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1 Introduction 

This report was prepared by SubTerra, Inc. for the Landsburg Mine Site Potentially 
Liable Party (PLP) Group to address and evaluate coal mine hazards in the vicinity of 
the Landsburg Mine site (see Figure 1).  As illustrated in Figure 2, the Landsburg Mine 
site includes three zones of north south striking coal seams that dip between vertical at 
the northern end and near vertical (70 degrees) at the southern end.  The site 
incorporates three distinct mining areas: 

1. The central mining area is known as the Rogers Mine and consists of the Rogers 
No.1, Rogers No.2, and the Rogers No.3 Mines.  This mining area is the focus of 
remedial activities being undertaken by the Landsburg PLP Steering Committee. 

2. The mining area to the west of the Rogers Mines is known as the Frazier Mine 
(also referred to as the Frazier Workings of the Danville Mine) 

3. The mining area to the east of the Rogers Mines is known as the Landsburg 
Mine (also referred to as the Landsburg Workings of the Danville Mine) where 
several, near vertical coal seams ranging from 6 to 18-ft in width were mined. 

These mines have also been collectively referred to as the Ravensdale and Danville 
Mines (Hart Crowser, 1993, 2003) in reports prepared for the Office of Surface Mining 
Reclamation and Enforcement (OSMRE). 

A greater emphasis is placed on the Rogers Mines in this report, as these mines are the 
primary focus of the Potentially Liable Party (PLP) Group.  However, all coal mine 
hazards have been evaluated consistent with the King County standards for coal mine 
hazard analysis. 

1.1 Purpose and Scope 

The purpose of this report is to document and evaluate coal mine hazards above the three 
north south trending coal mine areas described above.  The explicit scope of work included: 

1. Compile and field verify a plan and sections showing the mined out areas and 
surface features for all three seams and various mines on the different seams. 

2. Prepare a plan view map and rectify to surface coordinates in a CAD format 
capable of being imported as a layer in an “arcview” GIS system.   

a. The surface plan to show the areas of surface depression above the 
Frazier, Rogers, and Landsburg seams.   

b. Show slag piles proposed for trench backfill and provide a justification / 
analysis for using said slag as trench backfill.  Provide 
recommendations as appropriate for full excavation and reclamation of 
slag pile areas.   

3. Cross sections will be prepared as appropriate to document mine conditions, 
depth to coal or voids.   

4. Perform stability and risk analyses in accordance with the King County 
requirements, determining the potential for surface subsidence, and the need 
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for setbacks from potential subsidence areas in all three seams (i.e., Frazier, 
Rogers, and Landsburg).   

5. Prepare subsidence reclassification (severe, moderate, or declassified) and 
recommendations of allowable land uses in severe and moderate areas. 

1.2 Background 

The Landsburg Mine site is the location of an ongoing remedial action under the State of 
Washington’s Model Toxics Control Act (MTCA).  As noted above, the site is the location 
of several abandoned underground coal mines that were operated from about 1896 to 
1977 when the last of the underground mines, Rogers No. 3 was closed.  The site is 
located approximately 1.5 miles northwest of Ravensdale, WA in Sections 24 and 25, 
Township 22N, Range 6E, WM as shown in Figure 1. 

The mined section of the Rogers coal seam has a near vertical dip and consists of coal 
and interbedded shale, approximately 16-ft in width.  The mine section is about a mile in 
length.  Mining occurred at depths of up to 750-ft using a mining method called 
“booming” which followed the coal seam vertically.  A trench with near vertical walls 
formed as the result of subsidence following the excavation of coal in the Rogers seam.  
The dimensions of the trench vary from between 60 to 100-ft wide, between 20 and 60-ft 
in depth and cover an area about ¾ mile in length. 

The trench above the Rogers seam was used in the late 1960’s and early 1970’s for 
disposal of industrial waste materials, construction materials, and land clearing debris.  
Drums, liquids from tanker trucks, and other industrial materials were disposed of in the 
northern portion of the trench. 

Several preliminary environmental investigations were performed prior to 1991 and the 
initial involvement of SubTerra, Inc.  Since 1991, site environmental investigations and 
remedial planning have been managed by Golder Associates with SubTerra, Inc. being 
responsible for evaluating remnant mine stability and the preparation of this report. 

1.3 Approach 

The initial project work began in 1991 involving data collection and an initial assessment 
of the stability of the remnant trench above the Rogers Mines.  A conceptual model of 
the mine site and surrounding area was initially prepared (Golder Associates, 1992) for 
use in the technical evaluation of remedial alternatives.  This section describes our 
approach to developing the mine site model and our overall approach to resolving Coal 
Mine Hazards in the study area.  

1.3.1 Documentation of Mine Workings 

Several mine plan drawings were obtained from local sources (see Section 3.1), 
spanning the life of the mines (1896-1977), and were integrated to form a single plan 
map of the entire mine development and coal extraction area.  The computer software 
package, AUTOCAD 2000 Land Development was then used to form a 3-dimensional 
model of the underground mining areas and the current surface development.  Various 
cross sections were then prepared through the site to further evaluate the mined 
workings and potential for the occurrence of surface subsidence.  
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Surveying and proof drilling were carried out by other Contractors retained by the PRP 
Group including Cramer Northwest and Triad Associates (surveying) and Golder 
Associates (geological, geotechnical, and hydrogeological site characterization).  Golder 
Associates were also responsible for the overall technical management of the project for 
the Landsburg Mine Site PLP Group. 

Survey data were integrated with the mine plan drawings and the results of proof drilling 
were used to “anchor” the northern and southern ends of the Rogers Mine workings.  
Frazier and Landsburg Mine workings were positioned relative to the Rogers Mine using 
the available mine drawings. 

1.3.2 Mine Site Hydrology 

Input to the mine site hydrologic model was obtained from mine plans, mine records 
(e.g., pumping data) and from interviews with miners who had actually worked in the 
mine.  Additional detailed hydrogeologic characterization was carried out by Golder 
Associates and described in separate project reports. 

1.3.3 Coal Mine Hazard Assessment 

The potential for subsidence development on the site was evaluated using techniques 
initially developed for use in Colorado (CLMRD, 1986; Breeds, 1995) and subsequently 
codified as Washington State, King County Department of Development and 
Environmental Services Standards for Coal Mine Hazards  (K.C.C. 21A.24.210).   

1.4 Report Organization 

The report is organized into six sections and three Appendices.  Sections 1 and 2 
contain the introduction and a description of the subject site conditions.  Section 3 
documents the layout and remnant condition of the mine workings in the study area and 
Section 4 presents the Coal Mine Hazard analysis.  Section 5 presents our conclusions 
and recommendations and Section 6 contains the study references and bibliography. 
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2 Site Conditions 

This section presents a description of the physical characteristics of the study area.  An 
understanding of the physical environment of the study area is necessary for 
development of the mine stability assessment. 

2.1 Topography 

The local area is comprised of heavily vegetated, rolling hills.  Elevations range from a 
low of about 500 feet above main sea level (msl) along the Cedar River to about 940 feet 
on the hill to the immediate east of the mine (USGS 1973).  Topographic contours 
shown on Figure 2 were developed from aerial photography and provided to us by Triad 
Associates.  The Triad provided topographic information is consistent with USGS 
topographic contours; however, the absolute accuracy of the elevation data is unknown. 

2.2 Regional Geology 

This section on the geology of the study area is based primarily on geologic mapping of 
the Cumberland quadrangle (Gower and Wanek 1963) and of the Maple Valley 
Quadrangle (Vine 1962).  Mine records and plans obtained from Palmer Coking Coal 
Company were used to provide site-specific details to general area geology.  Figure 3 
illustrates the generalized surface geology in the study area. 

2.3 Stratigraphy 

2.3.1 Puget Group (Tp) Bedrock) 

The oldest rocks exposed in the Cumberland quadrangle are the non-marine coal-
bearing sedimentary rocks of the Eocene-aged Puget Group.  Excellent exposures of 
these rocks occur in the canyon of the Green River, where a section of about 6,000 feet 
of the Puget Group is exposed.  Neither the base nor the top of the Puget Group is 
exposed in this section. 

The Puget Group is composed of sandstone and siltstone with numerous carbonaceous 
shale and coal beds and minor amounts of claystone and conglomerate.  All gradations 
of sandy sandstone and siltstone are present, and most of the rocks are either silty 
sandstone or sandy siltstone.  The sandstone beds are typically yellowish gray to light 
olive gray, fine grained, micaceous, and arkosic or feldspathic.   Most of the sandstone 
beds are cross-laminated and from massive outcrops.  Some beds are ripple marked, 
and convolute bedding, and intra-formational breccia occur in a few places.  The 
siltstone beds commonly are medium light gray to dark gray and contain varying 
amounts of finely disseminated carbonaceous fragments (Gower and Wanek 1963).  
The Landsburg Mine coal seams and associated shales and sandstones are within the 
Puget Group (Figure 3). 

Most of the rocks of the Puget Group in the Cumberland quadrangle appear to have 
been derived chiefly from a plutonic or metamorphic terrain, but they also contain some 
volcanic detritus.  A 20-foot bed of volcanic conglomerate composed of sub-angular to 
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sub-rounded pebbles and cobbles of porhyritic andesite outcrops north of Georgetown in 
the northwest part of the quadrangle (Gower and Wanek 1963). 

2.3.2 Glacial Drift 

Most of the study area is covered by deposits of glacial outwash and till.  The outwash is 
composed of stratified gravel, sand, silt, and clay.  The till consists of unsorted clay, 
sand, cobbles and boulders.  The outwash is confined largely to the lowlands, where 
locally it may be quite thick.  Till also occurs in the lowlands, but most commonly mantles 
the hillsides.  Some of the hillside areas shown as bedrock in Figure 3 are partly covered 
by a thin veneer of glacial drift that is not extensive enough to be differentiated on the 
map. 

The majority of the Landsburg Mine area is mantled with glacial drift deposits.  The 
higher elevations along the Rogers Seam had a thin veneer of glacial drift (likely Vashon 
Till) over the Puget Group sedimentary bedrock.  At lower elevations in the extreme 
north and especially over the southern half of the Rogers Seam, the glacial drift thickens 
and consists of outwash deposits at the surface.  Based on the interpretation of 
employee interviews and mining records, glacial tills may be present along the surface of 
the bedrock below these outwash deposits. 

2.4 Geologic Structure 

Throughout most of the mapped area, early Tertiary rocks are highly folded and faulted.  
The principal deformation occurred after the extrusion and deposition of the andesite 
volcanic rocks and before the deposition of the late Miocene sediments.  The age of the 
upper part of the andesite volcanic rocks is unknown, but in the nearby area, west of 
Issaquah, marine sedimentary rocks of early Miocene age have been involved in the 
principal deformation (Warren et al, 1945).  Therefore, in the Cumberland quadrangle 
the major period of deformation is assumed to have occurred during Miocene Time.  
Only gentle warping occurring after the deposition of the late Miocene sediments (Gower 
and Wanek 1963). 

2.4.1 Folds 

The bedrock in the Cumberland quadrangle has been completely folded into a series of 
north and northeastern trending folds (Gower and Wanek 1963).  The Landsburg mine 
site geologic structure represents the western limits of a northeast trending anticline.  
The Puget Group strata dip steeply at the Landsburg Site.  Dip angles of the Rogers coal 
seam and adjacent strata are near 90 degrees on the north end and gradually reduce to 
63 degrees on the south end of the mine. 

2.4.2 Faults 

The rocks in the study area have been displaced by numerous faults.  Strike-slip, normal 
and high angle reverse faults have been recognized, but the type of movement along 
most of the faults is unknown  (Gower and Wanek 1963).  Thrust faults are anticipated to 
be present in the region (Zoback and Zoback 1980).  Most faults in the region trend 
northwest, and the majority are apparently down thrown on the northeast side (Gower 
and Wanek 1963).  Displacement ranges from a few inches to as much as several 
thousand feet. 
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Numerous faults were encountered during mining the Rogers coal seam.  Most 
noteworthy is the fault in the northern portion of the mine where sufficient displacement 
(approximately 75 feet based on examination of mine plans (PCC, 1992)) occurred 
requiring a rock tunnel to reconnect mining operations to the coal seam.  This fault 
extends vertically through all four levels of the Rogers Mine to land surface where an un-
mined, and hence un-collapsed, rock pillar is used for the trench cross-over roadway.  
From a review of mine plans and records available from the mining operations on the 
Landsburg seam, a fault apparently was encountered at coordinate 9500N, 9000E.  If 
this represents the same fault encountered, in the Rogers seam, the strike would be 
directly east-west, which is somewhat different then the majority of faults in the region.  
Records from the mining operations on the adjacent Frazier seam also indicated that a 
fault displacement may have been encountered close to 9500N coordinate which also 
could represent the eastward extension of this same fault observed in the Rogers and 
Landsburg seams. 

2.4.3 Joints 

The reviewed literature and data did not provide information on jointing in the study area. 
Joints were observed in the exposed sandstones along both the hanging and footwalls 
within the trench of the Rogers seam during a site visit by GAI.  The joints were minor 
and appeared tight.  Two sets of joints were observed which appeared perpendicular to 
each other in the exposure.  Joints within each set had a spacing of approximately three 
feet.  The strike of these joint sets is expected to be parallel to site faults. 

2.4.4 Stress 

Regional stress directions are useful for understanding local fault systems.  The Puget 
Sound Olympic Peninsula province is characterized with the major principal horizontal 
stress being a north-south compression.  The minor principal horizontal stress direction 
throughout this province averages about east-west (Zoback and Zoback 1980).  Faults 
that are steeply dipping with east-west strikes, such as the one observed in the Rogers 
Seam at 9500N, 8000E should therefore be tight due to the north-south compression. 

2.5 Mine Groundwater Conditions 

In the northern portion of the Rogers Mine, sedimentary bedrock of the Puget Sound 
group is either exposed or mantled with only a thin veneer of what appears to be glacial 
till (Vashon Till).  Northward from Rogers Portal #2, glacial outwash and possibly 
alluvium appear to be present and deposits up to a maximum of 100 feet thick occur.  
The thickness decreases to a thin veneer or is missing at the extreme southern end of 
the mine at Rogers Portal #3.  Interviews with mine employees and information in the 
mine records indicate that a “hard pan” or glacial till may be present between permeable 
glacial outwash deposits and the bedrock over the southern portion of the mine.  The 
location of this “hard pan” was important during mining to avoid disturbance and 
groundwater inflow to the mine.  Although the outwash aquifer may have been 
hydraulically separated from the bedrock during pre-mining conditions, subsidence 
during and following mining is expected to have disrupted the continuity of this till and 
enhanced communications between the groundwater in the glacial outwash deposits and 
mine workings. 
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Under current conditions, groundwater recharge to the glacial outwash aquifer is from 
direct infiltration of precipitation and surface runoff from high ground, especially from 
those areas having low permeability bedrock or glacial till close to the surface.  
Groundwater in the mine is expected to result from:  (1) direct infiltration of precipitation 
and surface water entering the mine trench, and (2) seepage from the glacial outwash 
aquifer.  The total recharge area to the mine is anticipated to be limited to the 
topographic drainage pattern in the immediate area.  An estimate of total recharge to the 
Rogers coal seam can be made from mine dewatering rates during active mining 
operations.  As evaluated in Section 3.5.4, the estimated average dewatering extraction 
rate was about 35 gpm during the wet season for the entire mine.  However, there is 
some uncertainty whether these dewatering rates reflect current conditions with 
potentially increased hydraulic intercommunication between the glacial outwash aquifer 
and the mine workings.   

The mine in the Rogers Seam is expected to have re-saturated since operations ceased.  
The groundwater level within the mine is estimated to be currently at an elevation of 
about 630 to 650 feet MSL based on the elevation of the Rogers #2 and Rogers #3 
portals.  Groundwater is discharging from these portals, at least during the wet season.  
Since the vertical seam was typically mined without vertically continuous pillars being left 
in place and the mine opening was backfilled with rock, it is expected to be hydraulically 
continuous with very high transmissive characteristics.  The groundwater level in the 
mine is therefore expected to be close to the elevation of the portals. 

Groundwater flow from the mine in the Rogers seam is expected to be controlled by the 
structure and bedding of the sedimentary bedrock.  Coal seams are commonly the most 
transmissive units in the Puget Group.  The sandstone exposed on the hanging and 
footwalls of the trench appears to be low permeability possibly with significant silt 
content as is typical of sandstones in the Puget Group.  Other units within the Puget 
Group in the immediate area around the mine are shales and probably siltstones with 
permeability’s lower than the sandstones. 

Faults are commonly conduits for groundwater movement in bedrock aquifers.  
However, interviews with mine employees revealed that groundwater inflow to the mine 
did not increase upon encountering a fault (Falk 1992; Eltz 1992; and Simmons 1992).  
Other research has shown that faults in the region are typically tightly sealed and are not 
conduits for groundwater movement (Pappajohn 1992).  During displacement, the wall 
rock of sandstone shale and coal would be comminuted, and infill along the fault plane.  
Also, the regional stress field with major principal horizontal stress oriented N-S, will also 
tend to reduce the transmissive properties of faults oriented E-W, such as encountered 
in the northern section of the mine. 
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3 Coal Mine Workings in The Study Area 

This section represents a summary of the process undertaken to locate underground 
workings associated with the Landsburg Mines in the study area.  This information 
formed the basis for our evaluation of the potential for additional surface subsidence and 
subsidence hazards associated with future planned use of the site. 

3.1 Landsburg Mine Site Coal Mines 

As noted in the Introduction, the Landsburg Mine site incorporates three distinct mining 
areas: 

1. The central mining area is known as the Rogers Mine and consists of the 
Rogers No.1, Rogers No.2, and the Rogers No.3 mines.  This mining 
area is the focus of remedial activities being undertaken by the Landsburg 
PLP Steering Committee. 

2. The mining area to the west of the Rogers Mines is known as the Frazier 
Mine (also referred to as the Frazier workings of the Danville Mine) 

3. The mining area to the east of the Rogers Mines is known as the 
Landsburg Mine (also referred to as the Landsburg workings of the 
Danville Mine) where several, near vertical coal seams ranging from 6 to 
18-ft in width were mined. 

These mines have also been collectively referred to as the Ravensdale and Danville 
Mines (Hart Crowser, 1993, 2003) in reports prepared for the Office of Surface Mining 
Reclamation and Enforcement (OSMRE).  Historic mine records also refer to the Frazier 
and Landsburg workings of the Danville Mine as noted above. 

3.1.1 Rogers Mines 

Three operating mines have been documented in the Mine Inspectors Reports for the 
Rogers seam: 

1. Rogers No. 1: Operated from 1959 to 1962 from the Rogers No.1 Slope 

2. Rogers No. 2: Operated from 1960 to 1966 from the Rogers No.2 Slope 

3. Rogers No. 3: Operated from 1963 to 1975 from the Rogers No.3 Slope 

The Rogers seam was discovered in the late 1950's when a bulldozer, prospecting for 
coal, cut across the strata with a minimum of cover; the bulldozer operator's name was 
Enoch Rogers and the seam was named in his honor.  The Rogers seam was mined 
from four (4) different levels accessed from three (3) slopes/declines as shown on 
Figures 2 and 5; a "water level" tunnel was also constructed to facilitate water removal 
from the upper level.  The seam was mined from 1959 until 1975 when all active mine 
openings were closed by blasting.  During this time frame, approximately 490,000 tons 
of clean coal was produced. 

The steep inclination of the coal seam led to the use of mining methods typically 
associated with the hard rock mining industry and associated terminology.  For example, 
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in this mine, the mine roof is referred to as the "hanging wall" and the mine floor is 
termed the "foot wall"; other terminology definitions are provided below. 

3.1.2 Landsburg Mine 

The Landsburg Mine (see Figure 6) was operated concurrent with the later stages of the 
Frazier Mine from the mid 1930’s through 1961.  Three principal coal seams were mined 
with early mining from outcrop at the northern end of the mine in the 18-ft seam.  The 
initial decline was subsequently abandoned after it caught fire and a new decline was 
established to the east (circa 1940).  This decline accessed the 8-ft seam, rejoining the 
18-ft seam south of the abandoned area with workings advancing towards the south.  
Approximately 3,000-ft of southerly advance occurred in the 8-ft seam through the end of 
1946 with one reported sinkhole near the County Road.  The underground mine 
continued to be operated by Palmer Coking Coal Company through 1961.  A small strip 
pit was later excavated at the south end of the 18-ft seam in 1976 and 1977 when 
approximately 31,000 tons were mined. 

3.1.3 Frazier Mine 

Watkin-Evan’s 1912 report (Watkin-Evans, 1912) notes that the Danville Mines were 
prospected as early as 1896 with discovery of the easternmost coal seam, which 
became known as the Frazier Workings of the Danville Mine.  Initial attempts to mine in 
the area were unsuccessful due to faulting and the difficulty of mining in a near vertical 
seam.  Mine maps indicate that mining started as early as 1896. Various companies 
including, North Coast Colliery, Danville Coal Company, Success Coal Company (1924 
to 1926), Thermal Coal Company, and Palmer Coking Coal Company (1937 to 1959) 
operated the mine.  The mine extended over a strike length of approximately 4,000-ft 
mining to a depth of 100-ft MSL (see Figure 8).  A small strip pit surface mine was later 
excavated near the central portion of the mined Frazier seam in 1975 when a little over 
3,000 tons of coal was extracted. 

3.2 Data Sources 

The preliminary data search involved contacting industrial companies, regulatory and 
public agencies and retired mining personnel who had worked at the most recently 
active mine, the Rogers No. 3 mine.   

3.2.1 Office of Surface Mining Reclamation and Enforcement OSMRE) 

Ms Ginger Kaldenbach of the OSMRE was contacted to find out whether that agency 
had on file any pertinent documentation for the Rogers mines and to determine the 
status of the caved area above the Rogers seam with regard to reclamation funding.  
The content of this conversation is summarized below: 

• The OSMRE was created after the closure of the Rogers mine and was not 
the recipient of records on underground mine operations in the King County 
coalfields.  Maps are best located through the Washington Division of Natural 
Resources. 
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• The caved zone above the Rogers seam has been identified as a hazard by 
the OSMRE but is not currently at the top of OSMRE's priority list.  It was 
agreed that a written request for clarification of this issue was appropriate. 

Mr. William Kombol of Palmer Coking Coal subsequently followed up with OSMRE and 
five sinkholes above the Landsburg mine were backfilled by an OSMRE Contractor in 
2003 (see Section 4.4 below). 

3.2.2 Washington State Division of Natural Resources (WADNR) 

A visit to the Washington DNR was arranged through Mr. Tim Walsh and carried out on 
January 15, 1992.  Data reviewed included: 

• Mine Map Collection, File K55, Landsburg and Rogers Mines. 

• Structural Geology maps. 

• Open File Reports on coal mining in King County. 

• Annual Report of Coal Mines (1959 - 1962) 

• Seattle Water Department, Cedar River Wellfield reports. 

Copies of four mine maps were retrieved along with structural geology maps covering 
the project area.  Copies of the Wellfield reports were subsequently obtained directly 
from the City of Seattle. 

A subsequent attempt to locate editions of the Annual Report of Coal Mines from 1962 to 
1975 involved a series of referrals (the Washington State Librarian, the Washington 
Department of Labor and Industries, and the Mine Safety and Health Administration).  
No production data for this time period has been retrieved to date except for the 
summary data provided in DNR's Open File Report 84-6. 

3.2.3 United States Bureau of Mines (USBM) 

Personnel from the USBM, Denver Technical Center were contacted to determine the 
availability of records for the Rogers mine; no data has been retrieved from this source 
to date.  However, USBM Mine Inspector records were located in the archived PCC files 
retrieved from William Kombol's office. 

3.2.4 Palmer Coking Coal Company (PCCC) 

A visit was made to Palmer Coking Coal's main office in Black Diamond on January 13, 
1992 to recover records for mines in the Rogers seam.  Approximately 40 sets of 
drawings and maps were identified from a master list provided by William Kombol (PCC) 
and reviewed; thirteen (13) sets were retrieved for copying. 

Archived files for the period covering the Rogers mine(s) operations were reviewed and 
two boxes of documents were removed for further examination.  Pertinent records 
consisted of: 

• Daily Mine Safety inspections and Reports:  The daily mine inspection reports 
indicate that methane was never detected in any of the Rogers seam mines.  
Carbon Monoxide was occasionally detected along with depleted oxygen 
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conditions indicating that spontaneous combustion, a precursor to mine fires, 
was occurring. 

• Annual Production Reports:  Data from these reports has been used to construct 
mine raw coal and clean coal production estimates. 

• USBM Coal Mine Inspection Reports:  These reports describe the conditions in 
the operating mines and include reference to roof control plans and mining 
methods. 

3.2.5 Interviews with Retired Mining Personnel 

A series of six interviews were arranged using a list of retired Palmer Coking Coal 
mining personnel provided by William Kombol during the January 13, 1992 meeting.  
Interviewees included: 

• Mr. Jack Morris: President of PCCC during Rogers mine(s) operations. 

• Mr. Bob Morris:  Miner at Rogers Mine No. 3. 

• Mr. Evan Morris: Vice President of PCCC during Rogers mine(s) operations. 

• Mr. Carl Falk: Secretary of PCCC during Rogers mine(s) operations. 

• Mr. Archie Eltz: Miner at Rogers mine(s). 

• Mr. Cameron Rich: Engineer for Rogers mine(s). 

• Mr. Alva "Bud" Simmons: Mine Superintendent, Rogers mine(s). 

All but one of the interviews were carried out over a three day period from January 22 to 
January 24, 1992 (Mr Cameron Rich was hospitalized on the day scheduled for his 
interview).  Each interview was conducted on an informal basis at the residence of each 
retired miner.  Each interviewee was informed that the information to be provided would 
be treated confidentially.  Two base maps were used as discussion points 

(1) Rogers mine section updated by C. Falk on 11/1/72. 

(2) Rogers mine/Landsburg mine plan updated February, 1967. 

Information was solicited regarding water inflows, fault conditions, mining method and 
sequence, extraction ratio, condition of subsurface after mining, etc.  A summary of the 
topics covered is presented in Appendix B along with individual interview records. 

3.2.6 Review of Aerial Photographs of the Area 

Copies of historic aerial photographs of the area were provided by William Kombol, PCC 
(see Appendix G).  These photographs confirmed the surface expression of historic 
mining activity, including the locations of surface mine facilities.  However, the more 
detailed historic information, contained in the mine plans, was used to construct the 
drawings and cross-sections provided in this report. 

3.3 Coal Seam Characteristics 

The Rogers seam strikes approximately north south and dips from between 90o at the 
north end near the Cedar River to about 70o at the southern limit.  A typical east-west 
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section through the seam locates a massive sandstone footwall, one foot shale, four (4) 
feet bottom coal, two (2) feet muck, four (4) feet top coal, five to eight (5 to 8) feet 
carbonaceous shale and shale, and a massive sandstone hanging wall (interview with 
Archie Eltz; USBM Roof Control Plan).  The coal is classified as high volatile bituminous 
(Mine Inspectors Reports) with a calorific value of between 10,500 and 11,500 BTU/lb. 

Three coal seams were mined at the Landsburg Mine, a 6-ft seam, an 8-ft seam and an 
18-ft seam.  The Landsburg seams also strike approximately north south and dip from 
between vertical at the north end to about 70o at the southern end, 

The area to the south of the Frazier mine, also referred to as the Upper Frazier 
Workings, accessed the Frazier seam and a second seam (farthest west) called the 
Jones seam   These seams dip between vertical and 88o.  These workings are evidently 
not connected to the Frazier workings to the north, which were located in a 90o dipping 
section of the Frazier seam. 

3.4 Mining Methods 

Due to the vertical orientation of the coal seams, the Landsburg mines utilized a system 
of coal extraction more typically used in the hardrock mining industry.  This system 
involved the development of "levels" with coal extracted by "booming" (see Figure 4) 
between underlying and overlying levels. 

The initial development work involved constructing both an access slope and a return-
airway slope from the surface to the mine level.  Once the exhausting ventilation circuit 
was established, a level entry or "gangway" and "counter" were advanced along strike to 
the mine limit (either property boundary, fault, or other location determined by mine 
management).  The gangway was driven at an upward slope of approximately 3% to 
promote drainage back to the access slope where a small sump was located to facilitate 
water handling.  Gangways were typically mined 16 ft wide by 10 ft high with a 10 ft by 
10 ft counter mined approximately 30 ft above.  Vertical chutes were driven between the 
gangway and counter on 50-to-75 ft centers.  All excavation was by drill and blasting off 
the solid, however, in later years, a vertical kerf cutter (large chain saw) was used to 
mine a relieving slot prior to drilling blast holes.  Ground support consisted of wooden 
sets (two 16-to-24 inch diameter, upright timber posts with a 16-to-24 inch diameter, 
timber crossbar) on seven (7) feet centers with 2 x 4 inch wooden lagging between sets.  
Coal was loaded into 5-ton mine cars and hauled to the slope bottom by an electric 
locomotive and from there to the surface by continuous rope haulage using a large 
surface hoist. 

Once the selected boundary was reached, the zone above the counter was developed 
ready for "booming".  This process involved additional chutes mined upwards and 
crosscuts mined parallel to the counter on approximately 30 ft centers.  The uppermost 
crosscut was located to leave 50-to-75 ft of coal between the crosscut and overlying 
gangway or surface.  Four (4) inch boreholes were typically drilled upwards from the top 
crosscut in levels 2 and 3 to drain water from the overlying workings.   

A majority of the coal mined from the Rogers mines was extracted by "Booming".  This 
mining term, unique to mines in the Landsburg, Rogers, and Frazier seams, simply 
refers to the process of blasting pillars of coal isolated between adjacent 
crosscuts/entries and chutes.  The booming round (see Figure 4) was initially fired in the 
uppermost pillar to start the cave.  Coal was then "pulled/drawn" through the first open 
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chute and loaded into mine cars.  Pillar booming then proceeded downwards towards 
the gangway where part of the pillar between the gangway and counter was occasionally 
left due to poor conditions.  Pillar booming then proceeded back towards the slope 
allowing for concurrent booming and crosscut/chute development. 

There is some disagreement between the retired Palmer Coking Coal personnel 
interviewed regarding whether blast holes were drilled only in the coal or into both the 
coal and hanging wall rock.  A section of the booming round, drawn in 1963 after a cave 
from the 2nd level ran through to the surface gravels in the southern end of the mine, 
indicates that holes were drilled to within about two (2) feet of the hanging wall.  This 
round would result in a caving width of about 16 ft consistent with the width reported by 
personnel who worked underground (see Appendix B, Archie Eltz, Bud Simmons). 

In the upper level, booming typically resulted in a cave to surface and coal was drawn 
down until the miners could see daylight (see Appendix B, Bud Simmons, Archie Eltz).  
This process caused short circuiting of the ventilation system requiring that the caved 
area be periodically backfilled from the surface (see Appendix B, Bud Simmons).  In the 
2nd and subsequent levels, blastholes were drilled to within a few feet of the overlying 
level gangway thus connecting with the overlying caved zone.  Coal was subsequently 
drawn down until rock and/or gravel appeared in the gangway.  The rock, being heavier 
than the coal, would often work its way to the bottom (loading area) first, presenting both 
miner and mine management with the dilemma of whether to load out the rock in order 
to recover additional coal.  One miner reported seeing daylight from the third level (see 
Appendix B, Archie Eltz), however, this phenomena was not confirmed by other 
underground personnel.  Observation of the caved zone from the upper crosscut in the 
level being mined indicated that the caving area was full of broken material confirming 
that material was being drawn from the level above. 

3.5 Rogers Mine 

3.5.1 Mine Layout and Sequencing 

Details of the mine layout and sequencing of mining operations are based on maps and 
working drawings retrieved from Palmer Coking Coal and the Washington Division of 
Natural Resources (Table 3.1) supplemented by Mine Inspectors Reports and personnel 
interviews.  Key elements of the sequence of operations in each of the three Rogers 
mines are shown in Tables 3.1, 3.2, and 3.3. 

The Rogers No. 1 (referred to in the records only as the "Rogers Mine") Slope was 
constructed prior to 1959 and was then abandoned due to the presence of a fault.  The 
slope was re-entered in March, 1959 and a 130 ft long rock tunnel was driven to the 
south to intersect the coal seam.  A return air slope was subsequently completed and a 
gangway and counter were driven to the southern boundary of the upper level by 
January of 1960.  Rogers No.2 access and return air slopes were completed in 1960 
while coal was being boomed from the 1st level; coal extraction in the 1st level was 
completed in 1962. 

Mining of the 2nd level gangway and counter was completed in December, 1961 and the 
Rogers No. 3 slope was driven from the 2nd level to the surface during 1962.  Pillar 
recovery ("booming") was completed in the second level in June of 1965.  The 3rd level 
gangway and counter were driven, concurrent with 2nd level booming, starting in 
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January of 1964.  These entries were mined a distance of approximately 4950 ft from the 
Rogers No.3 slope to the northern property line and were completed in May, 1966. 

Although no precise dates are provided on the mine drawings, the water level tunnel and 
counter were constructed and coal was "boomed" to the base of the overlying "strip pit" 
between 1965 and 1966, based on an examination of sequential mine drawings.  From 
Nov, 1966 to July, 1967 coal was removed from beneath the Rogers No.2 Slope portal 
to a point located 300 ft to the north.  This area, initially covered by about 13 ft of gravel, 
is shown as extensively caved on the mine superintendent's drawings.  In addition, 
based on a reference in Coal Mine Inspectors Report No. A23 and the interview with 
Archie Eltz, it is suspected that the excavation may have daylighted in this area. 

Completion of the Rogers No.3 Slope to the fourth level and construction of the 4th level 
gangway and counter also commenced in July of 1967.  Fourth level development and 
3rd level booming continued through September of 1969 when the 4th level gangway 
and counter were completed.  This area was then left open until booming of the 3rd level 
to within 250 ft of the Rogers No.3 slope was completed in June of 1970.  Significant 
floor heave was encountered on returning to the fourth level requiring additional 
excavation.  Additional crosscuts and chutes were also constructed prior to firing the first 
4th level boom in September 1970.  It should be noted at this point that the area in the 
3rd level, immediately above the first two booming rounds in the 4th level, was not 
extracted due to collapse of the hanging wall in the upper 3rd level crosscut.  It is 
therefore likely that the first two 4th level booming rounds only caved as far as the 3rd 
level gangway. 

Booming was completed in the 4th level in October 1974.  Pillars adjacent to the Rogers 
No.3 slope were extracted during the following year and the Rogers No.3 mine was 
abandoned in August of 1975.  The mine was permanently closed on December 12, 
1975 by blasting in the access and return air slope portals.  A bulldozer re-graded the 
surface to its present generally level topography. 

3.5.2 Coal Production and Extraction Ratio 

Coal production data obtained from Palmer Coking Coal Co. (PCC), Division of Natural 
Resources (DNR), and the State's Annual Report of Coal Mines have been summarized 
and presented in Table 3.5.  A total of approximately 890,000 tons of raw coal produced 
during the life of the three mines resulting in about 494,000 tons of clean coal.   

Extraction ratios were estimated by: 

(1) Coal in place was estimated by measuring the sectional area of the 
extraction zone in each mine and multiplying by the reported coal thickness. 

(2) The extracted coal volume was estimated using the clean coal tonnages and 
a coal density of 67 lb/ft3. 

(3) The extraction ratio is estimated by dividing the extracted volume by the in 
place volume. 

This simplified analysis provides an average extraction ratio of about 80% for the Rogers 
seam and individual level estimates of 62% Rogers No.1, 69% Rogers No.2 and 90% 
Rogers No.3. 
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3.5.3 Faulting 

Several faults were documented on the mine superintendents drawings and the mine 
maps.  Only one of the mapped faults resulted in complete loss of the coal seam.  This 
fault was initially discovered at the bottom of the Rogers No. 1 slope and required 
construction of a 130 ft long rock tunnel to rejoin the seam.  This fault also appears to 
have been encountered when mining the Landsburg seam some 750 ft east of the 
Rogers seam (Appendix B, Carl Falk); the location of this contact indicates that the fault 
strikes approximately east-west.  Pertinent features of the smaller faults include; offsets 
of from 2-to-16 ft (Mine Superintendent's Drawings); polished surfaces (Appendix B, A. 
Eltz); and tightness (Appendix B, reports by all interviewed personnel that mining 
through fault zones did not result in increased water flow). 

3.5.4 Water Inflow and Pumping Data 

Groundwater control was accomplished in the Rogers mine(s) by grading the gangway 
at a slight incline with positive drainage back towards the bottom of the mine access 
slope.  Water gravity drained, via a shallow ditch dug in the footwall, to a small sump at 
the slope bottom and was pumped, from there, out of the mine.   

Two types of pumps were typically used for water removal.  Centrifugal pumps were 
used when larger than usual pumping rates were required due to water accumulation 
following a power failure.  These pumps were characteristically low head, high volume 
and had to be used in stages (e.g., water was first pumped from the 4th level to the 3rd, 
from there to the 2nd and so on).  The type of pump most frequently used for routine 
mine dewatering was the Bean pump; one large Bean (Model 345) with a maximum 
rating of 80 gpm and two smaller Beans (Model 55) with a combined capacity of about 
60 gpm.  The Bean pumps were typically located in a cut out between the gangway and 
counter with suction lines deployed to the sump; the big pump was typically run 
continuously even when there was no water in the sump.   

It is difficult to precisely estimate the quantity of water entering and pumped from the 
Rogers mine(s) as, consistent with standard practice, pumping records were not kept.  
However, an approximate range in inflow rates can be estimated based on mine 
personnel estimates and notes on mine maps, back-analysis of water accumulations 
observed during power outages and pump capacity/utilization.   

The first source of inflow rate data is an interview with Bud Simmons who estimated a 
pumping rate of 35-to-40 gpm.  He also noted that the mine was typically dry in the 
Summer months and this is confirmed by a note on the 1963 mine map which states, 
"Very little water being made.  Pumped 1/2 hour each week during summer and fall prior 
to winter and rainy season".  This note references water removal from the bottom of the 
Rogers No.1 slope during mining of the 2nd level at the southern end of the mine. 

The second estimate is based on telephone interviews with Bud Simmons and Bob 
Morris.  Mr Simmons reported that power outages of from 3-to-4 hours typically resulted 
in water rising in the gangway a distance of 1-to-2 feet.  Mr. Morris remembered a 
situation between 1972 and 1975 when power was out for 24 hours and resulted in a 
rise in water level of about five (5) feet.  Back-calculation of these two events provides 
inflow estimates of 36 gpm (Morris) and 35 gpm (Simmons). 

It is therefore appropriate to state a range in probable inflow rates with qualifying 
assumptions: 
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Min. Expected Value for Pumping Rate: 20 gpm. 

Most Likely Value for Pumping Rate:   35 gpm (calculated for wet season). 

Max. Expected Value for Pumping Rate: 80 gpm (capacity of large Bean 
pump). 

 

3.5.5 Remnant Condition of the Underground Workings 

The remnant condition of the abandoned Rogers mine(s) workings will affect long-term 
stability of the trench and the potential for sudden collapse when operating heavy 
equipment in the trench. 

A similar method of analysis to that used for extraction ratio calculation has been used to 
estimate the potential for remaining open voids in the Rogers seam: 

(1) The total volume of rock and coal loosened by booming was calculated by 
multiplying the total extraction zone area by the width of the booming round 
(approximately 16 ft according to mine records and interviews with retired 
miners.  Total volume calculated as 1,500,000 yd3. 

(2) The volume of bulked rock remaining in situ was estimated by subtracting 
the volume of raw coal from the total volume and multiplying the result by a 
bulking factor of 1.35.  Total remaining volume calculated as 970,000 yd3. 

(3) The bulked volume of rock which has caved into the mine workings was 
estimated by multiplying the length of the caved zone (from the 1974 mine 
map) by the trench cross-sectional area (taken from section drawn by C. 
Falk dated 1974) and a bulking factor of 1.35.  Caved volume calculated as 
400,000 yd3. 

(4) The estimated volume of open voids was calculated by subtracting the 
remaining in situ and caved rock volume from the total volume, expressing 
the result as a percentage of the total volume.  Calculated as 8%.  

Significant uncertainty exists regarding the absolute value of this ratio as the precise 
volume of originally open trench cannot be determined from the available data and at 
least one of the personnel interviewed stated that some material from outside the trench 
area was used for backfill during mine operations.  In addition, the trench was 
subsequently used for disposal of solid, non-putrefactive waste (stumps, demolition 
debris, etc.) 

A more rigorous engineering analysis of the stability of the surface trench is not 
warranted as the majority of the trench consists of broken, caved material and backfill.  
Nevertheless, although it is likely that a majority of trench bottom subsidence has 
already occurred, it is prudent to investigate subsurface conditions before proceeding 
with remedial actions.  This recommendation is further supported by observations of one 
of the retired PCC personnel who noted that large slabs of sandstone, which were seen 
to cave into the trench, could possibly span underlying voids (see Appendix B).  

Reports of floor heave and failing roof support posts and crossbars in the lower levels 
confirms the expectation that significant movement of the hanging wall, and to a lesser 
extent the footwall, will have occurred at the relatively high extraction ratios estimated for 
the lower levels.  There are two aspects of this mode of deformation, which may be of 
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potential importance to this study.  Firstly, movement will have occurred until a point of 
stability was reached where the horizontal stress is balanced by the strength of the 
caved material and hydrostatic pressure associated with the flooded workings.  This 
action would serve to restrict major vertical deformations.  Secondly, these deformations 
may have resulted in an increase in permeability, parallel to the bedding and strike of the 
coal seam in the footwall and hanging wall rock.  Observations in the surface trench and 
photographs of the underground mine workings (e.g., see Appendix F) indicate that the 
disturbed area would be limited to a few feet in thickness.   

3.6 Landsburg Mine 

3.6.1 Mine Layout and Sequencing 

The Landsburg mine was initially mined from the north via declines starting in the early 
1930’s.  Mine records indicate that a single level was initially mined from the first decline 
towards the south.  The initial decline was subsequently abandoned after it caught fire 
and a new decline was established to the east (circa 1940).  This decline accessed the 
8-ft seam, rejoining the 18-ft seam south of the abandoned area with workings 
advancing towards the south.  Approximately 3,000-ft of southerly advance occurred in 
the 8-ft seam through the end of 1946 with one reported sinkhole near the County Road.  
Recovered records indicate that mining occurred from a single level, however, it is 
possible that mining also occurred in a level above the one shown on Figure 6 in the 
early mining stages.  A third decline accessed the Landsburg seams from the south with 
mining on three levels indicated on the mine plans.  It is also possible that an upper, 
fourth level was mined although no records were recovered that indicated it was. 

Mining occurred primarily in the 18-ft seam, however, crosscuts were driven in the rock 
between the 18-ft and the 6-ft and 8-ft seams to access their coal reserves.  The mine 
was reported to be subject to spontaneous combustion that was probably the cause of 
the earlier mine fire that led to the closure of the initial decline.  The following description 
of the mining method was obtained from the State Inspectors Report: 

“Master chutes, next to the footwall on 45- to 50-degree angles are driven 
up, along strike and in the coal bed, off the gangway at regular intervals.  
The master chutes are equipped with a 2 ½ ft wide chute and a 3-ft gage 
track.  From the master chutes, level rooms, designated as crosscuts, are 
driven about 35 to 45 ft apart vertically along the strike and next to the 
footwall of the coal bed for distances of about 200-ft inby and outby of the 
master chute.  The level places are 10-ft in height and 10-ft wide.  
Intermediate transfer chutes were driven next to the footwall on a strike 
angle of 50 degrees about 50-ft apart, to transfer the coal to cars on the 
gangway.  The 35-ft to 40-ft pillars of coal left between rooms or 
crosscuts are mined on full retreat by the “booming” method, working 
from the highest room down, in sequence.  Long holes are drilled, loaded 
and fired and the loose coal is moved to the chute by either scraper or 
shaker conveyors.” 

One of the saddest moments in the life of a coal mine is when a fatality occurred and 
there were several reported fatalities in the Landsburg mine (see Appendix C).  The first 
accident occurred in 1951 when John Henry, a 58-year old miner fell 100-ft down a coal 
chute.  A second accident occurred in 1954 and involved the collapse of the floor in a 
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counter causing two miners to fall into the chute below.  The first of the miners, Ray 
Coutts was rescued unharmed but the body of the second miner, Harry English, could 
not be recovered despite 8-days of intense effort.  Another accident was reported in 
January 1955 when four miners were killed by “a cave extending to surface filling the 
gangway and counter with water, mud and debris”.  Records also indicate that the 
bodies of Frank Stebly, Louis Valenti, John Kovash, and Nathan Russel were not 
recovered.  A memorial was established east of the Rogers No. 3 portal (see Figure 7) 
that commemorates the deaths and internment of these men in the Landsburg Mine. 

Reports of these accidents indicate that the coal seam was caved to surface suggesting 
that similar conditions existed above the Landsburg mine as currently exist over the 
Rogers Mines. 

3.6.2 Coal Production and Extraction Ratio 

Coal tonnages for the Landsburg Mine were reported as 38,000 tons between 1932 and 
1937.  PCC took over the Danville mine in 1937 and coal tonnages for the Danville Mine 
(Landsburg and Frazier seams) are reported as 663,000 between 1937 and 1961.  An 
additional 31,000 tons were mined from a strip pit at the south end of the 18-ft seam 
from 1976 to 1977.  In 1984, WADNR’s inventory of Washington State abandoned coal 
mines listed the total Danville Mine production at 874,400 short tons. 

The same mining method was used in the Landsburg mine as was subsequently used in 
the Rogers mines.  Furthermore, similar amounts of coal were extracted from each of 
these mines along an approximately equal strike length suggesting an equivalence of 
extraction ratio (i.e., 70 to 90%). 

3.6.3 Remnant Condition of the Underground Workings 

Far less is known about the remnant condition of the underground workings in the 
Landsburg mine than was discernable for the more recently mined Rogers Mines.  
However, published records indicate that the same mining method was used at 
Landsburg as was subsequently used in he Rogers Mines so that similar remnant 
conditions are likely to exist.  Sinkholes have been mapped above the Landsburg at both 
the southern and northern ends of the project.  Sinkholes at the northern end appear to 
be associated with some of the earliest mining (see Figure 6) while sinkholes at the 
southern end appear to be associated with the most recent workings in the 18-ft seam. 

Several of the sinkholes that developed above the northern end of the Landsburg Mine 
have been backfilled and marked with permanent monuments (see Appendix E; Hart 
Crowser, 2003, for OSMRE). 

3.7 Frazier Mine 

3.7.1 Mine Layout and Sequencing 

Mine records indicate that mining started near the middle of the seam in 1896 but was 
not successful.  This is probably because early mining occurred near surface in a faulted 
part of the seam (see Figure 8).  Mining was subsequently carried out using two declines 
to access workings in the northern section of the Frazier seam.  Up to three levels 
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appear to have been worked from these declines.  Additional mining occurred to the 
south from a third decline that accessed two vertically extensive mining levels. 

A record of the make-up of the coal seam is contained in a 1934 publication by the 
University of Washington (Daniels, 1934): 

Roof, coarse sandstone 
Coal, bone streaks   2’ 00” 
Carbonaceous Shale, soft      03” 
Coal, bone streaks   7’ 00” 
Floor, dark gray shale 

3.7.2 Coal Production and Extraction Ratio 

21000 tons of coal was reportedly mined from the Frazier seam between 1896 and 
1928.  Production records from 1937 onwards commingle tonnages produced from the 
Frazier and Landsburg workings of the Danville mine with accumulated tonnage reported 
at 874,400 short tons (WADNR, 1984).   

Recovered mining sections indicate that similar mining methods were used to extract the 
7-ft thick Frazier seam as were used to mine the Landsburg seams, and the range in 
extraction ratio (i.e., 70 to 90%) is therefore likely to be the same. 

3.7.3 Remnant Condition of the Underground Workings 

Even less is known about the remnant condition of the underground workings in the 
Frazier Mine than was discernable for either the Landsburg or Rogers Mines.  However, 
similar mining methods were used in all three mines and it is likely that the remnant 
condition of the Frazier mine is similar to both the Landsburg and The Rogers Mines.  
Sinkholes have developed above the southern sections of the Frazier mine, as shown on 
Figures 2 and 8, and may have also occurred over the relatively shallow northern 
workings.   

A shallow rock tunnel (see Figure 8) drains upper areas of the northern mine workings 
towards the Cedar River. 

3.8 Evaluation of the Relative Position of Mine Workings and Surface Features 

There is always some uncertainty regarding the precise location of historic, abandoned, 
coal mine workings due to the lack of accurately identifiable surface features and the 
age and accuracy of historic survey data.  Part of our work therefore concentrated on 
placing the mine workings using historic survey data and then confirming placement 
accuracy by proof drilling. 

3.8.1 Approach 

We began the process by reviewing and digitally scanning all of the pertinent and 
available mine maps.  Drawings generally consisted of plan (aerial) and cross-section 
(subsurface) map views of the Landsburg, Rogers and Frazier Seams at various levels 
of detail.  

Supporting information included a collection of historic Landsburg Coal Mine maps 
provided by Palmer Coking Coal Company, data extracted from microfiche records in the 
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Washington State Coal Mine Collection, land survey information provided by Triad 
Associates, and previous reports prepared by Golder Associates, Inc. 

The plan map information was then superimposed on the base survey map, and each 
available cross-section was then correlated with the overlying topography and 
established mining areas.  Land section lines and surface topographic features were 
subsequently used as common reference points to locate the mining areas in relation to 
Triad’s current (2002) survey.  The established locations of the mining areas were then 
integrated to create a three-dimensional model using the AUTOCAD computer aided 
software package. 

Even though the map collection included a complete set of plan (aerial) maps for the 
mining areas, several areas lacked correlating cross-section (subsurface production) 
information. 

Through our review of the mine maps and previous reports, we have a high level of 
confidence in the relative positioning of the Rogers and Frazier Mines.  We also have 
confidence in the positioning of the “Landsburg Strip” at the south end of the Landsburg 
mine.  However, we have moderate uncertainty in the relative position of the 
underground workings on the north side of the Landsburg Seams. 

3.8.2 Positioning of Rogers Mines 

Map K of King County File K55 was used initially to position the Rogers Seam mines 
relative to the surface roads, section lines, and river.  Proof drilling or Ground Proofing 
was subsequently carried out at the northern and southern ends of the Rogers mines 
during installation of monitoring wells.   

Figure 9 show the results of proof drilling at the southern end of the Rogers mine 
adjacent to the Rogers No. 3 Portal.  The observed offset can be eliminated and the 
portal area better matched with surface data if the mine is “moved” towards the south.  
Figure 10 demonstrates the accuracy of the “relocated” mine based on the southern 
proof drilling data.  At the northern end, the “relocated” workings also better match the 
proof drilling data as illustrated in Figure 11.    

3.8.3 Positioning of Frazier Mine 

The Frazier mine workings are anchored on the north end by the located water level 
tunnel positioned just south of the pipeline road.  The remainder of the mine was 
positioned using surface survey points shown on the historic mine drawings. 

3.8.4 Positioning of Landsburg Mine 

The northern end of the Landsburg mine workings were located, relative to the Rogers 
seam workings using Map K of KC File 55.  The southern end was located using data 
from a section showing the 1976/1977 Landsburg Strip and a plan showing the relative 
location of the southern Rogers and Landsburg declines. 

 

.  
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4 Coal Mine Hazard Evaluation 

4.1 King County Coal Mine Hazard Analysis Requirements 

King County has previously identified coal mine hazard areas on an area wide basis 
without detailed analysis of site specific subsidence potential.  Their sensitive Areas 
Ordinance (recently superceded by a Critical Areas Ordinance) requires that a Coal 
Mine Hazard assessment be conducted by a qualified Civil/Mining Engineer and that 
areas be classified as “Severe”. “Moderate”, or “Declassified”.  A copy of the King 
County requirements is provided in Attachment A. 

4.2 Subsidence Mechanics and Modes of Surface Failure 

Traditional methods of subsidence prediction are not appropriate with regard to 
analyzing the long-term stability of the Landsburg Coal Mines where the coal seams are 
near vertical.  Subsidence, in this case, has typically been confined to an area directly 
up-dip from the extraction zone where the migrating void forms a sinkhole.  In the case 
of the Rogers Mines, a trench was formed where several sinkholes coalesced.    

The remnant condition of the Rogers Mine Trench has been outlined above in Section 
3.5.5.  Trench wall stability, on the south side of the rock bridge, was further evaluated 
by excavating a 2-ft wide, temporary trench perpendicular to the east side of the larger 
trench.  This exploratory trench encountered very hard sandstone and siltstone just 
below the weathered rock surface that could not be dug by the excavator.   

Encountered materials were massive in nature with little to no evidence of cross-bed 
fracturing.  The resultant rock mass strength was estimated to be in excess of 3,000 psi 
(estimated UCS > 8,000 psi) with trench wall stability controlled by bedding.  This is 
consistent with the reports of trench wall failure involving “slabbing”. 

The entire trench above the Rogers Mines will be backfilled as part of the remedial 
action so that any potential for trench wall failure will be restrained.   

4.3 Use of Coal Mine Spoils for Trench Backfill 

Coal mine spoil stockpiles are located at the southern end of the site just west of the 
Landsburg Mine Strip Pit; near the Frazier Mine; and north of SE 253rd Street (also 
known as the Morris Mine Connection Road).  Additional stockpiles are also located off 
site in the town of Black Diamond.  These stockpiles contain rock (e.g., sandstone and 
shale) that was hauled out of the mines with the coal and subsequently separated from 
the coal using mechanical methods and washing.  Neither of these processing methods 
removed all the coal and the stockpiles therefore contain weathered shale, siltstone, and 
sandstone with disseminated coal.   

These materials will generally be of low strength and should be suitable for general 
trench backfill where material strength is not important.  The carbon content of the 
remnant coal and shale may provide beneficial attributes to the goal of filling the trench 
with benign material.  The material may not be suitable for use as fill or cover above 
grade, however, this should be determined during final design of the trench cap based 
on strength tests of the stockpiled materials. 
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4.4 OSMRE Sinkhole Remediation 

The Office of Surface Mining Reclamation and Enforcement (OSMRE) carried out two 
closure programs within the study area in 1993 and 2003. 

4.4.1 OSMRE Navy Mine Project (1993) 

OSMRE completed several coal mine hazard mitigation projects in the vicinity of the 
project in November 1993 (Hart Crowser, 1993).  One AML feature, identified as L-01 in 
the previously referenced report, was thought to be a subsidence located above the 
Landsburg Mine workings.  This feature was backfilled with approximately 200 cubic 
yards of controlled density fill to a depth of 12-ft below grade (see Appendix E).   

4.4.2 OSMRE Project No. WA-03-002 Danville Mine Project (2003) 

Five abandoned coalmine features (RV-01 through RV-05) located roughly above the 
Landsburg Mine (see Figure 2) were remediated by OSMRE in August 2003 (Hart 
Crowser, 2003).  Prior to reclamation, the five features consisted of steep sided, near-
circular depressions that ranged in diameter from 25 to 80-ft with an average depth 
between 8 and 30-ft.  Each feature was filled and graded to a slope of about 2:1 (H:V), 
hydroseeded, and identified with a monument consisting of a steel pipe cast into 
concrete (see Appendix E). 

4.5 Coal Mine Hazard Areas 

4.5.1 Severe Coal Mine Hazard Areas 

Severe coal mine hazards within the study area are associated with the subcrops and 
outcrops of the mined coal seams where sinkholes have either already formed or where 
there is a significant potential that sinkholes will form in the future.  Three severe coal 
mine hazard areas have been established as shown on Figure 22: 

1. Portions of the tract set aside for the Rogers Mines (Tract X). 

2. The area surrounding the 6-ft, 8-ft, and 18-ft seams in the Landsburg Mines. 

3. The area surrounding the Frazier Mine. 

The areas identified as “severe” on Figure 22 also include foot-wall and hanging-wall 
buffers intended to account for uncertainty in the positioning of the underground mine 
workings.  Descriptions of the affected property parcels are provided in Appendix H. 

4.5.2 Moderate Coal Mine Hazard Areas 

No areas have been classified as subject to moderate coal mine hazards. 

4.5.3 Declassified Coal Mine Areas 

The areas outside the previously noted coal mine hazard areas are deemed to be 
declassified coal mine areas. 
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5 Conclusions and Recommendations 

The project work described in this report has been accomplished over a twelve year 
period starting in 1992 with the development of a conceptual mine model, and ending in 
2005 with the preparation of this coal mine hazards assessment report.  The following 
conclusions can be drawn from this work: 

• Six seams have been mined in the project area, Jones, Frazier, Rogers, and 
Landsburg 8, 6, and 18-ft seams.  These seams dip near vertical and have been 
extensively mined as shown on the drawings in this report. 

• Sinkhole type subsidence has occurred throughout the project area immediately 
up dip of the underground workings.  Typically, sinkholes have developed 
concurrent with and/or shortly after mining in the upper levels of the individual 
coal seams.  However, there are areas over the Landsburg seams where 
sinkholes, associated with deeper levels, have been discovered after mining 
ceased.  Therefore, while widespread future subsidence is unlikely, there is some 
potential for additional subsidence of this type to occur in the future. 

• A significant volume of open subsidence trench exists above workings in the 
Rogers mines.  Mine spoils can be used to backfill below grade portions of these 
trenches.  However, this use must be acceptable to the Designer of the final 
trench cover, assuming that this remedial technology is eventually employed. 

The following conclusions can be drawn regarding the positioning of abandoned mine 
workings: 

1. The Rogers seam workings are positioned to an accuracy of +25 feet in the east-
west direction and +50-ft in the north south direction. 

2. The Frazier seam workings and the southern end of the Landsburg seam 
workings are positioned to an accuracy of +50-ft. 

The following conclusions can be drawn regarding groundwater flow and migration: 

1. There were no incidences of inflows recorded along faults or cross-bedding on 
the mine plans or sections. 

2. There were no incidences of inflows reported along faults or cross-bedding 
during interviews with historic mine personnel.   

3. Inflow was reported and documented as occurring via the collapsed zone above 
the mine workings and through overlying unconsolidated deposits that were 
disturbed by subsidence from the mine workings. 

4. An average inflow rate for the Rogers No. 3 mine was estimated at 35 gpm 
based on pumping data. 

The following recommendations and/or suggestions are made: 

• Some additional site characterization may be used to reclassify the areas 
between the mined seams at the Landsburg mine and between the Jones and 
Frazier seams at the Frazier mine. 
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• In the mean time, severe coal mine hazard areas may be utilized as suggested in 
Ordinance 21A.24.210 with the exception that structures should not be 
constructed above any areas that are judged to be prone to sinkhole type 
subsidence. 

• The records indicate that a memorial was set up to commemorate the deaths of 
Frank Stebly, Louis Valenti, John Kovash, and Nathan Russel following the 
January, 1955 cave-in at the Landsburg Mine.  This location and a picture of this 
memorial are shown in Figure 7. 
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Figure 4
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Figure 9

Ground Proofing 
Results at South End 

of Rodgers Mine
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Figure 10

Ground Proofing 
Results at South End 

of Rodgers Mine

(New Mine Location)
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Figure 11

Ground Proofing 
Results at North End 

of Rodgers Mine
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General Notes

 1. Project Area Survey Performed By Triad Assoiates on April 18 & 19, 2002 To Determine the Horzontal Coordinates and Elevation on One Side of Each 

Sink Hole. A Combination of GPS and Conventional Survey Instruments Were Used During This Survey.  
 

2. The Lot Lines Shown on this Exhibit Are For Reference Only. The Lot Lines Were Computed From Record Information and No Field Surveying Was 
Done to Ascertain the Location of the Lot Lines Shown on this Exhibit.
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Appendix A 

 

King County Sensitive / Critical Area Standards and Guidelines 

A.1. Coal Mine Hazard Areas:  Development Standards 

A.2 Coal Mine Hazard Area Guidelines:  Guidance on Analyses to 
Characterize Hazards and Develop Mitigation 
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Appendix B 

 

Interviews with Retired Miners 
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Appendix C 

 

Coal Mine Fatality Information 
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Appendix D 

 

Coal Production Data 

 

 









SubTerra, Inc.  Landsburg Mine 5/17/05 
 Coal Mine Hazard Assessment 

 

  PN: 2001-45 31

 

Appendix E 

 

OSMRE Mine Closure Reports 
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Appendix F 

 

Select PCC Coal Mine Photographs 
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PCC00
This wall of coal is being drilled with electric steel augers. The holes will be loaded with 
sticks of dynamite. After the charge has exploded, the loose coal will be loaded into coal cars
for a 500-foot trip to the surface. Landsburg Mine, 1953. Photograph by the Seattle Times 
copyright 1978 Seattle Times P.O. Box 70, Seattle, WA 98111 all rights reserved; (206) 464-
229.7 This picture has been purchased for personal use only and must not be published, 
reproduced, or used for advertising purposes without written permission from the Seattle 
Times. 
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PCC00
After a blast of dynamite, John Skulas of Maple Valley pulls the shattered coal with a large 
bucket guided by steel cables and powered by an electric winch. –Landsburg Mine, circa 
1953. Photograph by the Seattle Times copyright 1978 Seattle Times P.O. Box 70, Seattle, WA
98111 all rights reserved; (206) 464-229.7 This picture has been purchased for personal use 
only and must not be published, reproduced, or used for advertising purposes without written 
permission from the Seattle Times. 
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PC
Rogers #3 underground coal mine, circa 1974.  Light at the end of the tunnel. 
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PC
Coal cars from the underground Rogers #3 coal mine dumping on tipple, Ravensdale 1974 
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PC
Carl Falk, Office Manager for Palmer Coking Coal Co. 1975 (1920 – 1997) 
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PCC02
Tony Basselli and “Bud” Simmons ride a coal car coming out of the Rogers #3 mine, circa 
1974. Photograph by the Seattle Times copyright 1978 Seattle Times P.O. Box 70, Seattle, WA 
98111 all rights reserved; (206) 464-229.7 This picture has been purchased for personal use 
only and must not be published, reproduced, or used for advertising purposes without written 
permission from the Seattle Times. 
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PCC02
Bill McLoughry hitches another coal car to the main hoisting cable. After the cable is 
attached, the coal car will be pulled 500 feet up an incline to the surface. Hoisting machinery 
at the Landsburg Mine pulled the cars one at a time with a 125 horsepower electrical motor. 
circa 1953. Photograph by the Seattle Times copyright 1978 Seattle Times P.O. Box 70, 
Seattle, WA 98111 all rights reserved; (206) 464-229.7 This picture has been purchased for 
personal use only and must not be published, reproduced, or used for advertising purposes 
without written permission from the Seattle Times. 
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 Underground coal mining at Rogers #3 coal seam, Ravensdale, circa 1974: Tony Basselli 

  
 
 
 
 
 
 
 
 
 
PCC029  Project No. 2001-45 



SubTerra, Inc. Landsburg Mine April 2005 
 Coal Mine Hazard Assessment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PC
Rogers #3 underground coal mine located off Kent-Kangley in Ravensdale, circa 1974. 
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M.S.H.A. coal mine inspector, circa 1974 
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 PALMER COKING COAL COMPANY FIRST AID CLASS 1954 FIRST ROW: Walt Gibson, Joe Zumek, Don Malagrini, Frank 

Zumek. SECOND ROW: Bill Petchnick, Bill Parkin, Ralph Barnett, George Morris, Albert Rossi, Jack Henry, George Costanich, Tom 
Maks, Jules Dal Santo. THIRD ROW: Bill McLoughry, Tim Harrington, Henry Babb, Arthur Eltz, Joe Wilsco, Bob Coutts, Don 
Manson, John Costanich, John Maks, Albert Donati. FOURTH ROW: Ed Johnson, Carl Falk, Jack Morris, Roy Coutts, Evan Johnson, 
John Saftinh, Arleigh Odom, Jack Kombol, Steve Androsko, Bill Eddy. FIFTH ROW: John Lombardini, Dick Wetton, Lew McCauly, 
Dave Evans, and Mort Mann. SIXTH ROW: Tom Zumek, Bob Pierce, Evan Morris, Dayle Walters, Bud Simmons, Lloyd Austin, John 
Umek, Al Parolini, John Skulas; Instructor: Wendell Fisher of the Department of Labor and Industries who conducted a Palmer Coking 
Coal Company class in mine safety and first aid training; circa 1954. WILBER PHOTO “PORTRAITS WITH PERSONALITY” RTE. 
1, BOX 1003 – KENT – BLACK DIAMOND 
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 Jim Thompson at the end of the main gangway where the slope to the surface, 1,300 feet above, ascends. Rogers #3 mine, 1974. 

Photograph by the Seattle Times copyright 1978 Seattle Times P.O. Box 70, Seattle, WA 98111 all rights reserved; (206) 464-229.7 
This picture has been purchased for personal use only and must not be published, reproduced, or used for advertising purposes 
without written permission from the Seattle Times. 
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 Robert Pierce Sr., Mine superintendent. Testing for dangerous methane gasses, circa 1953. If methane is present a blue flame will 

show inside the glass, but will not touch off an explosion. From Seattle Times 2-22-53. Photograph by the Seattle Times copyright 
1953 Seattle Times P.O. Box 70, Seattle, WA 98111 all rights reserved; (206) 464-229.7 This picture has been purchased for personal 
use only and must not be published, reproduced, or used for advertising purposes without written permission from the Seattle Times. 
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 Inside the Landsburg Mine, Big Seam, circa 1950’s. Left to right: Roy Danielson, John H. Morris, Tom Dobson, Carl Roche, 

(unknown), (unknown). This photo was taken as part of a tour for members of the Renton Housing Authority, one of Palmer Coking 
Coal Company’s customers. 
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 Inside the Landsburg Mine, Big Seam, circa 1950’s. Front Row: (unknown), Tom Dobson, Roy Danielson. Back Row: Alva “Bud” 

Simmons, John Skulas, and John H. Morris, (unknown), Archie Eltz, (unknown), Stan Hubber. This photo was taken as part of a tour 
for members of the Renton Housing Authority, one of Palmer Coking Coal Company’s customers. 
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Jack A. Morris operating a Caterpillar D-8 bulldozer on Franklin Hill, circa 1955. Jack A. Morris, son of company founder, 
John H. Morris, was President and Manager of Palmer Coking Coal Company from 1964-1976. 
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 RAVENSDALE COAL BUNKERS (September 22, 1954; #252206-9009) These coal bunkers were for operation of the 

Landsburg underground coal mine location north of Kent Kangley and west of Ravensdale.  
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 ROGERS #3 HOIST ROOM (circa 1966; #252206-9053) This building housed a large drum upon which a thick steel cable was 

spooled and unspoiled as coal cars were hoisted up and down the steep slope carrying coal from up an underground slope which was 
over 600 feet deep. Located at 26226 Kent-Kangley Road, near Ravensdale, the Rogers #3 coal mine operated from 1963-1975 and 
produced 290,000 ton of clean coal. 
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 ROGERS #3 MINE SHOP (September, 1966; 252206-9053) This building housed machining tools, welders, parts and equipment for 

operating the Rogers #3 underground coal mine in Ravensdale. The entrance or portal to the mine is barely visible to the right of the 
photo. Located at 26226 Kent-Kangley Road under the BPA power lines, the Rogers #3 mine operated from 1963-1975 and produced 
290,000 ton of clean coal. 
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 LANDSBURG COAL BUNKERS (December 26, 1946; #242206-9020) This coal bunker or storage/processing facility owned by 

Palmer Coking Coal Company was located south of the Summit-Landsburg Road. Production during these years was listed 
from the Danville coal mine though production may have been from he Landsburg or Frazier coal seams. 
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 LANDSBURG COAL BUNKERS (December 28, 1939; #242206-9015) This was a fairly typical coal bunkers or storage/processing 

facility owned by Palmer Coking Coal Company and located south of the Summit-Landsburg Road. At the time of the photo, this coal 
bunker was fairly new. The Danville coal mine on the Landsburg coal seam was the associated underground mine. 
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 LAST-MINUTE COLLECTIONSnAmong the many belated United Good Neighbor solicitations being rushed to conclusion this week 

is the one at the Danville mine near Lake Wilderness.  Harry English, left, secretary of United Mine Workers Union Local 6481, and 
Frank Stebly, president, give campaign literature to miners William Zaputil, Charles McAllister and Albert Parolini as they prepare 
to descend into mine shaft.  Hundreds of other U. G. N. campaigners in King County are winding up their work before the final 
reporting meeting at noon Thursday in the Chamber of Commerce banquet hall. 
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 Forty miles from Seattle a party of Seattle motorists visited the Enumclaw mining district last week in a new Oldsmobile 
loaned by Charles Tyson of the Tyson Oldsmobile Company.  A new mine is being opened at Durham by Jack Morris of 
the Palmer Coking Coal Mining Company, which motorists are invited to visit.  Up from the depths (left and right) are 
Jim Thomas, George Morris, Gus Dallas, Jonas Morris, Bob Pierce, Dave Stonebridge, Jack Morris, Jr., and Jack Morris,
president of the company.  Below is the Olds standing in front of the new coal chutes. 
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Historic Aerial Photographs 
 

 



Landsburg Mine 
Site Area Aerial Photograph 1936 

 

 



Landsburg Mine 
Site Area Aerial Photograph 1944 



Landsburg Mine 
Site Area Aerial Photograph 1959 

 

 



Landsburg Mine 
Site Area Aerial Photograph 1959 

 

 



 Landsburg Mine  
 Site Area Aerial Photograph 1960 
 

 
 
 
 
 
 
 



 Landsburg Mine  
 Site Area Aerial Photograph 1960 
 

 
 
 
 
 
 
 



 Landsburg Mine  
 Site Area Aerial Photograph 1965 
 

 
 
 
 
 
 
 



 Landsburg Mine  
 Site Area Aerial Photograph 1970 
 

 
 
 
 
 
 
 



 Landsburg Mine  
 Site Area Aerial Photograph 1978 
 

 
 
 
 
 
 
 



 Landsburg Mine  
 Site Area Aerial Photograph 1980 
 

 
 
 
 
 
 
 



 Landsburg Mine  
 Site Area Aerial Photograph 1982 
 

 
 
 
 



 Landsburg Mine  
 Site Area Aerial Photograph 1994 
 

 
 
 
 
 
 
 



 Landsburg Mine  
 Site Area Aerial Photograph 1998 
 

 
 
 



 Landsburg Mine  
 Site Area Aerial Photograph 2001 
 

 
 
 
 
 
 
 



SubTerra, Inc.  Landsburg Mine 5/17/05 
 Coal Mine Hazard Assessment 

 

  PN: 2001-45 34

Appendix H 

Landsburg Mine Area 

Parcel Descriptions 
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Appendix I 

Preparer Qualifications 
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