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Body of Report 

Summary 

I 	Clear Hills Iron Ltd. (CHI) conducted office research and field operations during the 
assessment period directed to obtaining iron formation physical and chemical data 
suitable for defining a location for a mine. The field program began with outcrop 

U 	examination within the project area during the 2004 field season and integration of data 
from nearby outcrops reported in the literature. During 2006, CHI initiated a drilling 
program in the Rambling Creek watershed. A total of tO diamond drill and 5 auger drill 

U 	holes are reported here. In addition, CHI and the Alberta Geological Survey worked 
together to obtain and organize publicly available data on the Bad Heart Formation from 
coal exploration reports, water wells, outcrops and oil and gas exploration. New data 

I reported here was entered into a common database with the regional data. 

Introduction 

Regional Geology 
The deposit is usually referred to as the Clear Hills or Peace River iron formation in the 
earth sciences literature, and is entirely contained as a fades within the Bad Heart 
Formation of the Smokey Group dark grey marine shales of Upper Cretaceous age (Table 
1). The beds are generally flat lying, although Gravenor notes a gentle dip to the south-
southwest at 10 feet to the mile (Gravenor, 1962). Outcrops are sparse and occur most 
often along the eastern and southern margin of the Clear Hills. They also occur in creek 
valleys along the Notikewin River, which is the northern boundary of the deposit (Kidd, 
1959). Scattered showings of oolitic sandstone have also been found in the northernmost 
part of the Clear Hills (Bertram and Mellon, 1975). Oilfield data suggests the iron 
formation continues to the south east, but becomes fairly normal sandstone to the west 
(Kafle and Olson, 2006). 

The Upper Cretaceous Wapiti Group continental deposits and glacial deposits overlie the 
deposit uncomfortably where the Wapiti has been eroded away. 

I 	The Puskwaskau Formation marine shale overlies the Bad Heart elsewhere (Bertram and 
Mellon, 1975). The Puskwaskau Formation was defined by MeLearn (1918, 1919) to 
describe the upper shale assemblage at the top of the Smoky Group. The type locality is 
along the Lower Smoky River near the mouth of Puskwaskau Creek upstream to the 

I 

	

	appearance of the overlying Wapiti Formation. It locally has an upper sand member 
called the Chinook Sandstone. 

Wall (1960) defined the Puskwaskau as a recessive, thinly bedded, dark marine shale 

I with some white speckle d shale appearing midway between the Bad Heart unconformity 
and the overlying Wapiti. Ironstone nodules occur within the shale, but do not appear to 
have any relation ship to the Bad Heart iron formation. Wall (1960) described the contact 

I 	with the underlying Bad Heart as conformable and the overlying Wapiti as transitional. 
Where the Chinook Member sand is present, it occupies the contact zone with the Wapiti 
and the Puskwaskau Formations. 

I 	Sweet and Boyce (in press) examined core from drill holes 0201, 0202 and 0203 that are 
known to have penetrated through the presumed transition zone between the Wapiti and 
the Puskwaskau and between the Puskwaskau and the Bad Heart. They determined the 
age of the rocks in the WapitiPuskwaskau transition zone as possibly Early Campanian. 

I although in may also be late Santonian, based on Palynological evidence. The suggestion 
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is that the Puskwaskau sediments are contemporaneous with the lowermost Wapiti and 
that sedimentation was continuous. 

The lower contact of the Puskwaskau and the upper contact of the Bad Heart may also be 
continuous or include a short diastem. Palynological evidence would support an Early 
Santonian age for the lower Puskwaskau/uppermost Bad Heart and Coniacian or earlier 
within the Bad Heart The lowermost Bad Heart is carbonaceous, exhibiting an 
amorphous kerogen character containing woody debris. 

Gravenor (1962) interpreted the base of the iron formation as unconformably overlying 
the Kaskapau Formation, as did Kidd (1959). The nature of the upper contact was not 
been described. 

Hamilton (1980) describes the Bad Heart lithology as a dark brown and green to black, 

I ferruginous oolite, forming a bed up to 1 Om thick. The iron rich bed is thickest in the 
northeast and thins to zero to the southwest. The oolitic fades changes gradually into 
siltstone and argillaceous sandstone at the featheredge of its eastern extent. The overall 

U area of the iron bearing facies is 11,100 ha and is restricted to the summit area of the 
Clear Hills. The sedimentology of the iron beds has not been described in detail. It 
generally appears to be estuarian and possibly deltaic (Kidd, 1959). 

1 	 Donaldson et al, (199 8) conducted an extensive review of regional facies relationships 
• 	 within the Bad Heart Formation using both outcrop data from oilfield logs and cores. 

They discovered that the Bad Heart displays a systematic variation in thickness from a 

I 	
zero edge to the west where it onlaps the Marshybank Formation with a zero edge in 
northeaster British Columbia to an average of 20m in the Clear Hills area. In terms of 
fades, the shallow zones tend to be shaley and the deeper zones are sandy. The transition 
is sharp. Donaldson et al (1998) demonstrate the change occurs over a distance of from I 

' 

	

	 to 2 km. They also mapped a number of areas where the Bad Heart is in excess of 30m 
thick. 

Structural Geology 
Kidd (1959) describes the regional structure as homoclinal, with southwest dips of 20 to 
25 feet per mile. Local folding is known, but of minor importance. He interpreted the 
dip on the iron bed as 8 feet per mile, to the southwest. The thickness of the iron bed 
varies from zero to lOm and forms a series of sandstone bodies that trend northwest, 
which are exposed along the flanks of the hills at elevations between 2,500 and 2,700 feet 
(Bertram and Mellon, 1975). 

During the 1990's, an intensive multidisciplinary study of the region was engaged under 
the general direction of the Geological Survey of Canada called "Lithoprobe". As part of 
the program, a series of deeply probing seismic surveys were conducted to help 
understand how basement structure affected the overlying sedimentary column. Lines 11 
and 12 pass just south of the Clear Hills (Figure 9 in the Whitemud Prospect Assessment 
report, Sneddon (2006)). These lines (Figure 10 in Sneddon, 2006) show the effects of 
reactivated basement faulting on the structure of the Peace River Arch and of the Clear 
Hills. Donaldson et al (1998) interpreted the thickness and facies variations in the Bad 
Heart to have been caused by basement subsidence along the major fault zones that show 
up clearly in both the aeromagnetic maps (Figure 11 in Sneddon, 2006) and seismic 
sections (Figure 10 in Sneddon, 2006). Work to tie the Lithoprobe results with faulting 
identified through drilling and oilfield data is in progress at the time of writing. 

Mineralogy, Petrology and Economic Geology 
The Clear Hills iron deposit is composed of a variety of iron minerals (Petruk. 1977). 
The economically most significant are characterized in the following paragraphs. 
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Marcasite: 

I 	Marcasite is a dimorph of pyrite found in the orthorhombic system and composed entirely 
of FeS2  (Deer et al, 1992). It has a density between 4.95 and 5.03; has a hexagonal 
coordination with sulphur that produces layers instead of being stacked like pyrite and is 

I 

	

	a darker brassy colour. The Marcasite crystal has a hexagonal pattern instead of the pyrite 
cube. 

Occurrence: Marcasite is associated with coal or other sediments and is formed under 
lowtemperature conditions. It may be associated with low temperature hydrothermal 
deposits as well, disintegrating into sulphuric acid and iron oxide. It appears in both the 
Bad Heart Formation and in the underlying Kaskapau Formation. 

Marcasite is unstable under standard conditions. 

Chamosite: 
Chamosite is the member of the chlorite group dominated by iron, composition 

approximately {Fe",Mg,Al,Fe ... }6{A1SiO2}Ojo{OH}. 

"Chamosite is monoclinic in crystal habit and is an important constituent of oolitic Fe 
ores" - from the Dictionary of Geological Terms (Bates and Jackson, 1984). 

Related minerals include the chlorites, delessite and thuringite, which are similar to 
chamosite, but the former occurs in true spherulites in amygdaloidal rocks and the latter 
in schists (Hurlbut, 1959; Hurlbut and Klein, 1985). 

"Greenalite, an iron silicate occurring in amorphous granules in ores of the Lake Superior 
region, also resembles chamosite." (Bates and Jackson, 1984). 

Occurrence: chamosite is a prominent constituent of oolitic sedimentary iron ores that 
are prominent in the Jurassic of England, where they are usually known as ironstones and 
are commercially important low-grade ores. According to 1-lallimond (1925), they are for 
the most part of marine origin, but some are probably fresh water. The usual associates 
of chamosite are siderite, calcite collophane, pyrite and various detrital minerals. These 
chamositic ores are also found in the English Midlands, Lorraine, Luxembourg and the 
Salzgitter ores of Saxony (Evans, 1992). 

Nontronite: 
Nontronite is an iron-rich, dioctohedral montmorillonoid (also known as "smectites"), 
(van Olphen, 1977). The amount of iron varies from 0.0 to 2.0, with a modal value of 
0.15 as Fe 3+ . Montorillonoids are derived from volcanic material, normally weathered 
volcanic ash. They are distinguished from other clays by their two-layered structure, 
which adsorbs water readily, causing them to swell up to twice its dry state volume. The 
iron is associated with the octahedral sheet. 

Nontronite apparently forms under the same general environmental conditions as the low-
iron montmorillonites. It is formed by hydrothermal alteration and as vein fillings. 
Basalt that has been subject to hydrothermal fluids will also form nontronite. Iron enters 
the octahedral sheet and replaces aluminum under reducing conditions by isomorphous 
substitution. Where reducing conditions remain, nontronite is sometimes associated with 
free aluminum and other amphoterie metals. 
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Montmorillonites in general also admit organic compounds of a polar or ionic character 

I 	between the unit layers. The adsorption of the organic compounds leads to organo- 
complexes. 

A light to medium grey swelling clay exhibiting magnetic properties was observed in the 
shales overlying the iron formation in several holes during the current exploration 
program. Geochemical analysis and further rock properties work is in progress at the 
time of writing. 

During petrographic analysis, the writer observed some clays within and above the iron 
formation were weakly to moderately magnetic. While none of the standard references 
refer to magnetic properties of nontronite, it is defined on the basis of possessing trivalent 
iron in its structure. 

Goethite: 
Goethite is a hydroxide of iron corresponding to the formula FeO(OH) crystallizing in 

the orthorhombic system. It occurs in prisms, but is often found in foliated or other 
massive forms. When observable, it shows one good cleavage parallel to the prism; 
fracture, uneven; hardness, 5-5.5, specific gravity, 3.3-4.3; luster adamantine to dull; 
colour;yellowish, reddish, brownish to nearly black; translucent to opaque. It is found 
associated with hematite and limonite, being perhaps in part an alteration product of the 
latter mineral. Goethite is used as an ore of iron. There are many European localities, 
including Bohemia, Saxony, Westphalia, and Cornwall. In the United States it is found in 
the hematite mines of the Lake Superior region and in Colorado (Considine, 1983). 

' 	 Occurrence: Goethite is one of the commonest minerals and is typically formed 
under oxidizing conditions as a weathering product of iron-bearing minerals. It also 
forms as a direct inorganic or biogenic precipitate form water and is widespread as a 

U deposit in bogs and springs. Goethite with limonite forms the gossan or "iron hat" over 
metalliferous veins. Large quantities of goethite have been found as residual lateritic 
mantles resulting from the weathering of serpentine. Bog irons are formed in part by iron 

I 

	

	bacteria that absorb the iron from water and later deposit it as ferric hydroxide on the 
bottom of the pond. (Hurlbut, 1959) 

I 
Siderite is a mineral carbonate of iron, FeCO3. It is hexagonal with rhombohedral 

I crystals, and also occurs in various massive forms. It has a rhombohedral cleavage; 
uneven fracture; is brittle; hardness, 3.75-4.25; specific gravity, 3.96; luster, vitreous to 
pearly; colour, gray, yellowish or greenish gray, green reddish-brown and brown. 

• 	 Difficult to fuse, it becomes strongly magnetic when heated and forms a black, strongly 

• 	 magnetic residue. It is soluble in HCl. 

I 	
Siderite is found as concretionary masses in the sedimentary rocks; as a replacement 
mineral from the action of iron solutions upon limestones; and in metalliferous veins as a 
gangue mineral. Ili, relatively common (Considine, 1983). 

I 
I 
I 

I
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Occurrence: Siderite is frequently found as clay ironstone, impure by admixture with 
clay materials, in concretions with concentric layers. As black-band ore it is found, 
contaminated by carbonaceous material, in extensive stratified formations lying in shales 
and commonly associated with coal measures. These ores have been mined extensively 
in Great Britain in the past as the chief source of iron, but at present are mined only in 
North Staffordshire and Scotland. Clay ironstone is also abundant in the coal measures 
of western Pennsylvania and eastern Ohio, but it is not used to any great extent as an ore. 
Siderite is also formed by the replacement action of ferrous solutions upon limestones, 
and if such deposits are extensive they may be of economic value. The most notable 
occurrence of this type is in Styria, Austria, where siderite is mined on a large scale. 
Siderite, in its crystallized form, is a common vein mineral associated with various 
metallic ores containing silver minerals, pyrite, chalcopyrite, tetrahedrite, and galena. 
When siderite predominates in such veins, it may be mined, as in southern Westphalia, 
Germany (Hurlbut, 1959). 

Opal: 
Opal is the microcrystalline form of cristabolite. Opal is hydrous silica, Si02 .n1120, 

with variable water content. It never appears in crystalline form, always as masses, vein 
fillings or as pseudomorphous replacements for wood, bone or shells, usually following 
burial by volcanic ash. Opaline silica appears in many forms: geyserite from geyser 
deposits, siliceous sinter (fiorite) from siliceous waters of hot springs, and diatomite 
(diatomaceous earth) from siliceous shells of diatoms and comparable microscopic 
species. It has a conchoidal fracture, hardness 5.5-6.5; specific gravity 2.1-2.3; luster, 
vitreous or greasy to dull; colour very variable, colorless, white, milky-blue, gray, red, 
yellow, green, brown, and black. Infusible. Insoluble. Reacts like quartz. Gives water 
upon intense ignition in a closed tube. 

Often a beautiful play of colours may be observed in gem varieties. The colour play 
' 	 in opals is attributed to three different mechanisms: finely divided pigmentation of 

foreign material; light interference by open-spaced grid of cristabolite crystallization; and 
reflected light. It may well be that tow or all three causes may contribute to the color 

' 	 effect in any given opal specimen. Before a more complete understanding of opal color 
is established these phases seem to be of prime significance. 

Opal is deposited at relatively low temperatures and may occur in the fissures of 
almost any type of rock (Considine, 1983, and Hurlbut, 1959). 

Petrography, Petrology and Dia genesis 
The most obvious feature of the Clear Hills iron formation is its oolitic character. The 
term "oolite" has a variety of forms that can make description somewhat hard to follow. 
A single, discrete particle of the Bad Heart iron formation is an "ooid" or "oolith", the 
two words being synonymous. The rock composed of ooids is an "oolite" or can be said 
to have an "oolitic" texture. The Dictionary of Geological Terms (Bates and Jackson, 
1984) prefers the name and spelling "oölith", although the form with the umlaut dropped 
is normally used in the literature. According to the Oxford Dictionary, the word "oolite" 
comes from the Greek words for egg and stone, while "ooid" simply means egg. In 
North American usage, therefore, the terms "oolith" for the particle, "oolite" for the rock 
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type and "oolitic" for texture would be the preferred usage. The material quoted below 
preserves the language of the author when quoted; otherwise the preferred forms will be 
used. 

Ooliths are well rounded, sand-like particles, originally formed from calcite but 
sometimes subsequently altered to either dolomite or entirely silicified. The structure is 
typically concentric about a nucleus, and often with radial lines. Coarse-grained oolites 
(D50>Imm) are called pisolites. 

The sedimentology of oolites has been the subject of debate for about 80 years. Two 
divergent opinions exist concerning their formation and diagenesis. One body of opinion 
(Holmes. 1978) believes they are formed by precipitation of calcite. Waves and currents, 
causing them to be rolled around on the sea floor and coated with successive concentric 
layers, agitate the particles. The wave action produces particle sorting, resulting in the 
quite uniform size distribution that is a characteristic of ooliths. 

The other body of opinion, first synthesized by Grabau (1924) and more recently 
described in detail by Jones and Goodbody (1984) holds that oolids are formed from fecal 
pellets associated with bottom dwelling worms and crustaceans. The process described 
by Jones and Goodbody was observed in the Bimini Lagoon, and off Grand Cayman 
Island in the Caribbean. The morphology, composition and texture of the nuclei from 
these recent deposits suggest that they originated as pellets, probably from the burrowing 
shrimp Callianassa. Evidence, including the presence of spherulites in the ooid nuclei, 
suggests that bacteria may have played an important role in the initial lithification of the 
pellets and the subsequent development of oolitic films around the pellets. Many of the 
ooids observed are incorporated in the walls of Ophimorpha, a burrow system possibly 
formed by the shrimp Callianassa. Included in the wall structures of the Ophimorpha are 
double pellet structures. The setting of ooids in wall structures suggests that some of the 
ooids formed below the sediment-water interface. 

Dunbar and Rodgers (1957) reviewed the debate in detail and conclude the two 
mechanisms probably operate independently. They note that for shallow water, high-
energy environments to be assigned to a particular oolite bed, the usual textures and 
bedding features of moving material should be present. For quiet water, a biological 
origin should be inferred, evidence of bioturbation should be present and small scale 
bedding features should be absent 

The economic significance of the sedimentology of the Clear Hills deposit lies in the 
relative homogeneity of the iron formation. It appears to have been quiet water, well 
bioturbated ocean bottom environment with a relatively uniform in mineralogy. A high 
energy, well-graded deposit will display heterogeneous mineralogy. A heterogeneous 
environment will tend to localize heavy minerals in low energy zones or in beds 
representing the waning of a particular storm event. A homogeneous bed will be mined 
continuously by high capacity equipment. A heterogeneous bed can be high graded by 
much smaller, more mobile equipment and a more intensive mining strategy. 

Exploration 
Initial field work concentrated on visiting accessible outcrops and mapping from air 
photos, publicly available data bases and satellite imagery. A set of base maps were 
prepared for CHI by Precise Drafting Services Ltd., who are also the custodians of the 
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database created for this project. Copies of the database are also held by the Alberta 
Geological Survey and Summit Environmental Ltd. 

The 2006 Rambling Creek Prospect field program was designed using the public data 
described elsewhere. The field design called for a summer campaign with up to 50 holes 
on a grid created by existing seismic exploration cut lines and involving a minimum of 
vegetative cover removal- Some of the equipment used is shown in Figure 1. The goals 
for the drilling program were: 

• Establish the presence of iron formation within the permit area 

Establish the tenor (grade) range for iron content 

• Determine the best location for a more intensive drilling program intended to 
establish the resource potential for the prospect 

A camp was established on the south boundary of Permit 9304050911 consisting of three 
well site trailers, a fueling station, a helipad and parking area. 

The seismic cutlines used for access to each drill point were scouted by quad and 
helicopter reconnaissance, then brushed out using a mechanical mulcher (Figures 3, 5 and 
9). An Enviro-Tech Surveys Ltd. land survey team located, flagged and tagged each drill 
point using a combination of GPS and optical positioning and leveling techniques. 
Access to each line was scouted, marked and mulched using the same techniques, then 
spotted in by the survey team. 

I 	
Wet ground was a continuing problem for the operation (Figure 7). Access routes were 
made passable only by a combination of rig matting positioned by bulldozer and track 
hoe equipment (Figures 2 and 6) and by helicopter where hauling the matting into 

I 	
position by ground-based equipment was impossible (Figure 10). Steel and wood 
matting was attempted first. It proved unreliable on the softest ground, where it sank 
under traffic. Corduroy composed of available dead timber and slashed or mulched 
debris with steel and wood matting was more successful, but judged by Alberta 

I Sustainable Development officials as too environmentally damaging. 

A workable solution to the muskeg traffic problem proved to be geotextile placed directly 
on the ground then covered by all-wood rig matting. Traffic was cut to a minimum by a 
series of measures, including placing crews working in outlying areas by helicopter. The 
all-wood matting successfully carried all traffic, including heavy machinery, without 
significant environmental damage. 

At the completion of the program, all equipment and personnel were drawn back to the 
camp site and as they left, the access trails were reclaimed and matting was dragged out 
behind dozers. Each steel mat carried four all-wood mats and the entire evacuation and 
reclamation of access was accomplished within 72 hours. 

Environmental issues were addressed during the program by 1) a Phase 1 office-based 
study (Summit Environmental Consultants 2005) and a series of air and ground surveys 
and observations carried out by staff from Summit Environmental Consulting Ltd. The 
main issues of concern were soil erosion in and around stream crossings; potential 
fisheries impacts; and interaction with wildlife. Each environmental team submitted 
reports which included recommendations for reclamation procedures and mitigation of 
any potential environmental damage. The reports appear in Appendices A, B and C. The 
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final versions of these reports and the Phase 2 baseline report will appear in the next 
Assessment Report. 

Drilling was difficult in the project area, with swelling clay frequently causing stuck pipe 
and consequent damage to the drive mechanism- Access problems delayed the start of 
drilling, although egress by both rigs was efficient and produced no damage to either the 
augur or the diamond drill and all surface disturbances was successfully treated once the 
rigs left the site. Of the 50 holes spotted in by the surveyors, only 11 were completed as 
planned (Table 2). At the time of writing, petrography was in progress; and plans for 
submission of the cores and cuttings for geochemical analysis were well advanced. The 
results will appear in the next Assessment Report. 

Conclusions 

I No substantive economic geological conclusions can be drawn from the work to date. 

In terms of logistics, a number of new approaches to working with muskeg were 

I developed, notably using wooden rig matting over geotextile positioned by helicopter. 
The most important logistics conclusion is that winter operations are best in the Clear 
Hills area. 

I 
I 
1 
I 
1 
I 
I 
1 
I 
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Table 1: Formations 

Clear Hills Iron Prospect 
Table of formations 

Formation Name 	Dominant Lithology 

Drift 

Fluviajile Coal 

Lacustrine silts Wapiti Fm (1(w) 
Bentonite beds 

i Chinook Mbr 	 Sandstone 

Puskwaskau Fm (Kr) 	Shale 

Bad Heart Fm ( 1(OH) 	Oolitic ironstone 
Sandstone 

Kaskapau Fm ( 1(K) 	Shale 

Dunvegan Fm (KD) 	Sandstone 

Shaftesbury Fm 	Shale and some part sand 

Base of Fish Scale Zone (BFSC) 
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Table 2: Schedule of drill holes 
Clear Hills Iron Ltd. 

2006 Summer Field Program Test Hole Data 

Hole 	ATS 	 Decimal Degrees 	 UTM 	Elevation 
Latitude 	Longitude 	Easting Northing 	(m) 

0101 0505-091-05W6 
0110 13-03-091-05W6 
0201 13-10-091-05W6 56,530354N 118.432000W 395060 66305830 	884.16 
0202 06-10-091-05W6 56.524178N 118.430105W 395364 56305149 	862.41 
0203 02-10-091-05W6 56.522085N 118.424234W 395665 63044940 	884.99 
0204 10-03-091-05W6 56.515597N 118.422037W 396017 66303715 	783.42 
0307 06-28-090-05W6 
0308 06-28-090-05W6 
0402 10-09-091-05W6 
0403 07-09-091-05W6 
0404 01-09-091-05W6 
0405 12-03-091-05W6 56.77799N 118.71648W 	395114 6293988 	947 
0406 03-03-091-05W6 56.77228N 118.71170W 	395389 6293344 	940 
0508 08-16-09005W6 
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Drill Hole Locations 
See the map entitled "Rambling Creek Drilling Pattern - Drill Plot in the pocket attached 
to this report. 
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the next assessment report. 
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Appendix C: Clear Hills Phase IA: Terrestrial (Wildlife and 
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Figures 

Figure 1: Diamond drill in action on Line 6 
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Figure 3 Mechanical Mnkher used to brush lines 
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Figure 4: Target Diamond Drill Rig 
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Figure 5; Line S to Line 3 access ("Bear Alley") before brushing or,erations 
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Figure 6: Steel rig matting being pulled into position over mulch 
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Figure 8 Rambling Creek temporary bridge 
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Figure 9: Line 3 toward the west 
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. 	 . 	 . 	 .. 	 . 	 . 	 . 

Figure 10: Long-lining geotextile. Wooden matting stacked to the right. 
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Reference: 315-01.02 

Mr. Tom Sneddon, P.Geol. 
Clear Hills Iron Ltd. 
Bay 6,3530 1 I St. NE 
Calgary Alberta 
T2E 6M7 

Dear Mr. Sneddon: 

Re: Rambling River Fish and Fish Habitat Assessment - Draft Report 

Summit Environmental Consultants Ltd. (Summit) is pleased to provide this draft report for the 
overview fish habitat assessment completed on 10 km of the Rambling River in north-west 
Alberta. The project was completed to provide preliminary data as part of the planning phase for 
a potential iron mine in the Clear Hills area. 

There are fish within the river as well as fair to moderate quality habitat throughout the assessed 
reach. The assessment was conducted during September, at a time when flows were low, so 
there may be additional species that use the river that were not observed. 

Please contact me if you have any questions. Your comments will be incorporated into the final 
report. 

Yours truly, 

Summit Environmental Consultants Ltd. 

David Hayward, B.Sc., R.P. Bio. 
Biologist 
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I 
I 
I 	1.0 	INTRODUCTION 

I 
	

1.1 	PROJECT BACKGROUND 

Clear Hills Iron Inc. (CHI) retained Summit Environmental Consultants Ltd. (Summit) to 

I 

	

	
complete a fish and fish habitat assessment on a 10 km long section of the Rambling River 

(Map I). This river is located in the Clear Hills area of northwest Alberta, about 40 km 

I northeast of the town of Worsely (Figure 1.1). The Rambling River flows easterly into the 

Notikewin River, which then flows into the Peace River. CHI is exploring for natural 

I resources in the core study area (parts of Townships 90 and 91, Range 5, west of the 6th 

meridian). The fish and fish habitat assessment provides background data to assist in 

identifying potential environmental impacts related to mine development. 

1.2 	PROJECT OBJECTIVES 

The general objective of this study was to complete a fish and fish habitat assessment of the 

Rambling River within the study area (Map 1). Specific objectives were to: 

I. Determine quality and quantity of fish habitat; 

2. Determine the species of fish present; 

3. Estimate the population of fish species; 

4. Compare the quality of water in the Rambling River upstream and downstream of the 

study area to the Water Quality Guidelines for aquatic life; 

5. Prepare an interim report (completed on September 22, 2006); and 

6. Prepare draft and final reports to present the results of the assessment. 

This document is a draft report of the assessment. Maps and photographs of the study area 

are presented in Appendices A and B, respectively. Detailed observations are reported in 

Site Cards in Appendix C, and water quality results are presented in Appendix D. 
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Figure 1.1 	Overview map of the Clear Hills Iron study area in Northwest Alberta 
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2.0 	ASSESSMENT METHODS 

	

2.1 	 FISH HABITAT AND POPULATION ASSESSMENT 

The overview fish and fish habitat assessment was conducted in two phases: office and field. 

Prior to conducting the field assessment, the office (pre-field) phase included: 

• review of recent and historic aerial photos; 

• a review of previous reports and studies in the area, including Scrimgeour (2003) and 

Summit (2005); and 

• discussions with people familiar with the area 

We used aerial photos to identify potential reach breaks and identify site access routes. Due 

to uniformity within the study area, we determined the entire 10 km length of channel within 

the study area to be one homogeneous reach. Previous reports and databases were reviewed 

to identify species likely to be present in the Rambling, Notikewin, and Peace Rivers. A fish 

collection permit was obtained from Alberta Environment, Rocky Mountain House area 

(Licence # 06-0822 FR). 

The field assessment was completed between September 12 and 14, 2006 by Mr. David 

Hayward, B.Sc., R.P.Bio. and Ms. Sandra Meidinger, BNRSc. A reconnaissance of the study 

area was completed by helicopter on the first day of the field assessment to view the entire 

project area from the air and to collect water samples upstream and downstream of the area 

(Photo 1). Due to the homogeneous nature of the channel within the stud area, only 4 km of 

the 10 km channel was traversed by foot. The remaining 6 km and three of the main 

tributaries were assessed from the helicopter while flying slowly over each channel. The 

field phase included: 

Measuring a series of fish habitat variables to determine the fish habitat value, 

channel condition and morphology; 

Summit Environmental Consultants Ltd. 	 DRAFT REPORT 
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• Fish sampling (multi-pass electrofishing) at two locations in an isolated section of 

channel (screened) to determine species present and their relative abundance in the 

study area; and 

• Collecting water samples from upstream and downstream of the study area for lab 

analysis and comparison to water quality guidelines for aquatic life. 

Fish habitat was described based on the British Columbia Resource Inventory Committee 

(RIC) - Reconnaissance (1:20,000) Fish and Fish Habitat Inventory methods. These are 

universal methods applicable to Alberta streams too. A summary of these results is presented 

in Appendix C. In describing habitat values, ratings of quality such as 'poor', "fair", 

"moderate", "good", and 'abundant" were based on professional judgement. 

Two - 75 in representative sample sites were chosen (One each near the upstream and 

downstream edges of the project area) for fish sampling. Each sample site was isolated using 

stop nets, to ensure that fish could not enter or exit the study area (Photo 2). A backpack 

electrofisher was used to capture fish, with three or more passes conducted to ensure that a 

majority of the fish were captured. A similar sampling effort was used in each pass for each 

habitat unit. Individual fish were identified, measured and then released outside of the 

enclosure. 

2.2 	WATER QUALITY 

The river was sampled upstream and downstream of the project area to begin to build a 

baseline data set, and to document water quality upstream and downstream of the area of the 

exploratory drilling program. The upstream sample location was downstream of the 

confluence of two major tributaries on the Rambling River (Photos 3 and 4), about 2.5 km 

upstream of the study area (Appendix A). The downstream sample was taken about 2.3 km 

downstream of a temporary bridge crossing, near the lower fish habitat assessment site 

(Appendix A). At each site, two 1 L, one 500 ml and one 250 ml plastic bottles were filled 

from the middle of the channel at a depth of 15 cm. The 500 ml sample was preserved with 

sulphuric acid (H2SO4) for Total Potassium and Total Kjeldahl Nitrogen analysis. The 250 
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ml sample was preserved with nitric acid (I-1NO3), for metals analysis. The samples were 

analyzed by Norwest Labs in Edmonton for the parameters presented in Table 1 plus. 

Table 1. Basic analyses completed on upstream and downstream samples from Rambling 

River. 

Basic Parameters Analyzed 

Conventional 
pH (pH units) 
Electrical conductivity (uS/cm) 
Hardness (CAC03) 
Dissolved Oxygen 
Calcium 
Soluble chloride 
Soluble Fluoride 

Magnesium 
Soluble Nitrate and Nitrite-N 

Potassium 
Silicon 

Sodium 
Sulphur 
Soluble Sulphate 

Aggregate Properties 
Total suspended solids 

Inorganics 
Total Kjeldahl Nitrogen 
Total Phosphorus 

Total Metals 

	

3.0 	BASELINE ENVIRONMENTAL CONDITIONS 

	

3.1 	EXISTING LAND USE 

Land use in the Clear Hills area is predominantly industrial, with two major forestry 

management agreements and oil and gas exploration. Also, three provincial parks and a First 

Nations Reserve are located within the CHI core study area. Hunting and trapping activities 

occur along the Rambling River. There is a trapper's cabin located along the Rambling 

River near the upstream sampling site. The Rambling River does not have high recreational 
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fishing values; however it is a tributary to the Notikewin River which is known to contain 

sport fish. 

3.2 	CLIMATE 

The 1971-2000 climate normals at Fairview, Alberta indicate that the mean January and July 

temperatures are -13.8 °C and 16.3 °C, respectively; and the average annual precipitation is 

471.6 mm, of which 150.8 mm occurs as snow (Environment Canada 2004). The study area 

is likely closely represented by data from the Fairview station. 

3.3 	Eco-REGIONS 

The Rambling River is located in the Boreal Forest Natural Region (Natural Regions 

Committee 2006). The Boreal Forest Natural Region makes up approximately 58% of the 

province of Alberta. This region is generally dominated by deciduous, mixed wood and 

coniferous forests with frequent black spruce, shrub, or sedge fen wetlands. Landforms 

indicative of this area include level to undulating till and lacustrine plains along with 

extensive wetlands. This region is known for its short growing season and high precipitation 

within the summer months. 

The entire project area lies within the Lower Boreal Highlands Sub-region of the Boreal 

Forest Natural Region. The mean annual temperature of this region is approximately -1.0 °C 

and the mean annual precipitation is approximately 495 mm. Elevations range from about 

700 to 1000 m in the study area. Soil parent materials generally consist of medium textured 

glacial till deposits in the uplands, and lacustrine and organic deposits in the lowlands 

(Natural Regions Committee 2006). 

3.4 	AQUATIC VALUES 

The, Rambling River flows in an eastward direction and drains into the Notikewin River and 

then on into the Peace River. The Peace River is known to support a variety of species of 

fish, as well as having a high recreational fishery. The Notikewin River has been studied 

previously and was found to support a wide variety of fish (Scrimgeour 2003). The Fisheries 
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Management Information System (FMIS) reports numerous species within the Notikewin 

watershed (Table 2). 

Table 2. Fish species present in the Notikewin River watershed that could be present in the 

Rambling River (Summit 2005; Scrimgeour et.al . 2003.) 

Common Name 	 Scientific Name 

Arctic Grayling 	 Thymallus areticus 

Brook stickleback 	 Culea incongtans 

Burbot 	 Lo'a lifla 

Emerald shiner 	 Notropis antherinoides 

Finescale dace 	 Phoxinus neogaeus 

Flathead chub 	 Platygobio gracilis 

(ioldeneye 	 ifiodon alosoides 

Lake chub 	 Couesiuspiumbeus 

Longnose dace 	 Rhinichthys cataracae 

Longnose sucker 	 Catostomus catostomus 

Mountain whitefish 	 Prosopium williamsoni 

Northern pike 	 Esax lucius 

Northern pikeminnow 	 Plychocheilus oregonensis 

Northern Red-belly Dace 	 Phoxinus eos. 

Pearl Dace 	 Margariscus margarita 

Redside shiner 	 Richardsonius baltealus 

Slimy sculpin 	 Cottuscognatus 

Spoonhead Sculpiri 	 Cottus ricei 

Spottail shiner 	 Notropis hus/soniu 

Trout-perch 	 Percopsis om:scomaycus 

Walleye 	 Stizosiedion vitreum 

White sucker 	 Catastomus commersoni 

I 
1 
I 
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4.0 
	

ASSESSMENT RESULTS 

4.1 
	

FISH HABITAT AND POPULATION ASSESSMENT RESULTS 

4.1.1 
	

Fish Habitat Assessment 

As previously mentioned, there is one reach that spans the entire 10 km of the Rambling 

River assessed. Two sites were established to study the reach in detail. One site is located 

near the upstream end of the study area, above the western-most drill site. A second site is 

located about 2.3 km downstream of the temporary bridge, along the Rambling River. The 

habitat between the two sites varies slightly, however the overall habitat values remain the 

same throughout. Generally, the channel meanders significantly with exposed bars on many 

of the instream corners and deep pools on the outside bends. Only a few small tributaries 

enter the channel throughout this section and contribute minor volumes of flow, mostly on a 

seasonal basis. 

Beavers have manipulated the channel in some areas by creating a series of dams and pools 

(several over 1.5 m deep). The pools provide some overwintering habitat and deep-water 

cover for fish. Fish were observed feeding in most of the larger pools. It is likely that the 

larger beaver dams block fish passage during low flow periods (e.g. fall and winter) (Photo 

5). 

The riparian vegetation along some of the assessed area was burned to the bank in a forest 

fire about 20-25 years ago (the exact date of the fire is unknown). The lack of mature trees 

has decreased the value of the riparian vegetation, limiting crown cover, large woody debris 

recruitment, and instream woody debris over this section of the river. Downstream of the 

burned area, and for much of the remaining length of the reach, the riparian vegetation has 

not been burned. The stream in this area has a higher percentage of large woody debris 

(LWD) within the channel (Photo 6) compared to the burned area. The morphology of the 

river is riffle/pool with many meanders and old oxbows (Photo 7). The stream gradient 

throughout the entire study area is about 1%. 
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The substrate at the upper site is mostly cobbles, gravel and fines (Photo 8). Sand, silt, and 

organics) are more evident in the deep pools. The exposed bars (side bars, point bars and 

spanning bars) are present in most of the reach except in areas where deep beaver ponds 

exist. The percentage of larger substrates increased further downstream - this is particularly 

evident at Site 2 (Photo 9). 

The juvenile rainbow trout that were captured (Section 4.1 .2) were found primarily in the 

I deeper pools and undercut banks (Photo 11). Although LWD was limited at the upper 

I 
sample site, it provided some habitat for rearing fish (Photo 12). Overall, the quality of 

spawning habitat for salmonids is fair but is limited to small patches behind boulders and in 

pool tail-outs. 

A measurement of the pool/riffle sequence identified a 3:1 ratio (e.g.: 3.0 m of pools for 

every 1.0 m of riffle) along the upper study section with the riffles consisting of mostly a 

cobble and boulder substrate. The average wetted width at the upper site was 3.97 m during 

the field assessment, and the average channel width at this location is 6.17 m. The bankfull 

depth at this location averaged 0.34 m. 

The cutbanks of the river at the lower sample site would provide additional cover during 

higher seasonal flow (Photo 14). The overhanging vegetation (Photo 13) during high flow 

periods provides high quality cover for fish, titter fall, and LWD recruitment. The average 

wetted width at the lower site was 4.72 m, and the average channel width was 10.48 rn. The 

bankfull depth at this site averaged 0.35 m. The pool/riffle sequence at the lower site was 2:1 

(e.g.: 2.0 m of pools for every 1.0 m of riffle) with the riffles containing a high percentage of 

boulders. 

It was evident that there was more LWD in the channel in areas where fire had not influenced 

the riparian vegetation. Large woody debris jams throughout the unburned areas create 

additional cover for fish. One tributary joins the Rambling River from the south bank, about 

2 km downstream of the upper sample site. The channel averages 1.6 m wide and has a slope 

I 
I 
I 
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of approximately 4%. The substrate consists of larger cobbles and boulders. At the time of 

the assessment, the tributary was nearly dry; however, the deep cutbanks and large substrate 

indicate that it likely contributes a significant volume of flow to the Rambling River during 

high flow periods. 

4.1.2 	Fish Population Analysis 

Two fish sampling sites were used to determine fish presence and abundance. A 75 m 

section of river was assessed for fish species and habitat features at the upper site. A total of 

seven (7) juvenile rainbow trout were captured using the electrofisher over four passes 

(Photo 10). A second 75 in section of the stream was sectioned off with stop nets at the 

lower site. No fish were captured after three passes at the lower site; however, the low 

volumes of flow and lack of significant cover at the time of sampling resulted in reduced 

habitat for resident fish. Table 3 presents a summary of this information. 

Table 3. Fish sampling summary for the upstream and downstream sites. 

Location 	 Catch per Unit Effort 	Population Density (Catch 

	

(CPUE) (fish/100 sec)** 	per Unit Area - CPUA) 

(fish/100 m2 )*** 

Upstream Site 	 1.15 	 2.35 

Downstream Site* 	 0 	 0 
V iu wI .apLLuu OL LtK UtWE1SIWd1Ii she uiereiore me F U V, ann fUA are U. Fish may be present at higher 

flow conditions. 
** 
	

7/610x100 = 1.148 fish per 100 seconds ofelectrofishirig time. 

71297.75x100 = 2.35 fish per 100 m2  of wetted area. 

The total fish density is relatively low (at the upper site) in the Rambling River; however it 

was slightly higher than in the Notikewin River in one study in which the mean total fish 

density ranged between 0.24 and 2.2 fish per 100 m 2 (Scrimgeour et. al. 2003). 

Correspondence with the area fisheries biologist indicates that lake chub, white suckers and 

possibly arctic grayling may be the species that reside in the Rambling River (Jim Rosin 

I 
I 
I 
I 
I 
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2006) (i.e. a small subset of the species listed in Table 2). Although none of these species 

was captured during this study, these fish may be present in other reaches of Rambling River 

or at other times of the year. 

4.2 	 WATER QUALITY 

The water quality samples taken on September 12 and 14, 2006 at the upstream and 

downstream sites (respectively) were analyzed to begin to establish baseline water quality 

parameters of the river prior to mining exploration. At the time of the assessment, one 

temporary bridge crossing for small-motorized vehicles (e.g. ATVs) was established for field 

crews to access the north side of the river (Photo 15). The lower sample site is located 

approximately 2.3 km downstream of the crossing. 

Results of water quality sampling are reported in Appendix D. The summary table in 

Appendix D provides the parameter concentrations as well as the Canadian Council of 

Ministers of the Environment (CCME) guidelines for the protection of aquatic life and 

Alberta Environment's surface water quality guidelines for the protection of freshwater 

aquatic life. 

With the following exceptions, water quality at both sites falls within both the CCME and 

Alberta Environment guidelines. The DO reading at the downstream site was not within the 

guidelines for cold-water biota; however, the samples were taken in the fall and therefore 

should not impact this particular stage. 

As well, two total metals parameters (aluminium and iron) exceeded both the CCME and 

Alberta Environment guidelines in both upstream and downstream samples. These 

exceedences should be reviewed during a more extensive water quality-monitoring program 

later in the course of the project. The higher levels for aluminium and iron are likely typical 

of natural conditions in the watershed. There were no other notable differences between the 

upstream and the downstream samples. 
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5.0 	SUMMARY AND CONCLUSIONS 

The majority of the study area along the Rambling River is consistent in terms of habitat 

value for fish. The reach characteristics include cutbanks and deep pools providing cover for 

juveniles, as well as significant overhanging vegetation at locations along the channel. LWD 

was evident throughout the area, contributing to cover for rearing juveniles; and it was more 

abundant in areas where the riparian vegetation was not burned during the last forest fire. 

The channel substrate is dominated by cobbles and gravels towards the western end of the 

study area, and boulders further downstream. A few tributaries in the study reach contribute 

to the seasonal volume of flow and an increase in channel width in a downstream direction. 

At the time of assessment, the flow in the channel throughout the river was very low; 

therefore suitable habitat may not have been utilized by many fish species at this time. Many 

of the pools were already at residual levels with minor amounts of surface flow connecting 

each pool. The beaver dams throughout have created natural barriers for both upstream and 

downstream fish passage. 

Sampling effort at each site was based on the number of fish captured. A fourth pass was not 

conducted at the lower site because no fish were captured during the first three passes. The 

lack of fish captured at this site is directly related to the habitat value and availability at the 

time of the assessment. Under low flow conditions, the valuable habitat features at the lower 

site (undercut banks, deep pools, overhanging vegetation) are high on the bars, in the dry, 

and not available for fish use. 

Rainbow trout were the only species of fish captured during the assessment; however, other 

species are likely present during different seasons or in different reaches than in the specific 

reach investigated during this study. Fish densities are relatively low, however additional 

sampling during other seasons (after freshet) may return different results. 
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The water quality of the Rambling River is suitable for freshwater aquatic life under the 

I CCME and Alberta Environment guidelines. Notable results include low DO in one sample, 

and high iron and aluminium at both sites. The high iron and aluminium is likely 

U representative of natural conditions in the watershed. 

1 	To ensure that water quality and fish habitat is not affected during future mining activities it 

will be important to limit the number of crossings to access the north side of the river. As 

I well, drilling activities should not occur within the floodplain of the river to ensure that 

drilling fluids, extracted materials, and sediment do not reach the channel via erosion. An 

I ongoing water quality monitoring program is recommended - to provide baseline data and 

permit adaptive management during exploration and potentially during future mining 

I activities. 

I 
I 
I 
1 
I 
I 
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Photograph 1: Air photo of a portion of the Rambling River during a field reconnaissance (Sept 12 2006) 

ILI - 

tr 
Photograph 2 Fine mesh screen set up during a closed system, multiple pass fish inventory. 
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Photograph 3: Sample site for the upstream water quality samples. Note the beaver hut on the left bank. 

Photograph 4: Confluence of two tributaries on the Rambling River. The upstream water quality samples were 
taken downstream of the confluence. 
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Photograph 5: Beaver dam and pond about 2.0 km east of the upper sample site. 

Photograph 6: Approximately 800 m downstream of the upstream study section. Note the LWIJ and mature 
riparian forest that did not burn during the fire 20-25 years ago. 
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Photograph 7: Air photo of river showing high sinuosity, low flow conditions and multiple gravel bars. 

Photograph 8: Cobble and gravel substrate are evident throughout most of the surveyed area. 
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Photograph 9: Larger cobble and boulder substrate were present at the downstream sample site. 

Photograph 10: Rainbow trout captured at the upstream sample site. 
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Photograph 11: Deep pools and undercut banks at the upstream sample site. Most of the rainbow trout were 
captured in this area. Note the riparian vegetation is limited to grass, sedges, shrubs, and small coniferous trees. 

Photograph 12: Woody debris and undercut banks at the upstream sample site where rainbow trout were 
captured. 
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Photograph 13: Overhanging vegetation of the downstream study section facing upstream. Note the low flow 
conditions and cobble and boulder substrates. 

Photograph 14: Downstream study section showing overhanging vegetation and cutbanks that provide habitat 
at higher flows. 
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Photograph 15: Helicopter view of the temporary access road and bridge on the Rambling River. 
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Site Card #1 - Rambling River Fish Habitat Assessment (Site #1) 

Upstream Study Section Site #1 

Project ID 	 Clearh ills Iron Ltd/ 
OPS coordinates 
Date assessed 	Sept 13 2006 
Study area (m) 	75 
Access 	 Helicopter  

Water 	 Morphology 
Flood signs 	 none 	 Bed material Dominant 	Subdominant 

Turbidity 	 moderate 	 gravel boulder/cobble/fines 
pH 	 6.6 	 Morphology Riffle/pool 
Temperature 	 7.7 	 D95 (cm) 	30 
Conductivity uS/cm 	297 	 D (cm) 	 7 

Disturbance Indicators 

Channel 	 none 
Channel width (m) 	9.1 4.8 6.4 4.5 6.7 5.5 Pattern 	tortuous and regular meanders 
Wetted width (m) 	2.0 4.4 3.5 4.0 5.6 4.1 Islands 	none 
Res. Pool depth (m) 	0.40 0.57 0.81 	 Bars 	side and point bars 
Ban kful depth (m) 	0.30 0.38 0.35 	 Coupling 	decoupled 
Stage 	 Low 	 Confinement occasionally 

Cover 	 Habitat Quality 
20 	 Habitat type 

good for salmonids in the pools and 
undercut banks. Also fish present 

crown closure % 	0 	 Rearing 	under LWD 

fair in pool tailouts and behind 
Small woody debris trace 	 Spawning 	boulders and LWD 

fair as pools are relatively deep but 
Large woody debris off 	 few clumped Overwinter are nearly residual 

Good cover provided by pools and 
Boulders 	 trace 	 Cover 	undercut banks 
Cobble 	 dominant 	 Other 
Deep pools 	 secondary 	 Comments good habitat observed where 

sufficient cover such as LWD, deep 
Overstream veg 	trace 	 pools and cutbanks 
Instream veg 	 trace 	 Wildlife Observations 

Tracks: Moose, deer, black and grizzly bear, and 
Channel 	 Left bank Right bank 	wolf 

	

shape 	 undercut 	undercut 

	

texture 	 fines 	 fines 
riparian veg 	grass/shrub 	grass/shrub 

	

stage 	 shrub shrub  
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Fish Collection Form for Site # 1 

Upstream Fish Collection Form (Site 91) 

	

Project ID 	Clearhills Iron Ltd. 
GPS coordinates 
Date assessed 	Sept 13 2006 
Access 	 Helicopter 

fish Summ  
Site # 	 Method 	H/P 	Species 	Stage 	Total 	Min length Max Length Activitity Average weight (g) 

	

I 	 EF 1 	 1 	RB 	jvenille 	1 	10.5 	10.5 	rearing 	10.3 

	

I 	 EF 1 	 2 	jRB 	juveniJle 	2 	7.5 	7.6 	rearing 	4.75 

	

I 	 EF 1 	 3 	B 	jyynilIe 	4 	7.5 	7.8 	rearing 	 5.3 

	

I 	 EFI 	 4 	- 	0 	1 	- 	- 	- 	- 
Electrofisher_Specifications  

Pass 	 Time in Time out EFSeconds Length (m) End. 	Voltage Frequency 	Pulse 	Make 	Model 

	

1 	 11:09 	11:15 	117 	75 	yes 	300 	F 	4 	SR 	 12A 

	

2 	 11:27 	11:31 	200 	75 	yes 	300 	F 	4 	SR 	 12A 

	

3 	 11:40 	11:45 	143 	75 	yes 	300 	F 	4 	SR 	 12A 

	

4 	 11:56 	12:03 	150 	75 	yes 	300 	F 	4 	SR 	 12A 
Rainbow Trout catu red on Pass 1. 2. and 3 

- - - - - - - - - - - - - - - - - - - 
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Site Card #2- Rambling River Fish Habitat Assessment (Site #2) 

Downstream Study Section (Site#2) 
Project ID 	 Clearh ills Iron Ltd/ 
GPS coordinates 	11.395531.6301693 
Date assessed 	Sept 14 2006 
Study area (m) 	75 
Access 	 Helicopter  

Water 	 Morphology 
Flood signs 	 none 	 Bed material Dominant 	Subdominant 

Turbidity 	 low 	 cobble 	gravel/boulder 
pH 	 6.8 	 Morphology Riffle/pool 
Temperature 	 7.5 	 D95 (cm) 	40 
Conductivity uSlcm 	224 	 D (cm) 	 15 

Disturbance Indicators 

Channel 	 none 
Channel width (m) 	10 11 9.6 10.1 11 11.5 Pattern 	regular meanders 
Wetted width (m) 	6,0 4.0 6.2 3.5 3.9 4.7 Islands 	none 
Res. Pool depth (m) 	0.35 0.30 0.41 0.22 	 Bars 	side bars 
Bankful depth (m) 	0.35 	 Coupling 	partially coupled 
Stage 	 Low 	 Confinement occasionally 

Cover 	 Habitat Quality 
20 	 Habitat type 

Moderate as there is some 
cover from overhanging 

crown closure % 	0 	 Rearing 	vegetation. Cutbanks will be 
Poor, gravel is intermixed with 

Small woody debris trace 	 Spawning 	 larger substrates 

residual but still deep enough 
Large woody debris trace 	 few clumped Overwinter 	to be beneficial 
Boulders 	 trace 	 Cover 	Cover is poor at the time of 
Cobble 	 trace 	 Other 
Deep pools 	 secondary 	 Comments 
Overstream veg 	dominant 	 No fish captured or observed 

Instream veg 	 none 	 Wildlife Observations 
Deer, moose, black and grizzly bear, wolf 

Channel 	 Left bank Right bank 	tracks 

	

shape 	v shaped/sloped 	sloped 

	

texture 	 fines 	 fines 
riparian veg 	 shrub 	shrub 

	

stage 	 shrub 	shrub 
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Fish Collection Form for Site #2 
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Parameter 	 Detetection Upstream Downstream Canadian Water Quality - Alberta Guidelines - Fresh 
(mg/L unless otherwise stated) 	limit 	WQ Sample WQ Sample 	Fresh Water 1 	Water Aquatic Life 2  

Acute 	Chronic 

Conventional 
pH (pH units) 	 - 	6.08 	8.09 	 6.5-9 	 6.5 - 8.5 	6.5-8.5 
Electrical conductivity (uS/cm) 	1 	 297 	311 	 - 	 - 	 - 
Hardness (CAC03) 	 - 	153 	173 	 - 	 - 	 - 
Dissolved Oxygen* 	 - 	116 	872 	 >6.5 or > 9 .  5A 5B 	 - 

Calcium 	 0.2 	40.9 	45.6 	 - 	 - 	 - 
Soluble chloride 	 0.4 	<0.04 	2.2 	 - 	 - 	 - 
Soluble Fluoride 	 0.05 	0.09 	0.11 	 - 	 - 	 - 
Magnesium 	 0.1 	10.6 	11.2 	 - 	 - 	 - 
Soluble Nitrate and Nitrite-N 	0.02 	<0.02 	<0.02 	 - 	 - 	 - 
Potassium 	 0.4 	1.4 	 1.4 	 - 	 - 	 - 
Silicon 	 0.05 	4.24 	4.13 	 - 	 - 	 - 
Sodium 	 0.4 	10 	6.2 	 - 	 - 	 - 
Sulfur 	 0.3 	8.3 	9.2 	 - 	 - 	 - 
Soluble Sulfate 	 0.9 	25 	28 	 - 	 - 	 - 

Aggregate Properties  
Total suspended solids 	 1 	 1 	 4 	 NarrativeC 	 NarrativeD 

Inorganics  
Total Kjeldahl Nitrogen 	 0.06 	0.36 	0.34 	 - 	 - 	 - 
Total Phosphorus 	 0.05 	<0.05 	<0.05 	 - 	 0.05 	- 

Total Metals 
Aluminum 	 0.005 	0.073 	0.225 	 0.005 	 - 	 - 
Antimony 	 0.0002 	<0.0002 	<0.0002 	 - 	 - 	 - 
Arsenic 	 0.0002 	0.0013 	0.0009 	 0.005 	 - 	 - 
Barium 	 0.001 	0.089 	0.092 	 - 	 - 	 - 
Beryllium 	 0.0001 	<0.0001 	<0.0001 	 - 	 - 	 - 
Bismuth 	 0.0005 	<0.0005 	<0.0005 	 - 	 - 	 - 
Boron 	 0.002 	0.056 	0.043 	 - 	 - 	 - 
Cadium 	 0.00001 	<0.00001 	<0.00001 	 - 	 - 	 - 
Chromium III 	 0.0005 	<0.0005 	<0.0005 	 0.0089 	 - 	 - 

- - - - - - - - - - - - - - - - - - - 



- - - - - - - - - - - - - - - - - - - 

Parameter 	 Detetection Upstream Downstream Canadian Water Quality ,  - Alberta Guidelines - Fresh 
(mg/L unless otherwise stated) 	limit 	WQSampIe WQ.Sample 	Fresh Water' 	 Water Aquatic Life  

Acute 	Chronic 

Cobalt 	 0.0001 	0.0006 	0.0002 	 - 	 - 	 - 

Copper 	 0.001 	<0001 	<0.001 	 0 • 003E 	 0024E 	 - 

Iron 	 0.1 	 2.6 	 1.3 	 0.3 	 - 	 - 

Lead 	 0.0001 	<0.0001 	0.0002 	 0004E  

Lithium 	 0.001 	0.012 	0.012 	 - 	 - 	 - 
Manganese 	 0.005 	0.248 	0.040 	 - 	 - 	 - 
Molybdenum 	 0.001 	<0.001 	<0.001 	 0.073 	 - 	 - 

Nickel 	 0.0005 	0.0025 	0.0024 	 011 E 	 - 	 - 

Selenium 	 0.0002 	<0.0002 	<0.0002 	 0.001 	 - 	 - 
Silver 	 0,0001 	<0.0001 	<0.0001 	 0.0001 	 - 	 - 
Strontium 	 0.001 	0.263 	0.190 	 - 	 - 	 - 
Thallium 	 0.00005 	<0.00005 	<0.00005 	 0.0008 	 - 	 - 
Tin 	 0.001 	<0.001 	<0.001 	 - 	 - 	 - 
Titanium 	 0.0005 	0.0019 	0.0047 	 - 	 - 	 - 
Uradium 	 0.0005 	<0.0005 	0.0006 	 - 	 - 	 - 
Vanadium 	 0.0001 	0.0006 	0.001 	 - 	 - 
Zinc 	 0.001 	0.003 	0.003 	 0.03 	 - 	 - 
Zirconium 	 0.001 	<0.001 	<0.001 	 - 	 - 	 - 

* parameter measured in the field using a YSI meter. 
- not applicable 

1 
 -CCME 1999. Canadian Environmental Quality Guidelines (CEQG). Canadian Council of Ministers of the Environment. Environment Canada. Update 

2 -Alberta Environment 1999. Surface Water Quality Guidelines for Use in Alberta: Guidelines For the Protection of Freshwater Aquatic Life. 
A 

For cold water biota: early life stages = 9.5 mgIL and other life stages = 6.5 mg/L 

I day exposure minimum 
C refer  toCEQG  (CCME 1999) suspended solids guidelines for maximum increases in clear now and high flow 
'-Not 

 
to be increased by more than 10 mgIL over background value 

E 
- Hardness dependant 

bold - exceeds CCME and/or Alberta Environment guidelines 
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Bill to: Summit Environmental 
Report to: Summit Environmental 

17A, 100 Kalamalka Lake Road 
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Attn: Dave Hayward 
Sampled By: Dave Hayward 

Company: Summit 

Project 

ID: 

Name: 

Location: 

LSD: 

P.O.: 

Acct. Code: 

 

NWL Lot ID: 493151 
I 

3150102 
Clearhills Iron Ltd. 

Rambling Creek 

Control Number: 

Date Received: Sep 15, 2006 
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I 
I 

Page: Iof3 	 I 
lWi/I. Number 

Sample Date 

493151-1 

Sep 12, 2006 

5:00:00PM 

Upstream 
Water 

Results 

0.36 

<0.05 

493151-2 

Sep 14, 2006 

4:00:00PM 

Downstream 

Water 

Results 	 Results 

I 
Analyte 

Inorganic Nonmetallic Parameters 
KjeIdahI Nitrogen 	 Total 

Phosphorus 	 Total 

Metals Total 
Calcium 	 Total 

Iron 	 Total 

Magnesium 	 Total 

Manganese 	 Total 

Potassium 	 Total 

Silicon 	 Total 

Sodium 	 Total 

Sulfur 	 Total 

Aluminum 	 Total 

Antimony 	 Total 
Arsenic 	 Total 

Barium 	 Total 

Beryllium 	 Total 

Bismuth 	 Total 

Boron 	 Total 
Cadmium 	 Total 
Chromium 	 Total 

Cobalt 	 Total 

Copper 	 Total 

Lead 	 Total 

Lithium 	 Total 
Molybdenum 	 Total 

Nickel 	 Total 

Selenium 	 Total 

Silver 	 Total 

Strontium 	 Total 

Thallium 	 Total 

Tin 	 Total 

Titanium 	 Total 
Uranium 	 Total 

Vanadium 	 Total 

Sample Description 

Matrix 

Units 

m9fL 
mgfL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
m9/L 

m9/L 

mgJL 

mg/L 

rng/L 

mg/L 

mg/L 

mg/L 

mg/I. 

mg/L 

mg/I. 

mg/I. 

mg/L 
mgIL 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/I. 

mg/I. 

40.9 

2.6 

10.6 

0.248 

1.4 

4.24 

10 

8.3 

0.073 

<0.0002 

0.0013 

0.089 

<0. 0001 

<0.0005 

0.056 

<0.00001 

<0.0005 

0.0006 

<0.001 

<0.0001 

0.012 

<0. 001 

0.0025 

<0.0002 

<0.0001 

0.263 

<0.00005 

<0.001 

0.0019 

<0.0005 

0.0006 

0.34 

<0. 05 

45.6 

1.3 

11.2 

0.040 

1.4 

4.13 

6.2 

9.2 

0.225 

<0.0002 

0.0009 

0.092 

<0.0001 

<0.0005 

0.043 

<0.00001 

<0.0005 

0.0002 

<0.001 

0.0002 

0.012 

<0.001 

0.0024 

<0.0002 

<0.0001 

0.190 

<0.00005 

<0.001 

0.0047 

0.0006 

0.0010 

Detection Limit 

0.06 

0.05 

0.2 

0.1 

0.1 

0.005 

0.4 

0.05 

0.4 

0.3 

0.005 

0.0002 

0.0002 

0.001 

0,0001 

0.0005 

0.002 

0.00001 

0.0005 

0.0001 

0.001 

0.0001 

0.001 

0.001 

0.0005 

0.0002 

0.0001 

0.001 

0.00005 

0.001 

0.0005 

0.0005 

0.0001 
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NWL Lot ID' 491151 
Control Number: 

Date Received: Sep 15, 2006 
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Report Number. 911507 

mg/L 

PS/cm at 25 C 

mgIL 

mg/L 

mg/I 

mgfL 

mg/I 

mg/I 

mg/L 

1 

8.08 

21.0 

297 

42.1 

11.6 

<0.4 

0.09 

<0.02 

25 

153 

0.003 

<0.003. 

4 

8.09 

21.2 

311 

48.7 

12.4 

2.2 

0.11 

<0.02 

28 

173 

0.001 

0.001 

1 

3. 

0.2 

0.1 

0.4 

0.05 

0.02 

0.9 

mg/I. 	 0.003 

mg/L 	 <0.001 
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NVVLNumber 	493151-1 	 493151-2 

	

I
Sample Date 	Sep 12 2006 	Sep 14 2006 

5:00:00PM 	 4:00:00PM 

	

Sample Description 	Upstream 	 Downstream 

	

Matrix 	Water 	 Water 

Analyte 	 Units 	 Results 	 Results 	 Results 	Detection Limit 

Metals Total - Continued 
Zinc 	 Total 

I Zirconium 	 Total 

Physical and Aggregate Properties 
Soffds 	 Total Suspended 

Routine Water 

IPH 
• Temperature of observed pH 

Electrical Conductivity 

I Calcium Dissolved 

Magnesium Dissolved 

Chloride Dissolved 

Fluoride 

I Nitrate and Nitrite - N 
Sulfate (SO4) 	 Dissolved 

Hardness 	 Dissolved as CaCO3 

I 
I 
I 
I 
I 

Approved by: 

Anthony Neumann, MSc 

Laboratory Operations Manager 

I 
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Company: Summit 

Project 

ID: 

Name: 

Location: 

LSD: 
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Acct. Code: 
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Rambling Creek 

NWL Lot ID: 493151 
Control Number: 

Date Received: Sep 15, 2006 

Date Reported: Sep 28, 2006 

Report Number: 911507 

I 
I 

Page: 3 of 3 
Method of Analysis: 

MethodName 	 Reference 	 Method 	 Date Analysis Location 
Started 

Alkalinity, pH, and EC in water 	APHA 	 * Conductivity -  Laboratory Method, 2510 20-Sep-06 	Not-west Labs Edmonton 
B 

* Electrometric Method, 4500-H+ B 	20-Sep-0 
* Ion Chromatography with Chemical 	20-Sep-0 

Suppression of Eluent Cond., 4110 B 
* Automated Ferricyanide Method, 	20-Sep-06 

4500-Cl- E 
C  Automated Ascorbic Acid Reduction 	20-Sep-06 

Method, 4500-P F 
* Determination of Trace Elements in 	20-Sep-06 

Waters and Wastes by ICP-MS, 200.8 
* Inductively Coupled Plasma (ICP) 	20-Sep-06 

Method, 3120 B 
* Inductively Coupled Plasma (ICP) 	20-Sep-06 

Method, 3120 B 
C  Total Suspended Solids Dried at 	20-Sep-06 

103-105'C, 2540 1) 
* Water Quality - Determination of nitrogen, 20-Sep-06 

150/1k 11905-2 

* Norwest method(s) is based on reference method 

Alkalinity, pH, and EC in water 	APHA 
Anions (Routine) by Ion 	APHA 
Chromatography 
Chloride in Water 	 APHA 

Kjeldahl Nitrogen & Phosphorus 	APHA 
(Total) in Water 
Metals ICP-MS (Total) in water 	US EPA 

Metals Trace (Dissolved) in water API-LA 

Metals Trace (Total) in water 	APHA 

Solids Suspended (Total, Fixed and APHA 
Volatile) 
Total and Kjeldahl Nitrogen (Total) ISO 
in Water 

Net-west Labs Edmonton 
Norwest Labs Edmonton 

Norwest Labs Edmonton 

Norwest Labs Edmonton 

Not-west Labs Edmonton 

Not-west Labs Edmonton 

Norwest Labs Edmonton 

Not-west Labs Edmonton 

Norwest Labs Edmonton 

References: 
APHA 	 Standard Methods for the Examination of Water and Wastewater 
ISO 	 International Organization for Standardization 
US EPA 	 US Environmental Protection Agency Test Methods 

Comments: 
Samples I and 2 received unpreserved for Total Water analysis as preserved bottles were also filtered. 
This report was issued to include addition of Hardness analysis requested on Sep 28/06. Report 911507 is an addendum to report 
905026. 

Please direct any inquiries regarding this report to our Client Services group. 
Results relate only to samples as submitted 

The test report shall not be reproduced except in full, without the written approval of the laboratory 
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Reference: 315-01.02 

Mr. Toni Sneddon, P.Geol. 
Clear Hills Iron Ltd. 
Bay 6, 3530 1 LA St. NE 
Calgary, Alberta 
T2E6M7 

Re: Soil Erosion and Sediment Delivery Assessment -  Draft Report 

Summit Environmental Consultants Ltd. is pleased to provide you with a copy of a draft report 
presenting the results of an assessment of soil erosion and sediment delivery within the Clear 
Hills Iron Ltd. exploration area in northwestern Alberta. 

Please review the report and provide comments at your convenience- We will finalize the report 
upon receipt of your comments. 

Please call if you have any questions. 

Yours truly, 

Summit Environmental Consultants Ltd. 

Brian Guy, Ph.D., P.Geo. P.H. 	 Ryan Rhodes. B.Sc., G.I.T. 
Senior Geoscienlist 	 Geoscientist 

Attachments: Draft Report 
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1.0 	INTRODUCTION 

	

1.1 	PROJECT BACKGROUND 

In August 2006, Clear Hills Iron Ltd. (CHI) of Calgary Alberta retained Summit Environmental 

Consultants Ltd. (Summit) to conduct erosion and sediment delivery assessments of all roads 

and access trails utilized as part of CH's FALL 2006 exploration program in northwestern 

Alberta. 

The program was designed to assist CHI in meeting their obligations under Exploration Permit 

No. 5782, issued to CHI by Alberta Ministry of Sustainable Resource Development - Lands 

Division. Permit No. 5782 grants permission to CHI to operate exploration equipment in the 

Province of Alberta subject to Part 10 of the Mines and Minerals Act and the Metallic and 

Industrial Minerals Exploration Regulation. 

1.2 PROJECT OBJECTIVES 

The primary objective of this study was to provide advice to CHI on how to minimize surface 

soil disturbance and sediment delivery to creeks during the fall 2006 exploration program. The 

erosion and sediment delivery assessment included three phases: 

I) Collect and review existing information for Cl-II's current exploration area ("the 

study area"). This included geological, hydrological, biological, soils, and 

climate data and reports for the study area, and current and historic aerial 

photographs. Base maps of the core study area were provided to Summit by CHI 

2)  

3)  

4)  

via Enviro-Tech Surveys Ltd. of Calgary; 

Conduct field assessments of all seismic lines and access trails; 

Provide a sediment hazard rating for all seismic Lines and access trails; 

Identify specific locations where soil erosion and sediment delivery are likely to 

occur, and provide recommendations to mitigate negative effects in these areas; 

and 

I Summit Environmental Consultants Ltd. 	 DRAFT REPORT 
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5) 	Produce a report and map detailing the assessments and prescriptions. 

This report documents the assessment. Sections 1.3 to 1.5 provide an overview of existing 

information reviewed for the project, and Section 2.0 describes the methods used during the 

field assessments and the rating system used to assess sediment hazard. Section 30 details the 

results of the field assessment and provides prescriptions for identified sensitive areas. Section 

4.0 summarizes the results of our assessment and provides our conclusions and a summary of 

our recommendations. 

A letter report was provided to CHI on September 18 th, 2006, which included interim 

recommendations for minimizing negative effects of soil erosion and sediment delivery 

(Summit 2006). The present report includes those earlier recommendations. 

1.3 PHYSIOGRAPHY AND LOCATION 

The general area of interest for Clear Hills Iron is located between about 56"15' and 57026' N 

latitude, and between about 118°00' and 119'15' W longitude in northwestern Alberta (Figure 

0. The subject of the present assessment is a small component of this broader area, known as 

the "core study area", in which the fall 2006 exploration program took place (Map 1). The 

closest town to the core study area is Hines Creek, which is located approximately 40 km to the 

south. 

Elevations in the core study area range from a high of about 970 m asl to a low of about 800 m. 

The general topography is gentle, however the Rambling Creek valley is moderately incised and 

hillslope gradients leading down to the creek are moderate. Rambling Creek is also the 1arest 

watercourse in the study area and is fed by several ephemeral streams. Only one small lake is 

mapped in the core study area, however much of the terrain has a shallow groundwater table. 

Summit Environmental Consultants Ltd. 	 DRAFT REPORT 
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Figure 1.1 	Clear Hills Iron general study area. 
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Within the core study area itself, economic activities include development of oil and gas 

resources, commercial forestry, trapping, and outdoor recreation. Exploration for minerals, 

especially iron, has taken place in the Clear Hills region since the 1950s. Exploration for coal 

and diamonds has also taken place throughout the Clear Hills region. 

1.4 	 BEDROCK AND SURFICIAL GEOLOGY 

Bedrock in the study area includes the Wapiti, Puskwaskau, and Kaskapau Formations, with 

small exposures of the Bad Heart Formation. These are a series of marine and non-marine 

sandstones, shales, and siltstones of Cretaceous age that belong to the Smoky River group 

(Jones 1966). The Bad Heart Formation is present in the Clear Hills as iron-rich deposits 

consisting of tenses of oolitic conglomerate sandstone beds 3 to 6 metres thick. 

Surficial deposits are dominated by glacial till with smaller amounts of colluvium and 

glaciofluvial deposits. Soils in the study area are primarily Orthic Gray Luvisols with a 

significant amount of Brunisolic Gray Luvisols and Brunisols on sandy sites (RCA 1958). Soils 

in the study area are reportedly principally developed from glacial till, however lake sediments 

are known to overlie the till in some areas. Based on the extensive clay and silt observed during 

the field assessments, it is likely that soils in the study area have developed from these take 

sediments. 

1.5 	 CLIMATE 

Climate in the core study area is characterized by cold, dry winters and moderate summers. 

July is the month that typically experiences the highest amount of precipitation. There are no 

Environment Canada climate stations within the core study area (Environment Canada 2004), 

but there are several stations located to the south and east. In general, the climate is likely 

cooler and more moist than the climate in the communities in the Peace River Valley, and a 
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greater proportion of the precipitation falls as snow. A more detailed review of the climatology 

of the area is provided in Summit (2005). 

2.0 	METHODS 

Field assessments were conducted by Mr. Peter Rothiesler, M.Sc. and Mr. Ryan Rhodes, B .Sc. 

of Summit between August 28 and August 31, 2006. All seismic lines and access trails (both 

existing and recently constructed) utilized for Cl-il's exploration program were inspected. In 

all, approximately 45 km of seismic lines and trails were covered using 4x4 all-terrain vehicles 

(ATVs). 

These seismic lines and trails were assessed for erosion potential and sediment delivery 

potential as defined in Table 2.1 and Table 2.2. Table 2.3 presents overall hazard ratings which 

are a function of erosion potential and sediment delivery potential. 

Table 2.1 	Rating table for risk of sediment production. 

Rating 	Description 

High erodibility potential. Surface unarmoured and 
High 	 unvegetated, dominated by fine grained material (clay 

and/or silt). 
Moderate erodibility potential. Surface somewhat 

Moderate armoured and/or partially vegetated, dominated by  
medium _gained _material _(sand _and/or _silt) 
Low erodibility potential. Surface well armoured or 

Low 

	

	 totally vegetated, dominated by coarse material 
(gravel or cobbles). 

I 
1 
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Table 2.2 	Rating table for risk of sediment delivery. 

Rating 	Description 

High level of sediment delivery. Sediment delivered either 
directly or intermittently to the stream network via either or 

High both ditch drainage or surface runoff routes along roads. Steep 
gradients leading to streams leads to high delivery of the 
sediment originating on the surface. 
Moderate level of sediment delivery. Sediment delivery 
partially disconnected from the stream network by flat terrain 

Moderate and/or discontinuous drainage routes. Low gradients and 
discontinuous nature of the connecting drainage routes leads to  
deposition of some of the sediment originating on the surface. 
No or minimal delivery of sediment to any stream system. 

Low 

	

	
Sediment commonly delivered to forest floor, with no surface 
runoff evident or expected during the wet season. 

Table 2.3 Sediment hazard as a function of sediment production potential and sediment 
delivery potential. 

Sediment 	Sediment Delivery Rating 

Production Rating High (H) Moderate (M) Low (L) 

High (H) 	 High 	Moderate 	Low 

Moderate (M) 	Moderate Moderate 	Low 

Low (U) 	 Low 	Low 	Low 

I 

I 
I 
I 

Specific sites with a moderate and high sediment hazard were identified and mapped using a 

global positioning system (OPS) receiver. Universal Transverse Mercator (UTM) coordinates 
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are provided along with the detailed description of each of these sites in Section 3.0. These 

locations are identified on Map 1 and are summarized in Table 3.1. 

3.0 	ASSESSMENT AND PRESCRIPTIONS 

The results of the assessment are detailed below, in which each drill line or access trail is 

discussed independently. Sensitive areas (sites with a moderate or high sediment hazard rating) 

have a reference number (e.g. "LNO-2" indicates Line 2006-0, point 2) keyed to a location on 

Map 1 (Appendix A). The text also provides prescriptions for that location Table 3.1 

summarizes the hazard ratings for lines and access trails, as well as for those sites with a 

moderate or high sediment hazard rating. Photographs of key sites are provided in Appendix B. 

I 	
Recommendations provided below incorporate prescriptions provided in a letter report to Clear 

Hills Iron Ltd. in early September 2006 (Summit 2006). That report presented general 

I 
recommendations for erosion control and mitigation; however recommendations provided in the 

present report are more focussed and site-specific, and update the recommendations of Summit 

(2006). None of the present recommendations conflict with any of the recommendations 

provided in Summit (2006), and it is understood that those recommendations have already been 

implemented. 

I 
I 
I 
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Table 3.1 	Summary of hazard ratings for lines and access trails, and individual Sites with a 

moderate or high sediment hazard rating. 

	

GPS Coordinates 	Sediment 	Sediment 	Overall 
Production 	Delivery 	Sediment Easting Northing 

Rating 	Rating 	Hazard 
Line 2006-0 	11N0-1 	392870 6303600 	Moderate 	Moderate 	Moderate 

	

LNO-2 	394340 6303666 	Moderate 	Moderate 	Moderate 

	

LNO-3 	394570 6303681 	Moderate 	Moderate 	Moderate 

	

Overall  	Moderate 	Low 	 Low 
Rambling 	RCA-1 	393522 6303143 	High 	Moderate 	Moderate 
Creek Access 	RCA-2 	393842 6302415 	High 	Moderate 	Moderate 
Trail 	 RCA-3 	393872 6302090 	High 	Moderate 	Moderate 

	

RCA-4 	394206 6301489 	High 	Moderate 	Moderate 

	

RCA-5 I 394515 6300808 	High 	Moderate 	Moderate 

	

-
Overall 	 High 	Moderate 	Moderate 

Line 2006-1 	LNI-1 	394340 J 6303666 	High 	Moderate 	Moderate 

	

Overall 	 High 	Low 	 Low 
Line 2006-2 	Overall 	 High 	 Low 	 Low 
Line 2006-3 	LN34 	394368 6300321 	Moderate 	Moderate 	Moderate 

	

LN3-2 	390745 6297916 	Moderate 	Moderate 	Moderate 

	

Overall 	 High 	 Low 	 Low 
Bear Alley 	Overall 	 High 	 Low 	 Low 
Access Trail 

Line 2006-4 	LN4-1 I 394169 I 6296130 	High 	Moderate 	Moderate 

	

Overall 	 High 	 Low 	 Low 
Line 2006-5 	LN54 	395116 6297132 	High 	Moderate 	Moderate 

	

LN5-2 	390433 6294252 	Moderate 	Moderate 	Moderate 

	

Overall 	 High 	 Low 	 Low 
Line 2006-6 	LN6-1 	392194 6292440 	High 	Moderate 	Moderate 

	

LN6-2 	391781 6293421 	High 	Moderate 	Moderate 

	

LN6-3 	391837 6293285 	High 	Moderate 	Moderate 

	

Overall 	 High 	I Moderate 	Moderate 

Note: Each site and overall line is discussed in detail in Section 3.0. 
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3.1 	Line 2006-0 

Line 2006-0 is approximately 3.0 km long with four proposed drill points (Map 1). This line 

was previously used as a seismic survey line and has remained as an access road for recreational 

activities. Topographic relief is low. The lowest point on the line is 930 m above sea level (as I) 

and the highest point is 950 m ash The sediments underlying Line 2006-0 are primarily silt and 

clay and are highly erodible. However, due to the low relief and generally flat terrain the 

sediment delivery potential is low. Therefore, the overall sediment hazard for most of Line 

2006-0 is low. Three ephemeral stream crossings occur along Line 2006-0 (Map 1). These 

crossing locations are given a moderate sediment hazard rating due to the increased potential for 

nearby fine sediment to reach the stream channel. In addition, Drill Point 1 on this line was 

assessed as having a moderate sediment risk. Recommendations to minimize the sediment 

hazard are provided below for the three ephemeral stream crossing sites, for Drill Point 1, and 

for the remainder of Line 2006-0. 

Site LNO-1 	GPS: 11U 392870, 6303600 

This site represents the westernmost ephemeral stream crossing on Line 2006-0 (Map 1). The 

trail approach on the west side of the crossing is sloped at approximately 15% gradient while 

the approach on the east side of the crossing is gentler (approximately 7 0/0). This represents a 

moderate sediment delivery potential. Approaches are composed of silt and clay and almost 

completely vegetated, which represents a moderate erodibility potential. This site has a 

moderate overall sediment hazard. 

Recommendations: 

• Remove the log bundles currently occupying the stream crossing; 

• Armour the banks of the stream with logs to create an open top log culvert; 

• Reseed the approaches to the crossing in both directions with a native seed mixture; and 

Replace any mulch or coarse woody debris which has been removed from the 

approaches. 
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SiteLNO-2 	GPS: 1W 394340, 6303666 

This site is also an ephemeral stream crossing located midway between Drill Points 3 and 4 on 

Line 2006-0 (Photo 1, Appendix B). Approaches to this crossing from both sides are 

and represent a moderate sediment delivery potential. The approaches are vegetated and have a 

moderate erodibility potential. 	This site has a moderate overall sediment hazard. 

Recommendations for Site LNO-2 are identical to those provided above for site LNO-1. 

Site LNO-3 	GPS: 1IU 394570, 6303681 

This Site is the easternmost ephemeral stream crossing on Line 2006-0 and is located 300 m to 

the east of point LNO-2. This location is very similar to LNO-2 with vegetated approaches to 

the crossing have gradients of around 10%. This site has a moderate overall sediment hazard. 

Recommendations for Site LNO-3 are identical to those provided above for sites LNO-1 and 

LNO-2. 

Site LNO-4 	GPS: 1 I  391870, 6303566 

This site is the location of Drill Point 1 on this line. Silt fencing should be used at this location 

to prevent sedimentation of a small pond that exists to the northwest. After drilling is 

completed at this site, the silt fencing should be removed. 

3.2 	Line 2006-1 

Line 2006-1 is approximately 2.6 km in length and ranges in elevation between 850 m as! and 

900 in as!. The topography is rolling along this line with low road gradients throughout. 

Surficial materials along this line are made up of clays and silts and are highly erodible. 

Overall, the majority of Line 2006-1 has a low sediment hazard. One location with a moderate 

sediment hazard rating was identified along this trail and is discussed below. 
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LN1-1 	GPS: I I U 394340, 6303666 

This site is an ephemeral stream crossing which is not mapped on the base map provided. The 

approach to this crossing from the east side is around 35% for a length of around 5m. The 

western approach to this site is approximately 20% for 20 m. Underlying materials are 

comprised of silt and clay, which represents a high erodibility potential. This site has a 

moderate overall sediment hazard. 

Recommendations: 

• Remove the log bundles currently occupying the stream crossing; 

• Armour the banks of the stream with logs to create an open top log culvert; 

• Reseed the approaches to the crossing in both directions with a native seed mixture; and 

Replace any mulch or coarse woody debris which has been removed from the 

approaches. 

3.3 	Line 2006-2 

Line 2006-2 is approximately 2.3 km long with three proposed drill points. Line 2006-2 was 

previously used as a seismic survey line; however it was not as well maintained as tine 2006-0, 

and significant brushing and mulching was required to reactivate it. The total change in 

elevation along Line 2006-2 is 70 m with a low point of 840 m asl and a maximum elevation of 

910 m asl. The sediments underlying Line 2006-2 are primarily silt and clay and are highly 

erodible. However, due to the gentle topography and absence of any stream crossings, Line 

2006-2 has a low sediment delivery potential. This results in a low overall sediment hazard for 

the entire line. 

Recommendations: 

• The mulch generated when Line 2006-2 was reactivated provides some natural 

protection from erosion, in particular rain splash erosion, and will assist in natural 

revegetation. Wherever possible, this mulch should be kept on the road surface; 
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• Any sections of Line 2006-2 which experienced significant disturbance of surface 

materials during exploration activities should be reseeded. 

3.4 	Line 2006-0 to Line 2006-2 Access Trail 

This access trail is approximately 4.1 km in length and loops south from the eastern end of Line 

2006-0 before joining Line 2006-2. Soils along this trail are typical of the entire study area and 

consist of silts and clays, and as such represent a high sediment production hazard. Topography 

along this trail is variable; however no stream crossings were encountered during the field 

assessment. As a result this entire access road is assessed as having a low sediment hazard. No 

specific prescriptions are required for this trail, however as a best management practice we 

recommend reseeding of any areas which experienced excessive disturbance during the 

exploration program. 

3.5 Rambling Creek Access Road 

The Rambling Creek Access Road is approximately 3.7 km long and connects Lines 2006-0 and 

2006-3. Relief along the Rambling Creek Access Road is moderate, as it drops 90 m from Line 

2006-0 to the Rambling Creek crossing. From the crossing heading south it regains 50 m before 

connecting with Line 2006-3. 

The sediments underlying this access line are primarily silt and clay and are highly erodible, but 

the sediment delivery potential is moderate. Therefore, the overall sediment hazard for most of 

Rambling Creek Access Road is moderate. Four ephemeral stream crossings occur along the 

road, and it also crosses the year round Rambling Creek at it lowest point. Sites where the 

Rambling Creek Access Road crosses an ephemeral stream have a moderate sediment hazard 

due to the increased potential for nearby fine sediment on the approaches to the stream channel 

crossing to reach the stream channel. Each ephemeral stream channel and the Rambling Creek 

crossing are discussed below. 
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Site RCA-I 	GPS: liLt 393522, 6303143 

This site is located 0.5 km south of the intersection with Line 2006-0 (Photo 2 - Appendix B), 

at the location of the first ephemeral stream crossing. The trail approach on the north of the 

crossing is sloped at approximately 30% while the approach on the south side of the crossing is 

gentler at approximately 20%. There is a moderate sediment delivery potential, and the 

surficial materials have a high erodibility potential. The overall sediment hazard at this location 

is moderate. 

Recommendations: 

• Reseed the approaches to the crossing for 20 in in both directions with a native seed 

mixture; 

• Install one or more cross ditches on the steeper north approach to prevent future 

drainage issues; and 

Replace any coarse woody debris which has been removed from the approaches. 

Site RCA-2 	GPS: I1U 393842, 6302415 

This site is also an ephemeral stream crossing located 1.5 km south of the intersection with Line 

2006-0. Approaches to this crossing from both sides are around 20% and unvegetated, 

representing a moderate sediment delivery potential. Surficial materials have a high erodibility 

potential- The overall sediment hazard at this location is moderate. 

Recommendations: 

• Remove the log bundles currently occupying the stream crossing; 

• Armour the banks of the stream with logs to create an open top log culvert; 

• Reseed the approaches to the crossing for 20 in in both directions with a native seed 

mixture; and 

• Replace any coarse woody debris which has been removed from the approaches. 
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Site RCA-3 	GPS: I I  393872, 6302090 

The RCA-3 site is also an ephemeral stream crossing located 1.8 km south of the intersection 

with Line 2006-0 (Photo 3, Appendix B). The approach to this crossing from the north is 

around 20%, and from the south it is steeper at around 25% - thus the sediment delivery 

potential is moderate. The approaches are unvegetated surficial materials which have a high 

erodibility potential. The crossing and northern approach is occupied by several lengths of 

fallen logs. The overall sediment hazard at this location is moderate. 

Recommendations: 

• Remove the log bundles currently occupying the stream crossing; 

• Armour the banks of the stream with some of the removed log bundles to create an open 

top log culvert; 

• Reseed the approaches to the crossing for 20 m in both directions with a native seed 

mixture; and 

Replace any coarse woody debris which has been removed from the approaches. 

Site RCA-4 	GPS: I I U 394206, 6301429 

RCA-4 is the Rambling Creek crossing (Photo 4, Appendix B). The approach to this crossing 

from the north is very gentle, while the approach from the south is moderate at around 13%, 

resulting in a moderate sediment delivery potential. The approaches are unvegetated and 

underlying materials are silt and clay, which have a high erodibility potential. At the time of 

the field inspection, Rambling Creek was spanned by a steel and wood mat which rested on the 

banks. There was very little flow in Rambling Creek, however cobble and boulder-sized 

material was observed in the channel, indicative of higher freshet flows. A moderate overall 

sediment hazard was assigned to the Rambling Creek crossing. 

Recommendations: 

• Rambling Creek banks should be protected using locally available brush and small 

woody debris anchored in place with willow stakes; 
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• Apply mulch and reseed the approaches to the crossing for 30 m to the south of the 

crossing and 10-15 mon the north side of the crossing with a native seed mixture; and 

• Install one or more cross ditches on the steeper southern approach to mitigate any future 

drainage issues. 

Site RCA-5 	UPS: 11U394515. 6300808 

RCA-5 site is the only ephemeral stream crossing south of Rambling Creek on the Rambling 

Creek Access Road. The sediment delivery potential at this site is moderate and the erodibility 

potential is high. The overall sediment hazard at this location is moderate. 

Recommendations: 

• Remove the log bundles and mat currently occupying the stream crossing; 

Armour the banks of the stream with togs to create an open top log culvert; 

• Reseeding at this site is optional as the approaches are of such low gradient; and 

• Replace any coarse woody debris which has been removed from the approaches. 

3.6 	Line 2006-3 

Line 2006-3 is approximately 6.6 km in length and has eight proposed drill locations along it. 

Line 2006-3 was previously used as a seismic survey line and is fairly well maintained, and 

little brushing and mulching was required to reactivate it. The topography along Line 2006-3 is 

very subdued with a maximum difference in elevation along the line of 40 m. The sediments 

underlying Line 2006-3 are primarily silt and clay and have a high erodibility. However, due to 

the gentle topography the line has a low sediment delivery potential. This results in a low 

overall sediment hazard for most of the line. Two ephemeral stream crossings which have a 

moderate overall hazard rating are discussed below. 

Site LN3-1 	UPS: 1 1U 3943 6300321 
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This site is the easternmost of the two ephemeral stream crossings on this line labelled on Map 

1 (Photo 5). The trail approach on the east of the crossing is sloped at approximately 10% 

while the approach on the south side of the crossing is gentler at approximately 7%. This site 

has a moderate sediment delivery potential and a moderate erodibility potential. Overall, the 

sediment hazard at this site is moderate. 

Recommendations: 

• Remove the log bundles currently occupying the stream crossing; 

• Armour the banks of the stream with logs to Create an open top log culvert; 

• Reseed the approaches to the crossing for 20 m in both directions with a native seed 

mixture; and 

Replace any coarse woody debris which has been removed from the approaches. 

Site LN3-2 	OPS: 11U 390745, 62979161 

This site is the westernmost of the two ephemeral stream crossings on Line 2006-3 on Map 1 

(Photo 6). The trail approach on the east of the crossing is sloped at approximately 15%, while 

the approach on the south side is approximately 7%. This site has a moderate sediment delivery 

potential and a moderate erodibility potential. The overall sediment hazard at this site is 

moderate. 

Recommendations: 

• Remove the log bundles currently occupying the stream crossing; 

• Armour the banks of the stream with logs to create an open top log culvert; 

• Reseed the approaches to the crossing for 20 m in both directions with a native seed 

mixture; and 

Replace any coarse woody debris which has been removed from the approaches. 

Evidence of several other seasonal streams was observed along Line 2006-3. These locations 

were given a low overall sediment hazard rating due to gentle approaches, vegetation of 

approaches, or the absence of water in the channels. We recommend that any log bundles 
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installed in these areas be removed at the end of the exploration program; and any areas 

experiencing significant soil disturbance be reseeded. 

3.7 	Bear Alley Access Trail 

The Bear Alley Access Trail is approximately 4.7 km in Length and connects Lines 2006-3 and 

2006-5. Topography along this trail is extremely flat with a maximum elevation change of 15 

m and road gradients of 0-2%. Soils along this trail are comprised of silts and clays which have 

a high sediment production potential, however the flat terrain results in a low sediment delivery 

potential, and a low sediment hazard rating. 

3.8 	Line 2006-5 

Line 2006-5 is approximately 6.0 km long with eight proposed drill points (Map 1). Line 2006-

5 was previously used as a seismic survey line and has remained in good condition since its last 

use. Topographic relief along Line 2006-5 is low. The lowest point on the line is 925 m asl and 

the highest point is 980 m asl. The sediments underlying Line 2006-5 are primarily silt and 

clay and are highly erodible. However, due to the low relief and generally flat terrain, the 

sediment delivery potential is low. Therefore, the overall sediment hazard for most of Line 

2006-5 is low. Several unorganized ephemeral stream cross the line and two of these streams 

were assigned a moderate sediment hazard. These locations are discussed below. 

SiteLN5-1 	OPS: 11U395l16297l32 

This site is located near the eastern terminus of the line (Photo 7). The trail approach on the 

east side of the crossing is sloped at approximately 35% while the western approach is gentler at 

approximately 10%. The sediment delivery potential is therefore moderate. SurfIcial materials 

in this area are highly erodible. A moderate overall sediment hazard was applied to this 

crossing. 
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Recommendations: 

• Armour the banks of the stream with togs to create an open top log culvert; 

• Reseed the approaches to the crossing for 50 m on the eastern approach of the crossing 

and 25 nit on the western approach with a native seed mixture; 

• Install one or more cross ditches to the steeper eastern approach to mitigate any future 

drainage issues; and 

Replace any coarse woody debris which has been removed from the approaches. 

Site LN5-2 	GPS: I U 390433. 6294252 

This Site is also an ephemeral stream crossing located near the western end of Line 2006-5 

(Photo 8). This stream drains a small lake located 200 m to the north. Both approaches to this 

crossing have slopes of 25% to 30% which result in a moderate sediment delivery potential. 

The approaches are partially vegetated, however underlying materials are moderately erodible. 

The overall sediment hazard rating at this site is moderate. 

Recommendations: 

• Reseed the approaches to the crossing for 40 m on the eastern approach of the crossing 

and 20 m on the western approach with a native seed mixture; 

• Install one or more cross ditches to the steeper eastern approach to mitigate any future 

drainage issues; and 

• A large amount of woody debris is located along the eastern approach to this crossing. 

This material should be placed along the approaches, in particular on the steeper eastern 

approach. 

As a general recommendation we also prescribe reseeding any sections of road with a low 

sediment hazard which experienced significant disturbance of surface materials during 

exploration activities. 
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3.9 	Line 2006-4 

Line 2006-4 is approximately 3.3 km in length with five proposed drill sites. Line 2006-4 was 

previously used as a seismic survey line and has remained in good condition since it was last 

used for exploration activities. Topographic relief along Line 2006-4 is low with elevations 

along the line ranging from 920 in to 950 m as!. The sediments underlying Line 2006-4 are 

highly erodible silts and clays. However, due to the low relief and generally flat terrain the 

sediment delivery potential for much of the tine is low and the overall sediment hazard is low. 

One unorganized ephemeral stream, which was assigned a moderate sediment hazard, crosses 

the line. 

I 	
SiteLN4-1 	GPS:11U394169,6296130 

This site is located approximately 300 m south of the intersection with Line 2006-5 (Photo 9). 

I 	
The area is marshy and the channel at this crossing was very unorganized with little or no flow. 

The southern approach to this site is gentle with a gradient of approximately 5% while the 

I 	
northern approach is moderately sloped at around 25%, resulting in a moderate sediment 

delivery potential. Surficial materials have a high erodibility potential. Overall, there is a 

moderate sediment hazard at this location. 

Recommendations: 

• Armour the banks of the stream with logs to create an open top log culvert; 

• Reseed the approaches to the crossing for 20 m on both approaches with a native seed 

mixture; 

• Replace any coarse woody debris which has been removed from the approaches. 

Log bundles were installed at several other low risk locations along line 2006-4 at the time of 

the field assessments. We recommend that these log bundles be removed upon completion of 

exploration activities. As a general recommendation we also prescribe reseeding any sections 

of road with a low sediment hazard which experienced significant disturbance of surface 

materials during the exploration program. 
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3.10 Line 2006-6 

Line 2006-6 is approximately 2.4 km long, and three sites along this Tine had been drilled at the 

time of the field inspection. Line 2006-6 was previously used as a seismic survey line and was 

in moderate condition when reactivated for exploration activities. Topographic relief along 

Line 2006-4 is moderate with elevations along the line ranging from 910 m to 980 m as]. The 

sediments underlying Line 2006-6 consist of highly erodible silts and clays. The overall 

sediment hazard for most of Line 2006-6 is classified as moderate. Three locations are 

discussed in detail below. 

Site LN6-1 	GPS I1U 392194, 6292440 

This site is a semi-incised channel crossing located approximately 25 in south of the main camp 

along Line 2006-6. Both approaches to this crossing are gentle but unvegetated, resulting in a 

moderate sediment delivery potential. Surficial materials represent a high erodibility potential. 

Overall, there is a moderate sediment hazard to this stream. 

Recommendations 

• Armour the banks of the stream with logs to create an open top log culvert; and 

• Reseed the approaches to the crossing for 20 in on both approaches with a native seed 

mixture. 

Site LN6-2 	GPS: I I U 391781, 6293421 

This site is an area of unstable slopes which caused problems during drilling along this line. 

The area has been partially reclaimed and has been resloped to reflect natural conditions (Photo 

10). The area is approximately 15 in by 20 m in size and is made up of silts and clays which are 

highly erodible. The slope itself has a gradient of 30%, which results in a moderate sediment 

delivery potential. An ephemeral stream is mapped at the base of the slope, as evidenced by a 

marshy area with no defined channel. The overall sediment hazard at this site is moderate. 

Recommendations: 
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• Reseed the entire slope with a native seed mixture; and 

	

I I 	• Place any available mulch or woody debris onto the slope to provide stability and 

	

I 
	enhance revegetation. 

SiteLN6-3 	GPS: I U 391837, 6293285 

I This site is an incised channel crossing located approximately 100 in north of location LN6-2. 

Both approaches to this crossing are gentle with gradients of around 10% and are unvegetated, 

I resulting in a moderate sediment delivery potential. Surficial materials pose a high potential for 

erodibility. Overall, there is a moderate sediment hazard at this site. 

I Recommendations: 

• Armour the banks of the stream with logs to create an open top log culvert; and 

• Reseed the approaches to the crossing for 20 m on both approaches with a native seed 

mixture. 

3.11 Additional Areas of Concern 

Supplementary to our assessment, seven areas of specific concern were brought to the attention 

of CHI and Summit by Mr. Craig Smith of the Alberta Ministry of Sustainable Resource 

Development (labelled on Map I as Sites CS I through CS 7). These sites are located primarily 

along roads where log bundles (corduroy) and wood steel matting had been installed.. 

Summit (2006) addresses Mr. Smith's concerns. For sites CSI through CS5 (Map 1), which are 

areas where log bundles had been installed, we recommended: 

• Removing any existing logs lying parallel to the flow located below the high water mark 

of the creeks; 

• installing logs on each bank parallel to the flow above the high water mark (i.e. an open 

top log culvert); 

• installing wood-steel matting for temporary bridges; 
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• applying mulch and a native seed mixture to the roads leading to the crossings and 

stream banks; and 

• applying coarse woody debris to steep crossings and constructing cross-ditches. 

These recommendations are still valid; however it should be noted that points CS3 and CS5 

correspond with the above-noted points RCA-1 and RCA-3 respectively, and more detailed 

recommendations for those sites have been provided in this report. 

Sites CSG and CS7 (Map 1) are located along the Bear Alley Access Trail. Much of the area 

surrounding the trail was marshy and wet at the time of the field assessment, and to facilitate 

transportation over this area, log bundles and wood-steel matting had been installed in several 

areas. To mitigate soil disturbance during active exploration, Summit (2006) recommended: 

• Temporarily lifting existing log corduroy and installing a geotextile fabric 

(specifications were provided in Summit 2006); 

• Reinstalling log corduroy over the geotextile; 

• Installing oak matting material with a helicopter or excavator overtop of the log 

corduroy; and 

• applying a seed mixture comprised of native plants (e.g. tufted hair grass, rocky 

mountain fescue, fringe broom) upon completion of exploration. 

These recommendations remain valid for these locations. 

4.0 	SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

This study presents the results of an erosion and sediment delivery assessment of all seismic 

lines and access trails utilized during Clear Hills Iron's fall 2006 exploration program. and 
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provides prescriptions for site-specific mitigation. The field analysis can be summarized by the 

following points: 

• Approximately 45 km of seismic lines and access trails were assessed; 

• Topography varies in the area from very flat (0.5 %) to slightly-steep grades (3 51/0); 

• Varying amounts of vegetation, mulch and woody debris was observed along the roads; 

• Several ephemeral streams cross the roads and trails throughout the core study area; 

• The entire study area is underlain by fine-grained clays and silts which are highly 

erodible; but the sediment delivery potential is generally low; therefore the overall 

sediment hazard rating for the lines and trails is generally low (it is low for 7 of the 9 

lines, and moderate for 2 lines); 

• 	16 sites on 9 trails and seismic lines were identified for prescriptions and mitigation; and 

• Recommendations outlined in Summit (2006) remain valid. 

Site-specific prescriptions are provided to reduce erosion and minimize sediment delivery to the 

stream network. Recommendations generally common to stream crossings include: 

• Armouring the banks of the stream with logs to create open top log culverts; 

• Reseeding the approaches to any crossings on both approaches with a native seed 

mixture; and 

• Replacing any coarse woody debris which had been removed from the approaches. 

In addition, recommendations for mitigating soil disturbance at some locations on the seismic 

line/access trail network are provided. 
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APPENDIX A 

Map 1— Sediment Hazard Map of the 

Clear Hills iron Exploration Program, 

2006 
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Photos 



Photo I - Site LNO-2 looking west. 
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Photo 2 - Site RCA-I looking towards northern approach. 
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Photo 3 Site RCA-3 looking towards southern approach. 



Photo 4 - Site RCA-4 at the Rambling Creek crossing, looking towards the southern 

I approach. 
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Photo 5 Site LN3- 1 looking towards the eastern approach. 
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Photo 6 - Site LN3-2 looking towards eastern approach. 
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Photo 7 - Site LN5-1 looking towards the steeper eastern approach. 
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Photo 8 - Site LN5-2 looking towards the eastern approach. 
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Photo 9— Site LN4-1 looking towards the southern approach. 



I Photo 10 - Site LN6-2 looking down the recontoured slope towards a marshy area 

behind the large trees. 
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1.0 	INTRODUCTION 

1.1 	PROJECT BACKGROUND 

In August 2006, Clear Hills Iron Ltd. (CHI) of Calgary Alberta retained Summit Environmental 

Consultants Ltd. (Summit) to conduct erosion and sediment delivery assessments of all roads 

and access trails utilized as part of CH's FALL 2006 exploration program in northwestern 

Alberta. 

The program was designed to assist CHI in meeting their obligations under Exploration Permit 

No. 5782, issued to CHI by Alberta Ministry of Sustainable Resource Development - Lands 

Division. Permit No. 5782 grants permission to CHI to operate exploration equipment in the 

Province of Alberta subject to Part 10 of the Mines and Minerals Act and the Metallic and 

Industrial Minerals Exploration Regulation. 

1.2 PROJECT OBJECTIVES 

The primary objective of this study was to provide advice to CHI on how to minimize surface 

soil disturbance and sediment delivery to creeks during the fall 2006 exploration program. The 

1 	erosion and sediment delivery assessment included three phases: 

	

1) 	Collect and review existing information for CHI's current exploration area ("the 

1 study area"). This included geological, hydrological, biological, soils, and 

climate data and reports for the study area, and current and historic aerial 

photographs. Base maps of the core study area were provided to Summit by CU! 

via Enviro-Tech Surveys Ltd. of Calgary; 

I 
	

2) 
	

Conduct field assessments of all seismic lines and access trails; 

	

3) 
	

Provide a sediment hazard rating for all seismic lines and access trails; 

I 
	

4) 
	

Identify specific locations where soil erosion and sediment delivery are likely to 

occur, and provide recommendations to mitigate negative effects in these areas; 

I 	and 
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5) 	Produce a report and map detailing the assessments and prescriptions. 

This report documents the assessment. Sections 1.3 to 1.5 provide an overview of existing 

information reviewed for the project, and Section 2.0 describes the methods used during the 

field assessments and the rating system used to assess sediment hazard. Section 3.0 details the 

results of the field assessment and provides prescriptions for identified sensitive areas. Section 

4.0 summarizes the results of our assessment and provides our conclusions and a summary of 

our recommendations. 

A letter report was provided to CHI on September 18th, 2006 which included interim 

recommendations for minimizing negative effects of soil erosion and sediment delivery 

(Summit 2006). The present report includes those earlier recommendations. 

1.3 PIIysIOG1&pHy AND LOCATION 

The general area of interest for Clear Hills Iron is located between about 561 15' and 57026' N 
latitude, and between about 118 000' and 11915' W longitude in northwestern Alberta (Figure 

1). The subject of the present assessment is a small component of this broader area, known as 

the "core study area", in which the fall 2006 exploration program took place (Map A). The 

Closest town to the core study area is Hines Creek, which is located approximately 40 km to the 

south. 

Elevations in the core study area range from a high of about 970 m asl to a low of about 800 m. 

The general topography is gentle, however the Rambling Creek valley is moderately incised and 

hillslope gradients leading down to the creek are moderate. Rambling Creek is also the largest 

watercourse in the study area and is fed by several ephemeral streams. Only one small lake is 

mapped in the core study area, however much of the terrain has a shallow groundwater table. 

Summit Environmental Consultants Ltd. 	 DRAFT REPORT 
Project #315-0102 - C'ear Hills Iron - Erosion 	2 	 4-Oct-2004 



NORTHWEST TERRITORIES 

Ugh Level ' 

c Hills 
Iron 

- 	 • Peace Rivet 

UI 

2 

Faust S 

GrandePraire 	• 
V IIe 	

5IveLke 
yvi w  

• Wesilock 
Fox • 
Creek 

• St,AIbert 
* 	 •Vegravfl 

Eilnton 	Edmonton 
•Camroce 

• Jed Deer 

WASHINGTON 

• Lake Louise 

Banff 	•Calgary 

- 	 • Brooks  

Medicine Het • 

Fort Mic1od • 1.ethbridge 

CANADA 
USA. 

MONTANA 

Figure 1.1 	Clear Hills Iron general study area. 
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Within the core study area itself, economic activities include development of oil and gas 

resources, commercial forestry, trapping, and outdoor recreation. Exploration for minerals, 

especially iron, has taken place in the Clear Hills region since the 1950s. Exploration for coal 

and diamonds has also taken place throughout the Clear Hills region. 

1.4 	BEDROCK AND SURFICIAL GEOLOGY 

Bedrock in the study area includes the Wapiti, Puskwaskau, and Kaskapau Formations, with 

small exposures of the Bad Heart Formation. These are a series of marine and non-marine 

sandstones, shales, and siltstones of Cretaceous age that belong to the Smoky River group 

(Jones 1966). The Bad Heart Formation is present in the Clear Hills as iron-rich deposits 

consisting of lenses of oolitic conglomerate sandstone beds 3 to 6 metres thick. 

Surficial deposits are dominated by glacial till with smaller amounts of colluvium and 

glaciofluvial deposits. Soils in the study area are primarily Orthic Gray Luvisols with a 

significant amount of Brunisolic Gray Luvisols and Brunisols on sandy sites (RCA 1958). Soils 

in the study area are reportedly principally developed from glacial till, however lake sediments 

are known to overlie the till in some areas. Based on the extensive clay and silt observed during 

the field assessments, it is likely that soils in the study area have developed from these lake 

sediments. 

1.5 	CLIMATE 

Climate in the core study area is characterized by cold, dry winters and moderate summers. 

July is the month that typically experiences the highest amount of precipitation. There are no 

Environment Canada climate stations within the core study area (Environment Canada 2004), 

but there are several stations located to the south and east. In general, the climate is likely 

cooler and more moist than the climate in the communities in the Peace River Valley, and a 
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greater proportion of the precipitation falls as snow. A more detailed review of the climatology 

of the area is provided in Summit (2005). 

2.0 	METHODS 

Field assessments were conducted by Mr. Peter Rothiesler, M.Sc. and Mr. Ryan Rhodes, B.Sc. 

of Summit between August 28 and August 31, 2006. All seismic lines and access trails (both 

existing and recently constructed) utilized for CHI' s exploration program were inspected. In 

all, approximately 45 km of seismic lines and trails were covered using 4x4 all-terrain vehicles 

(ATVs). 

These seismic lines and trails were assessed for erosion potential and sediment delivery 

potential as defined in Table 2.1 and Table 2.2. Table 2.3 presents overall hazard ratings which 

are a function of erosion potential and sediment delivery potential. 

Table 2.1 	Rating table for risk of sediment production. 

Rating 	Description 

High erodibility potential. Surface unarmoured and 
High 	 unvegetated, dominated by fine grained material (clay 

and/or silt). 
Moderate erodibility potential. Surface somewhat 

Moderate armoured and/or partially vegetated, dominated by  
medium _grained _material _(sand _and/or _silt) 
Low erodibility potential. Surface well armoured or 

Low 

	

	 totally vegetated, dominated by coarse material  
(gravel or cobbles). 
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Table 2.2 	Rating table for risk of sediment delivery. 

Rating 	Description 

High level of sediment delivery. Sediment delivered either 
directly or intermittently to the stream network via either or 

High both ditch drainage or surface runoff routes along roads. Steep 
gradients leading to streams leads to high delivery of the 
sediment originating on the surface. 
Moderate level of sediment delivery. Sediment delivery 
partially disconnected from the stream network by flat terrain 

Moderate 	
and/or discontinuous drainage routes. Low gradients and 
discontinuous nature of the connecting drainage routes leads to 
deposition of some of the sediment originating on the surface. 
No or minimal delivery of sediment to any stream system. Low 

	

	
Sediment commonly delivered to forest floor, with no surface 
runoff evident or expected during the wet season. 

Table 2.3 	Sediment hazard as a function of sediment production potential and sediment 
delivery potential. 

Sediment 	Sediment Delivery Rating 

Production Rating High (H) Moderate (M) Low (L) 

High (H) 	 High 	Moderate 	Low 

Moderate (M) 	Moderate Moderate 	Low 

Low (L) 	 Low 	Low 	Low 

Specific sites with a moderate and high sediment hazard were identified and mapped using a 

global positioning system (UPS) receiver. Universal Transverse Mercator (UTM) coordinates 
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are provided along with the detailed description of each of these sites in Section 3.0. These 

locations are identified on Map I and are summarized in Table 3.1. 

3.0 	ASSESSMENT AND PRESCRIPTIONS 

The results of the assessment are detailed below, in which each drill line or access trail is 

discussed independently. Sensitive areas (sites with a moderate or high sediment hazard rating) 

have a reference number (e.g. "LNO-2" indicates Line 2006-0, point 2) keyed to a location on 

Map 1 (Appendix A). The text also provides prescriptions for that location. Table 3.1 

summarizes the hazard ratings for lines and access trails, as well as for those sites with a 

moderate or high sediment hazard rating. Photographs of key sites are provided in Appendix B. 

Recommendations provided below incorporate prescriptions provided in a letter report to Clear 

Hills Iron Ltd. in early September 2006 (Summit 2006). That report presented general 

recommendations for erosion control and mitigation; however recommendations provided in the 

present report are more focussed and site-specific, and update the recommendations of Summit 

(2006). None of the present recommendations conflict with any of the recommendations 

provided in Summit (2006), and it is understood that those recommendations have already been 

implemented. 
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Table 3.1 	Summary of hazard ratings for lines and access trails, and individual sites with a 

moderate or high sediment hazard rating. 

	

GPS Coordinates 	Sediment 	Sediment 	Overall 

	

Eastmg Northing 	
Production 	Delivery 	Sediment 

rLine
Rating 	Rating 	Hazard 

 200640 	LNO-1 	392870 6303600 	Moderate 	Moderate 	Moderate 

	

LNO-2 	394340 6303666 	Moderate 	Moderate 	Moderate 

	

LNO-3 	394570 6303681 	Moderate 	Moderate 	Moderate 

	

Overall  	Moderate 	Low 	 Low 
Rambling 	RCA-1 	393522 6303143 	High 	Moderate 	Moderate 
Creek Access 	RCA-2 393842 6302415 	High 	Moderate 	Moderate 
Trail 	 RCA-3 	393872 6302090 	High 	Moderate 	Moderate 

	

RCA-4 394206 6301489 	High 	Moderate 	Moderate 

	

RCA-5 	394515 6300808 	High 	Moderate 	Moderate 

	

Overall 	 High 	Moderate 	Moderate 
Line 2006-1 	LN14 	394340 6303666 	High 	Moderate 	Moderate 

	

Overall 	 High 	Low 	 Low 
Line 2006-2 	Overall 	High 	 Low 	 Low 
Line 2006-3 	LN34 	394368 6300321 	Moderate 	Moderate 	Moderate 

	

LN3-2 	390745 6297916 	Moderate 	Moderate 	Moderate 

	

_____________ Overall 	 High 	Low 	 Low 
Bear Alley 	Overall 	 High 	Low 	 Low 
Access Trail 

Line 2006-4 	LN4-1 I 394169 [6296130 	High 	Moderate 	Moderate 

	

Overall ____ 	High 	Low 	 Low 
Line 2006-5 	LN5-1 	395116 6297132 	High 	Moderate 	Moderate 

	

LN5-2 	390433 6294252 	Moderate 	Moderate 	Moderate 

	

Overall  	High 	Low 	 Low 
Line 2006-6 	LN64 	392194 6292440 	High 	Moderate 	Moderate 

	

LN6-2 	391781 6293421 	High 	Moderate 	Moderate 

	

LN6-3 	391837 6293285 1 	High 	Moderate 	Moderate 

	

_ Overall 	 High 	Moderate 	Moderate 

Note: Each site and overall line is discussed in detail in Section 3.0. 
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3.1 	Line 2006-0 

Line 2006-0 is approximately 3.0 km long with four proposed drill points (Map 1). This line 

was previously used as a seismic survey line and has remained as an access road for recreational 

activities. Topographic relief is low. The lowest point on the line is 930 m above sea level (asl) 

and the highest point is 950 m as). The sediments underlying Line 2006-0 are primarily silt and 

clay and are highly erodible. However, due to the low relief and generally flat terrain the 

sediment delivery potential is low. Therefore, the overall sediment hazard for most of Line 

2006-0 is low. Three ephemeral stream crossings occur along Line 2006-0 (Map 1). These 

crossing locations are given a moderate sediment hazard rating due to the increased potential for 

nearby fine sediment to reach the stream channel. In addition, Drill Point 1 on this line was 

assessed as having a moderate sediment risk. Recommendations to minimize the sediment 

hazard are provided below for the three ephemeral stream crossing sites, for Drill Point 1, and 

for the remainder of Line 2006-0. 

Site LNO-1 	OPS: I 1 392870, 6303600 

This site represents the westernmost ephemeral stream crossing on Line 2006-0 (Map 1). The 

trail approach on the west side of the crossing is sloped at approximately 15% gradient while 

the approach on the east side of the crossing is gentler (approximately 7 1/o). This represents a 

moderate sediment delivery potential. Approaches are composed of silt and clay and almost 

completely vegetated, which represents a moderate erodibility potential. This site has a 

moderate overall sediment hazard. 

Recommendations: 

• Remove the log bundles currently occupying the stream crossing; 

• Armour the banks of the stream with logs to create an open top log culvert; 

• Reseed the approaches to the crossing in both directions with a native seed mixture; and 

Replace any mulch or coarse woody debris which has been removed from the 

approaches. 
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Site LNO-2 	GPS: I I  394340. 6303666 

This site is also an ephemeral stream crossing located midway between Drill Points 3 and 4 on 

Line 2006-0 (Photo 1, Appendix B). Approaches to this crossing from both sides are 10-15% 

and represent a moderate sediment delivery potential. The approaches are vegetated and have a 

moderate erodibility potential. This site has a moderate overall sediment hazard. 

Recommendations for Site LNO-2 are identical to those provided above for site LNO- 1. 

Site LNO-3 	GPS: I I  394570. 6303681 

This site is the easternmost ephemeral stream crossing on Line 2006-0 and is located 300 m to 

the east of point LNO-2. This location is very similar to LNO-2 with vegetated approaches to 

the crossing have gradients of around 10%. This site has a moderate overall sediment hazard. 

Recommendations for Site LNO-3 are identical to those provided above for sites LNO- 1 and 

LNO-2. 

Site LNO-4 	GPS: 1 IU 391870. 6303566 

This site is the location of Drill Point 1 on this line. Silt fencing should be used at this location 

to prevent sedimentation of a small pond that exists to the northwest. After drilling is 

completed at this site, the silt fencing should be removed. 

3.2 	Line 2006-1 

Line 2006-1 is approximately 2.6 km in length and ranges in elevation between 850 in asl and 

900 m as]. The topography is rolling along this line with low road gradients throughout. 

Surfielal materials along this line are made up of clays and silts and are highly erodible. 

Overall, the majority of Line 2006-1 has a low sediment hazard. One location with a moderate 

sediment hazard rating was identified along this trail and is discussed below. 
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LNI-1 	GPS: 11U 394340, 6303666 

This site is an ephemeral stream crossing which is not mapped on the base map provided. The 

approach to this crossing from the east side is around 35% for a length of around 5m. The 

western approach to this site is approximately 20% for 20 m. Underlying materials are 

comprised of silt and clay, which represents a high erodibility potential. This site has a 

moderate overall sediment hazard. 

Recommendations: 

• Remove the log bundles currently occupying the stream crossing; 

• Armour the banks of the stream with logs to create an open top log culvert; 

• Reseed the approaches to the crossing in both directions with a native seed mixture; and 

• Replace any mulch or coarse woody debris which has been removed from the 

approaches. 

3.3 	Line 2006-2 

Line 2006-2 is approximately 2.3 km long with three proposed drill points. Line 2006-2 was 

previously used as a seismic survey line; however it was not as well maintained as line 2006-0, 

and significant brushing and mulching was required to reactivate it. The total change in 

elevation along Line 2006-2 is 70 m with a low point of 840 in asl and a maximum elevation of 

910 m asl. The sediments underlying Line 2006-2 are primarily silt and clay and are highly 

erodible. However, due to the gentle topography and absence of any stream crossings, Line 

2006-2 has a low sediment delivery potential. This results in a low overall sediment hazard for 

the entire line. 

Recommendations: 

• The mulch generated when Line 2006-2 was reactivated provides some natural 

protection from erosion, in particular rain splash erosion, and will assist in natural 

revegetation. Wherever possible, this mulch should be kept on the road surface; 
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• Any sections of Line 2006-2 which experienced significant disturbance of surface 

materials during exploration activities should be reseeded. 

3.4 	Line 2006-0 to Line 2006-2 Access Trail 

This access trail is approximately 4.1 km in length and loops south from the eastern end of Line 

2006-0 before joining Line 2006-2. Soils along this trail are typical of the entire study area and 

consist of silts and clays, and as such represent a high sediment production hazard. Topography 

along this trail is variable; however no stream crossings were encountered during the field 

assessment. As a result, this entire access road is assessed as having a low sediment hazard. No 

specific prescriptions are required for this trail, however as a best management practice we 

recommend reseeding of any areas which experienced excessive disturbance during the 

exploration program. 

3.5 Rambling Creek Access Road 

The Rambling Creek Access Road is approximately 3.7 km long and connects Lines 2006-0 and 

2006-3. Relief along the Rambling Creek Access Road is moderate, as it drops 90 m from Line 

2006-0 to the Rambling Creek crossing. From the crossing heading south it regains 50 m before 

connecting with Line 2006-3. 

The sediments underlying this access line are primarily silt and clay and are highly erodible, but 

the sediment delivery potential is moderate. Therefore, the overall sediment hazard for most of 

Rambling Creek Access Road is moderate. Four ephemeral stream crossings occur along the 

road, and it also crosses the year round Rambling Creek at it lowest point. Sites where the 

Rambling Creek Access Road crosses an ephemeral stream have a moderate sediment hazard 

due to the increased potential for nearby fine sediment on the approaches to the stream channel 

crossing to reach the stream channel. Each ephemeral stream channel and the Rambling Creek 

crossing are discussed below. 
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Site RCA-i 	GPS: IIU 393522., 6303143 

This site is located 0.5 km south of the intersection with Line 2006-0 (Photo 2 - Appendix B), 

at the location of the first ephemeral stream crossing. The trail approach on the north of the 

crossing is sloped at approximately 30% while the approach on the south side of the crossing is 

gentler at approximately 20%. There is a moderate sediment delivery potential, and the 

surficial materials have a high erodibility potential. The overall sediment hazard at this location 

is moderate. 

Recommendations: 

. Reseed the approaches to the crossing for 20 m in both directions with a native seed 

mixture; 

• Install one or more cross ditches on the steeper north approach to prevent future 

drainage issues; and 

Replace any coarse woody debris which has been removed from the approaches. 

Site RCA-2 	OPS: 11 U 39384163 02415 

This site is also an ephemeral stream crossing located 1.5 km south of the intersection with Line 

2006-0. Approaches to this crossing from both sides are around 20% and unvegetated, 

representing a moderate sediment delivery potential. Surficial materials have a high erodibiUty 

potential. The overall sediment hazard at this location is moderate. 

Recommendations: 

• Remove the log bundles currently occupying the stream crossing; 

• Armour the banks of the stream with logs to create an open top log culvert; 

• Reseed the approaches to the crossing for 20 in in both directions with a native seed 

mixture; and 

• Replace any coarse woody debris which has been removed from the approaches. 
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Site RCA-3 	GPS: 11  393872. 6302090 

The RCA-3 site is also an ephemeral stream crossing located 1.8 km south of the intersection 

with Line 2006-0 (Photo 3, Appendix B). The approach to this crossing from the north is 

around 20%, and from the south it is steeper at around 25% - thus the sediment delivery 

Potential is moderate. The approaches are unvegetated surficiat materials which have a high 

erodibility potential. The crossing and northern approach is occupied by several lengths of 

fallen togs. The overall sediment hazard at this location is moderate. 

Recommendations: 

• Remove the log bundles currently occupying the stream crossing; 

• Armour the banks of the stream with some of the removed log bundles to create an open 

top log culvert; 

• Reseed the approaches to the crossing for 20 in in both directions with a native seed 

mixture; and 

Replace any coarse woody debris which has been removed from the approaches. 

Site RCA-4 	GPS: I I U 394206. 6301429 

RCA-4 is the Rambling Creek crossing (Photo 4, Appendix B). The approach to this crossing 

from the north is very gentle, while the approach from the south is moderate at around 13%, 

resulting in a moderate sediment delivery potential. The approaches are unvegetated and 

underlying materials are silt and clay, which have a high erodibility potential. At the time of 

the field inspection, Rambling Creek was spanned by a steel and wood mat which rested on the 

banks. There was very little flow in Rambling Creek, however cobble and boulder-sized 

material was observed in the channel, indicative of higher freshet flows. A moderate overall 

sediment hazard was assigned to the Rambling Creek crossing. 

Recommendations: 

• Rambling Creek banks should be protected using locally available brush and small 

woody debris anchored in place with willow stakes; 
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• Apply mulch and reseed the approaches to the crossing for 30 m to the south of the 

crossing and 10-15 m on the north side of the crossing with a native seed mixture; and 

• Install one or more cross ditches on the steeper southern approach to mitigate any future 

drainage issues. 

Site RCA-5 	GPS: lIU 394515, 6300808 

RCA-S site is the only ephemeral stream crossing south of Rambling Creek on the Rambling 

Creek Access Road. The sediment delivery potential at this site is moderate and the erodibility 

potential is high. The overall sediment hazard at this location is moderate. 

Recommendations: 

• Remove the log bundles and mat currently occupying the stream crossing; 

• Armour the banks of the stream with logs to create an open top log culvert; 

• Reseeding at this site is optional as the approaches are of such low gradient; and 

• Replace any coarse woody debris which has been removed from the approaches. 

3.6 	Line 2006-3 

Line 2006-3 is approximately 6.6 km in length and has eight proposed drill locations along it. 

Line 2006-3 was previously used as a seismic survey line and is fairly well maintained, and 

little brushing and mulching was required to reactivate it. The topography along Line 2006-3 is 

very subdued with a maximum difference in elevation along the line of 40 m. The sediments 

underlying Line 2006-3 are primarily silt and clay and have a high erodibility. However, due to 

the gentle topography the line has a low sediment delivery potential. This results in a low 

overall sediment hazard for most of the line. Two ephemeral stream crossings which have a 

moderate overall hazard rating are discussed below. 

Site LN3-1 	GPS: I LU 394368, 6300321 
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This site is the easternmost of the two ephemeral stream crossings on this line labelled on Map 

1 (Photo 5). The trail approach on the east of the crossing is sloped at approximately 10% 

while the approach on the south side of the crossing is gentler at approximately 7%. This site 

has a moderate sediment delivery potential and a moderate erodibility potential. Overall, the 

sediment hazard at this site is moderate. 

Recommendations: 

Remove the log bundles currently occupying the stream crossing; 

• Armour the banks of the stream with logs to create an open top log culvert; 

• Reseed the approaches to the crossing for 20 m in both directions with a native seed 

mixture; and 

Replace any coarse woody debris which has been removed from the approaches. 

Site LN3-2 	GPS: I Ui 390745. 62979161 

This site is the westernmost of the two ephemeral stream crossings on Line 2006-3 on Map I 

(Photo 6). The trail approach on the east of the crossing is sloped at approximately 15%, while 

the approach on the south side is approximately 7%. This site has a moderate sediment delivery 

potential and a moderate erodibility potential. The overall sediment hazard at this site is 

moderate. 

Recommendations: 

• Remove the log bundles currently occupying the stream crossing; 

• Armour the banks of the stream with logs to create an open top log culvert; 

• Reseed the approaches to the crossing for 20 m in both directions with a native seed 

mixture; and 

Replace any coarse woody debris which has been removed from the approaches. 

Evidence of several other seasonal streams was observed along Line 2006-3. These locations 

were given a low overall sediment hazard rating due to gentle approaches, vegetation of 

approaches, or the absence of water in the channels. We recommend that any log bundles 
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installed in these areas be removed at the end of the exploration program; and any areas 

experiencing significant soil disturbance be reseeded. 

3.7 	Bear Alley Access Trail 

The Bear Alley Access Trail is approximately 4.7 km in length and connects Lines 2006-3 and 

2006-5. Topography along this trail is extremely flat with a maximum elevation change of 15 

m and road gradients of 0-2%. Soils along this trail are comprised of silts and clays which have 

a high sediment production potential, however the flat terrain results in a low sediment delivery 

potential, and a low sediment hazard rating. 

3.8 	Line 2006-5 

Line 2006-5 is approximately 60 km long with eight proposed drill points (Map 1). Line 2006-

5 was previously used as a seismic survey line and has remained in good condition since its last 

use. Topographic relief along Line 2006-5 is tow. The lowest point on the line is 925 m asl and 

the highest point is 980 m as!. The sediments underlying Line 2006-5 are primarily silt and 

clay and are highly erodible. However, due to the low relief and generally flat terrain, the 

sediment delivery potential is low. Therefore, the overall sediment hazard for most of Line 

2006-5 is low. Several unorganized ephemeral stream cross the line and two of these streams 

were assigned a moderate sediment hazard. These locations are discussed below. 

Site LN5-1 	GPS: I 1 395116. 6297132 

This site is located near the eastern terminus of the line (Photo 7). The trait approach on the 

east side of the crossing is sloped at approximately 35% while the western approach is gentler at 

approximately 10%. The sediment delivery potential is therefore moderate. Surficial materials 

in this area are highly erodible- A moderate overall sediment hazard was applied to this 

crossing. 
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Recommendations: 

• Armour the banks of the stream with logs to create an open top log culvert; 

• Reseed the approaches to the crossing for 50 m on the eastern approach of the crossing 

and 25 in on the western approach with a native seed mixture; 

• Install one or more cross ditches to the steeper eastern approach to mitigate any future 

drainage issues; and 

Replace any coarse woody debris which has been removed from the approaches. 

Site LN5-2 	GPS: IIIU 390433, 6294252 

This site is also an ephemeral stream crossing located near the western end of Line 2006-5 

(Photo 8). This stream drains a small lake located 200 m to the north. Both approaches to this 

crossing have slopes of 25% to 30% which result in a moderate sediment delivery potential. 

The approaches are partially vegetated, however underlying materials are moderately erodible. 

The overall sediment hazard rating at this site is moderate. 

Recommendations: 

• Reseed the approaches to the crossing for 40 m on the eastern approach of the crossing 

and 20 m on the western approach with a native seed mixture; 

• Install one or more cross ditches to the steeper eastern approach to mitigate any future 

drainage issues; and 

• A large amount of woody debris is located along the eastern approach to this crossing. 

This material should be placed along the approaches, in particular on the steeper eastern 

approach. 

As a general recommendation we also prescribe reseeding any sections of road with a low 

sediment hazard which experienced significant disturbance of surface materials during 

exploration activities. 
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3.9 	Line 2006-4 

Line 2006-4 is approximately 3.3 km in length with five proposed drill sites. Line 2006-4 was 

previously used as a seismic survey line and has remained in good condition since it was last 

used for exploration activities. Topographic relief along Line 2006-4 is low with elevations 

along the line ranging from 920 m to 950 m asl. The sediments underlying Line 2006-4 are 

highly erodible silts and clays. However, due to the low relief and generally flat terrain the 

sediment delivery potential for much of the line is low and the overall sediment hazard is low. 

One unorganized ephemeral stream, which was assigned a moderate sediment hazard, crosses 

the line. 

Site LN4-1 	GPS: I1U 394169, 6296130 

This site is located approximately 300 m south of the intersection with Line 2006-5 (Photo 9). 

The area is marshy and the channel at this crossing was very unorganized with little or no flow. 

The southern approach to this site is gentle with a gradient of approximately 5% while the 

northern approach is moderately sloped at around 25%, resulting in a moderate sediment 

delivery potential. Surficial materials have a high erodibility potential. Overall, there is a 

moderate sediment hazard at this location. 

Recommendations: 

• Armour the banks of the stream with logs to create an open top log culvert; 

• Reseed the approaches to the crossing for 20 m on both approaches with a native seed 

mixture; 

Replace any coarse woody debris which has been removed from the approaches. 

Log bundles were installed at several other low risk locations along line 2006-4 at the time of 

the field assessments. We recommend that these log bundles be removed upon completion of 

exploration activities. As a general recommendation we also prescribe reseeding any sections 

of road with a low sediment hazard which experienced significant disturbance of surface 

materials during the exploration program. 
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3.10 Line 2006-6 

Line 2006-6 is approximately 2.4 km long, and three sites along this line had been drilled at the 

time of the field inspection. Line 2006-6 was previously used as a seismic survey line and was 

in moderate condition when reactivated for exploration activities. Topographic relief along 

Line 2006-4 is moderate with elevations along the line ranging from 910 in to 980 in asl. The 

sediments underlying Line 2006-6 consist of highly erodible silts and clays. The overall 

sediment hazard for most of Line 2006-6 is classified as moderate. Three locations are 

discussed in detail below. 

Site LN6-1 	GPS: I 1U 392194, 6292440 

This site is a semi-incised channel crossing located approximately 25 m south of the main camp 

along Line 2006-6. Both approaches to this crossing are gentle but unvegetated, resulting in a 

moderate sediment delivery potential. Surficial materials represent a high erodibility potential. 

Overall, there is a moderate sediment hazard to this stream. 

Recommendations: 

• Armour the banks of the stream with logs to create an open top log culvert; and 

• Reseed the approaches to the crossing for 20 m on both approaches with a native seed 

mixture. 

Site LN6-2 	GPS: 111 U 391781, 6293421 

This Site is an area of unstable slopes which caused problems during drilling along this line. 

The area has been partially reclaimed and has been resloped to reflect natural conditions (Photo 

10). The area is approximately 15 m by 20 in in size and is made up of silts and clays which are 

highly erodible. The slope itself has a gradient of 30%, which results in a moderate sediment 

delivery potential. An ephemeral stream is mapped at the base of the slope, as evidenced by a 

marshy area with no defined channel. The overall sediment hazard at this site is moderate. 

Recommendations: 
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• Reseed the entire slope with a native seed mixture; and 

• Place any available mulch or woody debris onto the slope to provide stability and 

enhance revegetation. 

Site LN6-3 	GPS: IIU 391837, 6293285 

This site is an incised channel crossing located approximately 100 in north of location LN6-2. 

Both approaches to this crossing are gentle with gradients of around 10% and are unvegetated, 

resulting in a moderate sediment delivery potential. Surficial materials pose a high potential for 

erodibility. Overall, there is a moderate sediment hazard at this site. 

Recommendations: 

• Armour the banks of the stream with logs to create an open top log culvert; and 

• Reseed the approaches to the crossing for 20 m on both approaches with a native seed 

mixture. 

3.11 Additional Areas of Concern 

Supplementary to our assessment, seven areas of specific concern were brought to the attention 

of Cl-I! and Summit by Mr. Craig Smith of the Alberta Ministry of Sustainable Resource 

Development (labelled on Map I as Sites CS I through CS 7). These sites are located primarily 

along roads where log bundles (corduroy) and wood steel matting had been installed.. 

I 	
Summit (2006) addresses Mr. Smith's concerns. For sites CS  through CS5 (Map 1), which are 

areas where log bundles had been installed, we recommended: 

I . Removing any existing logs lying parallel to the flow located below the high water mark 

of the creeks; 

• Installing logs on each bank parallel to the flow above the high water mark (i.e. an open 

top log culvert); 

• installing wood-steel matting for temporary bridges; 
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• applying mulch and a native seed mixture to the roads leading to the crossings and 

stream banks; and 

applying coarse woody debris to steep crossings and constructing cross-ditches. 

These recommendations are still valid; however it should be noted that points CS3 and CS5 

correspond with the above-noted points RCA-1 and RCA-3 respectively, and more detailed 

recommendations for those Sites have been provided in this report. 

Sites CS6 and CS7 (Map 1) are located along the Bear Alley Access Trail. Much of the area 

surrounding the trail was marshy and wet at the time of the field assessment, and to facilitate 

transportation over this area, log bundles and wood-steel matting had been installed in several 

areas. To mitigate soil disturbance during active exploration, Summit (2006) recommended: 

• Temporarily lifting existing log corduroy and installing a geotextile fabric 

(specifications were provided in Summit 200); 

• Reinstalling log corduroy over the geotextile; 

• Installing oak matting material with a helicopter or excavator overtop of the log 

corduroy; and 

• applying a seed mixture comprised of native plants (e.g. tufted hair grass, rocky 

mountain fescue, fringe broom) upon completion of exploration. 

These recommendations remain valid for these locations. 

4.0 	SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

This study presents the results of an erosion and sediment delivery assessment of all seismic 

lines and access trails utilized during Clear Hills Iron's fall 2006 exploration program, and 
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provides prescriptions for site-specific mitigation. The field analysis can be summarized by the 

following points: 

• Approximately 45 km of seismic lines and access trails were assessed; 

• Topography varies in the area from very flat (0.5 %) to slightly-steep grades (35%); 

• Varying amounts of vegetation, mulch and woody debris was observed along the roads; 

• Several ephemeral streams cross the roads and trails throughout the core study area; 

• The entire study area is underlain by fine-grained clays and silts which are highly 

erodible; but the sediment delivery potential is generally low; therefore the overall 

sediment hazard rating for the lines and trails is generally low (it is low for 7 of the 9 

lines, and moderate for 2 lines); 

• 	16 sites on 9 trails and seismic lines were identified for prescriptions and mitigation; and 

• Recommendations outlined in Summit (2006) remain valid. 

Site-specific prescriptions are provided to reduce erosion and minimize sediment delivery to the 

stream network. Recommendations generally common to stream crossings include: 

• Armouring the banks of the stream with logs to create open top log culverts; 

• Reseeding the approaches to any crossings on both approaches with a native seed 

mixture; and 

• Replacing any coarse woody debris which had been removed from the approaches. 

In addition, recommendations for mitigating soil disturbance at some locations on the seismic 

line/access trail network are provided. 
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APPENDIX A 

Map 1— Sediment Hazard Map of the 

Clear Hills Iron Exploration Program, 

2006 
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Photo 1 - Site LNO-2 looking west. 



I 	 S 	 I 	

IL 

u r 

I 
I 
I 
I 
I 

Photo 2 - Site RCA-I looking towards northern approach. 
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Photo 3 - Site RCA-3 looking towards southern approach. 



Photo 4 - Site RCA-4 at the Rambling Creek crossing. looking towards the southern 

I approach. 
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Photo 5 - Site LN3-1 looking towards the eastern approach. 



Photo 6— Site LN3-2 looking towards eastern approach. 
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Photo 7 - Site LN5-1 looking towards the steeper eastern approach. 
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Photo 8 - Site LN5-2 looking towards the eastern approach. 



-- 	 • 	I. 	: 

Photo 9— Site LN4- 1 looking towards the southern approach. 
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Photo 10 - Site LN6-2 looking down the recontoured slope towards a marshy area 

behind the large trees. 
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Reference: 315-01.02 

Mr. Tom Sneddon, P.Geol. 
Clear Hills Iron Ltd. 
Bay 6.3530 11 A St. NE 
Calgary Alberta 
T2E 6M7 
Via email: clear263@telus.net  

Dear Mr. Sneddon: 

Re: Clear Hills Phase IA: Terrestrial (Wildlife and Vegetation) Environmental 
Conditions within the Core Project Area 

Introduction and Background: 
Clear Hills Iron Ltd. (CHI) is proposing to develop and operate an iron ore mine in the Clear 
Hills area of northwestern Alberta. As part of the environmental assessment process, CHI 
retained Summit Environmental Consultants Ltd. to assess the core project area (Map 1), in order 
to determine the baseline environmental studies needed to satisfy the requirements of the Alberta 
environmental assessment process. This letter docments an aerial and ground-based 
reconnaissance of the core project area conducted on September 6, 2006. The reconnaissance 
focused on the terrestrial (wildlife and vegetation) characteristics of the area. 

Project Area: 
The project area (Map 1) is approximately 70 km northeast of the town of Peace River, Alberta. 
The core project area is located on Crown Land between about 56°15' and 57°26' N latitude, and 
between about 118°00' and 119'15' W longitude, within Twp 90 - R5 and Twp 91 - R5. The 
area is relatively flat with elevations ranging from 800 to 990 meters. Rambling Creek runs 
across the study area from west to east with approximately a one percent gradient. The area is 
within the Boreal Forest Natural Region. The land below 900 m around Rambling Creek and in 
the northeast corner of the project area is within the Lower Boreal Highlands subregion, while 
the rest of the project area, which is above 900 m, is within the Upper Boreal Highlands 
subregion. Soils within the boreal highlands subregions tend to be orthic and gleyed gray 
luvisols. Wetland soils are mainly mesisols with some organic crysosols and gleysols. 

Objectives: 
The specific objectives of the reconnaisance were as follows: 

1. Map approximate extent of forest cover, including stand age and species composition; 
2. Determine portion of area burned; 
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3. Ground truth air observations and conduct some site-specific assessment of vegetation, 
including an inventory of plant and animal species observed; 

4. Determine availability of woodland caribou habitat; and 
5. Determine availability of trumpeter swan habitat. 

Study Methods: 
Prior to the reconnaissance, we completed a review of the following relevant information ,  
• l:40,000 scale aerial photographs taken in 1956 and 1991; 
• Review of existing information for the project area (Summit 2005); 
• Review of habitat requirements for species of concern (especially woodland caribou and 

trumpeter swans) suspected to occur in the project area; 

The field reconnaissance was completed on September 6, 2006 by Brian Guy, Ph.D., P.Geo. and 
Simone Runyan, M.Sc., and included the following components: 
• Helicopter overview of the project area; 
• Helicopter transects over the project area to record time and location-specific aerial 

photographs; 
• Ground assessment of representative vegetation types and wildlife habitat; 

Weather on the day of the field reconnaissance was sunny with air temperatures around 17°C. 
Using observations and photographs obtained from the helicopter and the ground, forest cover 
was classified as coniferous or deciduous. Burned and unburned areas were also noted. More 
detailed forest cover classification was possible in some cases, but is not presented here. Due to 
the overview nature of this investigation, the land classification presented here is considered 
approximate. 

Field Observations: 

Aerial Observations 
Much of the core project area has been burned, but some old forest remains in the southeastern 
and northern parts of the project area (Map 1). The forest cover is a mix of deciduous and 
coniferous species dominated by white spruce, trembling aspen, hybrid pine and black spruce. 
Both pure and mixed stands occur. 

Most of the land surrounding Rambling Creek has been burned (the fire is believed to have 
occurred about the mid-I 980s although this has not yet been confirmed) and is therefore covered 
in relatively young forest. However, large white spruce trees, which escaped the fire, are present 
along Rambling Creek. Willow species are dominant immediately adjacent to Rambling Creek. 
Trembling aspens are dominant on the south-facing slopes north of Rambling Creek and a 
mixture of lodgepole pine and white spruce covers most of the slopes south of Rambling Creek. 

The old forest near the north and south ends of the project area appeared to be dominated by 
conifers, with dominant white spruce and hybrid pine. However, mixed stands with varied aspen 
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density are also present. Additional ground-truthing would be necessary to confirm these 
observations. 

Ground Observations 
Although ground observations were limited in extent on this field reconnaissance, expected 
patterns of forest growth and stand composition, based on soil moisture and nutrient content, 
were confirmed within the project area, as described below. A list of plant species observed on 
the ground is presented in Table 1. 

Well-drained, nutrient-poor soils tend to be occupied by stands of hybrid pine. (One of the 
notable features of the boreal highland subregions is that they occur in a zone of overlap and 
hybridization between lodgepole pine, which is dominant to the west, and jack pine, which is 
dominant to the east.) Understory species included caribou lichen, Labrador tea and bearberry 
on the driest sites. Pine is an early successional species which quickly colonizes after fire 
disturbance, making it more abundant in young forest such as those covering the burn within the 
project area (Natural Regions Committee 2006). 

Soils with average moisture and nutrient levels in the core project area are occupied by pure or 
mixed.stands of aspen, white spruce, hybrid pine and black spruce. Understory species include 
rose, buffaloberry, bluejoint, bunchberry, and wild sarsaparilla. 

Sites with moist, nutrient-rich soils tend to have more balsam poplar, as well as aspen and white 
spruce, with understories of red-osier dogwood, willow, rose, bluejoint and horsetails. 

Although aerial observations indicate that bogs do occur within the study area, no bogs were 
examined on the ground. Bogs generally occur in saturated, nutrient-poor soils and are 
dominated by black spruce and sphagnum with understory vegetation including Labrador tea and 
bog cranberry. 

Pens form in saturated soils with subsurface flow which reduces acidity and brings in soil 
nutrients. Fens within the core project area were dominated by black spruce and mosses with an 
understory of willows and a diversity of forbs such as three-leaved false Solomon's seal, 
miterwort and coltsfoot. 

Comments on Woodland Caribou habitat: 
Woodland caribou generally prefer old forest which support lichens, and tend to inhabit black 
spruce bogs (Dzus 2001). The low-lying mid section of the project area has been burned and is 
unlikely to contain abundant lichens. The remainder of the forest in the north and south sections 
of the project area appear to be upland forests of predominantly white spruce and aspen, which 
do not provide suitable habitat for woodland caribou. These observatioins were made from the 
air, and should be confirmed by observations on the ground. 
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Comments on Trummpeter Swan habitat: 
Trumpeter swans are thought to require stretches of open water at least 100 m across in order to 
take off (Summit 2005). Only the lake in the southwest corner of the study area (Map 1) is likely 
to provide suitable habitat for trumpeter swans. 

Summary and conclusion: 
Much of the core project area has been burned, but some old forest (dominated by white spruce 
and hybrid pine) remains in the southeastern and northern parts of the project area (Map 1). The 
forest cover is a mix of deciduous and coniferous species dominated by white spruce, trembling 
aspen, hybrid pine and black spruce. Some large white spruce trees that escaped the tire are 
present along Rambling Creek, and willow species are dominant immediately adjacent to the 
creek. Trembling aspens are dominant on the south-facing slopes north of Rambling Creek and a 
mixture of lodgepole pine and white spruce covers most of the slopes south of Rambling Creek. 

This preliminary investigation suggests that the core project area is not prime habitat for the 
wildlife species of greatest concern in the area - the woodland caribou and the trumpeter swan. 

This brief report is intended to provide information to assist Cleai 
environmental studies needed to support the proposed project. In 
complete this scoping exercise. Pleae call if you have any questions 

r Hills Iron to scope Out the 
the next few weeks, we will 	I 

Yours truly, 
	 I 

Summit Environmental Consultants Ltd. 	

I 
Brian Guy, Ph.D., P.Geo. P.H. 
Senior Geoscientist 

Simone Runyan, M.Sc. 
Biologist 

I 
I 

Attachments: 

1. Map 1. Project area overview. 
2. Table 1. Plant species observed on September 6, 2006. 
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Table 1. Plant species observed within the Clear Hills project area on September 6, 2006. 	 -< 
-J 030303 --.i -4 -4 '-4 '-4 -4 '-I -J '-4 -J -J -4 -J '-4 '-4 -1 '-4 -J -4 -J '-4 -1 -4 '-.4 '-4 '-4 
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Common Name 	Seit 	 2I& 2 8 	V 
.. C.) 0) 01 	Co (7) ) 

Forest 

Ecosite Classi fication 	 BH1.1 	6H-b3.1 	BH-d3.2/3 	BH41.1 
Trees  

Balsam fir 	 AbiesalaleCO(o CO0(0(0(0(0(0 )COCOCOCOCOCOCO000C0C000(oCO( 

White spruce 	 Picea glauca  

C C)) C)) C)) ___ 	 C) C) 11 C)) (71 (ii Cl) (71 (51 	C)) 	C)) 	C)) 	• l) 
 

cn Black spruce 	 __ 	

(D 
 )

429,
03 . (5) 0)030' (5)03<303 	0) Hybrid pine 

contOC)4-5C000NJ 7))03(0(303 0) 03 03, (0 	03 3) Cli •-1 .. 
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 P) 3 13)-C.) 	CO Ni- -C. -Ni--- i-N.) -4 —.---.-- 
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CrowberrV 	 Empetrum nigrurn  

Common Labrador tea 	Ledum greonlandicum  
Twinflower 	 Linnea borealis  
Small bog cranberry 	

___________  

Skunk currant 	 Ribes glandulosum  

Northern gooseberry 	Ribes oxyacanthoides  
Rose 	 Rosa spp.  

 Dewberry 	 Rubus,pu1bescqns, I I II I   
C-01 O

Y

O C.) N..) I-i-'- 	 +

11 

	- 
Ssalv sop Willow 	 __      

.1 '-J -I 	C..) C,) js.  I'.,) (71 
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Low bush cranberry 	Viburnum edule  
Herbs 

I Bunchberry 	 Cornus canadensis 
Common horsetail 	 Equisetum aniense 
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Woodland horsetail 	Equisetum sylvaticum  
Wild strawberry 	 Fragaria virginiana  
Norihem bastard toadflax 	Geocaulon lividum 

L Tall lungwort 	 Mertensia paniculata  

	

- 	Bishop's cap 	 Mitefla nuda  
- _- Palmate-leaved coltsfoot 	Petasites palmatus  

	

- - 	Arrow-leaved coltsfoot 	Petasites sagittatus  
Common pink wintergreen Pyrola asarifolia  

- Lapland buttercup 	 Ranunculuslapponicus  
Dwarrnagocnberry 	Rubusacaulls 
Cloudberry 	 Rubus chamaemorus 
Three-leaved false 	 Smilacina ti'ifolia 
Solomon's-seal 

Graminoids 
Bluejoint 	 Calamagrostis 

canadensis 
Sedges 	 Carex spp. 
Grasses 	 Poaceae 

Moss 
Stocking moss 	 Pylaisielia polyantha  
Spagnum moss 	 Spagnumspp. 

Lichen 
Reindeer lichen 	 Cladina spp. 
Pelt lichen 	 Peltigera sp. 
Old Man's beard 	 Usnea spp. 

- - - - - - - - - - - - - - - - - - - 
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Clear Hills Iron Ltd. 

I Auger Drill Log 
Hole No. 2006-0308 

Spudded September 28, 2006 

I 	
Depth(ft) Cum. Depth 	 Description 

	

0 	 0 Surface 

	

-77 	77 Till ; gray( Gray to blue gray down hole) 

	

-5 	82 

	

-5 	87 silty shale; blue gray 

	

-10 	97 sltst; olive gray (with white fine sand lenses) 

	

-25 	99.5 Sst; gray; fine 

I 	 -5 	104.5 Sltst; gray 

	

-5 	109.5 Sltst; gray 

	

-5 	114.5 sst; gray; fine, with green patches 

I 	 -5 	119.5 sst; gray; fine 

	

-5 	124.5 sst; gray; fine 

	

-5 	129.5 sst; gray; fine 

I 
I EOH 132 

I 
U 
I 
U 
I 
I 

I 
I 
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Clear Hills Iron Ltd. 
Auger Drill Log 

Hole No. 2006-0403 
Spudded: 25 September 2006 

	

Depth(ft) 	Cum. Depth 	 Description 

	

O 	 Surface 

	

-5 	 5 Till 

	

-5 	10 Shale; gray(brown mottling) with coal 

	

17 	17 Sltst; blue gray( with brown motting) 

	

22 	22 Sst; blue gray; fine 

	

27 	27 Sst; blue gray; medium ( grain size incraese down hole) 

	

32 	32 Sst; blue gray; medium 

	

37 	37 Sltst; brown( with some loose white silt) 

	

43 	43 Sltst; brown( with lensoidal white silt) 

	

-2 	45 shale;brown; fragements of coal 

	

52 	52 sst; blue gray; fine (with brown mottling) 

	

57 	57 sltst; gray,(grain size decrease from 52 -57) 

	

67 	67 sltst; blue gray 

	

74 	74 sst; blue gray; medium 

I . EOH 77 

I 
I 
I 
I 
I 
I 
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Clear Hills Iron Ltd. 

U Auger Drill Log 
Hole No. 2006-0404 

Spudded: 25 September 2006 

Depth(ft) Cum Depth 	 Description 
0 

-5 	 5 Till(Brown) 
-5 	10 Clay; (till??) 
-2 	12 silty shale; gray 
-3 	15 sltst;gray (with some white bentonite patches) 
-9 	24 sltst;light brown; (with white shiny specks) 
-1 	25 sltst;light bluish grey 
-5 	30 shale; light brown 
32 	32 fine sst; bluish grey 
37 	37 sltst; bluish grey with brown mottling 
42 	42 sltst; blue grey 
47 	47 sltst; blue grey 
49 	49 sltst; grey brown; coal fragments observed upto 52ft 
57 	57 sltst; grey brown;with sparkly specks 
62 	62 silty shale; gray brown; with blue mottling 
67 	67 silty shale; gray 
77 	77 fine sst;blue gray 
82 	82 fine sst,blue gray 
83 	83 sltst; brown 
85 	85 sst; blue gray 
89 	89 fine sst;gray (hard to obtain sample) 
92 	92 Sst; gray; fine 

EOH 92 



I 
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Clear Hills Iron Ltd. 
Auger Drill Log 

Hole No. 2006-0405 
Spudded: 23 September 2006 

	

Depth(ft) 	Cum. Depth (ft) 	 Description 

	

10 	 10 CIay(tilI);brown 

	

13 	 13 white bentonite looking with black mottling 

	

14 	 14 Claystone;gray 

	

15 	 15 Bentonite; white 

	

20 	 20 Bentonite; white 

	

22 	 22 Bentonite; white; with some grit 

	

23 	 23 Sltst;light gray 

	

27 	 27 Sltst;light gray 

	

29 	 29 Silty sst.; light gray to white; some woody fragments 

	

30 	 30 Silty sst; light gray to white; some woody fragments 

	

32 	 32 Sltst;gray 

	

33 	 33 Sltst;gray 

	

-2 	 35 sltst;gray; fine oxidized yellow brown sst lenses 

	

37 	 37 sltst;gray, fine oxidized yellow brown sst lenses 

	

-25 	 39.5 sst;green gray; fine 

	

47 	 47 shale; gray brown 

	

-2 	 50 shale; brown; with coal fragments 

	

-3 	 53 claystone; gray( with lot of white specks) scattered pcs of coal 

	

-4 	 57 sltst;blue gray 

	

77 	 77 claystone;brown gray ( with shiny white specks) 

	

82 	 82 claystone;green gray 

	

87 	 87 c!aystone; blue gray 

	

97 	 97 sst; blue gray;fine 

	

-3 	 100 shale;dark brown 

	

107 	 107 sltst;blue gray 

I EOH 112 
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Clear Hills Iron Ltd. 

I Auger Drill Log 
Hole No 2006-0406 

Spudded: 22 September 2006 
- 	 Depth(ft) 	 Description 

1 	-20 	 Yellow brown sticky clay white bentonitic clay at2oft 

	

25 	 Yellow oxidised sltst, 

	

30 	 Yellow oxidised sltst. 

I 	31 	 yellow sticky sltst 

	

35 	 sst;gray brown ; fine 

	

40 	 sltst; green gray(yellow oxidised at places) 

U 	45 	 silty sst; brown; sticky 

	

48 	 claystone; bluish gray 

	

54 	 Coal (lignite) and brown coaly shale 

I 	
65 	 sltst; bluish gray; sticky 

	

70 	 sltst; bluish gray; sticky 

	

75 	 sltst;( withthin interbedded claystone layer); brown 

	

85 	 silty shale; gray 

	

95 	 shale; blue gray (small sandy lenses) 

Below 95 	 No sample recovered 

I 	EOH 
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Clear Hills Iron Ltd, 
DRILL LOG 

Hole Ma.2008 0201 Location: Rumbling Creak Proeneet 
Date: 	 Saptember4 to September 11 2006  
Froni 	 Telrt.aription 	 Total Iron 

	

0.0 	80.0 Orerburderi 

	

60.0 	67.0 Core 

	

67.0 	90.0 Overburden 

	

00.0 	155.0 Overburden 

	

159.0 	168.0 Core 

	

168.0 	220.0 Care 

	

60.0 	70.0 Silty day;okae grayfragmenlo of coal. shaky clay. Slightly magnolia 
Sat:y980w gray, salt popper r00050iue;QLtartz dominant, lowfeldcpar grain; ocalterad zircon grains; rare pynite. Magnetic 

	

70.0 	80.0 

	

80.0 	90.0 Dub, Magnelic. 

	

60.0 	168.0 Core toot 

	

158.0 	1593 Satyclay;Mediurn light grbyN6). Magnielic. 

	

159.7 	258.0 G]ayoy Sltal; slighily magnetic 

	

188.0 	178.0 Medium dark gvay(N4)sllst glades down Ic medium k51nt gray sOot. Magnetic- 

	

17&0 	152.0 Medium light gray ultat. Non magnetic. 

	

182.0 	258.0 Shot, Lightgray(N7)wmlhscalieredfic pynlie; grecnlInhcidorthumesIle from altered colcania ash {77), recessive 
Magnetic 

81151 Light grayJ7);wllln Scattered fine  pyrile; greenish aSter chimosite from altered volcanic caIn (7?); reaecsive. 

	

168.0 	152.8 Magnetic 

Competent; intrusive bob; chilled conlaol. u.ithhcst rock; hactwe( after intrusion) Idled Outhit calcite. Slrcrmglymagnielto. 

	

152.8 	198.0 

Silty clay;Madbrn ugly grayfN6),. Hard cosmcreticr,sdolootitv acing the inochureeltoy gypsum myolal. Non mugnelin 

	

199.0 	205.0 

	

20.0 	200-8 Silly clay;Mediumn light gray(N6). Non Magnolia. 

	

200.8 	219.0 Silty clay;bglmtrnediumn gray (NS)grades dam lo ctayeyeilt;acattered burtows.pyrile in the barrown 

	

218.0 	218.0 Clayey ultst;light medium gray N6) StighItytnagunetic. 

Samples 
Mn 81Cm 

Analysts 

No coreig 
No coning 

Between 00- 70 emily 02 at core 

Between 70- 80 only 11 -  6-  atcore 
Between 80 - 50 only 21  4 of core 

Between I55 -188 only 3 1  tOnicore 

Between 168 -178 only 2 2 of core 

Betvieeimlltlt - 198 only 510' core 

Imitmuseun 

Betweanl 88 . 208 tidy 5 1  5' sore 



- - - - - - - - - - - mmmmmmm]  

Drill logs 2008-0202.xls 

Hole No. 	2008 0202 Location: 
Date: 	 September 12- September 18 2006 

0 	 - 54.00 Oveflourdan 
54 	 90.00 Overburden 
90 	 100.00 Coring 
100 	 228.00 Coring 
226 	 318.00 Coring 

DRILL LOG 
Clear Hills Iron Ltd. 

Rsmbtlng.  Creek 
Samples 

I 	Total Iron Phosphate Mn Silica Alumina Sul Chromate 
Analysis 

   

	

94.42 	94.92 Till 

	

94.92 	9800 Silly shale; medium light gray (146). Non magnetic 

	

98 	101.28 Clayey sitsi; medium light gmy('.lS). slightly magnetic 

	

101.25 	104.33 Sltet medium light gray (N6);Glaucortite. Magnetic. 
Fine sat; medium light gray(N6); Glaucorrite % increases downhole). 

	

10433 	108.00 Magnetic. 

	

108 	112.25 Fire 5st medium light gray(N6) ;  Glaucorate &pyrite. Magnetic 

	

112,25 	113.00 Shale: medium light gray (NC). Slightly magnetic. 

	

113 	118.80 Shale; medium light gray (NC). Non magnetic. 
Silly shale; medium light gray (NO) ; Scattered pyrite & marcasite( also in 

	

118.5 	121.83 Burrows). Magnetic 

	

121.83 	133.83 Shale; medium light gray (NC); rare pyrite- Slightly magnetic. 

	

133.83 	148.00 Shale; medium light gray (NC); rare pyrite. Slightly magnetic. 

	

148 	152.17 Silty shale with very thin layers of fine sat; NC; non magnetic 

	

152.17 	152.67 Silty shale; medium light gray (NC): non magnetic, 
silty shale: medium light gray (N6);at 152' 5" 1'thick layer of bluish gray 

	

152.67 	168.00 volcanic asb(??). Non magnetic. 
Silty shale; medium light gray (Ntt);al 169 80 112'thick layer of bluish gray 

	

158 	169.92 volcanic ash(??). Non magnelic 

	

162.tl2 	175.34 Shale medium light gray. Slightly magnetic. 

	

17534 	175.76 Volcanic ash; white; soft. Nonmagnetic- 

	

175.76 	178.00 Shale; medium light gray. Slightly magnetic. 

	

178 	179.42 Shale; medium light gray, Sandier towards the lower part. Nonmagnetic, 

	

179.42J 	179.5 White fine gritty l5yer. Slightly,  magnehc. 

	

179.5 	184.50 Shale (poker chip type); medium light gray. Slightly magnetic. 

	

184.5 	185.08 Shale; medium light gray (145), fossil fragments. Slightly magnetic. 

	

185.08 	186.00 Fossiliferous silty shale. Non magnetic. 

Fossiliferous silty shale; medium dark gray (114). with catcareous white layer 

	

188 	198.0025" at 197 8". Non macnetic. 
Shist; medium light gray(N6), with thin layer and lenses of line sand (light gra' 

	

198 	158.50 N?) with pyrite; biodaalic debris. Non magnetic- 

	

 
199.5 	203.00 Shaley sItsI; medium tight gray. Non magnetic. 

	

203 	208.00 Silty shale . medium light gray; occasional bivalve. Magnetic. 
Silty shale, medium light gray; occasional fosata (bivalve) and pyrite- 

	

 
208 	218.00 Magnetic, with spherules. 

Silty shale, medium light gray; occasional fossils( bivalve) and pyrite, 

	

218 	228.00 Magnetic with spherules. 
Silly shale . medium light gray; pyrite. Slightly magnetic, with sparse 

	

228 	231.33 spherules. 

Fossiliferous silty shale; medium light gray (NO), with pyrite; weakly 

	

231.33 	232.00 bioturbated with scattered burrows. Non magnetic 
Silty shale and suet; medium gray (N5); pyrite and marcasite (dominantly in 

	

232 	248.00 burrows); upper part isfossiliferous( Bivalves); magnetic. 
Shale; medium gray (145):fossililerous (bivalves logger than size of core); 

	

248 	288.00 bioturbated; occasional pyrite. Magnetic, with spherules. 

First white specks 

Urtconlormtty(???) 

Between 208-218 8' 8" core 

Between 218-228' 3' 10" core 

Between 228-248 15; 5" of core marker for 238 missing 

Page 1 of 2 
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Drill logs 2085-0202.xLs 

Shale; medium gray (N 5); fossiliferous (bivalves); weakly bioturbated. 

	

258 	26292 Magnetic with spherules. 

	

252.92 	268.00 511sf, medium gray (N5); rare pyrite. Slightly magnetic. 
Silly shale with occasional irtierlayering of abate; medium gray (N5);big burros 

	

268 	278.00 at 272 10'; weakly biotuibated. Slightly magnetic. 
Shale with occasional thin laminae of fine sand; medium gray(N5); 

	

278 	288.00 fossililerois horizons at 280'9", 285 5' and 287'4!'. Non magnetic. 
CLeyey silsi; medium light gray (NO); weakly bioturhateci; fossiliferous. 

	

288 	
292.00 Slightly magnetic. 

Slist with occasional thin alninae of sand; medium gray (N5); scattered  

	

292 	208.00 pyrite Slightly magnetic. 

	

298 	299.17 Clayey slist; medium light gray (NO); slightly magnetic. 

	

299.17 	301.33 SLLty shale; medium light gray (NO) 

	

301.33 	302.67 Sitat, medium light gray(NS) 

	

302.67 	304.17 Sat; medium light gray: fine coarsening down to medium grain 

	

304.17 	305.42 Clayey stat, medium light gray(N6). 

	

305.42 	300,00 Silly shale grades down to clayey silt with pebbles in it. 

	

306 	300.50 Ooidal Sat; greenish gray(5CSY 811). 

	

306.6 	308.00 Intensely ooidal ironstone: Olive gray (Or' 312);Downhole the % of Pisoliles 
increases; magnetite in Ironstone. 
Intensely noidel ironstone; olive gray (SY 312); no or rare pisolites; magnetite; 

	

308 	314.92 weakly hioturbeted from 314.47'. 

Intensely ooidal ironstone; olive gray (Sf' 3/2): pisolites ( 3- 6mm); magnetite; 

	

31492 	318.00 biolurbated, 

Bad heart starts 

Unconformity 

Page 2 of 2 
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Hole No. 	2006 0203 

Date: 	September 18 - 23 2006 
From 	To 	IDescription 

0 	 70 Overburden 
70 	 110 Overburden 
108 	 166 Coring 

Drill logs 2006-0201xls 

DRILL LOG 
Clear Hills iron Ltd. 

Location -  Ramblig Creek 

Analysis 
I Total Iron Phosphate Mn Silica Alumina Sulphur Lol Chromate Lime Magnesia Average Fe Remarks 

First box of hole is 

tagged by driller as 

starting from 208(Not 
right??) so it was 

decided it starts at 
108 as in drillers log 

	

108 	110.42 Till 

Silly shale; dark gray (N3); Brachipod at 112 1 Slightly 
magnetic. Ash parting with biotite shards, pyrite and amber glass 

	

11042 	112.92 shards. 

	

112.92 	11625 Silty shale; medium dark gray (N4). Non magnetic. 

Tern peat lies or unconfonaity; coarse to fine sand, fragments of 

	

116,26 	116.75 fossils, gypsum; two horizons wilhin the interval. Non magnetic. 

Silty shale; medium dark grey (144); fosiliferous (brachipod). Non 

	

116.75 	11883 magnetic. 

	

11883 	118.92 Volcanic ash: white; (about % thick layer). Non magnetic- 

Silty shale; med iurn dark gray (N4) Fosililerous (brachipod). Non 

	

118.92 	12342 magnetic 
Silty shale; medium dark gray (N4) ; Fosililerous (brachipod): at 

	

123.42 	12667 123.42 ammoettea. Non magnetic. 

	

126.67 	128 Silty shale; Medium light gray (NB); pyrite, magnetic. 
Silty claystorie; Medium light gray (N5):Pyrite in burrows- Slightly 

	

128 	130.67 magnetic. 

	

130.67 	1325 Clayey stat; medium light gray (N6). Magnetic. 

Shale grade down to silty shale: medium dark gray (N4). Magnetic 

	

1325 	133.5 with spherules. 

	

133.5 	13375 Clayey sltst; medium gray (N5). 

	

133.75 	135.33 Sltstt;Medium tight gray(N6) 

	

13533 	136 Claycy sltst; medium gray (N5) 

Sltatmedium light gray )N5); 3 fossils horizons at 139.33. 139.5, 

	

138 	13983 139.67'. Slightly magnetic. 	- 

Thinly laminated fine sat; Medium light gray (NB), grdea down to 

	

139.83 	141.5 clayey silt with no lamination. 

Volcanic ash ; white. Non magnetic, sparse pyrite, few dark 

	

1415 	141.75 minerals. 

	

14175 	148 Silty shale;Medium gray(N5);Fossililerous with bivalves. Slightly 
magnetic. 

Shale Medium light gray (N6);Foesiliferous(bivnives) Pyrite within 

	

148 	158 shells at 149 7'. Non magnetic. 

S hale Medium light gray (NB); rare fossils; grdes down to silty 

	

158 	160.67 shale. Non magnetic. 

Claystone;Medium light gray(N6); swelling. Slightly magnetic. Oil 

	

16067 	168 staining 

Unconi or tempestites(??) 

Between 128'-1 38 only 9 core 

First Mite specks start 
Fragemnts of Pecten 

Fragemnts of Brachiopod 

Between 158' -168 only?' 11' core 

Page 1 of 2 
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Drill I a-gs 2006-0203.4s 

	

168 	178 silty stoIe;mediuni gxay(N6). SlintIy magnetla. 
Silty shale; meum gray(146); fossiliferous .bivaIesot 183 1,184 

	

178 	138 3, 184 5&I E1.5 3. Nor magnelat. 

	

166 	198 Si8y shale: mediun, Iigtfl gray {N6}. Win magnetic. 
Shale Medium light gray N6);piui1e assemblage in sub mended 

	

198 	2D8tclee4ictilarsFspe 

	

208 	217 silty se;rnediasi igiti g ray(NS);Pyft; scattered burrows; 

	

217 	218.75 Sltst;Mecflum kghtgray(N6); pyvtle 

	

21876 	228 Silty staIe;medium light grayN5); scattered burrows;rars pyrile 

	

228 	230.17 Sat; medium light gray(N6);1tnetoMedium Coarsening dowmhola; 
scattered burrows towards lop 

	

230.17 	230.83 Ooictal sandstone grades down to moderately oo.idal 
Jrosistane;dert greenish gray 5G' 411. 

	

230.63 	238 Jrnlensely Goiclal lroeslone;moderate elsie browa (5Y 
414);scatterecl Pisolites size 5.6 mm) 

	

238 	242.33 Intersely COWal Iieatone,moderafe cthie brown (5Y4/4): 

	

242.33 	243.5 Moderately coidal ironsslone;Moderately olive brcw(5Y 414; 
Intensely biotuirbated;green eli gray muddy maIns 

	

243.5 	248 IrtenseFyOoidaIirarslore;moderata clue brom 5Y44) 
moderately btoturtated 

	

248 	250 Moderately eoidaiirorretone;Greenisli Gray to black Intensely 
bioturba(el;Pyrite 

 
crystal 

	

250 	253.90 O'OISaJ .saratatone dart greenish gray SGY 411; 

	

253 	255.00 Moderalatycoidaj irorisilorie-,Green ish Gray 10 bleclç Intensely 
bioturbated; 

	

255 	255.25 Intensely bioturbated sdtysst.feweoids 

	

25525 	25525 0o[daisruiatorie dart greenish gray SGY 411;bioturbated; 

	

256.59 	268.25 8s1 greenish gray(56Y 6(1)):Coarse grained grain size 
decreasing downhole at the bottom of iatepiat medium 
grauied;PelroliferoI4s smell and flumeelice under UV;pynite 
abindanL between 261L264 

	

266.25 	268.00 Calyey sits]; Medium gray(NS) 

	

258 	276.33 Sttyclaystone;Melium gray(N5} 

	

27633 	278.06 Silty clay; Medium gray (N5); Calcareous cencrelions one at 
276.33a & 277.75;scalbered pyntta grains 

	

278 	282.67 Clayey s8stMedium light gray (N9) 

	

282.67 	288.00 Silty clay; Medium light gray 5)jypdca1 coring patter, of series of 
rugs in the outer core surface. SbglitIy rnagrsitic. 

	

288 	291.17 Silty clay; Medium JgWgray)N5);gradeutgrayish black 
clay(Thmn 1-2 mm thick fine sand layers). Non magnetic. 

	

291.17 	295.87 Sty clay; Medium light gray )ttS);grades down to grayish black 
dvflh,m 1-2 mire Thick fine sand laversscstterod ovate and 

	

29567 	EGH 	Sa clay; medium light gray N5); Nor magnetic. 

Between 168'-17V only Vi" cone 

Bad Heart start 

Bad heart on 

Between 233-298' 
IT 3 core 

Page 2c42 
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Drill Log 
Clear Hills Iron Ltd. 

Hole No 	2OO-0204 Location--  Ramblinq Creek Prospect 



- - - - - - - - - - - - - - - - - - - 

DRILL LOG 
Clear Hills Iron Ltd. 

Hole No. 	2006M507 Location: Rambling Creek 

Page 1 of I 
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008 Lv. 2coo-c10c0.olo 

DRILL LOG 
CkorHi8o Ir.., Ltd. 

Oo.r, him, c4140 Proopolt 
00411 
	

Somp 
	

00081210 

.001 	1101 ColiflO 
118 	228 1204rr5 
220 	300 Coorrg 

00 
08 	 7210108 	N (W. riirlyl-am 
71 	71 	J00000851285) 
74 	70 011* 	dIr.. hM 9r.f  (401]; thr3y 00roioor 
70 	710 dom10N84 
79 	17 011*081(1910 	408): 1040 	p01014 
71 	04 511.0014 88I0004 9(081. (115514014181 h8-t 0030 M 900101 	ku 0000801142(0 

3010 G88 (412] 

04 	88 0(88 81 	1o9(88 Olrr (808 11153 &(8309S0 1011303110 Ooktr.y(r33] 

08 	08085111040.511010400300 9,.q 114 s11ko80 01013110(14 304(103(08] 

00 	103081880101 9(I04O.10L01 Modr., 90.1 (N5 	 .90 010.01302188 d.031op(M3] 

1112 	1130 Sot l55y(M7). 100(80004 
100 	108 SSt1017]IqIm( 9003{FI5].flrro9-oi.od.0044 C01Opotorlt 
itO 	111 01188 4 	8110188088.0,, gooy (1453 511309483090 (80.01342] LI do.1groy (108] 

lii 	113 01888 51 88r4,,. o11010303o,, gooy (14 o0800.ori90 (8001303110300810711100] 

115 	113 t.V0708t.l 009-I08):08..0010wrrp0808 
113 	113 01t4.01 	ln04 9801 315(Me30m9-07[145]9048o55r.h 0o11112(lo 3010 

i030 	i41o04or04 081180100050011 109 
110 	1201 51(01003 .1080 = 31111148881.00 9-0J 1918); ohol,, Gooylsir 8000819110(10 d8.k0807 

1412(04.45 Iomir08od 08151 8001825001008.800.4. P0801013000 018.00 31081 F010lo 

08125.23 
123 	1311 Sl08 11(088010 0880 p453040(. 0001 75001r. 15)000031 

130 	131 881800. M888Lr1 305)85]. 
131 	1311 000198 08 9(080; 3(001480... 	1 4 ): 5880.812(88481, 00081142] 15 301113..y (4121 

P01srcoo0.ic80198 3(13, 
130 	141 01880.10 ol.04,, 318801401080. Oy 1145): Sh04o 1284(8511 1I 	700] 8030012807(03] 

(800010184.80100 3110411 
140 	151 0888003 .1.040; 3(08448.10. g31  [0100]: 5h04,, 6.08490 Nook 11421(03003107(443] 

lOs 08 c00'C 001358 30810 

151 	151. 0818 30rrino4 0.01,,. 30.0 9-035)WJTn. 9-ood. 17 bOorolop 0 509854.9198 
0831 	0. pr.dImin0.Is -411 dOg10o 10700 	 0105100,0 

1(800*00080 

154 	171 S580s 1440.0,8308k (801j1344( 0400.400420,88 nb,, gp3]05)d..40.a4o. [no 
Lops0-)oo.4140 015880.0010(8083184 

178 	175 0881&8813o1r081s40on,.40o.ro,.ot1ll20 

174 	117 5501t  4.081.001 51308)40[. 
177 	17808911 OL000rn 8300 30oy  (P8.) 
175 	17308* r..Oonr 1808.40.3108] 
171 	1011 8(0801,00.1000 (8y[N5)08U. 33,, 9.8801900 01I0. 
151 	100 55800 ,rr,03L.nn 9-4030(01 
105 	1045108 83011 12107(E42].P.0 010.0.8801181.08- 152.17 

108 E1 

0101 0000ss.55r04 345o00fi31.t4 1n0881380.l1 49-- OS 1100930 

010028,00,8ssOe.sd b48.r 04- 110.08 

OoO000s 140o13 79-- 09- bOy e dr 988900 

Oof000.1n0.r.00E-901 ofly 72.f 1000 

S.e. PokL8ISloob t0800 134104 0140 100. 00101898,0.8530 ON 

&8.nolIrt.r'L.jt0- 1C010.177€Th(030 

0108300.0.80 .00,801 	.8r.or 19003- 13221 

Ow 4 	 bSt.r. 130.20-10808 

1803 0.r. o0.08 b80.o50 105.0 -173317 
504n..o30.04149-80 108 01y012001o. 

50850008080110180 betonor 173.02.152.08 

&45r.nro,00ord 170t0 108 bOy 9-olcoor 

Poo1801 



Group 	Residua' 

1 55.77591 
1 52.10615 
1 28.2064 
1 27.38265 
j 26.50591 

26.45591 
26.45591 
24.79894 
24.70353 

1 23.8878 
' 1 217378 

1 23.25215 
1 22.5978 
1 22.43531 
1 21.89531 
1 18.87353 
1 18.46353 
1 16.84531 
1 13.86353 

1 13.39729 
1 12.70437 
1 11.42437 
1 11.27437 

• 1 9.500159 
1 9.304368 
1 8.753529 
1 8,422548 
1 5.719678 

2 1 4.351286 
, 1 4.351286 
a. 

1 4.031766 
1 0.546719 
1 0.176482 

• I 340094 
-!i10944 

t4489I 
_______ 

MI o 
1..20153 
1 -90.71391 
114.2693 

143 (0 0 

o 1 106.3139 
E 1 -110.0412 

1 -275.282 

Name 	X 	Y 
	

Layer 

DST1 7856 1435063 6932871 
	

7 
DST26634 1302411 6967072 

	
7 

0ST25504 1259411 6916803 
	

7 
DST54896 1419448 6858945 

	
7 

DST7424 1487C23 6949179 
	

7 
DST57732 14497 6929122 

	
7 

DST6099 15332 6844494 
	

7 
0ST6099 15332 6844494 

	
7 

DST53733 1534": 2 i 6877780 
	

7 
DST5141 	1584r,2r 6845620 

	
7 

DST53079 1547 (4 t 6858358 
	

7 
DST7400 151 U 7 r 6956644 

	
7 

DST5144 15M 2 r 6845620 
	

7 
DST6267 1568( 3) 6826438 

	
7 

DST53039 1577 5 3 6846869 
	

7 
DST57958 1450'% 6988749 

	
7 

DST7400 1511 7 F 6956644 
	

7 
DST52718 1555,7) 6864683 

	
7 

DST53079 1 547C 4 f 6858358 
	

7 
DS]157732 1449E73 6929122 

	
7 

DST5862 1558207 6843796 
	

7 
0ST53546 1554C33 6903585 

	
7 

DST53486 1587"71 6877304 
	

7 
DST74552 1617'23 6885355 

	
7 

DST52721 1570z5? 6826820 
	

7 
DST17655 1417'05 6946817 

	
.7 

DST55927 1478,81 6958251 
	

7 
DST6191 1595M3 6854829 

	
7 

DST53789 1521'75 6889237 
	

7 
D8T5901 	1554 	6843021 

	
7 

DST53789 1521 	6889237 
	

7 
DST53297 152764 3 6889523 

	
7 

DST52874 1588V i 6838787 
	

7 
DST20162 140381 	7040236 

	
7 

DS130056 1323 A 1 7051315 
	

7 
DST5950 1529 	6831312 

	
7 

DST5901 	1554 	6843021 
	

7 
DS174778 16091 	6896545 

	
7 

DST14113 1410 	6909081 
	

7 
DST26718 12761 ' 7030741 

	
7 

0ST74805 1614: ' 6893751 
	

7 
DST19344 1385' 	6980338 

	
7 

DST25905 1311 	7036554 
	

7 
DST14556 1384 L 6866567 

	
7 

Weight 
Canyon 

2 
2 
2 
2 

I 
I 
I 
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Hole No, 	2006.0603 Locati.pnRphIi3q. Creek Prospect 
Date: August 18 2006 

	

From 	To 	I 	 Descriptioi 
0 	64 Overburden 

64 	168 Coring 

DRILL LOG 

Clear Hills iron Ltd. 

Samples 
Total Iron Phoenhate Mn Silica Alumins 

Analysis 

43 	50 Coal 

50 	52 Shale, grayish black N2),lragemen1s of coal ernberlcled, 

52 	54 Shaley coal, with 2' coarse set at 5292 

64 	55 Sat, medium light gry(N5) 

56 	64 Silty shale at top and grades down to Shale: medium gray (NS) 
with oxidized bog iron at along few horizon. 

64 	65 Sltst: very light grey(N8):osidized at places 

69 	75 Sltst very light grayN8)oxidized at places 

79 	89 Sal, yellow gray NV 712, salt pepper oxidized yellowish along 
some horizons) 

59 EOH 

Box 1 interval between 42.67 

Between interval 46 to 55' only 5 4' of core 

Between interval 58 to 66 only 9 Z of core 

Box 2 interval between( Driller mark confising 
Lithalogy ending in Box 1 starts at where drillers mark it 
8 (SUsL) We log that end as starting from 69.17 

Page 1 at 2 



Line 06 started 

Line 06 completed 

August 13 2006 
0601 0607: >100', no core 
0608 -August 19 
0609 -August 20121 
August 212006 

Line 05 Started 	 August 22 2006 
0509 - August 22-23 
0507 - August 24 - September 4 

Line 05 Completed 	September 4 2006 

Line 02 Started 	 September  2006 
Line 02 Completed 	September 27 2006 
Line 00/01 Started 	September 27 2006 
Line 00/01 Completed September 28 2006 
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