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SUMMARY 

This document describes the mineral resource assessment of the Common School Trust Lands (“CSTL”) 

in the Elliott State Forest (ESF) in Coos and Douglas counties, Oregon. The CSTL is managed by the 

Oregon Department of Forestry (ODF) under the jurisdiction of the Oregon Department of State Lands 

(DSL) and consists of ±84,000 acres of land. The State Land Board directed DSL to implement a Protocol 

for the ownership transfer of the CSTL.  

The objectives of this report as set out in the instructions (see report) were as follows: (1) assess the 

entire mineral resource potential on and in the CSTL (subsurface and surface) and (2) determine the 

Fair Market Value, if necessary.  

The completion date of field and data research was January 29, 2016. The resource assessment was 

completed on the same day.  

The term “aggregate” used in the report includes gravel (and by association sand) and all 

consolidated stone used for construction and roads. Stone may be further classified as crushed (rock 

that has been broken into smaller fragments) and blocks.  

The occurrence of minerals within the “study area,” an approximately 10 mi (16 km) radius area 

that borders the CSTL, is summarized below: 

 

Type of Commodity 
Study Area  

(Mineral Occurrences) 
CSTL  

(Mineral Occurrences) 

Aggregate (sand and gravel; stone, crushed and 

block; borrow/fill/topsoil) 
71  9 

Industrial mineral (clay, silica sand, and limestone 

material) 
  5 0 

Metals/minerals (chromite bearing-beach placer)   2 0 

Coal 28 0  

Uranium and thorium   0 0  

Geothermal features 0 wells, 0 springs 0 wells, 0 springs 

Oil and gas wells (abandoned)  3 0  

 

While the CSTL has a high potential, level of certainty A (Goudarzi, 1984; see Sections 3 and 4 in the 

report) for a sandstone resource as aggregate, the following commodities have no mineral resource 

potential: industrial minerals, metals; coal, uranium, and thorium; and geothermal. The overall oil and 

gas potential of this portion of the Tyee formation which underlies the CSTL (see Figure 3.2 in the 

report) is low. Porosity in these rocks is also low. Further, the CSTL is well outside of even the 

“speculative” structural and stratigraphic plays in the Tyee Formation to the north and northeast. This 

suggests that not all of the elements of a petroleum system are associated with the rocks on or below the 

CSTL, e.g., (1) a source rock for petroleum; (2) migration path(s); (3) reservoir rock; (4) seal; (5) trap; 

and (6) the geologic processes that form these elements. Therefore, the CSTL has no oil and gas 

potential.  
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The CSTL’s mineral resource potential is summarized below:  

 

Type of Commodity 
Resource 
Potential 

Level of 
Certainty** 

Sand and gravel (borrow/fill/topsoil)   high* A 

Construction material (crushed/block stone- sandstone) high A 

Limestone no — 

Clay no — 

Pumice no — 

Silica sand no — 

Bentonite no — 

Metals (precious, base metals) no — 

Coal no — 

Uranium and thorium no — 

Geothermal no — 

Oil and gas no — 

Other industrial minerals (gemstone materials, perlite, 

zeolite, manganese, titanium, zirconium) 

no — 

*Potential for yet undiscovered resources. 

**See Section 5.2  for descriptions of levels of certainty. 

  

 

There are nine quarries within the CSTL, all are now inactive. Of the nine quarries, seven have a 

resource on and within the quarry boundaries. The respective range of volume and tonnage (estimated) 

of that resource is 1,100,000 ft3 to 9,281,250 ft3 and 1,800,000 tons to 23,118,750 tons. Within the CSTL, 

the possibility is also high that an undiscovered gravel accumulation may be associated with five creeks 

and the West Fork of the Millicoma River. It was estimated that the gravel resource just in the 

aforementioned creeks and river could be as much as 55,312,500 tons. It must be emphasized that the 

resource quantities mentioned above are estimates and in some cases unadjusted approximations of 

volume and tonnage. These estimates are certainly larger than the actual amount of material that might 

be available. 

It is my opinion, substantiated by the following report, that determining the Fair-Market value of the 

sandstone resource on and in the CSTL is unnecessary. The value of this resource is negligible based on 

the following constrains and restrictions:  

 The quality of the sandstone meets ODOT’s standard specification for riprap, not road 

construction specification.  

 Durability of the riprap is low which further limits its use.  

 ODF uses higher quality aggregate for construction and maintenance of heavily traveled 

forest roads. This practice is likely to continue after the ownership transfer is made because 

sandstone aggregate is of low quality.  

 Finally yet importantly, it would probably be time-consuming and expensive to permit any 

kind of new mine (quarry or gravel pit) and the existing quarries within the CSTL given 

current environmental regulations.  
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1.0   INTRODUCTION 

The Common School Trust Lands (call the “CSTL) of the Elliott State Forest (ESF) are managed by the 

Oregon Department of Forestry (ODF) under the jurisdiction of the Oregon Department of State Lands 

(DSL) consists of ±84,000 acres of land located in Coos and Douglas counties, Oregon. The State Land 

Board directed DSL to implement a Protocol for the ownership transfer of the CSTL. The objectives of 

this report as set out in the instructions below are as follows: (1) assess the entire mineral resource 

potential on and in the CSTL (subsurface and surface and (2) determine the Fair Market Value, if 

necessary.  

1.1   Instructions 

The DSL contacted Oregon Department of Geology and Mineral Industries (DOGAMI) in late October 

2015 regarding the preparation of this report. A Scope of Work (SOW) agreement was entered into on 

November 19, 2016; a condensed version of this SOW is below: 

 Site Information: The first task is outreach and data collection. The Oregon Department of 

Forestry (ODF) and the Mineral Land Reclamation and Regulation (MLRR) office of DOGAMI 

will be contacted to determine if any relevant geotechnical records related to road rock and 

stone inventories and their costs exist. If so, this phase includes onsite inspection of those 

records.  

 Field Inspection: The second task is a limited field inspection of the CSTL. The objective of 

the inspection is to determine and/or confirm through visual observations that a surface 

mineral resource exists or there is the potential for one. This task will not include activities 

such as sampling and systematic geological, geophysical, and geochemical mapping. An 

emphasis will be placed on the inspection and photo documentation of existing rock 

quarries and borrow pits, and where possible the identification of areas having the potential 

for surface soil, sand, stone, and gravel resources (e.g., road cuts and outcrops). The 

geographic extent of the inspections within the CSTL, especially for the identification and 

characterization of potential resource areas, will be limited to all drivable roads accessible 

by a non-four wheel drive vehicle. Multiple inspection trips will be needed due to the size of 

the study area, possible complexity of individual inspection sites, weather, and driving 

distance from Portland. 

 Process Data and Integration: This task will compile and finalize data identified in Tasks 1 

and 2. It will also integrate field data into GIS data layers assembled and/or modified by 

DOGAMI. This task builds the technical overview that is the basis for the desk-top study and 

assembles the information that will be used in the appraisal process. A deliverable under 

this task will include an additional scope of work for a Mineral Appraiser or Construction 

Cost Estimator (the “MA”) to value the surface materials developed and submitted to DSL 

(see Appendix C).  

 Valuation of Identified and/or Potential Surface Mineral Resources: This task tracks 

closely with Task 3 and may involve either DSL or DOGAMI retaining the services of a 

qualified MA in accordance with the DSL-approved scope of work, as necessary. Should the 

services of a MA be required, DOGAMI and DSL will negotiate the most effective method for 

contracting those services. DOGAMI will work with the MA to assemble resource 
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information that the MA will need for the appraisal process, so that they can complete their 

work. That information may be limited to a volumetric estimation of tonnage, based on 

available data on the continuity of thickness, lateral extent, topography, and geological 

character (e.g., quality) of the deposit. Without detailed geologic mapping or borehole data, 

it will only be possible to estimate a broad range of tonnage values. 

 Assessment Report Preparation: This task will develop a report as a deliverable to 

document the project in accordance with the requirements of the 2013 DOGAMI-DSL 

Interagency Agreement (DSL #14-111-90004).  

The completion date of field and data research was January 29, 2016. The resource assessment was 

completed on the same day.  

1.2   Layout of Report 

For the convenience of the reader, this report is divided into the following five sections:  

 Section 1 is the introduction. It contains the project’s instructions and the layout of report.  

 Section 2 is a description of the physical and geologic setting.  

 Section 3 is the desk assessment part and describes the CSTL’s potential mineral resources. 

 Section 4 is a list of references; some of which were consulted as a part of this review but 

may not be cited in the text body because they contain no information on the CSTL. 

 Section 5 contains a brief description of the methods and limitations of the study, along with 

two reference tables: Levels of Resource Potential and Levels of Certainty. These tables 

provide a dual scheme that expresses the favorability of the subject area for a given resource 

and confidence from which the level of resource potential was assigned. Section 4 is 

followed by Appendices A, B, and C. 
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2.0   PHYSICAL SETTING 

The description of CSTL’s physical setting has been extracted liberally from two sources: The Elliott 

Forest Watershed Analysis (BioSystems and others, 2003) and the Elliott State Forest Management Plan 

(2011). The CSTL is located about five air miles east (8 km) from Reedsport and is part of the Elliott 

State Forest (ESF) in Douglas and Coos counties. The ESF is situated on the slopes of the central Oregon 

Coast Range and covers an area of 93,282 acres (380 km2). Of the total area in the ESF, roughly 84,000 

acres (344 km2) of the ESF are CSTL. Table 2.1 describes the physical setting of the CSTL; Figure 2.1 

shows its location and extent. 

 

Table 2-1. Common School Trust Lands physical setting. 

Size 84,000 acres (132.82 sq mi; 344 km2) 

Topography rugged/dissected 

Shape irregular 

Frontage Oregon Highway 38 

Zoning 95% Timber Land  

 

The CSTL’s dimensions are about 17 miles (27 km) north-south and about 15 miles (24 km) east-

west. The western boundary of the CSTL nearly reaches the eastern arms of North Tenmile Lake and 

Tenmile Lake. Baldy Butte, a portion of West Fork Millicoma River, and Glenn Creek flows along the 

southern boundary. On the east, it is bounded by the north-south flowing Mill Creek, the Bureau of Land 

Management’s (BLM) Loon Lake Recreation Area, and Ash Valley and on the north by Oregon Highway 

38 and the Umpqua River. 

Elevations range from 2,100 feet (640 m) to near sea level. The topography of the CSTL is rugged 

and highly dissected; especially the northern and eastern parts of the CSTL where rocky outcrops and 

cliffs are common and slopes commonly exceed 65 percent. According to the Elliot State Forest 

Management Plan (Oregon DSL and ODF, 2011), approximately 5,000 acres (20 km2) of forest land, 

mostly in narrow stream and rivers corridors, have slopes less than 20 percent. The CSTL contains two 

lakes: the 215-acre (0.9 km2) Loon Lake and Elk Lake (also known as Gould’s Lake) on Elk Creek. 

Most of the CSTL is drained by the Umpqua River and its tributaries, but the south and southeast 

parts are drained by the West Fork Millicoma River. The Umpqua River occupies a steep-sided gorge 

that widens as it nears the coast. Streams within the CSTL flow in narrow, steep-walled valleys. Many of 

the streams begin some distance downslope from the headwalls. Alignment of streams and ridges is 

controlled by titled rock strata, i.e., folds and the arrangement of surface structures such as joints and 

faults.  

The CSTL has a strong maritime influence from the nearby Pacific Ocean. Across the CSTL, rainfall is 

high and ranges from 65 inches to 115 inches and most falls from October through May. Snowfall is light 

to moderate, both in amount and duration. The mean minimum January temperature is approximately 

32° F and the mean maximum July temperature is 76° F.  

Oregon Highway 38 provides access to the CSTL, a major east-west route through the central Oregon 

Coastal Range. This highway services Reedsport west of the CSTL and Interstate 5, about 60 miles (97 

km) to the east. County and private roads also service the CSTL.  
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Figure 2-1. Vicinity map for the Common School Trust Lands (red fill). 

 

 

According to the Elliott State Forest Management Plan (2011), a network of active forest roads 

service the CSTL, totaling 550 miles (885 km) (Figure 2.2). No paved roads exist on the CSTL except the 

Mill Creek Road to Loon Lake. Seventy-five percent of the roads on the CSTL are gravel (75%); the 

remaining roads are dirt. Because of the steep topography the road network in the CSTL can be divided 

into three types: 

1. Well over half of the roads (57%) in the Elliot State Forest are situated on ridgelines that 

follow divides. 
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2. Mid-slope roads represent about one third of the overall road network. 

3. Roads located within 100 feet of stream channels comprise 4.4 percent of the overall road 

network, with the reminder (5.4%) in the valleys. 

Cultural resources in the CSTL include a mix of historic sites (e.g., two pioneer cemeteries) and 

modern structures (four fire lookout towers; the Cougar Pass lookout remains standing) and 

recreational sites (campgrounds). Ninety-five percent of the CSTL is classified as timberland.  

The land ownership within the study area is shown in Figure 2.3 and the topographic maps covering 

the CSTL are listed in Table 1.2 and shown in Figure 2.4. 

 

Table 2-2. Topographic maps covering the Common School Trust Lands. 

1:24,000-Scale Quadrangles 1:100,000-Scale Quadrangles 

Lakeside Deer Head Point Reedsport 

North Bend Elk Peak Coos Bay 

Reedsport Golden Falls Cottage Grove 

Trail Butte Scottsburg Roseburg 

Allegany Loon Lake  



Common School Trust Lands - Elliott State Forest, Mineral Assessment Report 

Oregon Department of Geology and Mineral Industries, Assessment Report  10 

Figure 2-2. Map of active forest roads in the Common School Trust Lands. Dashed line = State Highway, 

Gravel roads = double black lines, ODF’s road numbers = 0000 series, paved road = double purple lines, 

Common School Trust Lands = green outline. 
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Figure 2-3. Map of land ownership in the study area. 
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Figure 2-4. Topographic map index for the Common School Trust Lands. 1:24,000-scale quadrangles = 

brown outline (brown text is quadrangle name), 1:100,000-scale quadrangles = black outline (black text is 

quadrangle name), and CSTL = green outline. 
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3.0   RESULTS 

This section presents the results of the mineral scoping of the CSTL and surrounding study area. Where 

this report indicates a potential mineral resource might exist, it is important to understand what a 

“resource” is and means. According to the U.S. Bureau of Mines and U.S. Geological Survey (USGS) 

Circular 381, “Principles of a Resource/Reserve Classification System,” “resource” means, “[a] 

concentration of naturally occurring solid, liquid, or gaseous material in or on the Earth’s crust in such 

form and amount that economic extraction of a commodity from the concentration is currently or 

potentially feasible” (p. 1). An identified resource is a “[r]esource whose location, grade, quality, and 

quantity are known or estimated from specific geologic evidence” (p. 1). 

A resource or identified resource does not infer or imply a “reserve base” or “reserve” exists. A 

“reserve base” is “[t]hat part of an identified resource that meets specific minimum physical and 

chemical criteria related to current mining and production practices, including those for grade, quality, 

thickness, and depth” (p. 2). The meaning of a “reserve” is “[t]hat part of the reserve base which could be 

economically extracted or produced at the time of determination” (p. 2). 

The non-fuel mineral commodities evaluated for this assessment include aggregate, industrial 

minerals (clay, silica sand, pumice, and limestone), and metals (precious, oxide, and base). Mineral fuel 

commodities evaluated are coal, uranium/thorium, geothermal, oil, and gas. Occurrences of other 

commodities (gem material, dimension stone, other clays (bentonite), perlite, zeolites manganese, 

titanium, zirconium, etc.) will be reported as industrial minerals when encountered as part of this 

evaluation.  

For this assessment, the term “aggregate” includes gravel (and by association sand) and all 

consolidated stone used for construction and roads. Stone may be further classified as crushed—rock 

that has been broken into smaller fragments—and blocks.  

While the focus of this assessment is the CSTL, the larger study area to be considered is an 

approximately 10 mi (16 km) radius area that borders the CSTL. A study area of this size provides a 

greater level of information about the identified occurrence of minerals and the mineral setting in the 

CSTL.  

3.1   Status of Mineral Surveys 

The CSTL has not been studied as part of a previous mineral survey by DOGAMI or by the U.S. Geological 

Survey (or the former U.S. Bureau of Mines).  

3.2   Mining Claims/Leases 

DOGAMI does not maintain records pertaining to public claims or private mineral leases. As mentioned 

earlier, land ownership within the study area is a mix of private, State-owned, and Federal lands (see 

Figure 2.3). The Bureau of Land Management (BLM) does make some records of mining claims on 

Federal lands easily available to the public on its LR2000 website (www.blm.gov/lr2000/index.htm). 

Only certain types of mineral discoveries can be claimed; these minerals are broadly known as 

“locatable” (possessing a distinct and special value) and include such things as precious metals, gems, 

high-value industrial minerals, uranium, etc. Locatable minerals generally do not include construction 

aggregate, common industrial minerals, oil, gas, coal, or geothermal resources.  

http://www.blm.gov/lr2000/index.htm
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The locations of federal mining claims in and adjacent to the study area are shown on Figure 3.2. The 

status of these claims is closed, meaning the claim or site has been forfeited by operation of law (43 CFR 

Parts 3834, 3835, and 3836). In June 1961, Willard Franham of Portland, Oregon, filed an application for 

a lease for hydrocarbons on the ESF consisting of about 80,000 acres. The area of the lease would have 

covered most of the CSTL. No further action was taken (Mason, 1962). 
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Figure 3-1. Map of federal mining claims (green) in and adjacent to the study area. The map base is a 10-m 

hillshade. Thick black line = study area extent; thin black lines = roads; Gray lines = county boundary;  

Red lines = outline of the CSTL. 

 

3.3   Mineral Setting 

Baldwin (1961), Beaulieu and Hughes (1975), Niems and others (1989), and Wells and others (2000) 

provided geological mapping for the study area. Later Ma and others (2009) compiled that work into a 
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statewide digital geologic map. This compilation is used to illustrate the geology of the study area in 

Figure 3.3.  

The geology of the study area is dominated by massive beds of Tyee sandstone (unit Tef; fig. 3.3), 

which also blankets the CSTL (Baldwin, 1961). A sharp contact separates the overlying Coaledo 

formation (unit Tec; fig 3.3) from the Tyee formation. The Coaledo formation is also a thick sequence of 

sandstone and siltstone. Coal is commonly found in this formation. The surficial geologic units shown in 

Figure 3.3 are Pleistocene and Recent semi-consolidated to unconsolidated deposits that formed by 

relatively recent processes. These sediments locally mantle the older bedrock units.  

In the study area, the rocks are locally folded and faulted (Figure 3.3). There are small folds 

(northeast-trending anticlines and synclines) near Reedsport. A broad, northeast-trending anticline is 

preserved in the eastern half of the CSTL. This anticline plunges to the southwest; dips on the flanks of 

this structure are generally less than 10-15°. Beaulieu and Hughes (1975) doubts that the mapped faults 

shown in Figure 3.3 are younger than Eocene.  

3.4   Known Mineral Occurrences 

In this report, no distinction is made between a mineral occurrence and mineral deposit. The term 

“mineral occurrence” applies to both and is used to refer to a concentration of a mineral that could be 

considered valuable by someone somewhere or that is of scientific or technical interest. The known 

mineral occurrences, geothermal features, and oil and gas exploration wells in the study area, including 

any within the CSTL, are tabulated below in Table 3.1. The mineral occurrences are shown in Figure 3.4. 

 

Table 3-1. Minerals occurrences within the study area and in and on the CSTL. 

Type of Commodity 
Study Area  

(Mineral Occurrences*) 
CSTL  

(Mineral Occurrences*) 

Aggregate (sand and gravel; stone, crushed and 

block; borrow/fill/topsoil) 

Industrial mineral (clay, silica sand, and limestone 

material) 

Metals/minerals (chromite bearing-beach placer) 

Coal 

Uranium and thorium 

Geothermal features 

Oil and gas wells (abandoned) 

*Mineral occurrence information queried from two spatial databases (see Section 4).
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Figure 3-2. Simplified geologic map of the study area. The map base is a 10-m hillshade; the geology is 

modified from Ma and others (2009). Bedrock geologic units (oldest to youngest) are: (1) unit Terv, 

Paleocene and early Eocene Roseburg formation with basalt; (2) unit Tef, middle Eocene Tyee formation; 

(3) unit Tee, middle Eocene Elkhorn formation; and (4) unit Tec, late Eocene Coaledo formation and 

Bastendorff formation. The six surficial geologic units are: (1) unit Qal, Quaternary alluvium; (2) unit Qt, 

Quaternary terrace deposits; (3) unit Ql, Quaternary landslides; (4) unit fs, manmade fill; (5) unit mpt, tidal 

flat, march, and peat; and (6) unit sdpd, deflation plain, dune sand, and beach sand; Faults = heavier black 

lines, CSTL = red, Streams and Lakes = blue lines and fill. 
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A brief description of the known mineral occurrences in the study area and the CSTL is provided 

below. 

3.4.1   Study Area 
 There are 78 aggregate sites of which 30 are sand and gravel (pits or borrow pits) and 48 

are quarries. The gravel (and associated sand) deposits are associated with river alluvium 

and marine terraces. The quarries produce a mix of crushed stone, block, or both.  

 Two dune-related silica sand occurrences are found in the Coos-Umpqua dunes area 

(Geitgey and Baxter, 1990; Beaulieu and Hughes, 1975). There is a nearby marine terrace 

occurrence of clay and two areas of limestone exposures (Ramp in Baldwin and others, 

1973; Gray and others, 1989) are east of Coos Bay. 

 Metal occurrences consist of two deposits of black sand (chromite). Black sands are 

concentrates of heavy minerals deposited on marine terraces, on beaches, or on submerged 

Holocene shorelines out to sea (Beaulieu and Hughes, 1975; Mason and Erwin, 1955).  

 Apart from a small coal occurrence at the eastern side of the study area, the other 27 coal 

sites are found near Reedsport and further south toward Coos Bay. Historically, coal had 

significant economic importance in the study area. Two coal seams were mined 

commercially; three supplied local needs. Data are not available for the other 23 coal 

occurrences. (Allen and Baldwin, 1944). 

 DOGAMI has no records of any geothermal springs or wells containing ground water with 

temperatures greater than 68° F (20° C) (Niewendorp and others, 2012). 

 Three oil and gas exploration wells have been drilled in the study area. Signs of hydrocarbon 

were reported in each well as a “show.” A show is the appearance of oil and gas in cuttings, 

samples, or cores from drilling a well. These wells have been plugged and abandoned. 

3.4.2   CSTL 
There are nine quarries within the CSTL where stone has been removed and open pits have been left 

(Figure 3.5). They are for the most part hill-side quarries with floors at or above stream level. The site 

condition and restrictions of each quarry are summarized below in Table 3.2. Appendix A contains maps 

of each quarry; see Figures A-1 through A-9. There are no other known mineral occurrences within the 

CSTL. 
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Figure 3-3. Mineral occurrences in the study area (black circle). The map base is a 10-m hillshade. Black 

lines = roads; Gray lines = county boundary; Red lines = outline of the CSTL. 
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Figure 3-4. Mineral occurrences in the CSTL. Blue squares = sandstone quarries within the CSTL; each quarry 

is referenced to a quarry maps, Appendix A; Blue circle = quarry outside of CSTL; Gray lines = highways and 

roads; Red line = outline of the CSTL. 
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Table 3-2. Quarry conditions and descriptions. 

Quarry Name Property Description* Permit (MLRR) Notes 

Unnamed quarry 

(Hwy 38) 

Horseshoe shaped, high walls on three 

sides, open to Hwy 38 

no Waterfall in south face, space 

restrictions 

Indian Charlie 

Creek Quarry 

Two high faces side by side, narrow and 

linear site along Indian Charlie Creek 

no Large amount of blocks at foot 

of faces. Creek near faces 

Luder Creek 

Quarry 

Small ragged face (heavily overgrown), 

creek eroding road almost to face 

no Limited rock in place, needs 

extensive development 

Unnamed quarry 

(Section 21) 

High raged face, 8-10 ft high grass covered 

bench or platform 

no Limited rock in place, needs 

development for rock 

Douglas County 

Quarry 

High faces at two levels (side-by-side), 

narrow/linear site 

no Large amount of rock in place, 

space restrictions  

7500 Road Quarry Small, oval shaped, rock quarried from 

south face 

no Waterfall in north face 

North Mill Creek 

Quarry 

Presumed to be the nose of hill and 

possibly area of road pull-off 

OR 10-0136 

(closed) 

Interferes with Mill Creek 

Road/depleted 

9000 Road Quarry High faces, linear-narrow enclosed no  

Road 7500/7000 

Quarry 

Serves as stockpile area/sandstone 

quarried from site only one time 

no 400 yd3 of sandstone in 

stockpile/depleted 

*All exposures of sandstone are moderately weathered; all quarry floors are at or above the water table/stream level. 

 

3.5   Mineral Resource Evaluation 

The mineral resource evaluation is based on the criteria explained by Goudarzi (1984) (see Section 5). 

These criteria were adapted for this report so as to determine relative levels of resource potential and 

relative levels of certainty of assessment within the CSTL.   

The mineral resource potential in and on the CSTL is summarized below in Table 3.3. The CSTL has a 

high potential for sandstone resources within the boundaries of existing quarries (level of certainty A). 

And, five streams and West Fork of the Millicoma River in the CSTL have a similar potential and level for 

as yet an undiscovered gravel (and associated sand) resource. 

The CSTL has no mineral resources potential for the following commodities and mineral fuels: 

industrial minerals, metals; coal, uranium, and thorium; and geothermal. According to In-Chang (1995), 

the overall oil and gas potential of the southern portion of the Tyee formation (see Figure 3.2) is low. 

Porosity in these rocks is also low. Further, the CSTL is well outside of even the “speculative” structural 

and stratigraphic plays in the Tyee Formation (In-Chang and others, 1996). This suggests that not all of 

the elements of a petroleum system are associated with the rocks on or below the CSTL, e.g., (1) a source 

rock for petroleum; (2) migration path(s); (3) reservoir rock; (4) seal; (5) trap; and (6) the geologic 

processes that form these elements. Therefore, the CSTL has no oil and gas potential.  
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Table 3-3. Mineral resource potential in the CSTL. 

 

Type of Commodity Resource Potential 
Level of 

Certainty 

Sand and gravel (borrow/fill/topsoil)  high* A 

Construction Material (crushed/block stone- 
sandstone) 

high A 

Limestone no  

Clay no  

Pumice no  

Silica sand no  

Bentonite no  

Metals (precious, base metals) no  

Coal no  

Uranium and thorium no  

Geothermal no  

Oil & Gas no  

Others industrial minerals: (gemstone materials, 
perlite, zeolite, manganese, titanium, zirconium) 

no  

*Potential for yet undiscovered resources 

3.6   Resource Evaluation for Aggregates 

One of the fundamental aspects in assessing the economic value of a mineral resource is its quality. This 

quality is also intrinsically associated with the amount or quantity. Both are discussed below. DOGAMI 

utilized unpublished information from ODOT and ODF and also unpublished data from MLRR in this 

evaluation.  

3.7   Quality  

The quality of the resource, i.e., the sandstone within the CSTL is the major determinant of use. The 

quality classification given to the sandstone is gauged from ODOT’s testing of the rock in its Charlotte 

Creek Quarry (see Figure 3.4 and Figure A-10; see Appendix B). Therefore, the information from the 

Charlotte Quarry was used to develop a composite rock profile for the sandstone within the CSTL. 

Results of the testing indicate the sandstone in the Charlotte Creek Quarry is suitable as a low 

quality aggregate. When rock is obtained from the Charlotte Creek Quarry the highest use/quality of the 

sandstone for construction applications is riprap (Class 100 riprap, up to 100-lb boulders). 

Accordingly, Ryan Greco, Assistant District Forester, Coos District, Oregon Department of Forestry 

(written communication, 2016), indicated the ODF does not find suitable rock in the quarries on the ESF. 

He indicated that much of the rock used on the southern and western side of the ESF has historically 

come from the Kentuck Quarry (about 12 air miles (19 km) south of the ESF), while higher quality rock 

than what the Kentuck quarries is obtained from a quarry 26 miles (42 km) to the east in Drain and used 

for roads on the northern end of the ESF.  

The gravel derived from the sandstone and deposited in the CSTL’s streams would have the same 

overall low quality.  
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3.8   Estimation of Quantity 

3.8.1   Gravel (and associated sand) 
The possibility of an undiscovered accumulation of gravel (and associated sand) within the CSTL was 

evaluated using GIS and lidar-based maps. Results of the analysis are presented in Tables 3.4 and 3.5. 

The map in Figure 3.5 is provided as an index for locating drainage basins referenced in both tables.  

 

Table 3-4. Stream level and area (acres) of fluvial-related features. 

Drainage Basin 

Stream Level and area of fluvial-related features (acres US) 

1* 2* 3* 4* 5* 

12 - Trout Deer nd 1.94 11.42 37.98 100.95 
11 - Millicoma Elk nd 6.87 1.5 7.53 99.24 
13 - Ash Valley nd nd 6.25 29.45 20 
10 - Marlow Glenn nd 1.12 21.01 4.93 nd 
09 - Henrys Bend nd nd 1.76 6.41 106.06 
08 - Palouse Larson nd nd 2.25 7.5 24.24 
07 - Johnson Creek nd nd 6.43 8.28 62.47 
06 - Benson Roberts nd 6.57 9.21 28.93 nd 
05 - Big Creek nd 5.12 31.72 95.77 nd 
04 - Scholfield Creek 0.31 3.96 11.44 12.82 nd 
02 - Charlotte Luder 1.33 16.31 38.11 12.76 nd 
03 - Dean Johanneson nd 4.11 12.73 11.04 41.93 
01 – Mill Creek nd 1.26 14.84 14.41 37.74 

*Compiled acreage for stream level. Not detected = nd. As part of the GIS analysis, lidar 
elevation data and bare earth imagery (relief-hill shade and slopeshade) were used to identify 
geomorphic landforms that may be features that are fluvial-related and endowed with gravel 
(and associated sand). Fluvial-related features are stream banks, meanders, floodplains, or point 
bars. Each feature was digitized on-screen and its acreage was GIS calculated. Stream tributaries 
were assigned hierarchal stream levels similar to the classification described by Strahler’s (1952). 
Then each feature was attributed with stream order number (1 through 5), along with the basin 
in which it was found. This process was applied to every stream network within the CSTL. 
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Table 3-5. Areas of fluvial-related features (acres) by stream levels 4 and 5 within the CSLT. 

Stream 

Level Basin Name(s) Stream Name 

Fluvial 

Feature 

(acres, US) Min Max Mean 

Total  

(acres, US) 

4 06-Benson Roberts Benson Creek 2 1.33 9.98 7.54 11.31 

4 13-Ash Valley Bickford Creek 1  1.82  1.82 

4 05-Big Creek Big Creek* 2 5.49 73.37 52.57 78.86 

4 12-Trout Deer Buck Creek 2  0.48  0.48 

4 Mill Creek Cold Creek 2 1.18 2.98 2.77 4.16 

4 03-Dean Johanneson Dean Creek 3 1.74 4.27 4.5 9.01 

4 12-Trout Deer Deer Creek 3 1.56 16.1 11.22 22.44 

4 01-Mill Creek Double Barrel Creek 1  3.89  3.89 

4 11-Millicoma Elk Fish Creek 2 1.28 1.45 1.82 2.73 

4 01-Mill Creek Footlog Creek 4 0.28 1.75 1.38 3.44 

4 10-Marlow Gleen Howell Creek 1  4.93  4.93 

4 02-Charlotte Luder Indian Charlie Creek 1  4.76  4.76 

4 12-Trout Deer Joes Creek 1  15.08  15.08 

4 03-Dean Johanneson Johnson Creek 1  0.94  0.94 

4 08-Palouse Larson Larson Creek 1  2.33  2.33 

4 13-Ash Valley Little Salander Cr 1  2.52  2.52 

4 02-Charlotte Luder Luder Creek 1  3.22  3.22 

4 11-Millicoma Elk W. Fork Millicoma River 1  1.81  1.81 

4 05-Big Creek Murphy Creek 1  16.91  16.91 

4 08-Palouse Larson Palouse Creek 1  0.54  0.54 

4 01-Mill Creek Puckett Creek 1  1.06  1.06 

4 06-Benson Roberts Roberts Creek 3 3.18 9.75 8.81 17.62 

4 13-Ash Valley Salander Creek* 1  25.11  25.11 

4 04-Scholfield Creek Scholfield Creek 4 0.51 9.58 5.13 12.82 

4 01-Mill Creek unnamed creek 3 0.06 1.55 0.93 1.86 

4 02-Charlotte Luder unnamed creek 4 0.44 3.20 1.91 4.77 

4 03-Dean Johanneson unnamed creek 2 0.18 0.98 0.73 1.10 

4 07-Johnson Creek unnamed creek 11 0.08 2.76 1.44 8.66 

4 08-Palouse Larson unnamed creek 3 0.15 3.47 2.32 4.64 

4 09-Henrys Bend unnamed creek 3 0.97 2.38 3.2 6.41 

4 11-Millicoma Elk unnamed creek 2 0.28 2.71 1.99 2.99 

5 01-Mill Creek Mill Creek 18 0.29 6.38 3.97 37.74 

5 09-Henrys Bend, 11-

Millicoma Elk, 12-Deer 

Trout 

W. Fork Millicoma River* 43 0.35 37.40 6.70 251.92 

5 11-Millicoma Elk Elk Creek* 8 1.11 21.73 12.08 54.34 

5 13-Ash Valley Lake Creek 1  19.99  19.99 

5 03-Dean Johanneson Dean Creek* 1  34.48  34.48 

5 08-Palouse Larson Larson Creek 1  5.24  5.24 

5 08-Palouse Larson Palouse Creek 1  18.99  18.99 

5 03-Dean Johanneson, 07-

Johnson Creek 

Johnson Creek* 3 0.96 62.09 21.85 65.54 

*Features of this size are better able to accommodate storage of surplus material, waste, and overburden as well as 
space for the processing plant. 
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Figure 3-5. Map of the drainage basins, referenced to Table 2.4 and 2.5. 

 

 

Results of the analysis indicate that stream levels 1 through 3 within the CSTL are not typically 

associated with fluvial-related features. These streams occupy narrow, steep valleys where they are 

rapid, lack floodplains, and the accumulation of gravel (and associated sand) occurs on low banks or on 

flats at stream intersections. 

Table 3.6 lists the number and sizes of fluvial-related features that are associated with stream levels 

4 and 5. These features represent meanders, floodplains, or point bars. There are eight streams in the 

CSTL in which at least one of the fluvial-related features is ≥20 acres. While there is no set minimum 

size, features of this size are better able to accommodate storage of surplus material, waste, and 
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overburden as well as space for the processing plant. These streams are marked with an asterisk in 

Table 3.6 and shown on Figure 3.6. It must be emphasized that the resource quantities presented below 

are rough, unadjusted approximations of volume and hence, the tonnage is almost certainly 

overestimated. 

 

Table 3-6. Tonnage estimate of the largest fluvial-related feature in stream level 4 and 5. 

 Tonnage* 

Name 
Largest fluvial-related 

feature 
Summation of all fluvial-

related features 

Big Creek 3,668,500 3,943,000 

Salander Creek 1,255,500 1,255,500 

West Fork of the Millicoma River 1,720,000 12,896,000 

Elk Creek 1,086,500 2,717,000 

Dean Creek 1,724,000 1,724,000 

Johnson Creek 3,145,000 3,277,000 

*Tonnage is based on volumetric calculations and is not adjusted for percent yield of gravel. It is 
assumed the pit bottom will not extend below bedrock. For the conversion of volume to 
tonnage, a general rule-of-thumb in estimating the tonnage of a sand and gravel accumulation is 
to use a conversion factor of 2,500 tons per acre/foot (Paschall, 1998). Based on lidar derived 
topographic profiles, the thickness of the fluvial-related features can range from 5 to 20 feet. A 
20-ft thickness was used in the calculations. No other factors/corrections such as a bulking 
factor, waste, overburden, etc. were applied to the calculations.  
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Figure 3-6. Map of the CSTL streams where there is the potential for an accumulation of gravel (and 

associated sand) ≥20 acres. Stream names referenced to Table 3.5. Blue line = creek or river; Red Line = 

CSTL boundary. 

 

 

Table 3.7 (see section 3.8.2  below) lists the tonnage (by volume) of the largest fluvial-related 

feature in stream levels 4 and 5 (marked in Table 3.6) for those features that are ≥20 acres. 
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3.8.2   Stone (crushed and block) 
Table 3.7 provides estimates for volume and tonnage of stone (crushed and possible block) resources on 

location at the quarries within the CSTL. Undeveloped sites in the CSTL such as cliff faces and large 

outcrops were not included in this assessment. The user of these data is advised to treat the estimates as 

approximate values. 

 

Table 3-7. Tonnage estimates for stone resources on location at the quarries within the CSTL. 

Quarry Name 

Map No. 

(see Appendix A) 

Estimated Volume* 

(ft3) 

Tonnage of Resources  

on Location 

Unnamed quarry (Hwy 38) A-1 1,100,000 2,640,000 

Indian Charlie Creek Quarry A-2 9,281,250 23,118,750 

Luder Creek Quarry A-3 3,140,625 7,537,500 

Unnamed quarry (Section 21) A-4 1,125,000 2,700,000 

Douglas County Quarry A-5 2,622,500 6,294,000 

7500 Road Quarry A-6 750,000 1,800,000 

North Mill Creek Quarry A-7 depleted depleted 

9000 Road Quarry A-8 1,875,000 4,500,000 

Road 7500/7000 Quarry A-9 depleted depleted 

*50% adjustment for volume left in benches, haul roads, etc. Processing factors are not considered, e.g., 
quarrying losses, waste due to discontinuities such as voids, and bedding planes. Also, fracture spacing was 
not considered; spacing gives an estimate of the sized blocks that can be made. Thickness of overburden is 
unknown. Tonnage = volume of resource (cubic feet) (specific gravity). The coarse bulk gravity of sandstone is 
2.4 as determined by ODOT.  

 

ODOT’s plan for expansion of the Charlotte Creek Quarry, just outside the CSTL, is illustrated in 

Figure 3.7. It is an example of the quarry design that might be employed at the quarries in the CSTL 

given similar site constrains and environmental restrictions. The quantity of stone involved in this 

expansion is estimated to be 2,966,435 tons (unadjusted). 
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Figure 3-7. Sketch of what the Charlotte Creek Quarry would look like after expansion (modified from MLRR 

Permit 10-083-3, unpublished). Plans to develop this quarry show 30-ft high lifts with safety benches, 30 ft 

wide, left in place every two lifts in accordance ODOT’s geotechnical requirements. 

 

 

3.9   Recommendations 

It is my opinion, supported by the report above, that determining the Fair-Market value of the 

sandstone resource on an in the CSTL is unnecessary. The value of this resource is negligible based on 

the following constrains and restrictions:  

 The quality of the sandstone meets ODOT’s standard specification for riprap, not road 

construction.  

 Durability of the riprap is low which further limits its use.  

 ODF uses higher quality aggregate for construction and maintenance of heavily traveled 

forest roads. This practice is likely to continue after the ownership transfer is made because 

sandstone aggregate is of low quality.  

 Finally yet importantly, it would be probably time-consuming and expensive to permit any 

kind of new mine (quarry or gravel pit) and the existing quarries within the CSTL given 

current environmental regulations.   
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5.0   METHODS AND LIMITATIONS 

This report provides a low-level mineral assessment of the CSTL. DOGAMI conducted a limited field 

examination of the CSTL. The geographic extent of the field examination was limited to drivable forest 

roads accessible by a non-four wheel drive vehicle. Not all forest roads were visited.  

The objective of the examination was only to determine and/or confirm through visual observations 

that a surface mineral resource exists or there is the potential for one. This examination did not include 

activities such as sampling and systematic geological, geophysical, and geochemical mapping as the basis 

for determination or confirmation that a mineral resource potential, deposit, or mineral occurrence 

exists.  

Statements in this mineral assessment report relating to geology and mineral resource potential are 

based on basic desk-top research. The outcome of this research is limited to published and unpublished 

geology and mineral/material resource literature available at DOGAMI as the means to profile the 

CSTL’s mineral potential. Heavy reliance was placed on the use two geospatial datasets: Mineral 

Information Layer for Oregon release 2 (MILO-Release 2; Niewendorp and Geitgey, 2010) and Mineral 

Lands Regulation and Reclamation’s (MLRR) database of mining operations permitted since 1972.  

A desktop inventory of mineral occurrences cannot alone determine the following: 

 The accurate identification of the concentration and occurrence of material in relation to its 

particular geographical controls. 

 The volume of valuable mineral or rock present or removed, and reserves remaining. 

 The applicable extraction and processing methods and market factors for its products. 

An inventory of mineral occurrences cannot be used solely for appraisal purposes or the basis for 

other generally accepted industrial standard for placing a value on and with resource and the land. 

Users of this report are advised to consult with DOGAMI to gain a better understanding of the inherent 

limitations of the information herein and its scope of inference.  

Provided below are definitions for levels of mineral resource potential and certainty of assessment 

(modified from Goudarzi, 1984). Under this system, the level of mineral resource potential assigned to a 

commodity is based on geologic, geochemical, and geophysical characteristics. 
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5.1   Levels of Resource Potential (modified from Goudarzi, 1984) 

HIGH HIGH mineral resource potential is assigned to areas where geologic, geochemical, and geophysical 

characteristics indicate a geologic environment favorable for resource occurrence, where interpretations 

of the data indicate high degree of likelihood for resource accumulation, where data support mineral-

deposit models indicating presence of resource, and where evidence indicates that mineral 

concentration has taken place. Assignment of high resource potential to an area requires some positive 

knowledge that mineral-forming processes have been active in at least part of the area. 

MEDIUM MEDIUM mineral resource potential is assigned to areas where geologic, geochemical, and geophysical 

characteristics indicate a geologic environment favorable for resource occurrence, where interpretations 

of the data indicate high degree of likelihood for resource accumulation, where and (or) where an 

application of mineral-deposit models indicates favorable ground for the specified type(s) of deposits. 

LOW LOW mineral resource potential is assigned to areas where geologic, geochemical, and geophysical 

characteristics define a geologic environment in which the existence of resources is permissive. This 

broad category embraces areas with dispersed but insignificantly mineralized rock, as well as areas with 

obvious site limitations and little or no indication of having been mineralized. 

NO NO mineral resource potential is a category that should be reserved for a specific type of resource in a 

well-defined area. 

UNKNOWN UNKNOWN mineral resource potential is assigned to areas where information is inadequate to assign a 

low, moderate, or high level of resource potential. 

 

5.2   Levels of Certainty of Assessment (Goudarzi, 1984) 

A Available information is not adequate for determination of the level of mineral resource potential. 

B Available information suggests the level of mineral resource potential. 

C Available information gives a good indication of the level of mineral resource potential. 

D Available information clearly defines the level of mineral resource potential. 
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6.0   APPENDIX A—QUARRY MAPS 

See Figure 3.4 for quarry locations in the CSTL. Base map is a lidar-derived shaded relief image. Profiles 

were used to calculate volume. 

 

Figure A-1. Map of the unnamed quarry (Highway 38). Profile line is looking northwest. 
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Figure A-2. Map of the Indian Charlie Creek Quarry. Profile lines A and B are both looking east.  
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Figure A-3. Map of the Luder Creek Quarry. Profile line is looking east. 
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Figure A-4. Map of the Unnamed Quarry (Section 21). Profile line is looking north. 
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Figure A-5. Map of the Douglas County Quarry. Profile lines A and B are both looking northwest. 
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Figure A-6. Map of the 7500 Road Quarry. Profile line is looking east. 
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Figure A-7. Map of the North Mill Creek Quarry. Profile line is looking north. 
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Figure A-8. Map of the 7500/7000 Road Quarry. Quarry is depleted. 
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Figure A-9. Map of the 9000 Road Quarry. Profile line A looking east; Profile line B looking north. 
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Figure A-10. Map of the Charlotte Creek Quarry. Profile line looking east. 
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7.0   APPENDIX B—RESULTS OF ODOT ANALYSIS 

Record of Charlotte Creek quarry rock properties shown below provided Scott Billings, Assistant 

Material Source Program Coordinator, ODOT (written communication, 2016). 
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8.0   APPENDIX C—SCOPE OF WORK FOR A MINERAL APPRAISAL 

The scope of work shown below (http://www.midam-inc.com/valuations.html) could be used as a guide 

to evaluate the Fair Market Value of the surface materials. This action can satisfy the instructions for 

Valuation of Identified and/or Potential Surface Mineral Resources described in Section 1.1 of this 

report. 

 

8.1   Business Assessment 

Site Visit 

 Visit site to inspect the quarries (including reserve characteristics, operations, processing 

plants, mobile equipment fleets and environmental compliance). 

 Review and analyze each quarry's historical operating and financial performance for the 

past three years. 

 Meet with management to review management's business plan for the quarry. 

 Review mineral property's drill hole data, geotechnical and reserve information. 

 Review mineral property's property control, zoning, mining permits and reclamation plans. 

 Market Recognizance. During the site visit, evaluate the local market and the quarry's 

competitive position. 

 Investigate and analyze publicly available competitor information and market and sales 

data.  

8.2   Financial Modeling and Value Determination 

 25-Year Sales Forecast: Based on our review of the above information and site visit, prepare 

a 25-year sales forecast (volume and prices). 

 25-Year Pro Forma Financials: Based on our review of the above information and site visit, 

prepare 25-year pro forma financial statements. 

 Fair Market Value Estimate: Determine the Business's fair market value using the Income 

Approach (discounted cash flow analysis), Asset Based Approach, and the Market Approach. 

8.3   Fair Market Value Estimate and Written Report 

 Fair Market Value Conclusion. 

 Written Report. Provide a written report that includes sufficient documentation to support 

our findings. The written report will contain the following sections: Executive Summary, 

Company Description, Marketing Analysis, Financial Analysis, Business Plan, and Estimate of 

Value. 

http://www.midam-inc.com/valuations.html

