Project No. 5279.02
June 11, 2020 (Revised September 11, 2020)

Rise Grass Valley, Inc.
333 Crown Point Circle, Suite 215
Grass Valley, CA 95945

Attention: Ben Mossman, President
Reference: Idaho-Maryland Mine Project
Subject: Geotechnical Assessment of Near Surface Mine Features

Dear Mr. Mossman,

NV5 prepared this letter to summarize our assessment of geotechnical engineering conditions
related to specific historical near-surface mine features associated with the Idaho-Maryland
Mine (IMM) Project.

1 INTRODUCTION

1.1 PURPOSE

The purpose of the assessment was to provide an analysis of the potential for surface impacts
at the location of known near-surface mine features resulting from dewatering of the
underground mine workings as part of proposed IMM underground mining operations. The
potential impacts evaluated herein include the potential for near-surface instability resulting
from drawdown of the water level in the mine workings.

1.2 SCOPE

The assessment included review of surface conditions and existing improvements at the feature
locations, review of as-built documentation of the underground workings, the Project
Description of the Idaho-Maryland Mine Project, and discussion of the proposed future mining
operations with a representative of Rise Grass Valley, Inc. (Rise). This letter presents NV5’s
opinion regarding the identified features and provides preliminary recommendations for
mitigation of potential geotechnical impacts.

1.3 BACKGROUND

The features addressed as part of this assessment are depicted on the attached Sheet A207,
Mine Workings, Near Surface, Showing Location and Geometry (Rise Grass Valley, Inc., August
15, 2019). The plan and cross sections are based on a digital LiDAR derived surface model and a
digital model of the as-built mine workings.
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Rise’s acquisition of the Idaho-Maryland Mine Property included a significant collection of
historic records of the Idaho-Maryland Mine such as reports, production records and data,
financial statements, development reports, survey data, exploration drill results, maps showing
mine workings, geological information, and assay results. The historical records have been
compiled by Rise, reviewed by Amec Foster Wheeler (Amec, 2017) and were used by Rise to
locate near surface mine workings.

The Idaho-Maryland Mine was first located as the Eureka claim in 1851, targeting a gently
easterly-raking ore shoot located on the eastern side of Grass Valley. In 1915, the Eureka, Idaho
and Maryland claims were assembled under Errol MacBoyle and reopened. MacBoyle
consolidated the Brunswick and Morehouse mines into the Idaho Maryland group in 1926. The
mine was forced to close at the onset of World War Il but reopened after the war and
continued operations until final closure in 1957.

Subsequent land use in the area shifted toward urban development and land holdings were
subdivided and rezoned for commercial, light industrial and residential use. Over this period,
some near-surface mining excavations were closed, filled, or obscured by earthwork grading
and development. NV5 performed record searches and located as-built documentation or
records of closure for some of the near-surface features. Other features were historically closed
without engineering design or agency oversight.

The current water elevation in the mine is approximately 2,500 feet above mean sea level
(amsl) and currently drains by gravity from the East Eureka Shaft (referenced as Feature 4 on
the attached Table 1). In order to recommence mining, the underground mine must be
dewatered, and groundwater entering the mine must be continuously pumped during the
mining operation. Approximately 2,500 acre-feet (approximately 815 million gallons) of water
are expected to be pumped from the underground workings during the initial 6-month
dewatering period (EMKO, 2020), lowering the water level in the mine approximately 3,200 feet
from the current water elevation in the mine of 2,497 feet amsl. When the water level in the
mine workings is located near the ground surface, the drawdown of groundwater within the
mine workings may increase the potential for settlement or collapse of shallow workings that
were not formally closed. Near surface workings that are already in a dewatered state would
generally not be significantly impacted by dewatering the mine.

In addition, near-surface mine openings that are not sealed have the potential to serve as a
conduit for air between the underground mine workings and the ground surface. This natural
ventilation can be of concern when structures are built over or adjacent to such mine features.
This has been identified as a potential concern for the East Eureka Shaft (Table 1, Feature 4).
Rise has entered into a cooperation agreement to assist the subject property owner in physical
closure of this feature to mitigate the potential for air transfer.

This assessment focuses on specific near-surface mine features because they are generally
more susceptible to subsidence and collapse than are deeper mine workings. The near-surface
features may be located in weaker materials (soil and weathered rock); whereas the deeper
mine workings are commonly located in competent bedrock. In addition, the underground mine
workings focused on removal of quartz vein materials that are generally narrow, so the collapse
of a deep (e.g., 100 feet bgs) mine feature is not likely to be expressed at the ground surface.
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Rise does not plan to mine above 500 feet bgs and so the only subsidence risks requiring
evaluation are the existing historic workings.

2  FINDINGS

Assessment findings are presented below by mine feature. Feature locations are depicted on
the attached Sheet A207 (Rise, 2019). Feature characteristics and preliminary
recommendations are summarized in the attached Table 1. A list of references is presented in
Section 4.

2.1 EUREKA SHAFT

The Eureka Shaft is located at 125 Spring Hill Drive and is likely beneath a commercial building
with slab-on-grade floor. The building is currently occupied by Eagle Lift Automotive and other
businesses. According to Rise this feature is associated with mine workings that have been idle
since the 1920s.

A geotechnical engineering report for Wolf Creek Industrial Park by Lowry and Associates
(1985) identified the Eureka shaft and provided general design recommendations for
excavation and physical closure using wood timbers, steel beams and concrete. Lowry
recommended that all shaft treatment work be observed and evaluated by their engineering
geologist.

A geotechnical investigation was also performed by others at 125 Springhill Drive by Earthtec
Ltd. (1989) prior to site development. The investigation report did not identify the subject
feature or any historical mining excavation.

The original shaft construction likely included a concrete collar. The specific method of physical
closure is not known, and no specific closure documentation is available beyond the Lowry
1985 report. No structure distress is known, although the interior of the building has not been
observed. As depicted in Section A, the shaft is nearly vertical. Based on the water level in the
mine workings determined by EMKO (2020) and ground surface elevations from LIDAR data
(Aero Geomatics Ltd., May 2018) the water level in the mine workings is anticipated at
approximately 35 feet bgs and is likely in bedrock.

2.2 EUREKA VERTICAL SHAFT

The Eureka Vertical Shaft is located in the vicinity of the westbound lane/sidewalk of Spring Hill
Drive near its intersection with Idaho Maryland Road. The feature appears to be covered by
pavement, sidewalk or landscaping area associated with the road. According to Rise this feature
is associated with mine workings that have been idle since the 1920s.

A geotechnical engineering report for Wolf Creek Industrial Park by Lowry and Associates
(1985) did not specifically identify this shaft. However, Lowry identified the adjacent Eureka
Shaft which they provided general design recommendations for excavation and physical closure
using wood timbers, steel beams and concrete. Lowry recommended that all shaft treatment
work be observed and evaluated by their engineering geologist. Lowry performed visual
surveys, geophysical surveys, and test boring in the area as part of the investigation for the
Wolf Creek Industrial Park.
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The specific method of physical closure is not known, and no specific closure documentation is

available. No settlement of the ground surface is apparent. As depicted in Section B, the shaft is
nearly vertical. Based on the water level in the mine workings determined by EMKO (2020) and
ground surface elevations from LIDAR data (Aero Geomatics Ltd., May 2018), the water level in
the mine workings is anticipated at approximately 17 feet bgs.

2.3 EUREKA DRAIN

The Eureka Drain is a black corrugated plastic culvert which comes from the hillside below 109
and 125 Spring Hill Drive on the north side of Idaho-Maryland Road. It is located approximately
100 feet west of the Idaho Maryland Road/Spring Hill Drive intersection and enters a culvert
that passes under Idaho Maryland Road and discharges to Wolf Creek. The water quality
parameters at the Eureka Drain are similar to those of the Eureka Shaft (EMKO, 2020),
suggesting that the two are hydraulically connected. This modern drain would likely have been
installed during development of 109 and 125 and Spring Hill Drive. A geotechnical engineering
report for Wolf Creek Industrial Park by Lowry and Associates (1985) identified the a spring at
the Eureka Shaft and provided general design recommendations for a full sub drainage piping
and recommended specific subdrain recommendations upon review of the final grading plans
and filed conditions encountered during grading. This drain may be part of the drainage plan
implemented.

2.4 EAST EUREKA SHAFT

The East Eureka Shaft is located at 815 Idaho Maryland Road beneath a commercial office
building occupied by Navo and Sons, as shown approximately on Section E. Access to the
feature is limited by the existing building. Below the building, the feature is suspected to be
open and supported with a concrete collar. A small steel pipe passes through the east side of
the building from a sump adjacent to the feature (EMKO, 2020). Further investigation and
physical closure are recommended. Rise and the property owner have entered into a
cooperation agreement to allow Rise to assist the property owner to close this feature before
or at the commencement of dewatering.

2.5 EAST EUREKA DRAIN

The East Eureka Drain includes an approximately 24-inch diameter culvert that extends
approximately 70 feet to the southwest from the East Eureka Shaft through a gravel parking lot.
The drain discharges to Wolf Creek. Further investigation and physical closure are
recommended. Rise and the property owner have entered into a cooperation agreement to
allow Rise to assist the property owner to close this feature before or at the commencement of
dewatering.

2.6 IDAHO DRAIN TUNNEL

The Idaho Drain Tunnel (Idaho Drain Drift, depicted in Section F) is located at 865 ldaho
Maryland Road, and appears to be a horizontal excavation that was covered by previous
earthwork grading.
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Minor seepage was observed emanating from bottom of the fill into Wolf Creek in February
2020. Water level in the mine workings is likely present near the elevation of the drain portal,
which is lower than the current ground surface elevation as a result of the fill placed over the
area. Based on information provided by a neighboring property owner, the boulders and fill
were placed in the tunnel portal approximately 15 years ago. No closure documentation
available.

2.7 IDAHO PUMP SHAFT

The Idaho Pump Shaft (depicted in Section F) is located in an industrial yard at 865 Idaho
Maryland Road. Previous earthwork grading to construct the industrial yard resulted in the
placement of fill over the Idaho Pump Shaft.

The property owner indicated that the settlement at the ground surface was observed
approximately 5 years ago at a location approximately 100 feet south of the mapped location of
the Idaho Pump Shaft. The settlement was subsequently backfilled. No closure documentation
is available for the Idaho Pump Shaft or the nearby settlement feature.

Water level in the mine workings is expected at approximately 27 feet below the current
ground surface.

Further investigation and physical closure are recommended. Rise and the property owner have
entered into a cooperation agreement to allow Rise to assist the property owner to close this
feature before or at the commencement of dewatering.

2.8 IDAHO SHAFT

The Idaho Shaft (depicted in Section G) is a larger diameter incline shaft extending from the
ground surface to the 2,000-level of the mine. The shaft is located immediately south of a large
concrete ore bin that remains from the historical mining operations. The ore bin was observed
to be tilting to the south, presumably as a result of settlement around the Idaho Shaft collar,
which is reportedly covered by a concrete cap and soil/rock fill. Further investigation and
physical closure are recommended. Rise and the property owner have entered into a
cooperation agreement to allow Rise to assist the property owner to close this feature before
or at the commencement of dewatering.

The property owner indicated that approximately two years ago settlement of the ground
surface was observed near the shaft location and was backfilled with boulders and soil. No
documentation available. Additional settlement at the shaft location, measuring approximately
four feet by five feet wide and 18 inches deep, was observed in February 2020.Further
investigation and physical closure are recommended. Rise and the property owner have
entered into a cooperation agreement to effect this closure before of at the commencement of
dewatering.

2.9 OLD AIR RAISE

The Old Air Raise (see Section J) is located in the vicinity of the westbound lane/center of
Whispering Pines Lane between Idaho Maryland Road and Clydesdale Court. The feature
appears to be covered by fill and pavement or landscaping.
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Geotechnical engineering reports for Whispering Pines by Lowry and Associates (1983, 1986)
did not specifically identify the feature. However, Lowry recognized the presence of numerous
historic mine features in its report to support the development of the Whispering Pines
Industrial Park, provided recommendations for closure of historic mine features, and required
all shaft treatment work to be observed and evaluated by an engineering geologist from their
firm. Its mapped location appears to be at a location where the road fill is approximately nine
feet deep.

The method of physical closure is not known, and no closure documentation is available. No
settlement of the ground surface is apparent. As depicted in Section J, the shaft is nearly
vertical. Based on the water level in the mine workings determined by EMKO (2020) and ground
surface elevations from LIDAR data (Aero Geomatics Ltd., May 2018), the water level in the
mine workings is anticipated at approximately 75 feet bgs.

2.10 ROUNDHOLE SHAFT (IDAHO #2)

The Roundhole Shaft is located approximately 200 feet west of Brunswick Road between Idaho
Maryland Road and Whispering Pines Lane. The feature includes a five-foot diameter vertical
shaft bored to the 1000-level of the mine. The shaft was used for ventilation and transportation
of supplies to the upper mine levels. Boring logs indicate that the upper 44 feet of the shaft
were mined by hand and square set. Bedrock (gabbro) was encountered from 44 to 180 feet
bgs and was underlain by serpentinite. The shaft is likely supported by a concrete collar near
the ground surface and was observed to be covered with a concrete slab. The water level in the
Roundhole Shaft is located in the underlying bedrock, below the weaker near-surface materials.
The shaft is nearly vertical and water level in the mine workings is anticipated at approximately
165 feet bgs.

2.11 OLD BRUNSWICK INCLINE SHAFT

The Old Brunswick Incline Shaft is located at 12305 Bet Road. The feature extends from the
ground surface at an incline of approximately 45 to 50 degrees to the 1,250-level of the mine. A
Non-engineered soil/rock backfill collapsed in 1998 at the existing residence location. The
collapse was likely associated with a vertical excavation to the ground surface from the incline
shaft. The collapsed portal was closed by engineered design and the foundation residence was
underpinned (Carlton Engineering, Structural Engineer Thomas Burkhart, S.E. 4378) in 2000 and
2001. Design and permitting documents are on file with Nevada County Building Department
(Permit # 72094). The permit status is listed as final and closed. Based on the water level in the
mine workings determined by EMKO (2020) and ground surface elevations from LIDAR data
(Aero Geomatics Ltd., May 2018), the water level in this feature is expected to be at depth in
bedrock.

2.12 OLD BRUNSWICK RAISE (SHAFT #2)

The Old Brunswick Raise (Section N) is mapped in a forested area at 12448 Old Mine Road and
may be located beneath waste rock. According to Rise, this relatively shallow working is
associated with the original mining exploration in the area. The feature is likely located above
the water level in the mine workings elevation. Based on information provided by Rise, the
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water level in this feature is expected to be at depth in bedrock. This feature is already
dewatered and therefore the planned dewatering will have no effect on this feature. The Old
Brunswick mine features were described during the parcel map creation in a geotechnical
report by Anderson (1986) who conducted test boring and delineated areas inappropriate for
residential construction over the Old Brunswick mine features which were incorporated into
the final map for Bet Acres.

2.13 OLD BRUNSWICK 70-LEVEL STOPE

The Old Brunswick 70-level stope includes a relatively shallow mine excavation in the vicinity of
12477 and 12401 Old Mine Road and 12305 Bet Road. The stope extends from tunnel level
upward towards the ground surface. As shown on Section M, the stope extends upwards to an
elevation of approximately 88 feet bgs.

This feature is already dewatered and therefore the planned dewatering will have no effect on
this feature. The Old Brunswick mine features were described during the parcel map creation in
a geotechnical report by Anderson (1986) who conducted test boring and delineated areas
inappropriate for residential construction over the Old Brunswick mine features which were
incorporated into the final map for Bet Acres.

Shallow workings, referred to as the “70-foot level tunnel” (approximately 50-54 vertical feet
below shaft surface), extend a few hundred feet in a general east-southeasterly direction from
the Old Brunswick Incline Shaft.

The feature is located beneath forested property and in the vicinity of residential driveways.
Water level in the mine workings is relatively deep at this location. Based on information
provided by Rise, the water level in this feature is expected to be at depth in bedrock.

This feature is already dewatered and therefore the planned dewatering will have no effect on
this feature. The Old Brunswick mine features were described during the parcel map creation in
a geotechnical report by Anderson (1986) who conducted test boring and delineated areas
inappropriate for residential construction over the Old Brunswick mine features which were
incorporated into the final map for Bet Acres.

2.14 OLD BRUNSWICK DRAIN TUNNEL

The Old Brunswick Drain Tunnel is a lateral excavation that is mapped on a hillside where it
meets the ground surface. The portal was not observed and may have been covered over or
collapsed. Based on the water level in the mine workings determined by EMKO (2020) and
ground surface elevations from LIDAR data (Aero Geomatics Ltd., May 2018), the water level in
this feature is expected to be at depth in bedrock.

This feature is already dewatered and therefore the planned dewatering will have no effect on
this feature. The Old Brunswick mine features were described during the parcel map creation in
a geotechnical report by Anderson (1986) who conducted test boring and delineated areas
inappropriate for residential construction over the Old Brunswick mine features which were
incorporated into the final map for Bet Acres.
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2.15 NEW BRUNSWICK SHAFT

The New Brunswick Shaft is a deep, large-rectangular vertical shaft that extends from the
ground surface to below the 3280-level of the IMM. The portal is covered by a steel plate. The
prominent cylindrical ore bin adjacent to the portal is still intact. The shaft is to be used as part
of the proposed mining project.

3  CONCLUSIONS AND PRELIMINARY RECOMMENDATIONS

NV5 presents the following conclusions and preliminary recommendations based on the
assessment findings presented above. Mine dewatering is not likely to have a significant effect
on the historical, near-surface mine features analyzed herein. Mitigation (physical closure) is
recommended at the East Eureka Shaft, East Eureka Drain, Idaho Drain Tunnel, Idaho Pump
Shaft and Idaho Shaft, which are currently open or partially-closed. The proposed mitigation
measures are readily-implemented, and cooperation agreements are in place to allow Rise to
assist the property owners with closure. The assessment did not include subsurface
investigation to confirm the actual subsurface conditions; therefore, these recommendations
are considered preliminary and may need to be updated based on conditions encountered
during physical closure work or future investigation(s). Specific recommendations for each
feature are listed in Table 1.

1. Investigate and Close: For locations where water level in the mine workings is present at
or near the ground surface and no records of physical closure are known, NV5
recommends further investigation and development of physical closure design. This
includes near-surface features associated with the East Eureka Shaft, East Eureka Drain,
Idaho Drain Tunnel, Idaho Pump Shaft and Idaho Shaft. The approximate location of
these features is depicted on Figure 1.

The likely course of action will be to overexcavate surface soil in the areas of these
features to determine where competent, native soil/rock is located and attempt to
identify the trend of any subsurface mining-related structures (i.e. tunnel, shaft, drift,
etc.). Once the alignment and limits of the feature are established, NV5 will provide
recommendations for physical closure of the feature, including a narrative and a cross
section, stamped by a licensed geotechnical engineer. We anticipate that the
recommended closure methods will include the use of a cast-in-place concrete cap or
plug supported by temporary false work and covered to the ground surface with
engineered fill. Typical equipment utilized for repairs of this nature may include a large
excavator (Cat 320 or equivalent), mid-size backhoe or loader, haul truck, concrete
trucks and concrete pump. Typical duration for such mitigation activities take
approximately a week to complete; however, the site accessibility, weather, contractor
scheduling, and scale of mitigation effort will govern scheduling of such work. Site
specific conditions and repair details should be verified in the field by NV5 during
investigation and be implemented into the repair design. A representative of NV5
should be present during all field explorations of the features and construction of the
closure. Following closure work, we will prepare a letter report summarizing the works
performed including as-built drawing stamped by a licensed geotechnical engineer
detailing the closure work performed.
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2. Survey and Monitor: For paved locations where water level in the mine workings is
present at depths less than 100 feet and no records of physical closure are known,
impact to near-surface features is not considered likely as a result of the proposed
dewatering. However, NV5 recommends documentation of baseline conditions (current
ground surface elevations) and periodic monitoring during future dewatering/mining
operations. The ground surface at these locations should be surveyed prior to
dewatering so that the locations can be monitored for possible future settlement.
Surveying should include ground surface elevation relative to mean sea level to an
accuracy of 0.01 foot, and horizontal coordinates (latitude and longitude) in decimal
degrees using methods that satisfy state regulations. Surveying should be performed by
a California Registered Professional Land Surveyor.

3. Notify and Document: NV5 recommends photographic documentation of surface
conditions before, during and after dewatering for the following cases, where impact to
near-surface features is not considered likely as a result of the proposed dewatering.

a. Developed locations where the water level in the mine workings is present at depths
less than 100 feet, and although the features were previously closed, no formal
record of physical closure was identified.

b. Undeveloped locations where water level in the mine workings is present at depths
less than 10 feet and no records of physical closure are known. The currently
undeveloped locations should not be developed without investigation and
engineered physical closure.

4. No Action: For locations where the water level in the mine workings is relatively deep
(i.e., greater than 100 feet bgs) and/or the mining feature has previously been physically
closed, the chance of near-surface impact associated with dewatering is considered
remote. This evaluation does not eliminate the possibility of future settlement at these
historical excavation locations, but finds that the possibility of impact resulting from the
proposed dewatering is remote.
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5 LIMITATIONS

NV5’s assessment was limited to the specific features identified in this letter. Other features
may be present that were not addressed herein.

NV5’s scope was limited to the review of surface conditions and historical as-built
documentation. No subsurface investigation was performed. Therefore, this assessment did not
completely characterize subsurface conditions, and conditions may exist that require
modification of our preliminary recommendations and proposed mitigation measures.

NV5’s professional services were performed consistent with the generally accepted
geotechnical engineering principles and practices employed in northern California. No
warranty, expressed or implied, is made or intended in connection with our work.
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These services were performed consistent with NV5’s agreement with our client. We are not
responsible for the impacts of any changes in standards, practices, or regulations subsequent to
performance of our services. We do not warrant the accuracy of information supplied by
others, or the use of segregated portions of this report. This report is solely for the use of our
client. Any reliance on this report by a third party is at the party's sole risk.

The findings of this report are valid as of the present date. Changes in the conditions of the
property can occur with the passage of time. The changes may be due to natural processes or
to the works of man, on the subject site or adjacent properties. If changes are made to the
nature or design of the project as described in this report, then the conclusions and
recommendations presented in this report should be considered invalid by all parties. Only our
firm can determine the validity of the conclusions and recommendations presented in this
report. Therefore, we should be allowed to review all project changes and prepare written
responses with regards to their impacts on our conclusions and recommendations. The
recommendations presented in this report should not be relied upon after a period of two
years from the issue date without our review.

Please contact us if you have any questions regarding our findings or the conclusions and
recommendations presented in this letter.

Sincerely,
NV5

JAVJEESNAN

Daniel A. Vieira, P.G. 9725
Project Geologist

Chuck Kull, G.E. 2359 :
Principal Engineer "0

Attachments: Sheet A207, Mine Workings, Near Surface, Showing Location and Geometry (Rise, 2019)
Table 1, Summary of Geotechnical Assessment
Figure 1, Surface Features to Investigate and Close
Additional References

Copies: PDF to Rise Grass Valley Inc. /Attn: Ben Mossman, ceo@risegoldcorp.com

\\handk-ad.handk.local\Shared\1 Projects\5279 Idaho-Maryland Mine\02 Geotechnical\O3 Near-surface workings\report\REVISED
REPORT\Geotechnical Review of Near-Surface Features IMM Project_Revised 9-11-2020.docx
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Table 1 — Summary of Geotechnical Assessment of Near-Surface Mine Features and Preliminary Recommendations
Idaho Maryland Mine Project

Nevada County, California

Approximate . .
. Approximate Ground Estimated Depth to . .
ID Feature Grass Valley Street Address and APN Latltuc.ie and Existing Surface Conditions Kno'wn Water Surface Elevation Static Groundwater* Preliminary Recqmmendatlon
No. Longitude Discharge (see Section 3)
(ft amsl) (ft bgs)
(degrees)
. . . 39.2243, commercial building, .
1 Eureka Shaft 125 Spring Hill Drive (009-201-022) 121.0424 slab-on-grade No 2532 35 Notify and Document
Eureka Vertical Westbound lane/sidewalk of Spring Hill 39.2240, street pavement, sidewalk, .
2 Shaft Drive (no APN) -121.0420 planter, utility vaults No 2514 17 Survey and Monitor
. Vicinity of Eureka Shaft 39.2239, .
3 Eureka Drain (009-720-001 and 009-550-041) 121.0402 street pavement Yes 2502 5 Notify and Document
East Eureka 815 Idaho Maryland Road 39.2237, commercial building, .
4 Shaft (009-550-041) -121.0403 framed floor ves 2501 4 Investigate and Close
East Eureka 815 Idaho Maryland Road 39.2235, . .
5 Drain (009-550-041) -121.0404 gravel surface parking lot Yes 2497 0 Investigate and Close
Idaho Drain 865 Idaho Maryland Road 39.2235, . . . . .
6 Tunnel (009-680-021) 121.0396 industrial yard, soil/rock fill No 2516 19 Investigate and Close
Idaho Pump 865 Idaho Maryland Road 39.2235, industrial yard, soil/rock fill, .
7 Shaft (009-680-021) -121.0392 settlement nearby No 2524 27 Investigate and Close
865 Idaho Maryland Road 39.2235, concrete cap, soil/rock fill, .
8 Idaho Shaft (009-680-021) 121.0387 settlement No 2526 29 Investigate and Close
. . Westbound lane/center of Whispering 39.2231, . .
9 Old Air Raise Pines Lane 1210369 street pavement, median planter No 2572 75 Survey and Monitor
Roundhole 200 feet west of Brunswick Rd between 39.2225, .
10 Shaft Idaho Maryland Rd and Whispering Pines -121.0272 concrete slab No 2670 173 No Action
Old Brunswick 12305 Bet Road 39.2158, residence, engineered closure .
11 Incline Shaft (009-581-019) -121.0221 under building permit No 2854 357 No Action
Old Brunswick . 39.2150, . :
12 Raise (Shaft 12448 Old Mine Road (009-581-053) 121.0211 earth fill, waste rock No 2816 319 No Action
12477 & 12401 Old Mine Road and 12305 39.2150, vacant wooded area, .
13 | 70-Level Stope Bet Road (009-581-016, 017, 019) -121.0215 residential driveway No 2830 330 No Action
14 | OldBrunswick | 15 18 Old Mine Road (009-581-053) 39.2139, vacant wooded area, No 2742 245 No Action
drain tunnel -121.0223 residential driveway
New Brunswick _ 39.2111, mine site, Not applicable: to be used as part
15 Shaft 12301 Millsite Road (009-630-033) -121.0180 steel plate No 2756 259 of the proposed mining
Notes:

*The depth to groundwater was estimated based on the difference between the estimated ground surface elevation at the feature location and the estimated static groundwater elevation within the mine workings (2,497 ft amsl).
All coordinates and elevations are estimated and were not determined by survey. Therefore, the locations and elevations should not be relied upon as being exact.
ams| = above mean sea level

APN = Nevada County assessor parcel number
ft = feet
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File No. 1818-1
12 May 1986 . .

Erickson, Bouma, and T

c/o Erica Erickson

353 Clay Street

Nevada City, California 95939

Subject: East Bennett Street Property
East Bennett Street and Brunsvick Road
Nevada County, California
GEOTECHNICAL INVESTIGATION

Gentlepersons:

An additional geotechnical investigation of S proposed
residential lots on the north side of East Bennett Street near
Brunswvick Road has been completed. The purpose of our
investigation was to locate anf possible geologic hazzards due to
past mining activity at the old Brunswick Mine. This
investigation wvas perfomed in conjunction with our previous
Geotechnical Reconnaissance (dated 26 Feb uary 1986) in which we
recommended that additional studies take place to locate buried
shafts, tunnels, and adits and find buildable areas on each
residential lot. No additional work was performed on lOtBVG, 7,
and 8. These lots are to have geotechnical investigations

performed on an individual basis at a later date.

To complete our additional investigation, eix test borings vere

excavated, at least one per lot, and a review of previous
underground surveye vas performed. The underground survey map
vas provided to wus by Al Beeseon, vho obtained it from the

10563 Brunswick Road, Suite 6 Grass Valley, CA 95945 (916) 273-SOIL



File No. 1818-1
12 May 1986

property owners. The underground map was produced by plotting
underground data on a topographic base map produced in 1920 wvhen
the Brunswick Mine wvas still active. Using this map we vwere able
to dertermine wvhere +the old mine structures (headvorks, wmills,
pipelines, tailings piles) vere located in relation to the site.
The 1920 base map also shows the locations of old ditches,
prospects, adits, and shafts. We vere also able to determine the
depth beneath the ground surface of the shafts and tunnels in the
area. An extensive surface reconnaissance and a review of old

(1962) aerial photos wvas also completed.

The locations of the test borings is shown on Figure 1. 1In the
test borings, we found no evidence of near surface tunnels or
voids within the depths drilled (20 to 35 feet). In choosing the
locations of the test borings, we utilized spots +that were
unlikely to be the location of any tunnels (according to the 1920
map). Loge of +the six test borings are shown on Figures 2
through 7. The locations of the borings on Figure 1 is only
approximate as they wvere located by referencing from topographic

features.
RESULTS AND CONCLUSIONS

The results of our study indicate that single family residences
can be built on select areas on each of the five lots. On Figure
i, we have plotted seppropriate building envelopes on each lot.
These buiding areas have been selected to minimize the risk of

experiencing problems from past mining activities at the site.

We recommend that residential construction be avoided on the
tailings piles on lots 2 and 4. Although most of the tailings
have been removed (reused for agregate and/or fill off the site),
constructing on the remaining tailings could prove difficult.

Home sites on the tailings are also considered undesirable. Lots

A ERSO EOT C C LCO sU S.
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12 May 1986

2 and 4 have enough area that is not on the tailings to provide

gsufficient building areas.

The fault that was addressed in our initial Geotechnical
Reconnnaissance (dated 26 Febuary 1986) as crossing near lot 2
apperars to be present on the northern most part of the lot. The

age of this fault is on the order of 10@ million years and any
potential risk of movement is so slight that it should not effect
single family residential construction. We recommend that any
constuction be set back at least 200 feet from the fault (the
approximate location of the fault is shown in our previous vork,

Geotechnical Reconnnaissance).

Soil conditions at the site, other than the tailings piles, are
suitible for conventional residential foundation systems if
footings are properly designed and constructed.

Sincerely,

ANDERSON GEOTECHNICAL CONSULTANTS, INC.

Eric C. Schwarz

Anderson
C.E. 235387
E.G. 163

copies: 2 to Al Beeson
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SITE PLAN FOR EAST BENNETT STREET
PROPERTY LOTS 1-5

/3

EAST BENNETT STREET

- -

LEGEND
BORING LOCATION

AREAS
INAPPROPRIATE FOR

RESIDENTIAL
CONSTRUCTION

SITE BOUNDARY

-

SCALE 1" =200’

ANDERSON GEOTECHMICAL
C NTS, INC.

Roseville (916) 786-8883
Grass Valley (916) 273-SOIL
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FIELD EXPLORATION AND LABORATORY TESTING

Six test borings were drilled at the project site the
supervision of an engineer to determine the type, loc and
uniformity of the underlying soil and to locate any sible
underground workings in the (rea. Relatively undistur soil
samples were obtained as the rings were advanced, the purpose
of g termine if the locations drilled
wou re tial counstruction. Logs of the
six gr ly depicting the materials
enc a res 3 through 8. The maximum

depth penetrated by the borings was 35 feet.

The borings were drilled with a Mobile B-34 truck-mounted drill

rig, using 4-inch diameter continuous flight augers.
Undisturbed soil sampling was accomplished with a 2-inch 0.D.
sampler. The sa was driven into the ground by the
force of a 140 r dropping 30 inches. Und bed
samples were examined in the field to determine the of

material encountered.

No laboratory tests were performed on soil s taken from
the test borings. The results of penetration aided in the
determination of soil and rock stratums encountered.
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LOG OF BORING NO. |
4/25/86 Surface Elevation Iknown
25 >
2% G
DESCRIPTION e iy
Brown, ton, moist, very loosc clayey SILT
FILL
Some rocks up to 3 inches ML
Red slightly moist, moderately densc SILT ML

Completely weathered metavolcanic rock has
some rock texture; breaks into fine SILT
tan/orange

Fairly easy drilling

Highly weathered metavolcanic rock
lore tan, less orange

little harder drilling from 15 feet on down
continuing to 30 feet

Boring terminated at 30 feet

Figure

MO | STURE
CONTENT, %
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NO

1818-1

Date Drilled

DEPTH IN
FEETY
SAMPLE
NO.

2-1

2-2

10 =

15

20

25 =

(RN

LOCATION
OF SAMPLE

LOG &

GLOWS/FT

11

63

WATER LEVEL

LOG OF BORING NO. 2

4/25/806 tinknown

Surface Elevation

p.c.t

DESCRIPTION

UNIFIED SOIL
CLASSIFICATION
ORY DENSITY

Red brown orange, very moist, fine SILT SML

Tan orange, completely weathered metavolcanic
rock

Isolated hard rock at 4 feet

More tan, less orange, highly weathered
metavolcanic rock

fas some rock texture, consistency of SILT
when broken

Highly to moderately weathered metavolcanic
rock

Slow but steady drilling to 25 feet

Boring terminated at 25 feet

Figure

MO I STURE

CONTENT, *is
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DEPTH IN
FEET

15

20

25

File

NO

1818~

Date Drilled

SAMPLE
NO,

3-2

LOG & LOCATION
OF SAMPLE

BLOWS/rT

30

LOG OF BORING NO. 3

1/25/86 Surface Etevation: (Inknown

WATER LEVEL

p.c.t.

DESCRIPTION

UNIFIED SOIL
CLASSIFICATION
DRY DENSITY

=

Red brown, moist, loose SILT

Jrange tan, completely weathercd metavolcanic
rock, has some rock texture-silty consistency
when broken

fore tan in color

Soft, easy drilling

Very easy drilling
\lore moisture

‘ore clayey SILT in cuttings

Break in log

Boring terminated at 35 feet

Figure

MO I STURE
CONTENT 4

5



DEPTH IN
FEECY

Fie no  1818-1 LOG OF BORING NO. 4

Date Drilled 3/25/ 80 Surface Elevation Unknown
z
- z 22 o w
s 8 & i 23 :
Ie} - Y - -
CRN BN DE SCRIPTION AN TR
» ‘u 8 - L > 2
o5 @ < ;j g
1 z v}

CONTENT, %

£
ey

Some avel on roadwa
Red brown, moist, loose SILT, little SAND ML

Completely weathered metavolcanic rock has
4-1 20 some rock texture, breaks into fine SILT
th little clay

Easy drilling straight to 30 feet

10

15

20

Boring terminated at 30 feet in steady
drilling

Figure ©
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20 -

Fite No

1818-1

Date Drilled:

SAMPLE

NO.

LOG & LOCATION
OF SAMPLE

o®
Q

BL.OWS/F'r

WATER LEVEL

LOG OF BORING NO. 5
4/25/86 <Urface Elevation Unknown
DESCRIPTION
Rocks

Rock and gravel tailings

Red brown, moist, loose SILT little Sand

Orange tan, completely weathered metavolcanic
rock has SILTY with some clay texture when
broken

Harder slightly weathered metavolcanic rock
at 17 approximately 17 feet

Harder drilling

Boring terminated at 20 feet

ML

DRY DENSITY
c.t

Figure

MO I STURE

CONTENT, *f



Fire no 18151 LOG OF BORING NO. 6

4/25/806 Unknown

Date Drilled: Surface Elevation

LOCATION

u g 25 > :
z w z - 2 or - w e
1w P z .,,\k - QQ o 2;
S L I S DESCRIPTION oi i 2l
w v u 3 - w0 - Oz
§0 ® ; gg : !8
Grey, dense, trallings
0 o Rock up to 4 inches
oy Mainly rock and gravel, little sand CP
|4
0000
5 — Red orange brown, moist, loose SILT ML

Orange tan completely weathered rock
Fairly easy drilling

10 -

15 =~
Somewhat harder drilling to 30 feet

20

25 —~

30 —
Boring terminated at 30 feet

Figure 8
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SURVEYOR'S CERTIFICATE:

This Fingl Mop for BET ACRES represents
g survey which is trvé ond completé as Showr,
made by mé or under my direction in CONfOrmInce
with the requirements oFf the Suvbdivision Mép Act
and locdl ordinoncés /n Jdnvdry /987 ond 1he
monuments dre of o Charocier dnd occupy the
positions as shown onad aré Sufficiéent to endble
the survey fo be retrocead.

J/WM -

AW BEESON LS 322Y

COUNTY SURVEYORS CERTIFICATE:

This Final Map has been éxomined by mé,
and the suddivision shown is svbstantiolly the
gome 33 it oppeédred on thé Jentalivé Mep ond any
approved dlterations thereor ond provisions of
the Suvbdivision Map Ael ond locdl ordinsnces
applicable ot ihe time of the gpproval of the en-
tative Maop have been complied with ono I dm
Sotisfied that this Final Map is technically
correct this__ S8 doy of (&R, /987

COUNTY RECORDERS CERTIFICATE:

I Bruce C Bolinger, hereby certify thot
Znler-County T71/0 cortificote no SARYE  was filed with
this office, and thot? (his plot mdp was dceépled
for record, dna recoradéeq in Book_ 7 __of Subdivisions
gl Poge_ 78 Document NOEXOY282 ot 3% - .m
on this_ 257 doy offebruary 7987

Doc »_ 87 04782 T we. @/mrryu

Bruec C Bau/ve:/e
/['[E J ‘gJ/L"z-a‘p 24

‘ - ..
By __A#rtccea KDt

DEPUTY

JAX COLLECTORS CERTIFICATE:

1. £ Christine Dobes, the officiel computing
regemplions for the County of Nevodo, Stote oF Cal-
Jfornio, do jHeredy certify that decording Lo e
réecoras of my office, ihere aré no (1éns for vnpdrd
faxes or Specidl JSSessments coleécied gs foxes

dqarnst the lands svbdivided jereon, except toxes
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Stitvting o Len /s __pard

‘ £ %i///e/s' TIND DABIS

NEVADA COUNTY TAX COLLECTOR

BOARD OF SUPERVISOR'S CERTIFICATE:
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visors of the County OF Nevods, Stdte of (olif-
ormd by o motionh doopted dt g meeting held on the

aay of [fsheipRyY /987 did dpprové for
L (/ng this map of the BET ACRES properiy

consiseing of ¢ 6’/76'6’:‘5’, and decepted for public vse item 1 offered

Aor gleqicarlt/on Gbove. A/ provisions of e Sqocivision Map Ack
angd local ordinonces have been complied with
reqording deposits this_cl3en  day of Febeuney
7987
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OWNERS CERTIFICATE -

The unaersigned, being the only persons
répresénting ony record ritlé intérest /n the
nerein Ssuvbasvided [dnds, do hereby consent o
1he prepérotion dng recording of /s Finol
Map dnd of¥er tor gedication and do peréeby deoicale
to the County of Nevado the following:

ITEM 1: for any and dll Public rood and Utility
purposes, those aréds shown ds &Esst

Bennett rd. Aress A, B ond C, exceplng
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STATE OF CRLIFORNIAY ¢4
COUNTY OF '
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Before me, the undersigned, o Notdory Public, SwLe
of Califorme, auly commissioned ond saorn,
persondlly éSppeared Méry Boumo, Ericd Erickson
and Willigm Toms. Known to me to be the persons
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ond cchknowredged to me thot they executed thHeé
Same.

In Witness Whereof 7 hove herevnto set
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LAWLER HOUSE UNDERPINNING

12305 Bett Road
Nevada County, California
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[—]General Notes

DEPARTHENT OF TRAMEGFORTATION CALTRANS) STANDARD SFECIFICATIONS, JULY, 1882
CONSTELCTION WOT SPECIFIED ON THESE PLANS OF SFECIFIC NEVADA COUNTY

OROINAMCES SHALL COMFDRM TO THE REQUIKEMENTS OF THE STANDARD BPECIFICATIONS,
THE CONTRACTOR |3 DBLIGATED TO FAMILLARIZE HIWSELF WITH APPLICABLE SFECIFICATIONS
HOT DISCUSSER [N THE GENERAL NOTES,

2 CLEARING AND GRUBBING SHALL CONFORM TO THE PEQFISIONS OF SECTKN 18 OF THE
STANDARD SPECIFICATIONS

A ALL EXCAYATION, EMBANKMENT, AND BACKFILL SHALL CONFORM TO THE FROVISIONS IN
SECTION 18, "EARTHWORK,” OR THE STANPARD FFECIFICATIONS.

4. ALL GRARING SHALL CONFORM TO THE NEYADA COUNTY GRAPING, EZOSIOM AND
SEPIMENT CONTROL CEPINAMNGE.

5. ALL WORK SHALL PE ACCOMPLISHER 1N ACOCRDAMCE WITH THE HEYARA COUNTY
PESLGH AND [MPROVEMENTS STANDAKDS MAMUAL AND TO THE BATIBFACTION OF THE
PIRECTOR OF THE DEFARTWENT OF TRARSFORTATION.

5. COMPACTION TESTS GHALL PE TAKEN AT A WAXIMJM OF TWD (3) FOOT LIFTS AND [N
CONFORMANCE WITH THE HEVADA COUNTY GEADING ORDINANCE. TESTS SHALL BE AT
THE DISCRETION OF THE DPEPARTHENT (F TRANSPOETATION INSPECTOR COSTS FRt
TESTENG SHALL BE THE RESFONSIBLITY OF THE DEVELOPER.

7. FILLS SHALL BE MO(STURE CONPITIONED TO A UNIFORM MOISTLRE CONDITION AT LEAST
2 PERCENT ABOWE OFT MM MDISTURE CONTENT AND COMPACTED TO A MIMIMUM OF Do OF
THE MaX[MUM DET PENSITT A3 PETERMINEP BY THE ASTM E°57-31 TEST PROCEDLRE.

. THE TOF EIGHT [NCHES OF SUBGRAPE BENEATH FAVEMENT ATEAS SMALL PE MUISTURE
GONDITIONED TO A UNIFOEM MOISTURE CONPITION AT LEAST 2 FERCENT ABOYE OPTIMUM
MOISTURE COMTENT AND COMPACTER TO A MINIMUM OF 3% OF THE MAKIMUM PIY PENSITY
A2 PETERMINEDR BY THE ASTM B57- TEST PROCEPURE,
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FERTILIZER AT Bod LBS/ACKE AHC STRAW MULCH {TUCXED) AT 4088 LBS/ACEE STRAW

MUULCH TO BE APPLIED TO A UNIFORM DEPTH OF 2-3 INCHES 50 THAT 891 -9t OF THE

gIIJ!.F:\E; 15 COVERED, OR EQUIFALENT AS AFFROVED BY THE RESOURLE COMSERYATION
STRICT.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR [MPLEMENTING ALL TEMPORARY EEDSI0M
COWTROL WEASLEES WHICH HAYE DEEN INCORPORATED INTOD THIS GRADING PLAM. ALL SUCH
MEAGLURES SHALL CONFORM TG THE REYADA COUNTY GEADING, EROBION AND SEDIMENT
COMTROL ORPINANCE TO ENSURE THAT SEDUMENT LADEN BUNOFE DOES NOT LEAVE THE
PROJECT SITE. THE COWTRACTOR SHALL BE RESPONSIBLE FOK THE WAINTENANCE AND
FERFORMAMCE OF THE TEMPORARY ERCSION CONTROL MEASUNES THEOUGH THE DURATION

OF THE PROJECT. (F GEADING ACTIVITIES AFE HOT COMPLETED BY CCTOBER ™, THE
PEVELOPER SHALL IMPLEWENT THE TEMPORARY EROBION CONTROL MEASURES.

T. PERICRIC INSFECTION ANP REPAIR WILL BE KEQUIRED EY THE OWHER TD KEEF DI'.A'I.H.-'IGE

RiA

WAL D AT A !EOULAE
PREVEWT ACCUMULATION AND OPATRUCTION OF DRAINAGE
LMPROYEMENT OPERATION.
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CONSTRUCTION.
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4.0 Environmental Analysis
4.5 Geology, Soils, and Seismicity

tectonics, volcanic activity within the southern Cascade Range and from regional tectonic activity
within the Basin Range province to the east could constitute future sources of seismic activity.

Earthquake-Induced Ground Failure

Violent ground shaking can lcad to various types of ground failure that liquefaction can initiate.
Liquefaction is a phenomenon whereby unconsolidated and/or near saturated soils lose cohesion
and are converted to a fluid state as a result of severe vibratory motion. As discusscd above, the
project area could experience ground shaking during an earthquake but because the intensity of
the ground shaking in this region would be low to moderate, the potential for liquefaction and
seismically-induced landslides is low. The threat of damage by liquefaction is not a concem for
the 101-acre Idaho-Maryland site because subsurface materials beneath the property are mostly
lacking in the combination of soil types and groundwater conditions needed for this type of
failure. Some localized, shallow slope failures (e.g., contained debris flows or slumps) may occur
during an earthquake but there is a low potential for these incidents to cause injury or damage.

Mining-Induced Subsidence or Collapse

Subsidence and sudden collapse of the ground surface can be caused by natural geologic
phenomenon (gradual subsidence from groundwater and oil removal, decomposition of organic
material, roof failures in underground limestone caves) and by the failure of subsurface manmade
features, such as tunnels, water lines, and mine shafts. Mining and construction operations over
mine workings (i.e., tunnels and portals) can compromise the structural integrity of a shallow
mine tunnel resulting in a cave-in. Caving in a shallow mine tunnel or portal can be expressed at
the surface as rapid or gradual ground surface subsidence. Shallow mine workings are more
susceptible to caving because the geologic materials between the shaft and the surface are less
competent than the bedrock at depth. For example, a portion of the Old Brunswick shaft of the
Idaho-Maryland mine collapsed during a storm in 1998 causing a sinkhole that structurally
damaged the foundation of a private home. The shaft collapse occurred because a contractor
inadvertently built a house over an abandoned 45-degree inclined shaft years after it was
backfilled with uncompacted material. The surface subsidence occurred when the loose
uncompacted material covering the shaft became saturated with surface water and washed down
the shaft.

At the Idaho Maryland Mine, most of the mine workings are deep and the potential is low for a
collapsed mine tunnel to affect the ground surface. However, there are areas where shallow mine
workings could cave-in resulting in ground surface subsidence.

Slope Stability

Unstable soils can result from vegetation removal associated with wildfires, timber harvesting,
mining, and grading as part of road and building and site development. Significant precipitation
can exacerbate unstable conditions, resulting in landslides and mudslides. Slope failures include
falls; topples; slides (rotational or translational); lateral spreads; flows (in bedrock or soils); or a
complex combination of two or more of the five types of movement. Relative stability is
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liquefaction, landslides, substantial soil erosion or the loss of topsoil due to construction
activities, and expansive soils would be less than significant. These potential hazards were
discussed above in the setting section but are not further analyzed in this EIR. Please note that
soil erosion impacts associated with sustained increases in flow due to dewatering activities and
discharge into the Wolf Creek Watershed are analyzed in Section 4.7, Hydrology and Water

Quality.

Impacts and Mitigation Measures

Reclamation Plan Impacts (Class IV-No Impact)

The proposed Reclamation Plan includes several actions necessary to restore the project site and
prepare it for the proposed subsequent use. The proposed subsequent use could consist of
commercial/industrial development. Those reclamation plan actions with geotechnical and
seismic considerations include backfilling drill holes and water wells, concrete capping of
underground accesses, backfilling shafts and portals, clearing the site of foundations, drawing
down stockpiles, demolishing access roads, revegetation and re-soiling. From a geotechnical
standpoint, the actions under the Reclamation Plan actions can be considered site improvements
that would reduce future geologic impacts on the project areas. For example, revegetation, re-
soiling, and removal of foundations would reduce erosion and loss of topsoil and would stabilize
near-surface soils. Compaction, slope contouring, and backfilling would comply with the local
and State building code requirements. Reclamation Plan actions would not reduce the potential
for earthquakes but the removal of structures and other equipment would decrease the potential
impacts associated with structural failure or collapse during a seismic event.

Impact 4.5-1: Proposed dewatering and mining activity could cause shallow mine workings
to cave-in resulting in subsidence at the ground surface at some locations. Subsidence due to
collapsed shallow tunnels and mine portals could injure mine workers and the public or
result in property loss both at the project site and on adjacent parcels. Less than Significant
with Mitigation (Class II).

Some areas on or nearby the project site would be susceptible to surface subsidence in the event
of a mine tunnel or portal cave-in.” The applicant has identified the proposed decline portal and
the concrete collar of the New Brunswick Shaft as project arcas susceptible to a cave-in and
surface subsidence. All other areas proposed for mining would be sufficiently deep and an
unanticipated collapse of these deep workings would not cause surface subsidence. The 1995 EIR

7 Inamine tunnel, the degree of caving from above into the tunnel is dependent on the size of the tunnel; at some

point, the cave-in stops because the tunncl fills up with material and the cave-in is essentially “choked-off". The
existing tunnels at the Idaho-Maryland Mine are relatively small (e.g. only 6 feet high and narrow) compared to
tunnels built today. Considering the size of the existing tunnels, this analysis conservatively considers that

70 vertical feet of caving would occur before the cave-in stops. The actual extent of upward caving would likely be
less. However, the 70-foot estimate provides a means to identify and categorize shallow mine workings; this
analysis assumes that if the mine tunnel is less than 70 feet deep, there is a potential for surface subsidence to occur
if that tunnel collapses.
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identified other locations where there is a potential for subsidence to occur.® The first location is
on the order of a couple hundred feet of tunnel trending in a generalized south-southwesterly
direction from the collar of the “Old Brunswick Incline Mine Shaft”, which reportedly was an old
drainage tunnel that is no longer in use (GeoSolutions, 2008). The second location of potential
subsidence is a few hundred feet of tunnel trending in a generalized east-southeasterly direction
from the “Old Brunswick Incline Mine Shaft”; this tunnel section was previously interpreted as
the 70-foot level of the Old Brunswick Mine (70 foot level tunnel).? The 1995 Draft EIR also
mentions subsidence potential in the area of assessor parcel numbers 09-581-12, 09-581-13 and
09-581-17. These parcels are privately owned but are considered in the analysis because they are
proximate to and could be affected by subsidence of the “70-foot level tunnel.” Based on the
available information, the analysis of subsidence for this EIR considered the structural integrity of
the proposed decline portal, the concrete collar of the New Brunswick Shaft, and the areas
identified during the 1995 EIR, as discussed below.

Although the proposed decline portal would be shallow for a certain distance, it would be
constructed with internal structural features consisting of a combination of wire mesh reinforced
concrete and/or steel supports. The applicant proposes to place concrete and steel supports in the
decline portal and tunnel for an adequate distance until the decline reaches a depth where it is
surrounded by fresh, unweathered, competent bedrock. Given the proposed construction
techniques and current state of the art in mining engineering and construction, the decline portal
would not be susceptible to subsidence after completion and throughout the life of the project.

The concrete collar of the New Brunswick shaft is a concern for the proposed project because the
concrete may be too old and structurally weak to support the weight of structures needed to
support the dewatering pumps and other mining-related construction. Failure of the concrete
collar is considered an adverse impact because if the concrete were to fail, it could cause
localized cave-in, subsidence, and structural collapse, which could injure workers, cause property
damage, and result in construction delays. It should be noted that the public would not be able to
access the Brunswick Shaft area; restricting access would therefore eliminate the public’s
exposure to potential subsidence hazards at that location.

The former drainage tunnel and “70-foot level tunnel” still represents a potential subsidence
hazard because these two tunnels were identified as shallow mine workings. Although the
proposed project would likely not affect these two sites, a cave-in of one of the tunnels could
cause injury or property damage if surface subsidence were to occur. Because these locations are
proximate to the project and subsidence could affect project operations, this EIR considers
subsidence in these locations a potential adverse impact of the project.

8 It should be noted that the 1995 EIR identified the areas discussed herein as potential arcas of subsidence but did
not prescribe mitigation because the applicant’s project would not affect these arcas.

9 It should be noted that although this tunnel is named the “70 foot level tunnel™, its vertical distance from the ground
surface is not 70 feet. Lateral tunnels connected to this shaft are labeled by their slope distance down centerline of
the declined shaft instcad of their vertical distance from ground surface. Because the shaft slopes at an angle of
about 50 degrees to the horizontal in a southeast direction, the maximum vertical distance between top of tunnel to
the ground surface is likely to be about 54 feet in the area adjacent to the portal of the shaft.
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Reclamation Plan

Actions required under the Reclamation Plan would reduce the potential for future cave-ins and
surface subsidence. The Idaho-Maryland site portal, Idaho-Maryland shaft, Round Hole shaft, and
the New Brunswick site shaft would be capped with concrete thereby reducing the potential for
cave-in or collapse of these near-surface mining structures. Reclamation of underground shafts
and headings would be completed by the use of paste backfill. Rock backfill could also be used
depending on the suitability and availability of material. Capping and backfilling subsurface
accesses and shafts would reduce the future risk of collapse and subsidence and therefore, the
Reclamation Plan would ensure that impacts remain less than significant.

Conclusion

Based on the geologic characteristics found in the area and intentions of the applicant to mine
only at deeper levels of the mine, there would be a very low risk of subsidence at the surface as a
result of the proposed underground mining activitics. However, the areas identified above, in
addition to unidentified locations, could, at some point during the life of the project, experience
cave-in with associated surface subsidence. This is especially the case for the concrete collar
around the Brunswick Shaft; failure of the concrete to support down-shaft equipment would
adversely affect the project. Mitigation Measure 4.5-1 addresses the potential for cave-in and
subsequent surface subsidence in mine workings at the site and the uncertainty surrounding the
competency of the concrete collar and tunnels. Mitigation Measure 4.5-1 provides a mechanism
that requires the applicant, through a third party review, to identify and correct potential
subsidence hazards and requires that corrective action take place prior to construction.
Engineered remedies to reduce or eliminate potential subsidence (i.e., shoring, tie-backs, steel
supports, concrete mesh, rock bolting, steel reinforced concrete) are standard mining tunnel
construction methods used successfully throughout the industry and thus, secondary impacts
associated with corrective measures are not expected.

Mitigation Measure 4.5-1: The applicant shall identify current mine workings that are less
than 70 feet deep (considered shallow), regardless of whether they are utilized during the
proposed project or would remain unaffected. The applicant shall retain a licensed
geotechnical engineer (per approval by the City of Grass Valley) to perform a detailed,
third-party evaluation of the existing, shallow mine workings. The applicant shall complete
the evaluation prior to the start of project construction. Through this evaluation, the mining
engineer, with assistance from the applicant, shall establish sufficient data to determine
whether the particular shallow mine working is susceptible to failure. Information required
by this evaluation includes, but is not necessarily limited to, tunnel depth, underlying
geology, relative rock strengths, size of the mine working, and groundwater conditions.
Using generally accepted mine engineering practice, including American Society of Testing
and Materials (ASTM) standards for rock strength testing, the third party review shall
demonstrate that shallow minc workings would not fail under static and earthquake
conditions and that the concrete collar at the Brunswick Shaft is competent to support the
weight of the proposed equipment. If the third-party review determines a potential
subsidence hazard exists, the applicant and the third party licensed engineer shall

1) develop feasible corrective measures to be included as part of the project, 2) have the
measures approved by the City of Grass Valley, and 3) ensure that all corrective actions are
completed before project construction begins. The corrective measures recommended by
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the third party engineer shall effectively reduce or eliminate the risk of subsidence in the
event that the underlying mine working collapsed. Measures could include but are not
limited to shoring, tie-backs, stecl supports, concrete mesh, rock bolting, steel reinforced
concrete. The applicant shall submit to the City of Grass Valley, the completed report
prepared by the third-party mining engineer and a detailed schedule outlining the process
and schedule necessary to rectify identified subsidence hazards.

Significance after Mitigation: Less than Significant.

Impact 4.5-2: Areas of the project sites contain fill material that is unsuitable to support
structural improvements. Soils with low bearing strength or fills that are compressible or
can collapse could cause proposed buildings and other structural improvements to settle
differentially leading to structural damage, injury to workers, and potential property loss.
Less than Significant (Class 11I).

Following their preliminary geotechnical investigation in October 2004, Holdrege and Kull stated
that their primary concern is the presence of fill in portions of the previously graded areas of the
Idaho-Maryland site and New Brunswick site. Much of the fill encountered during a previous
subsurface investigation at the Idaho-Maryland site reportedly contained organic material that
would not be suitable to support structural improvements.

Holdrege and Kull anticipate that the relatively shallow fill across much of the southern area of
the Idaho-Maryland site would be able to be removed or, if deemed suitable for the purpose, used
for compacted fill. However, deeper fill previously encountered in the southeastern area would
likely require extensive excavation and would not likely be reused due the reported abundance of
organic materials. The disturbed material and waste rock identified in the northwestern part of the
Idaho-Maryland site and at the New Brunswick site may not be suitable to support structural
improvements. Additionally, waste rock piles cover portions of the Idaho-Maryland, New
Brunswick, and Round Hole sites. In general, these piles are not suitable to support structural
improvements, and the waste rock piles in the area of the proposed ceramic plant would likely
require removal prior to construction.

The October 2004 Holdrege and Kull geotechnical study was intended as a preliminary
assessment of the geotechnical conditions on the three proposed project sites and did not
constitute a detailed geotechnical investigation (sometimes referred to as the “design-level
geotechnical investigation”). Typically, the design-level geotechnical investigation is conducted
following completion of the CEQA process when project details can be more fully developed and
finalized. Design-level investigations usually consist of subsurface soil sampling, detailed
identification of underlying geologic material, and soil and rock strength testing. While the
October 2004 study did conclude that development of the proposed project was feasible, it did
identify unsuitable soils. These unsuitable soil conditions would be further investigated during the
design-level investigation using accepted, standard geotechnical methods and testing protocols.
For example, field drilling and/or test pits would help determine the depth and distribution of the
previously identified unsuitable soils and engineers would submit samples to the soils laboratory
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Project No. 2416-03
October 25, 2004

Idaho-Maryland Mining Corp.
179 Clydesdale Court
Grass Valley, California 95945

Attention: Ross Guenther

Reference: ldaho-Maryland Mining Corporation Property
Idaho-Maryland Mine, New Brunswick, and Roundhole Easement Sites
Nevada County, California

Subject: Preliminary Geotechnical Engineering Report
Dear Mr. Guenther:

This report presents the results of our preliminary geotechnical engineering
investigation for three sites on Idaho-Maryland Mining Corporation property. The Idaho-
Maryland site encompasses 101 acres and is located south of Whispering Pines Lane
and north of East Bennett Road near Grass Valley, California. The 37-acre New
Brunswick site is located southwest of the intersection of Brunswick Road and East
Bennett Road. The one-acre Roundhole Easement site is located north of Whispering
Pines Lane near its intersection with Brunswick Road. We understand that, as currently
proposed, the project will include the construction of industrial facilities associated with
proposed mining on the Idaho-Maryland Site.

The preliminary findings presented in this report are based on a cursory surface
reconnaissance at the site; review of selected geologic, soil survey and historical
references; review of previous reports for the property; and our experience with
subsurface conditions in the area. Based on our preliminary findings, the project as
currently proposed appears to be feasible from a geotechnical engineering standpoint.
We should be allowed to perform a subsurface investigation to confirm our preliminary
recommendations as part of a design-level geotechnical engineering report.
Furthermore, we should be allowed to perform testing and observation services during
grading to confirm our design-level recommendations.
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Please contact us if you have any questions regarding our observations or the
preliminary recommendations presented in this report.

Sincerely,

HOLDREGE & KULL

Prepared by: Reviewed by:
Zack Washburn Jason W. Muir
Staff Geologist C.E. 60167

copies: 6 to Idaho-Maryland Mining Corp. (one unbound)

F:\1 Job Data\2416 Idaho Maryland Mine Property\2416-03 prelim geotech report.wpd
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1 INTRODUCTION

At the request of Idaho-Maryland Mining Corporation (IMMC), Holdrege & Kull
(H&K) performed a preliminary geotechnical engineering investigation of Idaho-
Maryland Mining Corporation property in Nevada County, California. For your
review, the Appendix contains a document prepared by ASFE entitled Important
Information About Your Geotechnical Engineering Report, which summarizes the
general limitations, responsibilities, and use of geotechnical reports.

1.1 SITE DESCRIPTION

The project includes three sites on IMMC property. The Idaho-Maryland site
encompasses 101 acres and is located south of Whispering Pines Lane and north
of East Bennett Road near Grass Valley, California. The 37-acre New Brunswick
site is located southwest of the intersection of Brunswick Road and East Bennett
Road. The one-acre Roundhole Easement site is located north of Whispering
Pines Lane near its intersection with Brunswick Road. The sites are currently in an
unincorporated portion of Nevada County adjacent to the city limits of Grass
Valley, California. Site boundaries are shown on the attached Sheet 1.

1.2 PROPOSED IMPROVEMENTS

Our understanding of the project as currently proposed is based on our
conversation with Mr. Ross Guenther and our review of a conceptual site plans
prepared by IMMC dated May 2004. We understand that, as currently proposed,
the project will include the construction of industrial facilities associated with
proposed mining on the ldaho-Maryland site. A grading plan for the project was
not available for our review.

1.3 PURPOSE
The purpose of our preliminary geotechnical investigation was to review pertinent
geologic, soil survey and historical information; to review a report previously

prepared by H&K; and to observe the site to assess the feasibility of development
from a geotechnical engineering standpoint.

Holdrege & Kull
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1.4 SCOPE OF SERVICES

To prepare this report, we performed the following scope of services:
=  We performed a cursory reconnaissance of the site.

= We reviewed selected geologic and soil survey literature.

=  We reviewed selected historical maps and literature pertinent to historic
mining activity in the vicinity of the site.

=  We reviewed our Preliminary Geotechnical Engineering Report for Milco and
Platner Property, dated April 22, 2003, that pertains to a portion of the subject
property.

= Based on observations made during our site reconnaissance, the results of
our literature review and our experience with soil conditions in the area, we
prepared this report, which provides preliminary geotechnical engineering
recommendations for the proposed improvements.

2 SITE INVESTIGATION

The following sections summarize our literature review and field reconnaissance.

2.1 GEOLOGIC SETTING

We reviewed the Geologic Map of the Grass Valley - Colfax Area (A. Tuminas,
1983). According to this map, the ldaho-Maryland site is underlain by early
Mesozoic rock associated with the Lake Combie complex. The geology of the
western portion of the site is characterized by serpentinized rock. The central
portion of the site is underlain by gabbro and diorite and the eastern portion is
characterized by massive diabase. The Mesozoic era occurred between
approximately 245 and 65 million years before present (MYBP).

The central portion of the New Brunswick site lies on Quaternary alluvium (i.e.,
water lain sediments deposited in the past 2 million years); the flanks of the site
are underlain by massive diabase of the Lake Combie complex.
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The northern portion of the Roundhole Easement site is underlain by massive
diabase, and the southern portion is characterized by serpentinized rock.

2.2 SITE SOIL CONDITIONS
2.2.1 Idaho-Maryland Site

We reviewed the Soil Survey of the Nevada County Area, California (USDA Soil
Conservation Service, reissued August 1993). The soil survey indicates that the
undisturbed portions of the southwestern part of the Idaho-Maryland site are
located in an area typified by Secca-Rock outcrop complex. The soil survey
describes the Secca soil type as moderately well drained soil underlain by
metabasic or basic rock. Permeability is slow, and partly weathered basic rock is
typically encountered at a depth of approximately 45 inches below the ground
surface (bgs). Rock outcrop typically comprises 10 to 40 percent of the surface
area typified by this complex. The undisturbed portions of the eastern side of the
site are located in an area typified by Sites loam. The soil survey describes the
Sites soil type as well drained soil underlain by tilted metasedimentary and
metabasic rock. @ Weathered metasedimentary and basic rock is typically
encountered at a depth of approximately 78 inches bgs. Permeability is
moderately slow. The southern central portion of the site is classified by the soil
survey as cut and fill land, which has been altered by methods other than mining.
The survey states that deep accumulations of bark may be present at locations
previously used as logging deck yards or lumber stack yards. The northwestern
portion of the site is underlain by Placer diggings, according to the survey. This
soil type occurs along drainage ways that have been placer mined and is typically
comprised of gravel with little fines.

2.2.2 New Brunswick Site

The southwestern part of the New Brunswick is underlain by Aiken Loam according
to the soil survey. The soil survey describes the Aiken Loam as a well-drained soil
that forms on the sides of andesitic flows. According to the survey, permeability of
the Aiken Loam soil type is moderately slow and weathered andesite is commonly
encountered at about 64 inches bgs. The central portion of the site is
characterized by Placer diggings while the northeastern portion is classified as
clayey Alluvial Land. The soil survey describes clayey Alluvial Land as a

Holdrege & Kull
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miscellaneous land type consisting of narrow areas of alluvial deposits. These
soils are moderately well drained to poorly drained and permeability is moderately
slow to very slow.

2.2.3 Roundhole Easement Site

The Roundhole Easement site lies entirely on Secca-Rock outcrop complex
according to the soil survey. The properties of this soil type are described above.

2.3 HISTORICAL RESEARCH

We reviewed portions of the following documents pertaining to historic mining
activities in the immediate vicinity of the subject property.

2.3.1 Geologic Map of the Grass Valley Quadrangle and Adjacent Area,
Nevada County, California

2311 Idaho-Maryland Site

The Geologic Map of the Grass Valley Quadrangle and Adjacent Area, Nevada
County, California (1939) contained in The Gold Quartz Veins of Grass Valley,
California (W.D. Johnston, Jr., Geological Survey Professional Paper 194, U.S.
Department of the Interior, 1940) depicted the Maryland Mine north of the subject
property on the Eureka-ldaho-Maryland vein. The vein strikes west-northwest and
dips 50 to 70 degrees to the south-southwest. An underground inclined shaft
extended south and southeast from the Maryland Mine. This shaft lies north of the
northern boundary of the site, according to the map.

The Geologic Map of the Grass Valley Quadrangle and Adjacent Area, Nevada
County, California (1939) shows the South Idaho vein striking west-northwest
across the central portion of the site. The vein dips 60 degrees to the south. The
South ldaho shaft is shown in the alignment of the vein. A horizontal or inclined
tunnel is shown striking east along the vein within the southeast portion of the site.

According to The Gold Quartz Veins of Grass Valley, California (W.D. Johnston,
Jr., Geological Survey Professional Paper 194, U.S. Department of the Interior,
1940), the Idaho-Maryland shaft inclined to the 1000-foot level at an angle of 70
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degrees. The Canyon (or Cafion) shaft, an inclined winze raking to the east from
the 1000-foot level, was advanced as far as the 1900-foot level to a depth greater
than 2,500 feet bgs. The Eureka-ldaho-Maryland vein strikes north 77 degrees
west and has an average dip of 70 degrees southwest, ranging between 50 and 80
degrees. The hanging wall is composed of diabase and gabbro and the footwall is
composed of serpentine.

2.3.1.2 New Brunswick Site

The Geologic Map of the Grass Valley Quadrangle and Adjacent Area, Nevada
County, California (1939) shows Union Hill Mine in the western part of the site on
the Union Hill vein. The vein strikes northwest and dips between 50 and 90
degrees to the southwest. An underground inclined shaft extended south-
southwest from the Union Hill Mine beneath the site. The Union Hill shaft was
advanced to about 1050 feet bgs, according to the researched documents.

The Lucky and Cambridge shafts lie a few hundred feet west of the site. These
shafts are vertical and intersect the Lucky Cambridge vein, which parallels the
Union Hill vein. The Lucky shaft was apparently advanced to the 300-foot level,
but the depth of the Cambridge shaft is not stated in the The Gold Quartz Veins of
Grass Valley, California report. The New Brunswick (shown as Brunswick on the
map) vertical shaft was included on the 1939 map, but no description of the shaft
dimensions was included in the report.

2.3.1.3 Roundhole Easement Site

No information on the Roundhole shaft is provided in the The Gold Quartz Veins of
Grass Valley, California or shown on the Geologic Map of the Grass Valley
Quadrangle and Adjacent Area, Nevada County, California (1939). The
approximate location of the Roundhole shaft, as shown on Sheet 1, was provided
by IMMC.

2.3.2 Mines and Mineral Resources of Nevada County
We reviewed the Mines and Mineral Resources of Nevada County (Errol

MacBoyle, California State Mining Bureau, December 1918). This publication
contained information regarding the Eureka-ldaho-Maryland vein that was
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discussed above, and contained additional information regarding the South Idaho
Mine. The South Idaho vein is located approximately 1500 feet south of and
parallel to the Eureka-ldaho-Maryland vein. The vein is located in diabase and
gabbro, strikes north 85 degrees west, and dips 70 degrees to the south. The lode
was developed by inclined shaft only to a depth of 155 feet at the time of the 1918
publication. A crosscut was driven south for a distance of 12 feet at a depth of 60
feet, and drifting was performed at the 100-foot level for a distance of 25 feet to the
south. A tunnel was driven a distance of 800 feet on the vein east of the shaft
location.

This publication also contained information regarding the Union Hill vein and shaft
that was discussed above, but did not provide any information on the New
Brunswick, Lucky, or Cambridge shafts.

2.3.3 Map of the Grass Valley Quadrangle included in the Nevada City
Special Folio, California

The Map of the Grass Valley Quadrangle included Nevada City Special Folio,
California (United States Geologic Survey, 1896) depicted the features described
above that were shown on the 1939 Geologic Map of the Grass Valley Quadrangle
and Adjacent Area, Nevada County, California.

2.3.4 Map Showing Mining Properties of the Grass Valley Mining District,
Nevada County, California

234.1 Idaho-Maryland Site

The Map Showing Mining Properties of the Grass Valley Mining District, Nevada
County, California (Division of Mines, 1930) showed the ldaho-Maryland site as
being located within the Idaho-Maryland Mining Company claim. The map also
depicted the Idaho-Maryland vein and shaft, as well as the South Idaho vein and
shaft, as discussed above for the 1939 Geologic Map of the Grass Valley
Quadrangle and Adjacent Area, Nevada County, California.
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2.3.4.2 New Brunswick Site

The Map Showing Mining Properties of the Grass Valley Mining District, Nevada
County, California (Division of Mines, 1930) showed the New Brunswick site as
being located within the Idaho-Maryland Mining Company claim. The map also
depicted the Union Hill vein and shaft, as well as the New Brunswick shaft, as
discussed above for the 1939 Geologic Map of the Grass Valley Quadrangle and
Adjacent Area, Nevada County, California.

2.3.4.3 Roundhole Easement site

The Map Showing Mining Properties of the Grass Valley Mining District, Nevada
County, California (Division of Mines, 1930) did not show the Roundhole shaft, but
did depict the area of the Roundhole shaft as being within the Idaho-Maryland
Mining Company claim.

2.4 REVIEW OF OTHER REPORTS

In our 2003 Preliminary Geotechnical Engineering Report for Milco and Platner
Property, we reviewed a report prepared by Neil O. Anderson and Associates, Inc.
entitled Preliminary Geotechnical Investigation, Grass Valley Business and
Professional Park Between Idaho Maryland and East Bennett Rd, Grass Valley,
California (August 15, 1991). The 1991 investigation included the excavation of 22
exploratory trenches on portions of the ldaho-Maryland site. The trenches ranged
from 2.5 to 13.5 feet deep.

The Anderson and Associates report described two previously graded areas on the
Idaho-Maryland site that have loose, organic fill. One previously graded area lies
in southeastern part of the site at the base of a cut slope. Fill up to 3.5 feet deep
was encountered in the exploratory trenches excavated on the northern portion of
this previously graded area. The fill was generally described as sand and gravel
with organic material and occasional larger rock. Fill deeper than 13.5 feet was
encountered in the exploratory trenches excavated on the southern end of this
area. The fill was generally described as clay with abundant wood debris, as well
as sand and gravel. There are no proposed structures shown on the site plan in
the vicinity of the eastern previously graded area.
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The other previously graded area lies in the southern part of the Idaho-Maryland
site beneath the proposed employee parking area. Fill up to 4 feet deep was
encountered in the exploratory trenches excavated on the perimeter of this area.
The fill was generally described as sawdust, wood chips, clay, sand and gravel.

Atterberg Limits testing was performed using five bulk samples of clay soil
obtained from depths ranging from 2.5 to 5.5 feet bgs in the exploratory trenches.
Plasticity Indices ranged from 13 to 32, and Liquid Limits ranged from 37 to 57.

The Anderson and Associates report concluded that the relatively loose, organic fill
onsite would not be suitable to support structural improvements.

We did not review any reports that pertain to the New Brunswick or Roundhole
Easement sites.

2.5 FIELD INVESTIGATION

We performed a surface reconnaissance of the project sites on October 15 and 18,
2004 to observe near surface soil conditions and visible evidence of potential
geologic hazards that may be present.

2.5.1 Surface Conditions
2.5.1.1 Idaho-Maryland Site

We have subdivided the Idaho-Maryland site into three sections to clarify
discussion of the surface conditions at this site. We define the main area,
southern area, and the southeastern area based on proposed use and topography.

The main area occupies the largest portion of the site and will include the ceramics
plant and the majority of the other proposed improvements. The main area is
located in the northwest part of the Idaho-Maryland site and had topography that
slopes gently to the northwest. The slopes ranged from less than 5 percent along
the perimeter of the main area to about 25 percent beneath the ceramics plant.
The gently sloping areas (<5%) appeared to have been previously graded and
much of their surfaces were covered with waste rock, presumably associated with
past hard rock mining. The steeper slope in the vicinity of the proposed ceramics
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plant was covered with piles of waste rock up to 10-feet in height. A ditch also
crossed this slope in the vicinity of the proposed ceramics plant. The western part
of the central area was relatively flat lying and had patchy areas of sandy material
on the surface. Two approximately 40-foot high reinforced concrete towers were
seen in the northwestern portion of the main area. Site elevations ranged from
approximately 2490 feet above mean sea level (MSL) near the concrete towers to
2560 feet above MSL in the northeastern part of the main area.

Topography of the southern area was dominated by the western end of a small,
west-trending ridge and the land that sloped away from the ridge to the north,
south and west. The native soil had been cut from the ridge top and deposited
along the edges of the resulting flat-lying area. A short, timber crib wall retained
less than 5 feet of fill on the southern edge of the previously graded area,
immediately north of a dirt access road. The remainder of the property appeared
to consist primarily of undisturbed native soil. Elevations ranged from
approximately 2620 feet above MSL on the ridge near the eastern property
boundary to approximately 2530 feet above MSL near the southwest property
corner. Slope gradients ranged from approximately 2 to 8 percent on the
previously graded ridge top and from approximately 2:1, horizontal to vertical (H:V)
on the land sloping away from the ridge.

The southeastern area contains the previously graded area, cut slopes, and a
steep natural slope along the eastern boundary. The southeastern area was
relatively flat-lying and characterized by extensive cut and fill associated with past
lumber milling activities. Several relic foundations, apparently associated with the
past lumber mill, as well as a concrete slab-on-grade and a pile of large concrete
fragments, were observed within the previously graded area. Cut slopes on the
east side of the graded area were up to 30 feet in height, and slope gradients
ranged from approximately 1:1, horizontal to vertical (H:V), to near vertical.
Significant residual rock structure was observed in the soil exposed in the cut slope
faces. Elevations in this area ranged from approximately 2590 feet above MSL on
the graded area at the toe of the cut slope to approximately 2730 feet above MSL
near the eastern site boundary. Slope gradients were generally less than 10
percent, excluding the natural slope, the cut slope, and a relatively steep fill slope
located on the southern end of the historic mill area.
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2.5.1.2 New Brunswick Site

The New Brunswick site sits in a valley created by the South Fork of Wolf Creek.
The site is bounded by Bennett Road to the north, a pond and associated dam to
the east, and a steep slope (60%) to the south. Elevations across the site ranged
from 2540 feet above MSL at the western site boundary to roughly 2750 feet
above MSL around the New Brunswick Mine area. The site consisted of the
generally flat lying surfaces around the New Brunswick Mine, gently sloping open
fields and tree covered areas extending downstream of the dam, and steep slopes
along the southern part of the site.

Deep fill was apparent in the vicinity of the New Brunswick Mine workings. We
also observed the mine silo, concrete slabs-on-grade, and the covered New
Brunswick shaft in this area.

The gently sloping surfaces along the valley floor were covered with thick
vegetation and we could not evaluate the nature of the material in this area.

We observed concrete walls and waste rock piles associated with the Union Hill
shaft in the northwestern part of the site. We also observed numerous waste rock
piles on the northeast facing slopes across from the Union Hill shaft. These piles
were up to 10 feet in height and were likely associated with mining from the
Cambridge shaft and nearby exploration.

2.5.1.3 Roundhole Easement Site

The Roundhole Easement site lies on the slope immediately north of Whispering
Pines Lane. The proposed site consists of a 300-foot long access road and 300-
foot diameter circular area according the site plan. We observed a north facing 25
percent slope along the access road and a shallower northeast facing 15 percent
slope in the circular area. Elevations across the site ranged from 2705 feet above
MSL at the top of the access road to 2640 feet above MSL at the lowest part of the
site. We observed the remains of a concrete structure and waste rocks piles in the
northern part of the site. These features were likely associated with the Roundhole
shaft.
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2.5.2 Surface and Groundwater Conditions

We did not observe standing water at either the ldaho-Maryland site or the
Roundhole Easement site. However, the ground surface of the flat lying portions
of both sites were saturated from recent rain.

The South Fork of Wolf Creek trends northwest through the center of the New
Brunswick site. The low-lying areas downstream of the dam were covered with
marsh vegetation, but we did not observe standing water in these areas at the time
of our site visit, which was performed at the end of the dry season. However, we
observed flowing water in the South Fork of Wolf Creek.

3 LABORATORY TESTING

Laboratory testing was not included in the scope of our preliminary geotechnical
engineering investigation. Laboratory testing would be required as part of a
design-level geotechnical engineering investigation for the project.

4 CONCLUSIONS

The following conclusions are based on our field observations and our experience
in the area.

u Based on the results of our preliminary geotechnical investigation, our
opinion is that the project is feasible from a geotechnical standpoint. The
recommendations contained in this report are preliminary in nature and
should not be used for construction.

m Based on our review of geologic maps pertaining to the subject sites, we
do not anticipate that naturally occurring asbestiform minerals will be
encountered in the native soil/rock encountered in the majority of the three
sites. However, the western edge of the Idaho-Maryland site was mapped
as serpentine and may contain natural asbestiform minerals. In addition,
material that may have been imported to the sites may contain asbestiform
minerals, although we did not encounter evidence of asbestiform minerals
during our site reconnaissance. The State of California Environmental
Protection Agency and Air Resources Board have recognized asbestos as
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a carcinogen. Grading in areas of fibrous serpentinite rock typically
requires an asbestos dust mitigation plan. The plan would address
engineering controls, air monitoring, laboratory testing, special handling
and input from local regulatory agencies.

u Our primary concern, from a geotechnical standpoint, is the presence of
relic mine features at the three sites and the presence of fill in portions of
the previously graded areas of the ldaho-Maryland site and New Brunswick
site. We observed and performed field density testing during fill placement
in the area of the New Brunswick shaft, as summarized in our letter dated
February 5, 1997. Much of the fill encountered during a previous
subsurface investigation performed by others at the Idaho-Maryland site
reportedly contained organic material that would not be suitable to support
structural improvements. We anticipate that the relatively shallow fill
across much of the southern area would be able to be removed or, if
deemed suitable for the purpose, used for compacted fill. However, the
deeper fill encountered by others in the southeastern area would likely
require extensive excavation and would not likely be able to be reused due
the reported abundance of organic materials.

n The disturbed material and waste rock identified in the northwestern part of
the ldaho-Maryland site and at the New Brunswick site may not be suitable
to support structural improvements.

n Waste rock piles cover portions of the ldaho-Maryland, New Brunswick,
and Roundhole Easement sites. In general, these piles are not suitable to
support structural improvements. The waste rock piles in the area of the
proposed ceramic plant would likely have to be removed prior to
construction.

u The most notable historic mining features documented on the site were the
New Brunswick shaft; the Roundhole shaft; the South Idaho shaft; and a
horizontal tunnel that extends east along the South Idaho vein in the
southeastern part of the site. If improvements are planned in the
immediate recorded mining features, the features should be identified, if
possible, and closed per the recommendations of H&K or another qualified
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5

engineer. We would be able to provide closure recommendations as part
of a design-level geotechnical engineering report.

Based on our experience in the area, relatively shallow, resistant rock may
be encountered in portions of the site during grading or excavation for
utilities. Preliminary recommendations for resistant rock are presented in
the following section. Subsurface soil and existing fill may also contain
significant oversized rock and other large material that would require
specific recommendations for use as fill. General recommendations for
placement of oversized rock are also presented in the following section.

Based on our experience in the area and our review of laboratory test
results prepared by others, we anticipate that potentially expansive clay
soil may be encountered in some portions of the site above relatively
shallow, weathered rock. Expansive clay soil is typically encountered in
this area in thin layers that require relatively modest design modification.
General recommendations pertaining to expansive soil are presented in
the following section.

If the proposed improvements are to be located immediately above or
below the relatively high cut slopes on the southeastern area of the Idaho-
Maryland site, we anticipate that the slopes would require further
evaluation.

Other mine features may be present on or extending beneath the subject
properties which were not identified during this preliminary investigation.

PRELIMINARY RECOMMENDATIONS

The following preliminary geotechnical engineering recommendations are based
on our understanding of the project as currently proposed, our field observations,
and our experience in the area. The recommendations are preliminary and should
be verified by a design-level geotechnical engineering investigation.
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51 GRADING
5.1.1 Clearing and Grubbing

Subgrade for fill placement, paved areas, and building pads should be cleared and
grubbed of vegetation and other deleterious materials as described below.

1. Strip and remove organic surface soil (typically 0 to 2 inches in undisturbed
areas) containing shallow vegetation and any other deleterious materials.
Topsoil can be stockpiled onsite and used in landscape areas, but is not
suitable for use as fill. The actual depth of stripping may vary across the site.
We anticipate that deeper fill with organics will be encountered in portions of
the previously graded areas.

2. Overexcavate loose fill, debris and/or other onsite excavations to underlying,
competent material. Possible excavations include exploratory trenches
excavated by others, mantles or soil test pits, mining features, and tree stump
holes.

3. Remove all rocks greater than 8 inches in greatest dimension (oversized rock)
from the top 12 inches of soil. Oversized rock should be placed in deep fill
per the recommendations of the project geotechnical engineer, stockpiled for
later use in landscape areas or stacked rock walls, or removed from the site.

4. \Vegetation, tree stumps and exposed root systems, any other deleterious
materials and oversized rocks not used in landscape areas should be
removed from the site.

5.1.2 Preparation for Fill Placement

Upon completion of site clearing, grubbing and overexcavation, the exposed native
soil should be observed by a representative of our firm prior to placement of fill at
the project site. Fill placed on slopes steeper than 5:1, horizontal:vertical (H:V),
should be benched into the existing slope to allow placement of fill in horizontal
lifts.
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5.1.3 Fill Placement
Fill should be placed according to the following guidelines:

1. Material used for fill construction should consist of uncontaminated,
predominantly granular, non-expansive native soil or approved import soil.
Rock used in fill should be no larger than 8 inches in diameter. Rocks larger
than 8 inches are considered oversized material and should be placed in deep
fill per the recommendations of the project geotechnical engineer, stockpiled
for use in landscape areas or rock walls, or removed from the site.

2. Oversized material may be windrowed in deeper fill under the observation of a
representative of the project geotechnical engineer. The windrows should be
separated by at least one equipment width. Compacted fill should be worked
into the sides of each windrow, and remaining voids should be filled with
smaller rock. If the oversized material is to be incorporated into a rock fill that
does not permit density testing by nuclear methods, the contractor should
prepare a test fill during initial fill placement for observation and testing. The
means and methods of subsequent fill placement will be evaluated for
conformance with the approved test fill. Subsurface seepage should be
addressed in areas of oversized rock placement and rock fill to reduce the
chance of soil migration in the fill associated with groundwater seepage
through the oversized material or rock fill.

3. Imported fill material should be predominantly granular, non-expansive and
free of deleterious or organic material. If imported material is required to
grade the site, it should be submitted to H&K for approval and laboratory
analysis at least 72 hours prior to use as fill.

4. Clay solil, if encountered, may be used as fill if mixed with granular soil at a
ratio determined by the project geotechnical engineer. A typical mixing ratio

for granular soil to clay soil is four to one.

5. Fill should be uniformly moisture conditioned and placed in maximum 8-inch
thick loose lifts (layers) prior to compacting.
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6. Allfill should be compacted to at least 90 percent of the maximum dry density
per ASTM D1557. The upper 8 inches of fill in building footprints and paved
areas should be compacted to a minimum of 95 percent of the maximum dry
density per ASTM D1557.

7. The moisture content, density and relative compaction of all fill should be
evaluated by our firm during construction.

5.1.4 Differential Fill Depth

To reduce the magnitude of differential settlement associated with variable fill
depth beneath structures, we recommend that differential fill depths beneath
structures should not exceed 5 feet. For example, if the maximum fill depth is 8
feet across a building pad, the minimum fill depth beneath that pad should not be
less than 3 feet. If a cut-fill building pad is used in this example, the cut portion
would need to be overexcavated 3 feet and replaced with compacted fill. As part
of a design-level geotechnical investigation, we would be able to provide additional
recommendations to reduce differential settlement for structures, such as the
proposed ceramics plant, which are to be located in moderately sloping portions of
the site.

5.1.5 Cut/Fill Slope Grading

1. Cut and fill slopes should generally be no steeper than 2:1, H:V. Based on
our experience in the area, 1%2:1, H:V, or steeper cut slope gradients may be
possible in some areas that have significant rock structure. Allowable slope
gradients must be verified based on the results of laboratory testing performed
as part of a design-level geotechnical investigation.

2. Fill slopes should be constructed by overbuilding the slope face and then
cutting it back to the design slope gradient. Fill slopes should not be
constructed or extended horizontally by placing soil on an existing slope face
and/or compacted by track walking.

3. Benching during placement of fill on an existing slope must extend through
loose surface soil into firm material, and be performed at intervals such that
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no loose soil is left beneath the fill. An equipment width bench should be
made at least every 5 vertical feet.

4. Our observation of rock outcrop and our experience in the area has shown
that isolated areas of moderately or slightly weathered rock that is difficult to
trench with conventional trenching equipment may be encountered in some
portions of the site during grading or trenching. Pre-ripping, blasting, or
splitting may be required in these isolated areas.

5.1.6 Erosion Control

Graded portions of the site should be seeded as soon as possible following
grading to allow vegetation to become established prior to the rainy season. The
following erosion control measures should be implemented for cut and fill slopes to
reduce erosion.

1. Slopes should be hydroseeded or hand seeded/strawed with an appropriate
seed mixture compatible with the soil and climate conditions of the site as
recommended by the local Resource Conservation District office.

2. Following seeding, jute netting should be placed and secured over the slopes
to keep seeds and straw from being washed or blown away. Tackifiers or
binding agents may be used in lieu of jute netting. Surface water drainage
ditches should be established at the top of all graded slopes to intercept and
redirect surface water away from the slope face.

3. Under no circumstances should surface water be allowed to run over slope
faces. The intercepted water should be discharged into natural drainage
courses or into the on site storm water drainage system.

5.1.7 Subsurface Drainage

If grading is performed during or immediately following the rainy season, seepage
may be encountered, particularly in the low-lying portions of the New Brunswick
and Idaho-Maryland sites. If groundwater or saturated soil conditions are
encountered during grading, we anticipate that dewatering may be possible by
gravity or by installation of sump pumps in the excavation. Control of subsurface
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seepage at the base of fill areas can typically be accomplished by placement of an
area drain or a strip drain. Underlying, saturated soil is typically removed and
replaced with free draining, granular drain rock enveloped in geotextile fabric. Fill
soil can be placed after placing the granular rock to an elevation that is higher than
the encountered groundwater. Rock drains typically consist of open graded rock
enveloped in a non-woven geotextile filter fabric such as Amoco 4546™ or
equivalent. Drains should have a minimum 4-inch diameter, perforated, schedule
40, PVC pipe placed at the low point of the drain, inside the drainrock, with the
perforations placed down. The PVC pipe should be sloped so that water is
directed away from the fill placement area by gravity. Site specific subsurface
drainage recommendations can be provided as part of a design-level geotechnical
report.

5.1.8 Surface Water Drainage
Proper surface water drainage is important to the successful development of the
project. We recommend the following measures to help mitigate surface water

drainage problems:

1. Slope final grade in structural areas so that surface water drains away from
buildings at a minimum 2 percent slope for a minimum distance of 10 feet.

2. Compact and slope all soil placed adjacent to building foundations such that
water is not allowed to pond or infiltrate. Backfill should be free of deleterious

material.

3. Direct downspouts to a closed collector pipe which discharges flow to positive
drainage.

5.1.9 Construction Monitoring

Construction monitoring includes review of plans and specifications and
observation of onsite activities during construction as described below.

1. We should be allowed to review the final grading plans prior to construction to
determine whether recommendations presented in the design-level
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geotechnical report have been implemented, and if necessary, to provide
additional and/or modified recommendations.

2. We should be allowed to perform construction monitoring of earthwork grading
performed by the contractor to determine whether our recommendations have
been implemented, and if necessary, provide additional and/or modified
recommendations.

5.2 FOUNDATION SYSTEMS

Our preliminary opinion is that shallow spread footings are suitable for support of
structures across much of the subject site. Footings should be founded on native,
undisturbed soil/rock or compacted, tested fill. Foundation design criteria and
construction recommendations are typically provided as part of a design-level
geotechnical engineering report.

If adverse subsurface conditions such as loose fill or expansive soil are
encountered, such as the deeper fill documented in the eastern side of the Idaho-
Maryland site, a deep foundation or removal and replacement of the fill may be
required. Based on the larger material encountered by others in the deep fill, we
do not anticipate that drilled piers would be appropriate at that particular location.
We understand that improvement of this area is not currently proposed.

Footings should be deepened through expansive clay soil, if encountered at the
base of the footing excavations. Expansive clay soil is occasionally encountered in
relatively thin layers above the weathered rock in this area.

6 LIMITATIONS

The following limitations apply to the findings, conclusions and recommendations
presented in this report:

1. Our professional services were performed consistent with the generally
accepted geotechnical engineering principles and practices employed in
northern California. This warranty is in lieu of all other warranties, either
expressed or implied.
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2.

These services were performed consistent with our agreement with our client.
We are not responsible for the impacts of any changes in environmental
standards, practices or regulations subsequent to performance of our
services. We do not warrant the accuracy of information supplied by others,
or the use of segregated portions of this report. This report is solely for the
use of our client. Any reliance on this report by a third party is at the risk of
that party.

If changes are made to the nature or design of the project as described in this
report, then the conclusions and recommendations presented in this report
should be considered invalid by all parties. Only our firm can determine the
validity of the conclusions and recommendations presented in this report.
Therefore, we should be allowed to review all project changes and prepare
written responses with regards to their impacts on our conclusions and
recommendations. Subsurface investigation and laboratory testing will be
required to develop design-level recommendations.

The analyses, conclusions and recommendations presented in this report are
preliminary, based on site conditions as they existed at the time we
performed our surface observations. The subsurface conditions should be
confirmed by a design-level geotechnical investigation prior to construction.

Our scope of services did not include evaluating the project site for the
presence of hazardous materials. Waste rock associated with historic mining
has the potential to contain elevated metals concentrations which may pose a
hazard to human health and water quality. Although we did not identify
hazardous materials at the time of our field investigation, we understand that
petroleum products have been released at the subject site. Project personnel
should be careful and take the necessary precautions should hazardous
materials be encountered during construction.

The findings of this report are valid as of the present date. Changes in the
conditions of the property can occur with the passage of time. The changes
may be due to natural processes or to the works of man, on the project site or
adjacent properties. In addition, changes in applicable or appropriate
standards can occur, whether they result from legislation or the broadening of
knowledge. Therefore, the recommendations presented in this report should
not be relied upon after a period of two years from the issue date without our
review.
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Robinson of Robinson Timber Company has indicated that the
terraces were graded 2 to 3 years ago with the intention of
constructing shops and parking areas on the completed pads.
He has indicated that a Caterpillar D8 bulldozer was used for
ripping and that the removed materials were pushed downslope
to form the fill embankments without any attempt at benching,

keying or other standard fill construction procedures. The

project was later abandoned.

Idaho-Maryland Ditch originates at a small reservoir just

south of the sector and conducts seasonal flow eastward along

the approximate elevation +2645-foot contour.

FINDINGS

GEOLOGY

Regional Setting

The Nevada City-Grass Valley area lies in the western part of
the Central Sierra Nevada. It is dominated by steeply-
dipping, faulted and folded metamorphic rocks that have been
intruded by several types of igneous rocks. Overlying the
bedrock in many places are mantles of river gravel and

volcanic debris.
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Soils

According to United States Army Corps of Engineers criteria,
the soils on the Whispering Pines Park property are at least
moderately susceptible to erosion on slopes which are either
unprotected by vegetation or exceed very flat inclinations.
The threshhold velocity -- defined as that velocity at which
soil particles will just begin to move == ranges from about

0.6 to 1.5 feet per second.

The extent of potential erosion is, of course, related to
slope inclination, exposed area, time to concentration of
rainfall and mechanical reinforcement offered by vegetation.
We have concluded that temporary erosion control measures
during construction as well as permanent erosion control

systems should be implemented on this property.

SLOPE STABILITY

Rock

Ultrabasic and basic intrusive rocks were noted to be grossly
stable, even at inclinations as steep as 2 vertical to 1

horizontal. We have concluded that rock slope inclinations






Page 25

April 21, 1983

L & a No. 83-118

Building Code requirements, should remain stable, provided
that fill slopes are properly benched and keyed and that both

excavation and embankment slopes are protected from

concentrated surface runoff.

SPRINGS

Deep cut slopes -- especially those with exposed faces
oriented in the northeast-southwest direction -- may
intercept seepage through foliation planes or joints in
metavolcanic, ultrabasic or basic intrusive bedrock,
especially near lithologic contacts. The quantity of such
seepage is dependent upon the spacing and openness of these
discontinuities. Seepage could be expected during or shortly
following a period of prolonged intense rainfall, especially

where the soil mantle is of more than nominal thickness.

We have concluded that subdrainage of certain areas may be
necessary depending upon proposed site usage, grading and

construction requirements.
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We emphasize that this report is applicable only to
Whispering Pines Park and should not be used for the

assessment of soil or geologic conditions on any other site.

LOWRY & associates

Piaea 8., We-'.J—-}
PAUL C. WEIDIG

Registered C. E. No. 25,128

Certified Engineering Geologist No. 932
PCW: jm

xc: (25)
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Resistance value tests (CTM-301G) were conducted on selected
samples of the anticipated pavement subgrade soils. These
tests results, which were used in our pavement section

analyses, are presented on Plates No. A3 and A4.

LOWRY & associates
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2. Explanation of symbols and classification system used
on boring logs are presented on Plate No. 15.

3. No free ground water observed in borings.

4. The boring logs show subsurface conditions at the
iocations and on the date indicated. it is not
warranted that they are representative of such
conditions at other locations and times.

5. Boring locations are approximate only.
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at other locations and times,

5. Boring locations are approximate only.
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-NOTES-

1. This piate modified from a pian/profile sheet prepared
by Nevada City Engineering, Inc.

2. Expianation of symbois and classification system used
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/ D on boring log are presented on Plate No. 15. H WY
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(b@O Py o 3. No free ground water observed in boring. \ A b
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-NOTES-

1. This piate modified from a pian/profile sheet prepared
by Nevada City Engineering, iInc.

@’0’ 2. Explanation of symbols and classification system
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’LA 3. No free ground water observed in borings.
‘G‘_ 8. The boring logs shaw subsurface conditions at the
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5. Boring locations are approximate only.
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City Engineering, inc.

2. Expianation of symbols and classification system used on boring logs

L are presented on Piate No. 15.
/ ; \ 3. No free groind water observed in borings.
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Explanation of symbols and classification
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on Piate No. 15.

3. No free ground water observed in
borings.
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MAJOR DIVISIONS SYMBOLS | CODE : TYPICAL NAMES
. GRAVELS GW S Well Qfodcd grovals or, qrochsgnd.mix'uru.H"lo or nd fines
ﬂ% 4 ——— GP #-éﬁqgﬂg); Poorly groded grovels or gravel~sand mixtures, little or no fines
. 8 @3 (More thaa 1/2 of SHTIEEE
Boring No. o5 @ | coarse fraction > GM - & BN Siity gravels, gravel-sand-silt mixtures
W, 2| no. &4 sieve size) -
Existing Ground Surfoce zNw GC Clayey graveis, grovel ~sond—~clay mixtures
a
28 MWL Somple Drive No.— 2 72" 0.0 . gég S W Weil-graded sands or graveily sonds, littie or no fines
2" 1.0 Colifornia Sompler w™ o SANDS ) .
- . . ne2 SP Poorly graded sands or graveily sands, fittle or no finas
l—-————————lndicoud Moterial Change Line % 5 A | (More than 1/2 of ERIC
24 R 2 03 coarse fraction< SM :o: ’:c P{1 Silty sands, saond-~-silt mixtures
© “no. 4 sieve size) X :
';:[—————————-—Esﬁmond or Gradational Material ) : SC ' Cloyey sands, sand- clay mixtures
Change Line Inorganic slits gnd very fine sands, rock flour, silty or ciayey
" . ML - . : L R
4 1/2 Diameter Earth Auqors ‘_”J:» fine sands or clayesy silts with slight plasticity
[ /] 33 S |SILTS & CLAYS cL &\\\ Inorganic clays ot low to medium plaosticity, gravelly clays,
O — n_" sandy clays, silty clays, leen cloys
2 s3] °2°0,%2 Water Table —Date Observed - LL < 50 N
7/4/76 ;‘Q: Tm———— oL Organic silts and organic silty ciays of low piosticity
Rotory Wash—- 3 12" qu Bit 558 M H tnovq.anic s‘ilfs: micycoo'u or diagtomaceous fine sandy
J- W/Bentonite Drilling Fluid wfﬁf SILTS & CLAYS or silty soils, eiastic sills
3' Confined C st " :E b CH inorganic clays of high plosticity, fat cloys
1.3— Confine ompressive reng < -
46 Wimmroeetl 4] 10709609 tons/sq. ft. ot Loteral Pressure = u_i v LL > 350 OH Organic clays of,rr.udiu':m to high pigsticity , orgonic
siity clays, organic silts
l Overburden Pressure
i Unconfined Compressive Strength HIGHLY ORGANIC SOILS Pt Psat and other highly orgonic soils
tons /sq. ft.
Noturol Moisture Content - per cent UNIFIED SOIL CLASSIFICATION SYSTEM
Ory Unit Weight-Ib/cu. f1.
’ Ax Core Drilling- Water Drilling Fluid
60 RigtninmIniiss
Penetration Resistance — blows /ft. COHESIVE SOILS GRANULAR SOILS CLASSIFICATION| RANGE OF GRAIN SIZES
(6"-18" interval of drive) : —
. it Blows /ft . iti i £t U.S. Standard} Grain Size
??-fib AHO";"'"”'I 30" Drop Description ows /! Description | Blows/ Sieve Size linMillimeters
olifornia ampler "
Very Soft | < 3 | Very Loose | < 5 |IgoyLpERS Above 12" | Above 305
] Soft 3-5 Loose 5-15 | [ coBBLES 12"to 3" [305 to 76.2
80 60 40 20 O Probmg Record—b!ows/ﬂ Medium (firm) 6 -10 |Medium Dense 16 -40 GRAVEL 3" to No. 4 |76.2 to 4.76
2 /27 Diometer Probe . “ "
Stiff i -20 Dense 41{-65 ccarse {c) 3" to 3/4 76.2 10 19.1
: fi f * .
BORING LEGEND Vary Stiff 21-40 || Very Dense | > 65 ine (1) /4 To Nod [ 194 1o 478
40 SAND No.4 1o No.200{4.76 10 0.074
Hard > coorse (c) No.4 to No.10 | 4.76 to 2.00
medium {m) | No.tO to N0.40[2.00 to 0420
CONSISTENCY CLASSIFICATION fine (f) No.40to No.200 | 0420 10 0.074
SILT & CLAY Befow N0o.200 |Below 0.074
GRAIN SIZE CLASSIFICATION
;
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-NOTES-
1. Prepared from: "TOPOGRAPHIC
MAP" (scale: 1"=100")
by O0'Dell and Associates,
Grass Valley, California.

2. Locations of borings are
approximate only.

3. Elevation contour reference:
U.S5.G.S,., datum.

-LEGEND-

Tl ® Boring location

S2 —=| Geophysical survey line

/\\ @ Existing slab

? Spring
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= +2555 1
=]
- Brown clay w/serpentinite
. fragments to %" - MH-CH

+2550

Green-bprown weathered
- serpentinite schist
-
80/5 fractured

w L

+2545
L Date of boring
u 11/5/85

~NOTES~

1. Explanation of symbols and ciassification system
shown on Plate No. 4.

2. Elevation reference: County datum; elevations
shown are approximate only.

3. No iree ground water cobserved in borings.

4. The boring logs show subsurface conditions at the
locations and on the date indicated. It is not
warranted that they are representative of such
conditions at other locations and times.
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0O N
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+2625

100/6

+2620

= L2615

+2610

> +2605

+2600

+2595

+2590

+2585

+2580

580

+2644 Fr. Red-brown clayey silt w/ A
serpentinite fragments
to k*
103(22.1) cH
Green-brown weathered
Serpentinite +2640
less weathered
»83(35.2)3.9 tractured R
N
3
+2630
Date of boring
11/5/85
+2625 ¥
Ll
L]
+2620
-
1
+2615 =
(]
+2610
L
<
+2605 =
-
a
+2600
"
+2595
Brown silty clay #2390
C
Gray-green weathered
serpentinite
100/6 Green
LIee +2585
/e
+2580
Date of boring

11/5/85
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02 Ft
;'- Light brown fine to coarse
Vikad s sandy :Lx::-:;ny +«2600 2530 +2530
White to red-brown,
weathered talcose
serpentinite
+2595 ! +2595 +2525 .2525
I .
3« NN : b,
\\..$¢13.5I0.5 | y
[ R
+2590 +2590 +2520 +2520
23 [N : ‘ ;
7 [ '
+2585 +2585 +2515 +2515
! -]
2o LSRR <
114(18.8) ‘ Red-brown f-c sandy silty -
{ clay 3 ~CH
+2580 \I ‘\ +2580 +2510 sreen weathered and Y2514 =
§‘ [ fractured serpentinite
. 32 NN s {\ -1 <
r \ rust-stained
L oy | >
7 -
+2575 N i 1515 #2503 Brown - highly weathered 2505
L \ iess weathered -
o 29 € Rsq17.00 ' A
Date of borin
, +2570 R +2570 +2500 <2500
= 53
-]
+2565 2565 2 2495 Bv i <2495
= g
5
= a
< +2560 +2560
> -NOTES-
w 1. Explanation of symbols and classification system
+2555 #2853 shown on P.iate No. 4.
]
- 2. Elevation reference: County datum; eievations
shown are approximate only.
+2550 +2550
3. No free ground water observed in borings.
+2546 Ft. N i e 4. The borings show subsurface conditions at the
. Green silty serpentinite locations and on the dates indicated. It is not
+2545 22 g:zveﬁﬁﬁlei 123 +2545 warranted that they are representative of such
12 : conditions at other locations and times.
GM-Fill
Red-brown fine to coarse
sandy clayey silt
+2540 e +2540
27 105(22.004.2 ]
Red-brown silty clay
30 CH-Fill
Ga%ds Orange-brown | +2535
30 Yellow-brown l
Date of boring
+2530 11/6/35 "
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MAJOR DIVISIONS SYMBOLS | CODE TYPICAL NAMES
L GRAVELS GWwW Well groded gravels or gravel-sand mixtures, littie or no finas
g'.s' e ( GP Poorly graded gravels or groveli-sand mixtures,little or no finas
w2 | (More th 1/2 of
TI Bormg No. :-; - coo::o g::c”on: GM ¥ ] Silty grovels, grovel-sand-silt mixtures
r We o | no. 4 sieve size)
Existing Ground Surface ZNWw GC Cloyey graovels, gravel-sand—-cloy mixtures
4.0
28 WHisER| | Sample Drive No. — 2 172" 0.D. &850 SW Well-groded sonds or gravelly sands, littie or no fines
2" LD California Sampler :f‘: SANDS - -
Indicated Material Change Line E; : luon_“"""'!h“ o SP oorly graded sonds or graveliy sands, littie or no fines
24 WS 2"'[ 83 coarse fraction< SM Silty sands, sand-silt mixtures
no. 4 si size)
'5:1——- Estimated or Gradational Material i SC Cloyey sonde, sand~-cloy mixtures
Changa Line Inorganic silts ond very fine sands,rock flour, silty or clayey
) 4 172" Diameter Earth Augers 3=-; ML tine sands or clayey silts with slight plosticity
Oon SILTS 8 CLAYS CL Inorganic clays of low to medium plasticity, gravally ciays,
3 e 3 n_;;;t;(}ao— Woter Tabie —Date Obsarved 2; : EL & AB sondy cloys, silty clays, lean cloys
‘_‘.,_"QE b — oL Orgonic silts and orgonic silty cloys of low plosticity
I Rotary Wash~ 3 172" Drag Bit <co MH Inorganic silts, micaceous or diatomoceous fine sandy
l W/Bentonite Drilling Fluid Ge N SILTS 8 CLAYS or silty soils, alostic silts
29 | i ici
l.31- Confined Compressive Strength 2; : EH A pONATY SIAE Al Wah pimsiinity, ot slevh
46 KIMDMENMNEI 4| 07096809  tons/sq. ft. af Lateral Pressure= e ser M OH Organic clays of medium fo high plasticity , organic
Overburden Pressure silty clays, orgaonic silts
l- LUnconfinod Compressive Strength HIGHLY ORGANIC SOILS Pt Peot and other highly orgaonic soils
. | tons /sq. ft. '
Notural Moisture Content=per cent UNIFIED SOIL CLASSIFICATION SYSTEM
Dry Unit Weight-Ib/cu. ft1.
L Ax Core Drilling~- Water Drilling Fluid
60 MEHGINMIHNNIE 5
Penelfolion Resistance — blows /ft. COHESIVE SOILS GRANULAR SOILS CLASSIFICATION| RANGE OF GRAIN S!ZES
(6"-18" interval of drive) g e s
140 Ib Hammer, 30" Drop Description | Blows/ft. | Description Blows/ft. U.S. Stondard | Groin Size
: : Sieve Size |in Millimeters
California Saompler
Very Soft | = 3 |Very Loess | < .8 blsoisoERS Above 12" | Above 305
| | Soft 3-3 Loose 5-15 || coBBLES 12"t0 3 |305 10 76.2
80 60 40 20 O Probi R d - blows /ft i i -~ - o ™
2’°|};9 Di:‘r::;ier gro’be Medium (firm) 6-10 |Medium Dense | 16-40 | "'~ 3" 1o No. @ |76.2 to 4.76
Stiff Il =20 Dense 41 -65 coarse (c) 3"10 3/8" | 76.2 10 19.1
BORING LEGENMND Very Stiff 21-40 | Very Dense > 65 fine (f) 3/4" 1o No.4 | 191 10 476
Heord 40 SAND No.4 to No.200|4.76 t00.074
as =* coorse (c) | No.4 to Ne.10 | 4.76 10 2.00
medium (m) | No.10 to Ne.40 |2.00 to 0420
CONSISTENCY CLASSIFICATION fine (f) No.40 10 No.200 | 0.420 10 0.074
SILT 8 CcLAY Below No.200 |Below 0074
GRAIN SIZE CLASSIFICATION
WOLF CREEK INDUSTRIAL PARK PROJECT ND: 85-510
LOWRY & ASS0OCIATES Idaho-Maryland Road a m: 12/85
GEOTECHNICAL ENGINEERS Grass Valley, California DATR:
PLATE NO: 4
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ELEVATION

-LINE S1-

-NOTES~-

1. Geologic legend shown on Plate No. 6.

2. Date of exploration:

3. Elevation reference:
are approximate only.

11/6/85.

U.S.G.S datum; elevations shown

4. The geologic sections depict approximate subsurface
geologic conditions as inferred from the geophysical

surveys only at the locations and on the date indicated.

feet

ELEVATION

LOWRY & ASSOCIATES
GEODTECHNICAL ENGINEERS

DRAWN BY: . C. Barmby

CHECKED BY: J. O. Short
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WOLF CREEK INDUSTRIAL PARK
Idaho-Maryland Road
Grass Valley, California

DATE:
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Sample: Borings No. T2 and T2, depth 3'-6' WOLF CREEK INDUSTRIAL PARK
Description: Green-brown weathered serpentinite Grass Valley, California
Equivalent Unified Soil Classification: CH Plasticity Chart
la% LOWRY & ASSOCIATES
P\Y GEOTECHNICAL ENGINEERS
paTe: 12/85 PROJECT No.85-510
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LOWRY & ASSOCIATES

WHISPERING PINES ASSESSMENT
DISTRICT IMPROVEMENTS
Idaho-Maryland Road at Brunswick Road
Grass Valley, California
L & a No. 86-73

RESISTANCE VALUE TEST
(California Test Method No. 301-G)

Soil Description: Yellow-brown clayey
silt

Boring No.: CN-2 (Centennial Way)

Depth: 9' - 13-1/2"

Dry Unit Compaction Exudation Expansion Pressure

= III|' Il N I BN B B . ‘lSII Il I N = B .

pecimen Weight Moisture Pressure (dial Resistance
No. (pcf) (%) (psi) reading) & (psf) ("R") Value
3 1009 20.1 192 35 108 3
2 114 18.6 352 20 390 19
3 118 17.0 444 160 693 35

"R" wvalue at 300 bsi exudation pressure = 15

Design Least Equilibrium
Ml "R" Value
B.5 14

PLATE NO. A6
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LOWRY & ASSOCIATES

WHISPERING PINES ASSESSMENT
DISTRICT IMPROVEMENTS
Idaho-Maryland Road at Brunswick Road
Grass Vallev, California
L & a No. 86-73

RESISTANCE VALUE TEST
(California Test Method No. 301-G)

Soil Description: Light olive-gray silt
Boring No.: WP-1 (Whispering Pines Road)

Depth: 12' - 16-1/2"

Dry Unit Compaction Exudation Expansion Pressure

----r---

e

Specimen Weiaht Moisture Pressure (dial Resistance
No. (pecf) (%) (psi) reading) & (psf) ("R") Value

1 126 13.6 184 25 108 16

2 129 12.3 280 70 303 46

3 130 110 480 135 585 56

"R" wvalue at 300 pnsi exudation pressure = 47

Design Least Equilibrium
Lol 1l e "R" Value
T<5 26

PLATE NO. A7
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LOWRY & ASSOCIATES

WHISPERING PINES ASSESSMENT
DISTRICT IMPROVEMENTS
Idaho-Maryland Road at Brunswick Road
Grass Valley, California
L & a No. 86-=73

RESISTANCE VALUE TEST (REPROPORTIONED)
(California Test Method No. 301-G)

Soil Description: Grav-green silty fine to
coarse sandy rock to /"
Mine tailings

Boring No.: WP-4 and WP-6
(Whispering Pines Road)

Depth: 0 - 24"

Dry Unit Compvaction Exudation Expansion Pressure

PLATE NO. AlS

Specimen Weight Moisture Pressure (dial Resistance

| No. (pcf) (%) (psi) reading) & (psf) ("R") Value
1 133 8.8 176 2 9 70
I 2 135 7.6 328 6 21 74
l 3 143 6.3 464 14 61 76
l "R" walue at 300 psi exudation pressure = 73
I Desian Least Equilibrium
S "R" Value

I > 5.0 73
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LOWRY & ASSOCIATES

GUIDE EARTHWORK SPECIFICATIONS
WHISPERING PINES ASSESSMENT DISTRICT
IMPROVEMENTS
Idaho-Maryland Road at Brunswick Road
Grass Valley, California
L & a No. 86-73

SECTION 2A - EARTHWORK

PART 1: GENERAL

1.1 SCOPE
a. General Description

This item shall include all clearing and grubbing,
preparation of land to be filled, filling,
spreading, campaction, ohservation and testing of
the fill, and all subsidiary work necessary to
canpl ete the arading of the pavement areas to
conform with the lines, grades and slopes as shown
on the accepted Drawings.

Bs Related Work Specified Elsewhere

(1) Trenching and backfilling for sanitary sewer
system: Section .

(2) Trenching and backfilling for storm sewer
system: Section .

(3) Trenching and backfilling for underground
water, telephone, natural gas, and electrical
supplies: Section .

1.2 PROTECTION

a. Adequate pmrotection measures shall be provided to
protect workmen and passers-by the site. Streets and
adjacent promerty shall he fully protected throughout
the operations.

bh. In accordance with generallv accepted construction
practices, the Contractor shall be solely and
canpletely responsible for working conditions at the

p4s ll‘i' Il .l I - B EE . ‘Irl N Bl = B = . ll:l'
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Prepared

February 27, 1986

GEOTECHNICAL REPORT
WHISPERING PINES ASSESSMENT
DISTRICT IMPROVEMENTS
Grass Valley, California
L & a No. 86-73








































































NEVADA COUNTY RESIDENT{AL BUILDING INSPECTION RECORD 9 , (Q"

PHONE#

rotes vovenes 12505 BTl Pood v <A-SB — 14
OWNER LM)/W L DPMAD

CONTRACTOR

[DES! P!

(" —SLalT DSt a f A ofE

-

PERMIT# m —7<=>2 Oﬁl*

PHONE #Zp I

dv\ ey )O/k/d};g

LIVING SPACE: [gBDRMS: U/ [GARAGE: /" [DECK:/ 7 |sPORAGE: [uBC: 77 | 1ssUE DATES/ 5 %
TYPE APPD DATE TYPE APPD DATE TYPE " APPD DATE
ISETBACK / ADDRESS [FRAME [MISC INSPECTIONS
[SERVICE GROUND [ROUGH ELECTRIC FIREPLACE THROAT
JFOOTINGS/FORMS/STEEL | ;7§97 “f- {ROUGH PLUMBING ICE GUARD/ABV 5000 FT
IGROUND PLUMBING h ROUGH MECHANICAL DRIVEWAY / ENCROACH
OK TO POUR LATH NAIL SPECIAL INSPECTIONS
B [ o P - ;
ENf'Q (2e.c c] PTP 20| [PX TO INSULATE Grape Bm P3P 137 00]
[VAPOR BARRIER INSULATION CERT LA | - ’ 2
fm__ rIBER  STEEL ?F‘% Ax! qu.& /\’EV\‘J STen / Fir P“ S t 2 0
OK TO POUR CEILING R____ APPROVALS DATE
WALL R
[UNDERFLOOR FRAME OK TO SHEETROCK FIRE PLANNER INSPECT) 3-19.01
" JPLUMBING MECHANICAL ELECTRIC SERVICE < po-p ci,\)!-ni ,
<1$-4 Ji |
INSULATION R SHEETROCK NAIL TEMP POWER POLE i °
IOK TO COVER [BLDG GAS PJ-P L/j[ 0 i GAS SERVICE (METER) , ;7 7
JROOF SHEATHING | [UNDER GROUND GAS rof 44 .S-6&{ |[Evviro. HEALTH R | #/25/57
OK TO ROOF BLDG SEWER IPARK & REC FEE .,e/ v /7
EXTERIOR SHEAR [UNDERGROUND Jroap FEES s
CONDUIT
OLD DOWNS fWATER SERVICE TEMP OCCUPANCY : DATE
K TO COVER K TO COVER # DAYS

INSPECTOR CERTIFYING FINAL COMPLIANCE WITH ALL

PPLICABLE CODES AND APPROVED PLANS FOR FINAL OCCUPANCY:

7

pDATE: § ~ [0~ ©
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OWNER '
LAWLER DAVID A
483 KENTUCKY AVE
BERKELEY, CA 947@7

NEVADA COUNTY BUILDING PERMIT - RECEIPT

NOTE: If, after saking this certificate you should becose subiect to Horkeen's Comp provisions of
the Labor Code, you sust forthwith comply or the persits shall be deesed revoked,

I hereby certify that I have read this application and that the information is correct. [ agree to
co:plytupith all applicable County Ordinance and State Laws pertaining to construction and related
activities,

Total ‘Amount Paid....

PROJAEROFSERIPORURE /CAR/WITH FOUNDATION UNDERFPINNING
LENDER
APPROVALS FLNG7SITE
DATE BY
REMRION @ SG. FT. AT $0. 00 = $0. 00 28/25/00
Total Sqft = 7] Total Valuation = $0. 00 APPLIED
ISSUED @9 /ub /ad
LAST
: RENEWED
; DECCARATIONS »
@ OHWAER BUILDER DECLARATION-I heveby affirs that 1 a@ exeapt from the contractors license law, pescrirmon | Coor ATMENT _—
Business and Professions Code {Sec, 7831.5) bz one of the follouing: 122 PLAN CHECK HISC f3.68
a) I; as the owner of the property, will do the work lxself witheut hiring any nﬂloyees, and the 155 PERMIT ADMIN FEE 24,98
building or structure is not intended for sale. {Sale or offering for sale within one year after Sessssemm==ss
coapletion is presusptive evidence that the structure was undertaken for purposes of sale.) Total FeeSeuvarvasaas 167,98
bY [, as owmer, as contracting with licensed contractors to construct the project. (Sec. 7844).
I, as owner, will esploy workers with wages as their sole cospensation. (Sec 7844)
d) I as exespt under Sec. . Reaso PAYMENT
2. CERTIFICATE OF EXEMPTION FRUM WORKREN'S COMPERGATION TNSURRNCE - I certify that in the perforsance
of the work for which this persit is issued I shall not eaploy any person in any sanner so as to HARK D HALE @3/06/08
becone subject to Workaen's Cospensation Laws of California.
j Check Nusber 1891 167.98

167.9¢

PLAN CHECKED BY:

WNER CONTRACTOR( AGENT /|

NED
DATE: ATURE:

ISSUED BY:

95€MAIDU AVENUE » NEVADA CITY, CA 95959

é)FFICE (530) 265-1444 » FAX (530) 265-1272 « INSPECTION REQUEST (530) 265-7070




NEVADA COUNTY BUILDING PERMIT - RECEIPT

OWNER

LAWLER DAVID A
483 KENTUCKY AVE
BERKELEY, CA 94707

PROJECT DESCRIPTION

@00 | 67956 |0

QQa72@94

I hereby certify that I have read this application and that the inforsation is corvect. I agree to

gg:plytpith all applicable County Ordinance and State Laws pertaining to construction and related
ivities,

N WORK HAS BEEN STARTED ON THIS PROJECT

Signature (Owner/Builder/futh, Agent)

SHAFT CLOSURE/CAP/WITH FOUNDATION UNDERPINNING LENDER
APPROVALS ] 4 a
DATE BY ‘ g. ;:Z
VALUATION . .
REFAIR @ 56. FT. AT $0.00 = $0. 00 APPLIED *8/25/00
i Total Sgft = 1} Total Valuation = $0. 02
ISSUED
LAST
RENEWED
FEES/PAYMENT
DECLARQT I DNS DESCRIPTION FEES
1. OWNER BUILDER DECLARATION-I hereby affirs that I am exeapt fros the contractors license law,
Business and Professions Code (Sec. 7831.5) by one of the folloni::e: 22 PLAN CHECK WISC 28.¢0
a) I, as the owner of the property, will do the work |¥self without hiring any elﬂloyees, and the 111 INSP INIT 135.8
building or strecture is not intended for sale, (Sale or offering for sale within one year after 1580 DOCUMENT ARCHIVING L3
cospletion is presusptive evidence that the structure was undertaken for purposes of sale,) 1506  DOCIMENT ARCHIVING 10.35
b) 1, as owner, as contracting with licensed contractors to construct the project. (Sec. 7e44), 155  PERMIT ADMIN FEE 52.40
¢} 1, as owmer, will esploy workers with wages as their sole coapensation. (Sec 7044) =
d) 1 an exenpt under Sec, . Reason Total Feesieecnsensns 22%.18
2, CERTIFICATE OF EXEMPTION FRON WORKMEN'S COMPENGATION INGURANCE - 1 certify that in the performance
of the work for which this persit is issued I shall not eaploy any person in any wamner so as to
becose subject to Workeen's Cospensation Laws of California. o PRYHENT
_MOTE: If, after making this certificate you should becowe subject to Horkeen's Comp provisions of
- the Labor Code, you sust forthwith cosply or the persits shall be deesed revoked. MARK D HALE 08/25/80

Check Nusher 1089 22710
Total Asount Paid.... 22010

7.2
7‘
_/\J

L/

DATE: SIGNATURE: : OWNER CONTRACTOR AGENT

PLAN CHECKED BY: __#7. £
ISSUED BY: /

950 MAIDU AVENUE + NEVADA CITY, CA 95959
OFFICE (530) 265-1444 + FAX (530) 265-1272 « INSPECTION REQUES

T (530) 265-7070

Shabth  ieh - -



O~ S8/ -19
DAVID LAWLER /RO 75/
483 KENTUCKY AVE. BERKELEY, CALIFORNIA 94707 *
(510) 549-9694 FAX (510) 525-6114

9-1-00

County of Nevada
Building Dept.

950 Maidu Ave.

Nevada City , CA 95959

Office phone (530-265-1444)/Fax (530-265-1272)
RE: POWER OF ATTORNEY DOCUMENT

This document hereby grants power of attorney to Mr. Mark Hale of
Grass Valley, California from Mr. David A. Lawler - to conduct business
matters on behalf of Mr. Lawler with Nevada County -‘B'u‘ilding Dept
staff on permitting and financial issues pertaining to Mr. Lawler’s
12305 Bett Rd., (AP 09-581-19)(Lot 1 Bett Acres) Grass Valley
residence and property :

Sincerely,

DAVID A. LAWLER
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INFORMATICN CIRCULAR

DEPARTMENT OF THE INTERIOR ~ RUREAU OF MINES

SEAFT SINXING WITH A SHOT DRILL, IDAHO MARYLAND MINE

GRASS VALLEF,: canlz.l/

By J. B;‘NBWSOE&/v@&d»Gn 7. Jaczsonﬂj

cw 7

INTEONUEITON

This is one of a series of circulars dealing with mining methods, prac-—
tices, and costs. It describes the method of sinking a shaft 60 inches in
diameter with a shot drill, as employed at the Idaho Maryland mine, Grass
Valley, Calif. The operation involved ‘a great deal of experimentation in
epplying the shot—drill method %o large bore drilling, overcoming mechanical
and other difficulties vhich developed during sinking, and developing operat-
ing technique. Under such circumstances, costs are obviously higher than
they would be after the pioneer work has been done, but even so, these actually
obtained compare favorably with costs of sinizing by more conventional methods.

ACKNOWLEDCUENTS

The authors sre indebted to Mr. Errol McBoyle, president of the Idaho
Maryland Mining Co., not oulv for his cooperation and advice during the sink—
ing of this experimental shaft, but for permicsion to preparc this articlo
for publication with the inclusion of cost data.

-

PURPOSE OF SHAFT

A new shaft was recuvired at the Idnho Haryland mine to servc for venti-
lation and supply purposes. 4 circular sacft is ideal Tor vontilation because
it furnishes for a ziven aree & minimum area of rubbing surface and hence, a
winimum frictional loss. For cage nurposes, vhere one cowpartment only i1s to
be employed, a circular shaft often gives, cxzcept for handling rectangular con—
,Yainers, & maximum.ratio of useful cage area tc the totzl ares of the shaft.

’I!i‘The‘Bufeau of Mines will welcome reprinting of this paper provided the
~following footnote acknowledgment is used: "Reprinted from U. S. Bu—-
of Mines Information Circular 6923,
the congultine engineers, ©., 8§ Burea

Mines.
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{%and hod sunk one large-diameter hole in connection with wire~

, h deep holes of large diameter, congldersble troubls was ex~
because of the drill rods whipping in the hole. Considerable time
sconnecting and disconnecting the rods, and g long-string of rods is

ve. These considerations led the senior author to design a drill with?‘}
Irive:mechanism and core barrel close-connected go that they could be =
red into the hole together, The third purpose of thisg shaft, then, was

‘develop equipment and operating technique based on thig design.

" NATCRE OF Gromnp

At the site selected for the’ spart,
be penetrated would
is as follows:

i1t was. anticipated that the ground t
te mogtly serpentine,  A-'lng of the formations penetrated

“ . e v

Feet

S

0~ Ly Alluvium, mined by han
Y4 -~ 180 — Gabbro.
180 ~ 182 — Fault,

d and square~set.

182 - 415 —- Serpentine, blociy, increasingly treacherous at greater
depths ~ contained several diabase dykes. ;

15 « Y70 — Ankerite, very heavy and treacherous.

470 - 710 — Serpentine, generally firm,

710 - 750 == Fault raterial, streaked with heavy gouge seams,

750 = 1080 ~—
1080 - 1110 —
1110 = 1125 =

Serpentine.
Treacherous serpentine.
Serpentine,

The serpentine ag encountered in the min
where shattered by faulting or highly altered, and it was believed that a
drilled shaft would have an additional advantage in that there would be no
heavy blasting to shatter the walls of the shaft, and that, therefore, the
drilled shaft would probably stand for the most part without lining,

e generally stands well except

Drilling characteristics of the various materials were as follows:

Gabbro ~ drilled 6 to 10 inches per hour, produced cuttings which
Packed firmly and caused some difficulty in removing cores, '

. i

ay due to inexpe;ienée, The lower fa@it
Fe ° .

Dpver fault zone -~ caused del
zone was drilled without difficult

Serpentine ~ drilled 12 to 20 inches per hour, produc

which did not hamper the other operationsg,

ed .colloidal sludge

4/ Newsom, J. B., and Bowles,
and Min. Jour., wol. 124

Oliver, A New Adaptation of s Wire.Saw; Eng.
y No. 12, December 1933, ppo. 506~508,

-.2_

46Uy




Drive shaft

Lifting ball__

Jack screw ——>

Ammeter

4« Starter box

Thrust bearing

Jack screw—‘—'@i

‘Thrust-bearing
winch

«— Floor level

Main drive gears
and bearings

Upper end of core barrel

/ S

Flgure - <eneraligzed cross-section of shaft drill.




1.-C. 6373

%?aggerite and Treacheroug'ﬁegpentine ~ drilled g o 15 inches per houT,
i, 1eces from the walls often slipped in against the core parrel and re—
bed operations. C

the work was | feet, but in

ore during most of
t, due to thesge

The average length of ¢
gth was not over H fee

., peavy ground the average core len
-giyping plockss

> DESCRIPTION OF EQUIPMENT AND MODE OF OPERATION

‘and an ajr hoist on the sur—

The Jjob was started wi

re, oNG with only the drill and core barrel far the -arilliog operation. As
ne WOTK progressed, various needs fc;4auj@liaxy»cquipment‘§¢Neloped and were
1lede Then the Jjob was in its(lagt'stages, phe.equipmﬁpm egployed included

he following major items:

th on ordinary brivots

-
yoe roar 4

standard wooden headframe -~ consisting of 12- by le~-inch timbers; height

f headframe, g3 feets

Hoist — 150 hpe, double~drum; TOPe gpeed, - 600 feet per minute.
Power cable reel — A converted steel hoiéf with a 20-hp. motor, the
flanges built up sO the reel carried 1,150 feet of 3—condﬁctor, rubber—covered

. poweT cable.

9 Core~handlinggg;rangements ~ consisting of a draWbridge which could be

jowered over the drillhole, and a wooden platform caTe In operation, the

cores were hoisted above the collar, the drawbridge was 1owered, and:the carl
e car and pulled to

-qas pushed under the core, which was then 1owered onto . th

“the dump.

3

E*. .

hew PRt
gp Y

Underground Eguipment

7/
the two parts, the ariving mechanism and the core

ed as a single unit which was - lowered ipto the hole.
ar cab which contained room for

tating by screw jacks which

The drill consisted of
parrele These were assembl
The drive mechanism was agsembled in a circul
the drill runner, and the cab was kept from Tro

could be et agalinst the wallse

The unit was driven by a 4o-hpe motor, with reduction gears b0 give &
core-barrel gpeed of €0 revolutions per minutes
with a cutting ehoe 11 inches thick bY
ter of the shoe was

The core varrel was 15 feet 1ong,
The outside diame

12 inches high attached to. the lower end.
£9-9/16 inchese

The actual cutting was done by chilled shot. No attempt wes nade to usée
other cutting ~~dia, such as ingert teeth, oT angular-abrasives.

-




g iy
1lows?

. The hole deviated from vertical in the heavy ground at a depth of Y50
feet, Since deviation in a vertical shaft must be avoided, it was necessary
to devise a method of bringing the hole back dn line. This was accomplished
with a short core barrel, which was fitted with a standard-size shoe, but was
enough smaller on the upper.end so that the upper end could be held to one 8
of the drillhole,. thus changlng'the‘dlrection. This device proved simple anﬂ ;
satisfactory in ope*a41cn.. P o

The other snecxml - 2Or2 barrel was’ ai eype21m°ntal barrel built to ex—
tract cores when the hmachine wae hoisted £o the surface directly after the
drilling was completed, Thigs special- barrsl was not delivered until the job
was so nearly completed that experiments with it ‘were not finished. However,
enough work was done to demonstrate that such a.barrel can be employed and
will probably be used on future work in blocky ground,

In addition to the drilling mechanism and core barrels, there was a core the
puller consisting of a tapered ring and a number of fluted dogs. This was de~ e sir
signed in such a way that it could be lowered around a core and when hoisting ' .
pressure was put on the core puller, the dogs would contract and grip the rocks ¥ Su:

i
After cores were removed there was always a certain amount éf lcose rock in -

the bottom of the hole, This was removed in an ordinary nalf-ton mucking ?
bucket fitted with a safety hood., The hood was attached to the bucket in such
& way that the bucket and hood were a unit, and the hcod could not be lowered

ontc a man in the bucket or standing beside it. Water was handled with an ‘
ordinary clack~valve bailing bucket holding about 150 gallons of water., When
the drill .was in the hole, men were raised or lcwered in a torpedo—shaped gteel
shell, 22 inches wide by 14 inches thick by 7 feet long, pointed on ®Bach ends
& supply of fresh air in the bottom of the hole was required, and this was fur
nighed by rumning compressed air through a half-inch hose which was lowered and
raised by hand.

ka

" 4m ordlnary be11~s1gnal system was used, with special 51nnals to fit the
Job. .

Iz

Cycle of Operations

The drilling cycle was as follows:

l, Lower and line up the drill,
2. Drill,
E. Hoist 4rill from hole and move to one side.
« Bail water and cuttings,
Hhe Lower core lifter, break off core, and hoist and dump core,
6. Bail water and cuttings.
7. Inspect and clean the bottom 'of the hole. ‘
8. Run in & feet of water in preparation for next drilling cycle.
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e , SAFETY RECORD

N gafety precautions consisted mainly of continual‘care in training mehe -
é;.r'éxample,.there was always an apprentice on the crew. Safety belts were
occasionolly

2 it f*worn whenever men were riding up and down the shait. Blasting,
gryﬁ? B ‘yoquired to break the.cores, wWag all done Dby glgctricity, with the men on the
ned T surface.  No men were ever hoisted with heavy 10@&3; ‘The walls of the ghaft

h week from top to botiom for loose ground,

Qwag SR were jnspected and tested .once €acC
e ‘uﬁjgnd the general rule wes never to0.do onything:eLse When'sbmething could be
and RN done to increase the gafety of the operation. T.ere loog® ground was en~

countered, it was made safe before any operetinns weqejcarried below. The re—

g it of these policies was to coupiete bae asle with bul.one accident, and this

 oply a simple leg fracture. Tde “c tne small mudber of fen, 1t was possible
“thorough training to each man

° N B ., supervise the emtire operation closgly and give b
job -SUNEEER employed. | T ‘

ver, .

1 COSTS

al cost of the 1,125 feet of ghaft, including

Following is. given the tot |
ercction) and the direct

the plant (materials and lavor of installation and
‘ginking cost, as talten from the books of .the company:

surface plant

in
Headframe, /hoist house, ond change house s « + = « ° ° $l4,670.10
pransformers and Y0-hp. motoT . . « -« e e e e e o 576.31
’ oein. and U-in, air Pipe . .+ . o oeie ottt .. . 660.24
1 ' ¥ . 150-hp. hoist (second hand) o e« o s ¢ eir s 0 . 3,681.16
hen 3 1 soubio—drun tugger Roist .+ e s e sttt 585,00
I  Tugger hoist . o e e e ce e e mmt T e e e e 152.29
. 229.83

: Ligllting a.nd Sigléﬂ Systems « @ oo s o o o 0 « 8 °

3 fur- g8 ST : . * TR Tocl 98
; ! : Total plant $10,254.98

thaft Boring Touipment « « o « o ¢ * = * v ettt

5,3%3.58
Total plant and shaft boring equipment 15, 58856

Shaft Boring Cperation

Following is the cost of actual sinking operétions=

LODOT o o o o o o = = o o s 00 = $17,368.96

Slxpplies............-o- )4'38)"'7'5)4'

Power [ ] L ] * . L] * L ] [ Ll L] L ] L ] L} L] [ ] [ ] 1,061 .11
Miscellaneous « « o = = ¢ © = ° * *° 7,2u8 .2l
. 26,52R.8

Total operation . « « - T
... 2,11k

Grend total plant, equipment, and operation . . .




epth of shaft, 1,125 .feet) - e I
e - o : B Gost per i‘oot‘

Ila;bor‘. e & o o o o e o 040’0‘.-0 :.V. * o ‘8 o .'."'l $1'E
Supplies..'.....--...-...’..-'..‘..'

Power e 8 e s s v s s s e 8 e v e we & o e e o w Lo 09)+ o '
Mi Scella-nEOuS * s i"n.’;‘;f £ TSrk PYCREL I SNE TN BN e e e #- e’ ' - 2.89 Lok
Potel, ., FoiSlgieior . 23.57 Y

The above fhrent operat m cbsb Der oot doe0 not include depreciation
on the equipmenti: J’t dodz mclu,de ‘the’ follang, items:

“el . ‘I~°lﬂr.,_
.. L -'-.‘

All direct labor and supervi s1on, ~1'nc1udlng hoistmen - also including
the labor spent .in supporting the walls where nécessary.

Supplies — includes all direct drilling supplies, such as shot, drill
shoes, small tools, 0il and grease, and send and cemént for concrete.

Power — this item was taken from the com_i_)any's distribution sheets. The
power was not metered. The various motors in use have been mentioned above.

"Mi scellaneous" consists prineipally of repair parts to the drilling and
other equlpment, and shop costs. / :

In considering the probable future costs, it must be remembered that the
total costs covered the experimental periods, as well as the more satisfactoly '
sinking periods. The experience gained in sinking this shaft. covered so many
types of ground that with holes 5 feet in diameter this experimental lost time
should be greatly reduced in the future. The direct sinking-costs should be
further decreased by the use of heavier, better-powered equipment, and improve”
- ments in handling technique.

O m

T E
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. During the 35—~day period from July 23'to Avgust 27, 1975, the operation
#85 comparatively free from experimental lost time and equipment failurese
sme figures obtained during that period follow:

E jod coyered: July 23 to hugust 2T, 1935
¥ pepth_sunk?
f oreric1: Blocky serpentine, sith gome enlerite.

160 feet (B45 to 705 feet).

N

o g jsbor end Supervision: Cost per fool
| Setting and removing arill $1.39
Drilling ‘ - . 2.21
o ‘ : . $3.60
Bailing L : «98
: . .98
Mucking cores ) 2.20
The Removing cores with core puller 1,k
Ca e § 4 / 614‘
3
and ._.", : Drill meintenance & repairs - | .20
. Cementing walls 51
. Iost time S Leld
tory i OTAL TABOR AND SUPERVI SION 10,10
any o3 '
+ . . .
.‘tc)ime i Crew cost per hour, including bonus . 192
TOVe- ~ pther expenses (gee notel
M Drill shoes - | 1,03
‘3 - Power . «H0
e | Shot v .60
-~ Concrete and steel for wall support 17
Lighys, small tools ; .15
Repair partis, experimental supplies &
Miscellaneous : _1.24
TOTAL DIRECT COST , 13.79

- Note: The charges marked "Other expenses” are taken from averages of long-
er periods, &s the books were nol balanced at the veginning and. end of the drille-
ing period under discusslion. " e -

—————r e cessnsnennnnnnniti
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% Drill runners were paid $5.,20 per éay, helpers $4.U0 per day, and the
prentice $i4. U0 per day. The footage sunk was measured twice a month and
£ tonus of $1.00 per foot was divided among the drill rumners and helpers in
Eaecordance with the amounts carned, The apprentice and the foreman did not
Kyore in this bonus. At the beginning of the work, labor turnover was high,
Baot during the last six months there were no changes in personnel.

r

COMPLETED SHAFT

' Guide Ingtallation, Cages, Corduits, etc,

, Steel shaft guides hung on stud bolte were ingtalled, The guldes were
Siet 1-1/2 incheg from the walls, so electric conduit could be placed behind
Finem. .Since the walls are smooth, the guides were easily elined and were
-.fastened to stud bolts set in drill holes. ' '

{ The cage was built with three detachsble decks, each of which will accom—
gnoda.te 10 men comfortably. There was some question as to the efficiency of

. gteel safety dogs on steel guldes. However, the cage was tested empty and with
. g ton weight, and the dogs found to hold. The method of testing was to .suspend
. the cage from a hemp rope, which was then sawed in half,

o / = 1
: The cage containg an electric light, and signal knocker, Power for these
ig trensmitted inside the cage through a trolley at a potential of 32 volts.

A 2-inch, fresh-water line extends down the shaft, and it is planned to
hyun & U~inch air column. The mine water is pumped at the main shaft.

The cage is circular in cross—-section, with 2-inch wall clearance, and the,
gides are flatimed to make room for the guides., The effective area is quite
large, as follows?

19.7 sq. ft.
80.1 percent

Area of opening
Cage area
Percent effective

APPLICATION OF METHOD

Future work may be expected to define the boundaries of application of
the boring method and possibly to enlarge the field. However, based on present
repults the following limits seem indicated:

Diameters ~ between 2 feet 6 inches and 6 feet,
Depths — not less than 100 feet, not over 1,500 feet without
cutting stations.
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Crew-hourg i« -
per foot
Settlng and moving drill ' - "0e723 - ]
Drilling _ 1.150 :
Bailing «509
Mucking broken ccres 1.150
Removing cores with core puller « 750
Drill maintenance and repairs .10k
Cementing walls .265
" Lost time ' 609
Total : 5¢260

Those most familiar with the work feel that an average sinking rate of
well over 5 feet per day should ultimately be obtained. That this expectationy

1s not entirely unreasonable is indicated by the results for a
good ground, as follows!

Yootage, 3 days 2l feet
Direct labor, per foot $6, 41
"Other charges, per foot 34 T4

Total per foot ' 10.15

Wall Support

It is difficult to give total costs for this part of the operation, be-
cause bad places in the walls ranged from small patches to groynd so bad that
2 golid column of reinforced concrete had to be built, with the shaft opening .,
ingide of the column. The method used was simply to dig out the bad ground
far enough back so g shell of reinforced concrete could be placed in the cavi
Then a lattice of reinforcing bars was built in the opening, an expandible fo
was placed and cement was peured behind the form. 2l~hour cement, quickened
with 2 percent of CaCl,, was used for this work. During one period when &
large proportion of the time was spent on wall support, careful records of time
and materials were kept. They showed approximate costs of $10.00 per foot of .

shaft for labor and $2,50 per foot for materlals, a totcl of $12,50 per foot
for the portion cemented,

Organization of Crew and Wages

- The crew consisted of eight men, as follows:

1 foreman
3 drill runners (1 for each shlft)

1 apprentice



Ground Che ‘g scterigtics T

Experience of others, and the previous experience of the genior autho
in drilling stratified anc creviced ground and-in drilling ground contalning i
‘cavities, shows that such ground can be handled satisfactorily. Hard ground
does not greatly delay the operation. Ground support may, of course, add to
‘the cost, as it would in any type of sinking operation.

Yater Conditions

This is an unknown factor at present. The shaft described in the fore=
going pages made about 7,000 gallons of water per day. Methods of handling -
heavy flows of water have been worked out on peper, but they have yet to be -
proved in actual operation. L

- Inclined Holeg

\

The writers have not had experience with inclined shot drill holes.

& group of Holes

.Since the helpers are idle most of the time, it would seem that.a single }'f
helper could serve two or more drill runners. A foreman could easily look
efter two or more such holes, Thus, a group of holes, to produce in effect a

two— or three-compartment shaft, apparently would not cost two or three times
as much as a single hole, '




Photograph provided by David Watkinson



~ Idaho-Maryland Mine No. 2 Shaft Collar
"'Round Hole" 5 foot "Bored" circular shaft)
Glenn Waterman & Joe Landis on left, Jim & ?
on right. March 1943

Photograph provided by David Watkinson



ldaho-Maryland Ming 5ft. diameter
cores from the Roun@ Hole Shaft

Photograph provided by David Watkinson



" il
ldaho-Maryland Mine :,
Jack Clark with Round Hole S head frame 1.

1941 &l &

- -

Photograph provided by David Watkinson



Glenn C, Waterman
11205 NE Wing Pt. Drive
Bainbridge Is., WA 98110

206-842-1352

September 3, 1997

Mr Jack Clark,
437 French Ave.,
Grass Dalley, Calif. 95945.

Dear Jack:

Al helle from the rain country. Hope all is well with you and that
growing older isn’t too bad after ali!!

For sometime | have wanted to write a geological paper on the
Idaho Maryland mine and finally got around to it. No one has ever
written a story of the mine since it was re-opened in the twenties, and
as far as | am aware no one has ever descibed the geology (including the
Brunswick). The U.5.6.S. was denied permission {by MacBoyle) to study
the mine durng the investigations of Johnson, and very little of the geol-
ogy of the mine was mentioned in his Professional Paper. Before all of
we old timers are pushing daisies | though | it was about time for some-
one to write a story of the past. '

| have contacted the editor of the quarteriy publication of the
Society of Economic Geologists and she is interested in my geological
account. However, she wrate that | should receive permission from the
owner (s) of the mine, giving me an 0K to publish.

Shortly after my trip to G.UJ. Mark Payne seemed to scratch me off
his list and he never answered my letters. [ndirectly 1 have heard that
the investigations leading to a possible re-opening of the mine have
been abandoned. Thus, | am writing you and asking if you will give me
the name (s) and address of the mine owners so that | can write them.

in the event the owner wants to know what | want to submit as a
geological account of the mine, | am enclosing a draft of the proposed
paper (without photos) which you could give to them. In any event | will
write after | receive their address from you.

If you have comments on the paper | would be delighted to hear
what you have to report.

Best wishes, /‘Zﬂ/)

Glenn Waterman




Glenn C. Waterman
11205 NE Wing Pt. Drive
Bainbridge Is., WA 98110

206-842-1352

September 38, 1997

Mr. Ross Guenther.

Emperer Gold Corp.,

P.0.Box 18368--12583 Brunswick Rd.,
Grass UValley,

CA 95845

Dear Ross:

_ Many thanks for reyiewing my !daho Maryland paper and sending
Review notes by Wark Payne. | have incorporated many of his suggest=
ions in the enclosed modified paper. | appreciate that you will give me
permission to publish, pending final approval.

filso, thanks for the fine underground phgtographs. We took many
underground photas during the period 1934-1947. They would provide a
great historical geolgpical record if someone hasn't already destroyed
them!! fliso, you di&(mclude a copy of your June 1997 report prepared for
the N. Calif Geological society. | wauld like to read it.

filso enclosed are fome notes for Mark with repect to some of his
comments. fis you are well aware, few (if any) geologists agree with one
Bnother--ogjy explainahle by the fact that 6od was pretty compficated
and geological study of his camplegities yields diverse opinions. In my
case, old age aiid ladg of personal involvement in the final few years of
IM gperations left me a bit 'short’!!

Sjrrerely,

s

Glenn CADaterman



The Idaho Maryland Mine (Dersion short)

Glenn Waterman, SEG, P. Eng.

ABSTRACT

The Idaho Maryland mine is a famous old California gold mine first located
in 1851 and operated near continuously until 1914 when it was closed as ostensibly
‘worked out’. The mine was reopened in 1919 and a new ore shoot, #3 vein, was
discovered. It proved to be the mainstay of the mine until World War #2. Through
the period 1937 to 1941 the Idaho Maryland Mine was annually the second largest
gold producer in the United States, The mines were closed in 1957.

The structural controls of the veins, faults and oreshoots, the morphology
and genesis of the veins, and the controls of gold distribution are of sufficient in-
terest to warrent a geological description even at this late date.

Consideration of the overall genetic problem from source to sites of depo-
sition poses a number of questions that need further study.

HISTORY

The Eureka-Idaho-Maryland mine in the Grass Valley district, was one of the
earliest California lode gold mines, located as the Eureka claim in 1851. The gently
easterly-raking ore shoot was successively mined under the Eureka, the Idaho and
then the Maryland claims. The mine was closed in 1914, considered as ‘worked out’.

In 1915 Errol MacBoyle, a mining engineer, assembled all the Idaho group
claims under one ownership, and in 1919 optioned the combined holdings to the
Harry Payne Whitney syndicate. This syndicate dewatered the workings and started
an exploration program. They found the highgrade #3 vein on the Idaho 1900 level
but the vein was cut off above the level by a fault and they were unable to locate the
faulted extention. The mine was closed in 1925, the property reverting to MacBoyle.
He kept the workings clear of water and raised funds to explore for the faulted vein.
Exploration in the Idaho located the #3 ore shoot under the fault above the Idaho
1900 Jevel. This rich orebody was mined from the 1900 to the 450 level and largely
sustained mine production through World War #2. In 1926 (according to infor-
mation from Jack Clark) MacBoyle consolidated the Brunswick and Morehouse
mines into the Idaho Maryland group.

The adjacent Brunswick mine was reopened in 1935 and later connected to the
Idaho. At the onset of World War #2 the Government, by order 1.-208, forced clo-
sure of the mine (and other gold mines) because of the shortage of miners at base
metal mines. The Idaho was reopened after the war and continued operations until
1957 when it was permanently closed because of dwindling and marginal grade ore
reserves under a low price of gold relative to increasing production costs. As far as I
know the US government never reimbursed the mine owners a single cent lost
because of what ‘we’ thought were illegal mine closures. Indeed, most of the gold
mines that were forced to close in 1942 were financially unable to reopen after the
war years.



I was junior geologist, geologist and Chief Geologist at the mine during the
period from 1934 to 1942 and then from 1945 to 1947. My senior associate and mentor
during those years was Rollin Farmin who was an astute observer and developed
new ideas of the genesis of gold quartz veins. I owe a debt of gratitude to ‘Dusty,” a
nickname bestowed by friends, for being my instructor and a good friend.

PRODUCTION
Although production statistics are somewhat questionable historical records
show the following:
EUREKA-IDAHO-MARYLAND 1866-1956
1,961,607 tons @ ,79 oz/ton recovered
BRUNSWICK-UNION HILL 1880-1956
3,584,393 tons @ .23 oz/ton recovered
TOTAL: EUREKA-IDAHO-MARYLAND-BRUNSWICK-UNION HILL 1866-1956
5,546,000 tons @ .43 oz/ ton recovered ?

LOCATION and GEOLOGICAL SETTING

The combined Idaho Maryland properties are located in a fault-bounded
structural block on the easterly side of the Grass Valley District. The important
Empire-NorthStar-Pennsylvania properties are west of the Idaho block, more or less
centered under and south of the town of Grass Valley.

The Idaho-Maryland veins occur along the contact of serpentine with dia-
base or porphyrite, a name given by Lindgren to cover a unit of steeply dipping vol-
canics with some interbedded sediments. The series of parallel Brunswick veins, in
the hanging wall of the Idaho vein system, are in the porphyrite and extend into
and under the Union Hill block where an increasing percentage of sediments are
interbedded with the volcanics. The deepest level in the Idaho-Brunswick mine is
the 3280, measured vertically.

The Empire-Star mines developed a series of rather gently dipping quartz
veins most of which are hosted in granodiorite. Development and mining of these
veins was continued to near the 12000 level (measured on the dip).

DEVELOPMENT

The main inclined Idaho #1 shaft extends from the surface to the 2000 level.
The Canyon winze from the 1000 level to the 2000 level generally followed under
the gentle rake of the Idaho #1 vein oreshoot and developed the downward con-
tinuation of the #1 and #2 vein system to the 1900 level. The ‘30" winze from the
2000 level was sunk on the #2 vein to below the Idaho 2700 level. An early 2000
level Morehouse winze (old 45 winze) developed the Morehouse orezone below the
2000 level. A later three comparment winze {(new 45 winze) in the hanging wall,
was sunk to the Idaho 2400 level (=Brunswick 2700 level). The five foot diameter
circular Idaho #2 shaft was bored from the surface to the 1000 level. It served for
ventilation and supplies to the upper levels of the Idaho operation. In the fifties the
60 winze was sunk several hundred feet below the west end of the Idaho 2700 level
to develop ore for stoping.
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The westerly portion of the Brunswick was developed by the Old Brunswick
inclined shaft which bottomed at the 1250 level (= Brunswick 900 L) The main
Brunswick vertical shaft was bottomed below the 3280 mine level. The Idaho and
Brunswick were connected on the Idaho 2000=Brunswick 2300 level. Two raises to
the 2700 from the 3280 level also connected the Idaho and Brunswick workings. In
the fifties Brunswick development was extended westerly toward and under the old
Union Hill workings.

MINE STRUCTURE

The easterly boundary of the Idaho-Brunswick block is a strong regional fault,
locally called the 6-3 structure. It has a steep easterly dip, a North 10-30 West strike,
and where exposed underground shows 20-30” of rubber gouge. The westerly bound-
ary of the block is the easterly dipping Morehouse fault, which curves from near
parallel to the 6-3 at the south to a more gently-dipping northwesterly strike to the
north. ‘
In my opinion all the NW by W. veins and faults within the 6-3—Morehouse
stuctural block were formed by movements on these two important bounding struc-
tures. The displacement along these faults is not known. The steeply south-dipping
veins and faults have steep up-to-the-east reverse movements. A paraffine model of
the bounding structures with several internal veins, separated into segments by cut-
cutting with a heated wire, confirmed that movements on the 6-3 and Morehouse
could produce the deduced and known offsets of faults and vein structures..

On and near the surface the N 70 W striking #1 Eureka-Idaho vein weakens
as it continues northwesterly but a strong hanging wall branch curves westerly and
then swings southerly and merges into the Morehouse structure. This relationship
is clearly shown on the Idaho #1 shaft 1500 level. On the lower levels (Idaho 2700 to
Brunswick 3280) as the #3 Idaho vein system approaches the Morehouse structure to
the west, the veins flatten, bifurcate, become braided and pinch. The Brunswick
veins on their general S 70 E strike and southerly dip terminate just under the 6-3
structure where they bend into the structure and/ or split into irregular veins and
stringer zones.

There is no evidence that postmineral movements of the 6-3 or the More-
house faults cut off any significant vein mineralization although it was reported
that on the Brunswick 2300 level erratic mineralization was stoped from fault
material in a hanging wall branch of the 6-3 structure, and a flatter mineralized zone
in the hanging wall showed faulted lenses of quartz.

Thus, the more or less simple veins and vein structures generally become
complex multiple veins and stringer zones as they approach the bounding struc-
tures on the east (6-3) and west (Morehouse fault) The Morehouse orebody occurs
above and below the 2000 level, sub-parallel to the fault structure. A low grade vein
was explored above the 1500 level, and on the Idaho 2700 level a drill hole south-
west (under) the Morehouse cut an 11.5 foot mineralized zone.

VEINS and VEIN STRUCTURES
The major Eureka-Idaho-Maryland vein system occurs along the contact of
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hanging wall porphyrite with footwall serpentine (#1vein), or under fine-grained
diabase (local name) dikes which are intrusive into serpentine (#3 vein system).
Mineralization does not extend into serpentine; structures split and weaken when
they enter this incompetent rock which cannot sustain continuity of structure.

The original northwesterly striking Eureka-Idaho #1 vein outcropped on the
Eureka claim. The oreshoot occurs where the vein structure flattened updip to 55-60
degrees above a steepening 75 degree southerly dip. The movement on the structure
was reverse with the hanging wall moving up steeply to the east.The area of relative
tension-flatter dip produced a gentle down-to-the-east rake of the ore shoot.

Little is known about the updip termination of the Eureka-Idaho orebody al-
though the original Idaho shaft (east of the Eureka) was sunk in waste several hun-
dred feet until it cut into the gently east-plunging Eureka oreshoot.

The #1 vein orebody is worked out. Good ore was continuously mined from
the surface to the Idaho 1600 level where the mineralization swung into the foot-
wall on the gently south-easterly dipping Dorsey (#2) vein. Very little ore was dis-
covered on the #1 vein-below the Idaho 1600 level.

The easterly raking #3 vein system (in the footwall and more or less parallel
to the #1 vein) was continuously mined from 1900 to above the 450 level, the high
grade #3 vein extending from 1900 to above 900, the #13 vein, a westerly hanging
wall branch of #3, from 1200 to 450, and 4-5 veins, easterly footwall branches of #3,
from 2000 to above the 1800 level. When I resigned in 1947 an overview of mine
development indicated little high grade ore remained above the 2000 level

The #3 vein system terminates above the Idaho 450 level where the #13 vein
flattens, turns into the ankeritized footwall serpentine, breaks into a high-grade
stringer zone and pinches out. Similarly, high grade ore at the upward termination
of the north-dipping 23 vein in the footwall at the east end of the Idaho 2000 level
occurs in strongly ankeritized serpentine. The top 15-45 feet of mineralization shows
high grade free gold along weak branching and curving fractures in talcose ankerite;
there is little to no quartz. Thus, both the top of the southerly-dipping #3 vein sys-
tem at the 450 level and the northerly dipping 23 vein at about the 1975 level pinch
out up-dip where the vein structures flatten, and mineralization enters incompe-
tent ankeritized serpentine.

The Brunswick-Union Hill mines developed a parallel series of steeply-
dipping 10-30 inch quartz veins, gently-dipping braided quartz stringer zones near
vein junctions, and the anomalous, curving, northerly striking #4 vein. Many of
the ore shoots in the porphyrite occur where vein structures flatten updip from a
steep 70-80 degree to more or less 50-60 degree southerly dip. Given the steep up-to-
the-east reverse movements of the vein structures quartz deposition thus occurred
in the area of relative tension, which in most cases produced a down-to-the-east
rake. All the ore was deposited in the flatter areas of the structures. The top of many
of the ore shoots, irrespective of elevation, occurs where the hanging wall structure
steepens and the quartz mineralization turns into the footwall and pinches out as a
series of narrow, sub-parallel, gently dipping high-grade quartz stringers,

In summary, both the Idaho vein system and the Brunswick-Union Hill
veins show similar structural control of the ore shoots, i.e. ore in flatter sections of
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the structures with the tops of many ore shoots generally as weakening stringer
zones which depart into the footwall from a steepening hanging wall. It is signifi-
cant that the tops of individual orebodies occur at different elevations.

FAULTS.

In the Idaho block a series of strong to moderately strong pre and post mineral
faults guide and in certain places cut the veins of the Idaho system. Thus, the #3
vein, discovered on the 1900, was displaced by the ‘H’ reverse fault. The I-J-K faults
also show reverse post mineral movements. However, the much stronger ‘L’ fault,
shows a different history. This fault, which forms the footwall along the upper and
easterly portions of the 3-4-5 vein system, is a pre-mineral structure with post-min-
eral movement. In the upper levels the 50-60 degree south dipping 3 vein steepens
updip, bends into and parallels the 75 degree dipping fault, follows it updip for a
hundred or so feet and then pinchs out with no evidence of fault cutoff. Likewise,
the steep #5 vein pinches out against the L fault above the 1800 level.To the east on
the lower levels below 2000 the L fault cuts the #5 vein.

Mac Boyle and his associates were obsessed with the idea that the L fault cut
off the upper part of the #3 vein orebody. We (the geological department) were un-
able to convince them that updip the #3 vein pinched out against the L fault, and
the westerly. branching #13 vein flattened, and pinched out about the 450 level. We -
drilled many diamond drill holes probing for a faulted orebody. Nothing was ever
found.

It appears the L fault and the Idaho #1 and #3 vein structures have consider-
able movement inasmuch as they markedly displace the north-dipping serpentine
block and, in the case of the #3 and #5 veins, provided a structure which guided the
intrusion of pre-mineral diabase dikes. A careful study of the distribution of the
serpentine mass and its offset along these structures would likely indicate the over-
all movement. I do not have a handle on the total offset along the Brunswick veins
but it appears the movements are considerably less that the Idaho vein structures.

MINERALIZATION

Most of the Idaho veins are 3-8 foot ribboned quartz veins but nbbonmg per
se is no indication of gold content. For instance, the #13 vein, a westerly hanging
wall branch of the #3 vein in the upper levels, is well ribboned below the 1100 level
but the vein is low grade. Up-dip the ribboning persists but the gold content of the
vein markedly increases. All of the veins in the Idaho and Brunswick have a com-
mon denominator: gold content increases up dip, with the highest grade quartz
occurring in the area of vein and sl:ringer termination

Massive unribboned quartz veins in the Idaho appear to be late generation
quartz and are usually low grade. These near-massive veins often contain 6-12 inch
rotated and unsupported blocks of diabase and earlier ribboned quartz.

Idaho mineralization produced strong ankeritization of the serpentine, with
ankerite, talc, fuchsite, and mariposite. Hanging wall diabase dikes are chloritized,
bleached and carbonatized. The wall rocks of the Brunswick veins and the hanging
wall of the Idaho #1 vein are narrowly bordered by bleached and somewhat pyri-
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tized porphyrite; low gold values (.01 to .04 oz/ ton) are often associated with the
alteration.

The excellent grade Idaho #1 vein, becomes weak, the quartz narrows, and the
structure steepens as it goes into porphyrite on both walls downdip beneath the ore
shoot. It appears that up-dip the structure refracted and developed a more gentle dip
as it cut into less competent footwall serpentine.

The gold in the Idaho vein oreshoots generally occurs as discrete grains gen-
erally sub-uniformly distributed in the quartz. Occasionally there were spectacular
pockets of high grade between areas of ribboning. This gold, usually collected by the
shift bosses and geologists, averaged perhaps 500-1000 ounces per powder box! On
the 1450 level in the 3 vein #3 raise a 3-4 inch band of nearly solid gold about five
feet in length and ten feet up-dip provided funds for a new 750 ton Idaho flotation
mill! However, the erratic and relatively minor occurrence of visible pockety high
grade suggests that over-all it contributed but a relatively small percentage of the
total gold contained in the Idaho veins.

Compared to veins along the serpentine-diabase or porphyrite contact, a high-
er percentage of the gold contained in Brunswick veins was in isolated pockets of
high grade. This spectacular type gold occurred as interbraided masses with associa-
ted quartz, with the mass of high grade being perhaps 75% gold. Geologists and shift
bosses (and miners!!) examined all new mine faces in drifts, raises and stopes and
dug out the free gold. We used to figure $10,000 a powder box of high grade.

Pockets of Brunswick high grade were not cut by ribboning and thus repre-
sented gold in the quartz introduced during a stage of mineralization. We were un-
able to detect any geological reason for the specific location of gold pockets.

VEIN GENESIS

As previously mentioned, many of the Brunswick-Union Hill ore shoots in
porphyrite occur where the hanging wall vein structures flatten up-dip from a steep
70-80 degree to more or less 50-60 degree southerly dip. The ore continues upwards
until the hanging wall steepens to perhaps 75 degrees and the quartz mineralization
then leaves the steepening structure and breaks into the footwall as a series of over-
lapping, gently-dipping frozen veins and narrow stringers which then pinch out.
Where stringers of quartz finally terminate many detailed observations and thin
sections conclusively demonstrated that no fractures nor joints extend beyond the
end of individual stringers. Neither were there any hanging wall or footwall struc-
tures bounding the stringer zones. Careful observation of hundreds of terminations
of irregular narrowing frozen veins and stringers suggests that the quartz ‘solution’
must have thrust its way into fractured rock, following weak fractures until they
terminated. Identifiable banding in stringer walls and at an angle to narrowing
stringers and frozen veins was wedged apart by the introduction of the quartz. If the
quartz were removed the banding would assume its original attitude.

The above observations (and others) suggest that the silica solution was in-
truded into fractured wall rock, wedged apart the walls of the fracture and deposited
quartz. It is likely that as the quartz was injected the pressure of the injection may
have extended a fracture and concomitantly filled it.
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Although prominent ribboning indicates multiple stage development of
veins, there is still strong evidence of a vein-dike type genesis. In the Idaho I
mapped a 45 degree dipping four-foot gabbro dike cut by the Idaho #3 vein and
fragments of the gabbro were carried “up hill’ inside the vein walls. In other in-
stances 6-18 inch fragments of ribboned quartz and hanging wall diabase and/or
footwall ankerite have been engulfed, moved and rotated by the introduction of
low grade quartz. These angular blocks of various sizes are truly unsupported, being
completely surrounded by quartz. i.e. they are suspended within the quartz, a diffi-
cult job for a dilute solution. Arguments have been posed that the fragments may
not be unsupported, that they are in contact with other fragments and wall rock be-
hind or in front of a vein face. In several instances I dug into fractured vein quartz,
uncovered an inclusion and further exposure proved that it was entirely supported
by quartz on all sides. Often isolated fragments within vein walls do not represent
immediate hanging or footwall rocks. Thus, these inclusions in many cases have
been moved by the vein-forming ‘solution’.

The positive evidence that although the Idaho and Brunswick vein systems
occur in diverse hosts the mineralizing ‘solution’ was able to support fragments of
wall rock and ribboned quartz, move them away from their points of origin and
uphill within vein walls suggests a forceful injection of a concentrated silica-water
solution rather than that a dilute hydrothermal solutions containing silica depos-
ited quartz in ‘open spaces’. Farmin’s descriptive papers detailing some of the evi-
dence for this vein-dike type genesis are tabulated in the bibliography.

The evidence that serpentine was ankeritized and diabase and porphyrite
chloritized during the mineralization event indicates interaction between the vein
forming solution and the wallrock. Careful examination of gold and sulfide min-
erals in frozen veins and stringers indicates one stage of mineralization; there is no
evidence of multiple stages with the introduction of ‘late gold’. Further, the plumb-
ing problem of introducing ‘late gold’ more or less uniformly into thousands of
quartz stringers is enough to negate this explanation. Gold with minor sulfides
occurs erratically scattered through the quartz.

In the steeper-dipping ribboned vein areas of Idaho and Brunswick ore
shoots, atlhough there is ample evidence of multiple stages of mineralization, there
is absolutely no evidence to indicate that the gold was introduced late in the miner-
alization event. It appears that the gold was introduced at the same time as its quartz
host,

Indeed, in the Norambagua mine in the southern part of the Grass Valley
District, I carefully examined several polished slabs of 4” quartz veins which showed
gold settling around comb quartz at the bottom of the gently-dipping veins. Indi-
vidual 1” cut samples across a vein showed a ten-fold increase of gold towards the
bottom of what appeared to be a single-stage mineralization event. It appears the
gold and quartz were introduced together, the gold was precipitated and then settled
towards the footwall around comb quartz which had formed on the vein footwall.

The quartz veins in Brunswick ore shoots below the top stringer zones show
some ribboning but usually no more than several ribbons across a 1-3 foot vein. This
suggests, at most, only several structural interruptions during the period of mineral-
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ization. There are no ribbons in thick footwall stringers at the top of ore shoots. On
the other hand the Idaho veins beneath the near-flat upper terminating stringer
zones show prominent ribboning. The only reasonable explanation for the observed
ribboning is that it represents wall rock sliced during multiple movements of the
vein structure. Each ribboning episode likely represents movement followed by
entry of additional vein matérial. I was unable to discern any visible evidence that
indicated the vein giartz had “intruded’ or filled a shear or foliated zone with the
ribbons representing unreplaced septa of wall rock.

It is significant that although the Idaho and the Brunswick vein systems occur
in different wallrock hosts the oreshoots consistently show an increase in gold con-
tent updip until they terminate as stringer zones, pinching out against L fault, or
bending or splaying into the 6-3 and Morehouse structures. And it is also significant
that the termination of ore shoots was above the present surface (Idaho #1 and
Brunswick #1 veins), and at various deeper elevations i.e. Idaho #3 at 450 level,
Brunswick 32 vein at 500 level, Brunswick 16 vein at 580 level, Idaho #5 vein at 1600
level, 23 vein at the 1975 level and other veins (I can’t recall the numbers) at other
elevations. The vein structure controlled the top elevation of an ore shoot and there
is no evidence of mine-wide gold zoning. I was unable to deduce the geological
control of the location of the changes in dip of vein structures except the Idaho #1
vein where the structure in porphyrite flattens (refracts) where it cuts into footwall
serpentine.

The sulfide content in the quartz veins was pretty low, perhaps 4% in Idaho
veins and 2% in Brunswick veins. Pyrite is the principal rather uniformly distrib-
uted sulfide. Chalcopyrite increases updip. It is often associated with very high grade
ore near the tops of the Idaho veins. Galena and sphalerite are rare. Petzite was
often noted in high grade ore.

Brunswick veins in the porphyrite contained a minor amount of scheelite. As
drifts were pushed westerly into the Union Hill area, where sediments interleav-
ened with volcanics became more prominent, the scheelite content in the veins in-
creased. Where one or both vein walls were carbonaceous (slatey) sediments, in sev-
eral instances gold was found in the walls, undoubtedly precipitated by the carbon,
Qld reports suggest transverse structures were in part responsible for localizing the
gold.

The many sub-parallel productive veins and branch veins in the Brunswick
(about 20 veins were stoped) are horizontally more or less separated by 100-200 feet.
Downdip beneath raking ore shoots the gold content of the quartz vein is meagre,
the vein narrows, the carbonate content increases, and finally the mineralization
pinches out. The vein structures continue at depth but are not impressive. None-
theless, careful mapping in crosscuts disclosed barren and near-barren structures
with marginal alteration. Correlation of these structures to upper or deeper levels
indicated areas of projected flattening which were successful targets for new ore
shoots.

The genesis of these gold-quartz veins brings up difficult questions in ad-
dition to a permissive versus injection theory of vein emplacement. I believe that
the primary source area of the ‘solutions’ was a cooling granitic body (or a cupola)
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having a residual water and silica-rich center that also contained, gold, sulfur,
metals etc. Inasmuch as most of the Empire-Star veins to a vertical depth of nearly a
mile are in granodiorite it is likely the source of the Idaho-Brunswick veins in
porphyrite and/or serpentine was granodiorite possibly 5000 feet below the deepest
3280 level.

Some writers postulate that vein material in mesothermal veins may be
leached from wall rock by circulating ground water or hot magmatic water. The por-
phyrite wall rock of the Brunswick veins outside of the narrow band of altered rock
bordering the veins is fresh, relatively unfractured and shows no evidense of per-
vasive leaching of anything. Inasmuch as it is difficult to believe that gold and silica
were leached from the granodiorite wall rock of the Empire-Star veins and because
it is likely the Idaho-Brunswick and Empire veins were genetically related to a
granodioritic magma I do not believe vein wall rocks were the source of the vein
material.

I wonder whether structural movements controlling vein deposition far
above such a deep source would have any effect on solution travel from that source.
I cannot believe that 6-3 and Morehouse fault movements would stimulate solution
travel from a source 5000 feet below the areas of vein deposition. So, we pose the
question, what did? And then if we pose that question for ribboned veins, would
many small structural movements have any control over the movement of ’sol-
utions” upward several thousands of feet to areas of deposition? What was control-
ling silica entry, where was the silica ‘solution’ just before the movement that pro-
duced slicing of walls (ribboning)? Was it waiting ‘just below’ points of precipitation
or did it have to travel 1007, 1000?, 5000?, feet to ‘get there’?

One supposes that dikes intruded into wall rock above a source magma con-
tinue downward to that source. Do quartz veins also continue downward to their
source or are there barren sections along which ‘solutions’ traveled to areas of de-
position thousands of feet above? Or does a conduit filled with silica, water etc.,
under what would have to be considerable pressure, extend upwards thousands of
feet, ready for the tapping by near-surface structural movements?

I believe that whether quartz veins were ‘intruded’ or were deposited from
dilute solutions would effect the thinking about the questions posed above. But if
we are to fully understand the genesis of mesothermal gold-quartz veins we must
quantify ‘solution’ travel from source to where the veins were deposited.

SAMPLING and GOLD DISTRIBUTION

At the Brunswick each drift face was routinely sampled and mapped, usually
on a daily basis. The geologist and sampler also recorded the particle size, distri-
bution and amount of visible gold, if present, and collected any high grade. A sam-
ple of the vein was cut in the quartz after any high grade had been bagged. It would
have been impossible to determine an accurate overall grade of a vein by cutting a
sample across a pocket of high grade, Thus, the geologists notes, tabulation of size,
amount and distribution of gold, face samples, and the location of the drift face
within the overall pattern of the ore shoot were integrated to determine if the vein
should be stoped. To indicate the high overall value of pocket gold, in the heart of
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the #16 vein oreshoot the erratic cut sample average was, as I recall, about .10-.15 oz
per ton but after qualitatively factoring in the amount of high grade extracted from
the vein faces the average in-place grade of the vein was calculated to be about .35-
.50 oz. per ton.

Until the last several operating years of the early forties Brunswick, drifting
and raising on contract, and days pay shrinkage stoping of 2-4 feet veins excavated
about as much waste as quartz so that in-place vein grade was much higher than
- muck grade. In about 1940 a new mine superintendent changed the stoping method
to resuing and/or sorting and mill grade markedly improved, of course at an in-
creased mining cost per ton. Calculations comparing the two mining methods in-
dicated that there was no signifcant improvement in cost per ounce under the sort-
ing program compared to the earlier shrinkage stoping method.

Sampling in the Idaho was minimal. Very few veins were routinely sampled.
Mining was controlled by whether a vein was ribboned or not, and by the location
of the vein within the overall pattern of the oreshoot. Actually, almost all the
quartz was mined.

The production statistics for Idaho ore are quite misleading. During the per-
iod when I was working at the mine it appeared to be the operating policy of man-
agement to put nearly all the mine muck through the mill and let ‘it’ collect the
gold rather than underground sorting, resuing, or attempting to minimize waste
produced from caving of the normally unstable ankeritized footwall. There were no
waste chutes from 2000 to 1000 nor from the 1000 to the 450 level; all the muck from
stoping plus development and crosscuts waste that couldn’t easily be dumped into a
nearby open stope was put in the ore chutes. Waste produced on the 1000 and 2000
levels and below 2000 were handled separately, hoisted and hauled to discard.

Thus, I would guess that. all the Idaho ore sent to the mill consisted of a high-
er percentage of waste than quartz so that in-place vein grade, on average, was at
least two to three times production grade. I suspect that the in-place grade of the 3-6
foot #5 vein above the 2000 level averaged 5-10 ounces gold per ton; the #3 vein in
the upper levels probably averaged 5 ounces per ton.

After the war, when operations were largely centered in the Brunswick block
it became vital that mining costs per ounce be reduced in order to program profit-
able operations on the moderate grade ore left in the Brunswick. Farmin developed
a new mining method that markedly decreased waste mined in stoping and I devel-
oped a contract system for stoping that paid miners per square foot of vein footwall
exposed by their drilling and blasting. Contract prices per square foot depended on
the width of the vein; miners were only interested in drilling and blasting the
quartz and thus blasting of waste was minimized. All other underground operations
were also put on contract. The result was a marked lowering in operating costs and
cost per ounce and, almost as significant, the miners were happy; their take-home
pay had increased.

During the operating period immediately after the war it was necessary to
develop a reasonably accurate evaluation of the grade of ore to be treated in the
Brunswick mill at future dates in order to know what the mill would “provide’ in
the short term (and pay the bills!!). A refinement of stope-sampling methods com-
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bined with time of flow of ore to the mill yielded a future grade to the mill with an
accuracy of about 90%. Muck samples were used at assay value and not “cut,” as is
common practice at many gold mines.

EXPLORATION POSSIBILITIES:

There are numerous exploration targets in the Idaho-Brunswick block. Al-
though it is almost certain that because of swelling ground all of the drifts in the
Idaho above the 2000 level are caved almost beyond recognition, the Brunswick
development openings should be in good shape.

It is intriguing to contemplate what would be developed on levels below the
3280 as the 6-3 and Morehouse structures approach each other at depth One suspects
an increase in the fracturing of the ground with perhaps a more complex structural
pattern guiding mineralization. The grade of quartz is the $64 question.

SUMMARY
Geological work at the Idaho-Brunswick disclosed several important geolog-
ical controls of these mesothermal gold-quartz veins. Some of these may be appli-
icable to understanding the geology of other mesothermal veins.

1. Vein structures and faults are genetically related to movements on

strong boundary faults.

2. Brunswick oreshoots commonly terminate (a) up dip where the

hanging wall steepens and the quartz goes into the footwall as a
stringer zone which pinches out or (b) veins curve into or break
up under the easterly bounding 6-3 fault.

3. Idaho oreshoots either (a) pinch out up dip against the L fault, or
break into gently dipping stringers where the the vein enters incom-
petent serpentine, or in deeper levels flatten and split near the
Morehouse and 6-3 structures.

. The upward termination of oreshoots may be at any elevation.

. There is an increase of gold in quartz up dip with the highest grade

quartz at and near the upward termination of the quartz shoots.

6. The ore forming ‘solution’ was capable of lifting, transporting and
then supporting inclusions within vein walls, and wedging apart
and extending fractures in stringer zones.

7. It appears the ore forming ‘solution’ was similar to that proposed in
the intrusive vein-dike theory by Spurr many years ago, i.e. liquid
dissolved in silica was injected rather than a dilute solution of silica
in liquid permissively filled open spaces.

8. There is no evidence of ‘late gold’, nor mine-wide gold zoning.

9. Pockets of ‘high grade’ in many Brunswick veins are an important
percentage of total gold content and pose a problem in determining
overall in-place vein grade. In the more ribboned Idaho veins, where
I believe there were more periods of quartz introduction and the
gold more widely distributed, specks of gold are quantitatively more
important and routine sampling would approximate average vein
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grade.

10. Chalcopyrite is the sulfide most commonly associated with high

grade ore.

11. Scheelite increases in the veins where they cut into areas of sedi-

ments interbedded with volcanics. Gold in wallrock carbonaceous
sediments appears to have been precipitated by the carbon.

12. What controlled the movement of ‘solutions’ from a deep source to

areas of vein deposition is a question that needs further sfudy.

e
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Glenn C. Waterman
11205 NE Wing Pt. Drive
Bainbridge Is., WA 98110

September 30, 1997

Dear Mark:

I appreciated your review and notes re. my L M. paper. I have made some re-
rvisions to the paper, many of which incorporated your comments and suggestions. I
sent the revised version to Ross. There are several items I wish to discuss with you but,
as I wrote Ross, geologists rarely agree, we only try to understand what God had in
mind!

It is a fine contribution to be able to up-date my historical records to document
the entire production record of a great mine operation. Thanks.

I was a bit confused with your comments following the “Rose Garden” Idaho
2000 level development. I was unaware of any drifting along the 6-3, and any min-
eralization, faulted or otherwise, along or contained within the structure.That the
“vein” was flatter than the 6-3, dipping northerly and was faulted opens up a new
chapter in the life of north and south dipping veins.The map I had only shows a
southeasterly drift on 23 vein up to the 6-3. I am sanguine that the general top termin-
ation of the 23 vein just above the 2000 level and indications of diabase dikes in the
hanging wall (drill holes), that downdip the vein will become ‘attached’ to the diabase
which should provide a firn footwall or hanging wall and that the vein may then
persist to depth--rake and economic viability entirely conjectural.

I think the historical records confuse the Morehouse structure and the More-
house vein--in fact on the Idaho 2000 level I am still confused!!That mineralization
was found under the Morehouse on the Idaho 2700 level (drill hole) leaves open the
question of whether the mineralization was under the Morehouse vein OR the
Morehouse bounding structure. If the latter, it is a pretty significant development.

In our Idaho “ore reserve” tabulations, on instructions I was directed to include
all quartz veining above a $4 (or $5?) grade. Obviously some of this stuff wasn’t ore--
hence the name ‘quartz reserve’. I left the mine early in 1947 and at that point in time
practically all operations were centered in the Brunswick-— the Idaho workings had
markedly deteriorated during the war shutdown period. So, unless there was a revival
in Idaho mine exploration and development subsequent to my departure, my memory
of ‘what ore was left in the Idaho at 1947 should be about what remains there today.

The 201 Wz pillars from about the 1250 level elevation to the 1000 were good ore.
I don’t know if that ore was mined or not. There is no ore along the winze below about
the 1250. The 1300 level #3 vein was waste, I don’t believe any ore on 13 or 3 veins
remains unstoped above the 1000 level. The 1050 #3 vein (high grade) was mined to the
1000 level. I don’t believe there is any ore left below the stopes on the #13 vein--it was
markedly lower gtrade and less significant with depth below the 1100 level.

There may be some blocks (faulted by K Fault) of #3 vein above and below the
1500 west drift on #3 vein. There may be some #3 raise pillars remaining above 1900.
although some #3 vein ore was mined from under the raise. I doubt that there is
anything of significance remaining on #4 vein-- as I recall it’s strike length shortened



up dip and finally became a minor link between #3 and #5 veins.There is no ore
remaining on #5 vein. This high grade was mined to the bitter end above the 1800
level.

In summary, your ‘abundant evidence’ to the contrary notwithstanding’, I do
not believe there is any appreciable ore left in the 3 vein and its appendages above the
Idaho 2000 level. If indeed development or exploration at the Idaho above the 2000
level after 1947 found new ore then I cannot comment on that. I was involved in most
of the reporting (until early 1947) at the Idaho and I cannot recall any of my records
documenting or showing any enthusiasm about ore remaining and available for
mining.

Regarding the #4 vein. It showed its best development length on 1900 level
where it was a good link between #3 and #5 veins. You will note that strikewise it
became longer and longer and less significantgbelow 2000. As I recall it ‘went to pot’ a
little ways above say perhaps the 1850 level and became much less obvious as a finite
good vein link between the two veins. Actually, the #3 vein was considerably flatter
than #5 and thus the #3 and #5 became a continuous projectable vein zone above say
above the 1700 elevation athough the #5 vein at that elevation had ‘pinched out’ and
the #4 had vein merged with the #3 vein and ‘disappeared as an identifiable vein.Thus,
your comments about the #4 high grade ore between 1800 and 1900 level document that
the best ore occured near the top of the quartz shoot,

Regarding the ‘solid gold band’ in #3 raise near the 1400 level, my only know-
ledge of this occurrence same from a comment by Bert Crase. He didn’t tell me how
many ounces were contained nor whether it was 100% gold or say 50 percent. He only
indicated a heluva spectacular band of gold that paid for the new mill.

Farbeit from me to disparage the work of McKinstry and Ohle. I was with Hugh
on one consulting job, and in the old days Ernie and I communijcated from time to time
Nonetheless, even though I was quite aware of the replacement explanation for rib-
boning in mesothermal gold-quartz veins my detailed factual mapping of practically all
the mine workings in the Idaho (at 1”"=20’) strongly suggested that replacement was not
a completely viable explanation for the ribboning I observed. There was NO foliation
that bent into the veins and became ribboning. In fact, any structural patterns were
always almost exactly parallel to the vein walls. There were practically no ‘ghosty’ relics
of partial or interrupted replacement. In one instance a 2” quartz ‘band’ between two
ribbons abrubtly cut diagonally across the vein, and across earlier formed ribbons and
vein material. I still worry about ribbons-—-no explanation seems completely adequate,
and that they may represent earlier gougy walls (most ribbons seemed to be extremely
chloritized diabase) is not correct (at the Idaho). That ‘ribbons’ became structurally
separated and were interfilled by a dilute hydrothermal solution which deposited
quartz is not adequate. That they represent successive movements along vein walls and
were inflated by a silica solution under pressure seemed reasonable. I hang my hat on
that line.

With regard to the gold in carbonaceous rocks. It seem reasonable to believe that
the gold was largely precipitated by the carbon. That transverse faults were in part a
causitive control dictates they were pre-mineral. Of course, I don’t know anything about
these “20 set” structures.

Cheers,
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Glenn C. Waterman
i 11205 NE Wing Pt. Drive
' Bainbridge Is., WA 98110

October 30, 1997

Ross Guenther,Prfoject Manager,
Mark Payne, Chief Geologist
Emperor Gold,

Box 183612503 Brunswick Rd.,
Grass Valley, CA 95045

Dear Ross and Mark:

Mark, I really appreciate your taking the time to write such an informative letter
concerning the geology and exploration data on the Idaho and Brunswick. You includ-
ed a great deal of information that post-dates my last personal knowledge (1947) of the
mines. It is obvious that not realizing that significant work that was done from ‘47 to
’57 a certain amount of up-dating was needed. I hope I have added comments that will
suggest the exploration potential for more “ore”, although the term ‘ore’ depends of
gold price, costs, government meddling etc. Although the engineering data are mini-
mal I do believe that the geological aspects of my paper (although perhaps debatable) are
significant and a worthy contribution.

Let me respond to some of your thoughtful comments in sequence rather than
entering into a dissertation on the geology.

Serpentine Melange etc.

In my early days at the Idaho I had inherited the (school) belief that serpentine
was believed to be a residual product of alteration of a ‘gabbroic’ type intrusive. After
mapping and logging thousands of feet of nearly homogenous serpentine and never
finding any residual or only partially altered gabbroic rock, I began to wonder if the ser-
pentine itself was an intrusive. How does this square with your thoughts?

At the Idaho it was our opinion that the diabase dikes intruded the serpentine
along structures and were distinctly later, and that these structures were related to pre-
mineral faults and later vein structures. Would you class the dikes as members of your
sheeted dike complexes and related to the serpentine?

We never really thoroughly investigated the three-dimensional boundaries of
serpentine bodies but it was our opinion that ‘they’ dipped northerly and that where
vein-type structures in porphyrite cut into serpentine and refracted (flattened), that a
potential of ore was a possibility-(Idaho #1 vein as an example)

“Mine Call Factor” etc.

There is no doubt that a reasonably accurate in-place value of Brunswickveins
cannot be determined by cut-samples (as you suggest, muck samples would be better
although they would include a iot of waste). However, geological drift-mapping notes
which indicated the presence, and number and size of specks of gold plus high grade if
present, were used to indicate areas of vein worth stoping. The position of the devel-
oped vein within the pattern of stoping and rake were used almost irrespective of



samples or visible gold. In most cases these indicators proved to be correct. All this says
is that the distribution of gold in Brunswick veins is erratic but that visible gold was
strongly indicative of (then) ore, Now, with higher gold price being offset by anticipa-
ted much higher operating costs a new measure of vein values must be developed.

The practical significance of visible gold was reasonably documented to my
satisfaction when I posed the following: assume the smallest speck of gold I could see
(determined by looking at assay cupels), assume a vein 18” thick and seven feet from
drift back to sill, and that I could identify gold a millimeter (or perhaps less) into a vein
face, I calculated (if my memory is not defunct ) that one speck of gold occuring in each
millimeter of vein would yield an assay of .01 oz. So, it took more than one wee speck
in a face to make ore and, in the matter of whether development quartz that had to be
hoisted was ore or should be discarded, we usually sent it for ore of we saw the equiv-
alent of three or more specks of gold in a face, using mill per ton costs assuming the
‘ore” was a plus to the normal mill supply plus tailings grade as a measure of cut off,
and that the mill had capacity for ‘extra’ ore.

With respect to veins cut by drill holes (then EX) anytime the core showed any
gold we considered it very significant, irrespective of assay.

I don’t remember ever working with a Joseph Slouber--he must have been at the
Idaho after my time. Following the comment about Slouber (which perhaps reflected
sampling after I left the mine): we DID NOT try to eliminate ALL the visible gold from
our cut samples—only the “high grade” which occured in distinctive smalil to large
interwoven blobs and seams and masses of gold cemented by quartz.

It is perhaps significant that as I remember high-grade in vein faces the "high
grade’ usually occupied a three-dimensional area of perhaps 8” x 5” x5”. Rarely was
‘high grade’ smaller than 3x4x3”. Inasmuch as all collected ‘high grade’ was turned into
the manager for dumping into the mill (too bad) we did not have an accurate handle as
to the oz of gold contained in bags of high grade.

In my career I have had experience in dealing with ore deposits where the gold is
in narrow quartz stringers and in veins. I have concluded that it is usually nearly im-
possible to get an accurate over-all grade of a drilled or a normally sampled area when
there is a non-uniform distribution of gold. A significant particle of gold may be in or
out of the sample portion sent for final assaying, and reported asssy grade may thus be
widely variable. This, of course, relates to the distribution and size of the gold. If gold
occurs in significant size then sampling and assaying may be really suspect as to overall
accuracy in drill core almost irrespective of core size. I make these comments because in
the Idaho-Brunswick area I believe that any drill hole that cuts a significant vein is
worthy of serious attention, irrespective of the assay of the core.

One other comment. I strongly suspect that the deviation of drill holes from a
projected collar orientation may be VERY significant. Long holes should be surveyed. I
recall a 150 ft.” horizontal’ drill hole from the Idaho 2000 level that cut a small vein.
We drove a crosscut along the hole and it departed into the back at 40 feet, We cut the
vein at 70 feet (?) and turned west along it. At a distance of 20 feet we found the drill
hole coming down out of the back with a bearing 30 off the collar and a dip of minus 30
degrees. That is quite a deviation within a short distance!!!!

Rose Garden etc.
I can’t recall diabase dikes in the 1000 L Mitchell crosscut so I can’t answer your
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question if they had structural contacts or not. I do recall the northwesterly striking
rather gently dipping #10 vein. There were erratic vaues and irregular mineralization
on the 1000 level and the subdrift above but values were not consistant nor too attrac-
tive and work was terminated. I rather suspect that down-dip the mineralization
should strengthen.

I call your attention to a north dipping surface drill hole perhaps 500 feet (or
more) westerly from #2 shaft (we were drilling the footwall of the L fault to locate a
faulted #3 vein) To the north of the fault (perhaps 200 feet below the surface) we cut a
narrow vein (several inches) that showed a lot of gold, We drilled a deviated hole and
it also showed a lot of gold in the core. No one was interested in any follow-up.

Potential Ore above Idaho 2000

Gee, the work that was done after 1947 is indeed encouraging. Our 600 level
irregular working westerly that finally reached the porphyrite contact and presumed #1
vein showed a barren structure, The later drill holes to the east are encouraging.

I recall that the hole on the west end of 1200-3D that was drilled northwesterly
and finally cut mineralization at the L-#3 projection was encouraging but no one
wanted to drive a crosscut that far. The west end of 1200 where we cut into the old stope
deserves a drive westerly. The working did not show on any map and suggests another
mineralized zone along #1 structure. Our east drive along the narrow vein in porphy-
rite was disappointing, but up-dip there remains an open area (increase in grade up-
dip?) that might be beneath the 1 vein drilled from the 600.

I have always wondered about the mineralized and faulted area shown on old
maps in a drift from a northerly footwall crosscut on the 1600 level from the Dorsey
workings. Looks like an undeveloped vein.

There appears to be lots of places to investigate, both above and below 2000.

Controls of Brunswick High Grade.

I did not state that the intersection of steep Brunswick veins with flat (stringe)
zones were frequently found to host high-grade pockets. I was rather clear to say that as
the hanging wall of the 55 degree veins steepened the minersalization pinched, but
often the mineralization departed into the footwall as excellent grade stringer zones. I
cannot say if there were more or less high grade pockets in the narrow to 12” stringers,
all I can say is that the ore grade (perhaps 50% waste) was excellent. Although I must
rely on partial data from associates I never had the impression that there was more
pockety high grade in the stringers

I know nothing about the “number” faults you mentioned nor do I recall that
our daily mapping of almost all the workings disclosed sets of faults such as you
describe. This is news to me. Certainly, in the steep Brunswick veins no one ever was
able to deduce the reason, structural or otherwise, for the location of the high grade
within vein walls.

I don’t know anything about “the great disruption of the steep Brunswick
veins”. As I recall they were pretty simple structures, nearly barren beneath ore shoots
and mineralization generally pinching out up-dip. A few minor slips did some damage
but they were generally post mineral



Ribboning

Of course I have seen quartz veins in many areas where residual ghosty rem-
nants of partially replaced rock are clearly visible. Sections of The Mother Lode often
shows this feature. There is little doubt that replacement was effective altho incom-
plete. However, in the Idaho the margins of ribbons are usually quite sharp, sometimes
undulatory, but no evidence of rock in the process of being replaced, And I must repeat
that never did I observe any evidence of original shearing, or mylonitic, or cataclastic
structure in what is now ankeritized serpentine, nor in the compact nearly structureless
hanging wall diabase and or porphyrite. Inasmuch as most ribbons appear to have been
derived from the near rmassive hanging wall diabase the lack of angular structure
seems to preclude it having been the progenitor of the ribbons.

Additional Comments

As I recall our 2700 level westerly drift off the “30” winze, what we considered as
the westerly continuation of the #2 vein, began to flatten and the grade was dismal.
We drove westerly until the vein curved into the #1 (?) vein structure at about the
time I resigned from the mine. The newer 202 vein with ore grades was developed
after I left. One interesting thing I recall was that in the raise immediately west of the
winze {(driven as a second outlet to the 2400 level) the vein was pretty low grade except
for a narrow width (3"?) of quartz below (or above?) a narrow gougy slip that cut the
center of the vein.This narrow section of quartz showed many colors.

I think I have changed or modified my manuscript to take care of the several
perfectly reasonable suggestions you have made, I hope that the attached ‘tome’ is
finally OK.

Gee, if I were a younger guy I would love to be a part of the revitalization of the
Idaho-Brunswick. A part of my geologic heart is on IM mine problems and I have
dreamed about them many times. What I do feel unhappy about is that I was pretty
green and naive when I was at the Idaho. In retrospect we should have done a better
and more thorough job in developing geological understanding. In partial defence I
must say that geologists were not entirely welcome in the thirties and we were often
left on the outskirts baying in the breeze when it came to exploration planning.
Actually, the exploration programs were largely developed by MacBoyle and Crase and
we heard about them when they started. We mapped and logged and sampled and
surveyed and once in awhile were able to contribute an acceptable idea.

The Brunswick, principally under the superintendency of Jack Cowley, was an
efficient and wonderful operation. The Idaho was a Cousin Jack controlled mine with
one motive——follow the ore and stop ‘high-grading’!!

I wish you guys well-- the old Mine deserves another shot of life!

4%

Glenn Waterman--October 1997
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