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Project No. 5279.02
June 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.

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.
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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.

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

Sincerely,

NV5

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

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

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

F:\1 Projects\5279 Idaho-Maryland Mine\02 Geotechnical\03 Near-surface workings\report\final draft\Geotechnical Review of Near-
Surface Features IMM Project.docx
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City Engineering.May 7th 2018. Grass Valley, CA: Horizontal Datum:
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Showing location and geometry

Drawnby : Rise Grass Valley - Aug 15/ 19 [

Scale : 1" = 200 feet

Approval : TBA
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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







GEOTECHNICAL
CONSULTANTS, INC.

File No. 1818-1
12 May 1986

Erickson, Bouma, and Tcms‘ «}g;:a-

c/o Erica Erickson

353 Clay Street

Nevada City, California 95959 B g, < 199
b /'V’\I: J"‘C] e
YINA TS O
=3 ‘_f:\ ‘h;_) _:J—":"L. -
Subject: East Bennett Street Property ;A\EL?
€A/~
East Bennett Street and Brunswick Road k.
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 &. 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 Beeson, 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 were 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 was 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). ngs of the Bsix 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 eappropriate 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

ANDERSON GEOTECHNICAL CONSULTANTS, INC.
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File No. 1818-1
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. 25387
E.G. 163

copies: 2 to Al Beeson

ANDERSON GEOTECHNICAL CONSULTANTS, INC.
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FIELD EXPLORATION AND LABORATORY TESTING

Six test borings were drilled at the project site under the
supervision of an engineer to determine the type, location, and
uniformity of the underlying soil and to locate any possible
underground workings in the area. Relatively undisturbed soil
samples were obtained as the borings were advanced, the purpose
of the exploration being to determine if the locations drilled
would be suitible for residential counstruction. Logs of the
six test borings, graphically depicting the materials
encountered, are shown as Figures 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 sampling tool was driven into the ground by the

force of a 140 pound hammer dropping 30 inches. Undisturbed
samples were examined in the field to determine the type of
material encountered.

No laboratory tests were performed on soil samples taken from
the test borings. The results of penetration tests aided in the
determination of soil and rock stratums encountered.
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File No, [818-1
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LOG OF BORING NO. |

I
i

Date Drilled: 4/25/86 Surface Elevation: _ linknown
éu o -'cl) = K]
TR sl oL |k
£ iz i s DESCRIPTION Eo 8 ZE
8 - 98 | a : R = i5
119
i K1 Brown, ton, moist, very loosc clayey SILT
1 (| FILL
(,0- Some rocks up to 3 inches ML
- 7/
1-1 413
5
/40,-
J Red slightly moist, moderately densc SILT ML
4 Bt = ———— (S—
4 Completely weathered metavolcanic rock has
1-2 30 some rock texture; breaks into fine SILT
10 - 5;’;/] tan/orange
I % Fairly easy drilling
17 I N N
fis = / Highly weathered metavolcanic rock
/ More tan, less orange
A / A little harder drilling from 15 feet on down
,/fjf continuing to 30 feet
20 ?j
25 — f////
30 /Q
A Boring terminated at 30 feet
ANDERSON GEOTECHNICAL CONSULTANTS | ©
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|
1
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|
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Fre noo 1818-] LOG OF BORING NO. 2
Date Orilled: 4/25/86 Surface Elevation: Unknown
SA IR DESCRIPTION
: 88 | ¢ | s : *8
Red brown orange, very moist, fine SILT SML
T 2.1 11 Tan orange, completely weathered metavolcanic
. Isolated hard rock at 4 feet
2-2 63
5 ] / More tan, less orange, highly weathered
J ﬂ metavolcanic rock
] / Has some rock texture, consistency of SILT
. // when broken
) / Highly to moderately weathered metavolcanic
10 ////// rock
il % Slow but steady drilling to 25 feet
IS %
20 %
- %
25 7
. Boring terminated at 25 feet

ANDERSON GEOTECHNICAL CONSULTANTS

Figure

4




S18-1 LOG OF BORING NO. 3

—_—

Fite No

Date Drilled: 1/25/86 Surface Efevation: __ Unknown

NO,

DESCRIPTION

FEET
UNIFIED SOIL

DEPTM IN
SAMPLE
LOG & LOCATION
OF SAMPLE

BLOWS
/FT
WATER LEVEL
CLASSIFICATION

DRY DENSITY
p.c.t.

MO I STURE
CONTENT. “%

=

Red brown, moist, loose SILT

ODrange tan, completely weathered metavolcanic
rock, has some rock texture-silty consistency
when broken

flore tan 1in color

Soft, easy drilling

O — 30 .
Very easy drilling

More moisture

fMore clayey SILT in cuttings

4
| 18] -
20 -

25 =

Break in log

A

Boring terminated at 35 feet

ANDERSON GEOTECHNICAL CONSULTANTS

Figure

5
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LOG OF BORING NO. 4

File No I818-1
Date Drilled: 1/25/ 80 Surface Elevation: Unknown
§u B fé - o
TR L I I DE SCRIPTION
8 S IR I ! g *8
_ BREE Some gravel on roadway GM
| :/f,/\ Red brown, moist, loose SILT, little SAND ML
E fﬁ/ﬂ* Completely weathered metavolcanic rock has
5_‘1‘1 20 some rock texture, breaks into fine SILT
#Jffr with little clay
i ééééé Easy drilling straight to 30 feet
10 g
15 %
20— %

IR

Boring terminated at 30 feet in steady
drilling

ANDERSON GEOTECHNICAL CONSULTANTS

Figure

6




Fre No 18181 LOG OF BORING NO. 5

Date Drilled: 4/25/86 Surface Elevation: Unknown
TR EEE DESCRIPTION
’ M E S - &
n’:oo
- P 00 Rock and gravel tailings Rocks
% Red brown, moist, loose SILT little Sand ML
5 % Orange tan, completely weathered metavolcanic
B I / rock has SILTY with some clay texture when
- % broken
10 ﬁ
15 — %
) /,,—J// Harder slightly weathered metavolcanic rock
4 // at 17 approximately 17 feet
20 — ,é Harder drilling
- Boring terminated at 20 feet

ANDERSON GEOTECHNICAL CONSULTANTS

Figure
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Fire No. 18151 LOG OF BORING NO. 6

4/25/806 Unknown

Date Drilled: Surface Elevation:

LOCATION

o . § fé N K
ol R ey 2% 3 .
& o 3 o "3 5 N
T3 U N R DESCRIPTION 2k 55 "
w w w e = a N S5
o §o @ ; gg g !8
0y 0°
- Y Grey, dense, trailings
bo:; Rock up to 4 inches
i 0.0 - Mainly rock and gravel, little sand CP
9 00
7 4
°
; °090%
] (= Red orange brown, moist, loose SILT ML

Orange tan completely weathered rock
Fairly easy drilling

10 -

15 -~
Somewhat harder drilling to 30 feet

20 —

T R

30 4

Boring terminated at 30 feet

ANDERSON GEOTECHNICAL CONSULTANTS |rio= s
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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
Or JIssessments not yet ove ond poysble, but con-
Stitvting o Len /s __pard

‘ £ %i///e/s' TIND DABIS

NEVADA COUNTY TAX COLLECTOR

BOARD OF SUPERVISOR'S CERTIFICATE:

THIs 18 lto ceriify thot the Boord of Sypér-
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

[ )
HAIRMAN O BOARD LERH OF THE BOARD

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
therefrom minerals below 150° wrth the right to

mine wrthout distorbing the Surtdce

%ﬁy %oo/m) ‘
é’%m é’R/(’/fg.S'O/V

<

. n
;/u/e/w Toms

STATE OF CRLIFORNIAY ¢4
COUNTY OF '

On this_ S¥  doy 0F _Fbewem /987
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
whHose nomes dgre svbscribed (o the writhin nstrvment
ond cchknowredged to me thot they executed thHeé
Same.

In Witness Whereof 7 hove herevnto set
my Hond ond offrxed my oFficial seédl the day and
yeor in this certificdte first dbove wrrtten

[ oy
MNOTARY PUBLIC IN AND FOR SA/ID COUNTY & STATE

My COMMISSION EXPIRES __S=\y §,\240

EASEMENTS OF RECORD OF WHICH EXACT
LOCATION CAN NOT BE DETERM/INED

/ Jdoho Maryland 77ines to 7lormile, (now

WWalKer) Pipeline £smi 224 OR 286

2 MNatteson to Central Calif: &lectric Co.

overhead wires, 100 DECDS 418 € 96 DEEDs 470
RLFERENCE DEEDS

Dy Bulgrin, 85-14697

D2 Bohemio Inc., 504 OR 129

D3 Boumd, €&rickson & TomS 83-20536

¥ ©The Cceqars” 7074 OR 647

D5 Bohemig (Brunswick Timber) 986 OR 34/
L T80 OR F28Y 2P8EE.

REFERENCE MAPS:

R1 3 Sub. 18, *Cordell Estates” Ingrom,RCE 9927
7968

FINAL MAP
#85-7

for

BET HCRES

Being portions of the SE Wy of Sec &5, the
NE Uy of Sec 36 T /6N, REE, ond Zhe NUW. 7y of
Sec. 81, TI6N. RSELE., MDB & M.

/n the unincorpordted territory oF

THE COUNTYV OF NEVADA

Janvary 1987 Seale 1= 100’
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LAWLER HOUSE UNDERPINNING

12305 Bett Road
Nevada County, California

Geotechnical Plans
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[—]General Notes

DEPARTMENT OF TRANGFORTATION [CALTRANS) STANDAED SFECIFICATIONS, JULY, 1882,
CONSTELCTION MOT SPECTFIED ON THESE PLANS OF SFECIFIC NEVADA COUNTY

OROINANCES SHALL CONFORM TO THE REQUIREMENTS OF THE STANDARD BPECIFICATIONS,
THE CONTRACTOR |3 DBLIGATED TO FAMILIARIZE HIMBELF WITH APPLICABLE SFECIFICATIONS
NOT DISCUSSER [N THE GENERAL NOTES,

2. CLEARING AND GRUBBING SHALL CONFORM TO THE PEOSISIONS OF SECTION 18 OF THE
STANDARD SPECIFICATIONS.

A ALL EXCAYATION, EMBANKMENT, AND BACKFILL SHALL CONFORM TO THE PROVISIONS IN
SECTION 18, "EARTRWORE,” DR THE STANPARDR FFECIFICATIONS.

4. ALL GRARING SHALL CONFORM TO THE NEVADA COUNTY GRAPING, ERDSION AND
SEPIMENT CONTROL SRPINANCE.

5. ALL WORK SHALL PE ACCOMPLISHER 1N ACCORDANCE WITH THE HEYARA COUNTY
PESIGH AND [MPREVEMENTS STANDAKDS MANUAL, AND TO THE BATISFACTION OF THE
PIRECTOR OF THE DEFARTMENT OF TRANSFORTATION,

5. COMPACTION TESTS SHALL PE TAKEN AT A MAXIM)M OF TWD (2) FOOT LIFTS AND [N
CONFORMANCE WITH THE HEVADA COUNTY GEADING ORDINANCE. TESTS SHALL BE AT
THE DISCRETION OF THE DEPARTHMENT OF TRANSPORTATION INSPECTOR. COSTS FOR
TESTING SHALL BE THE RESFONSIBLITY OF THE DEVELOPER.

7. FiLLS SHALL BE MOISTURE CONPITIONED TO A UNIFORM MOISTUEE COMDITION AT LEAST
2 PERCENT ABCYE OFTIMUM MOISTLRE CONTENT AND COMPACTED TO A MIMIMUM OF 395 OF
THE MAXIMUM DEYT PENSITY A3 PETERMINEP BY THE ASTM E°57-31 TEST PEOCEDIJ‘RE

. THE TOF EIGHT [NCHES OF SUBGRADPE BENEATH FAVEMENT AREAS SHALL PE MOISTURE
GONDITIONED TO A UNIFOEM MCISTURE CONPITION AT LEAST 2 FERGENT ABOVE OPTIMUM
MCISTURE CONTENT AND COMPACTEDR TO A MINIMUM OF 95% OF THE MAKIMUM PEY PENSITY
A2 PETERMINEDR BY THE ASTM 1557- TEST PROCEPURE,

3. YEGETATION SHALL BE ESTABLISHEDR OW ALL AREAS [HCLUPING CLTS ANP FILL

IMVEDIATELY AFTER MPROVEMENT CONSTRUCTION TO CONTROL EROSION. REVEGETATION

SHALL BE & LBS/ACRE TORRS ANNUAL FESCUE, & LBS/ACRE RDBE CLOVEER, 19-20-00

FERTILIZER AT Ba9 LBS/ACKE AHDO STRAW MULCH {TUCKED} AT 4289 LBS/ACRE STRAW

MULCH TO BE APPLIED TD A UNIFORM DEFTH OF 2-3 INCHES 30 THAT 8% @@ OF THE

gIIJR.F:\if; 15 COVERED, OR EQUIVALENT AS AFFEQYED BY THE RESOURCE COMSERVATION
STRICT.

9. THE CONTEACTOR BHALL BE RESFONSIBLE FOF [MPLEMENTING ALL TEWPORATY EEQSION
CONTROL MEASURES WHICH HAVE DEEN INCORPORATED INTOD THIS GRADING PLAN. ALL SUCH
WEAGLURES SHALL CONFORM TG THE REYADA COUNTY GEADING, EROBION AND SEDIMENT
COMTROL ORPINANCE TO ENSURE THAT BELIMENT LADEN RUNOFF DOES NOT LEAVE THE
PROJECT SITE. THE CONTRACTOR SHALL BE RESPONSIBLE FOR TME MAINTENAHCE AND
PERFORMANCE OF THE TEMPORARY ERCBION CONTROL MEASURES THEOUGH THE DURATION

OF THE PROJECT. (F GEADING ACTIVITIES ARE NOT COMPLETED BY OCTOBER 95, THE
PEVELOPER SHALL IMPLEMWENT THE TEMPORARY EROSION CONTROL MEABURES.

L PERICRIC INSFECTION ANP REPAIR WILL BE REQUIRED Y THE CWNER TD KEEF DKJ\lN.-'IEE

RiA
RAG D AT A IEGHLAE
MAINTENANCE INTERVAL TO FEEVENT ACCUMULATION AND GBSTRUCTION OF DRAINAGE

IMPROVEMENT QPERATION.

T2 THE EXISTENCE AND LOCATION OF ANY UNDERGROUND UTILITIES, PIPES ANOAR
STRUCTURES SHOWN ON THIB PLAN WERE QBTAINED BY A SEARCH OF AVAILABLE
RECORPS. THE CONTRACTOR SHALL ADCERTAIN THE TEUE LOCATHIN OF ANY UNPERGROUNP
UTILITIES AND SHALL BE KESFCHBIBLE FOR ANT AN ALL PAMAGE TQ ANT ANP ALL
PURLIC OR PRIVATE UTILITIES, SHOWN OF NOT SHOWN HEREDN.

1 ALL REFEREMCES YO “STANDARD SPECTFICATIONS® SHALL MEAN THE STATE OF CALIFORNIA.

PENCHES (2' WIN, WIPTH). BENCHES SHOUWLD BE
SLOFED A MINIMUM OF DNE PERCENT (13) AWAY FROM
NATURAL SLOPE TO FACILITATE DRAINAGE OF THE
FiLL EMBANKMERT. BENCHES AND KEYWAT SHOULD

EYALUATED BY THE FREOUECT ERGINEER DURING
CONSTRUCTION.

BE EXCAVATED TO COMPETENT SUBGRADE AS j‘\\

FINLSHER GRADE TYPICAL—

ENGINEERED FILL—.\ \
BLOPE 2(hKilv). OR FLATTER \

PLACE EROBION PROTECTION
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EXCAVATE DOWN TO 4
FIRM RATIVE MATEELIAL ( -

N.T.8.

EXTATING GROUND
BURFACE

PRE-GRAPING ‘\
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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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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 ldaho-
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 neatr 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 Idaho-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.
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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 Idaho-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 Soll
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 solil 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
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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 Idaho 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 ldaho
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 shatfts.

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 Idaho-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 ldaho-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 soll
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
shatft.

Holdrege & Kull



Project No. 2416-03 Preliminary Geotechnical Engineering Report for Idaho-Maryland Mining Corp. Property
October 25, 2004 Page 11

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.

u 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.

n 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 Idaho-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 Idaho-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.

m 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 solil 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 soll, 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%: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

Holdrege & Kull



Project No. 2416-03 Preliminary Geotechnical Engineering Report for Idaho-Maryland Mining Corp. Property
October 25, 2004 Page 18

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 solil, 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.

Holdrege & Kull



Project No. 2416-03 Preliminary Geotechnical Engineering Report for Idaho-Maryland Mining Corp. Property
October 25, 2004 Page 20

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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LOWRY & ASSOCIATES
GEOTECHNICAL ENGINEERS

ENGINEERING GEOLOGIC REPORT
WHISPERING PINES PARK
Idaho-Maryland Road at Brunswick Road
Grass Valley, California
L & a No. 83-118
April 21, 1983

INTRODUCTION

PURPOSE

An engineering geologic study has been completed for
Whispering Pines Park, located at the southwest corner of
Brunswick and Idaho-Maryland Roads, just east of Grass
Valley, California. The purposes of this investigation have
been to define general geologic conditions and to assess the
influence of these conditions upon potential development of

the property for residential and/or industrial use.

SCOPE

The scope of this study has included geologic reconnaissance
and mapping of the property; stereoscopic interpretation of
aerial photographs; geologic research and historical
investigation; limited laboratory testing; and the

preparation of this report.

P 0. BOX 13340 . SACRAMENTO, CALIFORNIA 95813 . 9I6 828-9012
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This report presents the results of our study, including
findings with regard to site, soil, geologic and hydrologic
conditions; evidence of previous mining activity; conclusions
pertaining to erosion susceptibility, slope stability,
springs, rock hardness and generalized support conditions for
roadways and buildings; an opinion concerning site
development feasibility; and tentative recommendations for
erosion mitigation during construction as well as methods for

the treatment of preexisting mine shafts.

A preliminary geologic map is displayed on Plate No. 1,
together with an explanation of the symbols and coding used
to delineate the disposition and orientation of the various
geologic formations over the property. The appendix contains
general information, references consulted during the course

of this investigation and laboratory test results.

PROPERTY DESCRIPTION

General

As presently constituted, Whispering Pines Park now
encompasses approximately 154 acres, including a l5-acre

parcel which originally was part of the 430-acre Loma Rica
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Ranch for which our firm completed an engineering geologic
study in 1981 (L & a No. 81-378); and the original 91-acre
Whispering Pines Industrial Park Site, for which we also
conducted an engineering geologic study in 1981 (L & a No.
81-246). Except for a very small part of its western
extremity, the property lies entirely within Section 25,

T16N, R8E, MDB&M.

The property is bounded on the north by Idaho-Maryland Road

and on the east by Brunswick Road. High tension electrical

transmission lines borne on steel towers extend along one of
the westerly property limits. To the south, there are

private residences and undeveloped wooded hill slopes.

_ Northeast Sector

The northeast sector of the property comprises about 37 acres
encompassed by Whispering Pines Lane, Brunswick Road,
Idaho-Maryland Road and the electrical transmission lines.
This area generally slopes from a high point, near elevation
+2710 feet (U.S.G.S. datum) at Whispering Pines Lane to about
elevation +2555 feet, at Idaho-Maryland Road. Most of the
area is heavily- wooded and the terrain is rugged, with

maximum slopes exceeding 2 horizontal to 1 vertical at the
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extreme northwesterly corner. Generally, however, the slopes
in this area do not exceed an inclination of 3 horizontal to
1 vertical. Two houses, a barn and a church were observed
northerly of Whispering Pines Lane. Three terraces up to 100
feet wide and 400 feet long have been constructed on the
slope within the northwesterly portion of this area, by means
of cuts and fills up to 15 feet deep. Power lines and
telephone cables supported on wooden poles cut diagonally
across the sector. There are several unimproved roadways or
trails that lead off Whispering Pines Drive, near its
intersection with Brunswick Road, and another extends south,
off Idaho-Maryland Road. This area is densely populated with
black and ponderosa pines, oaks and heavy underbrush,

together with isolated clumps of berry vines.

Idaho-Maryland Ditch, following the approximately elevation

+2645-foot contour, enters the sector from the west and
continues to Brunswick Road. Extensive mounds of mine
tailings and rock rubble are present within the southeast
quarter. A cylindrical excavation approximately 5 feet in
diameter is visible near the northerly edge of the tailings
dump; rock cores extracted to advance the shaft are piled
near its entrance. In addition, the remnants of at least 3
mine buildings exist nearby: stepped concrete foundations and

slabs-on-grade attest to the former presence of these
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buildings, which probably included a stamp mill and a hoist
house. Other indications of previous mining activity include

two shallow prospects located on either side of the access

road projecting from Whispering Pines Drive.

Southeast Sector

This part of the property encompasses approximately 91
acres of heavily-wooded, moderately rugged terrain situated
on the southwest corner of Whispering Pines Lane and
Brunswick Road. Vegetation here chiefly consists of
ponderosa pine, toyon, manzanita, cascara and scattered
buckeye with a low volunteer rye grass cover in open areas.
The sector is crisscrossed with numerous old bulldozer
trails, probably blazed for firefighting purposes in the
past. Many of these trails are inaccessible except on foot,
having been overgrown with brush and obstructed by fallen
trees. A cleared loop road extending off Whispering Pines
Lane affords the principal access to the center of the

sector.

Ground surface generally slopes from about elevaton +2850
feet at the summit of a knoll near the extreme southerly
property corner, to approximate elevation +2640 feet, at the

far northwesterly corner. Natural hill slopes stand as steep
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as 3 horizontal to 1 vertical, but are flatter at most
locations. All of the trees and brush appear to be standing
upright, suggesting that little, if any, soil creep has taken
place; however, there are signs of ground deterioration due
to erosion on 0ld bulldozer trails over which only sparse

vegetative growth has been reestablished.

An old pipeline consisting of 18-inch diameter or 18-inch
square, cast iron rivetted conduit joined by bolted
compression rings is exposed at 3 points not far from
Whispering Pines Drive. This pipeline apparently conducts
water from a source east of Brunswick Road (likely the Idaho-
Maryland Ditch) to a reservoir west of Whispering Pines Park.
From the apparent age of the pipeline, it is probable that it

once serviced off-site mine workings.

Several old prospects were discovered, the most conspicious
of which is a 6-foot diameter, cylindrical hand-dug shaft
about 15 feet deep. In addition, a few trenches were noted
over the easterly half of the sector; the purpose of these

excavations is unknown to us.
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Northwest Sector

This part 6f the property encompasses about 26 acres west of
the power transmission lines and is presently owned by
Robinson Timber Company. Remaining vegetation consists of
mixed ponderosa pine and deodar cedar with an understory of

toyon and manzanita.

Ground surface slopes from about elevation +2780 feet at the
power lines to a nearly-level area at about elevation +2520
feet, at the northwesterly property corner. The surface has
been disturbed by previous mining and logging activities. An
extensive area of mine tailings forms a lobe stretching
nearly 1000 feet along the north property line. Numerous
roads traverse the sector and the lower portions have been

levelled, apparently for log storage and parking areas.

Several structures exist near the northwest property corner.
Concrete foundation remnants also were observed in this area
and probably are associated with a stamp mill and hoisting
works for the immediately-adjoining (now defunct)
Idaho-Maryland Mine. Just west of the power transmission
lines, three large terraces have been graded into the slope,

by means of cuts and fills up to 20 feet deep. Lowell
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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
constructihg 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 foided 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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The ascent from the Central Valley is gentle, and the average
slope through a west-to-east transect is about 5 percent. 1In
general, the trend of the ridges and rock formations is
northwest-to-southeast. Drainage generally is toward the
southwest: the drainage channels have incised geologic
formations and followed the westward tilting of the Sierra
Nevada fault block. The headward parts of the major streams
and rivers are more deeply-incised by river canyons and
drainageways than are the rolling foothills, where river
dissection is less. Typically, the folded and faulted areas
are rounded and smooth and have a domelike appearance, while

the volcanic areas resemble plateaus or mesas.

Local Geology

Rock

Four distinct geologic units are identified on the property:

1) metasiltstone, quartzite, talcose conglomerate
and metashale (phyllite) identified as a part of

the Calaveras Formation of Permian age (225-280

my B.P.);
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2) amphibolite schistose basalt and melaphyre with
subordinate gneissic dikes and quartz veins,

all assigned to the Copper Hill Volcanics Group

of Early Cretaceous age (134-136 my B.P);

3) ultrabasic rocks, predominantly serpentinite and
lherzolite of Middle Cretaceus age (95-120 my B.P):

and

4) Dbasic intrusive rocks, including gabbro diorite

and pyroxenite, also of Middle Cretaceous age.

Each of the four formations listed above is discussed in

ascending geochronologic order.

Calaveras Formation rocks (map symbol: Pms) are exposed at a
single location, just south of Whispering Pines Drive. At
this point, sheared, talcose conglomerate and slaty
metasediments form a crescent-shaped island bordered by
younger Cretaceous rocks to the north and south. Generally,
Calaveras Formation rocks show a dusty orange-gray cast when
highly weathered, but are light blue-gray when fresh.
Shearing and crumpling of individual beds has obliterated the
original lithologic structure, and some beds may even be

overturned.
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The Copper Hill Volcanics Group (map symbol: Kmv) is
extensively exposed and underlies almost the entire property.
Of the outcrops observed, the bedding or foliation attitudes
range from 68° to 80° W dip on a N 10-20° W strike conforming
to the regional texture. The amphibolite and melaphyre
display a characteristic dull blue-gray to blue-green cast
while the schistose basalt is usually gray-green. The
bedding or foliation planes are rather widely-spaced,
resulting in a blocky appearance with the rock fragments
tending to break off in slabs, some up to 2 or 3 feet thick.
Hydrothermally-emplaced quartz veins, some of which are
gold-bearing, occur along some of the bedding planes and were
the object of exploitation by previous mining enterprises.
Four such veins -- three of considerable length and one a
truncated segment -- were mapped on the site. Each measured
more than 18 inches wide and were found to pass through

prospects situated in the southeast sector of the property.

Ultrabasic rocks (map symbol: Kub) composed of serpentinite
and lherzolite are exposed over most of the northeast and
northwest sectors. These rocks are essentially structure-
less because of the haphazard arrangement of joints and
fractures. Serpentinite is an almost glassy (sometimes

porcelainous) rock which has a characteristic black-gray to
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yellow-green appearance. The lherzolite is a very dark green
to black more massive rock from which the serpentinite has
been derived by hydrothermal processes. Both rock types have
a blocky texture, with individual fragments attaining
dimensions of 1 foot or more on a side. The contacts formed
between ultrabasic rocks and others frequently are sites of
secondary mineralization by chromium compounds, gold, silver
and other valuable metals. Two splays of quartz were
individually identified in the field, one of which is the
renowned Gold Point Vein on which several major mine shafts

were sunk.

Basic intrusive rocks (map symbol: Kbi) composed of gabbro
diorite and pyroxenite are exposed as thin sliver in contact
with the Copper Hill Volcanics group near Brunswick Road.
The strike and dip of the foliation appear to conform to
those of the metamorphic sequence. The gabbro member is a
very dark, equigranular rock which has been slightly altered
by metamorphism while the pyroxenite member forms dark
gray-green to black streaks or stains within the main gabbro
intrusive body. Two prominent sets of joints were observed
in the field: the primary set is strongly oriented at

N 22-42° W, with a dip of 83° to 89° N, while the secondary
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set is less consistently oriented, with strikes ranging from
N 5° E to N 73° E and dip attitudes ranging from 83° N to
vertical. Cleavage is preferential along the primary joints
with the rock tending to spall off in slabs. Unlike the

Copper Hill Volcanics Group, secondary mineralization is

indistinct to nonexistent.

Soils

Three major groups or categories of soils are distinguished

on the basis of composition, texture and relative age:

1) alluvium, restricted to stream deposits;

2) colluvium, derived by in-place weathering of the
underlying parent bedrock; and,

3) artificial deposits, including mine tailings and

manmade fills.

Of the foregoing, only the artificial deposits are shown
separately on the Plate No. 1l; mine tailings are designated

by map symbol Qt, and fills, by map symbol Qf.

Alluvial soils which have been transported by Wolf Creek and,
to a lesser extent by its tributaries, are indicated to

consist of saturated silts and sands containing various
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amounts of rock fragments. They are likely not thicker than

2 or 3 feet within the confines of Wolf Creek itself and, even

there, are not continuously exposed.

Colluvial soils are divided into two genetic categories. The
uppermost soil horizon, consisting of inert mineral particles
derived by chemical and/or mechanical disintegration of the
parent bedrock and which are less than l-inch in diameter, is
designated the "A" horizon. Below the "A" horizon are soils
containing a considerable amount of broken rock, the
proportion of which increases rapidly with depth and as the
underlying bedrock surface is approached. This zone is the
"B" horizon, or regolith. Both "A" and "B" horizon soils are
not necessarily present everywhere throughout the property:
their development depends upon the relative age and
weathering susceptibility of the parent formation as well as

the inclination of the slopes upon which they repose.

In general, our study shows that soils produced by in-place
weathering of metavolcanic bedrock are more cohesive than
those developed from the other types. For the former
situation, "A" horizon soils are indicated to vary in
thickness between 6 and 18 inches; Atterberg limits tests

conducted on a selected sample of "A" horizon soils developed
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over metavolcanic bedrock indicate that these materials are
silty clays (Unified Soil Classification: CL) with a
reddish-brown cast and containing approximately 15 percent
root fibers, decomposed vegetation and the like. The "B"
horizon soils are indicated to vary in thickness from 12 to
36 inches; laboratory tests indicate that "B" horizon soils
are "fat" (i.e., very plastic) clays conforming to the
Unified Soil Classification CH. Soils developed over basic
intrusive, metasedimentary or ultrabasic bedrock show a
definite "A" horizon but the "B" horizon is indistinct to
absent. The thickness of soil cover generally does not
exceed 12 inches; the results of Atterberg limits tests
conducted on these materials show that they conform to

Unified Soil Classifications ML or MH.

The USDA Soil Conservation Service has classified the more
cohesive soils as species of the Aiken group -- either loam

or stony clay loam -- and the remainder as Boomer loam.

The artificial deposits mapped over the property consist of

fills constructed in berms along the Idaho-Maryland Ditch,

embankments for building pads and debris from previous mining

activity. Mine waste is indicated to consist of rock
fragments (sometimes mixed with native soils) ranging from

gravel to boulder-sized and typically composed of quartz,



Page 16

April 21, 1983

L & a No. 83-118

amphibolite schist, serpentinite and lherzolite. The cores
near the entrance to the air shaft previously described are
predominantly serpentinite. The fills and embankments all
appear to have been constructed of native soils and excavated

rock in the immediate vicinity of the respective

improvements.

HYDROLOGY

GROUND WATER

Perennial Springs

Three perennial springs were discovered on the property:
their approximate locations are depicted on Plate No. 1.
These springs are expected to seep year-round, with the
greatest flow occurring during or shortly following seasonal
rainfall or snowmelt. Typically, perennial springs occur at
or near the geologic contacts where dissimilarities in rock
jointing patterns and/or local shear zones pervade the rock
fabric; or where topographic lows coincide with the strike of

major bedding planes or fractures.



Page 17
April 21, 1983

Ephemeral Springs

Areas of apparent seasonal spring activity also were observed
on the northerly part of the property; two such locations are
shown on Plate No. 1. Seasonal springs also are suspected on
other parts of the site. Based on our site observations, we
expect that cu£ slopes —-- especially those with exposed faces
oriented in the east-west direction -- may intercept limited

seepage through bedrock foliation planes, at least seasonally.

Ephemeral springs occur under the same circumstances as
perennial springs but discharge is restricted because the
permeability through interconnecting bedrock joints and

topographic position are less favorable.

SURFACE WATER

Wolf Creek

Wolf Creek is naturally recharged by spring fields

originating near the Lava Cap Reservoir and is artificially
recharged by diversion of flow in the Cascade Canal and the
D-S Canal, both of which are diverted from Deer Creek above
and below (respectively) Scotts Flat Reservoir. Most of the

channel is very deep (40-50 feet) and rockbound from the
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source near elevation +3270 feet, to approximate elevation
+2720 feet, but is much shallower (10-15 feet) and alluviated
farther downstream. In the upper reaches, the cross-section

of the channel is V-shaped, but in alluviated portions is

roughly trapezoidal.

Discussions with Nevada Irrigation District personnel
indicate that Wolf Creek conveys peak flows on the order of
60 to 65 cubic feet per second , usually between May 15 and
September 15, for ranch land and crop irrigation purposes.
Minor recharge of Wolf Creek occurs through leakage from
neighboring canals, surface runoff during the wet season and
bank seepage in areas of active springs. Without artificial
recharging, Wolf Creek would be practically dry during the
summer months. The average gradient above elevation +2720
feet is nearly 10 percent, but below, reduces to about 2
percent. Wolf Creek is the only stream artery serving Grass

Valley.

Idaho-Maryland Ditch

This water course is about 5 feet deep and once served the
Idaho-Maryland Mine workings but has since been abandoned.

Its long disuse is confirmed by encroachment of native
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vegetation and heavy underbrush, even at the center of the

channel. The only recharge appears to be from seasonal

runoff and (perhaps) from a few ephemeral springs.

PREVIOUS MINING

Idaho-Maryland Mine

The main shaft of the Idaho-Maryland Mine lies immediately
west of the property, near the extreme northwest property
corner. The prospect was originally named the Idaho Quartz
Mine and was patented in 1864. By 1882, the inclined main
shaft had reached a depth of 2200 feet (1600 feet
vertically). The uppermost seven levels -- i.e., to a
vertical depth of 700 feet -- extend to the west along the
ore shoot, which dips to the south at about 65° and is about
2-1/2 feet wide. The foot wall is composed of basic
intrusive rocks, while the hanging wall is serpentinite. At
the contact between these rocks, the vein consists of
hydrothermal quartz shot with finely-disseminated native gold

and gold alloys.

Below a vertical depth of 700 feet, all of the horizontal
workings follow the course of the vein to the east. 1In 1886,
the depth of the incline had been increased to 2696 feet

(1790 feet vertically). The average width of the vein at
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that time was reported at 3 feet, and 1200 lineal feet of
horizontal workings extending to the west had been completed.
By 1896, the main shaft had been sunk another 200 feet, and
the length of the horizontal workings was increased to 3100
feet to the east. A raise, the Maslin Shaft, was driven to
the surface to provide ventilation and to decrease the ore
haulage route. In 1894, the Maryland Mine (to the southwest)
was acquired and connected to the Idaho Mine at the 1300- and
1500—foo£ levels. By 1896, an underground incline (shown on
Plate No. 1) had been driven from the 700-foot level to the
south, thence east and southeast, in an attempt to explore
for new ore shoots extralaterally, but this venture was

abandoned due to unmanageably high inflows of ground water.

The New Brunswick Shaft (south of the property) was sunk from
the 1400-foot level to a point near the 3300-foot level and,
at the end of 1940, sinking operations were being continued,
although no development of importance had been undertaken
below the 1600-foot level. The 2000-foot level of the Idaho-
Maryland Mine was connected with the 2300-foot level of the
New Brunswick Shaft and the entire property was being
operated as one mine. From 1929 to 1940, 228,901 lineal feet

of new headings were driven, all below the 2000-foot level.



'----r-

v

Page 21
April 21, 1983
L & a No. 83-118

Idaho No. 2 Calyx

In 1934, the Idaho No. 2 Calyx was driven to a point below
the 1000-foot (vertical) level. The shaft was advanced by a
5-foot diameter diamond core drill which was developed on the
property. As previously mentioned, rock cores discarded from

this operation are still visible on site.

Other Shafts

A 15-foot deep cylindrical hand-dug shaft was observed on the
southerly portion of the site. There is also a shaft
adjacent to the south shoulder of Idaho-Maryland Road that is
braced with square sets, and is of undetermined depth; it may
have served as a ventilation winze for the Idaho-Maryland

workings.

Prospects

Several prospects were discovered within the study area.
Most of these consist of shallow pits less than 5 feet deep.
In addition, troughs and depressions over 10 feet deep were

observed northerely of Whispering Pines Lane and westerly of
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the existing house and church. These may be the result of a

shallow and partially-collapsed shaft. All of the prospects

appear to be the result of individual efforts and are of

limited extent.

CONCLUSIONS

EROSION SUSCEPTIBILITY

Rock

Ultrabasic, basic intrusive and metavolcanic rocks are
indicated to be very resistant to erosion because of the

relatively wide spacing of the joints and/or dense texture.

Calaveras Formation metasediments are indicated to be at
least moderately susceptible to erosion where unprotected by
vegetation or other means, because of the close spacing of
bedding planes, especially as are characteristic of the

metasiltstone and metashale members.
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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
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steeper than Uniform Building Code standards ordinarily

permit likely are possible, but this must be confirmed or

denied by further geotechnical studies.
Soils

Natural hill slopes appear to be stable in most areas:;
however, on the northerly edge of the site, near the existing
power lines where slopes exceed an inclination of 2
horizontal to 1 vertical, slight rotation of trees downslope
indicates that minor soil creep has occurred. The area
involved is indicated to be of relatively limited extent, and
we anticipate that it can be stabilized with special grading
procedures during development or taken into consideration in
land use planning. Existing fill slopes, spoil piles,
ground overlain by mine tailings and soils disturbed by
previous bulldozing operations, may be unstable, but this
condition is expected to be alleviated during the ordinary

course of grading for site development.

Although a detailed analysis of slope stability is beyond the
scope of this present investigation, our geologic observation
suggests that cut and fill slopes in soil, constructed in

accordance with prudent engineering practice per Uniform
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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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EXCAVATION

Rock

An intensive study of rock excavation characteristics is
beyond the scope of this study, but could be undertaken by a
combination of test borings and a geophysical survey program.
Our observations suggest, however, that at least the
uppermost 10 feet of weathered metavolcanic or basic intrusive
bedrock should be amenable to excavation using heavy grading
equipment comparable to a D9 Caterpillar tractor equipped
with a single ripper. At least the uppermost 15 feet of
weathered ultrabasic or metasedimentary rock probably can be
excavated with similar equipment. Increasiﬁgly laborious

effort is likely to be required below this depth.

Rock exposures and cut slopes up to 25 feet high along
Brunswick and Idaho-Maryland Roads indicate that existing
highway grades were successfully achieved without resorting
to blasting. As previously indicated, this is also the case
for the terraces graded within the Robinson Timber Company
property. It is further indicated that ripping of
metavolcanic or basic intrusive bedrock will require less
effort in the direction parallel to the strike of foliation
or jointing (i.e., northwest-to-southeast) than across the
strike, because these types of bedrock are weaker in this

direction.
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Soils
It is indicated that all on-site "A" and "B" horizon soils
can be excavated using conventional earthmoving equipment.

This implies that cuts up to 6 feet deep can be so

accomplished.

SUBSIDENCE

Our research indicates that all of the horizontal mine
workings which pass beneath the property are deep enough to
preclude the possibility of subsidence due to relaxation and
consequent collapse that could be reflected at the ground
surface. The shafts themselves, however, must be treated to

promote an acceptable level of safety.

STRUCTURAL SUPPORT

Buildings

Adequate structural support should be available for
industrial and residential buildings generating foundation
loads of light to intermediate intensity, where foundations
will bear in undisturbed or recompacted natural soils, newly-

constructed engineered fills, or a combination of those
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materials. Direct support of heavy concentrated loads is
available for foundations achieving nominal penetration into
bedrock. Existing fills such as those observed on the
Robinson Timber Company parcel are of questionable quality

and are probably unacceptable for support of construction in

their present state.

Frostline penetration depths are unlikely to exceed 12 inches
for the soil types that exist on the property. Specific
recommendations for allowable soil or rock foundation
pressures as well foundation system alternatives can be

provided by further geotechnical studies.

Roadways

Selected samples of each soil type within the confines of the
study area were subjected to Resistance value tests to give
an indication of pavement subgrade qualities. We have
calculated sample pavement sections based on the Resistance
value series, the Caltrans "Design Method for Flexible
Pavements" and various traffic indices which are indications
of anticipated wheel load repetitions and intensities. These
sample pavement sections should not be considered definitive,
but may be used as a guide in planning for future roadway

sections.
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Sample Sections -

inches
Corresponding Asphalt Aggregate
Design Traffic Pavement Concrete . Base
Index Usage R-Value (Type B) (Class 2)
4.5 Light 30 2 6
40 2 5
50 2-1/2 4
60 2 4
5.5 Medium 30 3 7
40 3 5
50 2 6
60 2 4
6.5 Heavy 30 4 8
40 4 6
50 3 6
60 3 5
T:+5 Very Heavy 30 4-1/2 10
40 4-1/2 8
50 4 6
80 3-1/2 -

The least favorable subgrade soils for pavement sections are
those associated with metavolcanic rock (R=+ 30) and the most
favorable are those associated with basic intrusive rock (R=+
60). The pavement materials classification and quality shown
above refer to the Caltrans "Standard Specifications" (1983
edition), and it is assumed that the pavement sections will
be constructeq upon properly compacted subgrade soils
consisting of materials comparable to the soils tested.
Minimum thicknesses could be used in areas where the subgrade
consists of bedrock; in such cases, however, the wearing
course thickness for any traffic index would not be expected

to be less than listed above.
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OPINION

DEVELOPMENT FEASIBILITY

Based upon the results of this study, it is our opinion that
the subject property is acceptable for development as a

light commercial or industrial park, residential tract or
both, considering the prevailing geotechnical aspects.
Specific recommendations for site grading should be developed
on the basis of further geotechnical studies, including test

borings and supplemental geophysical work.

It is anticipated that engineered fills must be benched and
keyed into the natural hill slopes. Removal of unwanted
trees, brush and associated root systems is an important
consideration. Erosion control measures should be
implemented during construction and -- depending upon the
magnitude and extent of proposed grading -- on a permanent
basis thereafter. Subdrainage elements may be required in
areas of existing perennial springs or where subsurface water

is intercepted in deep cuts.

Other than the foregoing, we observed no exceptional or
overriding soil or geologic conditions which would render the

property unsuitable for the intended development.
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RECOMMENDATIONS

EROSION MITIGATION

The following discussions apply to temporary erosion control
during construction. These recommendations conform to those
published in "Erosion and Sediment Control Handbook" (1982),
published by the State of California Department of
Conservation. Additional recommendations for permanent
erosion control can be developed upon completion of further

studies.

Slopes

Seeding with Italian rye grass (Lolium multiflorum) or

Wimmera rye grass (Lolium wimmera) is considered the most

effective (though not the only) method of temporary erosion
control on cut or fill slopes. The Italian variety provides

better ground cover due to the greater number of seeds. An

alternative that might be considered is Lana woolypod vetch

(vilia dasycarbia). Lana vetch provides erosion control

although it has unfavorable aspects because it is an
excellent feed for wild animals and its vines may create fire

hazards.



Page 32

April 21, 1983

L & a No. 83-118

On temporary construction slopes exceeding 2-1/2 horizontal
to 1 vertical, consideration should be given to energ&
dissipation devices such as would be created by a break to a
flatter slope. This can be accomplished by construction of
temporary berms covered with or retaining rocks. Level
spreaders are suggested at the berm outlets, but must be
constructed in undisturbed soil and lead to discharge onto
areas stabilized with vegetation. ‘An advantage to the
hydraulic jump-level spreader system is that the structure
occupies a relatively small area. A disadvantage is that,
unless continually maintained, sediment deposits in the
structure will decrease the effectiveness of the hydraulic

jump. In addition, a formal design is required.

- Roadways

An effective measure to prevent deterioration of roadway
subgrades is the installation of polyethylene sheeting. If
this method is attempted, however, energy dissipation devices
such as rock-covered berms are necessary at points of maximum
sheet runoff onto unprotected areas. Seeding is not
recommended, since considerable regrading to remove
established root systems may be required after the wet

season.
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Mulching of roadway surfaces utilizing timber waste in an
asphaltic emulsion often proves to be an effective
alternative. Medium to high effectiveness and immediate
erosion control protection can result from implementation of
this method, but wood and bark chips must be graded and
leaves or small twigs must be excluded from the mulch. Type
SS asphaltic emulsion usually is satisfactory. Chemical
mulches provide similar immediate effectiveness in erosion
protection; although the chemical film increases cohesion, it
reduces soil porosity. Chemical mulches are organic or
plastic and are sprayed on the soils, thereby forming a
crust. The crusts formed are quite effective, but may be

damaged by rodents, deer or frost heave.

MINE SHAFTS

Small shafts, less than 6 feet in diameter, should be cleaned
out to a depth of at least 8 feet and at that point bridged
over with overlapping, horizontal timber stulls or
(preferably) H-beam spiling. Seating of the bridgework is

an important consideration; timber stulls may be driven into
place with enough force to engage at least 50 percent of the
ultimate axial compressive strength of each member, and steel

spiling should be cradled in properly affixed beam seats.
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The bridgework should then be floored over with timber
stringers or lightweight metal decking, and a concrete seal
at least 3 feet thick placed over the flooring. After the
concrete has cured, the shaft should be backfilled with

selective granular materials that can be readily vibrated or

mechanically compacted to finished grade.

Major excavations -- including the Idaho No. 2 Calyx and
Maslin Shaft =-- should be treated as described above, but
should also be bridged over with a reinforced concrete slab
at least 4 inches thick and extending at least 5 feet beyond
the excavation perimeter. Reinforcement should consist of
deformed steel bars (at least No. 4 gauge) spaced on centers

not more than 18 inches apart in each direction.

All shaft treatment work should be observed and evaluated by

an engineering geologist from our firm.
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LIMITATIONS

The information contained in this report is based upon our
geologic reconnaissance, historical research and limited
laboratory testing, as well as professional judgement. The
scope of this investigation is preliminary only and should
not be construed to imply final conclusions or
recommendations for use in design or construction at
Whispering Pines Park. Further geotechnical studies should
be undertaken to resolve specific questions with regard to

site grading, proposed structures and roadway sections.

If, during the course of other investigations, soil or
geologic conditions different from those described above are
discovered, then the contents of this report shall be
considered invalid, unless the information is modified by

written amendation.
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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

'?=u¢c.\vdJ.i

PAUL C. WEIDIG
Registered C. E. No. 25,128

Certified Engineering Geologist No. 932
PCW: jm
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APPENDIX

GENERAL INFORMATION

An investigation of soil and geologic conditions at
Whispering Pines Park was authorized by Brenda Gillarde of
WPM Inc., on March 28, 1983. This study was conducted in
accordance with the terms and conditions stated in LOWRY &
associates' contract and proposal letter for geotechnical

services, dated January 26, 1983.

The general civil engineering consultant for this project is
Nevada City Engineering, Inc., 424 Broad Street, Nevada City,

California 95945.

The base map from which the Geologic Map, Plate No. 1, was
prepared, is referenced to a site plan (scale: 1"=200') drawn

by Nevada City Engineering, Inc.

Site cultural features and conditions are those existing at

the time of our geologic reconnaissance, March 30, 1983, and
are not necessarily representative of such features or

conditions at other places and times.
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FIELD EXPLORATION

The nature, distribution and characteristics of the geologic
formations underlying the property were evaluated by geologic
reconnaissance and mapping on a scale of 1"=200'. The map
was then reduced to a scale of 1"=400' for presentation in
the report and the finished map appears on Plate No. 1,

together with a legend explaining the geologic symbols.

Field exploration also included an evaluation of potential
springs or other high ground water conditions, the locations
of previous mine workings and the recovery of selected bulk
samples of the native soils for laboratory classification and

testing.

LABORATORY TESTING

Samples of the surface ("A" horizon) and subsurface ("B"
horizon) soils were subjected to Atterberg limits tests

(ASTM D423 and 424) to determine the plasticity
characteristics of the materials. The results of these tests

are displayed on Plates No. Al and A2.
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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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Brunswick Road at Idaho-Maryland Road
Grass Valley, California
L & a No. 83-118

RESISTANCE VALUE TEST

California Test Method No. 301-G

Material Description: Red-brown silty clay

Origin: Amphibolite schist

Depth: 0-12"
Dry Unit Compaction Exudation Expansion Pressure
Specimen Weight Moisture Pressure (dial Resistance
No. (pcf) (%) (psi) reading) & (psf) (R) Value
l 1 97 16.1 172 22 95 40
l 2 98 14.9 268 42 182 70
3 29 13.7 384 87 371 75
- R Value at 300 psi Exudation pressure = 74
g
Material Description: Brown fine sandy silt (ML)
I Origin: Gabbro
I Depth: 0-8"
Dry Unit Compaction Exudation Expansion Pressure
Specimen Weight Moisture Pressure (dial Resistance
l No. (pcf) (%) (psi) reading) & (psf) (R) Value
1 114 16.6 128 0 0 18
l 2 117 15.6 248 15 65 49
l 3 118 14.6 352 40 173 74
R Value at 300 psi Exudation pressure = 60
PLATE NO. A3



WHISPERING PINES PARK
Brunswick Road at Idaho-Maryland Road
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RESISTANCE VALUE TEST
California Test Method No. 301-G

Material Description: Red-orange clayey fine sandy silt (ML)
Origin: Metasiltstone

Depth: 0-12"

---r-

Dry Unit Compaction Exudation Expansion Pressure
pecimen  Weight Moisture Pressure - (dial Resistance
No. (pcf) (%) (psi) reading) & (psf) (R) Value
l 1 96 267 128 3 13 ) 7 3
2 98 25.1 288 28 121 39
- 3 99 23.5 408 100 433 69

R Value at 300 psi Exudation pressure = 40

Material Description: Yellow-orange clayey silt (MH)
Origin: Serpentinite

Depth: 72 - 96"

Dry Unit Compaction Exudation Expansion Pressure

Specimen Weight Moisture Pressure (dial Resistance
No. (pcf) (%) (psi) reading) & (psf) (R) Value

| 86 32.2 168 37 160 49

2 87 33.3 344 102 442 63

'3 88 35.5 544 183 792 67

R Value at 300 psi Exudation pressure = 60

PLATE NO. A4
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-NOTES-

This plate modified from a plan/profile sheet
prepared by Nevada City Engineering, Inc.

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

No free ground water observed in borings.

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.

Boring locations are approximate only.
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