed could have a higher loading than a
small highlydisturbed watershed if total load & the only element of prioritization

The goal for setting priorities for phosphorus restoration efforts was to have the largest benefit for the lowest
cost. Therefore, an alternative analysis was performed to evaluate TP loading rate (in Ib/mi2/yryiofuadi
watersheds by using TP load, the number of days in the flow period, and watershed area information. With
this information, we were able to make predictions on the load per square mile per day for tributaries that
RN} AYy AyG2 /2SdsBpg RQ!fSyS [F1S o¢tofS

In terms ofTotal Phosphorus Priority Schedule for Tributaries to Coeur d'Alene Lake: Fernan Creek was #2,
Blue Creek was #1, and Wolf Lodge Creek was #4.

Sediment

The Idaho numeric standard for sediment impairments in streams is specific to tyrfillis standard is most
often utilized when assessing sediment pollution from a source on a stream. For example, turbidity levels are
measured above and below a feed lot. It seemed reasonable to evaluate for turbidity pollution during the rain
on snow eents, since turbidity was measured on every stream during each of these events. A comparison we
made with individual stream turbidity measurements to the average turbidity of streams in the watershed.

Water quality monitoring for sediment is a challeraehigh flows. Results from duplicate samples taken in
response to rain on snow events were outside data quality objectives. During such high flow events, more
sandsized sediment is suspended in the water column. With enough data, turbidity/TSS (gpehsed
sediment) regression curves are a good tool to predict TSS in a stream using just a turbidity meter. Although
more data needs to be collected to have relative confidence in such a correlation, initial results show high
correlation on anumbero®®S G NA o6 dzi I NASa G2 /2SdzNJ RQ! £t SyS [ 1 S¢d
discussed above, this correlation should be generated at lower flows on these streams Although phoesphorus
02dzy R AaSRAYSYyG Aa I 02y OSNY 7T 2réeddtobSaridiiciedsd dvalugdts [ |
OSYSTAOALIT dzAS AYLI ANXSY(d RdzS (2 aSRAYSyidldAz2y 2
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b. Sream and Riparian Conditions

The LIDAR data, once interpreted, is particularly valuable in helping to assss® coditions, including
streambank erosion rates, stream channel sinuosity/chanatdin, floodplain connectivitand riparian
vegetationcondition. Examples are shown in the PowerPoint accompanying this report. Again, IDEQ
contracted with River Design Grotpuse this LIDAR and #he-ground survey work to develop the Wolf

Lodge Creek Assessment, to identify sipecific stream conditions. Thisdepth survey is available at
www.riverdesigngroup.com/projects/WeliodgeCreekassessment. IDEQ and partners have used this River
Design Group assessment to identify-thie-ground stream improvement work, find funding (319 Clean Water
Act) and complete the improvement work projecihere is also large potential to keep going with stream
improvement project work, also seeking Restoration Project funding. There is momentum to conduct similar
LiDARbased stream condition assessments on Blue and Fernan Creeks in the near future.

The védue of the LIDAR to show ground level conditions is shown below, where on the left is an example of
Fernan Creek up higher where it is not channelized by roads and other land uses, and on the right lower dow
in the system where it has been channelized.

Fernan Creek Natural Vs. Channeled

Closer to natural Channeled and straightened
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DATA SOURCE: WOG LIDAR

Gradients for edt stream system are shown belofwom steep, high gradient stream reaches in the
headwaters to lower gradient stream reaches in the valley bottoms.

More detailed elevation profiles and 3D models are shown for each stream in the PowerPoint.
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Wolf Lodge Creek, Blue Creek and Fernan Creek Gradient A

Miles

Legend 0 075 15 3 45 6

Creek Gradients

B Lov Gradient ———
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_ Low to Moderate
Nalural Resources Conservation Service
- Steep Gradient

The LiDAR shows riparian vegetation height, and is used to show streambank erosion risk.
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Fernan CreekMost of the upper portion of Fernan Creek is in good condition, with fairly healthy riparian and
stream functiongbelow)

Fernan Riparian Erosion risk; Upper Fernan Creek i
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January 22, 2019
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Fernan Riparian Vegetation Height A

Legend

Fern Riparian Vegetation Height|

Fernan HUC-12

— — Miles Created By

0 05 1 2 3 4 Todd Higens
January 3, 2019

Exceptions are road crossings on the USFS, where vegetation height is low and erosion risk is high, shown
below.
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Fernan Riparian Erosion risk; Upper F.S. Road Crossings

Stream conditions become somewhat poorer lower down in the system. Still on USFS, a gun range shows in
both the riparian veg heightander@sy NA a]1 Y2RSfa Fa I aK23alLl2ié o6KS
(below).

Fernan Riparian Vegetation Height i

] 10.0-56.0
Fernan HUC-12]
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0 005 01 02 03 04 Todd Higens

January 22, 2019
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FernanSreambankBosion Rsk

As you get lower down in the Fernan drainage, and onto private land, conflicts with land use, especially
development and roads, cause stream ciioths to decrease. There is substantial potential to improve
stream and riparian area conditions here, working with willing landowriérs could include addressing
stream stability, channelization, fish habitat elements, and vegetation improvementwohis decrease
sediment and nutrient inputs into Fernan Creek and Lake.
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