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Project No. 4031-01
June 21, 2012 (revised July 13, 2012)

BoDean Company, Inc.
1060 N. Dutton Avenue
Santa Rosa, California 95401

Attention: ~ Charlie Young

Reference: Mark West Mine
Sonoma County, California

Subject: Proposed Rock Fall Barrier
Dear Mr. Young:

This letter and the attached figure present a proposed rock fall barrier system to be
considered for installation below areas of future excavation at the Mark West Quarry
site. The rock fall barrier is being proposed in an effort to mitigate the potential for rock
fall during the course of excavation at the quarry and to reduce the risk to Porter Creek
Road which is located downslope of the proposed quarry expansion area.

The recommendations presented are based on our meetings with you, observation of
the surface conditions on the subject slopes above Porter Creek Road, rock fall
analysis, and meetings with representatives of Maccaferri, Inc, a rock fall barrier system
manufacturer. Based on the results of our review and analysis, we are recommending
the installation of a barrier system that is intended to capture individual rocks. The
barrier system is not intended to retain accumulated debris or reliably withstand large
debris flows.

Project Background

We understand that the proposed expansion of the Mark West Quarry site would
include phased excavation over the course of the next two decades. In general, the
expansion would involve extending the existing excavation site to the west, generally
following the trend of the existing ridgeline. The quarry expansion area is located above
the Porter Creek Road alignment. Rock fall barriers are being considered at the site in
an attempt to reduce the likelihood of rock fall due to excavation activities on the sloping
site from impacting Porter Creek Road.
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The approach to the phased excavation will make a significant difference in the
likelihood of rock fall generation and the resulting hazard. Based on our
conversations with representatives of the Bodean Company, we understand that
the excavation will progress westward from the existing quarry pit, with material
being removed by pulling it toward the existing excavation. As currently proposed,
no operation of excavation equipment is proposed on the existing slope surface
above Porter Creek Road. Our opinion is that this approach to the excavation will
result in a significant reduction in the rock fall hazard to Porter Creek Road
associated with quarry excavation.

However, the proposed excavation approach will still result in disturbance of
potentially loose soil and rock at the edge of the excavation, and potential shaking
due to blasting. Rock fall barriers will be required to mitigate the hazard to Porter
Creek Road at locations below the excavation. We anticipate that the barriers may
be installed in a phased approach, ahead of the excavation.

Observation of Site Conditions

A representative of Holdrege & Kull visited the site on May 11, 2012 to observe the
surface soil and rock conditions on the slopes above Porter Creek Road and within
the proposed excavation area. During our site visit, we were accompanied by
Charlie Young of the Bodean Company who assisted us in accessing the steeply
sloping areas.

The subject slopes are south facing, with significant vegetative cover in many
locations. Vegetation on the slopes varied from thin grasses and surface
vegetation, to dense chaparral, to open oak woodlands with significant tree canopy.
During our site visit, we observed that the majority of the sloping area displayed
significant soil development and accumulated organic material, which was not
expected given the steeply sloping nature of the site. Existing cut slopes above the
access road in the upper portion of the site revealed that the soil typically consisted
of an approximate 12-inch to 17-inch thick horizon of dark brown, loose to medium
dense, silty sand with clay and common subangular gravel. Where observed, the
soil was underlain by weathered, highly fractured metamorphic rock. The fracture
pattern in the weathered rock resulted in subangular to prismatic rock fragments
typically ranging from 2 inches to 6 inches in dimension. Photograph 1 shows the
soil profile observed in existing access road cuts within the proposed excavation
area.

HOLDREGE & KULL
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During our site visit, we traversed the slope and observed three locations where
broad, seasonal drainage swales had developed, resulting in exposure of
underlying weathered rock. These drainage areas appeared to be potential
sources of natural rock fall under the current, pre-excavation conditions. In
general, these swale areas were thinly vegetated, and contained accumulations of
subangular and prismatic, gravel-size rock fragments. Intact, weathered rock
outcrop was also observed, generally within the upper portions of these drainage
swales. These rock outcrops were considered to be representative of the rock
conditions likely to be encountered during future excavation of the shallow
materials on the slope which would be a potential source of rock fall. Photographs
2 through 5 depict the drainage swale and rock outcrop conditions.

During our site visit, we also observed the conditions in the lower portion of the
slope, as observed from the Porter Creek Road alignment. The western portion of
the alignment contains a cut slope revealing weathered, highly fractured rock. This
cut slope is outside the area of proposed excavation associated with the mine, but
serves as an existing source of rock fall regardless of the quarry operation.

The eastern portion of the Porter Creek Road alignment within the vicinity of the
proposed quarry expansion passes below a talus slope with accumulated rock fall
debris. We understand that rock falling from this area has historically reached
Porter Creek Road on occasion, typically in the form of rock fragments 8 inches or
less in dimension. Our observation of the material on the surface of the talus slope
indicated that the rock fall in this portion of the site typically consists of subangular
gravel-size rock. A few, larger rocks up to an approximate dimension of 12 inches
were also observed on the talus slope; however, the majority of the rocks in the
lower portions of the slope were 8 inches or less in dimension.

Rock Fall Analysis

Following our site visit, we performed a computer-assisted rock fall analysis to
evaluate the energy and potential bounce height expected to occur for rocks
inadvertently dislodged from the upper portions of the slope during the course of
excavation. The rock fall analysis was performed using the Colorado Rockfall
Simulation Program Version 4 (CRSP) developed jointly by the Colorado
Department of Transportation, the Colorado Geological Survey, and the Colorado
School of Mines. The CRSP software is a useful tool to estimate the probable
bounce height and velocity of rocks to facilitate the selection of rock fall protection

HOLDREGE & KULL
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barriers. CRSP analysis is based on field observations and data collected from
studies of past rock fall events. CRSP uses empirically derived relationships for
velocity, friction, and slope material properties to model interaction between the
falling rock and the slope. Input parameters for CRSP software include the slope
profile; surface roughness within each segment of the profile; coefficients defining
energy loss during rock impact on the slope; rock size and shape, and the source
location of the rock. Several rock fall events are modeled for each slope profile,
with random variation of the rock impact angle within limits determined by rock size
and the observed slope characteristics.

The rock fall analysis performed should be considered a tool to aid in the
evaluation of potential rock energies and the selection of a barrier system. The
rock fall analysis is based on several simplifying assumptions, and a cursory
evaluation of surface conditions. Although the results of the rock fall analysis are
not expected to be accurate in predicting the energy or trajectory of an individual
rock fall event, the tool is helpful in establishing a range of probable results. For
the purposes of our analysis, we considered the “rolling” of 1,000, 12-inch diameter
spherical rocks for each of three modeled profiles. The following paragraphs
summarize the parameters used in our rock fall analysis.

Rock Size Determination

Based on our observation of site conditions, particularly the weathered rock
outcrop observed in broad intermittent drainage swales at the site and the
accumulated talus in the lower portion of the slope, our opinion is that it is most
likely that rock fall at the subject site would consist of materials of 8 inches in
diameter or less. The largest rocks observed in the accumulated debris are often a
good estimate of rock size for the purposes of modeling. We anticipate that most
rocks larger than 8 inches would likely break up during the rock fall. For the
purposes of our analysis, which was intended to facilitate the selection of an
appropriate barrier system based on rock energy, we conservatively elected to
consider a nominal 12-inch diameter rock.

Although the rocks observed onsite were typically subangular or prismatic, we
conservatively elected to model the rocks at the site as spherical.

HOLDREGE & KULL
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Slope Profile

We elected to consider three slope profiles for the purposes of our analysis,
generally focusing on areas associated with the broad intermittent drainages
anticipated to serve as potential sources for rock fall. Sheet 1 depicts the profiles
and their locations.

The geometry of the slope profiles was based on topographic information provided
for the quarry by EBA Engineering. The slope profiles considered 25-foot vertical
increments, with an estimated base elevation of 872 feet at Porter Creek Road.
Profiles A and B extended to the elevation of the existing upper access road near
the top of the ridge. Profile C extended up to an irregular rock outcrop area near
the proposed limit of future excavation.

Surface Roughness

Surface roughness, as used by CRSP, is a function of the irregularity of the ground
surface relative to the selected rock size. Essentially, surface roughness is an
estimate of how much the slope angle may vary within a length defined by the
radius of the rock. For the purposes of our analysis, we selected surface
roughness values ranging from 0.3 (on the relatively clean, soil slopes) to 0.5 (in
irregular slope segments associated with rock outcrop and some areas of
accumulated talus). For relatively smooth slopes, it is important to recognize that
the roughness is governed more by the irregularity of the rock itself than the
variability of the slope surface. For this reason, we elected to consider 0.3 as the
minimum value for surface roughness, given the subangular nature of the rocks at
the site.

Tangential Coefficient

The tangential coefficient is used by the model to estimate friction losses upon
impact on the slope and their effect the velocity of the rock. Tangential coefficients
are significantly influenced by the presence of vegetation on the slope. We
selected tangential coefficients for our analysis based on the suggested values
presented in CRSP manuals. Our analysis considered tangential coefficients
ranging from 0.6 for soil slopes to 0.8 for talus and weathered rock outcrop.

HOLDREGE & KULL
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Normal Coefficient

The normal coefficient represents the rigidity of the slope surface, and is a
measure of the change in the velocity normal to the slope after impact. Using the
suggested range of values presented in the CRSP manual, we elected to use
normal coefficients ranging from 0.12 for soil slopes to 0.20 for talus and
weathered rock outcrop.

The results of our CRSP analysis are summarized in the following table. In
addition, more detailed information regarding the results of the CRSP analysis is
presented in the software summary output reports attached to this letter.

Summary of CRSP Analysis
Rocks Mean Maximum :
L1 Maximum
- - Passing Bounce Bounce Mean Energy
Analysis Point . . i Energy
(%) Height Height (Kilojoules) (Kilojoules)
(feet) (feet) J
Profile A, EI 1050 100 3.2 10.6 5.1 10.5
Profile A, El. 975 100 2.6 9.7 4.0 8.8
Profile A, EIl. 872 96 15 6.7 1.8 7.4
Profile B El. 1050 88 3.9 141 6.1 11.0
Profile B, El. 875 88 1.6 7.9 2.8 9.1
Profile B, El. 872 8- 0.6 3.6 1.0 4.4
Profile C, EI. 900 100 2.0 8.1 3.4 8.9
Profile C, El. 875 100 1.7 7.0 2.8 7.7

Notes:
Values in bold are for the approximate proposed barrier location.
1  Number of rocks passing the analysis point in the absence of barriers

The table results indicate that if spherical 12-inch diameter rocks leave the
excavation area, the majority would reach the bottom of the slope in the absence of
barriers. The majority of rocks are expected to travel close to the surface of the
slope, with the vast majority of bounce calculated to be less than 5 feet. However,
isolated, or outlier values of bounce heights indicate that, although unlikely, bounce
heights in excess of 10 feet may occur.

HOLDREGE & KULL
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Conclusions

The following section presents professional opinions based on our site observation
and the results of our rock fall analysis.

Our primary concern regarding the project is the increased potential for relatively
small dimension rock to be displaced during the course of excavation, and
potentially reaching Porter Creek Road. Our site observations indicate that the
majority of rock derived from excavation at the edge of the working slope and
subject to fall would be relatively small, with dimensions of 8 inches or less.
Observation of the rock accumulated near the Porter Creek Road alignment
indicates that larger rocks usually break up into smaller fragments during rock fall
events. However, because of the steepness and relatively smooth, uniform nature
of the slope, we anticipate that even relatively small rocks may reach the Porter
Creek Road alignment with significant velocity. Considering the relatively small
dimensions of the rock likely to be associated with rock fall, our opinion is the use
of relatively light rock fall barrier systems is appropriate for the site.

A secondary hazard associated with the proposed quarry excavation would be the
possibility of dislodging a relatively large mass of rock during the course of
excavation, potentially resulting in significantly larger dimension rocks. This risk
can be mitigated to a very large degree through the approach taken in the quarry
excavation. The excavation edge should be advanced from the existing quarry pit
area. In addition, the excavation should progress by pulling the material toward the
existing quarry pit or access benches. No excavation equipment should be
operated on the south-facing slopes above Porter Creek Road. No loose soil or
rock should be placed or stockpiled on the south-facing slopes.

A key element in reducing the rock fall hazard to Porter Creek Road is preventing
the rock fall from occurring. The proposed rock fall barriers should be considered a
backup system. The primary mitigation of rock fall hazard will be the approach
taken during excavation. The secondary element to reduce rock fall hazard will be
the placement of temporary, removable perimeter fencing near the working edge of
the excavation. In general, the temporary fencing consisting of welded wire mesh
supported on T-posts or similar materials should be placed within 50 feet of the
active excavation. As a minimum, the perimeter fence should extend four feet
above the ground surface. It is possible to include the use of filter fabrics or similar
materials so that the temporary containment can also function as a part of the site

HOLDREGE & KULL
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erosion control and storm water pollution prevention. Sheet 1 depicts the perimeter
fencing near the proposed excavation limits, which is expected to be the final
configuration for the perimeter fencing reached at the end of quarry operations.
During the initial stages of excavation expansion, the perimeter fencing would likely
be located much further upslope, no further than 50 feet from the active edge of
excavation.

The third element to reduce the rock fall hazard to Porter Creek Road is the
phased installation of rock fall barriers in the lower portion of the slope. The rock
fall barriers are intended to serve as a backup in the event that rock fall occurs
despite a careful approach to excavation and the presence of the temporary
perimeter fencing. For planning purposes, the suggested rock fall barrier locations
are depicted on Sheet 1. Downslope Barrier A is proposed to be constructed near
the base of the slope, along the edge of the Porter Creek Road alignment.
Construction of post bases and anchors on the talus covered slope in this area
may be problematic, and it may be preferable from an installation standpoint to
build the barrier along the road shoulder within the County right-of-way if
acceptable to Sonoma County. Debris Barrier B is located higher on the slope,
above a change in the slope gradient in an effort to capture rocks prior to their
rolling off the edge of the steepening slope. The actual locations of the barriers are
expected to vary depending on access, site topography, potential foundation
conditions, and conflicts with existing vegetation. It may be beneficial to construct
the barrier higher on the slope, near the proposed limit of excavation. The selected
locations should be reviewed in the field by a representative of Holdrege & Kull
prior to installation.

Summary Description of Proposed Rock Fall Barrier

Several options exist for potential rock fall barriers including the construction of
rigid retaining structures (e.g., freestanding gravity rock walls, concrete retaining
structures, and sabo dams) or the placement of a relatively flexible rock fall barrier.
We anticipate that the construction of a flexible rock fall barrier system would be
more feasible and cost—effective, particularly when considering the limited site
access and the restoration and revegetation efforts that would likely be required if
temporary access for heavy construction equipment was created. In addition,
significant excavation on the south-facing slopes above Porter Creek Road should
be avoided to reduce inadvertent rock fall during construction.

HOLDREGE & KULL
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For planning purposes, we recommend that a proprietary, flexible rock fall barrier
system be employed at the site. As an example, we have included typical details
for a 25 KJ system by Maccaferri which would, in our opinion, be appropriate for
use at the site. The barrier is supported on 6-inch diameter posts and includes a
cable-supported net structure capable of significant deformation.

For planning purposes, we recommend that the rock fall barrier be constructed to
an approximate height of 10 feet. Because of variation in the topography of the
slope, we recommend that a split barrier system be considered, focusing on the
initial construction of an approximate 350 lineal-foot barrier in the lower portion of
the slope adjacent to Porter Creek Road (Barrier A) to accommodate the initial
phases of excavation. As quarry excavation progresses, the upslope barrier
(Barrier B) would be constructed in phases to an expected build-out length of
approximately 1,000 lineal feet, as depicted on Sheet 1. The location of Barrier B
is intended to capture rocks above the existing Porter Creek Road cut slope.

If possible, we recommend that downslope Barrier A be constructed adjacent to the
Porter Creek Road alignment, within approximately 20 feet of the road shoulder.
We have not reviewed the location of the County right-of-way in this location, nor
have we discussed the construction of a barrier with County representatives.
However, our opinion is that a location in the lower portion of the slope would
facilitate construction and future maintenance of the rock fall barrier.

We anticipate that the construction of Barrier B would be performed several years
from now to accommodate future phases of excavation. Depending on the rate of
guarry expansion, it may be reasonable to construct Barrier B in relatively short
phases or increments (e.g., 250 feet of barrier length) as needed to accommodate
the advancing quarry excavation. In general, the barrier should be extended by an
additional phase of construction once the advancing edge of the excavation
extends within 50 feet of the upslope projection of the edge of the barrier. Prior to
the construction of Barrier B, we recommend that an engineering review of the
performance of Barrier A, as well as the history of rock fall events, if any, be
performed in an effort to confirm the appropriateness of the barrier design or
explore alternative barrier systems, if appropriate.

It is important to note that the intent of the rock fall barriers is to capture individual
rock falls and reduce the likelihood of rocks dislodged or displaced during quarry
operations from reaching Porter Creek Road. The proposed rock fall barrier does
not provide an improvement to the stability of the existing native slope
configuration, nor is it intended to serve as a retaining structure for accumulated
debris. Routine maintenance of the barriers would include annual observation and

HOLDREGE & KULL
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periodic removal of accumulated materials behind the barrier. Large impacts to the
barrier may require retensioning of supporting cables, replacement of individual
support posts, and the installation of additional or replacement cable anchors.

Limitations

The following limitations apply to the recommendations presented in this letter:

1.  Our professional services were performed consistent with the generally
accepted geotechnical engineering principles and practices employed in
northern California. No warranty is expressed or implied.

2. If changes are made to the nature or design of the project as described in this
letter, then the conclusions presented herein should be considered invalid by
all parties. Only our firm can determine the validity of the conclusions and
recommendations presented in this letter. Therefore, we should be allowed to
review all project changes and prepare written responses regarding their
impacts on our conclusions. Additional field work and laboratory tests may be
required to develop additional recommendations.

3. The conclusions and recommendations presented in this letter are based on
site conditions as they existed at the time we performed our observations. We
have assumed that the soil conditions observed are generally representative
of the subsurface conditions.

H&K appreciates the opportunity to provide services on this project.
Sincerely,

HO GE &

Robert Fingefson, G.E. 2699

Senior Geotechnical Engineer

Attachments: Photographs
Sheet 1 — Proposed Rock Fall Barrier

F:\1 Projects\4031 Mark West Quarry\d031 Proposed Rockfall Barrier.doc
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lPhotolgraph 1 Typical soil profile reveale in
existing access road cut slopes.

Photograph 2 Typical conditions in broad
drainage swale on slope, approximate location of
analysis profile 1. Swale surface contains thin
vegetation, accumulated gravel-size rock
fragments, and isolated areas of weathered rock
outcrop.



Photograph 3 Lower portion of slope
showing accumulated gravel-size rock
fragments and very thin surface vegetation.

B LAk NS
Photograph 4 Typical weathered rock
outcrop in upper portions of slope.



Photograph 5  Close up view of typical
weathered rock outcrop in the upper portions of
the slope. Fracture spacing and orientation
appears to result in the majority of rock fragments
being 8 inches or less in maximum dimension.
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Proposed Rockfall Barrier

Response to Comments
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August 8, 2012

BoDean Company, Inc.
1060 N. Dutton Avenue
Santa Rosa, California 95401

Attention:  Charlie Young

Reference: Mark West Quarry
Sonoma County, California

Subject: Response to Review Comments
Dear Mr. Young:

This letter presents Holdrege & Kull's response to review comments regarding the
proposed Rock Fall Barrier described in our July 13, 2012 letter. The comments were
presented to Holdrege & Kull in an undated correspondence. For reference, we have
attached the comment correspondence to this letter.

To facilitate review, we are presenting our responses in the order that the comments
were presented.

1. The intent of the proposed rock fall barriers is to eliminate rock fall hazards to the
road as a result of routine mining operations. However, because of variability in
the rock shapes, sizes, and slope paths, we are unable to state that all rock fall
hazard would be eliminated. The design intent is to capture rock fall
inadvertently caused by the mining operation. The design approach was based
on the calculation of maximum bounce height and energy at the proposed barrier
locations by numerical modeling and the selection of barriers which would
capture these rocks. The design is intended to provide 100 percent capture of
the rock fall incidents (based on calculated bounce heights and energies)
revealed by the modeling software. No rock fall or debris volume resulting from
the mining is expected to reach Porter Creek Road.
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2. The design does not consider slope instability associated with seismic
events. The proposed rock fall barriers are intended as a back-up or fail-
safe to mitigate the hazard associated with the mining operations above the
road. Although the barriers will not differentiate between the sources of rock
fall, the proposed barriers are not intended to support large volumes of
debris resulting from large scale, natural slope instability. In addition, the
barriers are not an element which will improve the stability of the natural
slopes. Once built, the presence of the barriers would increase the safety to
travelers on Porter Creek Road with regard to naturally occurring rock fall;
however, this is a secondary benefit, and not a part of the design intent. We
also expect that, as the mining excavation proceeds over the course of the
coming decades, the risk of naturally occurring rock fall or debris flow to the
road alignment would decrease as a result of the reduction in slope height
and the removal of potentially unstable materials.

3. The selected barrier system will possess a minimum energy rating of 25 kJ.
In our ongoing discussions with Macafferri, the barrier system manufacturer,
it appears that the described barrier would possess an energy rating of 50
kJ. Based on our modeling of rock fall on the slope, a 12-inch diameter,
spherical rock traveling from the top of the slope (pre-mining or initial
condition) would possess a maximum energy of 9 kJ, with average energies
ranging from 2.8 kJ to 4 kJ depending on the fall path. Although the barrier
is intended to capture individual rocks rather than debris flows, we estimate
that the proposed barrier could accommodate the impact associated with
between 0.5 to 1 cubic yards of loose debris containing a mix of loose rock,
gravel, and soil. The actual capacity may be much larger, depending on the
velocity of the debris flow. Typically, debris resulting from mixed materials is
expected to move at a much lower velocity than an individual rock

4. The perimeter fence should be constructed within a maximum of 50 feet of
the active edge of mining excavation, as measured on the slope (slope
length). The perimeter fence is expected to capture relatively low velocity,
rolling or sliding debris that has moved less than 50 feet on the slope, thus
insignificant bounce heights are considered. The proposed four-foot fence
height is intended to capture rolling or sliding rocks. T-posts are commonly
available in light weight and heavy weight designations. We recommend the
use of heavy weight T-posts with a nominal weight of 1.25 to 1.33 pounds
per lineal foot. The T-Posts should be embedded to a minimum depth of 12
inches where resistant rock is encountered requiring predrilling, or to 24
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inches where soil or weathered rock conditions allow driving of the post.
The fencing, consisting of nominal 2 x 4 non-climb horse fence of 12 gauge
steel or similar material, should be placed on the uphill side of the T-Posts
and connected using conventional T-Post clips. A supplemental detail
drawing for the proposed perimeter fence is attached.

5. The purpose of the proposed perimeter fence and rock fall barriers is to
provide rock fall protection in the event that rock fall is triggered by the
mining operation during the 20 year life of the permit. Although we do not
know of past rock fall events triggered by excavation during the history of
the existing operation, the suggested barriers are a redundant, safety
feature in the event occasional rock dislodgements occur as a result of the
excavation.

6. We anticipate that the construction of the perimeter fence and barriers would
require the creation of trails to provide access for construction personnel
and lightweight drilling equipment. Although we are not specifying the
means and methods of construction, we anticipate that the construction will
be performed using relatively lightweight, hand operated demolition
hammers, drills, and limited access drilling equipment. If equipment pads or
relatively wide access benches are required, it would be appropriate to
install temporary perimeter fences immediately downslope of construction
areas through the use of hand tools to reduce the likelihood of dislodging
rock. At the contractor’s option, it may be appropriate to utilize helicopters
to deliver barrier materials to accessible areas on the slope. Furthermore,
the statement on Page 7 limiting the operation of excavation equipment on
the slopes above the road was intended to address the mining excavation,
not to limit the approach to construction of the rock fall barriers.

7. It is important that the barriers not serve as long-term retaining devices
holding accumulated cobbles and boulders. We recommend that on an
approximate annual basis the barriers be observed by walking the upslope
side of the barrier to confirm that significant debris (e.g. individual rocks over
approximately 8 inches in size or soil and gravel accumulation over
approximately 12 inches in depth) is not resting on the barrier. Small
volumes of accumulated debris could be spread on the slope immediately
above the barrier through the use of hand tools. Individual small boulders
and cobbles should be broken into smaller fragments through the use of
hand tools and placed on the slope immediately upslope from the barrier. In
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the event that large boulders are retained on the barrier, it may be
necessary to utilize hand drills and hydraulic splitting equipment to break the
boulders into smaller, angular fragments which are not susceptible to future
rolling. Should a significant rock fall event occur, it is conceivable that
maintenance may require holding of traffic on Porter Creek Road to allow
temporary disconnection of the lower portion of the barrier and removal of
rock.

We hope that the statements presented in this letter provide the additional
information needed to allow continued review of the project plans. We are also
available to discuss the project during future meetings or conference calls if it is
convenient for you. Please feel free to contact us with additional questions or
comments.

Sincerely,

,,({\Cr.SS' ‘\

Robert inge

Attachments: Review Commentsﬂ a
Perimeter Fence Details

F:\ Projects\031 Mark Wast Quarmy\4031 Response to Comments.doc
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The H&K report states the barrier design “is being proposed in an effort to mitigate the
potential for rock fall...” onto Porter Creek Road. The word effort is not very definitive
for a steep, high rock fall/rock slide prone slope above a narrow, winding, but well
travelled County road. Therefore, what were the acceptable-risk assumptions or bases for
the performance standards selected when developing the design? Is the barrier design
intended to eliminate all rockfall onto the road caused by routine mining operations? If
not, what volume of rockfall is expected and is it possible to reasonably predict how often
it would be expected?

Seismic effects are not mentioned in the report. Does the design include restraint of
dislodged materials from the combination of mining and seismic events? The active
Maacama Fault is less than 2 miles from the slopes and has a maximum event potential of
about 7.2 Mw. One would expect that this could result in displaced rock volumes higher
than those associated only with mining activities.

Importantly, what amount of instantaneously displaced rock can the barrier design
accommodate without failing and releasing rock onto the roadway? This is not
commented on in the report. County road maintenance has stated that there have been
occasions when one lane was impacted and one instance when both were impacted. This
probably translates into a few to perhaps a few tens of cubic yards. Can the design
accommodate the high end of this range if instantaneously released?

The "perimeter fence™ needs additional discussion. The report says it will be within 50
feet of the active mining area - does this mean 50 feet on the slope, 50 feet vertical, or 50
feet horizontal? The report says that the fence will be supported by T-posts - how large,
how far driven into the earth, how is the wire attached? What is the basis for the
recommended minimum four foot height of the fence? Again, what kind of
instantaneously imposed load can the fence accommodate without failure. A design
drawing and specifications for this fence should be included in the report.

While we concur that the method of mining (prevention) is a key element in controlling
the rate and volume of rockfall. However, is it safe to assume that proper mining
activities will occur at all times during the 20 year life of the permit? The system should
be robust enough to accommodate occasional rock dislodgments caused by operational
mishap.

How will the fence and barrier system be constructed on the predominantly steep to very
steep slopes? It would seem that some sort of access road or trail will be required for
those components of the system that are well upslope of Porter Creek Road. This
particularly seems to be the case when anchors are to be installed 10 feet into slopes with
either minimal soil underlain by fractured, but generally hard rock; and with many
intervening 6-inch diameter posts on 15-foot centers to be installed into rock to an
unspecified depth. What will the dimensions of this trail or road be and how will it be
constructed to avoid dislodging rock onto the road? How does this jibe with the statement
in paragraph 2 on page 7 that states that no excavation equipment should be operated on
the slopes above the road?



7. The report states that rock captured by the barriers will be periodically removed? How
will this be accomplished if there is no access road to the fence/barriers? Also, it would
seem reasonable to recommend the maintenance should include annual observation more
often than just annually, given that the fence/barrier system is not intended to serve as
retaining facility.

Adequate responses to these questions will allow us to once more continue our geologic analysis
for the EIR.
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APPENDIX A-3

Final Peer Review of Rockfall Barrier



Project No. 4031-01
August 8, 2012

BoDean Company, Inc.
1060 N. Dutton Avenue
Santa Rosa, California 95401

Attention:  Charlie Young

Reference: Mark West Quarry
Sonoma County, California

Subject: Response to Review Comments
Dear Mr. Young:

This letter presents Holdrege & Kull's response to review comments regarding the
proposed Rock Fall Barrier described in our July 13, 2012 letter. The comments were
presented to Holdrege & Kull in an undated correspondence. For reference, we have
attached the comment correspondence to this letter.

To facilitate review, we are presenting our responses in the order that the comments
were presented.

1. The intent of the proposed rock fall barriers is to eliminate rock fall hazards to the
road as a result of routine mining operations. However, because of variability in
the rock shapes, sizes, and slope paths, we are unable to state that all rock fall
hazard would be eliminated. The design intent is to capture rock fall
inadvertently caused by the mining operation. The design approach was based
on the calculation of maximum bounce height and energy at the proposed barrier
locations by numerical modeling and the selection of barriers which would
capture these rocks. The design is intended to provide 100 percent capture of
the rock fall incidents (based on calculated bounce heights and energies)
revealed by the modeling software. No rock fall or debris volume resulting from
the mining is expected to reach Porter Creek Road.
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2. The design does not consider slope instability associated with seismic
events. The proposed rock fall barriers are intended as a back-up or fail-
safe to mitigate the hazard associated with the mining operations above the
road. Although the barriers will not differentiate between the sources of rock
fall, the proposed barriers are not intended to support large volumes of
debris resulting from large scale, natural slope instability. In addition, the
barriers are not an element which will improve the stability of the natural
slopes. Once built, the presence of the barriers would increase the safety to
travelers on Porter Creek Road with regard to naturally occurring rock fall;
however, this is a secondary benefit, and not a part of the design intent. We
also expect that, as the mining excavation proceeds over the course of the
coming decades, the risk of naturally occurring rock fall or debris flow to the
road alignment would decrease as a result of the reduction in slope height
and the removal of potentially unstable materials.

3. The selected barrier system will possess a minimum energy rating of 25 kJ.
In our ongoing discussions with Macafferri, the barrier system manufacturer,
it appears that the described barrier would possess an energy rating of 50
kJ. Based on our modeling of rock fall on the slope, a 12-inch diameter,
spherical rock traveling from the top of the slope (pre-mining or initial
condition) would possess a maximum energy of 9 kJ, with average energies
ranging from 2.8 kJ to 4 kJ depending on the fall path. Although the barrier
is intended to capture individual rocks rather than debris flows, we estimate
that the proposed barrier could accommodate the impact associated with
between 0.5 to 1 cubic yards of loose debris containing a mix of loose rock,
gravel, and soil. The actual capacity may be much larger, depending on the
velocity of the debris flow. Typically, debris resulting from mixed materials is
expected to move at a much lower velocity than an individual rock

4. The perimeter fence should be constructed within a maximum of 50 feet of
the active edge of mining excavation, as measured on the slope (slope
length). The perimeter fence is expected to capture relatively low velocity,
rolling or sliding debris that has moved less than 50 feet on the slope, thus
insignificant bounce heights are considered. The proposed four-foot fence
height is intended to capture rolling or sliding rocks. T-posts are commonly
available in light weight and heavy weight designations. We recommend the
use of heavy weight T-posts with a nominal weight of 1.25 to 1.33 pounds
per lineal foot. The T-Posts should be embedded to a minimum depth of 12
inches where resistant rock is encountered requiring predrilling, or to 24
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inches where soil or weathered rock conditions allow driving of the post.
The fencing, consisting of nominal 2 x 4 non-climb horse fence of 12 gauge
steel or similar material, should be placed on the uphill side of the T-Posts
and connected using conventional T-Post clips. A supplemental detail
drawing for the proposed perimeter fence is attached.

5. The purpose of the proposed perimeter fence and rock fall barriers is to
provide rock fall protection in the event that rock fall is triggered by the
mining operation during the 20 year life of the permit. Although we do not
know of past rock fall events triggered by excavation during the history of
the existing operation, the suggested barriers are a redundant, safety
feature in the event occasional rock dislodgements occur as a result of the
excavation.

6. We anticipate that the construction of the perimeter fence and barriers would
require the creation of trails to provide access for construction personnel
and lightweight drilling equipment. Although we are not specifying the
means and methods of construction, we anticipate that the construction will
be performed using relatively lightweight, hand operated demolition
hammers, drills, and limited access drilling equipment. If equipment pads or
relatively wide access benches are required, it would be appropriate to
install temporary perimeter fences immediately downslope of construction
areas through the use of hand tools to reduce the likelihood of dislodging
rock. At the contractor’s option, it may be appropriate to utilize helicopters
to deliver barrier materials to accessible areas on the slope. Furthermore,
the statement on Page 7 limiting the operation of excavation equipment on
the slopes above the road was intended to address the mining excavation,
not to limit the approach to construction of the rock fall barriers.

7. It is important that the barriers not serve as long-term retaining devices
holding accumulated cobbles and boulders. We recommend that on an
approximate annual basis the barriers be observed by walking the upslope
side of the barrier to confirm that significant debris (e.g. individual rocks over
approximately 8 inches in size or soil and gravel accumulation over
approximately 12 inches in depth) is not resting on the barrier. Small
volumes of accumulated debris could be spread on the slope immediately
above the barrier through the use of hand tools. Individual small boulders
and cobbles should be broken into smaller fragments through the use of
hand tools and placed on the slope immediately upslope from the barrier. In

HOLDREGE & KULL



Project No. 4031-01 Response to Review Comments
August 8, 2012 Page 4

the event that large boulders are retained on the barrier, it may be
necessary to utilize hand drills and hydraulic splitting equipment to break the
boulders into smaller, angular fragments which are not susceptible to future
rolling. Should a significant rock fall event occur, it is conceivable that
maintenance may require holding of traffic on Porter Creek Road to allow
temporary disconnection of the lower portion of the barrier and removal of
rock.

We hope that the statements presented in this letter provide the additional
information needed to allow continued review of the project plans. We are also
available to discuss the project during future meetings or conference calls if it is
convenient for you. Please feel free to contact us with additional questions or
comments.

Sincerely,

,,({\Cr.SS' ‘\

Robert inge

Attachments: Review Commentsﬂ a
Perimeter Fence Details

F:\ Projects\031 Mark Wast Quarmy\4031 Response to Comments.doc
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The H&K report states the barrier design “is being proposed in an effort to mitigate the
potential for rock fall...” onto Porter Creek Road. The word effort is not very definitive
for a steep, high rock fall/rock slide prone slope above a narrow, winding, but well
travelled County road. Therefore, what were the acceptable-risk assumptions or bases for
the performance standards selected when developing the design? Is the barrier design
intended to eliminate all rockfall onto the road caused by routine mining operations? If
not, what volume of rockfall is expected and is it possible to reasonably predict how often
it would be expected?

Seismic effects are not mentioned in the report. Does the design include restraint of
dislodged materials from the combination of mining and seismic events? The active
Maacama Fault is less than 2 miles from the slopes and has a maximum event potential of
about 7.2 Mw. One would expect that this could result in displaced rock volumes higher
than those associated only with mining activities.

Importantly, what amount of instantaneously displaced rock can the barrier design
accommodate without failing and releasing rock onto the roadway? This is not
commented on in the report. County road maintenance has stated that there have been
occasions when one lane was impacted and one instance when both were impacted. This
probably translates into a few to perhaps a few tens of cubic yards. Can the design
accommodate the high end of this range if instantaneously released?

The "perimeter fence™ needs additional discussion. The report says it will be within 50
feet of the active mining area - does this mean 50 feet on the slope, 50 feet vertical, or 50
feet horizontal? The report says that the fence will be supported by T-posts - how large,
how far driven into the earth, how is the wire attached? What is the basis for the
recommended minimum four foot height of the fence? Again, what kind of
instantaneously imposed load can the fence accommodate without failure. A design
drawing and specifications for this fence should be included in the report.

While we concur that the method of mining (prevention) is a key element in controlling
the rate and volume of rockfall. However, is it safe to assume that proper mining
activities will occur at all times during the 20 year life of the permit? The system should
be robust enough to accommodate occasional rock dislodgments caused by operational
mishap.

How will the fence and barrier system be constructed on the predominantly steep to very
steep slopes? It would seem that some sort of access road or trail will be required for
those components of the system that are well upslope of Porter Creek Road. This
particularly seems to be the case when anchors are to be installed 10 feet into slopes with
either minimal soil underlain by fractured, but generally hard rock; and with many
intervening 6-inch diameter posts on 15-foot centers to be installed into rock to an
unspecified depth. What will the dimensions of this trail or road be and how will it be
constructed to avoid dislodging rock onto the road? How does this jibe with the statement
in paragraph 2 on page 7 that states that no excavation equipment should be operated on
the slopes above the road?



7. The report states that rock captured by the barriers will be periodically removed? How
will this be accomplished if there is no access road to the fence/barriers? Also, it would
seem reasonable to recommend the maintenance should include annual observation more
often than just annually, given that the fence/barrier system is not intended to serve as
retaining facility.

Adequate responses to these questions will allow us to once more continue our geologic analysis
for the EIR.
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Reclamation Plan



RECLAMATION PLAN

Plan Organization

This Reclamation Plan provides an overview of reclamation activities and specific reclamation
descriptions organized around the “Reclamation Plan Review Checklist” of the California
Department of Conservation’s Office of Mine Reclamation (OMR), as referenced in Sonoma
County’s Surface Mining and Reclamation Ordinance # 5165.

This Reclamation Plan reflects the requirements associated with the reclamation of mined sites
contained in the following:

* California Surface Mining and Reclamation Act (SMARA) of 1975 as amended and
associated regulations (Revised July 2003).
* Sonoma County Surface Mining and Reclamation Ordinance # 5165, Sec. 26A-11-010: ltem

(c).
Area Covered Under Reclamation Plan

This Reclamation Plan covers all aspects of the existing and expanded mining areas, and the
existing plant site (see Exhibit 8 [DEIR Fig 3-5}): Mining Plan and Setbacks for mining area).

Reclamation Overview
Reclaimed Landscapes

Mining and reclamation activities will be involved in creating five general landscapes. These are:

Mined Rock Terraced Slopes: Exposed terraced slopes with a gradient not steeper than
1:1 (horizontal: vertical) will be created directly through mining activities (see Exhibit G-2
{DEIR Fig 3-14}: Finish Grading Plan). Exposed slopes will be hydroseeded with a native
herbaceous plant mixture suitable for erosion control and for colonizing in relatively thin or
rocky soils and rock outcrop conditions.

Filled Terraced Slopes: Exposed terraced slopes with a gradient not steeper than 2:1
(horizontal: vertical) overall will be created directly through placement of overburden
materials and topsoil (see Exhibit G-2 {DEIR Fig 3-14}): Finished Grading Plan). A minimum
one foot of topsoil will be placed on all fill slopes that will then be hydroseeded with a native
erosion control mixture of grasses and other herbaceous species.

Filled Basin Floor: An area where mined lands will be backfilled to create slopes on the
south side of the basin that can be planted and a gently sloping center area culminating in
two water storage / sediment separation ponds with an approximate maximum storage
capacity of 25 and 49-acre-feet of water respectively. Planned slopes will vary from
approximately a 3: 1 (horizontal:vertical) gradient on the south slopes of the basin to a
relatively flat approximately 10:1 (horizontal:vertical) gradient that will support establishment
of a willow thicket along the basin's drainage courses. Average depths of fill over the center
of the mined basin floor are expected to be up to approximately 75 feet. The majority of
runoff from the rock terraced slopes will be directed into the two ponds. A sub-surface
drainage system , if necessary, will be installed to manage groundwater accumulation. The
revegetation will consist of a native erosion control mix that would be suitable for future
conversion to agricultural uses and willows along the drainage courses and around the
ponds. Along the southern perimeter of the mined lands, woody vegetation will either be
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transplanted or planted as container stock to screen and soften the appearance of the new
ridgeline created by mining as seen from Porter Creek Road.

To maintain the quality of water flowing into water storage ponds and out of the site, a series
of sediment filter systems will be installed. These consist of sediment basins: (1) at the top
of a drainage channel to intercept water draining from the mined rock terraced slopes prior
to it flowing off-site or entering the ponds; (2) new sediment control / storm water discharge
separation tank systems below each pond; and (3) the existing on-site sediment separation
control features that ultimately drain into Porter Creek. Limited use of willow thickets along
the drainages will also assist in controlling erosion. New on-site sediment control features
will be installed for that portion of the reclaimed lands draining to the southwest of the
project site.

Re-contoured Overburden Placement Area : The existing overburden placement area, as
materials are relocated for reclamation elsewhere on site, will be recontoured to slopes that
will generally be less than a 4:1 (horizontal: vertical). The revegetation will be to grasslands
suitable for future conversion to agricultural uses.

Plant Site: The existing plant site will be expanded to approximately 10 acres. After mining
is completed, the site will be cleared, ripped, and hydroseeded with an erosion control mix.
A portion of the plant site will be reserved for later conversion to a general use area that will
support agricultural operations.

In addition, a forest screening plant program will be initiated upon commencement of the mining
permit (see Exhibit 9 {DEIR Fig 3-11}): Reclamation Plan - Revegetation) in the northeast portion of
the project site. Plant types, densities, planting methods, and success criteria for different plant
associations are provided in Tables 3, 4 and 5 below.

Overburden and Topsoil

Approximately 1,453,000 cubic yards of overburden and topsoil will be displaced by mining
activities. Combined with existing stockpiled materials (see Exhibit 9 {DEIR Fig 3-11}) most of these
materials will ultimately be placed in the mined basin floor and to backfill already mined lands within
the project area to the north that will be reclaimed to shallow gradients (see Exhibit G-1 and Exhibit
G-2 {DEIR Fig 3-12 and Fig. 3-14}).

Lands Included in Reclamation Plan
Exhibit 2 (DEIR Fig 3-3): Ownership illustrates parcels and owners within and adjacent to the
project site.

Reclamation Sequencing

Reclamation will occur concurrently with mining activities. Exhibits 11, 12, 13, and 14 (DEIR Fig 3-7,
3-8, 3-9 and 3-10) illustrate the general direction of mining and reclamation through the project site.
The steps illustrated in the exhibits and the associated reclamation activities are outlined in Table 3.
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TABLE 3: Reclamation Sequence (also see Exhibits 12 through 14 {DEIR Fig. 3-8
through Fig. 3-10})

Reclamation Phase

Reclamation Activities

October 15) from
approximately
2010 through
approximately
2017

/ Timing
Step 1 * Continued mining to the west (all year as weather permits)
* see Exhibit 12 * Concurrent reclamation of terraced fill slopes to east
(DEIR Fig 3-8) * Construction of mitigation wetlands along eastern portion of lease area
* Dry Season (May (see Exhibits 9 and 12 {(DEIR Fig 3-11 and 3-8})
1 through * If required, seed collection for propagation of Napa false indigo

(Amorpha californica var. napensis and any other special status
species) and potentially initiating a transplanting program into area
designated

Annual mitigation monitoring activities related to constructed wetlands
and Napa false indigo

Construction of rock a catchment barrier / fencing adjacent to Porter
Creek Road

Clearing and placement of topsoil and overburden from the Step 1
mining area into active reclamation areas or indicated overburden
stockpile area to initiate expanded mining activities

Construction of mined basin sub-surface drain line

Interim hydroseeding/mulching of disturbed slopes and stockpiled
materials per Reclamation Plan

Annual planting, irrigation, and plant maintenance programs
Inspections to determine the effectiveness of erosion control measures
after first heavy rains of the season and monthly or as necessary
during the rainy season

Annual reporting and inspections

Slope stability investigation report (2011 - year 2)

Step 2

see Exhibit 13
(DEIR Fig 3-9)
Dry Season (May
1 through
October 15) from
approximately
2017 through
2023

Continued mining to the west (all year as weather permits)

Concurrent reclamation of cut rock slopes, fill terraced slopes, and
filled basin floor

Relocation of stockpiled materials for use in recontouring of completed
terraced slopes and mined basin floor

Construction of sediment ponds, eastern water-storage ' sediment
pond, and sediment control / storm water discharge separation tank
systems

Extension of mined basin sub-surface drain line

Construction of maintenance access routes

Interim hydroseeding/mulching of east slopes and stockpiled materials
per Reclamation Plan

Propagule collection for willow thicket plantings

Annual planting, irrigation, and plant maintenance programs
Inspections to determine the effectiveness of erosion control measures
after first heavy rains of the season and monthly or as necessary
during the rainy season

Annual reporting and inspections

Step 3

see Exhibit 14
(DEIR Fig 3-10)
Dry Season (May

Continued mining to the west (all year as weather permits)
Concurrent reclamation of cut rock slopes, fill terraced slopes, and
filled basin floor

Construction / expansion of water storage / sediment ponds, and
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1 through
October 15) from
approximately
2023 through
2030

sediment control / storm water discharge separation tank systems
Extension of mined basin sub-surface drain line

Construction of maintenance access routes

Propagule collection for willow thicket plantings

Interim hydroseeding/mulching of east slopes and stockpiled materials
per Reclamation Plan

Annual planting, irrigation, and plant maintenance programs
Inspections to determine the effectiveness of erosion control measures
after first heavy rains of the season and monthly or as necessary
during the rainy season

Step 4

see Exhibit 9
(DEIR Fig 3-11)
Dry Season (May
1 through
October 15) from
approximately
2030 through
2033

Upon completion of mining:

- Removal of all structures and facilities except property line fencing,
entrance gate and road, wells, sediment basins, water storage
ponds, and drainage facilities, and existing cave.

- Regrading, ripping and disking plant site

- Hydroseeding/mulching all remaining disturbed lands per
Reclamation Plan

Final planting, irrigation, and plant maintenance programs

Inspections to determine the effectiveness of erosion control measures

after first heavy rains of the season and monthly or as necessary

during the rainy season

Annual reporting and inspections (for 3 year period)

Revegetation Program

The following tables describe the revegetation program for disturbed lands as shown on Exhibit 9
(DEIR Fig 3-11): Reclamation Plan - Revegetation. These include:

Mark West Quarry Expansion Mining and Reclamation Plan

Table 4: Hydroseed Mix — specifying two native erosion control seed mixes and application
rates to be hydroseeded on all disturbed lands.

Table 5: Container Plants by Location — identifying the woody species to be planted (or
transplanted) for each of the plant associations illustrated on Exhibit 9 (DEIR Fig 3-11).
Table 6: Planting Schedule — identifying the woody species, density, propagule type of
planting (cutting, container, transplant, etc.) spacing, and design notes for each of the plant
associations illustrated on Exhibit 9 (DEIR Fig 3-11).
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TABLE 4: Native Hydroseed Mix

SEED MIX A — Mined Rock Terrace Benches

% of mix species PLS
Pounds/acre
30% Bromus carinatus (1) California bromegrass (3) 15
37% Elymus glaucus (1) blue wild rye 18.5
3% Eschscholzia californica California Poppy 15
20% Nassella pulchra (1) purple needle grass 10
10% Trifolium willdenovii (2) tomcat clover 5
100% 50
SEED MIX B — Fill Slopes and Mined Basin Floor
% of mix species PLS
Pounds/acre
37% Elymus glaucus (1) blue wild rye 18.5
3% Eschscholzia californica California Poppy 15
13% Festuca rubra (molate) Molate red fescue 6.5
37% Hordeum brachyantherum (1) | meadow barley 18.5
10% Trifolium wildenovii (2) tomcat clover 5
100% 50

Source: 2M Associates

Notes:

PLS = (pounds of pure live seed (PLS)
(1) coastal variety only

(2) pre-inoculated

(3) not ‘Cucamonga’ brome

Product Notes:

moow>

Straw: Certified weed free rice straw.
Hydromulch: Natural wood fiber (example: Conwed Fibers Hydromulch 1000).
Tachifier: Derived from guar of psillium seed (example: M-Binder).
Water: Clean and free of deleterious materials.

Inoculum: AM-120 (or equal) containing one or more species of mycorrhizal fungi at a

minimum rate of 60 pounds per acre.

n

Fertilizer: No fertilizer is to be added.
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TABLE 5: Container / Transplanted Plants by Location

PLANT LOCATION
Common Name Scientific Name Drainages Northeast | Mined Basin
in Basin Screening | South Edge
Floor Area Screening
14-inch Treepot™
Coast live oak Quercus agrifolia X
Douglas fir Pseudotsuga menziesii X X
Coastal Redwood Sequoia sempervirens X
California bay Umbellularia californica X
10-inch Deepot'™
Manzanita Arctostaphylos X
manzanita
Coyote brush Bacchatris pilularis X
Buckbrush Ceanothus cuneatus X
Parry Ceanothus Ceanothus parryi X
3 Ft. Sprigs
Arroyo willow Salix lasiolepis X
Narrow-leaved willow | Salix exigua X
Red willow Salix lucida X
Freemont Populus fremontii ssp
Cottonwood fremontii
Source: 2M Associates
* See also Exhibit 9 (DEIR Fig 3-11): Reclamation Plan - Revegetation and Table 5.
Mark West Quarry Expansion Mining and Reclamation Plan Final Review Draft January 12, 2009



Table 6: Planting Schedule*

Scientific Name Common Name % within Total | Propagule | Size Spacing Notes
Planted Area Type
Willow Thicket
Salix lasiolepis Arroyo willow 33.3% cuttings sprig 8 o.c. Plant in groups of 3 with each
group spaced at an average 10’
apart
Salix exigua Narrow-leaved willow 33.3% cuttings sprig 8 o.c. Plant in groups of 3 with each
group spaced at an average 10’
apart
Salix lucida Red willow 33.3% cuttings sprig 8 o.c. Plant in groups of 3 with each
group spaced at an average 10’
apart
Mixed Woodland / Screening
Quercus agrifolia Coast live oak 10% container 14” Treepot | 30’ o.c. Plant randomly
Pseudotsuga Douglas fir 20 % container 14” Treepot | 20’ o.c. Plant randomly
menziesii
Umbellularia California bay 20 % container 14” Treepot | 15’ o.c. Plant randomly at 50’ apart
californica average
Arctostaphylos Manzanita 10 % container 10" Deepot | 8" o.c.
manzanita
Baccharis pilularis Coyote brush 10 % container 10" Deepot | 8’ o.c.
Ceanothus cuneatus | Buckbrush 5% container 10" Deepot | 5" o.c.
Ceanothus parryi Parry Ceanothus 5 % container 10" Deepot | 5" o.c.
Mixed Coniferous Forest/ Screening
Pseudotsuga Douglas fir 70 % container 14" Treepot | 20’ o.c.
menziesii
Sequoia Coastal Redwood 30 % container 14" Treepot | 20’ o.c.
sempervirens

Source: 2M Associates

* See also Exhibit 9 (DEIR Fig 3-11): Reclamation Plan - Revegetation

Planting Notes:

A. Plant Materials Source: The geographical source of all plant propagules shall be Sonoma County within the Mark West watershed.
B. Plant Propagation and Growth:
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5.

Tree species — Trees shall be grown from seed. All tree species shall be grown in 14-inch deep TreepotsT'\’I for at least nine months,
shall have root systems which fill the containers but which are not root bound, and roots shall show active white growing tips. The
minimum stem caliper of the main trunk shall be 0.2 inches at one inch above the crown. Tops shall be at least 6 inches tall and have
healthy live buds and/or leaves, with no broken leaders.

Shrub and vine species — Shrubs and vines shall be grown from seeds or cuttings, except elderberry that shall be grown from seed.
Shrubs and vines shall be grown in 10-inch deep DeepotsT'\’I for at least nine months, shall have root systems which fill the containers
but which are not root bound, and roots shall show active white growing tips. The minimum stem caliper of the main trunk of
elderberries shall be 0.2 inches at one inch above the root crown. All other species shall either have a similar caliper or have sufficient
number of stems of a sufficient size to be equivalent to a 0.2 caliper single stem.

Plants shall show no signs of deleterious infection from bacteria, fungus, or insects. Plants showing signs of deleterious infection shall
be rejected and placed back on the delivery truck for return to the nursery.

Willow Sprigs shall be local native sprigs. Sprigs shall be cut clean with sharp hand saws. Branches shall be pruned off with sharp
shears close to the main stem of the sprig but just outside the branch collar. Sprigs with swelling, scar tissue, boring insects, or
disease shall be rejected. Sprigs shall be cut from live healthy vigorously growing shrubs or trees. The bottom end of the sprig shall be
cut at a 45 degree angle (approximately) and the top shall be cut flat, straight across (90 degrees to the length of the sprig). No more
than 50% of an existing willow clump or cottonwood stand shall be removed for sprigs, unless the plants are scheduled to be
destroyed by grading. No collection of sprigs shall be from within 20 feet of an active bird nest.

Fascines, if required for erosion control, shall be made by forming the bundles 8-15 feet long, 4 inches minimum in diameter, from
stems no more than 1 inch in diameter. Fascines should be overlapped at the tapered ends a minimum of 1-foot.

A. Related Products:

1.

VisporeTM, WeedBlock™, or approved equivalent-type degradable 3-foot weed mats and 6-inch metal staples will be used round all
container plants. Weed mats shall be UV-stabilized 2.5 mil thick black polyethylene with approximately 400 heat-molded micro-funnels
per square inch.

Seedling protectors will be used round all container plants and shall be photo-degradable rigid diamond mesh plastic protectors 36
inches tall and 4 inches wide or wider supported by two 4-foot long 7/16-inch diameter bamboo stakes.

Mycorrhizal inoculant packs will be used for each plant and shall contain one or more species of endo-mycorrhizal inoculum including
Glomus intraradices at a minimum of 100 propagules per pack and a suite of the follow ectomyhccorrhizal species: Pisolithus
tinctorius and four species of Rhizopogon & Scleroderma at a minimum quantity of 800,000 spores.

B. Scheduling:

S

Willow sprigs shall be installed between December 1 and January 15.
Container-grown plants shall be installed between December 1 and January 15.
Weed mats shall be installed between November 1 and March 31.

Plant protectors shall be installed before April 15.

If needed, replacement planting will be performed between November 1 and January 15.
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SURFACE MINING AND RECLAMATION ACT CHECKLIST
SMARA 2772(c)(1) Name and address of operator/agent.

Project: Mark West Quarry Expansion

Location: 4611 Porter Creek Road (also see Exhibit 1: Regional Location {this exhibit is
part of the project application on file with the PRMD}

Owner: BoDean Co., Inc.

Address: 1060 N. Dutton Ave., Santa Rosa, CA 95401-5038

Mining Operations and Closure

SMARA 2770.5 100-year flood, Caltrans contact.
The project site is located in the Porter Creek and Franz Creek watersheds. The entire project
site is located outside of the 100-year floodplain of these creeks.

SMARA 2772(c)(2) Quantity & type of minerals to be mined.
Mining will produce up to approximately 15,000,000 tons of Greenstone-related aggregate
materials over the life of the project (see Appendix A: Geologic & Geotechnical Report) All
Appendices for this report are on file with the PRMD.

SMARA 2772(c)(3) Initiation and termination date.

Based on the estimate of reserves available and the assumption that 750,000 tons of material
per year would be processed, mining would be completed in approximately 2030 (assuming a
start date of 2010 and maximum production each year). Reclamation activities are currently
underway. Future reclamation will be conducted concurrently with mining activities (see Exhibits
12 through 14 {DEIR Figs 3-8 through 3-10}). Final reclamation activities are expected to be
completed within 3 years after mining ceases. Monitoring of revegetated areas will extend for a
period of 3 to 5 years. Reclamation is expected to be completed by about 2033, based on
previously mentioned assumptions.

SMARA 2772(c)(4) Maximum anticipated depth of mining.
Mining will be conducted below final mined floor elevations The mining elevations will range
from approximately 1407 feet to 945 feet MSL (see Exhibit G-1 and G3 {DEIR Figs 3-12 and 3-
13}). It is possible that mining count extend down to 900 feet MSL. The finished mined floor
elevations will range from approximately 975 feet to 945 feet MSL (see Exhibit G-2 {DEIR Fig 3-
14} that presents the finish grading plan).

SMARA 2772(c)(5) Size, legal description, including map with boundaries, topography,
geology, streams, channel cross-sections, topsoil stockpiles, roads,
equipment storage, RR, utilities within or adjacent to mine.

Existing mining operations occur within APN 120-210-048 (see Exhibit 2 {DEIR Fig 3-3}:
Ownership). A mining lease exists on parcels APN 120-210-031 and APN 120-210-032.
Additionally mining is proposed on APN 120-210-009 owned by BoDean. See Appendix H of the
Permit Application for copies of Assessor’s Parcel Maps for affected parcels.

SMARA 2772(c)(6) Mining plan and time schedule that provides for completion of mining
on each segment so that reclamation can be concurrent or phased as
soon as possible.

Mining and reclamation sequencing is described in Table 3 and illustrated in Exhibits 9 through
14 (DEIR Fig 3-6 through 3-11).

SMARA 2772(c)(9) Impact of reclamation on future mining.
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As part of the Reclamation Plan, all mining facilities with the exception of property line fencing,
entrance gate and road, wells, water storage / sediment ponds, and drainage facilities, and
existing caves that are used as the processing plant’s shop will be dismantled and removed
from the project site. Reclamation of the property would not preclude future onsite mining.

CCR 3502 (b)(2) Public health and safety (exposure).
CCR 3713(b) All portals, shafts, tunnels, or openings, gated or protected from public
entry, but preserve access for wildlife.
The site is accessed from the south via Porter Creek Road and is gated and locked when not
operational. “No Trespassing” signs are located at the gate. Upon completion of mining
activities, signed gates and fences to prevent vehicular access will be located at other private
access points around the property.

CCR 3502 (b)(5) Disposition of old equipment.

CCR 3709(a) Equipment stored in designated area and waste disposed of according
to ordinance.
CCR 3509(b) Structures and equipment dismantled and removed.

All on-site equipment and facilities will be removed upon completion of mining activities in
compliance with the County disposal requirements, with the exception of:
* property line fencing
entrance gate and road
wells
storm water discharge facilities and sediment basins
water storage ponds and related features
existing caves now used as the processing plant’s shop.

CCR 3713(a) Drill holes, water wells, monitoring wells completed or abandoned in
accordance with laws.
Four wells exist on the site and will be retained as part of the Reclamation Plan. (see Exhibit
3B) {this exhibit is part of the project application on file with the PRMD}. As stated in
CCR 3509(b) above, these wells will be retained as part of the Reclamation Plan.

End Land Use

SMARA 2772(c)(7) Description of proposed subsequent use or potential use.
Sonoma County’s land use designation for the project area is Resources and Rural
Development 100 (RRD 100). The proposed reclaimed end land use is general agriculture. As
used here, the end use of agriculture could include vineyards, orchards, a Christmas tree farm,
or grazing/pasture.

This Reclamation Plan does not preclude future consideration for other allowable uses based on
Sonoma County’s land use designation for the site. However, any subsequent consideration for
other types of site use as may be allowed under the Sonoma County General Plan designation
would require an amendment to this Reclamation Plan.

SMARA 2772(c)(8) Description of reclamation measures adequate for proposed end use.
The following reclamation measures related to agricultural use of the project site will be
implemented:

* Protecting and preserving existing native trees and shrubs outside the mining limit line and
overburden placement areas to every extent possible.
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* Dismantling and removing all existing facilities on the property with the exception of property
line fencing, entrance gate and road, wells, sediment basins and storm water discharge
facilities, and existing caves that are used as the processing plant’s shop.

» Stockpiling, placement, and recontouring soils on the mined basin floor to achieve a
landscape with functional components useful for agricultural operations. These include, but
are not limited to, a relatively open landscape with functional gradients, water storage
facilities for potential irrigation and frost protection purposes, and runoff controls for on and
offsite water quality purposes. On foot of topsoil will be spread over all such areas.

* Ripping and aerating soil to a depth of one foot within the plant site area and in any other
areas where buildings and pavement will be removed. One foot of topsoil or amended
overburden soils will be spread over all such areas.

* Hydroseeding/mulching all disturbed areas with appropriate erosion control seed mixes.

Additionally, the following reclamation measures, though not directly related to agriculture, will

be implemented:

* Contouring and tapering the edges of terraced slopes to meet safe slope stability
requirements and blend into the existing setting as seen from middle ground views.

* Implementing a forest planting program outside of the area to be mined along the northeast
portion of the project site to screen views of mined slopes as seen from the north.

* Installing effective erosion control measures to prevent onsite surface erosion and manage
on and offsite water quality to minimize potential impacts to Porter Creek.

CCR 3707 Performance Standards for Prime Agricultural Land.
Not applicable.

CCR 3708 Performance Standards for Other Agricultural Land
The project site is not designated as agricultural land. However the defined end use is
agriculture and common crops and agricultural uses in nearby areas include: vineyards,
orchards, Christmas trees, or pasturelands for a variety of animals. All lands identified for
potential use as agriculture will be covered with a minimum one-foot topsoil layer.

Geotechnical Requirements
CCR 3502(b)(3) Final slopes: consider physical properties and landscaping. Stability
analysis for final slopes that approach critical gradient.
The site may be characterized as comprising five general zones. These are:

* Area #1: Mined rock terraced slope areas ranging from 2:1 to 1:1 gradients. See
Appendix A: Geologic & Geotechnical Report. The area is approximately 19.3 acres in
size.

* Area #2: Filled terrace slope areas ranging an average 2:1 (horizontal to vertical)
gradient. These include existing reclaimed areas and new fill slopes. These areas are
approximately 26.4 acres in extent.

* Area #3: Filled basin floor and slope areas ranging from 50:1 (horizontal to vertical) to
areas with a 3:1 (horizontal to vertical) gradient.

* Area #4: Re-contoured lands within the existing overburden placement area that will be
recontoured to slopes not steeper than will be recontoured to slopes that will generally
be less than a 4:1 (horizontal: vertical) gradient. This areas are approximately 24.4 acres
in extent.

* Area #5: The reclaimed existing plant site (not including the main entrance road) that is
relatively level and is approximately 4.7 acres in extent.

Prior to the start of the second year of grading in the quarry expansion area, and annually
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thereafter, a licensed Geotechnical Engineer and Certified Engineering Geologist will inspect the
slopes of the quarry expansion area and perform a slope stability evaluation. Subsurface
investigations will be conducted as determined necessary by the geologist to determine whether the
rock properties of newly exposed rock are as described in the report Geologic & Geotechnical
Report Mining and Reclamation Plan Mark West Quarry Expansion, 4611 Porter Creek Road,
Santa Rosa, California (December 22, 2003) and to evaluate the stability of future excavations.
The geologist will prepare a written report describing the results of the monitoring and any
subsurface investigations, and will specifically note any observed changes in the properties of
newly exposed rock that might indicate that large slope failures (meaning any failure that could
impact adjacent properties) could occur. In the event that such changes in rock properties are
observed, the geologist will make recommendations for such revisions to the final grading plan as
may be required to protect adjacent properties. The geologist’s report will be submitted to the
Sonoma County Permit and Resource Management Department by June 30™ of each year. If the
geologist recommends changes to the final grading plan in any area of the quarry, the quarry
operator shall submit to the County a revised final grading plan and receive County approval before
revising the Reclamation Plan that depicts revised appropriate design slopes and setbacks from the
property line to ensure protection of adjacent properties prior to making further excavations in that
area.

CCR 3704(f) Final cut slopes have minimum factor of safety for end use and conform to
surrounding topography.
Final cut slopes will be created through the mining process (see Exhibit G3 and Exhibit 10
{DEIR Fig 3-13 and Fig. 3-6}) and are based on the recommendations made in Appendix A:
Geologic & Geotechnical Report. These slopes will not exceed a 1:1 gradient (see Exhibit
G4). {this exhibit is part of the project application on file with the PRMD} The
uppermost 25 foot quarry cut shall be sloped no steeper than 2:1 (horizontal:vertical).

CCR 3502(b)(4) Disposition of fill materials considered. Foundation fills for end use in
conformance with current engineering technology.
All fill materials will be used for revegetation purposes. The proposed end use is agriculture. No
structures are proposed as part of this reclamation plan.

CCR 3704(a) For urban use, fill compacted in accordance with UBC, local grading
ordinance, or other methods approved by the lead agency.
The end use is agriculture; no urban uses are proposed.

CCR 3704(b) For resource conservation, compact to standard for that end use.

All materials would be compacted and sloped in a manner to ensure drainage, slope stability,
and erosion control consistent with the Finish Grading Plan. The end use is agriculture. The
reclamation intent is to create safe, stable, functionally accessible slopes that can support crop
or pasture uses. In some areas reclamation includes planting of native plants for screening
purposes. Fill material shall be compacted with equipment of such weight and design as
necessary to obtain from 85 to 90 percent relative compaction in areas to be planted within the
top 12 inches of subgrade. Compaction will not exceed 90%.

CCR 3704(d) Final reclamation fill slopes not to exceed 2:1, except when allowed by site-
specific engineering analysis, and can be revegetated.
As depicted on Exhibit G-2 (DEIR Fig 3-14), the fill slope areas to be created will not exceed a
2:1 (horizontal:vertical) gradient, and will often be much flatter.
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CCR 3704(e) At closure, final landforms of fills conform to surrounding topography or
end use.
The general angles and edges of cut slopes will be contoured to blend naturally with the existing
topography and avoid sharp-appearing angles (see Exhibit G-2 {DEIR Fig 3-14}: Finished
Grading Plan). There may exist some rock outcroppings at the edges of the mined area. If
discovered these will be shaped to visually conform with the edge conditions between the mined
slopes and the natural landscape

Hydrology and Water Quality
CCR 3710(a) Surface and groundwater protected in accordance with Porter-Cologne and
Clean Water Acts (RWQCB/SWRCB).

No pollutants are involved with reclamation activities. Sediment basins and sediment control /
storm water discharge separation tank systems have been incorporated into the Reclamation
Plan to prevent siltation into natural drainages. Surface waters and wetlands subject to Corps of
Engineers jurisdiction under Section 404 of the Clean Water Act have been identified;
appropriate mitigation will be developed through required permit reviews. See Appendix B:
Surface and Ground Water Hydrology and Appendix D: Preliminary Wetlands Assessment for
additional information.

CCR 3706(b) Water quality, recharge, and groundwater storage that is accessed by
others shall not be diminished, except as allowed by plan.
CCR 3706(b)(2) Substantially prevent siltation of groundwater recharge areas.
During mining, move-out, and dismantling activities, if contaminated soils are discovered, such
soils will be removed to an approved offsite disposal area.

Other reclamation activities will not result in any negative effect on the quality of water.
Reclamation activities, in terms of the shallow gradient drainages and water storage pond within
the mined basin, will likely increase area recharge potential and storage capacity of ground
water aquifers.

SMARA 2773(a) Site-specific sediment and erosion control criteria for monitoring
compliance with approved reclamation plan.

CCR 3503(a)(3) Erosion control facilities constructed and maintained where necessary.
The Mining and Reclamation Plans indicate a comprehensive series of sediment and erosion
control features including: constructed drainage channels, sediment ponds, water storage ponds
that will also essentially act as sediment ponds, sediment control / storm water discharge
separation tank systems, and erosion control hydroseeding/mulching (see Exhibits G-2 and 9
{DEIR Fig 3-14 and 3-11}). In addition the applicant will undertake the following measures:

Stormwater / Water Quality Protection Program

Prior to the initiation of mining outside of the vested rights area, the applicant will prepare a
Stormwater / Water Quality Protection Program. The program shall be submitted to the County,
the Regional Water Quality Control Board (RWQCB), and the California Department of Fish and
Game (CDFG) for review and comment, and shall be subject to approval by the County.

The program shall include water quality performance criteria that define levels of sediment,
turbidity, iron, and other factors that will be allowed in the stormwater that leaves the quarry.
The amount of total suspended sediment (TSS), Total Petroleum Hydrocarbons as Diesel
(TPH), iron, specific conductance, or pH in the stormwater leaving the site will not be allowed to
exceed the levels coming off the site under baseline conditions.
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The water quality benchmarks will be based on the State Stormwater Pollutant Benchmark
levels. The benchmarks are used by the RWQCB to determine when additional pollution control
may be required for a project. For this project, they include:

* pH B should be between 6.5 to 8.5;

* Total Suspended Solids (TSS) B not greater than 100 mg/L;

* Specific Conductance B not greater than 200 uS/cm;

* Iron B not greater than 300 ug/L; and

* Total Petroleum Hydrocarbons as Diesel (TPH) B not greater than 15 mg/L.

Source Control Measures to Prevent Erosion

The program will emphasis source control measures designed to prevent erosion. Specific
measures cited below are taken from the Stormwater Best Management Practice Handbook for
Construction, published by the California Stormwater Quality Association (CASQA). Equivalent
measures described in the Erosion Control Manual (San Francisco Bay Regional Water Quality
Control Board) or other measures deemed suitable by the North Coast Regional Water Quality
Control Board may be substituted.

a) The program will include measures to preserve existing vegetation to the extent
practical. When vegetation clearing takes place in the expansion area, small trees,
shrubs and groundcover will be left in place until the area is ready for mining.

b) In areas not being actively mined, bare soil will be protected from erosion with the
application of hydraulic mulch or hydroseeded.

c) In areas not being actively mined where it is not practical to establish a grass cover,
soil binders will be applied to exposed soil to prevent erosion.

d) In areas requiring temporary protection until a permanent vegetative cover can be
established, bare soil will be protected by the application of straw mulch, wood
mulch, or mats.

e) To the extent practical, benches will be back sloped or provided with rock or straw
bale checks so that sediment is trapped on the benches rather than washed into the
sediment ponds.

f) Benches will drain into adequately sized pipes that convey the runoff to the quarry
floor. Outlets of pipes will have appropriate energy dissipaters to prevent erosion at
the outfall.

g) Reclamation or stabilization of all quarry slopes and the quarry floor (excluding the
working/processing/stockpile/loading/access areas and the acreage of the
sedimentation ponds) will be completed each year prior to the rainy season.
Stabilization measures including hydraulic application of surface stabilizing
compounds, hydroseeding, mulching, or other measures to prevent erosion. The
program will include a detailed description of annual stabilization measures, including
specifications of the types of seeding and mulching that will be applied to slopes that
can be revegetated and the types of polymers (chemical soil binders) that will be
applied to other slopes where revegetation is not practical. The program will
describe proposed application rates for the erosion control materials. A schedule for
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completion of stabilization will be included, and the stabilization will be completed by
October 15th each year.

h) The applicant will submit to the County a site plan or aerial photograph clearly
depicting the extent of mining and reclamation on the site every year during mining
and reclamation and at the completion of reclamation. The site plan will show
previously mined and reclaimed areas, indicating the year the initial reclamation
occurred, active mining, stockpiling, work areas, and areas to be mined the following
year. The site plan will show erosion and drainage problem areas, proposed
stormwater runoff flow directions, and ponding and treatment areas.

Operational Measures to Prevent Erosion

During mining and reclamation activities, the following measures will be implemented to
reduce the potential for erosion and sediment discharge:

a) Topsoil suitable for use in revegetation will be stockpiled for use in reclamation and
replanting of fill slopes. Prior to October 15th of each year, all topsoil stockpiled for future
use in revegetation will be seeded and mulched in order to prevent soil loss through erosion.
Topsoil, if stored, will be in the area indicated on Exhibit 3B that and not immediately
adjacent to sediment ponds. {this exhibit is part of the project application on file with
the PRMD}

b) Mining activities and the operation of heavy equipment on site will be done in such a
manner as to avoid repeated crossing of open drainageways or ponded areas.

c) Measures will be included to prevent the inadvertent side casting of soil from the
quarry benches.

d) All roads and work areas in the quarry will be stabilized surfaces or engineered with
aggregate base fill thicknesses adequate to withstand heavy equipment and truck
traffic. These roads will be constructed with culverts and energy dissipation
structures to convey runoff under the roads, as necessary. Areas on the quarry floor
other than roads and active work areas will be stabilized by the stabilization
techniques described above.

Measures to Retain Sediment On-site

a) Silt fences, fiber rolls, and straw bale barriers will be used on bare slopes not being
actively mined to intercept and trap sediment carried by sheet flow.

b) The design storm for spillways or other structures that convey storm water will not be
less than the 20 year, 1 hour intensity event.

c) Water storage / sediment ponds will be designed to the maximum size practical for
the available space. New ponds will include a forebay to trap coarse soil particles
before the runoff enters the main sediment ponds. Recognizing that sediment ponds
may be large enough to trap very fine particles, the design will include the use of
chemical treatment to cause the fine particles to settle or filters to remove them from
the water.

d) All runoff from areas being mined or previously mined areas will be directed through
one of the sediment ponds or sediment control / storm water discharge separation
tank systems.
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e) The design of water storage / sediment ponds will be completed by a professional
civil engineer experienced in sediment detention basin design. The design will meet
the standards of SMARA. All hydrologic and engineering calculations, including
sediment trap efficiency, will be submitted to the County for review and approval.

f) Ongoing Maintenance. Routine inspection and maintenance of the drainage system
and sediment ponds site will be made to identify and correct problems.

g) A schedule and procedures for monitoring and maintaining the sediment ponds will
be provided to the County. This will include monitoring storage capacity and loss of
storage, sediment removal and deposition, and the safe storage, mixing, use, and
disposal of any polymers and coagulants or flocculants.

Measures to Prevent Discharge of Other Pollutants

The program will specify BMPs to reduce the potential for discharge of contaminants to
stormwater runoff. The following measures will be included:

a) Fueling and maintenance of all rubber tired loading, grading and support equipment
will be prohibited within 50 feet of drainageways unless physical barriers are in place
to prevent accidental discharges to waterways. Fueling and maintenance activities
associated with other less mobile equipment will be conducted with proper
safeguards to prevent hazardous material releases. All refueling and maintenance of
mobile vehicles and equipment will take place in a designated area with an
impervious surface and berms to contain any potential spills.

b) Any slope stabilization chemicals or polymers, and sediment detention basin
enhancement chemicals or polymers that may be used will be EPA approved and will
be used strictly according to the manufacturer’s specifications.

c) If chitosan is used, a residual chitosan test will be used (available from Natural Site
Solutions or the equivalent) to check residual chitosan in water leaving the site.
Residual chitosan in discharge water will not exceed 1.1 mg/L.

d) The site will be controlled by maintaining locking gates and a no trespass signs
posted at the main entrance to the site.

e) Runoff from the internal access roads will be collected and passed through the water

storage /sediment ponds or the sediment control / storm water discharge separation
tank systems on site.

On-going Maintenance

The stormwater / water quality protection program will describe specific measures to
ensure routine inspection and maintenance of the drainage system and sediment ponds
site to identify and correct problems during mining and through the completion of
reclamation.

a) The program will describe a schedule and procedures for inspecting and maintaining
the sediment ponds. This will include inspections to determine the sediment pond
storage capacity and need for sediment removal, inspections to confirm the safe
storage, mixing, use, and disposal of any polymers and coagulants or flocculants,
and maintenance as needed to ensure that the sediment ponds and drainage
structures perform as intended. During the period between September 1 and May 31
the inspections and maintenance will be performed at least once each month.
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b) The program will include measures to ensure prompt identification and repair of
storm damage. Following storm events which cause significant damage to the
reclamation areas or sediment controls (e.g., erosion or landslides), the operator will
have a qualified professional conduct a damage survey of the reclamation
improvements, and recommend remedial actions as necessary to assure that the
performance criteria will be met. A report will be submitted to the Sonoma County
Permit and Resource Management Department regarding the effects of such
damage, including recommendations for repair and/or replanting.

CCR 3503(b)(1) Settling ponds used where they will provide significant benefit to water
quality.

Runoff from the terraced slopes will be collected and diverted into the sediment / irrigation
ponds (Exhibits G-2 and 9 {DEIR Fig 3-14 and 3-11}). Water storage ponds and new sediment
control / storm water discharge separation tank systems will be constructed at the lower
elevations of the reclaimed basin floor. In addition, sediment basins and sediment control /
storm water discharge separation tank systems associated with the existing plant site will be
retained. See also response to CCR 3503(a)(3) above.

CCR 3503(e) Grading and revegetation to minimize erosion and convey surface runoff to
natural drainage courses or interior basins. Spillway protection.
Mining and reclamation will cover an approximately 93-acre area. A portion of the drainage will
be diverted to the north into the Franz Creek watershed. The remaining area will continue to be
directed to Porter Creek. Drainage control structures with appropriately sized outlet pipes will be
installed to regulate storm runoff from the basin.

Grading and erosion control plans for the reclaimed basin floor are presented in Exhibit G-2
(DEIR Fig 3-14): Finished Grading Plan and Exhibit 9 (DEIR Fig 3-11): Reclamation Plan -
Revegetation. Appendix B: Surface and Ground Water Hydrology describes the hydrological
characteristics of the area and general design parameters for the storm drainage facilities.

The applicant will prepare, for the review and approval by the Sonoma County Permit and
Resource Management Department, a drainage plan (including appropriate hydrologic and
hydraulic information) that manages on site sediment basins as stormwater detention basins to
prevent peak stormwater flows from exceeding the calculated baseline levels. The drainage
plan will be prepared by a Registered Civil Engineer and in conformance with the Sonoma
County Water Agency’s Flood Control Design Criteria.

All on site drainage facilities will be constructed according to Sonoma County Water Agency’s
Flood Control Design Criteria and the County of Sonoma Permit and Resource Management
Department standards and requirements, and will be operated in accordance with the prepared
drainage plan. Appendix G: Detention Basin / Sediment Pond Sizing provides calculations for
the minimum size sediment ponds indicated on Exhibit G-2 and Exhibit 9 (DEIR Fig 3-14 and Fig
3-11).

See also response to CCR 3503(a)(3) above.
CCR 3706(c) Erosion and sedimentation controlled during all phases of construction,

operation, reclamation, and closure of surface mining operation to
minimize siltation of lakes and water courses per RWQCB/SWRCB.
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All runoff from areas being mined or previously mined areas will be directed through one of the
existing or proposed sediment ponds, water storage ponds, or sediment control / storm water
discharge separation tank systems.

Proposed water storage / sediment ponds will be constructed to the maximum size practical for
the available space. New ponds will include a forebay to trap coarse soil particles before the
runoff enters the main sediment ponds. Recognizing that the ponds cannot be large enough to
trap very fine particles, the design will include the use of chemical treatment to cause the fine
particles to settle or filters to remove them from the water. See also Appendix G: Detention
Basin / Sediment Pond Sizing

Ongoing erosion control measures also include:

* Newly disturbed areas not within active mining areas to receive annual
hydroseeding/mulching with an erosion control mix.

* Use of Silt fences, fiber rolls, straw bale barriers, and erosion control blankets where
necessary to intercept and trap sediment carried by sheet flow (see also Table 7 and
Table 8 below for erosion control criteria and remedial measures)

* The overflows and discharge points would be protected from erosion by use of rip-rap
rock and straw bales. To prevent escape of silt or sediment, silt fences or equivalent
structures would be placed around all interim soil and silt stockpiles and at the overflow
and discharge points of the sediment ponds.

To further prevent erosion and sedimentation during reclamation, all reclamation grading
activities will be limited to the dry season (May 15 through October 15). All areas disturbed by
reclamation activities will be hydroseeded prior to October 15 of that year.

For inspection purposes, performance criteria for erosion control is as follows: Any area larger
than 500 square feet on the site that receives an average evaluation score of Class 2 as stated
in Table 4 (or higher) that persists for more than one year will be investigated. The investigator
will determine the need for remedial measures. Areas receiving an average score of Class 3 or
higher will receive treatment to correct the problem as set forth in the discussion or remedial
measures (Table 5). Any observable reason for failure will be noted and the appropriate
remedial measure stated as part of the annual monitoring report.

Table 7: Qualitative Descriptions of Soil Surface Status

CLASS No soil loss or erosion; topsoil layer intact, vegetation established.
1:
CLASS Soil movement slight and difficult to recognize; small deposits of soil in form of

2: fans or cones at end of small gullies or fills, or as accumulations back of grass
plugs.

CLASS Soil movement of loss more noticeable; topsoil loss evident, with some plants on

3: pedestals or in hummocks; rill marks evident. Poorly dispersed litter and bare

spots nor protected by litter.

CLASS Soil movement and loss readily recognizable; topsoil remnants with vertical sides
4: and exposed plant roots, roots frequently exposed, litter in relatively small
amounts and washed into erosion protected patches.

CLASS Advanced erosion; active gullies and rills greater in cross section than 12 square
5: inches exceeding 10 feet in length, steep sidewalls on active gullies; well-
developed erosion pavement on gravelly soils, litter mostly washed away.
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Table 8: Remedial Measures For Erosion Control
CLASS No action required. Continue observation.
1:
CLASS Document and continue observation. Mulch limited critical areas with weed-free
2: straw or rice mix @ 2000 Ibs per acre on slopes less than a 3:1 gradient or at rate

of 3000 Ibs. per acre on 3:1 gradient slopes or steeper. Use of straw bales, straw

rolls, and erosion control blankets where necessary.

CLASS Mulch entire area with weed-free straw or rice mix @ 3000 Ibs per acre. Use of

3: straw bales, straw rolls, and erosion control blankets where necessary.
CLASS Regrade area to distribute and prevent concentration of surface flows. Direct
4: runoff to established swales. Mulch intervening bare areas. Use of straw bales,

straw rolls, and erosion control blankets where necessary.

CLASS Regrade area to distribute and prevent concentration of surface flows. Direct
5: runoff to established swales. Arrest gully development by placement of graded
rock interceptors or straw bales to slow concentrated runoff within 1 week
following any rainfall event. Mulch intervening bare areas and heavy equipment-
impacted areas. Use of straw bales, straw rolls, and erosion control blankets
where necessary.

See also response to CCR 3503(a)(3) above.

CCR 3706(d) Surface runoff and drainage controlled to protect surrounding land and
water resources. Erosion control methods designed for not less than 20
year/1 hour intensity storm event.

Capacity will be retained in the reclaimed basin area to retain runoff from the 100-year storm
event. Drainage control structures on the water storage ponds with an appropriately sized outlet
pipe will be installed to regulate storm runoff out of the basin into the existing drainage facilities
that service the site and which, in turn, drain into Porter Creek.

Grading and erosion control plans for the reclaimed basin floor are presented in Exhibit G-2
(DEIR Fig 3-14). Appendix B: Surface and Ground Water Hydrology describes the general
hydrological characteristics of the area and design parameters for the storm drainage facilities.
Appendix G presents calculations for minimum sizing of detention basin / sediment ponds.

See also response to CCR 3503(a)(3) above.

CCR 3706(e) Altered drainages shall not cause increased erosion or sedimentation.
The sediment ponds and erosion control structures within the reclaimed basin are designed to
reduce erosion potential and sedimentation into Porter Creek. Elsewhere, the existing drainage
patterns on the property will be retained. Additionally, a Certified Engineering Geologist or
Registered Geotechnical Engineer will review the maximum working slopes of the mine face so
that the slope or height of the active working face shall not exceed the safety standards
established by CalOSHA and MSHA.

SMARA 2773(a) Sediment and erosion control monitoring plan specific to property.
The stormwater management program shall include on-going water quality monitoring and
reporting during the life of the permit. During the period when reclamation activities occur, site
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inspections will be made after the first heavy rains of the season to determine the effectiveness
of erosion control measures and if any remedial actions are warranted. Afterward, inspections
will be made monthly or as necessary during the rainy season.
Monitoring activities include:
* Samples will be collected from the following locations: the pipes that discharge storm
runoff from the quarry property.
 Samples will be collected while discharges are occurring in compliance with the
requirements of General Permit (No. CAS000001) for Discharges of Storm Water
associated with Industrial Activities. Samples will be taken at least twice each year; one
set of samples will be taken during a significant rain event and one set of samples will be
taken during a moderate rain event. Significant rain events are storms or rainfall events
that produce at least 3-inches of rain in a period of 48-hours and create a brown (muddy)
color in the roadside ditch. Moderate rain events are storms or rainfall events that
produce less than 3-inches of rain in a period of 48-hours and water within the roadside
ditch maintains a semi-clear to cloudy appearance. If requested by the County or the
RWQCB, samples will also be collected during a period having no rain. This is a period
in which no rainfall has occurred during the 48-hour period immediately preceding the
sampling, and surface waters are semi-clear to cloudy and flowing at all surface water
sampling points and site discharges.
* More frequent sampling will be done if requested by the County or the RWQCB.

If any monitoring report indicates that the quarry did not meet the water quality performance
criteria, the quarry operator will take actions to bring the discharges into compliance. Corrective
actions may include, but are not limited to, additional source control BMPs, expansion of the
existing sediment ponds, chemical flocculation, and mechanical filtration of the discharge. The
quarry operator will report the corrective actions to the County, collect another set of water
samples, have the samples analyzed, and submit a follow-up written report to the County. If the
follow-up report indicates that discharges from the quarry still do not meet the water quality
performance criteria, the quarry operator will propose changes to the sediment control program
that will improve its performance sufficiently to meet the criteria. The proposed changes will be
submitted to the RWQCB for comment, revised as needed to address their comments, and then
implemented by the quarry operator.

If the monitoring reports show at least one constituent consistently fails to meet its performance
criteria for two consecutive years, despite any improvements implemented by the quarry, the
quarry operator will confer with the County and the RWQCB to determine whether further
changes in the water quality protection program are likely to result in compliance.

The performance criteria are intended for the County’s use in determining compliance with this
condition of approval. They are not intended to supersede any standards that may be used
independently by the RWQCB.

See also response to CCR 3503(a)(3) above.

SMARA 2772(c)(8)(A) Description of contaminant control and mine waste disposal.
CCR 3503(d) Disposal of mine waste and overburden shall be stable and not restrict
natural drainage without suitable provisions for diversion.
CCR 3503(a)(2) Overburden stockpiles managed to minimize water and wind erosion.
CCR 3712 Mine waste and tailings, and mine waste disposal units governed by
SWRCB/IWMB (Article 1, Subchapter 1, Chapter 7, Title 27, CCR).
The mining of the project site will not generate any new mining waste. Initial overburden and
topsoil to be removed for mining will be stockpiled and hydroseeded/mulched to minimize water
and wind erosion. All reclamation grading activities will occur during the dry summer months. All
hydroseeding/mulching will occur prior to October 15 of each year. Fill used within the basin
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floor will be track walked using heavy equipment (D-6 or larger) with tracks perpendicular to the
direction of the slope.

Existing and new detention basins and sediment control / storm water discharge separation tank
systems will facilitate the removal of suspended sediment from storm water runoff generated at
the project site. Thee features are not intended to retain all runoff from the site during the rainy
season. Periodically, the basins and tanks will be drained to ensure that there is sufficient
capacity to detain runoff generated in subsequent storm events. Two factors were considered
to minimize the potential for the project to exacerbate existing flooding problems: 1) the increase
in volume of runoff from the project site, and 2) the timing of the release of runoff from the
project site relative to peak flood flows in Porter Creek during a storm event. Appendix G:
Detention Basin / Sediment Pond Sizing

The sediment basins and other drainage features shall be maintained (e.g., accumulated
sediment shall be removed) pursuant to the standards stated in the approved sediment and
erosion control plan. The basins and drainage systems will adequately maintained by October
15" of each year. Additionally, inspections of the drainage system shall be conducted during the
rainy season following one inch or more of rain in a 24-hour period to ensure that the drainage
system is directing the flow properly.

See also response to CCR 3503(a)(3) above.

CCR 3710(b) In-stream mining conducted in accordance with Fish and Game Code
Section 1600 et seq, Section 404 of the Clean Water Act, and Section 10 of
the Rivers and Harbors Act of 1899.
Not applicable.

Environmental Setting and Protection of Fish and Wildlife Habitat
CCR 3502(b)(1) Environmental setting and impact of reclamation on surrounding land
uses. (ldentify sensitive species, wildlife habitat, sensitive natural
communities, e.g. wetlands, riparian zones, etc.)
Exhibit 2 (DEIR Fig 3-3): Ownership illustrates surrounding land ownership and uses. The
environmental setting and biological resources of the project site are described in Appendix C:
Vegetation Analysis, Appendix D: Preliminary Wetlands Assessment, and Appendix E:
Biological Constraints Analysis. The reclamation of the site to agriculture will not impact any
surrounding land uses.

CCR 3705(a) Vegetative cover, suitable to end use, self-sustaining. Baseline studies
documenting cover, density and species richness.

Botanical resources of the project site are described in Appendix D. Areas to be reclaimed are
illustrated on Exhibit 9 (DEIR Fig 3-11): Reclamation Plan - Revegetation. Reclaimed lands will
be returned to a mixture of grassland, willow scrub, or woodland communities. Tables 3, 4, and
5 provide details for seeding and planting associated with reclamation. Seed compositions were
chosen to be self-regenerating. No dependence on fertilizer or soil amendments is anticipated.
Irrigation of woody species will occur for a minimum three-year period or until plants are
established and self-sustaining without irrigation.

CCR 3503(c) Protection of fish and wildlife habitat (all reasonable measures).
CCR 3703(a) Sensitive species conserved or mitigated.
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One sensitive plant species (Napa false indigo) was identified in the proposed expansion area,
and the potential exists on site for outplanting or transplanting. See also Appendix C for
mitigation options.

CCR 3703(b) Wildlife habitat at least as good as pre-project, if approved end use is
habitat.
The proposed end land use, following conclusion of the quarrying operations and
implementation of the reclamation measures, is agriculture.

CCR 3703(c) Wetlands avoided or mitigated at 1:1 minimum.
Exhibit 6 (This exhibit is part of the project application on file with the PRMD): Potential
Jurisdictional Wetlands illustrates potential “Waters of the United States”. Mitigation of surface
waters and wetlands subject to Corps of Engineers jurisdiction under Section 404 of the Clean
Water Act will be developed through required permit reviews. One perched wetland measuring
0.02 acres in size will be mitigated on-site at a ratio of 2:1 (see also Exhibit 9 {DEIR Fig 3-11}).

CCR 3704(g) Piles or dumps not placed in wetlands without mitigation.
Surface waters and wetlands subject to Corps of Engineers jurisdiction under Section 404 of the
Clean Water Act have been identified and are illustrated in Figure 6. Appropriate mitigation will
be developed through required permit reviews.

CCR 3710(d) In-stream mining not cause fish to be trapped in pools or off-channel pits,
or restrict migratory or spawning activities.
Not applicable.

CCR 3713(b) All portals, shafts, tunnels, openings, gated or protected from public entry,
but preserve access for wildlife.
The site is accessed from the south via Porter Creek Road and is gated and locked when not
operational. “No Trespassing” signs are located at the gate. Signed gates and fences to prevent
vehicular access will be located at other private access points around the property as
appropriate. The remainder of the site will not be fenced, but posted with “No Trespassing”
signs periodically along property boundary.

Resoiling and Revegetation

CR 3503(f) Resoiling (fine material on top plus muiches).
A one-foot topsoil layer will be installed on all fill slopes and areas to be planted with woody
vegetation. Areas to be hydroseeded will include a mulch component. Weed control fabric will
be used around individual plants in place of mulch.

CCR 3704(c) Mine waste stockpiled to facilitate phased reclamation and separate from
growth media.

Some initial stockpiling of mine waste may continue in the area designated in Exhibit 3B. {this
exhibit is part of the project application on file with the PRMD} Generally, as mining proceeds
through completion of the project, topsoil and overburden will be removed and used directly for
reclamation of mined lands. A one-foot topsoil layer will be installed on all mined areas to be
planted with container stock and the mined basin floor being reclaimed to agriculture.

CCR 3711(a) All salvageable topsoil removed. Topsoil and vegetation removal not

precede mining by more than one year.
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Topsoil will be removed annually during the summer months for the area that is to be mined the
following year. As mining proceeds during completion of the project, topsoil will be removed and
used directly in areas being reclaimed concurrently with mining.

CCR 3711(b) Topsoil resources mapped prior to stripping, locations of stockpiles on
map. Topsoil and growth media in separate stockpiles.
CCR 3711(c) Soil salvage and phases set forth in plan, minimize disturbance, designed

to achieve revegetation success.

CCR 3711(d) Topsoil phased ASAP. Topsoil stockpiles not be disturbed until needed.
Topsoil stockpiles clearly identified and planted with vegetation or
otherwise protected.

CCR 3711(e) Topsoil redistributed in(DEIR Fig 3-11) stable site and consistent thickness.

CCR 3707(b) Segregate and replace topsoil by horizon.

Much of the existing area to be mined is vegetated. The top one-foot of soil will be used directly
in reclamation activities. Existing vegetation (except Napa false indigo and other identified
special status species) will be stripped and, where possible, mulched. As mining proceeds
through completion of the project, topsoil and overburden will be removed and used directly in
areas being reclaimed concurrently with mining. Vegetation will be stripped and mulched, topsoil
will be stripped, and the two combined and replaced as the final layer of fill on fill-slopes being
created. Should topsoil layers be thin, overburden materials will be amended as necessary to
encourage herbaceous plant growth.

CCR 3705(e) Soil altered or other than native topsoil, requires soil analysis. Amend if
necessary.
The soil around the plant site will be in a compacted state. It will be ripped to a depth of one foot
and disked prior to adding topsoil and seeding as identified in Table 4. The choice of the
species mix called for in the areas around the plant site assumes that the quality of the soil will
be minimal and was chosen for the species’ nitrogen-fixing capabilities.

CCR 3707(d) Fertilizers and amendments not contaminate water.
No fertilizers will be used in the site reclamation. A mycorrhizal inoculant will be used in all
hydroseeding applications and plantings to stimulate plant productivity. An organic-based
biostimulant and humus builder will be applied to stimulate soil microorganisms.

SMARA 2773(a) Revegetation plan specific to property. Monitoring plan.
The revegetation plan has been developed to reflect the slope, aspect, soil and hydrologic
conditions of the property after mining has been completed. It is designed to achieve a
landscape with functional components useful to agriculture. These include, but are not limited
to, maximizing slopes suitable for agriculture production, and creating an access route system
to support operations. The monitoring includes test plots and a five-year monitoring period for all
vegetation types (see Exhibits 9 {DEIR Fig 3-11} and Table 4, 5, and 6)

CCR 3503(a)(1) Removal of vegetation and overburden preceding mining kept to a
minimum.

Existing vegetation, topsoil, and overburden will be removed annually during the summer

months for the area that is to be mined the following year. These materials will be placed and

hydroseeded prior to October 15 (See Exhibit 12 {DEIR Fig 3-8}). Where possible, existing

vegetation (except Napa false indigo and other special-status species) will be mulched for use

as a soil amendment. Initially, the mulch will be stockpiled adjacent to the topsoil (but

Mark West Quarry Expansion Mining and Reclamation Plan Final Review Draft January 12, 2009
23-



segregated from it). As mining proceeds during Step 2 through completion of the project (See
Exhibits 13 and 14 {DEIR Fig 3-9 and 10}), vegetation will be stripped and mulched, topsoil will be
stripped, and the two combined and replaced as the final layer of fill on mined lands being
reclaimed.

CCR 3503(g) Revegetation and plant survival (use available research).

Reclamation of the eastern portion of the property is underway. Observations have shown that
hydroseeding has been effective. Additionally, though not part of the reclamation plan, Redwood
and Douglas fir have been successfully transplanted onto fill benches along the eastern portions of
the property.

CCR 3705(a) Vegetative cover, suitable end use, self-sustaining. Baseline studies
documenting cover, density and species richness.

The site will not be reclaimed to conditions that existed prior to mining activities. Revegetation of
disturbed areas consists of hydroseeding grasses and herbaceous plants (see Table 6).
Planting of willows and planting or transplanting of native screening vegetation will take place
(see Tables 6 and 7). Species selection was based on anticipated soil conditions, functional
qualities to provide erosion control, similar native woody vegetation that exists within the general
region, and ability to be self-generating without dependence on long-term irrigation, soil
amendments, or fertilizers.

CCR 3705(b) Test plots if success has not been proven previously.
As illustrated on Exhibit 9 (DEIR Fig 3-11), a test plot measuring 100 feet x 100 feet on a mined
rock slope will be developed for Seed Mixture A (see Table 4). Seeding of the existing topsoil
stockpile area will be used as a test plot for fill slopes employing Seed Mixture B. Initial planting
of mixed forests for screening will also serve as test plots for future plantings.

CCR 3705(c) Decompaction of site.
The soil around the plant site will be ripped to a depth of one foot and disked prior to seeding.
The choice of the species mix called for in the hydroseed specifications (see Table 4) for the
areas around the plant site assumes that the quality of the soil will be minimal and was chosen
for the species’ nitrogen-fixing capabilities.

CCR 3705(d) Roads stripped of road base materials, resoiled and revegetated, unless
exempted.
With the exception of the main entrance route, all road materials within the project area will be
removed and/or relocated for use in the service access route system to support agriculture
operations (see Exhibit 9 {DEIR Fig 3-11}). Where not used, subgrade soils will be ripped, disked,
and reseeded.

CCR 3705(f) Temporary access not bladed. Barriers installed.
No temporary access routes are proposed as part of reclamation. Access routes that lead off of
the project area will be gated and locked.

CCR 3705(9) Use native plant species, unless exotic species meet end use.
The planned reclamation use is agriculture. Revegetation of areas within the basin floor and
other fill areas will use a combination of native and non-native grasses. Benched slopes will be
hydroseeded with a native erosion control mix. Willows around drainages and screening
vegetation will use species native to the region.

CCR 3705(h) Plant during correct season.
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Hydroseeding will occur in the late summer / early fall of each year following site grading. All
hydroseeding will be completed prior to October 15. Planting of willows and other woody
vegetation will occur after the beginning of the rainy season, generally between December 1
and December 31 of each year.

CCR 3705(i) Use soil stabilizing practices and irrigation when necessary to establish
vegetation.
Fill used within the basin floor will be track walked using heavy equipment (D-6 or larger) with
tracks perpendicular to the direction of the slope. Soils around the drainage control structures or
other facilities will be based on geotechnical recommendations (see Appendix A: Geologic &
Geotechnical Report). Willow cuttings and woody plants will be irrigated, if necessary, for a
three-year establishment period.

Fill slopes needed to complete reclamation will be track walked using heavy equipment (D-6 or
larger) with tracks perpendicular to the direction of the slope. All slopes will be seeded with a
native erosion control mix. Willow thicket and mixed evergreen communities will receive
irrigation for an establishment period of up to three years (see Tables 3, 4, and 5).

CCR 3705(j) If irrigated, demonstrate self-sustaining without irrigation for two-year
minimum.
The established plant monitoring period is five years with irrigation anticipated for woody
vegetation for up to a three-year period. This will allow determination of whether plantings are
self-sustaining over a two-year minimum period.

CCR 3705(k) Weeds managed.
Reclamation areas shall be inspected regularly for presence of invasive plants, such as French
and Scotch Broom and other noxious weed species. All plants observed shall be removed by
pulling, digging, or other approved invasive plant control methods. Such material would be
disposed of either through burning (on-site or off-site), or off-site in another manner as
appropriate.

CCR 3705(1) Plant protection measures, fencing, caging.
Individual plant protection is described in Table 6.

CCR 3705(m) Success quantified by cover, density, and species richness. Standards
proposed in plan. Sample method set forth in plan and sample sizes
provide 80 percent confidence level, as minimum.

SMARA performance standards for revegetation require that vegetative cover, density, and
species richness shall be used as success standards for revegetation. The end use of mined
lands has been identified as agriculture.

Success Criteria - Hydroseeding and Erosion Control: Success criteria are described in Tables
3 and 4.

Success Criteria - Cuttings and Container Stock: Table 9 presents performance criteria for plant
associations proposed to be used on different soil and slope conditions. These criteria will be
refined and submitted to Sonoma County based on the results of test plots to be planted and
evaluated prior to final reclamation.

Statement of Reclamation Responsibility
A signed Statement of Reclamation Responsibility is provided in Appendix F.
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Financial Assurance

A detailed financial assurance estimate will be provided following approval of the final mining and
reclamation plan by the County. Mining and reclamation activities approved by the County as a
result of this application for expansion of Mark West Quarry will not be initiated until financial
assurances are approved and secured by the County as lead agency under SMARA.
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Table 9: Success Criteria (1)

HYDROSEED Mix

VEGETATIVE COVER (2)

DENSITY (2)

PLANT SPECIES COMPOSITION /
SPECIES RICHNESS (2)

Seed Mix A - Mined
terraced benches
Soil Condition: Level to

slightly sloping areas

See Tables 3and 4

Seed Mix B — Basin and fill

See Tables 3 and 4

square feet

Monitoring plot size: 10,000
square feet

slopes

Soil__Condition: Level to

moderately sloping (2:1)

slopes

Willow Thickets Target goal (year 3): 40% | Target goal (year 3): Target goal (year 3): 1 of 3
Soil__Condition: Level to | of area covered 62 plants per plot size species present

slightly sloping areas Monitoring plot size: 10,000 | average Monitoring _plot _size: 10,000

square feet

Mixed Coniferous Forest /
Screening

Level to moderately sloping
areas in northeast of
property

Soil _Condition: Moderately
sloping areas

Target goal (vear 3): 10%
of area covered

Monitoring plot size: 100" x
100°

Target goal (year 3):

50 plants per plot size
average

Monitoring plot size: 100" x
100°

Target goal (year 3);: 2 of 2
Monitoring plot size: 100’ x 100’

(1) Prior to reclamation, test plots will be established to determine optimal seeding and planting mixtures to be used to ensure
species success and diversity. Success criteria may be adjusted based on the results of the test plot program.

(2) Definitions:

= \egetative Cover - the vertical projection of the crown or shoot area of a species to the ground surface expressed as a
percentage of the reference area (percentage can be greater than 100 percent).
* Vegetative Density - the number of individuals or stems of each species rooted within the given reference area.

= Vegetative Species Richness - the number of different plant species within the given reference area.

Source: 2M Associates
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APPENDIX C-1

Geologic and Geotechnical Report



GEOLOGIC & GEOTECHNICAL REPORT
MINING AND RECLAMATION PLAN
MARK WEST QUARRY EXPANSION
4611 PORTER CREEK ROAD

SANTA ROSA, CALIFORNIA

December 22, 2003

Project 1070.01

Prepared For:

BoDean Company, Inc.
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[. INTRODUCTION

A. Purpose and Scope of Services

The purpose of this report is to provide detailed recommendations for the geologic and
geotechnical aspects of the mining and reclamation plan for Mark West Quarry, located at 4611
Porter Creek Road near Santa Rosa, California. These services are required by the California
Surface Mining and Reclamation Act of 1975 and the Sonoma County Surface Mining and
Reclamation Ordinance #5165. Our work was performed as outlined in our Agreement for

Professional Services dated July 29, 2003. The specific subjects covered in this report are:

1. A select review of pertinent published literature including geologic maps, soil
surveys, the pre-existing reclamation plan, and governmental

ordinances/regulations that affect the project.

2. A review and interpretation of stereo-paired aerial photographs covering the site.
3. The results of geologic reconnaissance and filed mapping of the site.
4. Detailed descriptions of the regional and site specific geology including the

preparation of a site geologic map covering the existing mining operation and the

planned expansion area.

5. Preliminary geotechnical engineering recommendations for the working and
reclaimed slopes of the quarry.

B. Background
Mark West Quarry is located approximately half a mile northwest of the intersection of Porter

Creek Road and Calistoga Road in Sonoma County, California. The area was first quarried in

1910, and has been in continuous operation since then. BoDean Company Inc. took over



operation of the quarry in 1989 and has been mining continuously to the present day. Currently,
the operation covers about 34 acres of an 87 acre parcel. The planned expansion area is

primarily to the west with a small section to the north of the current operation, and will increase

the total mined area to about 99 acres. The expanded area will be on land that is leased from a

private land owner. The location of the quarry expansion area is shown on Figure 1, Site

Location Map.

C. Geologic Reconnaissance

The majority of the field mapping was done on August 16, October 1, October 16, and October
28, 2003. Brelje & Race Civil Engineers prepared a site topographic map at a scale of 1 inch =

100 feet with 25-foot contours in areas of heavy vegetation and 5-foot contours in more exposed

areas. We used this map as a base for our field work. Our completed geologic map is shown

on Figure 2 and the soils map is shown on Figure 3. We used standard geologic mapping

techniques with locations determined from map features, posted survey control points, and

aerial photographs.

Field mapping was supplemented by a review of 5 sets of stereo-paired aerial photographs. A

list of the photographs reviewed is shown below.

Date Scale ID Number Source

7/2/2003 1:7200 03159 1-1, 1-2, &1-3 Kellogg Aerial Surveys

6/26/1990 1:34,800 15A-27&29 Sonoma County Tax
Assessors

5/4/1980 1:24,000+ BW-SON-19-9&10 Sonoma County Tax
Assessors

5/22/1971 1:24,000+ 3088-168&169 Sonoma County Tax
Assessors

5/3/1961 1:24,000+ CSH 2BB-12&13 Sonoma County Tax
Assessors



[I. REGIONAL GEOLOGY & SEISMICITY

A. Regional Geology

Mark West Quarry is located within the Coast Range Geomorphic Province of California.
Topographically, the Province is characterized by northwest-southeast trending mountain

ranges of moderate relief, with intervening deep canyons, or narrow stream valleys. The
province is known for its active seismicity, landsliding and erosion. Within the Province there
are occasional larger, alluvium-filled, basin-shaped valleys. In Sonoma County, these include
the Santa Rosa Plain and Sonoma, Rincon and Bennet Valleys. Most of these valleys are
associated with known or suspected active faults and have formed in part by down-dropping

associated with movement along these faults.

The Franciscan Complex is the baserock of the Province and it consists of a diverse
assemblage of rock units, including sandstone, shale, greenstone (altered, submarine volcanic
rocks), chert, and lesser amounts of conglomerate, and hard schistose rocks of the Jurassic-
Cretaceous Age (65-190 million years ago) (Huffman & Armstrong, 1980). Of these rock types,
the most prevalent is sandstone, which is massively bedded and has occasional shale
interbeds. Masses of serpentinite of various dimensions are locally present. The serpentinite

has been intruded and faulted into the Complex during long and ongoing tectonic processes.

Locally mantling the Franciscan basement rocks are geologically younger formations consisting
of continental, marine and igneous rocks. The continental and marine formations were
deposited in basins formed by down warping and faulting. Many of these basins are tectonically

active, and contain or are bordered by active faults.

Overlying much of the Franciscan rock in eastern Sonoma County are the Sonoma Volcanics.
The volcanics in the area of the quarry are characterized as pumicitic ash-flow tuff, local y or partly
welded with zones of agglomeritic tuff, andesitic or basaltic lava flows and tuff breccia (Huffman &
Armstrong, 1980). Sonoma Volcanics elsewhere also include rhyolitic to basaltic ash-flow tuffs.
The sequence is the result of volcanism in the Pliocene Epoch (1.6 to 5 milion years ago) that
extends from Mt. St. Helena in the north to Val ejo in the south (Wagner & Bortugno, 1982). In the
area of Mark West Quarry, the ash-flows have been dated to between 2.28 and 3.4 mil ion years

old (McLaughlin, verbal communication 2003).
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B. Seismicity

The project site is located within a seismical y active area and wil therefore experience the effects
of future earthquakes. Earthquakes are the product of the build-up and sudden release of strain
along a “fault” or zone of weakness in the earth's crust. Stored energy may be released as soon

as it is generated or it may be accumulated and stored for long periods of time. Individual
releases may be so smal that they are detected only by sensitive instruments, or they may be
violent enough to cause destruction over vast areas. Faults are seldom single cracks in the
earth's crust but typical y are braids of breaks that comprise shatter zones which regional y link to

form networks of major and minor faults. Within the Bay Area, active faults are associated with

the San Andreas fault zone.

An “active” fault is one that shows displacement within the last 11,000 years and, therefore, is
considered more likely to generate a future earthquake than a fault that shows no sign of
geological y recent rupture. The locations of the currently known active faults relative to the
project site are shown on Figure 4, Fault Map. No known active faults pass through the Mark
West Quarry. The nearest major fault to the quarry is the Maacama Fault, which is approximately

1.5 miles to the west. The southern Maacama Fault is characterized as a predominately strike-
slip fault with a maximum potential earthquake magnitude of 6.9 and a slip rate of 9 mm/yr. The

1997 Uniform Building Code (UBC) classifies the south Maacama Fault as a Type B fault, which
means the fault is capable of generating large magnitude earthquakes or a high rate of seismic

activity.

Located 0.15 miles to the south of the quarry is the unofficial y named Petrified Forest Thrust Fault

(McLaughlin, verbal communication 2003). The fault trends WNW-ESE, dips to the northeast,
and is identified by the thrusting of Franciscan greenstone over the much younger Sonoma

Volcanics. The 1997 UBC does not classify it as an active fault, nor do the Alquist-Priolo maps
produced by the California Geological Survey (CGS). However, recent mapping by the United
States Geological Survey (USGS) indicates that the fault may be actively accommodating minor
amounts of compression (McLaughlin, verbal communication 2003). Based on this information,
and the lack of major seismic activity, the fault does not appear to pose a significant geologic

hazard either for the proposed mining expansion or for post reclamation use.

Based on probabilities of future fault rupture that have been published by the USGS, the Rodgers
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Creek Fault wil likely be the most significant risk of future ground shaking (USGS, 2002). The
fault lies approximately 6 miles to the west. It is a northwest—southeast trending strike-slip fault
with a maximum potential earthquake magnitude of 7.1 and a slip rate of 9 mm/yr. The 1997 UBC
classifies it as a Type A fault, which means the fault is capable of generating large magnitude

earthquakes and a high rate of seismic activity.

Historic Fault Activity

Numerous earthquakes have occurred in the region within historic times. The results of our
computer database search indicate that 21 earthquakes (Richter Magnitude 5.0 or larger) have
occurred within 100 kilometers of the site area between 1735 and 2003. Using empirical
attenuation relationships, the maximum historic bedrock acceleration (median peak) within the site

is approximately 0.17g. The four most significant historic earthquakes to affect the project site are

summarized in Table A.

TABLE A
SIGNIFICANT EARTHQUAKE ACTIVITY
MARK WEST QUARRY EXPANSION

Maximum Peak

Richter Bedrock
Fault Magnitude Year Distance Acceleration
Rodgers Creek 5.7 1969 10 km 0.17 g
Rodgers Creek 5.6 1969 9 km 017 g
San Andreas 8.3 1906 95 km 0.09¢
Unnamed/Mt. Veeder 5.2 2000 28 km 0.03 g

1. Moment Magnitude

Sources: USGS (2001), Abrahamson and Silva (1997)

The calculated bedrock accelerations should only be considered as reasonable estimates.
Many factors (soil/rock conditions, orientation to the fault, etc.) can influence the actual ground
surface accelerations. Significant deviation from the values presented are possible due to
geotechnical and geologic variations from the typical conditions used in the empirical

correlations.



Probability of Future Earthquakes

The historical records do not directly indicate either the maximum credible earthquake or the
probability of such a future event. To evaluate earthquake probability in this region, the USGS

has assembled a group of researchers into the “Working Group on California Earthquake
Probabilities” to estimate the probabilities of earthquakes on active faults. Potential sources were

analyzed considering fault geometry, geologic slip rates, geodetic strain rates, historic activity, and

micro-seismicity, to arrive at estimates of probabilities of earthquakes with a Moment Magnitude

greater than 6.7 by 2032.

The probability studies focus on seven “fault systems” within the Bay Area. Fault systems are
composed of different, interacting fault segments capable of producing earthquakes within the
individual segment or in combination with other segments of the same fault system. The
probabilities for the individual fault segments in the San Francisco Bay Area are presented on

Figure 4, Fault Map.

In addition to the seven fault systems, the studies included probabilities of “background
earthquakes.” These earthquakes are not associated with the identified fault systems and may
occur on lesser faults (i.e., West Napa) or previously unknown faults (i.e., the 1989 Loma Prieta
and 2000 Mt. Veeder Earthquake, Napa). When the probabilities on all seven fault systems and
the background earthquakes are combined mathematically, there is a 62 percent chance for a
magnitude 6.7 or larger earthquake to occur in the Bay Area by the year 2032. Smaller
earthquakes (between magnitudes 6.0 and 6.7), capable of considerable damage depending on
proximity to urban areas, have about an 80 percent chance of occurring in the Bay Area by
2032 (USGS, 2002).

Additional studies by the USGS regarding the probability of large earthquakes in the Bay Area
are ongoing. These current evaluations include data from additional active faults and updated

geological data.

Earthquake Ground Motion

The intensity of earthquake ground motion wil depend on the characteristics of the generating
fault, distance to the fault and rupture zone, earthquake magnitude, earthquake duration, and site-
specific geologic conditions. Hard rock deposits underlie the site. Empirical relations developed

for rock sites (Abrahamson & Silva, 1997) provide approximate estimates of median peak ground
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accelerations. A summary of the principal active faults affecting the site, their closest distance to
the quarry, moment magnitude of characteristic earthquake and probable peak ground

accelerations which a quake on the fault could generate at the site are shown in Table B.

TABLE B
ESTIMATED PEAK GROUND ACCELERATION
FOR PRINCIPAL ACTIVE FAULTS
MARK WEST QUARRY EXPANSION

Moment Magnitude Closest Estimated Median

for Characteristic Distance Peak Ground
Fault Earthquake (kilometers) Acceleration (g)"”
Maacama 6.9 3 0.70
Rodgers Creek 7.1 10 0.39
San Andreas 7.9 42 0.13
West Napa 6.5 30 0.11

(1) Determined from attenuation relationship by Abrahamson & Silva (1997) for rock sites

Source: USGS (1996)

The potential for strong seismic shaking at the project site is high. Due to their close proximity,
the Maacama and the Rodgers Creek faults present the highest potential for severe ground

shaking. The significant adverse impact associated with strong seismic shaking is potential

damage to working and reclaimed slopes and quarry processing equipment. Additional
recommendations to minimize the effects of earthquake shaking on working and reclaimed

slopes are presented in Section IV of this report.



[ll. SITE GEOLOGY

A. General

The geology of the quarry area can be differentiated into two units separated by an east-west
trending contact. The northern unit is Sonoma Volcanics (tst) and the southern unit is the

Franciscan greenstone (gs). Greenstone is the target material for mining. Three less extensive
surficial units were also mapped on the site. They are, Atrtificial Fill (Qaf), Colluvium (Qc), and

Landslides (Qls & Qlsd). For locations of the geologic units see Figure 2, Site Geologic Map.

The attitude of the contact between the Sonoma Volcanics and the Franciscan greenstone can
only be approximately defined from surface observation. Subsurface exploration would be
necessary to more accurately determine its dip (inclination) and variability. Based on its surface
expression, the contact dips steeply to the north at an angle between 25 and 50 degrees. In the
area of the quarry, it appears to be a depositional contact created from a volcanic ash-fall that
was deposited over the Franciscan greenstone. This type of contact is typically non-planar as it
conforms to the surface of the land prior to the deposition of the volcanic ash. Recent geologic
mapping by the USGS (McLaughlin, verbal communication 2003) suggests that some normal
faulting along the contact may have occurred to the west of the site nearer the Maacama Fault.

This is suggested by the presence of hydrothermal alteration along the contact.

B. Geomorphology

The geomorphology of the site is controlled by variations in the resistance to erosion of the
bedrock and the regional tectonics active in the area. The principle landform is the prominent
east-west ridge located along the south side of the expansion area directly above Porter Creek.
The overall topography of the site is very rugged with slopes ranging from steeper than 1:1
(horizontal:vertical) to near horizontal below narrow ridgetops. The greatest relief is 550 feet,
between Porter Creek and the top of the prominent east-west ridge. Slopes to the north of the
ridge are less abrupt with an average inclination between 3:1 and 2:1, which is largely due to

the presence of more easily eroded volcanic rock. The east-west trend of the valleys and ridges

is created by regional tectonic compression (McLaughlin, verbal communication 2003).

A major drainage divide runs east-west along the northern portion of the site. Water to the north
of the divide flows to Franz Creek while water to the south flows into Porter Creek. A seasonal,

well incised, active stream dominates the topography in the west central section of the
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expansion area. The stream drains water to the west and off the property, before bending south
and emptying into Porter Creek a few thousand feet away.

Past and present mining operations have modified the geomorphology of the quarry. Prior to
major mining operations, a south facing ridge existed that was bounded on either side by minor
south flowing drainages. Quarrying was concentrated on this ridge, creating the large
depression that exists today. In general, the direction and volume of surface water runoff does

not appear to have been significantly altered by mining.

C. Bedrock Geology

Franciscan Greenstone

Field observations indicate the greenstone unit is generally consistent in composition and
character across the existing quarry and the expansion area. Greenstone is oceanic basalt that
has been altered by low grade metamorphism. Large “pillows” ranging from less than a foot in
diameter to about three feet across are locally visible in the quarry cuts indicating the basalt’s
submarine origin. The unit is bounded on the north by its east-west trending contact with the
Sonoma Volcanics where it dips beneath the volcanics to the north. Greenstone is exposed

throughout the rest of the existing quarry and the expansion area.

Based on observations from within the existing quarry, the weathered rock zone extends
between 10 and 50 feet below the original ground surface. The weathered greenstone is
oxidized to a tan and rust color and occasionally dark purple. Locally, it is closely to intensely
fractured and exhibits a blocky habit. Near the surface the weathered rock is moderately strong
and moderately hard and rapidly increases in strength and hardness with depth. The near
surface weathered rock is of poorer quality and considered to be overburden. It is stripped off
and stockpiled for reclamation purposes. BoDean informed us that some of the weathered
greenstone encountered at depth is competent enough to be sold as general fill. Many of the
joints (fractures) in the greenstone have been injected with secondary quartz and calcite, and on

the western side of the southern ridge vesicles (small voids) have also been filled with quartz.

Unweathered greenstone is gray and faintly green in color and is hard and very strong. The
groundmass of the rock is primarily composed of very fine grained clinopyroxene, plagioclase,
magnetite, and calcite. The rock ranges between intensely fractured and widely fractured with

the majority of the fracturing spaced approximately 1 to 2 feet apart.  Fractures are typically
9



tight, and a few have been in-filled and healed with secondary calcite and sometimes with
quartz up to 1/8-inch thick. Between fractures, the rock is massive with no visible orientation of
vesicles or layering. A complete petrographic description of the greenstone is included in

Appendix A of this report.

Sonoma Volcanics

The Sonoma Volcanics vary widely in character and geomorphic expression across the site. In
the northwestern section of the expansion area, the volcanics are moderately to highly welded
(hardened by fusion of individual lithic fragments of ash immediately following deposition). They
form the knobby peaks of the ridgeline and have near-vertical exposures up to 20 feet in height.
In the northeastern section of the quarry, the unit has little or no welding and is not exposed in
bold outcrops. The thickness of the unit is expected to vary considerably due to the irregular
nature of its contact with the greenstone. In general it thickens quickly toward the north. This is
demonstrated by the presence of the volcanics in the deep canyon bottoms at the northern
extent of the site. The dip of this contact as measured by others in the general vicinity of the
quarry range between 20° (Huffman & Armstrong, 1980) and 40 to 60° (McLaughlin, verbal

communication 2003) to the north.

The volcanics in the area of the quarry are described by the CGS as locally welded or partly
welded pumicitic ash-flow tuff (Huffman & Armstrong, 1980). Our field observations of the unit
generally concur with this description. The outcrops in the northwest have a bluish gray to light
purple matrix consisting mainly of volcanic glass. Inclusions consist of about 10% white, tan
and brown lithic fragments composed of pumice, glass, hematite and hematized volcanic rock.
The rock is moderately fractured, averaging 1 to 2 foot spacing and exhibits an irregular to
slightly rounded habit. Depending on the degree of welding and weathering, the rock ranges

from weak to moderately strong, and from low hardness to moderately hard.

The volcanics in the northeastern section of the site typically have a white, beige, and light rust
colored matrix surrounding about 10 to 15% white and black lithic inclusions with the same
composition as the northwestern rocks. The inclusions are locally preferentially oriented parallel
to the ground surface. Larger exposures in road cuts show rounded agglomerate surrounded
by weakly welded ash. The agglomerate is weak to moderately strong, and is moderately hard
to hard. The ash in this area generally behaves more like soil than rock and is friable, weak,

and exhibits low hardness. A black and dark brown andesitic outcrop was observed on one
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ridgeline to the northeast of the existing quarry. The dark matrix of plagioclase and quartz
surrounds about 10% lithic inclusions composed primarily of pumice up to 3/8-inch in diameter.

The rock is moderately strong, moderately hard, and is highly welded. This location is the only
place this rock type was observed. Petrified wood is also present in small pieces throughout the

volcanics.

Based on surficial exposures and discussions with BoDean, the Sonoma Volcanics does not
appear be a marketable product at this time. Volcanic rock to be removed to gain access
greenstone beneath it is considered overburden. Quarry personnel report that even samples of
highly welded agglomerate that are exposed to surface conditions for an extended length of
time dry out and become weak and friable. The best usage for any excavated volcanic rock will

likely be for fill during reclamation.

Geologic Structure

Bedrock structure within the quarry is difficult to interpret due to the massive nature of the
greenstone. McLaughlin (verbal communication, 2003) explained the structure in the general
area of the quarry as being the northern limb of an anticline that has been truncated by the
Petrified Forest Thrust Fault just south of the site. Uplift along the thrust fault accelerated
erosion of the volcanics and exposed the greenstone in an east-west trending band that
parallels the fault. On this basis, both the greenstone and the volcanics dip to the north. This is
the result of folding from compression east of the Maacama Fault that created the anticlines and
synclines in the Sonoma Volcanics to the north of the quarry. Cross sections showing our
interpretation of the subsurface geology are shown on Figures 5 and 6, Geologic Cross

Sections.

We measured 65 joint orientations from across the expansion area and in the existing quarry.
Spacing of the joints ranges from less than one inch to up to 3 feet. The majority of the joints
observed were less than 10 feet in length. They are typically tight in the fresh greenstone and
separated by open spaces up to 1/8-inch wide in weathered greenstone and volcanics. Based
on our review of the attitudes of the fractures, the rock does not appear to have any consistent
maijor joint sets or discernable layers that would increase the potential for wedge type failures.

A representative number of the joints measured are shown on Figure 2, Site Geologic Map.
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D. Soils

Vegetation and soils cover most of the bedrock underlying the expansion area of the quarry.
The thickness of the soil was observed in road cuts and hand dug pits to be between 0 and 36
inches, and may be deeper in areas of dense vegetation and colluvial filled swales and

landslides. Organic rich topsoil is generally present throughout the area in varying thicknesses
between 0 and 24 inches. Topsoil is minimal on the southern exposure where slopes are very
steep. Soails are thicker in flatter areas of dense tree cover where up to 6 inches of organic

detritus overlie the topsoil.

Soils covering the greenstone are silty clays with gravel, gravelly clays and silty clays. They are
dark brown, stiff to very stiff, appear to be low plasticity and generally non-expansive.

Percentages of greenstone rock fragments range from 5 to 30 percent.

Soils covering the volcanics are silty clays, sandy clays, and occasionally silty clays with gravel.
They are light brown and beige to dark brown, stiff, medium to high plasticity and appear to be
moderately to highly expansive. Rock fragments of more resistant welded tuff occasionally

exist, but typically the surface volcanics have weathered to sand or silt sized particles.

In general, the soils observed match the Soil Survey for Sonoma County of 1972. A map
showing the locations of soils identified by the Soil Survey is shown on Figure 3, Soils Map.
Descriptions of the soils identified by the Survey are included below with slight modifications to
reflect the presence of the quarry. Note that the soil thicknesses are based on regional

information and local conditions in the quarry may not reflect those of the Soil Survey.

The Forward series consists of well-drained gravelly loams that have a gravelly sandy clay loam

subsoil. At a depth of 20 to 40 inches these soils are underlain by rhyolite and soft rhyolitic tuff.
A typical profile of the surface layer is about 6 inches of gray neutral gravelly loams and about 4
inches of light-gray, very strongly acid gravelly clay loam. The subsoil is white medium acid
gravelly sandy clay loam, about 11 inches thick. At a depth of about 21 inches is weathered

rhyolite.

Forward gravelly loam (FoG) —The soil is generally found on 9 to 30 percent slopes with a depth

to bedrock from 25 to 30 inches. Rhyolite outcrops are exposed in some areas. Runoff is rapid
12



to very rapid, and the hazard of erosion is high to very high. The available water capacity is 3 to
4 inches.

Forward-Kidd complex. (FrG) — Forward and Kidd soils each make up about 45 percent of the

complex. The remaining 10 percent is made up of Toomes soils and Rock land. The Forward
soils are similar to the FoG soils but have a depth of only 9 to 15 inches. The Kidd soils are

found on 9 to 50 percent slopes with a depth to bedrock of 5 to 15 inches.

The Goulding series consists of well-drained clay loams. These soils are underlain at a depth of

12 to 24 inches by metamorphosed basic igneous and weathered andesitic basalt of old
volcanic formations. In a typical profile the surface layer is brown and dark-brown, slightly acid
and medium acid clay loam to about 11 inches thick. The subsoil is dark-brown, slightly acid
very gravelly clay loam that is about 11 inches thick. Fractured basalt occurs at a depth of

about 22 inches.

Goulding clay loam (GgF) — This soil is about 16 to 20 inches thick and found on slopes

between 30 and 50 percent. Runoff is rapid and the hazard of erosion is high.

Goulding cobbly clay loam (GIF) — This soil is about 16 to 20 inches thick and found on slopes

between 30 and 50 percent. The surface layer contains about 25 percent cobblestones and
stones by volume. Outcrops of basaltic rock are scattered throughout areas of this soil. Runoff

is rapid, and the hazard of erosion is high.

Rock land (RoG) — The soil consists of stony steep slopes and ridges that generally are in rough

mountainous areas where there is little soil material.

Spreckels loam (SKE) — This soil is well drained with a clay subsoil. It is underlain at a depth of

22 to 60 inches by volcanic tuffs mixed with uplifted river sediment and weathered basic igneous
rock. It is found on slopes between 18 and 25 percent in most places. The A horizon is from 18
to 26 inches thick and is light brownish gray to gray or grayish brown. Gravel content ranges
from O to 20 percent by volume. The B horizon is between 18 to 34 inches thick and has a
distinct spreckled appearance because of decomposed and scattered light-colored andesititc
basalt fragments and tuffaceous sediment. Permeability is slow and runoff is medium to rapid.

The hazard for erosion is moderate to high.
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E. Landslides and Slope Stability

The Franciscan greenstone and Sonoma Volcanics in the area of the quarry do not appear to be

highly prone to frequent landsliding events. The shallow soil development limits the potential for
debris flows and major surficial slides. Areas of surface instability do exist on the south facing
slope above Porter Creek Road. This is especially evident just above the existing entrance road
where quarrying decades earlier has left a steep unvegetated slope that periodically undergoes
minor rock raveling and sloughing. While this does not pose a broad instability issue, it will
need to be mitigated as discussed further in Section IV B Mining Methods and

Operation—Public Roadway Safety.

In the volcanic unit, we observed only a few small insignificant failures located in the steeper
drainage channels. In the greenstone unit we identified two bowl! or swale-shaped landforms
that appear to be large ancient slides. The first is at the southwestern corner of the expansion
area and extends across the southern property line. The second is on the northern side of the
prominent east-west trending greenstone ridge. The locations of the slides are shown on Figure
2, Site Geologic Map. Both slides appear dormant, that is, not grossly active at this time. The
depth, rate of movement if any, and confirmation of slide origin would require detailed

investigation that does not appear necessary at this time.

The landslides do not appear to present a hazard to mining if the recommendations presented
in this report are implemented. However, the passage of time and modifications of drainage
patterns may affect the slope stability and future evaluations may be necessary. The
southwestern slide should be avoided because there is a residence present on its lower slopes.
This should not constrain proposed mining because the slide mass appears to be just beyond
the expansion area. As the more northerly slide is exposed by mining, it may be found to
contain deeply weathered slide material, probably predominately rock, and likely thicker

overlying soils.

According to BoDean, wedge type failures in the rock cuts of the existing quarry occasionally
occur. Three thin wedge failures were observed by us on the northeast side of the quarry.
They were roughly equal in size, steeply inclined, about 20 to 25 feet across and about 20 feet
long and ranged in volume from 25 to 75 cubic yards. The thickness of the failures is between 1

and 5 feet. The failures reportedly occur seasonally, typically during the wet season when
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exposed joints become saturated. Rock debris from all of the failures has been contained on
the working bench immediately below. The stability of the rock and likelihood of future wedge
failures is discussed further in Section IV C, Mining Methods and Operation—Working Slope

Recommendations of this report.

F. Springs and Seepage

During our site reconnaissance in August and October only minor seepage was observed in the
active quarry. It was located at elevation 1030 feet by the primary rock crusher and totaled less

than a gallon a minute. BoDean reported that during the winter months, seepage is greater and

occurs over a much wider area. A small area of seepage exists on the western side of the site.

It is on a north facing slope at elevation 1200 feet. A small embankment was constructed at this

location to collect the seepage.
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V. MINING PLAN GEOTECHNICAL CONSIDERATIONS & RECOMMENDATIONS

A. General

Based on our work we conclude that, with the incorporation of the recommendations provided in
this report, the planned expansion to the Mark West Quarry is feasible from a geologic and

geotechnical standpoint. The primary geotechnical issues are: stability of working cuts and

reclaimed slopes, seismicity, and erosion of temporary stockpiles.

B. Depth, Quantity, and Type of Minerals to be Mined

The target resource of the quarry is Franciscan greenstone. The processed rock is sold as high
quality aggregate in various forms described in Section C below. Based on logs from three

water wells drilled onsite, the greenstone exists to a bottom elevation of at least 650 feet above

sea level just east of the expansion area. The bottom elevation proposed for the quarry

expansion is 945 feet above sea level. Thus, greenstone persists for at least 290 feet below the
maximum depth of proposed mining. Observations of continuously exposed greenstone along

Porter Creek Road lend support to the conclusion that the greenstone also extends to at least

this depth beneath the expansion area.

Based on this available depth and the mining plan prepared by Sandine and Associates, Inc.,
the estimated total volume of material to be removed will be 28 million cubic yards. The mining
plan has been overlain on our Site Geologic Map on Figure 2A to show the geology that is
expected to be encountered over the course of the mining operation. This consists of
approximately 3 million cubic yards of greenstone overburden, 3 million cubic yards of
volcanics, and 22 million cubic yards of marketable greenstone. This volume assumes an
average greenstone overburden thickness of thirty feet and an inclination of about 45° for the
contact between the volcanics and the greenstone. Based on a conversion factor of one cubic
yard equals 1.8 tons of in place greenstone and 1.5 tons of in place greenstone overburden and
volcanics, these volumes convert to approximately 39.6 million tons of marketable greenstone, 9
million tons of greenstone overburden and 9 million tons of volcanics. BoDean reported that, on
average, they sell about 20% of the greenstone overburden material as general fill. This

amounts to 600,000 cubic yards and 900,000 tons for the expansion area.
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C. Mining Methods and Operation

Current Operations

Mining operations consist of blasting approximately twice per month on the average, and up to 3
times a week during peak production. Following blasting, the broken rock is dumped over the
operational face to a lower bench and then transported a short distance to the crusher. Track or
wheel-mounted mining equipment consists of bulldozers, front-end loaders, backhoes, and a
blast hole drill rig. A sheeps-foot compactor is used for on-going slope reclamation. Processing
consists of reducing the rock size to the required diameter using primary and secondary
crushers, and by screening. Conveyor belt systems transport partially processed materials and
stockpile final products. The rock is dry-processed and water is used only for dust suppression
and to moisture condition products prior to sale. During peak usage in the summer,
approximately 10,000 gallons of water per day are used. The water is supplied by three on-site
wells. Ground seepage occurs at locations in the quarry face year-round, but primarily during
the winter months. The seepage plus storm runoff is directed into siltation ponds to prevent off-

site erosion and siltation impacts.

Both fresh and moderately weathered greenstone is sold. The weathered rock is primarily sold
as general fill and the fresh rock is sold as aggregate baserock, aggregate sub-base, permeable
rock, and open graded crushed rock. Overburden is currently stockpiled to the north of the
quarry and is used for reclamation, which is currently occurring on the eastern slopes of the

quarry.

Working Slope Recommendations

In general, the existing working slopes of the quarry are performing well from a stability
standpoint. As previously discussed, we measured 65 joint orientations from across the
expansion area and in the existing quarry. A representative number of the joints measured are
shown on Figure 2, Site Geologic Map. Based on our analysis of the fracture attitudes, the rock
does not appear to have any consistent major joint sets or other discontinuities that would
increase the potential for wedge type failures. However, this does not imply that all joints in the
rock do not intersect at an angle that could produce a wedge failure and it should be expected

that wedge failures will occasionally occur in the future as they have in the past.
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The existing slopes consist of 45 foot wide benches and vertical cuts up to 90 feet in height with
60 feet being the average. We judge that this ratio should continue to be effective in fresh and

slightly weathered greenstone.

Working slope recommendations are as follows:

* In order to reduce the size and damage created by a rock failure, benching must also be
implemented in the expansion area.

* The width of the benches should be no less than half the height of the face that is
directly adjacent it.

* Vertical cuts should generally be kept to 60 feet in height, and 90-foot vertical cuts
should only be excavated if the rock appears highly stable and shows no signs of
sloughing or failure.

» Overburden at the top of working slopes consisting of soil and highly weathered rock
should be sloped no steeper than 2:1.

* Minimum 10-foot wide benches should be constructed every 30 vertical feet or at the
middle of the slope, whichever is less.

* All working slopes must conform to the applicable requirements and guidelines set forth
in the most current versions of the Federal Mine Safety and Health Administration

Program (MSHA) and the California Division of Occupation Safety and Health (OSHA).

A majority of the northeastern section of the expanded quarry will be in the Sonoma Volcanics.
Since major excavations into the volcanics have not yet occurred, it is not possible to accurately
assess the stability of this material. It is understood that the unit dips steeply to the north, which
is a favorable stability orientation for the Sonoma Volcanics as a whole. However, the variability
in the strength of the volcanics is such that areas of it may not be stable at the same excavated

slope angles as the greenstone.

Recommendations for excavating Sonoma Volcanics are as follows:

* When blasting and excavation of the volcanics commences, the slopes should be
observed by a Certified Engineering Geologist or licensed Geotechnical Engineer to
assess their stability and to make further recommendations as needed.

* Working slopes in the volcanics should be regularly inspected by experienced, onsite
quarry personnel to identify any potential areas of instability and as necessary, take

steps to improve stability and maintain safe working conditions.
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Identified landslides (see Figure 2) will not likely pose a significant hazard to the expansion of
the quarry. The probable landslide on the northern greenstone slope may have produced a

thicker than usual weathered zone of rock and overlying soil. These materials may not be

stable at working slope ratios and heights. The planned direction of mining from east to west

and south to north should result in the upslope parts of the landslide being removed first, which

should not create destabilizing effects. If however, removal of toe (downslope extremity of the
landslide) material occurs prior to the mining of the upper area, the slope could potentially

become unstable. Also, care should be taken during blasting and rock removal in this area. Itis

not possible to evaluate the extent of the weathered zone in the slide mass or predict the

stability of the slope without subsurface investigation.

Public Roadway Safety

An issue requiring careful attention is preventing any rock debris from falling onto Porter Creek
Road as the southern ridge is mined. The current mining method employed at the quarry of
cutting faces and benches and pulling the material back from the slope should reduce the

potential of debris from falling onto the roadway.

Recommendations for protection of the roadway are as follows:

* A temporary and substantial rock catchment barrier should be installed along that part of
the southern property line to be mined in order to catch any debris that might
accidentally be released down the slope. The catchment should be carefully selected to
afford maximum protection and be securely installed.

* An access road or other flattened setback should also be maintained along the top of
quarry on the southern side to prevent a sharp ridge being formed that could be

susceptible to rock release or accelerated erosion.

Equipment Safety—Seismic Shaking Considerations

Quarry processing equipment, especially conveyors that have a high center of gravity, pose a
safety hazard during strong seismic shaking. Quarry processing equipment should be designed
according to current building code standards and should take into consideration the potential for

strong seismic shaking at the site.

D. Mine Waste Disposal
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Due to the nature of the mining operation, there is no waste generated. Overburden will be
stripped, stockpiled onsite, and used in reclamation. The greenstone resource will be sold.
Volcanic rock that will be removed as the quarry expands to the north will likely be treated as

overburden and stockpiled accordingly for use in continuous reclamation processes.
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V. RECLAMATION

A. Area Covered Under Reclamation Plan

Currently, the mining operation covers about 34 acres of an 87-acre parcel. The planned
expansion area is primarily to the west and slightly north of the current mining operation. This

will increase the minable area to about 99 acres. The expansion area will be on land owned by
BoDean and land that is leased from a private land owner. The reclamation plan covers the
entire 99 acres as shown on Figure 1, Site Location Map. The end use of the quarry is

proposed to be general agriculture.

B. Reclamation Methodology and Sequence Phasing

Phasing
The expansion of the quarry is expected to occur in two major phases. In the first phase, the

present western face of the quarry will be mined and the quarry will gradually expand to the
west. Mining will take place on the prominent east-west trending ridge above Porter Creek
Road. Phase 2 will begin once the western extent of the property is reached. Mining will then
progress north up to the northern ridgeline. Reclamation will occur concurrently with mining.
Working slopes will be converted to less steep reclaimed cut slopes as part of the mining
process. A diagram showing a schematic representation of the conversion of working slopes to

reclaimed slopes is shown on Figure 7, Conversion of Working Slopes to Reclaimed Slopes.

Soil Types and Salvage

The thickness of organic rich topsoil (A and AB horizons) varies across the site from 0 to about
24 inches with an average depth of about 12 inches. Silty, sandy and gravelly clays make up

the subsoil and were generally observed to be up to 40 inches thick.

The recommendations provided below are intended to limit erosion and instability of reclaimed
fills over an extended period of time. If some soil stockpiles will not remain in place through a
wet season, certain recommendations may not be practical, such as the installation of subdrains
or the effort put into compaction. It should be noted though, that the performance of the
stockpile fills are ultimately the responsibility of BoDean or any future quarry owner and, if there

is any question about fill construction, a Geotechnical Engineer should be consulted.
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We anticipate that overburden for use in reclamation could be stockpiled for up to 10 years or
more. During this time interval there is the potential for a few winters with heavy storms and

greater than average rainfall. Also, the probability of a moderate earthquake in the next 10 to

20 years on a nearby active fault, such as the Rodgers Creek Fault, is moderate to high (USGS,
2002). Therefore, care should be taken when stockpiles are constructed in order to prevent

slope failures and siltation damage to drainage systems and neighboring property. A cross

section detailing a typical fill slope is shown on Figure 8, Typical Hillside Fill Construction.

Recommendations for the construction of long-term stockpiles are as follows:
* Temporary stockpile fill slopes should be no steeper than 2:1.
* Minimum 10-foot wide benches should be constructed no greater than 30 vertical feet
apart and should be sloped to convey surface water away from the slope and into an

approved drainage system.

If possible, stockpiles should be placed on level ground. Stockpiles placed on slopes
greater than 5:1 should be placed on benches that are cut to dip into the slope at an
angle of 2% or greater.

» Keyways should be constructed at the base of the fills to found the stockpile into the

slope.

* Fill materials should be placed with reasonable effort using onsite equipment. Note that
low compaction and steeper slopes increase the potential for erosion and landsliding. In
general, the longer a stockpile will be in place, and the steeper the slope, the more effort
should be put into compaction of the stockpile. At the time of fill placement, a Certified
Engineering Geologist or licensed Geotechnical Engineer should provide specific
recommendations for compaction of stockpiles.

» Perforated subdrains should be placed in keyways and on benches to prevent the
stockpiles from becoming saturated and unstable. The subdrains should outlet into an
approved surface drainage system.

* To prevent surface erosion and gullying of the slopes, the surfaces of stockpiles should

be vegetated by hydroseeding or an alternative method.

Slope Stability and Reclaimed Slope Recommendations

Existing reclaimed fill slopes constructed from overburden material are reportedly up to 100 feet
thick on the slopes above the north face of the present quarry, and up to 50 feet thick on the

eastern slope. The average slope inclination of the reclaimed fills is 2:1 (horizontal:vertical),
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and some sections are inclined slightly steeper due to slope limitations imposed by pre-BoDean
mining. BoDean reportedly began placing the reclamation fills in 1998. Based on our

observations, the slopes appear to be performing well with no significant failures or slides.

Based on our present knowledge, the existing stockpiles and reclaimed slope fills are

undocumented, that is, we have no record of compaction effort or benching procedures.

Representatives from BoDean stated that subdrains were installed at the bases of the reclaimed

slopes and that no failures have occurred in these slopes. However, if moderate to severe

earthquake shaking occurs, it should be expected that some deflection or possible sliding of the

fills could result.

Based on the height and large area of final slopes created at the completion of mining
compared to the limited amount of overburden that will be generated, the final reclaimed slopes

will be predominately rock cut slopes rather than fill slopes.

Recommendations for final reclaimed cut slopes in greenstone are as follows:

* Based on our geologic observations of the existing cuts and analysis of joint data
collected, we recommend that final reclaimed cut slopes in greenstone should average
no steeper than 1.5:1 from the base of the cut to the top of the marketable rock.

» 15-foot wide drainage/catchment benches should be constructed every 30 vertical feet
and intermediate cut slopes should have a maximum inclination of 1:1. Final reclaimed

slope inclinations are schematically shown on Step 4 of Figure 7.

We anticipate that these recommendations will also be suitable for reclaimed slopes in the
Sonoma Volcanics. However, as discussed in the section on Working Slopes, there is little data

available at the time of this report to determine the long-term stability of slopes in the volcanics.

Recommendations for final reclaimed cut slopes in volcanics are as follows:
* When working slopes in the volcanics begin to be converted to final reclaimed slopes
they should be inspected by a Certified Engineering Geologist or licensed Geotechnical
Engineer to determine the stability of the slopes and to make recommendations for

enhancing stability if necessary.

Recommendations for final reclaimed slopes in greenstone overburden are as follows:
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* Final reclaimed slopes in the overburden should have a maximum inclination of 2:1.

* Minimum 10-foot wide benches should be constructed every 30 vertical feet.

* If the height of the slope requires benches, intermediate slopes should not be steeper
than 2:1. If the slope is greater than 30 feet high, but less than 60 feet, construct one
bench in the middle of the slope.

* The top of the overall cut slope should be rounded off to prevent a sharp edge that will

be susceptible to accelerated erosion or rockfall.

A permanent reclaimed fill slope or berm will be constructed on the south side of the mining
area to minimize the visual impact of the completed quarry. The thickness of the fill will be

approximately 40 feet.

Recommendations for final reclaimed fill slopes are as follows:

* Permanent reclaimed slopes should be no steeper than 2:1.

* Minimum 10-foot wide benches should be constructed no greater than 30 vertical feet
apart.

* Fill will likely be placed on completed rock cut benches. The benches should be cut to
dip into the slope at an angle of 2% or greater.

* Keyways should be constructed at the base of the fills to buttress the fill into the slope.

» Perforated subdrains should be placed in keyways and on benches to reduce the risk
the fills from becoming saturated and unstable. The subdrains should outlet into an
approved surface drainage system.

* To prevent surface erosion and gullying of the slopes, the surfaces of the fills should be
vegetated by hydroseeding or an alternative method.

* The berm on the south side of the mining area will be located above Porter Creek Road
and should be compacted to a minimum of 85% relative compaction to minimize the risk
of sloughing or sliding onto the roadway.

* If fill slopes other than the planned berm become necessary, a Certified Engineering
Geologist or licensed Geotechnical Engineer should provide specific recommendations

for compaction of fill slopes.

A cross-section detailing a typical fill slope is shown on Figure 8, Typical Hillside Fill
Construction. Other reclaimed fill slopes are not expected to be needed due to the relatively

small amount of overburden generated compared to the final size of the quarry. However, if
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future changes to the reclamation plan require fill slopes they should be constructed according
to the recommendations described immediately above.

Quarry Floor Reclamation

Reclamation of the final quarry floor will include filling with overburden to create soil cover and a
medium for agricultural usage. The thickness of the fill will depend on the amount of
overburden available, but will likely average approximately 20 feet. For the proposed end use of
general agriculture, where settlement will not pose any significant problems or hazards,

compaction of the fill on the relatively flat quarry floor is not considered to be a major concern.

Recommendations for reclamation of the quarry floor are as follows:
* Fill with a plasticity index (PI) of less than 30 (non-expansive) may be placed at slopes

no steeper than 3:1.

Fill with a PI of greater than 30 (moderately to highly expansive) may be placed at
slopes no steeper than 4:1.
* All quarry floor fills should be moisture conditioned to near optimum and track-walked in

lifts to provide initial compaction that will decrease the erosion potential.

Any fills that are steeper than the inclinations stated immediately above should be
constructed based on the recommendations for final reclaimed fill slopes presented on
the previous page.
* Where catchment dams, subdrains, or other structures used for drainage or water
retention are either buried in or rest on top of reclaimed fill on the quarry floor, the
compaction of the fill under and around these structures should be designed to minimize
the settlement of the fill to limit damage or decreased performance over the long term.
* Gravity flow storm drains, open channels, or other improvements with minimal slopes
toward outfalls may be adversely impacted by settlement of loosely compacted fill and

should be designed accordingly

Currently the proposed end use does not call for any structures to be built on the site and our
recommendations for reclamation of the quarry floor reflect this. Fill placed as described above
for agricultural use will not be suitable for the construction of buildings. If structures are ever
proposed on the site, a complete geotechnical and geologic evaluation must be conducted to
determine feasibility and provide design recommendations.

Slope Drainage
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* In order to prevent accelerated erosion of permanent reclaimed slopes, intermediate
benches should be angled back into the slope at a minimum of 2%.

* Rock-lined v-ditches or earth swales should be built along the tops of all slopes to collect
any runoff from continuing down the cut or fill slopes.
* The benches and v-ditches should be sloped to convey the collected runoff into an

approved drainage system.

Monitoring
The services of a Certified Engineering Geologist should be retained on an annual basis to

assess the success of the recommendations set forth in this report, especially with respect to
the stability of the final reclaimed cut slopes, and to make recommendations for changes as

necessary.

Following the occurrence of an earthquake, an inspection should be made of all working and
reclaimed slopes, and large stockpiles of overburden. The inspections should be done by
experienced, onsite mining personnel. The intent shall be to identify any failure or incipient
failures that require correction for safety or ongoing mining. In the event of large failures, a
Certified Engineering Geologist or licensed Geotechnical Engineer should be retained to

recommend repair procedures.

The end land use of the quarry is proposed to be general agriculture. When reclamation is
completed and the quarry is to be converted to its final end use, a Certified Engineering
Geologist or licensed Geotechnical Engineer should evaluate the conditions of the reclaimed
slopes. If the end use is changed in the future from general agriculture, such as any type with
public access or the construction of buildings, the recommendations of this report must be re-

evaluated to ascertain their application to the revised end use.
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l. Introduction

We understand Bodean (the Applicant) is planning to expand the area of their existing
mining operations at Mark West Quarry (20-year mining plan). Prior to approval of this
expansion, an Environmental Impact Report (EIR) is required as part of the permitting and
approval process (Sonoma County PRMD). The purpose of Miller Pacific Engineering
Group’s (MPEG) work, as described herein, was to provide geotechnical analyses for
incorporation into the Geology, Seismicity and Soils section of the EIR. This work was
necessary because there are existing and future slope conditions at the quarry that
required more detailed geotechnical characterization and stability analysis to adequately
identify impacts and develop appropriate mitigations. Our work consisted of three tasks,
which are:

o Slope stability analyses to develop factors of safety for the large ravine fill area
comprised of mining overburden and slide debris.

e Slope stability analyses to develop factors of safety of the 2004 landslide area.
The landslide was caused by excessive overburden stockpiling in the early 2000s.
Following failure, the stockpile was removed to decrease continued movement and
the ravine (ravine fill) became the disposal destination for the removed slide debris.

e Stability analysis and development of factors of safety for the high wall area rock
slopes that will remain adjacent Porter Creek Road at the completion of mining
(20-year mining plan).

ll. Field Exploration and Laboratory Testing

Soil Exploration — We explored subsurface conditions at the ravine fill and previous
landslide with a total of seven soil borings drilled with truck mounted equipment on
October 21%, 22" and 27" of 2010. The locations of the borings are approximately shown
on Figure 1. The purpose of our exploration was to assist in better defining the fill/bedrock
contact in these areas and to collect select soil and rock samples to determine their
pertinent engineering properties. The subsurface exploration program is discussed in
more detail and presented with the boring logs and laboratory testing in Appendix A.

During our exploration, the borings were logged in the field and select soil samples were
collected for laboratory testing to determine their pertinent engineering properties,
including, moisture content, dry density, sieve analyses, percent passing the #200 sieve,
unconfined compressive strength (UC), unconsolidated undrained triaxial compressive
strength (TXUU), and consolidated undrained ftriaxial compression tests with pore
pressure measurements (TXCU-p).

The borings were drilled to depths between 12.0 to 66.5-feet below the ground surface. A
Soil Classification Chart and a Rock Classification Chart are presented along with the
boring logs on Figures A-1 through A-20. The results of moisture content, dry density,
percent passing #200 sieve, unconfined compressive strength, TXUU, and TXCU-p tests
are presented on the boring logs. Additionally, plots of the shear strength profiles based
on the UC, TXUU and TXCU-p test results are presented on Figures A-21 and A-22. The
results of the sieve analyses are presented on Figures A-23 and A-24.

To reduce sample disturbance the soil samples were reconsolidated to about 120% of
their calculated overburden pressure. The sample was then given time to consolidate
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under load and pore water pressures were allowed to dissipate. Vertical load was then
applied until the sample sheared and pore water pressures were measured during the
shearing process. In addition to TXCU-p tests, we performed UC tests on samples of the
fill material.

Rock Mass Characterization — Michael J. Dwyer, CEG measured existing bedrock
discontinuities (joints, faults and shear zones) within greenstone bedrock (mined rock) in
the existing quarry and expansion area where rock outcrops were visible and readily
accessible. This was done as part of the third bulleted task above. Over 200 such
measurements were taken. The measurements for each discontinuity included, azimuth,
dip, joint persistence (lateral extent of the joint), and Barton’s Joint Roughness Coefficient
(JRC). Field estimates of JRC values were made in general accordance with the
procedures outlined by Hoek (2000). The results of Mr. Dwyer’s field measurements are
presented in the attached Table A.

lll. Subsurface Conditions

The subsurface conditions at the ravine fill and prior landslide are generally consistent with
the mapped geology as shown on Figure 1. The borings were drilled in the existing fill,
prior landslide areas and underlying bedrock at the approximate locations shown on
Figure 1. The fill materials observed during our exploration consists of medium dense to
very dense clayey gravels and clayey sand. This fill is greenstone overburden and minor
filter press material, both of which are by products of the mining operation, and the
material from the prior landslide consists of pale-colored volcanic ash/ash flow. Based on
our review of the 2003, 2007, and 2010 topographic maps provided by Bodean, the fill
thickness varies and is approximately 125-feet at its deepest. Highly weathered volcanic
tuff was observed between 2 and 27-feet below the ground surface during our exploration.
The weathered tuff is less weathered and harder with depth.

We did not observe groundwater during our subsurface exploration. Groundwater levels
typically fluctuate with the seasons and may be nearer to the ground surface during the
winter months and/or periods of intense rainfall as the surficial fill soils saturate. However,
subdrains were installed as the fill buttress was constructed. Therefore, we anticipate
much of the collected rainwater will percolate through the predominately granular fill and
be collected in the underlying subdrain system.

IV. Stability Analyses

Stability analyses were performed on the current ravine overburden stockpile area, the old
overburden/2004 landslide area, and the proposed quarry walls for the expansion. Our
analyses were performed with limited exploration and laboratory testing. Additional
exploration and testing could provide additional data that might refine the resulting
strength parameters utilized.

Input Parameters — Various rock and soil properties were analyzed to develop strength
profiles for stability analyses. The parameters chosen for our analyses are discussed
below:

Greenstone Quarry Faces — Rock formations located in the California Coast Ranges are
typically pervasively fractured and folded by extensive, long term tectonism. The
greenstone resource rock at the quarry reflects these conditions with its dense pattern of
short, irregular, tight fractures (nonsystematic joints), punctuated by well defined, more
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widely spaced, more linear, joints, faults and shear zones. These latter features are
referred as bedrock discontinuities. Depending on their orientation, persistence and other
related features, the discontinuities can have a negative influence on the stability of
bedrock slopes. For this reason, measuring and characterizing discontinuities is an
important task in the overall analysis of rock slope stability. All the discontinuity
measurements taken in the field were input into the stereonet program Dips (Ver 5.108)
produced by Rocscience. Based on the results of our analyses, only 5% or less of the
observed discontinuities contained similar orientations as shown on Figure 2. Therefore,
there does not appear to be any predominate joint sets from the data collected in the field.

All discontinuity sets were categorized by their persistence values and grouped into three
persistency sets. The persistency sets included all discontinuities with a persistence of 5
(joints >65-feet), all discontinuities with a persistence of 5 and 4 (between 35 and 65>feet),
and all discontinuities with a persistence of 5, 4, and 3 (discontinuities between 10 and
65>feet). Discontinuities with persistence values of 2 and 1 (joints < 10-feet) were
considered small and were not included in our analyses.

The discontinuity shear strength utilized in our quarry face analyses was based on the
Barton-Brandis failure criteria that include the base friction angle, Joint Roughness
Coefficient (JRC), and the Joint Compressive Strength (JCS). The Barton-Brandis values
utilized in our analyses is discussed below:

e Base Friction Angle —Research by Wines & Lilly, (2003) and Hoek & Brown, (1997)
indicates the base friction angle, ¢, for similar rock material to greenstone ranges
from 31 to 38 degrees. For our analyses we utilized a conservative estimate of the
base friction angle of 30 degrees.

o JRC — As previously discussed, field estimates of the rock joint JRC values were
recorded in general accordance with the procedures outlined by Hoek (2000). An
average JRC value of approximately 8.0 was calculated based on the results of
our field measurements and was utilized as our JRC value in our analyses.

e JCS — Based on our research (Wines & Lilly, 2003 and Hoek & Brown, 1997) JCS
values for similar rock type ranges from approximately 250 to 1,000 tons per
square foot (isf). To account for the variability of the joint strength observed in the
field and lack of expensive laboratory testing we utilized a conservative value of
100 tsf in our analyses.

Fill Slopes — As previously mentioned we performed laboratory testing to determine the
strength envelope for use in our analyses. The results of the laboratory strength tests are
presented on the boring logs and graphically on Figure A-21. The total and effective
stress failure envelopes are shown graphically on Figures A-21 & A-22 and are briefly
discussed below:

e Total Stress — The total stress failure envelope was developed utilizing the UC,
TXUU and TXCU-p test results. A plot of the failure envelope utilized in our
analyses is presented on Figure A-21. These values were utilized in our slope
stability analyses under short term seismic conditions.

o Effective Stress — The effective stress failure envelope was calculated by
subtracting the measured pore water pressure from the total shear stresses. The
soil strength includes cohesion of 300 psf and a friction angle of 30 degrees, as
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shown graphically on Figure A-22. These values were utilized for long term static
conditions.

Seismic Coefficients — Two separate pseudo-static seismic coefficients were selected
based on the stability analyses performed. Each seismic coefficient was based on a 10%
in 50 year (475 year return interval) probabilistic peak ground acceleration of 0.44 g. The
quarry face seismic coefficient was modified to 0.28 g per the methods outlined by Ashford
& Sitar (2002) to account for the relatively tall and steep quarry face. The fill slope seismic
coefficient was modified to 0.25 g per the procedures outlined by Pyke (2004).

Section A-A’: Current Overburden Stockpile Area (Ravine Fill) — The current stockpile
area is located to the west of the old overburden storage area (prior landslide). The ravine
site was utilized to stockpile the material removed to mitigate the 2004 landslide and to
accept new overburden and filter press materials from the ongoing quarry operations.

Cross section A-A’ and soil/rock properties obtained from our laboratory testing were input
into the limit equilibrium slope stability computer program SLIDE (version 5.043) produced
by RocScience to determine both the static and pseudo-static factors of safety utilizing
Spencer’s Method for calculating the factor of safety. In addition to the current conditions,
we also analyzed the anticipated increase in volume of the overburden during the quarry
expansion. The cross sections analyzed, soil properties and calculated factors of safety
are presented on Figure 3 and the results are outlined below:

CROSS SECTION A-A’
STABILITY RESULTS
Mark West Quarry Expansion
Santa Rosa, California

Pseudo-Static

Acceleration Calculated F.S.

2011 Conditions, Static - 1.68
Proposed Max. Fill, Static - 1.69
2011 Conditions, Pseudo-Static 0.15¢ 0.76
Proposed Max. Fill, Pseudo-Static 0.15¢ 0.73
2011 Conditions, Pseudo-Static 0.25¢ 0.63
Proposed Max. Fill, Pseudo-Static 0.25¢g 0.61

Notes:

1. Initial screening performed utilizing a 0.15 g seismic acceleration. Since the

calculated factor of safety is less than 1.15, a pseudo-static analysis was performed
with average peak accelerations to estimate seismic displacements.
2.  Design seismic coefficient calculated utilizing the procedures outlined by Pyke 2004.

Based on the results of our analyses the slope may displace under seismic conditions.
Slope failures can result in displacement of sizable soil masses. During a maximum
credible earthquake the predicted slope displacement is approximately 1.2 to 4.5-feet.
However, our analyses are based on a 2-Dimensional slope stability analysis that
analyzes the “worst case scenario” cross section down the middle of the existing fill slope.
Since the fill slope was constructed in a ravine, the center of the ravine will have the
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deepest fill with the depth of fill significantly reducing toward the outer edges of the fill
area. Therefore our analyses likely provide lower factors of safety and higher
displacement estimates compared to a 3-Dimensional analysis of the site conditions.

Section B-B’: Old Stockpile/2004 Landslide Area — The old overburden area (prior
landslide) was utilized to stockpile the soil and rock material that overlies the quarry source
material. A relatively large landslide occurred in 2004 on the northern portion of the
overburden area. The weight of the overburden material caused the mobilization of the
landslide that sheared through the overburden material and the underlying volcanic
ash/ash flow bedrock. Overburden material was removed in 2004 to reduce the driving
force of the landslide and reduce the potential for future significant movement. Visual
observations made at the time indicated that the removal appeared to bring slide
movement to a halt, but the factory of safety under static and dynamic were not calculated
at that time.

To determine the current factor of safety of the existing site conditions we first “back
calculated” the strength properties of the overburden and bedrock materials by developing
a cross section of the landslide area prior to the failure, as shown on Figure 4. The cross
section, soil and rock properties were input into the slope stability computer program
SLIDE (version 5.043, produced by RocScience). Soil and rock properties were adjusted
until a failure plane (factor of safety = 1.0) of similar size observed in field was developed
in SLIDE. The resulting failure plane and back-calculated strength is presented on Figure
4,

To determine the factor of safety of existing conditions (after removal of
landslide/overburden material) we input the current cross section into SLIDE and utilized
the back calculated peak rock strengths and estimated residual strength. The same failure
circles were then analyzed to determine the existing factors of safety. The existing cross
section, the soil properties and failure circles utilized to determine the existing static and
seismic factors of safety are presented on Figure 4 and the results of our analyses are
outlined below:

CROSS SECTION B-B”
STABILITY RESULTS
Mark West Quarry Expansion
Santa Rosa, California

Seismic Acceleration Calculated F.S.
Static Conditions - 3.35
Psuedo-Static Conditions 0.25¢ 1.32

Section C-C’ Proposed Quarry Highwall (20-year mining plan) — When future mining is
completed (20-year mining plan), the ridge top comprising the expansion area will be
reduced in height by up to 400 feet and the final highwall will be in benched rock for its full
height (up to 300 feet). The planned quarry excavation will include 1:1 cut slopes 30-feet
in height with 15-foot wide level benches between cutes.
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When inherent discontinuities within the rock mass intersect they form wedges. Wedges
become unstable if their inclination is sufficiently steep in the downslope direction and
discontinuity strength is sufficiently low. The rock discontinuity orientations measured in
the field were grouped into categories based on the persistence of the various
discontinuities. The discontinuities where then input into a rock slope analysis program,
SWedge (ver 5.013) to determine the factors of safety of every wedge formation possible
based on the intersections of the discontinuities and strength parameters input.

We analyzed two separate conditions, the possibility of a global failure of the entire (~3000
foot) final slope and of the individual benched slopes (~30-feet) for 5-separate slope faces
under both static and seismic conditions. The potential wedge sizes were limited based
on the smallest persistence value of each group. The approximate locations of the quarry
slope analyses are shown on Figures 1 and 5 and the results of our analyses are
presented below:

SWEDGE STABILITY RESULTS
Mark West Quarry Expansion
Santa Rosa, California

Quarry Face Persistence Calculated Static F.S. Calculated Seismic F.S.

Bench Overall Bench Overall
NW Slope 5 4.52 6.51 2.70 3.14
NW Slope 5&4 1.87 3.94 1.1 2.16
NW Slope 54,&3 1.95 3.32 1.16 1.87
NE Slope 5 3.97 6.69 2.24 3.57
NE Slope 5&4 1.87 3.78 1.12 1.89
NE Slope 54,&3 1.91 3.57 1.13 1.97
SW Slope 5 3.97 6.08 242 3.26
SW Slope 5&4 1.87 3.48 1.12 2.00
SW Slope 54,&3 3.18 3.83 1.90 2.19
SE Slope 5 3.40 4.98 1.93 2.65
SE Slope 5&4 1.95 3.40 1.1 1.85
SE Slope 54,&3 1.98 3.49 1.18 1.99
W Slope 5 3.27 4.50 1.89 2.54
W Slope 5&4 1.87 3.56 1.1 1.83
W Slope 54,&3 1.90 3.57 1.13 1.97

Based on our analyses, the factors of safety of the potential large (global) quarry slope
failures (analyzed with the rock discontinuity orientations measured in the field) are above
the minimum static and seismic factors of safety of 1.5 and 1.1, respectively. However, it
is not feasible to measure every rock discontinuity located within the potential rock quarry
expansion area. Additionally, the field-measured shear strength of individual rock
discontinuities can vary from point to point along the surface of the discontinuity. Based
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on information provided by Mr. Dwyer, the quarry walls that are being actively mined have,
over the years, undergone a moderate number of small to moderate rockslides. One very
large failure occurred beneath reclaimed slopes in the early 2000’s. These failures
(possibly including the large slide) appear to be caused by adverse discontinuities in the
bedrock. Therefore, we anticipate some similar, predominantly small to moderate rock
slope failures will occur during the planned mining process and possibly in the final,
reclaimed rock slopes. We anticipate these failures may become more prevalent in
response to seismic events, or in response to unusually high and prolonged rainfall.
Placement of the planned reclamation fill will improve stability and buttress the lower
portion of the mined slopes. The fill shall placed is properly keyed, benched, drained and
compacted to the current standards of practice.

SWEDGE only analyzes failure wedges formed when two planar rock discontinuities
intersect. Additionally, SWEDGE will not analyze failure planes that fail below the quarry
pit bottom. Therefore, to supplement our SWEDGE analyses we performed a SLIDE
analysis of the proposed, final, reclaimed rock slopes. The cross section analyzed, rock
properties and factors of safety results are presented on Figure 5 and the results are
outlined below:

CROSS SECTION C-C”
SLOPE STABILITY RESULTS
Mark West Quarry Expansion

Santa Rosa, California

Seismic Acceleration Calculated F.S.
Static Conditions N/A 1.80
Seismic Conditions 0.25¢ 1.1

V. Conclusions

Stockpile Area (Ravine Fill): Based on our analyses it appears the current and future fill
slopes are stable under static conditions. The on-going addition of fill to these slope areas
will result in lower factors of safety. However, under seismic conditions the ravine fill
slopes appear to be below a 1.0 factor of safety and will most likely undergo some seismic
deformation, as discussed earlier in this report.

Old Stockpile/2004 Landslide: Based on our analysis, the unloaded (all previous
overburden removed) landslide appears to be stable under both static and seismic
conditions. The placement of any permanent or temporary fill on the landslide or
immediately adjacent slopes will reduce the stability and should be avoided.

Quarry Highwall (20-year mining plan): The proposed rock faces of the quarry appear to
have acceptable factors of safety against large failures under both static and seismic
conditions. The stability is enhanced by the fact the final reclaimed rock slopes will be
lower than present and will have equal or flatter slope angles.

However, as previously stated, we analyzed only large scale failures within each bench
level and the entire quarry face (global). Also, the properties of individual rock
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discontinuities properties can vary and it is not feasible to measure all discontinuities
present. Additionally, our analyses are based on limited laboratory testing and field
exploration. For these reasons, we anticipate smaller to moderate-scale failures may
occasionally occur, both during mining and following final reclamation.

A significant risk associated with the proposed quarry expansion is inducing slope failures
or rock falls on the slope south of the proposed quarry expansion. This is the area above
Porter Creek Road. There are several locations on this existing slope where natural
stability appears marginal. Vibrations from quarry construction equipment and/or blasting
could initiate slope instability. Mitigation measures to protect Porter Creek Road from
landslides or rock fall should be carefully developed and implemented during the mining
process.
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APPENDIX A
SUBSURFACE EXPLORATION AND LABORATORY TESTING

1.0 Subsurface Exploration — Auger Borings

We explored subsurface conditions at the site by drilling 7 test borings on October 21,
22" and 27" of 2010 utilizing a truck mounted drilling rig with 6-inch solid flight augers.
The boring locations are shown on Figure 1. Test borings were drilled to depths of up to
66.5-feet below the ground surface.

We obtained “undisturbed” samples using a 3-inch (75-mm) diameter, split-barrel
California sampler with 2.5 by 6-inch brass tube liners. The 2-inch Standard Penetration
Test (SPT) split-barrel sampler was intermittently used to aid in soil property indexing,
identification, and liquefaction analysis. The samplers were driven with a 140-pound
(63.5-kg) hammer falling 30 inches (760 mm). The number of blows required to drive the
samplers 18 inches (460 mm) was recorded and is reported on the boring logs as blows
per foot for the last 12 inches (305 mm) of driving. The samples obtained were examined
in the field, sealed to prevent moisture loss, and transported to our laboratory.

The soils encountered were logged and identified in general accordance with ASTM
Standard D 2487, "Field Identification and Description of Soils (Visual-Manual
Procedure)." This standard is briefly explained on Figure A-1, Soil Classification Chart and
Figure A-2, Rock Classification Chart. The exploratory boring logs are presented on
Figures A-3 to A-20.

2.0 Laboratory Testing

We conducted laboratory tests on selected intact and bulk samples to verify field
identifications and to evaluate engineering properties. The following laboratory tests were
conducted in general accordance with the ASTM standard test method cited:

e Laboratory Determination of Water (Moisture Content) of Soil, Rock, and Soil-
Aggregate Mixtures, ASTM D 2216;

Density of Soil in Place by the Drive-Cylinder Method, ASTM D 2937;

Unconfined Compressive Strength of Cohesive Soil, ASTM D 2166;

Amount of Material in Soils Finer Than the No. 200 (75 pym) Sieve, ASTM D 1140;
Sieve Analysis, ASTM D 451;

Unconsolidated Undrained Compression Test, ASTM D 2850,and;

Consolidated Undrained Triaxial Compression Test, ASTM D 4767.

The moisture content, dry density, percent finer than #200 sieve, unconfined compression
test, the consolidated undrained triaxial compression (TXCU) test results are shown on the
exploratory boring logs. Additionally, the TXCU tests results are shown graphically on
Figures A-21 and A-22. The results of the sieve analyses are presented on Figures A-23
and A-24.

The exploratory boring logs, description of soils encountered and the laboratory test data
reflect conditions only at the location of the boring at the time they were excavated or
retrieved. Conditions may differ at other locations and may change with the passage of
time due to a variety of causes including natural weathering, climate and changes in
surface and subsurface drainage.
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HIGHLY ORGANIC SOILS = Peat, muck, and other highly organic soils
RCCK Undifferentiated as to fype or compaosition
KEY TO BORING AND TEST PIT SYMBOLS
STRENGTH TESTS
SLARIRCATION TRITR TXCU CONSOLIDATED UNDRAINED TRIAXIAL
Pi PLASTICITY INDEX (POOX) CONFINING PRESSURE IN PSF
LL LIQUID LIMIT ™ FIELD TORVANE (UNDRAINED SHEAR)
8A SIEVE ANALYSIS uc LABORATORY UNCONFINED COMPRESSION
HYD HYDROMETER ANALYSIS TXUU UNCONSOLIDATED UNDRAINED TRIAXIAL
P20Q) PERCENT PASSING NO. 200 SIEVE ue, CU, UU = 1/2 Daviator Strass
P4 PERCENT PASSING NO. 4 SIEVE SAMPLER DRIVING RESISTANCE
Modified California and Standard Penefration Test samplers are
RIVELERTTE driven 18 inches with a 140-pound hammer falling 30 inches per
) blow. Blows for the initial 6-inch drive seat the sampler. Blows
I MODIFIED CALIFORNIA % HAND SAMPLER for the final 12-inch drive are recorded onto the logs. Sampler
= refusal is defined as 50 blows during a B-inch drive. Modified
California blow counts are multiplied by .65 to be equivalent to
m STANDARD PENETRATION TEST m ROCK CORE Standard Penetration Test blow counts. Examples of blow
records are as follows:
THIN-WALLED / FIXED PISTON X DISTURBED OR L ;?ﬁ':’f'g;:mﬁ Inches Wik 29 Hlows efter
7 BULK SAMPLE
85/7" sampler driven 7 inches with 85 blows after
initial 6-inch drive
NQOTE: Tegt boring and test plt ogs are an Interpretation of conditions encountered . .
st the excavalion location during the time of axploration. Subsurface rock, 50/3" sampler driven 3 inches with 50 blows during
sail or water conditions may vary in diffareni locations within the project aite initial 6=inch drive or beginning of final 12-inch
and with the passage of tima. Boundaries betwsean diffaring soil or rock drive
descriptions are approximate and may indicate a gradual transition.
R SOIL CLASSIFICATION
i 1 Suite 220
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v i al uarry expansion (smm———
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FRACTURING AND BEDDING

Fracture Classification Spacing Bedding Classification
Crushed less than 3/4 inch Laminated
Intensely fractured 3/4 tc 2-1/2 inches Very thinly bedded
Closely fractured 2-1/2 to 8 inches Thinly bedded
Moderately fractured 8 to 24 inches Medium bedded
Widely fractured 2o 6 feet Thickly bedded
Very widely fractured greater than B fest Very thickly bedded
HARDNESS
Low Carved or gouged with a knife
Moderate Easily scratched with a knife, friable
Hard Difficult to scraich, knife scratch leaves dust trace
Very hard Rock scratches metal
STRENGTH
Friable Crumbles by rubbing with fingers
Weak Crumbles under light hammer blows
Moderate Indentations <1/8 inch with moderate blow with pick end of rock hammer
Strong Withstands few heavy hammer blows, yields large fragments
Very strong Withstands many heavy hammer blows, yields dust, small fragments

WEATHERING

Complete Mingerals decomposed to soil, but fabric and structure preserved
High Rock decomposition, thorough discoloration, all fractures are extensively
coated with clay, oxides or carbonates

Moderate Fracture surfaces coated with weathering minerals, moderate or localized discoloration
Slight A few stained fractures, slight discoloration, no mineral decompaosition,

no affect on cementation

Fresh Rock unaffected by weathering, no change with depth, rings under hammer impact

NOTE: Test boring and test pit logs ars an intarpratation of conditions ancountered at the location and tima of axploration.
Subsurface rock, soil and water canditions may differ in ather locations and with the passage of time.

504 Redwood Bhwd.
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£ £ 32|58 BORING 1
& 9 |5 e ~| | E EQUIPMENT: Truck Mounted B-53 Drill Rig with 6in
n b | o P S -| o = Hollow Steam Flight A
(7] (7] T ot 5| G £ ollow Steam Flight Auger.
w8258 |25 2] a =
e | g |22]|2 |BE|[3E|le |[2]8|oa=E 10/21110
£ £ % x| Q9 g g % % 5|2 E ELEVATION: 1173-Feet*
o © |Sw| @ |20 |a=Z E -% 5| *REFERENCE: Green Valley Consulting Engineers
CLAYEY GRAVEL WITH SAND (GC)
< Medium brown, dry to moist, medium dense, fine
2 o o coarse subangular gravels up to 1.5in.,
§r ~25-35% fine to coarse subangular sand,
ﬁ ~15-20% low to medium plasticity clay. [Fill]
5_ %
25 | 16.9 | 109 = I ﬁ Gravels up to 4in. from 5 to 9 feet.
-2 -’.4
:}:
| B?
’ &
~310- ﬁ
ld Easier Drilling at 10.5 fest.
- Eﬁu“
-| [F5] CLAYEY SAND WITH GRAVEL (SC)
g_:_'_'_‘ Medium brown to mottled gray, moist to wet,
s ™ ;‘;fi loose, fine to coarse subangular sand, ~25-35%
;,,if medium plasticity clay, ~15-20% fine to medium
= *;g subangular gravels. [Fill]
15- | m
1210 [ 6 | 28.3 | 94.1 . I
TXCU -5
(2300) -l E
4 CLAYEY SAND (SC)
-1 E Brownish gray, moist, medium dense, fine to
-8 & medium subangular sand, ~25-35% medium
20-1 B plasticity clay, trace gravels. [Fill]
NOTES: (1) METRIC EQUIVALENT STRENGTH {kPa) = 0,0479 x STRENGTH {psf}
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m3= 0.1571 x DRY UNIT WEIGHT (pcf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
504 Redwood Bhad.
& = S E BORING LOG
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| & (3<]s BORING 1
T | O —
el e |28 | g| § & (CONTINUED)
n (7] [ o o [a B 2
L 11| w = w E = |~ E_ L ]
4 x [Z2| 2 Pl |ZL ][]
| |83|3 |22 (28|85, |3
= E | Z 00 |xd|o B
(o} c |56 |2 |S0|&2|E 8 |55
20 e
¢} CLAYEY SAND (SC)
-1 Brownish gray, moist, medium dense, fine to
ey medium subangular sand, ~25-35% medium
-| A plasticity clay, trace gravels. [Fill]
-7 5 o .
| EE Drilling stiffens at 23.5 feet.
',:f’_'.'_
25-|mEAd  grades to medium brown to mottled orange and
P200 -8 }:3 gray, moist, medium dense to dense, ~10% fine to
26.3% SA 33 | 205 | 106 & ;’;f coarse angular gravels up to 2in., ~25% medium
) 44 plasticity clay. [Fill]
-9 _
36/6 )| 156 | 104 30- WELL GRADED GRAVELS WITH CLAY & SAND
14.0 (GWIGC)
= Reddish brown to tan, moist, very dense, fine to
coarse angular gravels,~30-40% fine to coarse
-10 ~ angular sand, ~5-10% medium plasticity clay. [Fill]
35 =
82 19.8 -11 Drilling Refusal due to gravels at 35 feet.
i Bottom of boring at 36 feet.
g No groundwater observed during drilling.
-12
40 —
NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf)
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m3= 0.1571 x DRY UNIT WEIGHT {pf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
o BORING LOGS
Miller Pacific T T ———
IOV b T al uarry expansion (smm———
ENGINEERING GROUP sl
_ TSI Santa Rosa, California T A—4
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£ £ 32|58 BORING 2
& 9 |5 e ~| | E EQUIPMENT: Truck Mounted B-53 Drill Rig with 6in
n b | a o S -| o ~ Hollow Steam Flight A
0 (7] T < 5| G e ollow Steam Flight Auger.
BB 25| 8 |25 |2 2 |45
e | g |22]|2 |BE|[3E|le |[2]8|oa=E 1027110
L | L |[ge|38 |88 |28| L 5 |3|Z|eLEvATION:  1258-Feet:
E | 2 0| x Qg [<|> ) )
o © |Sw| @ |20 |a=Z E = @ |*REFERENCE: Green Valley Consulting Engineers
? CLAY WITH SAND (CL)
= % Greenish gray, meist, soft to medium stiff,
/) medium plasticity clay, ~10-20% fine to medium
1500 10 | 221 | 108 ol 1’4 subangular sand. [Fill]
uc s
4 *‘ CLAYEY SAND WITH GRAVEL (SC)
—1 5‘};’ Medium brown, molst to wet, medium dense,
% i’;’-:,s fine to coarse subangular sand, ~20-30%
:ﬁé: medium plasticity clay, ~15-20% fine to coarse
5- figy subangular gravels, [Fill]
i }f Grades to ~25-35% fine to coarse angular
-2 v{f‘ gravels at 4.5 to 5.5 feet.
“| B8  Easler Drilling at 7 feet.
| KA Drilling stiffens at 7.5 feet.
g%
e
T i
9%
“340-| E4
%ﬁs Color change to gray at 11 feet.
-|
8y
Tl E#
‘ CLAYEY SAND (SC)
15— .:ﬁf Medium brown to mottled blue and green, moist,
P200 . med dense to dense, ~10% fine to coarse
SA 24 6.9 | 125 | |5 angular gravel, ~10-15% medium plasticity clay.
12.4% -5 ) [Fill]
|
= ,t.z
"6 kE
£
NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf}
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m®= 0.1571 x DRY UNIT WEIGHT (pcf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
Miller Pacific T T ——
T\ kel al uarry Expansion |mm——
ENGINEERING GROUP e
_ TSI Santa Rosa, California T A—5
A CALIFORNIA CORFORATION, @ 2010, ALL RIGHTS RESERVED m
FILE: 144202 BL dwg wwrw.millerpac.com Project No, 1442.02 Dats: 11/8/10 FIGURE




| & (3<]s BORING 2
I | O -
el e |28 | g| § & (CONTINUED)
(%) m |af | & < 5 B ey
w w we | w E = |~ o
= z
14 14 E z| 2 |RU |5Z] ] [0
w o w gy = (o5 28] 5 |32
= E | Z Q0 |xW|2®
OO:'@&'EODEEE%%
20 =
7] CLAYEY SAND (SC)
| B «s Medium brown to mottled blue and green, moist,
4\;; med dense to dense, ~10% fine to coarse
-1 B4 angular gravel, ~10-15% medium plasticity clay.
. [Fill]
X4 CLAYEY SAND WITH GRAVEL(SC)
| Medium brown to bluish green, moist, medium
dense, fine to medium subangular sand,
25- ~20-30% medium plasticity clay, ~15-20% fine
-8 o coarse angular gravels. [Fill]
1680 22 26.2 88 2
TXCU
(3750) =
-9 _
30 iy
-10 ~
35 e
-1
-12
1800 24 53.6 67 -
uc
40 —,
NOTES: (1) METRIC UIW\LENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf}
{2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m®= 0.1571 x DRY UNIT WEIGHT {pcf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
o BORING LOGS
Miller Pacific T T ———
IOV b T al uarry expansion (smm———
ENGINEERING GROUP ol
_ TSI Santa Rosa, California T A—6
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| & (3<]s BORING 2
I | O -
el e |28 | g| § & (CONTINUED)
(%) m |af | & < 5 B ey
w w we | w E = |~ o
4 x [Z2| 2 Pl |ZL ][]
i | o x|z |2 285 (&[S
= E | Z 00 |xd|o B
(e} o |5k | & |sc|5z|E & &|%
40 :
Gl CLAYEY SAND WITH GRAVEL(SC)
| B Medium brown to bluish green, moist, medium
dense, fine to medium subangular sand,
- ~20-30% medium plasticity clay, ~15-20% fine
-13 to coarse angular gravels. [Fill]
4% CLAYEY SAND (SC)
45~ @}*’ Medium brown to tan, moist, medium dense, fine
-14 %)  to coarse subangular sand, ~10% fine to
& }A medium angular gravels, ~15-20% medium
| EE plasticity clay. [Fill]
Foed i)
-| B
8
-15 _| A
AL
9%
P200 ’*i"*
SA 22 267 | 98 | 1%
18.5 }p
5
-16 -| [
]
g
Bl
%
| B2
T
55-| B e
-17 Stiff Drilling at 55.5 feet.
- N Very Stiff Drilling from 58.5 to 65 feet.
60 —
NOTES: (1) METRIC UIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf}
{2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m®= 0.1571 x DRY UNIT WEIGHT {pcf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
SR BORING LOGS
Miller Pacific T T ———
IOV b T al uarry expansion (smm———
ENGINEERING GROUP Sl
_Tas/ s Santa Rosa, California - A-7
A CALIFORNIA CORFORATION, @ 2010, ALL RIGHTS RESERVED m
FILE: 144202 Bl dwg www.maillepac.com Project No. 1442.02 Dats: 11/8/10 FIGURE




| & (3<]s BORING 2
T | O —
el e |28 | g| § & (CONTINUED)
n (7] [ o o [a B 2
i w (W | wo |- 8| w S
4 e (22| 2 Bl |5E ] ()
| W|Eh|z |2z 20|86  |E|2
= E | Z Q0 |xW|2®
(o} c |56 |3 |S0|52|E 8 |55
&0 CLAYEY SAND (SC)
- Medium brown to tan, moist, medium dense, fing|
to coarse subangular sand, ~10% fine to
- medium angular gravels, ~15-20% medium
-19 plasticity clay. [Fill]
65 -
-20
3210 27 | 118 | 110 &
TXCU i Bottom of boring at 66.5 feet.
(9500) No groundwater observed during drilling.
-21 _
70 -
-2 -
75 -
-23
-24
BU —
NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf}
{2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m®= 0.1571 x DRY UNIT WEIGHT {pcf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
o BORING LOG
Miller Pacific T T ——
IOV b T al uarry expansion (smm———
ENGINEERING GROUP sl
_ TSI Santa Rosa, California T A—8
F 415 7 382-3450
A CALIFORNIA CORFORATION, @ 2010, ALL RIGHTS RESERVED _—
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£ £ 32|58 BORING 3
& 9 |5 e ~| | E EQUIPMENT: Truck Mounted B-53 Drill Rig with 6in
- o ) = :
(73] m |ar | & < 0. = Hollow Steam Flight Auger.
g |8 |9E | W |uc (B4 |8
e | 5% 2 [2E|35|e |2|8]pATE 10/27110
£ £ % x| Q9 g g % % 5|2 E ELEVATION:  1246-Feet*
o © |Sw| @ |20 |a=Z E -% 5| *REFERENCE: Green Valley Consulting Engineers
? CLAY WITH SAND (CL)
= % Greenish gray, meist, soft to medium stiff,
/) medium plasticity clay, ~10-20% fine to medium
- % subangular sand. [Fill]
el CLAYEY SAND WITH GRAVEL (SC)
1080 | 18 | 108 | 124 | 124 Medium brown to olive gray, moist, medium
uc vl dense, fine to coarse subangular sand, ~15-25%
5- ‘ig"’ medium plasticity clay, ~15-25% fine to coarse
A subangular gravels. [Fill]
| B
-2 %
= &
o
- B2
2
| B2
&9
e
1230 9 | 234 | 105 |-4 -~ ;f'fj'
TXCU ?’
{(1850) = )
/ CLAY WITH SAND (CL)
15— / Olive gray, moist, medium stiff, medium plasticity|
% clay, ~15-25% fine to medium sand. [Fill]
B /
P
B ‘3'; CLAYEY SAND WITH GRAVEL (SC)
2 Medium brown to olive gray, moist, medium
. *’H dense, fine to coarse subangular sand, ~20 to
-8 £ 30% fine to coarse angular gravels, ~10-20%
20-1 B¥4  medium plasticity clay. [Fill
&
L
NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf}
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m®= 0.1571 x DRY UNIT WEIGHT (pof}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
504 Redwood Bhad.
& = eme BORING LOG
MI“GI’ PﬂClﬁc _Novaw, CAMMT | Mark West Quarry Expansion
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| & (3<]s BORING 3
T | O —
el e |28 | g| § & (CONTINUED)
n (7] [ o o [a B 2
L 11| w = w E = |~ E_ L ]
4 x [Z2| 2 Pl |ZL ][]
| |83|3 |22 (28|85, |3
= E | Z OC || ®
(o} c |56 |2 |S0|&2|E 8 |55
20 :
3¢ CLAYEY SAND WITH GRAVEL (SC)
-1 E# Medium brown to olive gray, moist, medium
: % dense, fine to coarse subangular sand, ~20 to
-lmk ,: 30% fine to coarse angular gravels, ~10-20%
-7 7 medium plasticity clay. [Fill]
23 114 | 131 . i A:
"g;',
== !"f’? _e
v
25-| P
%
W
-| B
e
£
-| &
Aot
-9 _| [
o
3
30 - e grades to medium brown to mottled blue gray,
f:{; moist, medium dense, ~30% fine to coarse
-1 B angular gravel, ~20% medium plasticity clay.
o) |
Y4 [Fill]
27l
-10 | E#
P23
g
|55
fr s
2%22& SA 23 | 235 | 93 ol 152
: 35 Stiffer Drilling at 34.5 feet.
=11
=
40 —,
NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf}
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m3= 0.1571 x DRY UNIT WEIGHT {pf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
o BORING LOGS
Miller Pacific T T ———
IOV b T al uarry expansion (smm———
ENGINEERING GROUP sl
_ TSI Santa Rosa, California T A— 1 0
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BORING 3
(CONTINUED)

OTHER TEST DATA
OTHER TEST DATA
UNDRAINED SHEAR
STRENGTH psf (1)
BLOWS PER FOOT
MOISTURE
CONTENT (%)

DRY UNIT

WEIGHT pcf (2)
meters ot
SAMPLE

SYMBOL (3)

& feet

CLAYEY SAND with GRAVEL (SC}

Medium brown to mottled blue gray, moist,
medium dense, ~30% fine to coarse angular
gravel, ~20% medium plasticity clay. [Fill]

-13

grades to medium brown to olive green, moist,
dense, fine to coarse subangular sand, ~20-30%
fine to medium angular gravels, ~10-20%
medium plasticity clay. [Fill]

Ny 2 1’ % J"ia

T

35 | 259 | 89 &

it 9!.'1.:‘.

Wb

]

—

T

|
R
eSS

o L
Y
" i T,

g
|

o

|
3

Y
a"h\

|
—
o™
1
N
Ay

TR
Sl
A%

I
L
i

|
T

2680 | 21 | 20.2 | 104 .
TXCU
(8050) -

-18

60_

g
#t

NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0,0479 x STRENGTH {psf)
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m®= 0.1571 x DRY UNIT WEIGHT {pcf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY

504 Redwood Bhwl.
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| & (3<]s BORING 3
T | O —
el e |28 | g| § & (CONTINUED)
(%) m |af | & < 5 B ey
w oW (W) e S
4 e (22| 2 Bl |5E ] ()
|4 EE| 3 |2z |29|8 . [EIS
= = z 00 |xW| e @
6| 6 |56| a3 |S3|52|E 8 |35
80 CLAYEY SAND WITH GRAVEL (SC)
" medium brown to olive green, moist, dense, fine
to coarse subangular sand, ~20-30% fine to
- medium angular gravels, ~10-20% medium
-19 plasticity clay. [Fill]
65~ Drilling Refusal at 65 feet.
- 20
2910 | 23 12 | 115 2
(E;g; 5 Bottom of boring at 66.5 feet.
No groundwater observed during drilling.
-21 _
70 -
-22 -
£
-23
-24
BU —
NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf}
{2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m®= 0.1571 x DRY UNIT WEIGHT {pcf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
R BORING LOG
Miller Pacific T T ——
IOV b T al uarry expansion (smm———
ENGINEERING GROUP sl
_ TSI Santa Rosa, California T A— 1 2
F 415 7 382-3450
A CALIFORNIA CORFORATICON, @ 2010, ALL RIGHTS RESERVED —eeee
FILE: 144202 BL dwg wwrw.millerpac.com Project No, 1442.02 Dats:  10/27/10 FIGURE




£ £ 32|58 BORING 4
& 9 |5 e ~| | E EQUIPMENT: Truck Mounted B-53 Drill Rig with 6in
= = ) = :
(73] m |ar | & < 0. = Hollow Steam Flight Auger.
g |8 |9E | W |uc (B4 |8
e | 5% 2 [2E|35|e |2|8]pATE 1027110
s s % x| 9 g g % % 5|2 E ELEVATION: 1254-Feet*
o © |Sw| @ |20 |a=Z E -% 5| *REFERENCE: Green Valley Consulting Engineers
:‘p CLAYEY GRAVEL WITH SAND (GC)
-1 P4 Medium brown to mottled orange, dry to moist,
)21 loose, fine to coarse angular gravels up to 2in.,
- fig ~20-30% fine to coarse angular sands,
57 ~10-20% medium plasticity clay. [Fill]
_ - 7:4 Color Change to medium brown to blue gray,
1 ‘,g moist, medium dense at 3.0 feet.
&%
18 | 131 | 116 5-|MES
K
= .f: Drilling stiffens from gravels encountered at 6.0
-2 2 to 9.0 feet.
-1 B2
~340-| pM
1 B CLAYEY SAND with GRAVEL (SC)
2 Brownish gray, moist, medium denss, fine to
i coarse subrounded sand, ~30% medium
P200 2390 | plasticity clay, ~30% fine to coarse subangular
308%| SA | Uc | @ | 35| 87 [-4 gravels, trace rootlets. [Fill]
15-
_| | CIAYEY SAND WITH GRAVEL (5C)
-5 Y Medium brown to mottled crange, moist, medium|
= stiff, fine to coarse subangular sands, ~15-20%
subangular gravies, ~10-20% medium plasticity
clay. [Fill]
3060 14 371 80
TXCU
(2800)
NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf}
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m3= 0.1571 x DRY UNIT WEIGHT (pof}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
504 Redwood Bhad.
- = T BORING LOG
Miller Pacific _Novan, CAMMT | Mark West Quarry Expansion
B s e o A Santa Rosa,rrgalifxr?:lia :..;.:.r"!ﬂg- A— 1 3
A CALIFORNIA CORFORATION, @ 2010, ALL RIGHTS RESERVED —F AR E SN
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OTHER TEST DATA
OTHER TEST DATA
UNDRAINED SHEAR
STRENGTH psf (1)
BLOWS PER FOOT
MOISTURE
CONTENT (%)

DRY UNIT
WEIGHT pef (2)
meters
DEPTH
™ feet

BORING 4
(CONTINUED)

SAMPLE
SYMBOL (3)

2240 | 27 | 240
uc

32/4

33 | 38.0

101

-10

|
o
™
1
[—
AT o
ENON:

|
~y oy

|
TS
RSN,

i

CLAYEY SAND WITH GRAVEL (SC)
Medium brown to mottled orange, moist, mediumy
stiff, fine to coarse subangular sands, ~15-20%
subangular gravies, ~10-20% medium plasticity
clay. [Fill}

Stiffer Drilling at 23.0 feet.

e

SRR

|
e i L Tl by

2
A

)

As above altermating amounts of clay and
angular gravels up to 4in., ~20-30% of each
from 25 to 35.5 feet.

» Ah‘l}z“l’ :

I
SRS,
LY > "]
tetaensd

R

VOLCANIC TUFF

B

-| B Tan to banded orangish brown, widly fractured,

%5 thick bedding, moderate hardness, weak to

- 5 moderated strength, slight to moderated

5 weathering. [Bedrock]

i Stiffer Drilling at 34.5 feet.

'f‘ Large Cobble in Sample form 38.0- 38.5 feet.

NOTES: (1)METRIC EQIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {

psf}
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m?=0.1571 x DRY UNIT WEIGHT {pof}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
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| & (3<]s BORING 4
I | O -
el e |28 | g| § & (CONTINUED)
n (7] [ o o [a B 2
i w (W | wo |- 8| w S
4 x [Z2| 2 Pl |ZL ][]
U1 E(BE|3 |22 |85, (32
= E | Z OO0 |xw|2o @
OO:'@&'EODEEE%%
40 ',f:. VOLCANIC TUFF
" »:' Tan to banded orangish brown, widely fractured,
' thick bedding, moderate hardness, weak to
y A moderated strength, slight to moderate
-13 ; weathering. [Bedrock]
| B
-"J‘
- 14
64 | 368 ol
- Bottom of boring at 46.5 feet.
No groundwater observed during drilling.
-15 _
50 —
-16 ~
55 T
=17
-18
60 —
NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf}
{2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m®= 0.1571 x DRY UNIT WEIGHT {pcf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
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OTHER TEST DATA

OTHER TEST DATA

UNDRAINED SHEAR
STRENGTH psf (1)

BLOWS PER FOOT

MOISTURE
CONTENT (%)

DRY UNIT
WEIGHT pef (2)
DEPTH

fest

< meters

SAMPLE

BORING 5

EQUIPMENT: Truck Mounted B-53 Drill Rig with 6in
Hollow Steam Flight Auger.

DATE: 10/27/10
ELEVATION:  1261-Feet”

*REFERENCE: Green Valley Consulting Engineers

P200
46.2%

SA

5200
TXCU
(1500)

21

25

19.4

456

18.8

1
(=]

70 |73 10-

108 15

ey sYMBOL (3)

CLAY WITH SAND (CL)
Medium brown to dark gray, dry to moist, soft,
low plasticity clay, ~15-20% fine to medium
subangular sands, ~10-20% organics (bark).
[Top Soil]

224 CLAYEY SAND WITH GRAVEL (SC)

Medium brown to mottled orange, moist, loose
to medium dense, fine to coarse subrounded
sand, ~15-25% low to medium plasticity clay,
~10-20% fine to coarse subangular gravels up to
1.5 0n. [Fill]

Grades tan to blue gray, moist, medium

dense to dense, fine to medium subangular
sand, ~15-20% low plasticity clay, ~10% fine to
med subangular gravels at Sfeet.

grades to medium brown to reddish brown,
moist, medium stiff, ~40-45% medium plasticity
clay, ~20% fine to coarse subangular gravels up
to 1.5 in. [Fill]

NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf}
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m?= 0.1571 x DRY UNIT WEIGHT {pcf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
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| & (3<]s BORING 5
T | O —
el e |28 | g| § & (CONTINUED)
n (7] [ o o [a B 2
i w (W | wo |- 8| w S
x ¥ |2z | ¢ |[RW|S5: a0
i | o x|z |2 285 (&[S
= E | Z 00 |xd|o B
6| o |5a|a |[30|82|E 8 |&|n
20 s
7] CLAYEY SAND WITH GRAVEL (SC)
| B Medium brown to reddish brown, moist, medium
%3’, stiff, ~40-45% medium plasticity clay, ~20% fine
= ﬁf to coarse subangular gravels up to 1.5 in. [Fill]
-7 77
| [&{VOLCANIC TUFF
2% Tan to banded orangish brown, widely fractured,
o5 — 575 thick bedding, moderate hardness, weak to
5% moderated strength, slight to moderate
25 | 4541 72 -8 |  weathering. [Bedrock]
14 | 61.3 il
» Bottom of boring at 27.5 feet.
No groundwater observed during drilling
-9 _
30 iy
-10 -
35 =
-1
=
40 —,
NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf}
{2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m®= 0.1571 x DRY UNIT WEIGHT {pcf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
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£ £ 32|58 BORING 6
& 9 |5 e ~| | E EQUIPMENT: Truck Mounted B-53 Drill Rig with 6in
o b | a o X | o — Hollow Steam Flight A
(7} [} T & E 7 = ollow Steam Flight Auger.
w8258 |25 2] a =
e | g |22]|2 |BE|[3E|le |[2]8|oa=E 1027110
T | L |[oe|38 |88 |28|L 5 |3|Z|eLEvATION:  1256-Feet:
E | 2 Q| 28 |5l ) .
o © |Sw| @ |20 |a=Z E = @ |*REFERENCE: Green Valley Consulting Engineers
% SANDY CLAY (CL)
-1 K Light brown to tan, moist, medium stiff, low to
medium plasticity clay, ~30-40% fine sands,
- % trace angular gravels. [Fill]
54 VOLCANIC TUFF
19 (404 68 |_, -|QES Tan to banded orangish brown, widely fractured,
Oy thick bedding, moderate hardness, weak to
& moderated strength, slight to moderate
. weathering. [Bedrock]
—5 5%
| BB
ovos
20 | 410 | 72 |3 10-|Q B
i ' ';a‘,:o"
17 | 436 / |5
N | Bottom of boring at 12.0 feet.
ol = No groundwater observed during drilling
15-
-5
"8 90
NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf}
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m®= 0.1571 x DRY UNIT WEIGHT (pcf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
e BORING LOG
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£ £ 32|58 BORING 7
& 9 |5 e ~| | E EQUIPMENT: Truck Mounted B-53 Drill Rig with 6in
n b | a o 2l 5| & ~ Hollow Steam Flight A
0 0 T < 5| G s ollow Steam Flight Auger.
w8258 |25 2] a =
e | g |22]|2 |BE|[3E|le |[2]8|oa=E 1027110
T | E|gz|3 2Zlzalex |3 = [ELEVATION:  1265-Feet"
o © |Sw| @ |20 |a=Z E -% 5| *REFERENCE: Green Valley Consulting Engineers
% SANDY CLAY (CL)
= % Medium brown to mottled light tan, moist,
medium stiff, low to medium plasticity clay,
-1 K ~20-30% fine to coarse subangular sands.
e [Top Soil/Fill]
g 4 CLAYEY SAND WITH GRAVEL (SC)
;;.;a;', Medium brown to mottled olive gray, moist,
ml 15 medium dense, fine to coarse subangular sand,
Kti\‘ ~20-25% medium plasticity clay, ~15-25% fine
1120 12 5- @w to coarse angular gravels. [Fill]
TXUU e
(750) | B
i
1600 | 19 | 203 | 104 |73 10- I =
TXCU B
(1450) | B
g T Grades to ~20-30% medium to coarse angular
o5 gravels at 13.5 feet.
Bl |z
2350 | 22 15— Q
TXUU A
(1800) -| B¥
~§ &
|
'+
22
- e
20-( B
NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf}
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m®= 0.1571 x DRY UNIT WEIGHT (pcf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
504 Redwood Bhad.
. u a—— T BORING LOG
MI“GI’ PﬂClﬁc —::::“ CAMMT | Mark West Quarry Expansion
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| & (3<]s BORING 7
T | O —
el e |28 | g| § & (CONTINUED)
(%) m |af | & < 5 B ey
w oW (W) e S
4 x [Z2| 2 Pl |ZL ][]
| |83|3 |22 (28|85, |3
= E | Z OC || ®
(o} c |56 |2 |S0|&2|E 8 |55
2 57| CLAYEY SAND WITH GRAVEL (SC)
| g% Medium brown to mottled clive gray, moist,
medium dense, fine to coarse subangular sand,
" ~20-25% medium plasticity clay, ~15-25% fine
-7 to coarse angular gravels. [Fill]
Tl BM
N ’, VOLCANIC TUFF
o Tan to banded orangish brown, widly fractured,
o5 — ’ thick bedding, moderate hardness, weak to
25 moderated strength, slight to moderated
-8 | EE weathering. [Bedrock]
7
%%
-9 _| B&
e
30 - | m BB
33 al %
10 - Bottom of boring at 27.5 feet.
- No groundwater observed during drilling
35 =
=11
-12
40 —,
NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH {psf)
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m3= 0.1571 x DRY UNIT WEIGHT {pf}
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY
504 Redwood Bhwd.
& = YR BORING LOGS
Miller Pacific —rerY T
_ Novaw,CAMM? |  Dwyer- Mark West Quany [
ENGINEERING GROUP e
_ TSI Santa Rosa, California T A—2 0
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TOTAL STRESS

8,000
7,000
8,000
% 5,000 I s s 0
a ™ =3 ~
- A | \ FiLL TOTAL-STREﬁ :-
2 4,000 s FAILURE ENVELOPE \
5 a =
e / L e = 12
8 3,000 : - —— st S e
] / / . | \
@ - i |
S TN AT AT TN \
1,000 e .4 5” - | ; |
e - 3=F AN Yot E. \
1,000 2,000 3,000 4,000 5000 6000 7,000 8,000 9,000 10,000 11,000 12,000 13,000 14,000 15,000 16,000
FILL MATERIAL Normal Streas O (psf)
" ® - Data from UC tests. Normal stress was calculated
Boring| Depth| 4 O3 Ue 4

15.5 ft 14,720 psf| 2,300 psf | 1,480 psf

25.5 ft| 7,090 psf | 3,740 psf | 2,690 psf

66.0 ft [15,930 psf| 9,500 psf | 7,230 psf

13.0 ft| 4,330 psf (1,870 psf | 1,280 psf

55.0 ft[13,430 psf{ 8,060 psf|86,110 psf

- || NN —-

9.5 ft | 4,630 psf|1,440 psf| 810 psf

multiplying the depth of the sample by the unit weight (120 pef).
@ - Data from TXUU tests.

WEATHERED TUFF

Boring | Depth

Lo 3 Os Ue

4 (19.0ft|8,830 psf|2,810 psf|1.280 psf

5 |10.0ft[11,920 psf| 1,510 psf | -790 psf
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EFFECTIVE STRESS

WEATHERED TUFF ‘//
ERFEGTIVE STRESS $EAY
FAILURE ENVELOPE \ —

PidNB-auummREN
=

_g
(=2
N

\__FILL EFFECTIVE STRESS
FAIJURE ENVELORE
3,000 ; -

Shear Stress T (psf)
K
8
o

A ANHAA A
1,000 2,000 3,000 4,000 5000 6,000 7,000 8,000 9,000 10,000 11,000 12,000 13,000 14,000 15,000 16,000
Normal Stress O (psf)

2,000

1,000——

C = 300 psf P
C=10psf "

—

FILL MATERIAL
Boring| Depth| o™ o's
1 |15.5t|3,240 psf| 820 psf
2 |25.5ft]4.400 psf | 1,050 psf
2 |66.01ft]8,700 psf (2,270 psf WEATHERED TUFF
3 |13.0ft|3,050 psf| 500 psf Boring|Depth| o'y G'a
3 |55.01t|7,320 psf | 1,950 psf 4 |19.0 ft|7,650 psf|1,530 psf
7 | 951t |3,820 psf| 630 psf 5 |10.0 112,710 psf| 2,300 psf
R TXCU - EFFECTIVE STRESS
Miller Pacific e e
_Nowwo,cassar | Mark West Quarry Expansion | sm——
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U.S. STANDARD SIEVE NUMBERS
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SYMBOL| SAMPLE SOURCE CLASSIFICATION
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—emni, SIEVE ANALYSES RESULTS
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1. INTRODUCTION

1.1 Background and Obijectives

BoDean Company intends to expand Mark West Quarry to include a larger area to the west.
The vested right limit for production purposes, determined in 1981, is “subject to fluctuations in
local demand.” While operating under this vested right, the Mark West Quarry has from time
to time produced at a level of 750,000 tons per year, which shall serve as the maximum
permitted limit. The quarry expects to again produce at this level, given the market demand,
but for purposes of this study, the existing production level of 457,500 tons per year shall serve
as a baseline for comparison to a proposed production level of 750,000 tons per year.

Water for the quarry operations is proposed to increase from an existing 21.6 acre-feet per year
to approximately 30 acre-feet per year at the maximum production limit. Water is supplied by
four on-site wells and by capture of reclamation sub-drain seepage. The wash plant also
recycles nearly all of its water for reuse.

The goal of our work includes the following objectives:
a) to gather baseline hydrologic and hydrogeologic information;
b) to assess potential effects of the increased groundwater pumping to other wells in the
vicinity;

c) to assess potential effects to Porter Creek to the south, and to Franz Creek to the north;
and

d) to provide hydrologic components for the conceptual-level mining and reclamation

plan.

1.2 Prior Work

The existing quarry is approved by Sonoma County. The existing reclamation plan was
developed by Sandine & Associates (1988). The existing StormWater Pollution Prevention Plan
(SWPPP), StormWater Monitoring Program (SWMP), and Spill Prevention Control and
Countermeasure (SPCC) plan for above-ground fuel storage were developed by Environet

Consulting.
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This report summarizes the hydrologic setting of the quarry and presents results of
groundwater testing and analysis. Hydrologic effects of quarry expansion and reclamation are
discussed using independent lines of evidence — geologic (physical), water quality (chemical),
and modeling (theoretical).

Specific field components of our field work included:
1) awater well, seep and spring inventory;
2) sampling and analysis of surface water and groundwater quality; and

3) an evaluation of the properties of the fractured bedrock aquifer and capacity of existing
wells.

Estimation of groundwater recharge utilizing a water balance method was carried out for four
site conditions: pre-mined, existing quarry, expanded quarry, and expanded -quarry reclaimed
landscape. Evaluation of well capture and groundwater drawdown from of pumping the water
supply wells was assessed utilizing three methods for existing production rates and for the
proposed increased production and related water demand.
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2.1 Geographic Description

Mark West Quarry is situated in the northern Sonoma Mountains about nine miles north-
northeast of Santa Rosa, or about midway between Santa Rosa and Mount St. Helena (Figure 1).
It is located on Porter Creek Road about one mile west of its intersection with Calistoga Road.
The existing quarry extends northward from Porter Creek, a tributary of Mark West Creek, into
the ridge forming the divide with the headwaters of Franz Creek.

The expansion area includes permitted lands within the existing BoDean holdings, and a leased
area of similar size immediately to the west. Elevations range from about 900 feet at creek level
to above 1,200 feet at the rim of the quarry, and to 1,400 feet on the highest hill on the leased
area. The existing quarry occupies about 34 acres, which comprises an actively mined area of
about 19 acres, a 7.5-acre processing and truck loading area, and about 7.5 acres of other
existing disturbed areas in reclamation. Additional non-mined lands are in the northern part of
this parcel and around its periphery. The proposed expanded-quarry reclamation area is
estimated at 100 acres, which is roughly divided into 50 percent gently sloping floor proposed
for agricultural use, and 50 percent reclaimed quarry slopes, up to a 1.5:1 benched cut slope and
2:1 fill slope.

2.2 Climatic Characteristics

The area encompassing Mark West Quarry is located in the Mediterranean climate zone typical
of central coastal California. This climate zone is characterized by cool, wet winters and hot,
dry summers. The quarry receives a mean annual precipitation of approximately 47 inches
(Sonoma County Water Agency, 1983), a marked increase from an average of 30 inches at Santa
Rosa, owing to orographic (mountain-induced) precipitation. The average rainfall value is a
statistical mean of rainfall totals that show a wide range of values strongly influenced by global
weather patterns, such as the EI Nino Southern Oscillation and prolonged periods of drought.
Appendix D presents a long-term regional precipitation record for Santa Rosa station SRO.

Influenced by marine air about 85 percent of the time, the region is generally protected from the
hot weather of the Central Valley by the Interior Coast Ranges. The Pacific Ocean provides a
source of cool moist air that moderates temperatures, but which have a wider range than along
the coast, occasionally exceeding 100degrees Fahrenheit and sometimes falling as low as several
degrees below freezing for several consecutive nights at a time. The region is moist enough for
coast redwood and Douglas fir to thrive, yet exposed aspects may be warm and dry enough for
agave or succulents.
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The mountainous areas of the region — characteristic of the quarry site —are slightly more
humid, cooler in the summer, and milder in the winter than surrounding interior valleys, such
as Alaxander, Knights or Napa Valleys. However, fruits that need winter chilling and summer
heat (a typical microclimate for valley areas) are found in the vicinity of the quarry; vineyards
are common along Calistoga Road, as are apple and stone-fruit orchards.

2.3 Geology and Soils

The quarry site has evolved geologically as part of the regional Maacama fault zone, east of the
Rodgers Creek-Healdsburg fault zones. While the entire region is underlain by Franciscan
basement rocks and overlain by Pliocene Sonoma Volcanics and Quarternary sediments,
Franciscan mélange terrain is generally mapped along much of the Maacama fault (Wagner and
Bortugno, 1982). In the vicinity of the quarry, the Maacama fault thrusts north-northeast and
has apparently uplifted and exposed a massive block of Franciscan greenstone (Fox and others,
1973; Graymer and others, 2007) (Figure 4). Greenstone outcrops across most of the south and
center portions of the site, and overlying Sonoma Volcanics tuff across the northern portion of
the site (Dwyer, 2003; MPEG, Figure 2). Ravines formed by the headwaters of Franz Creek have
eroded southward into the watershed divide crossing the site, exposing 50 to 75 feet of tuff just
north of the greenstone contact on site. The Franz Creek headwaters have not yet exposed the
underlying greenstone. Drillers logs for all wells in the quarry processing area, extending to a
maximum depth of 720 feet (Appendix A), indicate fractured greenstone throughout the
column and evidence of chert at depth.

Surficial soils at the quarry site (Figure 3) reflect the geologic parent material from which they
have developed (Figure 2). Soils in the northern portion of the site —derived from geologically
recent deposits of Sonoma Volcanic tuffs —are mapped as Forward (FoG) and Forward-Kidd
(FrG) series by the agency that is now the USDA Natural Resources Conservation Service
(Miller, 1972). Forward soils average 21 inches deep and are typically well-drained gravelly
loams with a gravelly, sandy clay loam subsoil. Available water capacity of the soils is
commonly about 2.3 inches (Table 8). The moderately high permeability and moderately low
water-holding capacity generally promote recharge to groundwater. At depth, bedrock is
typically weathered rhyolitic tuff of the Sonoma Volcanics with a substantially lower
permeability, distributed mainly within the fractures. Runoffand erosion hazard may be high
to very high, particularly on steeper slopes with shallower soils, as commonly associated with
the Forward-Kidd soil complex.
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Older soils on the greenstone ridge in the center portion of the site are mapped as Spreckles
loam (SKE). Ranging from 22 to 60 inches in depth, the soils are deeper than the Forward soils
and have a developed clay subsoil with moderately low permeability, approaching that of the
fractured bedrock. The available water capacity is moderate, typically about 6.3 inches. Runoff
and erosion potential of Spreckles soil are moderate to high.

Goulding soils (GgF, GiF) are mapped on the greenstone slopes, and are mainly found in the
south portion of the site. These loam soils are similar in depth and permeability as Forward
soils, but are characterized by having less gravel and more clay at depth. Therefore, water
holding capacity is higher, and recharge less. Aswith Forward soils, infiltrating water may
temporarily perch during storms, increasing runoff and erosion hazard from moderate to high.

Due to their limited infiltration rates, mainly from the clay layers impeding percolation, soils on
the site are either classed in hydrologic group C or D (Table 8). Existing artificial fill on the
reclaimed fill slopes of the east portion of the site is estimated to also have low range of
permeabilities. In addition, about twenty-five percent of the site, including the expansion area,
is mapped as either steep-sloped rock land or actively mined area, which is estimated to have
very low permeability and high runoff. Overall, recharge on the site is moderately low, and
runoff and erosion potential moderately high.

2.4 Surface Water and Drainage

The property is situated on a ridge that divides the Porter Creek and Franz Creek watersheds
(Figure 5). Four small headwater streams on the property drain west and north from the divide
(drainages A, B, C and D). Drainages ‘B’, ‘C’, and ‘D’ are regularly-spaced, equal-order steep
ravines formed in Sonoma Volcanics that carry seasonal flows northward to Franz Creek, where
streamflow continues on to the Russian River. Drainage ‘A’ is a seasonal stream flowing to
Porter Creek, draining the northern slopes of the greenstone ridge, the southern side of Chalk
Mountain and the overburden fill area."

Porter Creek flows west to Mark West Creek, passing the quarry property on the south
boundary, and then continues to join the Russian River. About a half mile upstream of the
confluence of Porter Creek and drainage ‘A’, the existing quarry extends north from Porter
Creek into the ridge forming the divide. Regional runoffis estimated to average about 18
inches per year (Rantz, 1974), but existing site runoff should be somewhat higher, given the area

1 Sub-drain ouflow from drainage ‘A’ generally flows subsurface downstream of the site during the dry
season.

211046 FINAL report 8-22-2011.docx 5



Balance Hydrologics, Inc.

of quarry and exposed rock slopes. We estimate existing runoff to be 25 inches per year, given
25 percent rock land onsite.

The quarry area is designated as drainages ‘E’ and ‘F’ (Figure 6). Drainage ‘E’ is mostly the
reclaimed 2:1 fill slopes, and drainage ‘F’ is the actively mined area. Drainage ‘E’is divided into
three sub-drainages (E1, E2, and E3), where flows during storms drain south along the
reclamation benches, and then to Porter Creek. Small detention ponds and siltation boxes are
situated in the outfall channels from the quarry and reclaimed-slope areas. Others ponds and
sediment traps are located onsite along dirt road switchbacks. Drainage ‘E1’ captures runoff
from the lower slopes and east portion of the yard, including seepage from the reclamation sub-
drain outflow. Seepage from the existing reclamation sub-drains is routed to a pond, where
some water is pumped to a 20,000 gallon tank and used to spray on roads for dust control. The
pond drains to four siltation boxes (in series), where water is pumped to the 100,000 gallon tank
supplying the wash plant. Outflow from the fourth sediment trap flows to Porter Creek via a
steep boulder-bedded outfall channel. Drainages ‘E2’ and ‘E3’ capture runoff from the upper
reclaimed slopes.

On the site there is a small dug-out pond called the “greenstone spring” (about 500 square feet
area,and 4,000 cubic feet when full) that apparently perches water through the summer (Figure
9). We observed standing water on October 30, 2003. It is unclear whether this pond is spring
fed, but we suspect not since there is no inflow and outflow wetland, and water levels were
about 3.3 feet below the obvious seasonal high-water mark —approximately the water-level
decline that might be expected from evaporation alone. We understand that pond was lined
with fines from the settling pond when constructed in about 1996.

2.5 Groundwater Occurrence, Water Supply and Use

Four (4) wells are currently located on the quarry processing yard and used for quarry
operations (Figure 9; see Appendix A for the detailed well logs). Well specifications are
summarized in Table 1.

e Well #1 (212074°) is located near the shaker, drilled and completed in 1982 to a depth of
190 feet and screened from 140 to 190 feet.

o Well #2 (433700) is located near the truck-wash area, drilled and completed in 1991 to a
depth of 400 feet and screened from 25 feet to 400 feet.

2 Well numbers refer to California Department of Water Resources well-completion reports, or ‘driller’s
logs” located in Appendix A.
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o Well #3 (548113) is located near the crusher, drilled to a depth of 720 feet, completed to
420 feet in 1984, and screened from 80 to 420 feet. BoDean staff report that this well
exhibits artesian conditions during the wet season.

o Well #4 (1078646) is located near the crusher, completed in 2005 to a depth of 640 feet,
and screened from 80 to 100 feet and from 160 to 640 feet. BoDean staff report that this
well also exhibits artesian conditions during the wet season.

Groundwater occurs throughout the portions of the site underlain by greenstone and the wells
all draw groundwater from the fractured greenstone aquifer on days the quarry operates

and/ or processes rock. Groundwater is generally at substantial depths during the dry months;
static groundwater levels ranged from 22 to 70 feet below ground surface during the dry season
when the wells were drilled (Table 1). The static groundwater flow gradient is 0.09, southward
from the Franz Creek watershed divide to Porter Creek (Figure 10). Groundw ater local to the
quarry flows toward the quarry floor (Figure 11). Both the vegetation and static water levels in
the wells suggest that the water table is only slightly elevated above the levels of the nearby
streams during the summer. Drawdown in the wells can range 50 to 100 feet when pumped a
couple of hours (Figures 12 and 13), and rebounds considerably when not pumped. Water
levels reportedly rise considerably during the winter months with artesian conditions in the
deeper wells. No ‘true’springs were found on the site, though the existing reclamation sub-
drains (outflow from drainages E1, E2, and E3) and overburden stockpile area sub-drains
(outflow from drainage A) discharge shallow groundwater year-round.

Water is used on site for increasing aggregate saturation, the aggregate wash plant, dust
control, equipment rinse and office use. Two 100,000 gallon water supply tanks are on site: one
in the upper portion of the yard near the crusher, and one in the lower portion of the yard near
the wash plant. The aggregate wash plant captures nearly all of the rinse water (at
approximately 1,800 gallons per minute) and routes it through a clarifier for reuse. Rinse water
not recycled by the wash plant is captured by a sump pump and reused in the wash plant.
Reclamation sub-drain outflow is also ponded and pumped to a 20,000 gallon tank for road
dust control.

Annual water usage is summarized in Table 2 for each water source. Wells #3 and #4 are
metered and provide about 60 percent of the water used for operations. Other sources are
estimated by BoDean staff. Existing water use is estimated at 21.6 acre-feet per year, 83 percent
of which comes from the four wells. Water consumption was also estimated by BoDean staff
with an independent method utilizing the annual production total, moisture content of the
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products produced, and nominal water consumption rates (Appendix E). Water consumption
for existing production rates was estimated at 20.8 acre-feet per year. This method was used to
estimate water use for the proposed increased production rate —approximately 30 acre-feet per
year.

The average monthly water used was estimated in Table 3 based on the quantity of product
produced and water application needed for dust control.” The average rate of use was then
estimated for the months June through October, when water use is highest.

e For existing production rates, the average water consumption rate is estimated at 26
gallons per minute (if continuous from June through October).

e For proposed increased production rates, the average water consumption rate is
estimated at 35 gallons per minute (if continuous from June through October).

These water use rates were proportioned among each water source based on current usage in
Table 2. Average pumping rates for each well were utilized in the drawdown analysis (below).

2.6 Septic System and Wastewater Management

Human waste is discharged to an approved septic tank and leach field located near the office at
the quarry entrance. Portable toilets are used at other locations and the waste is transported off

site by a disposal company.

3 The need for dust control was estimated as a function moisture deficit, which was estimated by
subtracting precipitation and runoff from reference evapotranspiration (ETo). ETo is fundamentally a
function of air temperature and humidity, solar radiation, and wind. During the wet season, when
precipitation is higher than evapotranspiration and runoff, there is no deficit.
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3. EFFECTS OF QUARRY EXPANSION AND RECLAMATION

3.1 Runoff

The proposed quarry expansion extends westward, initially expanding drainage ‘F’ and
capturing a portion of drainage ‘G’ during the first 10-years of expansion (Figure 7). After 20
years of expansion (Figure 8), drainage ‘F’ continues to expand westward, capturing more of
drainage ‘G’ and the headwaters of drainages ‘H’ and ‘A’, and a very small portion of drainage
‘B’. Drainage ‘B’ drains to Franz Creek, otherwise runoff from the expanded and reclaimed
quarry will continue to drain to Porter Creek with proportionally more draining out the quarry
entrance. The drainage areas are summarized in Table 9 for existing conditions and the
proposed 10 and 20 year expansion plan.

Surface drainage off the proposed reclaimed slopes of drainages ‘F’and ‘H’ will traverse
benches to a culvert or open boulder channel that transmits storm runoff to retention ponds on
the quarry floor (Figure 8). A main pond is proposed for each drainage with smaller detention
ponds located at the toe of the benched slopes. Outflow from the main ponds will flow to a
final sediment-removal feature before flowing to Porter Creek. We estimate runoff from the
reclaimed quarry to be about 60 percent of annual rainfall (see modeling discussion below), an
increase of about 7 inches per year (Table 11), or 129 percent of the existing conditions.

Preliminary peak runoff estimates and retention pond criteria are shown in Table 10. Runoff
computations for the proposed reclaimed landscape estimate a 1.5 acre-foot retention pond for
drainage ‘F’ and a 0.7 acre-foot retention pond for drainage ‘H’. Specific pond designs should
be finalized based on the final reclaimed landscape outcome, incorporating the actual depth,
permeability and moisture storage capacity of the overburden fill placed on the quarry floor.

3.1.1 Runoff Modeling

Balance utilized a spreadsheet-based rainfall-runoff model using historical rainfall data in order
to estimate the percentage of mean annual runoff. A key feature of the model structure is the
ability to use hourly rainfall data as input. Inclusion of one or more years of hourly rainfall data
allows the model to explicitly incorporate variables such as storm intensity, storm duration and
inter-event time. We utilized hourly event data from the Oakland Airport (Cooperative ID
#6335). Mean annual rainfall at this gage is approximately 18.2 inches, based on rainfall records
extending from 1949 to 1985.° A continuous record of hourly rainfall for the nine water years

4

Records for this station are incomplete due to the lack of rainfall data for WY1982 and WY1983.
Since these were two of the wettest years on record at most locations, mean annual rainfall at the Oakland
Airport gage is likely slightly higher than calculated for this report.
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1968 through 1976 was selected as input for the model. This interval is representative of the
range of annual rainfall totals, and includes dry years (e.g. WY1976), as well as the notably wet
year of WY1973.

Model runs were carried out for the reclaimed Mark West Quarry site using the following
additional assumptions:

e Rainfall at the Mark West Quarry site can be reasonably approximated by prorating the
actual hourly rainfall recorded at Oakland Airport by a scaling factor that takes into
account the difference in mean annual rainfall between the two locations. Once scaled to
the site, mean annual rainfall at the Oakland Airport is 49.1 inches over the nine-year
period of record used as input to the hydrologic model, as compared to the long-term
estimate of 47 inches annually at the project site (SCWA, 1983). This assumption is
reasonable given the close proximity of the two locations.

e Infiltration rates for a 49-acre, 30-foot pervious fill on the quarry floor were assumed to
be on the order of 0.2 inches/ hour, the mean infiltration rate from the local USDA NRCS
soil survey for the Goulding and Spreckles soils.

e The quarry walls were assumed to have no infiltration (100 percent runoff).

e A small detention pond will be sited in the quarry upstream of the outfall to Porter
Creek.

e Runoff can be approximated by using the Rational Formula for the 80-acre drainage area
of the quarry walls and floor, and historical hourly rainfall.

Peak instantaneous rainfall intensities are clearly higher than those captured by the existing
rainfall record, with one-hour resolution. Thus, peak runoff will be underestimated if times of
concentration in the drainage network are less than one hour. The model, however, does not
adjust for losses at the beginning of each storm or variations in antecedent moisture conditions.
Therefore, runoff is likely overestimated for small storm events, but the effects should be
compensating to estimate site runoff.

3.2 Groundwater Recharge

We used the water balance method for estimating annual recharge to groundwater under four
conditions for the site (Table 11): 1) non-mined (unimpaired) conditions; 2) existing quarry; 3)
expanded quarry;and 4) the reclaimed expanded-quarry.
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Precipitation at the quarry site was estimated at 47 inches per year by using the Sonoma County
Water Agency isoheytal map (1983). Regional runoff (Rantz, 1974) and evapotranspiration for
interior Douglas fir forest (van der Leeden and others, 1990) was subtracted to estimate an
average site recharge of 8 inches, or 67 acre-feet per year for the unimpaired expanded 100-acre
site (drainages A, E1, E2, E3, F, G, and H, draining to Porter Creek). Average annual recharge
for the site encompassing the existing quarry was similarly estimated at 7 inches, or about 60
acre-feet, and for the expanded quarry, groundwater recharge was estimated at 6 inches, or 53
acre-feet per year. These recharge estimates exceed existing and proposed groundwater
pumping rates. Existing groundwater pumping from the four on-site wells is estimated at 18
acre-feet per year (Table 1 and 2), and pumping is proposed to increase to 25 acre-feet per year
(Table 2). The decreased recharge is largely a result of increased runoff from cut-rock slopes on

site.’

Once the site is reclaimed, its proposed end use is agriculture. Agriculture will likely include
up to 30 acres of vineyards on the valley floor, requiring about 15 to 20 acre-feet of irrigation
during August and September, or 56 to 75 gallons per minute. For the future reclaimed site
with potentially 30 acres of vineyards®, recharge from the 100-acre site was estimated at 4 inches
or 34 acre-feet per year (Table 11). The existing on-site wells can meet this need if augmented
by a 15 to 20 acre-foot pond, which could also meet occasional seasonal frost protection needs.
Recharge from the pond could potentially increase recharge an additional 15 acre-feet, to about
46 acre-feet of recharge for the reclaimed quarry site.

3.3 Well Capacity and Bedrock Permeability

We conducted well pumping tests to evaluate the capacity of the wells located onsite, and the
permeability (transmissivity and hydraulic conductivity) of the aquifer from which
groundwater is extracted. Quarry operations were shut down for four days over the
Thanksgiving holiday weekend, from the evening of November 26 to the morning of December
1, 2003, which provided the longest continuous period of non-use for the season (and since
commencement of our work). Prior to the tests, on November 25, water-level monitoring
equipment was set up in the wells and remained in operation until December 1. On November
29, we conducted a 4-hour pump test on well #1 (212074) and on November 30, a 2-hour test on
well #3 (548113). Well #2 (433700) was not tested due to well casing constrictions at the 140-foot

5 To assist runoff estimates for the reclaimed site we utilized runoff modeling based on a 9-year hourly
record of rainfall and percolation estimates.

* The proposed end use for the reclaimed expanded mine site is agriculture. We use the water demand
for a 30-acre vineyard as a typical example for agriculture of the region. Other crops may use more or less
irrigation; vineyards are among the few crops also requiring winter storage for frost protection.
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depth that prevented depth-to-water measurements. At the time of the well testing, Well #4
(1078646) had not been drilled. It was completed in July of 2006. Air lift tests were conducted
on wells #2, #3, and #4 by the driller after each well was completed. Results are reported on the
drillers logs (Appendix A). Test results are summarized in Table 1.

Computed hydraulic conductivities of the aquifer from each well were similar in magnitude,
about 1x10° centimeters per second (Figures 12 and 13; and Table 1), with the shallower Well #1
being slightly more permeable. Specific capacity was measured to be 0.09 gpm per foot of
drawdown in Well #1, and 0.13 gpm per foot of drawdown in Well #3. Drawdown effects from
pumping each well were not observed in the other wells. These results are similar to the results
reported on the well logs (Table 1).

During each aquifer test, we monitored specific conductance’ (SC) and temperature (T) of the
groundwater extracted (Figure 14). The shallow Well #1 was slightly warmer and lower in SC
than the deeper Well #3, and both wells responded similarly as pumping progressed: T
gradually increased and SC gradually decreased. These results indicate that deeper waters are
warmer and have fewer dissolved solids, and suggest that sustained pumping draws
groundwater from considerable depth, perhaps beneath the bottom of the well. These results
are corroborated in the water quality section (below).

3.4 Water Quality

Water samples were initially collected from six sites and tested for general mineral and Title 22
inorganic composition:

e Well #1 (212074) located near the shaker;

e Well #2 (433700) located near the truck-wash area;

e Well #3 (548113) located near the crusher;

e The reclamation subdrain outfall located near the crusher;

e The “greenstone spring” pond located in drainage ‘A’, northeast of the active quarry;

and

e Porter Creek just below the drainage ‘A’ confluence.

! Specific conductance (SC) of water is a metric for the property of a particular water to conduct an

electrical current, and is a proxy for salinity or dissolved solids. The SC of rain is about 50 micro-umhos
per centimeter (umhos/cm), and seawater is about 53,000 umhos/cm.
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The six initial samples were collected on October 30, 2003, immediately prior to the first
significant storms of the wet season, the optimal time to characterize stream, well and spring
chemical composition. At that time, 1) Porter Creek was flowing at an estimated 50 to 100
gallons per minute, 2) drainage ‘A’ was dry at its confluence with Porter Creek, 3) the
reclamation subdrain was flowing at about one-quarter gallon per minute, and 4) the
“greenstone spring” had no surface flow, and was ponded at a level about 3 feet below its
seasonal high. A month later, we re-sampled groundwater from the Well #1 and Well #3 when
conducting the aquifer testing. We sampled Well #4 in February 2007 and three off-site
domestic wells in July 2011, and tested them for general minerals only. Laboratory results are
found in Appendix Band summarized in Table 12.

An often used method to illustrate the dissolved mineral composition of specific water samples
is by plotting the results on a Piper Diagram (Figure 15), which is useful to identify and
differentiate water sources. Based on this method, three types of water are characterized on and
in the vicinity of the quarry site:

1. Calcium-magnesium bicarbonate surface waters, found in Porter Creek and in on-
site ponds and near-surface drains (for example, samples from the reclamation
subdrain outflow and the greenstone spring), which are influenced by bedrock
weathering and decomposition of soil organic material,

2. Sodium bicarbonate groundwater, found in the on-site wells furthest well from the
creek during dry-season pumping, such as the on-site 420-foot deep Well #3 and, to a
somewhat lesser extent, the 190-foot deep Well #1 (and most probably also in Well
#4, if it were sampled in the dry season); and

3. Groundwater illustrating a blend of surface water recharge and deeper
groundwater, found in the dry-season sample from the 400-foot deep Well #2, which
is located nearest the Porter Creek, and in the domestic wells sampled.

Cardwell (1959) attributes regionally soft groundwaters to a process of base cation exchange of
calcium and magnesium for sodium as surface waters percolate and recharge groundwaters.
Note on Figure 15 that the samples from October, when wells were operating at full production
and water level were at their lowest levels, showed more sodium bicarbonate water than in
those taken in November, when operations had been shut down for several days and water
levels had recovered to higher levels. The site had also received several inches of rain by then.
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We also sampled the 640-foot deep Well #4 in the wet season and results were similar to the
November sample from Well #3, validating this process.

Of the three off-site domestic wells sampled during the dry season, the samples from the 320-
foot deep well at 4500 Porter Creek Road and form the 600-foot deep well at 4512 Porter Creek
Road are characterized in Figure 15 as calcium bicarbonate surface waters, similar to Porter
Creek and the on-site “greenstone spring” pond. The well located below the drainage ‘A’
outflow showed a blend of calcium and sodium bicarbonate surface waters, likely influenced by

recharge from the drainage ‘A’ outflow.

In summary, based on the ionic signatures of well water and surface water samples, on -site
wells #1, #3 and #4 all draw on a groundwater source unique from Porter Creek and the
groundwater supplying the domestic wells in the vicinity.

Regarding the post-mined end-use for agriculture, the amount of dissolved solids and
concentration of boron are important metrics.

e High quantities of dissolved solids in irrigated water promote mineral precipitation
and levels of salts in the surface soils that may reduce texture. Levels of dissolved
solids tested moderately low and, particularly relative to rainfall, do not constrain
the type of, or otherwise pose a fatal flaw for, reclamation by agriculture.

e Atlevelsapproaching 1 mg/ L, boron inhibits growth of boron-sensitive plants
(including grapes, citrus and walnut trees) and is toxic to most plants at levels
exceeding 0.75to 3 mg/ L, depending upon their intrinsic sensitivity. Boron was
measured at 0.2 mg/ L in groundwaters underlying the quarry.

3.5 Well Capture and Groundwater Drawdown

Well capture and groundwater drawdown from pumping the on-site water supply wells was
assessed for the existing annual water use and for the proposed (maximum) annual water use
by utilizing three methods. Refer to Appendix F for diagrams of the theoretical capture zone
models.

e An analytical groundwater flow model (calculations) based on the Theis (1935) equation®
was used to estimate theoretical aquifer the drawdown for existing and proposed
production rates at the end of a 5 month dry season (June through October). Thisis a

8 Refer to Driscoll, F.G., 1986, Groundwater and Wells, 2nd Ed., p. 219 for explanation
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standard ‘cone-of-depression’ analysis that does not include influences by regional

groundwater flow.

e Theoretically, the capture zone of a well is skewed towards the flow of groundwater,
resembling a parabola rather than forming a circle. The dimensions of the zone
groundwater capture —such as the distance from the well to the downgradient flow
stagnation point and the lateral width of capture —was estimated using uniform flow
equations (e.g., Todd, 1980).

e California Department of Health Services Drinking Water Source Assessment and
Protection Program (1999)° calculated fixed radius method was used to approximate the
zone influence of each well for a 2-year travel time. This method is typically used for
determining response times for spill events and thus can be thought of as an estimate the
theoretical recharge area for a given travel time.

Given that many of the method assumptions are not satisfied in the fractured bedrock aquifer
from which the wells draw water, the groundwater modeling results should be viewed as an
indicator of groundwater conditions and not for quantitative accuracy.

Estimated groundwater drawdown for each well was calculated for the average pumping rate
for the period June through October (Table 2), when production rates, water use, and
groundwater drawdown would be highest, and groundwater recharge from precipitation
would be negligible. An average aquifer transmissivity value of 53 gallons per day per foot,
tested at the on-site wells (Table 1), and a nominal aquifer storativity value of 0.02 for fracture
bedrock was used in the calculations.

Drawdown was calculated for the following distances from each water supply well:
e 0.1 feet, 1 foot, 10 feet, 100 feet, and 300 feet;
e halfthe distance to each water supply well;
e the total distance to each water supply well;
e the distance to Porter Creek; and,

e the distance to the off-site wells.

9 http:/ /www.cdph.ca.gov/ certlic/ drinkingwater/ pages/ dwsap.aspx
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Cumulative drawdown was then calculated for the distance to each on-site and off-site well
and for the distance to Porter Creek. Results for existing water use is shown in Table 4 and
for proposed water use in Table 5. Results suggest that groundwater drawn from Well #2
may be marginally influenced by recharge from Porter Creek, otherwise effects to the creek
from the other three wells are unlikely. Effects to offsite wells from pumping the on-site
wells under existing and proposed water usage are also unlikely.

Groundwater capture from the water supply wells is likely skewed northerly into the flow
of groundwater (see cross section A-A’in Figure 10). Based on uniform flow equations
(adapted from Todd, 1980), the estimated dimensions of groundwater capture was
calculated for each water supply well and summarized in Table 6. The distance to the
downgradient stagnation point by pumping Well #2 at an average dry-season rate (for June
through October) was estimated at 200 feet for existing pumping and at 275 feet for the
proposed increased pumping. A well theoretically does not capture groundwater
downgradient of the stagnation point, and the distance from Well #2 to Porter Creek is 300
feet, beyond the stagnation point. The distance to the downgradient stagnation point by
pumping Well #2 at a maximum monthly rate (for August) was estimated at 262 feet for
existing pumping and at 365 feet for the proposed increased pumping. These results, which
include influences by regional groundwater flow gradient, also suggest that groundwater
drawn from Well #2 may be marginally influenced by recharge from Porter Creek,
particularly during the months of highest use and for the proposed increased pumping
rates.

The third method, the California Department of Health Services Drinking Water Source
Assessment and Protection Program calculated fixed radius method approximates the
theoretical radius of influence based on pumping rate and travel time. We chose a 2-year
travel time as an estimate of theoretical area of recent recharge. The calculation is inversely
related to effective porosity and screen length (or well depth); thus deeper wells exhibit less
surface influence than shallower wells (if fully screened) for a given travel time. Results for
pumping Well #2 under existing and proposed production rates indicate a 2-year capture
area that is less that the distance from the well to Porter Creek, suggesting its effect to the
creek is negligible.
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4. CONCLUSIONS AND RECOMMENDATIONS

4.1 Runoff

The proposed quarry expansion increases the size of the drainage area of the active quarry
(drainage F) from 18.5 acres to 34.2 acres by mining westward and reducing the areas of
adjacent drainages (G and H). A very minor change of about 0.3 acres is proposed to the
watershed divide separating Porter Creek from Franz Creek. Runoff from the active quarry will
continue to drain south to Porter Creek under the proposed 20-year expansion plan, with
proportionally more runoff routed through the quarry entrance. The overburden storage area
(drainage B) continues to drains north to Franz Creek.

Using a 9-year hourly rainfall record, we estimate the average runoff of the proposed reclaimed
site to be 60 percent of rainfall, or 31 inches of the mean annual rainfall total. Existing annual
runoff was estimated at 24 inches, and unimpaired runoff at 18 inches annually.

The project proposes to offset potential hydromodification effects from increased runoff rates
and loss of tributary low flow by directing runoff from the benched reclaimed slopes into
detention and recharge basins at the foot of the slopes and on the quarry floor. The ponds
should be designed to meet both detention and irrigation/ frost-protection requirements.
Augmented groundwater recharge through the ponds will also help replenish aquifer and
water well levels.

4.2 Groundwater

Average annual groundwater recharge for the 100-acre portion of the site draining to Porter
Creek (drainages A, E1, E2, E3, F, G, and H) was estimated at 60 acre-feet. For the expanded
quarry, groundwater recharge for the same area was estimated at 53 acre-feet per year. The
decreased recharge is largely a result of increased runoff from cut-rock slopes on site. These
recharge estimates exceed existing and proposed annual groundwater pumping of 18 acre-feet
and 25 acre-feet, respectively. The potential for diminished percolation as a result of mining
will be [partly; largely] offset by recharge through proposed ponds used both for detention and
recharge, and by percolation through the flatter backfill placed on the quarry floor. Post-
reclamation recharge will be appreciably more than the estimated end -use agricultural needs.

Based on the ionic signatures of well water and surface water samples, the on-site water supply
wells #1, #3 and #4 apparently all draw on a unique deeper groundwater source than Porter
Creek and the groundwater supplying the off-site domestic wells in the vicinity. The 400-foot
deep Well #3 and the 620-foot deep Well #4 are reportedly artesian during the wet-season,
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indicating upwelling groundwater and supporting the concept of a deeper groundwater source.
Groundwater drawdown and capture modeling indicates no negative effects to Porter Creek
and to the off-site domestic wells by the proposed maximum pumping rates of these wells.

Water quality results from Well #2, however, suggests a mix of surface water and groundwater;
this well is the closest to Porter Creek (300 feet), which may likely be the source of dry-season
recharge. In support of this understanding, groundwater drawdown and capture modeling
indicates that Well #2 may be marginally influenced by recharge from Porter Creek, particularly
during the months of highest use. The proposed maximum pumping rates make this concept
more plausible. We recommend limiting increased use of Well #2, particularly during drought
years.

4.3 Water Quality

The fractured greenstone aquifer underlying the expanded quarry site typically yields soft
sodium bicarbonate groundwater, with temperatures observed of up to 24°C (76°F) after several
hours of pumping. Trace element concentrations are below detection levels for most
constituents. The quality of water is suitable for all candidate agricultural end uses.

Surface waters tend to be slightly harder, with higher concentrations of calcium and magnesium
and lower levels of sodium, and are also well suited for agricultural uses. Following wet-season
recharge or groundwater recharge from stream channels, the quality of groundwater comprises
a mix of surface water and groundwater constituents, particularly at shallow depths.

Groundwater samples tested for Title 22 California State drinking water standards are usable as
potable water, and are expected to be so following reclamation.

4.4 Post-Reclamation Water Supply

Cumulative capacity of the four on-site wells is estimated at about 170 gallons per minute
(gpm), based on driller’s air-lift estimates following completion of each well. A ‘rule of thumb’
estimate of short-term pumping capacity is half of the driller’s air-lift estimates, which is 85
gpm and adequate for existing quarry operations but may pose limits to agricultural irrigation
and frost protection. Supplemented by about 15 acre feet per year from the ponds, supplies
from the wells will be adequate for potential agricultural end uses. Additional wells can be
drilled should less use of the ponds be desired.
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5. LIMITATIONS

This report was prepared in general accordance with the accepted standard of practice
existing for CEQA evaluation of projects of comparable size and complexity in Northern
California at the time the investigation was performed. No other warranties, expressed or
implied, are made. Itshould be recognized that interpretation and evaluation of subsurface
conditions is a difficult and inexact art. Judgment leading to conclusions and
recommendations presented above were based on existing information and personnel
communications which in total represent an incomplete picture of the site. More extensive
studies, including those recommended above, can reduce some of the uncertainties
associated with this study.

Balance Hydrologics has prepared this report for the client’s exclusive use on this particular
CEQA level evaluation. Analyses and information included in this report are intended for
use at the watershed scale and for the planning purposes described above. Analyses of
channels and other water bodies, rocks, earth properties, topography and/ or environmental
processes are generalized to be useful at the scale of a watershed, both spatially and
temporally. Information and interpretations presented in this report should not be applied
to specific projects or parcels other than the Mark West Quarry site without the expressed
written permission of the authors, nor should they be used beyond the particular area to
which we have applied them.

This study was conducted partly to help interpret work done by others, portions of which
have not been independently verified. Our conclusions and any implied or inferred
recommendations are based on a limited range of surface water and groundwater data in a
region of relatively complex geology. They are limited to planning purposes and should not
be used for design or site-specific work. If readers are aware of additional data,
observations, conditions, or forthcoming changes to the bases of our decisions, please let us
know at the first opportunity, such that this report may be promptly revised.
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Table 1. Specifications of wells located at Mark West Quarry, Sonoma County, California.

Units Well #4 Well #3 Well #2 Well #1
Site locators:
Assessors parcel number 120-210-048 120-210-048 120-210-048 120-210-02
DWR well report number 1078646 548113 433700 212074
Latitude (NAD27) degrees N38.55528 N38.55545 N38.55386 N38.55472
Longitude (NAD27) degrees W122.65511 W122.65449 W122.65454 W122.65460
Elevation (approx.) feet 995 1028 970 992
Drilling and well construction descriptors *:
Well driller Peterson Fisch Bros. Fisch Bros. Fisch Bros.
Depth of boring 645 720 400 190
Depth of well feet 640 420 400 190
Depth of surface seal feet 50 22 20 20
Depth of perforations feet 80-100, 160-640 80 to 420 25 to 400 140 to 190
Well diameter inches 5 8 45 5
Date of well completion 7/5/2005 10/5/1994 8/23/1991 9/16/1982
Depth of static water level feet 30 70 70 22
Estimated yield (air-lift test), q gpm 60 70 20 20
Length of air-lift test hours 2 2 4 -
Total drawdown, s feet 620 400 360 --
Specific capacity, Cs=q/s gpm/ft 0.10 0.21 0.069 -
Estimated transmissivity?, T=1860*Cs gpd/ft 189 395 128 -
Primary rock types greenstone with greenstone 0-680 feet, greenstone with quartz; greenstone
sandstone and quartz chert 680-720 feet chert 300-315 feet
Yield testing *:
Date of test not tested 11/30/1003 not tested 11/29/1003
Pumping duration hours -- 2 -- 4
Pumping rate, q gpm -- 6 -- 9
Total drawdown, s feet -- 48 -- 100
Specific capacity, Cs=qg/s gpm/ft -- 0.13 -- 0.090
Transmissivity, T gpd/ft -- 58.7 -- 47.5
Hydraulic conductivity, K gpd/ft? -- 0.21 -- 0.29
Hydraulic conductivity, K cm/s -- 9.70E-06 -- 1.40E-05
Recovery % -- 75% after 2 hours -- 87% after 4 hours
100% after 6 hours 96% after 20 hours
5-year usage:
Installed flow meter -- Summer 2006 Summer 2006 none none
Mean monthly water production gallons 162,738 182,133 94,444 47,222
Annual water production 4 gallons 1,952,856 2,185,596 1,133,333 566,667
Annual water production acre-feet 6.0 6.7 3.5 1.7
Average pumping rate (if continuous) gpm 3.7 4.2 2.2 11

Notes:

1. Drilling and well descriptors were transcribed from driller's well comple ion reports filed at the Department of Water Resources.

2. Estimated transmissivity, T = 1860 Cs (gpd/ft) after DWR Bulletin No. 118-2, June 1974.

3. Constant-rate pumping tests were conducted by Balance Hydrologics' staff.
4. An additional 1,000,000 gallons per year (gpy) is collected from the sub drains underneath the existing reclamation, and 200,000 gpy from a sump pump that retrieves all the

processed water from the wash plant.
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Table 2. Water sources and usage at Mark West Quarry, Sonoma County, California.

Units Well #4 Well #3 Well #2 Well #1 Reclamation Wash Plant TOTAL
#1078646 #548113 #433700 #212074 Subdrains® Sump Pump
Existing water usage2
Installed flow meter -- summer 2006 summer 2006 none none none none --
Mean monthly water production gallons 162,738 182,133 94,444 47,222 141,667 16,667 644,871
Annual water production gallons 1,952,856 2,185,596 1,133,333 566,667 1,000,000 200,000 7,038,452
Annual water production acre-feet 6.0 6.7 35 1.7 3.1 0.6 21.6
Percent of total annual water production -- 28% 31% 16.1% 8.1% 14.2% 2.8% --
Average annual pumping rate (if continuous) gpm 3.7 4.2 2.2 1.1 1.9 0.4 13
Average pumping rate Jun through Oct® gpm 7.2 8.0 4.2 21 3.7 0.7 26
Proposed water usage *
Annual water production gallons 2,715,719 3,039,376 1,576,058 788,029 1,390,639 278,128 9,787,949
Annual water production acre-feet 8.3 9.3 4.8 2.4 4.3 0.9 30
Average annual pumping rate (if continuous) gpm 5.2 5.8 3.0 15 2.6 0.5 19
Average pumping rate Jun through Oct® gpm 9.8 11.0 5.7 2.9 5.0 1.0 35

Notes:

1. Drainage from the existing reclamation subdrains is routed to a pond, where some water is pumped to a 20,000 gallon tank and used to spray on roads for dust control. The pond
drains to four sediment traps (in series), where water is pumped to the 100,000 gallon tank supplying the wash plant. Additional water is available for capture that currently flows from
the retention ponds and to Porter Creek.

2. Five year average water production data available for the Wells #3 and #4 wells. The use of other sources estimated by BoDean Co., Inc.

3. The average pumping rate June through October for the total of all sources was estimated in Table 3. Distribution among sources was based on the percent of total annual
production of water.

4. The proposed water usage is based on an estimated 750,000 tons of product produced per year (an increase from the existing 457,500 tpy). Proportioning the total annual water
production among the water sources was based on existing conditions.
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Table 3. Estimated monthly water consumption for existing and proposed conditions, Mark West Quarry, Sonoma County, California.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Approach: Water consumption is largely influenced by 1) the quantity of product produced, and 2) water application is need for dust control. Accordingly, the estimated annual
consumption of water was proportioned for each month based on a moisture deficit index and product sales.

Monthly moisture deficit *

Average precipitation at Santa Rosa’, inches 6.26 528 4.01 199 095 028 0.03 0.08 0.35 160 366 571 30.19
Average precipitation at MWQ (P)3, inches 9.74 822 6.24 3.09 148 044 005 012 054 249 570 8.89 a7
Approximate runoff (R = P x C)*, inches 487 411 312 155 074 022 002 0.06 0.27 124 285 444 23.50
Average reference evapotranspiration (ETo)’, inches 0.88 155 299 453 546 647 653 587 436 324 137 096 44.21
Mean monthly moisture deficit (ETo - P - R), inches 000 000 000 o000 324 581 646 569 354 000 0.00 0.00 24.75
Monthly moisture deficit (W), percent of annual 0.0% 0.0% 0.0% 0.0% 13.1% 235% 26.1% 23.0% 14.3% 0.0% 0.0% 0.0% 100%
Monthly product sales °
Average monthly product sales (S), percent of annual 20% 20% 20% 20% 20% 50% 10.0% 20.0% 20.0% 20.0% 10.0% 5.0% 100%
Monthly water consumption ’
Water consumption index [(W+S)/2], percent of annual 1.0% 1.0% 1.0% 1.0% 7.6% 14.2% 18.0% 21.5% 17.2% 10.0% 5.0% 2.5% 100%
Monthly water consumption for existing conditions, acre-feet 022 022 022 022 163 308 390 464 371 216 108 0.54 21.6
Pumping rate (if continuous), gallons per minute 1.6 1.7 1.6 1.6 12 23 28 34 28 16 8.1 3.9 13
Average pumping rate (if continuous) Jun through Oct, gpm - - - - - | 26 26 26 26 26 | - - -
Monthly water consumption for proposed conditions, acre-feet 030 030 030 030 227 428 542 646 515 3.00 150 0.75 30
Pumping rate (if continuous), gallons per minute 2.2 2.2 2.2 2.2 17 31 40 47 38 22 11 5.5 18
Average pumping rate (if continuous) Jun through Oct, gpm -- - - - - | 35 35 35 35 3B | - - -

Notes:

1. Moisture deficit is estimated by subtracting precipitation and runoff from evapotranspiration; it was used as an index for water application needs. During the wet season, when precipitation is

higher than evapotranspiration and runoff, there is no deficit.

2. Precipitation data source: Sonoma County Station SRO (http://cdec.water.ca.gov/snow_rain.html) and US National Climatic Data Center (NCDC) station #7965, Santa Rosa
(http://www.ipm.ucdavis.edu/calludt.cgi/WXSTATIONDATA?STN=SNTAROSA.C)

3. Monthly precipitation on site was proportioned based on SCWA isohyet map mean annual precipitation.

4. To approximate runoff, a coefficient (C) of 0.5 was multiplied to precipitation (plate B-1, SCWA).

5. Evapotranspiration is the amount of water that evaporates from vegetation (transpiration) and from the underlying soil. ETo is evapotranspiration from a well-watered area of clipped grass and is
typically used as a reference standard in agriculture to calculate crop evapotranspiration. Average monthly ETo data source: California Irrigation Management Information System (CIMIS) station
#103 Windsor (http://wwwcimis.water.ca.gov/cimis/frontStationDetaillnfo.do?stationld=103).

6. Monthly product sales estimates were provided by BoDean Co., Inc.

7. The water consumption index for each month is the average of the monthly moisture deficit (as a percentage of annual) and the monthly aggregate sales (as a percentage of annual total); it was
used to proportion the estimated annual consumption of water to each month. The total annual consumption of water was estimated in Table 2.
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Table 4. Estimated groundwater drawdown from pumping water supply wells for
existing production rates, Mark West Quarry, Sonoma County, California.

1) Method
Theoretical drawdown was calculated for each well using Cooper and Jacob modified nonequil brium Theis equation.*
The modified nonequilibrium equation is valid for values of u less than about 0.05, otherwise values are approximate.
Theis' nonequil brium equation is based on the following assumptions:
a) The water-bearing formation is uniform in character and the hydraulic conductivity is the same in all directions.
b) The formation is uniform in thickness and infinite in areal extent.
c¢) The formation receives no recharge from any source.
d) The pumped well penetrates, and receives water from, the full thickness of the water-bearing formation.
e) The water removed from storage is discharged instantaneously when the head is lowered.
f) The pumping well is 100 percent efficient.
g) All water removed from the well comes from aquifer storage.
f) Laminar flow exists throughout the well and aquifer.
i) The water table or potentiometric surface has no slope.
Given that many of these above assumptions are not satisfied in the fractured bedrock aquifer and on-site wells,
results should be viewed as an indicator of groundwater conditions and not for quantitative accuracy.
Cumulative drawdown is estimated at nearby wells and for Porter Creek.
2) Well data Well#1 Well#2 Well#3 Well#4 Remarks
Total depth of well (feet) 190 400 420 640  Table 1 well and yield specifications
Transmissivity, T (gpd/ft) 53 53 53 53 Table 1 average of wells #1 and #3 yield tests
Storativity, S 0.02 0.02 0.02 0.02  Fractured bedrock norm
Pumping rate, Q (gpm) 2.1 4.2 8.0 7.2 Table 2 average pumping rate Jun through Oct
Pumping duration, t (days) 153 153 153 153  Jun through Oct
Total volume pumped (acre-feet) 14 2.8 5.4 4.9 15 acre-feet cumulative for all wells
3) Distance (feet) from pumped well 4) u = (1.87*r 2*S) [ (T*t)
Feature Well #1 Well#2 Well#3 Well #4 Well #1  Well#2 Well#3 Well #4
no feature 0.1 0.1 0.1 0.1 valid valid valid valid
no feature 1 1 1 1 valid valid valid valid
no feature 10 10 10 10 valid valid valid valid
no feature 100 100 100 100 valid valid valid valid
no feature 300 300 300 300 approx.  approx. approx.  approx.
1/2 the distance to Well #1 0 195 140 140 approx.  approx.  approx.
Well #1 0 390 280 280 approx.  approx.  approx.
1/2 the distance to Well #2 195 0 335 330 approx. approx.  approx.
Well #2 390 0 670 660 approx. approx.  approx.
1/2 the distance to Well #3 140 335 0 85 approx.  approx. valid
Well #3 280 670 0 170 approx.  approx. approx.
1/2 the distance to Well #4 140 330 85 0 approx.  approx. valid
Well #4 280 660 170 0 approx.  approx.  approx.
Porter Creek 700 300 980 970 approx.  approx.  approx.  approx.
Well at 4500 Porter Cr. Rd. 1730 1570 1930 1840 approx.  approx.  approx.  approx.
Well at 4512 Porter Cr. Rd. 1980 1960 2100 1940 approx.  approx.  approx.  approx.
Well below Subdrain A 2500 2730 2430 2290 approx.  approx.  approx.  approx.
Residential Well NE of Site 1830 2150 1580 1650 approx.  approx.  approx.  approx.
5) Drawdown (feet), s = (264*Q/T) * log [ (0.3*T*t) / (R2*S) ] Cumulative
Distance Well#1 Well#2 Well#3 Well#4 Drawdown
0.1 73.47 146.93 283.36  253.18 -
1 52.73 105.46 203.37 181.71 -
10 31.99 63.98 123.38  110.24 -
100 11.25 22.50 43.40 38.77 -
300 1.36 2.71 5.23 4.67 -
1/2 the distance to Well #1 10.47 3171 28.33 --
Well #1 0.00 7.63 6.82 14.44
1/2 the distance to Well #2 5.24 1.40 1.72 --
Well #2 0.00 0.00 0.00 0.00
1/2 the distance to Well #3 8.22 0.73 43.82 --
Well #3 1.98 0.00 22.30 24.28
1/2 the distance to Well #4 8.22 1.00 49.04 --
Well #4 1.98 0.00 24.96 26.94
Porter Creek 0.00 271 0.00 0.00 2.71
Well at 4500 Porter Cr. Rd. 0.00 0.00 0.00 0.00 0.00
Well at 4512 Porter Cr. Rd. 0.00 0.00 0.00 0.00 0.00
Well below Subdrain A 0.00 0.00 0.00 0.00 0.00
Residential Well NE of Site 0.00 0.00 0.00 0.00 0.00

Notes:

1. Driscoll, F.G., 1986, Groundwater and Wells, 2nd Ed., p. 219.
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Table 5. Estimated groundwater drawdown from pumping water supply wells for
proposed production rates, Mark West Quarry, Sonoma County, California.

1) Method
Theoretical drawdown was calculated for each well using Cooper and Jacob modified nonequilibrium Theis equation.!
The modified nonequilibrium equation is valid for values of u less than about 0.05, otherwise values are approximate.
Theis' nonequilibrium equation is based on the following assumptions:
a) The water-bearing formation is uniform in character and the hydraulic conductivity is the same in all directions.
b) The formation is uniform in thickness and infinite in areal extent.
¢) The formation receives no recharge from any source.
d) The pumped well penetrates, and receives water from, the full thickness of the water-bearing formation.
e) The water removed from storage is discharged instantaneously when the head is lowered.
f) The pumping well is 100 percent efficient.
g) All water removed from the well comes from aquifer storage.
f) Laminar flow exists throughout the well and aquifer.
i) The water table or potentiometric surface has no slope.
Given that many of these above assumptions are not satisfied in the fractured bedrock aquifer and on-site wells,
results should be viewed as an indicator of groundwater conditions and not for quantitative accuracy.
Cumulative drawdown is estimated at nearby wells and for Porter Creek.
2) Well data Well#1  Well#2 Well#3 Well #4 Remarks
Total depth of well (feet) 190 400 420 640  Table 1 well and yield specifications
Transmissivity, T (gpd/ft) 53 53 53 53 Table 1 average of wells #1 and #3 yield tests
Storativity, S 0.02 0.02 0.02 0.02  Fractured bedrock norm
Pumping rate, Q (gpm) 2.9 5.7 11.0 9.8 Table 2 average pumping rate Jun through Oct
Pumping duration, t (days) 153 153 153 153  Jun through Oct
Total volume pumped (acre-feet) 1.9 3.9 7.5 6.7 20 acre-feet cumulative for all wells
3) Distance (feet) from pumped well 4) u = (1.87*r2*S) / (T*t)
Feature Well#1 Well#2 Well#3 Well #4 Well #1  Well#2 Well#3 Well #4
no feature 0.1 0.1 0.1 0.1 valid valid valid valid
no feature 1 1 1 1 valid valid valid valid
no feature 10 10 10 10 valid valid valid valid
no feature 100 100 100 100 valid valid valid valid
no feature 300 300 300 300 approx.  approx. approx.  approx.
1/2 the distance to Well #1 0 195 140 140 approx.  approx.  approx.
Well #1 0 390 280 280 approx.  approx.  approx.
1/2 the distance to Well #2 195 0 335 330 approx. approx.  approx.
Well #2 390 0 670 660 approx. approx.  approx.
1/2 the distance to Well #3 140 335 0 85 approx.  approx. valid
Well #3 280 670 0 170 approx.  approx. approx.
1/2 the distance to Well #4 140 330 85 0 approx.  approx. valid
Well #4 280 660 170 0 approx.  approx.  approx.
Porter Creek 700 300 980 970 approx.  approx.  approx.  approx.
Well at 4500 Porter Cr. Rd. 1730 1570 1930 1840 approx.  approx.  approx.  approx.
Well at 4512 Porter Cr. Rd. 1980 1960 2100 1940 approx.  approx.  approx.  approx.
Well below Subdrain A 2500 2730 2430 2290 approx.  approx.  approx.  approx.
Residential Well NE of Site 1830 2150 1580 1650 approx.  approx.  approx.  approx.
5) Drawdown (feet), s = (264*Q/T) * log [ (0.3*T*t) / (R2*S) ] Cumulative
Distance Well#1  Well#2 Well#3 Well #4 Drawdown
0.1 100.85 201.71 388.99 347.57 -
1 72.38 144.77  279.18  249.45 -
10 43.92 87.83 169.38  151.34 -
100 15.45 30.89 59.57 53.23 -
300 1.86 3.72 7.18 6.42 -
1/2 the distance to Well #1 14.38 43.53 38.89 -
Well #1 0.00 10.47 9.36 19.83
1/2 the distance to Well #2 7.19 1.92 2.36 --
Well #2 0.00 0.00 0.00 0.00
1/2 the distance to Well #3 11.29 1.00 60.15 --
Well #3 2.72 0.00 30.62 33.33
1/2 the distance to Well #4 11.29 1.37 67.32 -
Well #4 2.72 0.00 34.27 36.98
Porter Creek 0.00 3.72 0.00 0.00 3.72
Well at 4500 Porter Cr. Rd. 0.00 0.00 0.00 0.00 0.00
Well at 4512 Porter Cr. Rd. 0.00 0.00 0.00 0.00 0.00
Well below Subdrain A 0.00 0.00 0.00 0.00 0.00
Residential Well NE of Site 0.00 0.00 0.00 0.00 0.00

Notes:

1. Driscoll, F.G., 1986, Groundwater and Wells, 2nd Ed., p. 219.
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Table 6. Estimated dimensions of groundwater capture from water supply wells, Mark West Quarry, Sonoma County, California.
(including influences by regional groundwater flow gradient)

Well #1 Well #2° Well #3 Well #4 Remarks

Aquifer specifications:
Aquifer transmissivity, T (gallons per day per foot) 53 53 53 53  Average of wells #1 and #3 yield tests (Table 1)
Regional groundwater gradient, i 0.09 0.09 0.09 0.09 Based on drillers logs static water level (Figure 10)
Distance from well to Porter Creek (feet) 700 980 970

Calculated capture zone dimensions for existing water use*:

Average pumping rate, Q (gallons per day) 2,998 5995 11,562 10,331 Dry season daily average Jun - Oct (Table 2)
Stagnation point downgradient distance? (feet), x, = Q/(2mTi) 100 200 386 345
Width at well perpendicular to regional groundwater flow (feet), w, = Q/(2Ti) 314 628 1,212 1,083
Upgradient width perpendicular to regional groundwater flow (feet), w = Q/(Ti) 628 1,257 2,424 2,166

Maximum monthly pumping rate, Q (gallons per day) 3,930 7,861 15,159 13,545 Dry season daily average (Table 2) factored higher
Stagnation point downgradient distance? (feet), x, = Q/(21Ti) 131 262 506 452  using the daily average for August (Table 3)
Width at well perpendicular to regional groundwater flow (feet), w, = Q/(2Ti) 412 824 1,589 1,420
Upgradient width perpendicular to regional groundwater flow (feet), w = Q/(Ti) 824 1,648 3,178 2,840

Calculated capture zone dimensions for proposed water use’:

Average pumping rate, Q (gallons per day) 4115 8230 15872 14,182 Dry season daily average Jun - Oct (Table 2)
Stagnation point downgradient distance® (feet), x, = Q/(27TTi) 137 275 530 473
Width at well perpendicular to regional groundwater flow (feet), w, = Q/(2Ti) 431 863 1,664 1,487
Upgradient width perpendicular to regional groundwater flow (feet), w = Q/(Ti) 863 1,725 3,327 2,973

Maximum monthly pumping rate, Q (gallons per day) 5465 10,931 21,080 18,835 Dry season daily average (Table 2) factored higher
Stagnation point downgradient distance? (feet), x, = Q/(2TrTi) 182 [ 365 | 703 628 usingthe daily average for August (Table 3)
Width at well perpendicular to regional groundwater flow (feet), w, = Q/(2Ti) 573 1,146 2,210 1,974
Upgradient width perpendicular to regional groundwater flow (feet), w = Q/(Ti) 1,146 2,292 4,419 3,949

Notes:

1. Uniform flow equations for determining area of contr bution to a pumping well adapted from Todd (1980).

2. Groundwater capture from the water supply wells is theoretically skewed northerly into the flow of groundwater and away from Porter Creek. A well theoretically does not capture groundwater down
gradient of the stagnation point.

3. Well #2 is the closest well to Porter Creek and a "stagnation point down gradient distance" that is less than this distance suggests a negligible well capture of groundwater underlying the creek.
Boxes identify these estimates. Refer to diagrams of theoretical capture-zone models in Appendix F for explanatory illustrations.
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Table 7. Estimated radius of influence of water supply wells, Mark West Quarry, Sonoma County, California.

Well #1 Well #2 Well #3 Well #4 Remarks

Aquifer specifications:

Time of travel (years), t 2 2 2 2 Estimated recharge area

Effective porosity (storativity), n 0.02 0.02 0.02 0.02 Fractured bedrock norm

Screened interval of well (feet), H 50 375 340 560 Based on gravel pack interval on drillers logs
Distance from well to Porter Creek (feet) 700 300 980 970

Existing water usage:

Average pumping rate (gallons per minute), Q 21 4.2 8.0 7.2 Dry season average rate Jun - Oct (Table 2)
Radius of influence' (feet), R=SQRT(Qt/TnH) 305 158 230 169

Maximum monthly pumping rate (gallons per minute), Q 27 55 105 9.4 Dry-season average rate (Table 2) factored higher
Radius of influence’ (feet), R=SQRT(Qt/mH) 349 180 263 194 ~ Usingthe average rate for August (Table 3)

Proposed production rates:

Average pumping rate (gallons per minute), Q 29 5.7 11.0 9.8 Dry season average rate Jun - Oct (Table 2)
Radius of influence' (feet), R=SQRT(Qt/TnH) 358 185 269 198

Maximum monthly pumping rate (gallons per minute), Q 3.8 76 14.6 13.1 Dry-season average rate (Table 2) factored higher
Radius of influence’ (feet), R=SQRT(Q/mH) 412 213 310 209  Using the average rate for August (Table 3)

Notes:

1. California Department of Health Services Drinking Water Source Assessment and Protection Program calculated fixed radius method is used to approximate the zone
influence of each well. This method is typically used for determining response times for spill events and thus can be thought of as an estimate the theoretical recharge area for a
given travel time. Refer to radius of influence diagram in Appendix F for explanatory illustration.
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Table 8. Recharge and water-holding properties of surficial soils,
Mark West Quarry, Sonoma County, California

Map Soil Series® Parent Material Taxonomy Hydrologic Project Area Depth yscs? Attenberg Permeability  Available Water Reaction Remarks
Symbol Soil Group  Coverage Zone Limits Capacity®
(% estimated)  (inches) Liquid Plastic  (inches/hour) Per Inch Profile (pH)

(in /in. of soil) (total, in) (pH)

Fo, Fr Forward, Rhyolite rock and Inceptisols C 40 Oto21 SM,SC 15-25 10-20 0.631t0 2.0 0.10t0 0.12 2.3 4.5-7.3 Soil type at site on the
Forward-Kidd soft rhyolitic tuff o northern portion of the site
Typic Vitrandepts
Total 2.3
Ashy, mesic
Gg, GI Goulding Metamorphosed Inceptisols D 10 Oto11 CL  30-40 15-30 0.6310 2.0 0.19t00.21 2.2 5.6-6.5 Main soil type on the
basic igneous and southern portion of the
weathered Lithic Xerochrepts 11to22 GC 30-40 15-30 0.63t0 2.0 0.09to 0.11 1.1 6.1-6.5 jte: located on
alrl'deslltlc pasalt of Loamy-skeletal, ][noutntamouks uplands over
old volcanic mixed, mesic Total 3.3 racture rocl
Sk Spreckles Volcanic tuffs and Alfisols C 10 0to 18 CL/ML 30-40 10-25 0.210 0.63 0.17-0.21 3.4 6.1-6.5 Located on ridge in center
weathered basic ) portion of property
igneous rack. Ultic Palexeralfs 18t0 37 CL 40-50 20-30 0.06-0.2 0.14-0.16 2.9 5.1-5.5
Fine, mixed,
thermic Total 6.3
Qaf  Artificial fill Site overburden (o] 15 36 0.63t0 2.0 0.16 t0 0.20 6.5 Mainly located on the east
engineered on and north slopes of
reclaimed slopes Total 6.5 existing quarry
RoG, Rock land Stony steep 25 0 0.01 0 0 Mainly located in the
Rck slopes and ridges, central portion of existing
and actively mined Total 0 quarry

areas

Notes

1) Information taken from the most-recent USDA soil survey for the area (1972), and/or Soil Survey Laboratory Data for Some Soils of California (Soil Survey Investigations Report No. 24), 1973. This soil survey
generally does not distinguish areas smaller than about 20 to 40 acres, so that wetlands, alluvium, or swale fills smaller than 10 to 20 acres will not be mapped.

2) USCSs = Unified Soils Classification System, commonly used in geotechnical or soil-foundation investigations, and in routine engineering geologic logging.

3) Avaiable Water Capacity = Held water available for use by most plants, usually defined as the difference between the amount of soil water at field capacity (one day of drainage after a rain or recharge event) and the
amount at the wilting point.
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Table 9. On-site drainage areas, Mark West Quarry, Sonoma County, California.

Watershed Drainage Existing Condition 10-Year Expansion 20-Year Expansion
(acres) (acres) (acres)
Porter Cr. A 17.8 17.8 12.6
Franz Cr. B 14.2 14.2 13.9
Franz Cr. C 10.5 10.5 10.5
Franz Cr. D 135 135 135
Porter Cr. E1l 17.1 17.1 17.1
Porter Cr. E2 12.6 12.6 12.6
Porter Cr. E3 2.4 2.4 2.4
Porter Cr. F 18.5 22.0 34.2
Porter Cr. G 16.2 12.8 7.0
Porter Cr. H 13.2 13.2 14.6
Porter Cr. Subtotal 98 98 100
Franz Cr. Subtotal 38 38 38
Total 136 136 138
Notes:

Red italicized font indicates a change in area.
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Table 10. Estimated peak runoff and retention pond criteria for proposed reclaimed quarry,
Mark West Quarry, Sonoma County, California

Drainage F Drainage H
Slopes Floor Total Slopes Floor Total

Site data

Runoff coefficient, C (plate B-1, SCWA) 0.90 0.30 0.60 0.90 0.30 0.60

Watershed area, A (acres) 17.1 171 34.2 7.3 7.3 14.6

K factor (plates B-3, B-4, SCWA) 15 15 15 15 15 15
Detention pond outfall for a minor waterway (cfs) (p10, SCWA)

Rainfall frequency (years) 10 10 10 10 10 10

Rainfall duration (minutes) 15 15 15 15 15 15

Rainfall intensity, | (inches/hour) (plate B-2, SCWA) 1.7 1.7 1.7 1.7 1.7 1.7

Discharge, Q=CIAK (cfs) 40 13 53 17 6 23
Detention pond outfall, bankfull peak (cfs)

Rainfall frequency (years) 1.8 1.8 1.8 1.8 1.8 1.8

Rainfall duration (minutes) 15 15 15 15 15 15

Rainfall intensity, | (inches/hour) (plate B-2, SCWA) 1.3 1.3 13 1.3 1.3 1.3

Discharge, Q=CIAK (cfs) 31 10 41 13 4 18
Retention pond size (acre-feet), outflow open

Rainfall frequency (years) 100 100 100 100 100 100

Rainfall duration (minutes) 15 15 15 15 15 15

Rainfall intensity, | (inches/hour) (plate B-2, SCWA) 2.4 2.4 2.4 2.4 2.4 2.4

Discharge, Q=CIAK (cfs) 56 19 74 24 8 32

Volume, V=Q*duration (acre-feet) 1.1 0.4 15 0.5 0.2 0.7

Notes:
These preliminary computations are based on nominal runoff guidelines. Infiltration rates for a 30-foot pervious fill on the quarry floor were
assumed to be on the order of 0.2 inches/hour, the mean infiltration rate from the local USDA NRCS soil survey for the Goulding and Spreckles
soils. Final runoff computations and design criteria are largely dependent on thickness, permeability and moisture storage of overburden fill placed
on quarry floor.
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Table 11. pre- and post-project annual water-balance and recharge estimates,
Mark West Quarry, Sonoma County, California.

Annual Source
Total
Pre-mined water balance (unimpaired site)
Rainfall (inches) a7 SCWA, April 1983
Runoff (inches) 18 Rantz, 1974
Evapotranspiration - Interior Douglas Fir Forest (inches) 21 Leeden and others, 1990
Recharge (inches) 8 Rainfall - Runoff - Evapotranspiration
Site recharge (acre-feet) 67 Site area =100 acres
Water balance with existing mine
Rainfall (inches) a7 SCWA, April 1983
Runoff (inches) 24 Undisturbed (75%) by Rantz, 1974; 25% rock land
Evapotranspiration - 75% Interior Douglas Fir Forest (inches) 16 van der Leeden and others, 1990
Recharge (inches) 7 Rainfall - Runoff - Evapotranspiration
Site recharge (acre-feet) 60 Site area = 100 acres
Water balance with expanded mine
Rainfall (inches) a7 SCWA, April 1983
Runoff (inches) 30 Undisturbed (50%) by Rantz, 1974; 50% rock land
Evapotranspiration - 50% Interior Douglas Fir Forest (inches) 11 van der Leeden and others, 1990
Recharge (inches) 6 Rainfall - Runoff - Evapotranspiration
Site recharge (acre-feet) 53 Site area =100 acres
Post-mined water balance (reclaimed site) *
Rainfall (inches) a7 SCWA, April 1964
Runoff (inches) 31 60% of rainfall (per runoff modeling results)
Evapotranspiration (inches) 12 2/3 grass and shrub and 1/3 grapes
ET - Semiarid grass and shrub (inches) 10 van der Leeden and others, 1990
ET - Aggreiculture (assume grapes) (inches) 17 adapted from Leeden and others, 1990
Recharge without pond recharge (inches) 4 Rainfall - Runoff - Evapotranspiration
Site recharge (acre-feet) 34 Site area = 100 acres
Site recharge with pond recharge (acre-feet) 49 Site recharge + 15 acre-feet

Notes:

1. The reclaimed site water balance will largely be dependent on final land use and thickness, permeability and moisture storage of the

overburden fill placed on quarry floor.
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Table 12. Summary of field parameters and water-quality analyses, Mark West Quarry, Sonoma County, CA

PARAMETER UNITS MCL On-Site Water Supply Wells Off-Site Wells Surface Water
DESCRIPTORS
Sample I.D. Well #1 Well #1 Well #2 Well #3 Well #3 Well #4 (Crusher Well below 4500 Porter Creek 4512 Porter Creek | Greenstone  Reclamation  Porter Creek
(Shaker Well) (Shaker Well)  (Truckwash Well)  (Crusher Well)  (Crusher Well) Well #2) Subdrain A Road Road Spring Subdrain below Quarry
DWR well number 212074 212074 433700 548113 548113 1078646 - 561468 946729 - - -
Depth of well perforations feet 140 to 190 140 to 190 25 to 400 80 to 420 80 to 420 80-100, 160-640 - 50-90, 230-320 80 to 600 - - -
Coordinates (WGS84) degrees N38.55472  N38.55472 N38.55386 N38.55545 N38.55545 N38.55528 38°33'29.85"N 38°33'5.93"N 38°33'12.94"N | N38.55747 N38.55589 N38.55435
W122.65460 W122.65460 W122.65454 W122.65449 W122.65449 W122.65511 |122°39'43.07"W 122°39'33.44"W 122°39'40.67"W |W122.65906 W122.65434 W122.66422
Elevation (approx.) feet 992 992 970 1028 1028 995 1006 1124 893 1190 1280
Lab used Caltest Caltest Caltest Caltest Caltest Caltest Soil Control Soil Control Soil Control Caltest Caltest Caltest
Lab number D101008-4 D120046-2 D101008-3 D101008-2 D120046-1 H020233011 1070611-01 1070611-02 1070611-03 D101008-1 D101008-5 D101008-6
Sample collected by mw, bh mw, gp mw, bh mw, bh mw, gp mw mw mw mw mw, bh mw, bh mw, bh
Sample filtering field filtered field filtered field filtered field filtered field filtered field filtered none none none field filtered field filtered  not filtered
FIELD MEASUREMENTS
Date MM/DD/YY 10/30/2003  12/1/2003 10/30/2003 10/30/2003 11/30/2003 2/6/2007 7/21/2011 7/21/2011 7/21/2011 10/30/2003  10/30/2003  10/30/2003
Time HH:MM 16:00 06:25 15:45 15:20 15:05 14:00 10:15 11:00 11:15 14:30 16:20 16:50
Specific conductance (@ 25 C°) umhos/cm 416 524 451 305 417 423 465 421 591 440 466 429
Conductance (@ field temp) umhos/cm 378 457 432 322 407 410 380 335 495 315 368 315
Temperature deg C 20.2 18.6 225 27.0 23.3 23 16 15 17 11.0 14.7 12
WATER QUALITY INDICATORS
Alkalinity (total) mg/L CaCO3 180 170 190 160 150 150 200 250 250 210 150 200
Hardness (total) mg/L CaCO3 61 180 110 10 92 98 120 200 180 180 170 180
Hydroxide mg/L CaCO3 0 0 0 0 0 0 0 0 0 0 0
pH pH Units 8.6 8.0 8.2 9.4 8.7 8.0 7.6 7.5 7.8 7.7 8.4
Specific conductance (@ 25 C°) umhos/cm 1600 420 500 440 310 430 430 380 500 480 410 440 410
Total dissolved solids (TDS) mg/L 1000 240 300 300
GENERAL MINERALS
Bicarbonate (as CaCO3) mg/L 180 170 190 120 140 180 205 254 254 210 150 200
Bicarbonate (HCO3) mg/L 219 207 232 146 171 219 250 310 310 256 183 244
Calcium (Ca) mg/L 16 34 29 2.3 17 24 31 45 36 52 35 51
Carbobate (as CaCO3) mg/L 0 0 0 40 10 0 0 0 0 0 0 0
Carbonate (CO3) mg/L 0 0 0 24 6 0 0 0 0 0 0 0
Chloride (Cl) mg/L 500 5 8 4 5 8 15 4.8 4.7 5.6 5 8 5
Iron (Fe) mg/L 0.3 0 0 0 0 0 0 0 0 0 0 0 0
Magnesium (Mg) mg/L 5.2 23 8.4 1 12 9.4 9.1 22 22 13 21 14
Manganese (Mn) mg/L 0.05 0 0 0 0 0 0.032 0.056 0 0.046 0.36 0 0
Potassiuim (K) mg/L 2 2 2.3 0.94 1.2 0.65
Sodium (Na) mg/L 68 19 54 67 39 52 34 26 30 11 21 12
Sulfate (SO4) mg/L 500 34 98 29 8.4 55 56 6.2 21 10 3.7 57 11
lof2 ©2011 Balance Hydrologics, Inc.
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PARAMETER UNITS MCL On-Site Water Supply Wells Off-Site Wells Surface Water
DESCRIPTORS

Sample I.D. Well #1 Well #1 Well #2 Well #3 Well #3 Well #4 (Crusher Well below 4500 Porter Creek 4512 Porter Creek | Greenstone  Reclamation  Porter Creek

(Shaker Well) (Shaker Well)  (Truckwash Well)  (Crusher Well)  (Crusher Well) Well #2) Subdrain A Road Road Spring Subdrain below Quarry

TITLE 22 PRIMARY STANDARDS, INORGANIC

Aluminum (Al) mg/L 1 0 0 0 0 0 0 0

Antimony (Sb) mg/L 0.006 0 0 0 0 0 0 0

Arsenic (As) mg/L 0.050 0 0 0 0 0 0 0 0

Barium (Ba) mg/L 1 0 0 0 0 0 0 0

Beryllium (Be) mg/L 0.004 0 0 0 0 0 0.001 0

Cadmium (Cd) mg/L 0.005 0 0 0 0 0 0 0

Chromium (Cr) mg/L 0.05 0 0 0 0 0 0 0

Fluoride (F) mg/L 2 0 0.1 0.1 0.1 0.1 0 0.11 0.14 0.16 0.2 0.2 0.1

Mercury (Hg) mg/L 0.002 0 0 0 0 0 0 0

Nickel (Ni) mg/L 0.1 0 0 0 0 0 0 0

Nitrate as (NO3) mg/L 45 0.00 0.00 0.00 14.17 0.00 0.00 0.00 0.00 0.00 0.00 15.94 0.00

Selenium (Se) mg/L 0.05 0 0 0 0 0 0 0

Thallium (TI) mg/L 0.002 0 0 0 0 0 0 0
OTHER CONSTITUENTS

Boron (B) mg/L 0.1 0 0.2 0.2 0 0 0 0 0

Copper (Cu) mg/L 1 0 0 0 0 0 0 0 0 0 0 0

Lead (Pb) mg/L 0.015 0 0 0 0 0 0 0

Silica (Si) mg/L 39 30 26 37 42 58 12 33 25

Sliver (Ag) 0 0 0 0 0 0 0

Zinc (Zn) mg/L 5 0 0 0 0 0 0.17 0 0 0.095 0 0 0
LAB CHECK

Major Cations (Ca+Mg+K+Na+Fe+Mn) meq/L 418 4.47 4.49 3.11 3.58 4.29 3.80 5.22 493 4.16 4.39 4.22

Major Anions (HCO3+CO3+CIl+SO4+F+NO3) meq/L 4.45 5.67 452 3.75 4.37 5.19 4.37 5.66 5.46 4.42 4.68 4.37

lon Balance (Cations/Anions) -- 0.94 0.79 0.99 0.83 0.82 0.83 0.87 0.92 0.90 0.94 0.94 0.97
NOTES

Observer key: mw = Mark Woyshner; bh = Barry Hecht; gp = Gustavo Porras
Lab results: 0 = not detected; blank value = not tested
MCL = California Title 22 Maximum Contaminant Level

211046 MWQ water quality 8-8-2011.xIsx, all samples, 8/8/2011 20f2 ©2011 Balance Hydrologics, Inc.
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This diagram shows cations in the ternary graph on the left and anions on the right graph. The
diamond graph in the center illustrates both cations and anions. Hardness dominated water plots
to the left and top of the diamond graph, soft monovalent-salt dominated water to the right, and
soft alkaline water towards the bottom. The radius of circle around the plotted points represents
the concentration of dissolved solids, calibrated to the scale shown.

Figure 15. Piper diagram illustrating ionic signatures of water samples
Balance collected at Mark West Quarry, Sonoma County, California.
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WELL COMPLETION REPORT - STATE OF CALIFORNIA
age 1 of B | No# 1078648
Jwner's Wall No. 1
Permit Date: 812106 Permit¥  WEL05-0228 State Well No./Statlon No.
Date Work Began 6/29/05 Ended T 7/6i06
Permit Agency Dept of Permits & Reseurce Management APNITRE/Other
GEOQLOGIC LOG WELL OWNER
ORIENTATION: Vertical Name: BoDean Company, inG
DRILLING METHCD: Rotary Malllng Address; 1060 Narth Dulton Ave,
FLUID: r Sante Rosa, CA D5401
Ft ta Ft DEBCEIPT ION WELL LOCATION
0 4{Clay with rook Address: 4611 Porter Oreek Road
41 44! Sandstone with greenstone City: Santa Roga
4% 995 Green stone sandstone shale and Counly:  Sonoma
quartz APN Bock 120 - 210 - 048
326!  846!Green stone with sandstone quartz Latitude Longitude '
i : COCAYION SKETEH ACTITTY
E ; XX, New Well
! H Modification/Repair
: : Deepen
: : Other (Speify)
: DESTRGY (Deseribe)
: Procedures and Materlals
i Under "Geolagic Log")
i
: [ PLANNED USES: |
E Monitaring
: Test well
: Cathodic Protection
= Heat Exchange
: Direct Push
: i Injection
: ! PLANNED USES Vapor Extraction
) 1 Water Supply Sparging
: ] XX Domaestic Publle Ramediation
i lirigation Industrial Other {spacify)
: 1 WATER LEVEL & YICLD OF COMPLETED WELL
i ] Depth to First Water (fr.) BELOW SURFACE
i ! Depth of Static Date Measured: 7/5/05
i Water Level (Ft) a0 Test Length/Test type: 2 hr 1 Alr Bt
[TOTAL DEPTH OF BORING (F1): 645 |Estimate Yield (GPM)* 60 Total draw 620
TOTAL DEPTH OF COMPLETED WELL (FT): 640 *May not be represantative of a well's long-term yield
Depth Bore-hole ~ Depih
from surface diamater Type Material Slat From Suriace Annular Material
Ft to Ft Inches Blank Sereen Grade Diameter | Gauge Size Ft to Fi Saal Materlal
0! 80 ] XX PVC 5 200 O: 50| Bentonite
BOT 00| 8 XX PV 3 200 0.032 80} 640[1/A X 176
00; 60| 8 X PVE 5 200 H
160t 40| B XX PVC 5 200 0.032 ]
f ] I
ATTACHMENTS CERTIFICATION STATEMENT
No Geologle Log J, U underaigued, certitly that this report ix Completo tnd sceuriy (o the best of my knowledge ond beliel
No Well Construct Diagram NAME; LES PETERSEN DRILLING AND PUMP, INC
No  Geophysical Log(s) ADDRESS: 5434 OLD REDWOOD HWY, SANTA ROSA, CA 99403
No _ Soll/Water Chemical Analyses SIGNED; Ray Pstersen/ 7/5/05 261084
No  Other Wall Driller/Autharizad Reprasentative (Liipa) Date C-57 Licanse #)

DWR Driller Owner Local

- ——rd |

b e

L w0




07/208/2011
ORIGINAL
File with DWR

Page .1 of .1

Ownet's Well No.

23:43

1

7B7-573-3483

Date Work Began

STATT OF CALIFONNIA

WELL COMPLETION REPORT

Refer tn Imstrnciion Fomphlet

561468

3!25!96

Local Permit Agency AR LI
Prarmit Na, M7q

T“nded 4/2/95
Pnrmlt Date

& RESOURCE MGH.
2/20/96

LES PETERSEN DRILLIN PAGE B2

MET A W N b

[ L l TE JVELL KO. ! STATION NG.

|
I:l|s|Dr||

wie
LATITUDE LDNGITUDE

T
AEM TR OTHER st

TS

GEQLOGIC LOG
ORIENTATION {5 ) XX, VERTICAL — WORIZONTAL ____ ANGRE . (8PECIFY)
- DEPFTH TO F1RST WATER (Fi.) BELOW SURFACE LVl
i DESCRIPTION — , s BIATE e
Ft. __lo _ FL Deseriba unierial, grain sise, color, cte. ) i At WELL LOCATION
E‘ 730 RROWN CLAY W/ CEMENTED GRAVEL o] Gity. . SAME. ...
0 1 30 GEH.EHTED GRAVEL Crounty Sm
30 + 35 GRAVEL/ROCK/W/BROWE CLAY APN Book b2, Page 210 Parcel 09
55 75  GRPER & PURPLE VOLC. ROCK Towhship . Range Keation
F,—'ﬁ 1 235 PBLACK/CGRERR & PURPLE VOLC. ROCK  Latitiude JOURS NN SR .2 Long[t!ldc_._......J._wTL__._'ﬂﬁﬁ-I
35 245 PURPLE CLAY W/PURPLE ROCK oLl B e ACTIVITY {2) =
45 1265 HARD GRAY ROCK . MORTH NEW WELL
65 275 PURPLE & GREY CLAY & ROCK _ MODIFICATION/REPAIN
75 {280 GRAY FREE ROCK —.. Daspen
P8O 295  PURFLE & .GRAY CLAY W/ VOLC. ROCK —_ Otner tapecit)
295 ' 320 - HARD GRAY HOCE
B20 330 GRAY ROCK W/GRAY CLAY e DEBTROY (Doncribo
' ' Prooedures and Maforlals
! : Undor "ESLOBIC LOGY)
' 1 s E-PLJ\NNE!? USE(§)
] : ¥ Wl umoMTeRING
': i WATER BUPPLY
! ! L. Bomeslis
; ‘ ' —_ Publie
E i — Hrigatton
: : 7. 11T
! ! & —— TEST WELL™
I i e OATHORIC PROTEC:
| i BOUTH N
i ! Nistente ar Describe Distance of Wil .fmm Landmark= vy OTHFF? (Gpaciiyh
i ' riach ag Bodde, Butldinge, Fenees, Moerk, ale.
. , PLEARE AE AGCURAYE & COMFLETE.
| | METHOB _ ROTARY ELUID
| i WATER LEVEL & YIELD OF COMIMLETED WELL =t
: ' WATER LavEL |0 200 (1) A DATE MEASURED AL N { Y S——
! I ESTIMATED VIELD 4 L5 (GPM) B TEST TYPE mofy TR Ty BT Fmrmacccsn
TOTAL DEPTH 0T AORING ___ 330 (Fret) TERT LENGTH o fi. (Hra,) TOTAL DRAWDOWN 210 (FL)
TOTAL DEPTH OF COMPLETED WELL A20 (re ? May mat_be vepresesitacive of a well's longstorm yield. 5 m v

Db CASING(S) — ANNULAN MATERIAL
FROM SURFACE | DOME: i—5upers FROM SURRACE PE
INTERNAL AAUGE 8LOT SIZE
o |5 ERE B MO joiaversal om wal | e ANy T[N FiLL | FITER PACK
Fl. 1o FL = 5 (nches) | THICKNESB |  (inchan) R rex ey e B G
[]
0 150 a 3/ F4R0 5 2008 o' ap (SEL_AMMENOMENT |
50 00 " X " h 032 20 ; 4005 ATTOHD) H""‘*‘Hﬂ_
' 1] x L] ¥ :
130 ‘iapn n X " m 032 f
[ '
1 |
L L

— DOthay

(o ATTACHMENTS (2}

e Goalogle Log
wan WOIl Gonpteuciion Dingram
—— Gnonhyainal Loara)
e S0l Walar Chaminrl Annlyans

I, tha undarsigned, eerlity that this repert [s complete and naeurats 1o the bast of my knowledge and belief,

wuse LES PETERSEN DRILLIRC & PUMP, INC.
{PERSON, FIRM. O CORTORATION) (TTPED DR PRINTED)

5434 OLD REPWOOD HIGHWAY

CERTIFICATION STATEMENT

SANTA ROSA, GA. 95403

THiRESS

ATTACH ADRITIONAL INFORIMATION, IF IT EXISTS.

Sfpned

TAVR 1A fLigy, 7.50

LUPE VASQUEZ

& HORIZED REPRESENTATIVE

SIATE Firg
4(2/96

E—é? EENSE KLMBER

DATE ZIGNAD

IF ADDITIONAL SPAGE |3 NEEDED, USE NEXT GONSECUTIVELY NUMBERED FORM




WELL COMPLETION REPORT - STATE OF CALIFORNIA

Page 1 of 1 No# 946729
Owner's Well No 1
Permit Date: §/17/09 Permit# WELOS 0285 State Well No./Station No.
Date Work Bagan 08/09/09 Ended 10/06/09
nit Agency Dept of Permits & Resource Management APN/TRS/Other
GEOLOGIC LOG WELL OWNER
ORIENTATION: Vertical Name: MNew Resources LLC
DRILLING METHOD: Rotary Mailing Address: 1080 North Dutton Ave.
FLUID: Mud Santa Rosa, CA 85401
Ft to Ft DESCRIPTION WELL LOCATION
0. 4itap soil Address: 4512 Porter Creek Rd.
4, 34,brown clay City: Santa Rosa, CA 55401
347 1 10:green stone soit County: Sonoma
110 144:hard green stone with soft streaks APN Book 120 210 - 008
144] 150!green stone with some clay Latitude Longitude
1507 184:clay volcanic LOCATION SKETCH ACTIVITY
164! 168 clay with green stone XX New Well
188:  180:soft green stone
180! 254 hard green stone with clay streaks Modification/Repair
254 390:hard green stone with some face Deepen
390:  404:hard green stone with some clay Other (Specify)
404, 444 hard green stone
444 484:sand stone, green stone, with some face
484:  470:hard green stone with some face
4701 494 sand stone with some face DESTROQY (Describe)
484, 524:hard green stone with some black rock Procedures and Materials
524:  584:hard black rock and green stone and face Under "Geolegic Log")
564, 584:hard black green rock wth face
5841  B04iclay with green black rock PLANNED USES:
Monitoring
] : Test well
: ! Cathodic Protection
: K Heat Exchange
: 1 Direct Push
! ' Injection
: : PLANNED USES Vapor Extraction
' : Water Supply Sparging
: . XX Domestic Public Remediation
7] Irrigation Industrial Other (specify)
: ] WATER LEVEL & YIELD OF COMPLETED WELL
: : Depth to First Water (ft.) BELOW SURFACE
H i Depth of Static Date Measured: 10/08/09
' : Water Level (Ft) 40 Test Length/Test type: 2 nr Air Lift
TOTAL DEPTH OF BORING (FT): 800 Estimate Yield (GPM)™ 11 Total draw 580
TOTAL DEPTH OF COMPLETED WELL (FT): 804 “May not be representative of a wall's long-term yield
Depth Bare-haole Depth
from surface diameter Type Material Slot From Surface Annular Material
Ft o Ft Inches Blank Screen Grade Diameter | Gauge Size Ft 1o Ft Seal Material
0: 80 77/8 XX PVC 5 200 0: 80|Bentonite
80, 600 77/8 XX PVC 5 200 0.032 801 600{1/8 x 1/4
1 T j
ATTACHMENTS CERTIFICATION STATEMENT
No  Geologic Log I, the undersigned, certify that this report is complete and accurate to the best of my knowledae and belief
No  Well Construct Diagram NAME: LES PETERSEN DRILLING AND PUMP, INC
No  Geophysical Log(s) ADDRESS: 5434 OLD REDWOOD HWY, SANTA ROSA, CA 85403
No  Soil/Water Chemical Analyses SIGNED: Matt Petersen/ ,}{{lﬂ’ 5400 Ao 10/08/09 261084
No  Other Well Driller/Authorized Representative/lLupe .~/ #~  Date C-57 License #
DWR  Driller @;vgga Lacal




APPENDIX B

Analytical laboratory reports of water-quality samples



NELA

P Accreditation 01103CA

Caltest

ENVIRONMENTAL ANALYSES

REPORT of ANALYTICAL RESULTS

Client:

Mark Woyshner

Baiance Hydrologics. Inc
B4l Folger Ave

Berkeley. CA 94710

Project: MARK WEST OUARRY

Lab Number Sample Identification
C101008-1 SPRING

D101008-2 CRUSHER WELL
D101008-3 WASH-TRUCK: WELL
p101008-4 SHAKER WELL
D101008-5 SHAKER SPRING
p101008-6 PORTER CR

LAB ORDER No.:

Date:
Received Date:

Purchase Order:

Sampled by:

Matrix

ORINKING WATER
CRINKING WATER
DRINKING WATER
DRINKING WATER
DRINKING WATER
ORINKING WATER

Page

ELAP Certification 1664

D101008
iof 12

21 NOV 2003
31 OCT 2003

203114

MARK WOYSHNER

Sampled Date/Time

30 0CT 03
30 0CT 03
30 OCT 03
an ocT 03
30 OCT 03
30 0CT 03

14:30
15:20
1545
16:00
16:20
16:50

CAM o™

Christine Horn
Laboratory Director

CALTEST authorizes this report to be reproduced only n its entirety.

Results are specific te the sample as submitted &nd only to the parameters reported.
All analyses performed by EPA Methods or Standard Methods (SM) 18th Ed. except where noted

Caltest certifies that test results meet all applicable NELAL requirements unless stated otherwise.
Results of 'ND° mean not detected at or above the 11sted Reporting Limit (R.L.)

'D.F." means Dilution Factor amd has been used to adjust the |isted Reporting Limit (R.L.)
Acceptance Criterta for all Surrogate recoveries are defined in the QC Spike Data Reports
Caltest collects samples in compliance with CFR 40, EPA Methods. Cal

1885 North Kelly Road « Napa, California 94558

(707) 258-4000 + Fax: (707) 226-1001 + e-mail: caltest@caltestiab.com

fitle 22, and Standard Methods


http:calk::.llnb.com

NELAP Accreditation 01103CA

ELAP Certification 1664

ENVIRONMENTAL ANALYSES

LAB ORDER No.: 0101008
INORGANIC ANALYTICAL RESULTS Page 2.0f 12
ANALYTE RESULT R.L. _UNITS D.F. METHOD _ANALYZED _ QC BATCH _NOTES

LAB NUMBER: D101008-1
SAMPLE ID: SPRING
SAMPLED: 30 OCT 03 14:30

Aluminum NO 50 ua/L 1 200.8 11.07.03 AD31174UND
Antimony ND 5, ug/L 1 200.8 11.07.03 AOD31174UND
Arsenic ND 2. ug/L 1 200.8 11.07.03 AD31174UND

Barium ND 100 ug/lL 1 200.7 11.06.03 AD31170UNO
Bery!1ium i, 4 ug/l 1 200.7 11.06.03 A031170UND

Baoron ND 0.1 m/l i 6010B 11.06.03 AQ31170UND 1.2
Cadmium ND 1. ug/L 1 200.7 11.06.03 AD31170UND

Calcium 52. 0.5 m/L 1 200.7 11.06.03 AO31170UND 1.3
Chronrium ND 10. ug/L 1 200.7 11.06.03 AO31170UND
Copper ND 0.05 mg/L 1 200,7 11.06.03 AD31170UND 1.4
Iron ND 0.1 ma/L 1 200.7 11.06.03 AD31I70UND 1.5
Lesd ND &, ug/L 1 200.7 11.065.03 AG31170UND
Magnesium Ly 0.5 m/L 1 200.7 11.06.03 A031170UND 1.6
Manganese 0.36 0.03 mg/lL 1 200.7 11.06.03 AQ031170UND 1.7
Mercury ND j ug/L 1 245.2 11.07.03 AO31171MER 8
Nicke! ND 0. ua/l 1 200.7 11.06.03 A031170UND
Selenium ND 5. ug/L 1 200.8 11.07.03 A031174UND
S1lica. total 12. 1. ma/L 1 60108 11.06.03 AD31170UND 1.9
Silver ND 10. ug/L 1 200.7 11.06.03 AQ31170UND
Sodium 11. 1. mg/L 1 200.7 11.06.03 AG31170UND 1.10
Thallium ND 2. ug/L 1 200.8 11.07.03 ACG31174UND

Total Cations 4.1 meq/L 1 CALC 11.10.03

Zinc ND 0.05 mg/L 1 200.7 11.06.03 AD31170UND 1.11
pH 1.7 Units 1 150.1 10.31.03 BO30D309PH 1,12

1)

2)

3)
4)
8)
6)
7)
8)
9)

10)

11)
12)

The following information 1s from Calitornia Code of Regulations Title 22; Napa County Env. Health
"Interpreting Drinking Water Test Results":; UC Davis Department of Land, Air, and Water Resources -
Cooperative Extension. This information is provided for your convenience. Caltest does not provide
consultation regarding the suitability of water for a given purpose.

Boron has an agricultural recommended Timit and a state drinking water Action (Advisory) Limit of 1.0
mg/L. Boron effects the health and production of boron sensitive plants. Drinking water with greater than
10 times the Action Limit Levél are recommended for removal from service.

Calcium and Magnesium are related to water nardness. See Hardness remarks.

Copper has a drinking water Maximum Contaminant Leve] (MCL) of 1.0 mg/L.

Iron has a drinking water Maximum Contaminant Level (MCL) of 0.3 mg/L.

Magnesium and Calcium are related to water hardness. Sea Hardness remarks.

Manganese has a drinking water Maximum Contaminant Level (MCL) of 0,05 mg/L.

Sample Preparation on 11-06-03 using 245.2

S111ca has a recommended 1imit of 70 mg/L. Silica in water may etch various household materials such as
leaded crystal, marble, tile, windows, and porcelain

Sodium has a recommended limit of 100 mg/L. According to the American Heart Association, water containing
more than 270 mg/L should not be consumed by those on a moderately restricted sodium diet.

Zinc has a drirking water Maximum Contaminant Level (MCL) of 5.0 mg/L.

Suggested pH is 6.5 - 8.5.

1885 North Kelly Road » Napa, California 94558
(707) 258-4000 = Fax: (707) 226-1001 +» e-mail: caltest@<caltestlab.com
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ELAP Certification 1664

Caltest

ENVIRDNMENTAL ANALYSES

LAB ORDER No.: D101008

INORGANIC ANALYTICAL RESULTS Page 3 of 12
ANALYTE _RESULT R.L. _UNITS D.F. METHOD _ANALYZED _ QC BATCH _NOTES
LAB NUMBER: D101008-1 (continued)

ALKALINITY 1 SM23708 11.10.03 1030D04GALK 1.2
Bicarbonate as CaC03 210 10. ma/L

Hydroxide as CaC03 ND 10, ma/L

Carbonate as £aCo3 ] . ma/L !
Tatal Alkalinity as CaC03 210. 10. mi/ L

Chioride 5 1y ma/L 1 300.0 11.01.03 1030179IC 1.3
Electrical Conductance 410 10, Lmhos /cm 1 SM2510B 11.11.03 [D30051CON 1.4
Fluorida 0.2 Pl ma/L 1 300.0 11.01.03 1030179IC 10
Hardness 180. 3. ma/ L 1 SM23408 11.10.03 1.6
Nitrate as N ND 0.1 mg/L 1 300.0 11.01.03 1030179iC 1.7
Sultate 3.7 0.5 mg/L 1 300.0 11.01.03 1030179IC 1.8
Total Anjons 4.4 meq/L 1 CALC 11.21,03

LAB NUMBER: D101008-2

SAMPLE 1D: CRUSHER WELL

SAMPLED 30 OCT 03 15:20

Aluminum NG 50, ug/L 2 200.8 11.10.03 AD31174UND

Ant imony ND 6. ug/L ¥ 200.8 11.07.03 AD31174UND
Arsenic ND 2. ug/L 1 200.8 11.07.03 AD31174UND

Barium ND 100 ug/L 1 200,7 11.06.03 AD31170UND
Beryl1ium ND il ug/L 1 200.7 11.06.03 AD31170UND

1}

2)
3)
4)

3)

6)

7)
8)

The following information 1s from Califormia Code of Regulations Title 22: Napa County Env. Health
"Interpreting Drinking Water Test Results®; UC Davis Department of Land. Air. and Water Resources -
Cooperative Extension. This information is provided for your convenience. Caltest does not provide
consultation regarding the suitability of water for a given purpose,

Alkalinity has no requlatory. or recommended level. However, higher alkalinity waters may have a
distinctly unpleasant taste. Alkalinities of natural waters rarely exceed 400 to 500 mg/L (as (aC03),
Chloride has a drinking water Maximum Contaminant Level (MCL) of 500 mg/L. with a recommended level of
250 mg/L and a short term 1imit of 600 mg/L.

Electrical Conductance has a drinking water Maximum Contaminant Level (MCL) of 1,600 umhos/cm, with a
recommended level of 900 umhos/cm and a short term Timit of 2.200 umhos/cm, Electrical Conductance is a
measure of the ability of a water to conduct an electrical current and is expressed in micromhos per
centimeter at 25 degrees C.

Fluoride has a recommended level of 1.0 mg/L in temperate climates. Fluoride in concentrations greater
than 3 mg/L can cause dental fluorosis (a brownish discoloration of the teeth).

Hardness 1s due primarily to calcium and magnesium carbonates and bi-carbonates. Up to 60 mg/L is SOFT
Between 60 to 120 mg/L is MODERATE (typically most desireable). Between 120 to 180 mg/L is HARD. Qver 180
ma/l. is VERY HARD. _

Nitrate as Nitrogen has a drinking water Maximum Contaminant Level (MCL) of 10 mg/L.

Sulfate has a drinking water Maximum Contaminant Level (MCL) of 500 mg/L. with & recommended level of 250
mg/L and a short term Vimit of 600 mg/L

I885 North Kelly Road « Napa, California 94558
(707) 258-4000 = Fax: (707) 226-1001 » e-mail: callest@caltestlab.com
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. Caltest

L ANALYTICAL LABORATORY

ENVIRONMENTAL ANALYSES

ELAP Certification 1664

pD101008
Page 4 of 12

ANALYZED _ QC BATCH _NOTES

11.06.03 AQ31170UND 1.2
11.06.03 AD31170UND
11.06.03 A0311/70UND 1.3
11.06:03 AQ31170UND
11,06.03 AD31170UND 1
11,06.03 A031170UND l
11.06.03 AQ31170UND
11.06.03 AQ31170UND 1.6
11.06.03 A031170UND 1.7
11.07.03 A031171MER B
11.06.03 A031170UND
11.07.03 AD31174UND
11.06.03 AQ31170UND 1.9
11.06.03 A031170UND
11.06.03 A031170UND 1.10
11.07.03 AD31174UND

11.06.03 A031170UND  1.11

LAB ORDER No.:
INORGANIC ANALYTICAL RESULTS
ANALYTE RESULT R.L UNITS D.F. METHOD
LAB NUMBER: D101008-2 (continued)
Baron 0.2 0.1 ma/L 1 63108
Cadmium ND 1. ug/L i 200.7
Calcium &3 0.5  mg/L 1 200.7
Chromium ND 10, ug/L 1 200.7
Copoer ND 0.05 mg/lL 1 200.7
Iron ND 8.1 mg/L 1 2007
Lead ND 5 ug/L 1 200.7
Magresium 1.0 0.5 mg/L 1 200.7
Manganese ND 0.03 mg/L 1 200.7
Mercury ND 1. ug/L 1 245.7
Nickel ND 10. ug/L 1 200.7
Selerium ND B, ug/L 1 200.8
Silica, total 37. 1 mg /L 1 HOI0B
S1lver ND 10, ug/L 1 200.7
Sodium 67. 1 mg/L 1 200.7
Thallium ND 2. ug/L 1 200.8
Total Cations ¢ ] meq/L 1 CALC 11.10.03
Zinc ND 0.05 mg/L i 200.7
pH a4 Units 1 150.1 10.31.03

BO30309PH 1.32

1) The following information is from California Code of Regulations Title 22: Napa County Env. Health
"Interpreting Drinking Water Test Results": UC Davis Department of Land, Air, and Water Resources -
Cooperative Extension. This informaCion 1s provided for your convenience. Caltest does not provide
consultation regarding the suitability of water for a given purpose.

2) Boron has an agricultural recommended 1imit and a state drinking water Action (Advisory) Limit of 1.0
mg/L. Boron effects the health and production of boron sensitive plants. Drinking water with greater than
10 times the Action Limit Level are recommended for removal from service.

3) Calcium and Magnesium are related to water hardness. See Hardness remarks.

4) Copper has a drinking water Maximum Contaminant Lewvel (MCL) oT 1.0 mg/L.

5) Iron has a drinking water Maxamum Contaminant Level (MCL) of 0.3 mg/L.

6) Magnesium and Calcium are related to water hardness. See Hardness remarks.

7) Manganese has a drinking water Maximum Contaminant Level (MCL) of 0.05 mg/L.

B) Sample Preparation on 11-06-03 using 245.2
9) Silica has a recommended Himit of 70 mg/L. Silica in water may etch various household materials such as
windows. and porcelain.

leaded crystal. marble, tile.
10) Sodium has a recommended Timit of 100 mg/L. According to the American Heart Association, water containing
more than 270 mg/L should not be consumed by those on a moderately restricted sodium diet.
11) Zinc has a drinking water Maximum Contaminant Level (MCL) of 5.0 mg/L.
12) Suggested pH 1s 6.5 - 8.5,

1885 North Kelly Road + Napa, California 94558
(707) 258-4000 « Fax: (707) 226-1001 + e-mail: caltest(@caltestlab.com
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Caltest

ENVIRONMENTAL ANALYSES

LAB ORDER No.: i}iqw{)ﬂ
INORGANIC ANALYTICAL RESULTS Page 5 of 12
ANALYTE _RESULT _R.L. _UNITS _ DF.  METHOD ANALYZED _QC BATCH _NOTES
ALKALINITY 2 SM23208 11.10.03 1030046ALK 1,2
Bicarbonate as CaC03 120, 20 ma/L
Hydroxide as CaCO3 ND 20 g/ L
Carbonate as CaC03 40. 20 ma/l
Tota)l Alkalinity as CaC03 160. 20 /L
Chloride 5. 1 my/L 2| 300.0 11,01.08 1030i791C 1:3
Eiectrical Conductance 310, 10 umhos/cm 1 SMz25108 11 11.03 [030051CON 1.4
Fluoride p.1 0.1 mg/L 1 3000 11.01.03 [0301791C 1.5
Hardness 10. 3 mg/L 1 SM23408 11.10.03 1.6
Nitrate as N az 0.1 mg/L 1 300.0 11.01.03 [030173IC 17
Sulfate 8.4 0.5 mg/L 1 300.0 11.01.03 [0301791C 1.8
Total Anions 3.8 meq/L 1 CALC 11.21.03
LAR NUMBER: D101008-3
SAMPLE ID: WASH-TRUCK WELL
SAMPLED ; a0 OCT 03 15:45
Aluminum ND 50. ug/L 1 200.8 11.07.03 A031174UND
Antimony ND 6. ug/L 1 200.8 11.07.03 A031174UND
Arsenic ND 2. ug/L 1 2008 11.07.03 AQ31174UND
Barium ND 100, ug/l 1 200.7 11.06.03 AQ31170UND
Beryllium ND 1. ug/L 1 200.7 11.06.03 A031170UND
Boron 0,2 0.1 mg/L 1 60108 11.06.03 AD31170UND 1.9

1) The following information is from California Code of Regulations Title 22; Napa County Env. Health
"Interpreting Drinking Water Test Results®; UC Davis Department of Land. Air. and Water Resources -
Cooperative txtension, This information 15 provided for your convenjence. Caltest does not provide
consultation regarding the suitabilily of water for 4 given purpose.

2) Alkalinity has no regqulatery. or recommended level , However. higher alkalinity waters may have a
distinctly unpleasant taste. Alkalinities of natural waters rarely exceed 400 to 500 mg/L (as CaC03).

J3) Chloride has a drinking water Maximum Contaminant Level (MCL) of 500 mg/L, with a recommended Tevel of

250 mg/L and a short term 1imit of 600 mg/L.
4) Flectrical Conductance has a drinking water Maximum Contaminant Level (MCL) of 1,600 umhos/cm. with a

recommended level of 900 umbos/cm and a short term 1imit of 2,200 uwhos/cm, Electrical Conductance is a

measure of the ability of a water to conduct an electrical current and 15 expressed in micromhos per
centimeter at 25 degrees C.

5) Fluoride has a recommended level of 1.0 mg/L in temperate ciimates. Fluoride in concentrations greater

than 3 ma/L can cause dental Tluorosis (a brownish discoloration of the teeth),

6) Hardness is due primarily to calcium and magnesium carbonates and bi-carbonates. Up to 60 mg/L is SOFT.

Between 60 to 120 mg/L s MODERATE (typically most desireable). Between 120 to 180 mg/L is HARD. Over 180

mg/L 1s VERY HARD.
7) Kitrate as Nitrogen has a drinking water Maximum Contaminant Level (MCL) of 10 mg/L

8) Sulfate has a drinking water Maximum Contaminant Level (MCL) of 500 mg/L, with a recommended level of 250

ma/L and a short term Timit of 600 mg/L.
9) Boron has an agricultural recommended 1imit and a state drinking water Action (Advisory) Limit of 1.0

ma/L. Boron effects the health and production of boron sensitive plants. Drinking water with greater than

10 times the Action Limit Leve] are recommended for remaval from service,

1885 North Kelly Road « Napa, California 94558
(707) 258-4000 = Fax: (707) 226-1001 » e-mail: caltest@@ caltestlab. com
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ENVIRONMENTAL ANALYSES

LAB ORDER No.: Di01008
INORGANIC ANALYTICAL RESULTS Page 6 of 12
ANALYTE RESULT _ R.L. _UNITS D.F. __ METHOD _ANALYZED _ QC BATCH _NOTES
LAB NUMBER: D101008-3 (continued)
Cadmium ND 35 ug/L 1 200.7 11.06.03 AO31170UND
Calcium 29. 0.5 mg/L 1 200.7 11.06.03 AO31170UND 1.2
Chromium ND 10, ug/L 1 200.7 11.06.03 AOZLLTOUND
Copper ND 0.05 mg/L 1 200.7 11.06.03 AQ31L70UND 1.3
Iron ND 0.l ma/L 1 200.7 11.06.03 AO31170UND 1.4
Lead KD 5 ug/L 1 200.7 11.06.03 AD31170UND
Magnesium 8.4 0.5 mg/L 1 200.7 11.06.03 AO31170UND 1.5
Manganese ND 0.03 mo/L 1 200.7 11.06.03 AB31170UND 1.6
Mercury ND 3 ug/L 1 245.2 11.07.03 AOD31171MER 7
Nickel ND 10, ug/L 1 200.7 11.06,03 AO31170UND
Selenium ND L ug/L 1l 200.8 11.07.03 A031174UND
Silica. total 26 ; ¥ ma/L 1 60108 11.06.03 AD31170UND 1.8
Silver ND 10. ug/L 1 200.7 11.06.03 AQ31170UND
Sodium 54 1 mg/L 1| 200.7 11.06.03 AQ31170UND 1.8
Thal Tium ND 2 ug/L 1 200.8 11.07.03 AO31174UND
Total Cations 4.5 mea/L 1 CALC: 11.10.03
Zinc ND 0.05 mg/L 1 200,7 11.06.03 AO3L170UND 1,10
pH 8.2 Units 1 150.1 10.31.03 BO30309PH g d il
ALKALTNITY 2 SM23208 11.10.03 I030046ALK 1,12
Bicarbonate as CaC03 190. 20, ma/L
Hydroxide as CaC03 ND 20, ma/L
Carbonate as CaC03 ND 20. mg/L
Total Alkalinity as CaCO3 190. 20, mg/L
Chloride 4. 1 my/L 1 300.0 11,01,03 I030179IC 1.13

1) The Tollowing information 1s from California Code of Regulations Title 22; Napa County Env. Health
“Interpreting Drinking Water Test Results”®; UC Davis Department of Land. Air. and Water Resources -
Cooperative Extension. This information 1S provided for your convenience. Caltest does nat provide
consultation regarding the suitability of water for a given purpose.

2) Calcium and Magnesium are related to water hardness. See Hardness remarks.

3) Copper has a drinking water Maximum Contaminant Level (MCL) of 1.0 ma/L.

4) Iron has a drinking water Maximum Contaminant Level (MCL) of 0.3 mg/L.

5) Magnesium and Calcium are related to water hardness. See Hardnoss remarks.

6) Manganese has a drinking water Maximum Contaminant Level (MCL) of 0.05 mg/L.

7) Sample Preparation on 11-06-03 using 245.2

8) Silica has a recommended 1imit of 70 mg/L. Silica in water may etch various household materials such s
leaded crystal. marble, tile, windows, and porcelain.

%) Sodium has a recommended limit of 100 mg/L. According to the American Heart Assoctation, water containing
more than 270 mg/L should not be consumed by those on 4 moderately restricted sodium diet.

10) £inc has a drinking water Maximum Contaminant Level (MCL) of 5.0 mg/L

11) Suggested pH is 6.5 - 8.5,

12) Alkalinity has no regulatory, or recommended level. However, higher alkalinity waters may have a
distinctly unpleasant taste. Alkalinities of natural walers rarely exceed 400 to 500 mg/L (a5 CaC03).

13) Chioride has a drinking water Maximum Contaminant Level (MCL) of 500 mg/L. with a recommended level of
250 mg/L and a short term 1imit of 600 mg/L.

1885 North Kelly Road = Napa, California 94558
(707) 258-4000 = Fax: (707) 226-1001 * e-mail: caltest@caltestlab.com
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ENVIRONMENTAL ANALYSES

LAB ORDER No.: D101008

INORGANIC ANALYTICAL RESULTS Page 7 of 12

ANALYTE _RESULT _ R.L. UNITS D.F. _METHOD _ANALYZED _ QC BATCH _NOTES

LAB NUMBER: D101008-3 (continued)

Electrical Conductance 440. 10. umhos/cm 1 SM25108 11.11.03 1030051CON 1.2

Fluoride 0.1 0.1 mg/l. 1 300.0 11.01.03 10301791IC 1.3

Hardness 110, 3 ma/L 1 SM23408 11.10.03 1.4

Nitrate as N ND 0.1 g/ L 1 300.0 11.01.03 I03BL79IC 15

Sulfate 29, 0.5 i/ L 1 300,00 11.01.08 10301791C 1.6
| Total Anians 45 mea/ L. 1 CALC 11.21.03

LAB NUMBER: D101008-4

SAMPLE 1D:; SHAKER WELL

SAMPLED: 30 OCT 03 16:00

Aluminum ND 50. ug/L 2 200.8 11.10.03 A031174UND

Ant imony ND 6. ug/L 1 200.8 11.07.03 AQ31174UKD

Arsenic ND 2 ug/L 1 200.8 11.07.03 AD31174UND

Barium ND 100, ug/L 1 200,7 11.06.03 A031170UND

Bery11ium NO 1, ug/L 1 200,7 11.06.03 A031170UND

Boron 0.1 0.1 ma/L 1 60108 11.06.03 A031170UND 1,7
| Cadmium ND 11 ug/lL 1 200.7 11.06.03 AQ031170UND

Calcium 16. 0.5 mg/L 1 200.7 11.06.03 AO31170UND 1.8

Chromium ND 10. ug/L 1 200,7 11.06.03 AO31170UND

Copper ND 0.05 mg/L 1 200.7 11.06.03 AO31170UND 1.9

Iron ND 0.1 ma/| 1 200.7 11.06.03 AO31170UND 1.10

1) The following infarmation 1s from California Code of Regulations Title 22; Napa County Env. Health

2)

3)
4)
5)
6)
7

8)
10)

"Interpreting Drinking Water Test Results”™:; UC Davis Department of Land. Air, and Water Resources -
Cooperative Extension. This information is provided for your convenience. Caltest does not provide
consultation regarding the suitability of water for a given purpose. .

Electrical Conductance has a dripking water Maximum Contaminant Level (MCL) of 1.600 umhos/cm, with a
recommended Tevel of 900 umhos/cm and a short term 1imit of 2.200 umhos/cm. Electrical Conductance is 4
measure of the ability of a water to conduct an electrical current and is expressed in micromhos per
centimeter at 25 degrees C,

Fluoride has a recommended level of 1.0 mg/L in temperate climates. Fluoride in concentrations greater
than 3 mg/L can cause dental fluorosis (a brownish discoloration of the teeth)

Hardness 1s due primarily to calcium and magnesium carbonates and bi-carbonates. Up to 60 mg/L {s SOFT.
Between 60 to 120 ma/L is MODERATE (typically most desireable). Between 120 to 180 mg/L is HARD. Over 180
ma/l 1s VERY HARD.

Nitrate as Nitrogen has a drinking water Maximum Contaminant Level (MCL) of 10 mg/L.

Sulfate has a drinking wateér Maximum Contaminant Level (MCL) of 500 mg/L, with a recommended level of 250
ma/L and a short term Timit of 600 mg/L.

Boron has an agricultural recommended 1imit and a state drinking water Action (Advisory) Limit of 1.0
my/L.. Boron effects the health and production of boron sensitive plants. Drinking water with greater than
10 times the Action Limit Level are recommended for removal from service.

Calcium and Magnesium are related to water nardness. See Hardness remarks.

Copper has @ drinking water Maximum Contaminant Level (MCL) of 1.0 mg/L.

fron has a drinking water Maximum Contaminant Level (MCL) of 0.3 mg/L

[885 North Kelly Road « Napa, California 94558
(707) 258-4000 = Fax: (707) 226-1001 * e-mail: caltest@ caltestlab.com
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ENVIRONMENTAL ANALYSES

LAB ORDER No.: D101008
INORGANIC ANALYTICAL RESULTS Page 8 of 12
ANALYTE _RESULT _R.L. _UNITS D.F. __METHOD _ANALYZED _ QC BATCH _NOTES
LAB NUMBER: D101008-4 (continued)
Lead ND 5. ug/L 1 200.7 11.06.03 AO31170UND
Magnesum 5.2 0.5 ma/L 1 200.7 11.06,03 AD31170UND 1,2
Manganese ND 0.03 my/L 1 200.7 11.06.03 A031170UND 1.3
Mercury ND 1. ug/L 1 245.2 11.07.03 AOD31171MER 4
Nickel ND 10 ug/L 1 200.7 11.06.03 AQ31170UND
selenium ND 4] ug/L 1 200.8 11,07.03 A031174UND
Silica. total 39. 1 mg/L 1 60108 11.06.03 A031170UND 1.5
Silver ND 10. ug/L 1 200.7 11.06.03 AO031170UND
Sodium 68. 1. mg/L 1 200.7 11.06.03 A031170UND 1.6
Thal lium ND 2. ug/L 1 200.8 11.07.03 A031174UND
Total Cations 4.2 meq/L 1 CALC 11.10.03
Zinc ND 0.05 mg/L 1 200.7 11.06.03 AO31170UND 1.7
oH 8.6 Units 1 - 150,1 10.31.03 BO30305PH 1.8
ALKALINITY 2 SM23208 11.10.03 [030046ALK 1.9
Bicarbonate as CaCO3 180, 20. ma/L
Hydroxide as CaC(03 ND 20. mg/L
Carbonate as CaC03 ND 20. mg/L
Tota)l Alkalinity as CaC03 180. 20. mg /L _
Chloride e 1 mg/L il 300,0 11.01.03 10301791C 1,10
Electrical Conductance 420. 10. umhos/cm 1 SM25108 11.11.03 I030051CON 1,11
Fluoride ND 0.1 mg/L 1 300.0 11.01.03 10301791C 1.12

1) The following information is from California Code of Regulations Title 22: Napa County Env. Health
“Interpreting Drinking Water Test Results™: UC Davis Department of Land. Air, and Water Resources -
Cooperative Extension. This information 1s provided for your convenience. Caltest does not provide
consultation regarding the suitability of water for a given purpose.

2) Magnesium and Calcium are related to water hardness. See Hardness remarks.

3) Manganese has a drinking water Maximum Contaminant Level (MCL) of 0.05 mg/L.

4) Sample Preparation on 11-06-03 using 245.2

5) S1lica has a recommended 1imit of 70 ma/L. Si1lica in water may etch various household materials such as
leaded crystal, marble, tile. windows. and porcelain. - _ _

&) Sodium has a recommended Vimit of 100 mg/L. According to the American Heart Association, water containing
more than 270 mg/L should not be consumed by those on a moderately restricted sodium diet.

7) Zinc has a drinking water Maximum Contaminant Level (MCL) of 5.0 mg/L.

8) Suggested pH is 6.5 - 8.5.

9) Alkalinity has no regulatory. or recommended level. However. migher alkalinity waters may have a
distinctly unpleasant taste. Alkalinities of natural waters rarely exceed 400 to 500 ma/L (as CaC03).

10) Chloride has a drinking water Maximum Contaminant Level (MCL) of 500 mg/L, with a recommended ievel of
250 mg/L and a short term 1imit of 600 mg/l.

11) Electrical Conductance has a drinking water Maximum Contaminant Level (MCL) of 1.600 umhos/cm, with a
recommended level of 200 umhos/om and a short term limit of 2.200 uwhos/cm. Electrical Conductance is a
measure of the ability of a water to conduct an electrical current and 15 expressed in micromhos per
centimeter at 25 degrees C.

12) Fluoride has a recommended level of 1.0 mg/L in temperate climates. Fluoride in concentrations grester
than 3 mg/L can cause dental fluorosis (a brownish discoloration of the teeth).

1885 North Kelly Road « Napa, California 94558
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ENVIRONMENTAL ANALYSES

LAB ORDER No. : D101008
INORGANIC ANALYTICAL RESULTS Page 9 of 12
ANALYTE _RESULT _R.L. UNITS D.F. METHOD _ANALYZED _ QC BATCH NOTES
|.AB NUMBER: D101008-4 (continued)
Hardness 61, i ma/sL 1 SMe340B 11.10.03 12
Nitrate as N ND 0.] mg/L 1 300.0 11.01.03 I0301791C 1.3
Sulfate 34 B ma/L 10 300.0 11.01.03 10301791IC i.4
fotal Anions 45 meq/L 1 CALC 11.Z1.03

bt

LAB NUMBER: D101008- Pty
SAMPLE ID: SHﬁﬁER‘SEﬁﬁ;;
SAMPLED: 30-0CT 03 158:20
Alumd num ND 50. uall 2 200.8 11.14.03 A031174UND
Ant imony ND 6. ug/L 1 2008 11.07.03 AO31174UND
Arsenic ND 2. ug/L 1 200.8 11.07.03 AD31174UND
Barium KD 100. ug/L 1 200.7 11.06.03 AO031170UND
Beryllium ND ; 8 ug/L 1 200.7 11.06.03 AD31170UND
Boren ND 0.1 mg/L 1 60108 11.06.03 A0D31170UND 1.5
Cadmium ND 1. ug/L 1 200.7 11.06.03 AD31170UND
calcium 35, 0.5 ma/L 1 200.7 11.06.03 A031170UND 1.6
Chromium ND 10. ug/L {l 200.7 11.06.03 A031170UND
Copper ND 0.05 mg/L 1 200.7 11.06.03 AD31170UND 17
Iron ND 0.1 mg/L 1 200.7 11.06.03 AO31170UND 1.8
Lead NO 5 ug/L 1 200.7 11.06.03 AOG31170UND
Magnesium 21 0.5 mg/L 1 200.7 11.06.03 AO031170UND 1.9
Manganese ND Q.03 mg/L 1 200.7 11.06.03 AQ031170UND 1.10
Mercury ND 1. ug/L 1 245.2 11.07.03 A031171MER 11
Nickel ND 10, ug/L 1 2007 11.06.03 A031170UND

1) The following information is Trom California Code of Regulations Title 22; Napa County Env. Heslth
“Interpreting Drinking Water Test Results™: UC Davis Department of Land., Air. and Water Resources -
Cooperative Extension. This information 1s provided for your convenience. Caltest does not provide
consultation regarding the suitability of water for a given purpose.

2) Hardness is due primarily to calcium and magnesium carbonates and bi-carbonates. Up to 60 mg/L 1s SOFT.
Between 60 to 120 mg/L is MODERATE (typically most desireable), Between 120 to 180 mg/L 1s HARD. Over 180
mg/L is VERY HARD _

3) Nitrate as Nitrogen has a drinking water Maximum Contaminant Level (MCL) of 10 mg/L.

4) Sulfate has a drinking water Maximum Contaminant Leve] (MCL) of 500 mg/L. with 3 recommended level of 250
mg/L and a short term limit of 600 mg/L.

5) Boron has an agricultural recommended 1imit and a state drinking water Action (Advisory) Limit of 1.0
mg/L. Boron effects the health and production of boron sensitive plants. Drinking water with greater than
10 times the Action Limit Level are recommended for removal from service.

6) Calcium and Magnesium are related to water hardness. See Hardness remarks.

7) Copper has a drinking water Maximum Contaminant Level (MCL) of 1.0 mg/L.

8) lron has a drinking water Maximum Contaminant Level (MCL) of 0.3 mo/L.

9) Magnesium and Calcium are related to water hardness. See Hardness remarks.

10) Manganese has a drinking water Maximum Contaminant Level (MCL) of 0.05 mg/L.

11) Sample Preparation on 11-06-03 using 245.2

IB85 North Kelly Road + Napa, California 94558
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ENVIRONMENTAL ANALYSES

LAB ORDER No.: nlqmug

INORGANIC ANALYTICAL RESULTS Page 10 of 12
ANALYTE RESULT _ _R.L. _UNITS D.F. METHOD _ANALYZED _ QC BATCH _NOTES
LAB NUMBER: D101008-5 (continued)

Selenium ND 8 ug/L 1 200.8 11.07.03 AQ31174UND

Silica, tota) 33. 3 mg/L 1 60108 11.06.03 A031170UND 32
Silver ND 10, ug/L 1 200.7 11.06.03 AD31170UND

Sodium 21. 1. ma/l 1 200.7 11.06.03 A031170UND 153
fhallium ND 2. ug/L 1 200.8 11.07.03 AG31i74UND

fotal Cations 1.4 meq/L 1 CALC 11.10.03

2inc ND 0.05 mg/L 1 200.7 11.06.03 AQ31170UND 1.4
pH 8.4 Units 1 150.1 10.31.03 B030309PH 1.5
ALKAL INITY 2 SM23208 11.10.03 [030046ALK 1.6.,7
Bicarbonate as CaC03 150. 20. mg/L

Hydroxide as CaC03 ND 20. mg/L

Carbonate as CaC03 ND 20. mg/L

Total Alkalinity as CaCO3 150, 20. ma/L

Chloride 8. 1, mg/L 1 300.0 11.01.03 [1030179IC 1.8
Electrical Conductance 449 . 10, umhos/cm 1 sM25108 11.11.03 [030051CON 1.9
Fluoride 0.2 0.1 mg/L 1 300.0 11,01.03 [0301791C 1.10
Hardness 170. 3 mg/ L 1 SM23408 11.10.03 0
Nitrate as N 3.6 0.1 mg/L 1 300.0 11.01.03 I0301791C 1,12
1) The fo)lowing infermation 15 from CaliTornia Code of Regulations Title 22; Napa County Env. Health

2)
3)
4)
5)
6)

7)

8)

9)

10)

11)

12)

"Interpreting Drinking Water Test Results”; UC Davis Department of Land, Air. and Water Resources -
Cooperative Extension. This information is provided for your convenience. Caliest does not provide
consultation regarding the suitability of water for a given purpose.

Silica has a recommended 1imit of 70 mg/L. Silica in water may etch various household materials such as
leaded crystal, marble. tile. windows, and porcelain.

Sodium has 2 recommended 1imit of 100 mg/L. According to the American Heart Association. water containing
more than 270 mg/L should not be consumed Dy those on a moderately restricted sodium diet,

Zinc has a drinking water Maximum Contaminant Level (MCL) of 5.0 mg/L.

Suggested pH is 6.5 - B.5.

Alkalinity has no regulatory. or recommended level. However. higher alkalinity waters may have @
distinctly unpleasant taste. Alkalinities of natural waters rarely exceed 400 to 500 mg/L (as CaC03).

A "J" flagged result indicates an estimated concentration above the Method Detection Limit (MDL) and
below the RL/ML (Reporting Limit/Minimum Level), The 'J' flag is equivalent to the DNQ Estimated
Concentration flag.

Chloride has a drinking water Maximum Contaminant Level (MCL) of 500 mg/L, with a recommended level of
250 mg/L and a short term 1imit of 600 mg/L.

Electrical Conductance has a drinking water Maximum Contaminant Level (MCL) of 1,600 umhos/cm, with a
recommended level of 900 umhos/cm and & short term 1imit of 2,200 umhos/om. Electrical Conductance is a
measure of the ability of a water to conduct an electrical current and is expressed n micromhos per
centimeter at 25 degrees C.

Fluoride has a recommended level of 1.0 my/L in temperate climates. Fluoride in concentrations greater
than 3 mg/L can cause dental Tluorosis (a brownish discoloration of the testh).

Hardness 15 due primarily to calcium and magnesium carbonates and bi-carbonates. Up to 60 ma/L is SOFT.
Between 60 to 120 mg/L 1s MODERATE (Lypically most desireable), Between 120 to 180 mg/L 1s HARD. Over 180
mg/L s VERY HARD

Nitrate as Nitrogen has a drinking water Maximum Contaminant Level (MCLY of 10 mg/L.

1885 North Kelly Road « Napa, California 94558
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ENVIRONMENTAL ANALYSES

LAB ORDER No.: n101008
INORGANIC ANALYTICAL RESULTS Page 11 of 1¢
ANALYTE RESULT R.L. UNITS D.F. METHCD  ANALYZED  (GC BATCH NOTES
LAB NUMBER: D101008-5 {continued)
Sulfate 57 5. ma/L 10 300.0 11,01.03 I030179IC 1.2
Total Anions 4.7 meq/L 1 CALC 11.21.03

LAB NUMBER: D101008-6
SAMPLE 1D: PORTER CR
SAMPLED: 30 0CT 03 16:50

Baron ND
Calcium 51
Copper ND
Iran ND
Magriesium 14,
Manganese ND
S1lica. total ont
Sodium 12.
Total Cations 4.2 mea/L
Zinc ND

pH

60108 11.06,03 AO31170UND
200.7 11.06.03 AO031170UND
200.7 11.06.03 AO031170UND

mg/L i
1
1
200.7 11.06.03 AQ31170UND 1
1
1
1

ma/L
mg/L
mg/L
mg/L
ma/L
mg/L
ma/L

L

200.7 11.06.03 A(31170UND
200.7 11.06.03 AO31170UND
6010B 11.06.03 AD31170UND -
200.7 11.06.03 AD31170UND 1,1
CALC 11.10.03

200,7 11.06.03 AQI1170UND

€29 €1 s i L 4t
%)

el ol o= I - i v [ e o e

=
=
(£2]

. ma/L
7.6 Units

Ll el e R e e el Ll S Y P S

]
150.1 10.31.03 BO30309PH 1.12

1)

2)
3)

4)
5)
6)
7)
8)

2)

-

10)

11)
12}

The following information is from California Code of Regulations Title 22; Napa County Env. Health
"Interpreting Drinking Water Test Results”; UC Davis Department of Land, Air, and Water Resources -
Cooperative Extension. This information 1S provided Tor your convenience. Caltest does not provide
consultation regarding the suitability of water for a given purpose,

Sulfate has a drinking water Maximum Contaminant Level (MCL) of 500 mg/L, with a recommended level of 250
rma/L and a short term 1imit of 600 mg/L.

Boran has an agricultural recommended 1imit and a state drinking water Action (Advisory) Limit of 1.0
mg/L. Boron effects the health and production of boron semsitive plants. Drinking water with greater than
10 times the Action Limit Leve] are recommended for removal from service,

Calecium and Magnesium are related to water hardness. See Hardness remarks.

Copper has a drinking water Maximum Contaminant. Level (MCL) of 1.0 ma/L.

Iron has a drinking water Maximum Contaminant Level (MCL) of 0.3 mg/L.

Maanesium and Calcium are related to water hardness. See Hardness remarks.

Manganese has a drinking water Maximum Contaminant Level (MCL) of 0.05 mg/L.

Silica has a recommended 1imit of 70 mg/L. Silica 1n water may etch various housenold materials such as
leaded crystal, merble. tile. windows, and porcelain

Sodium has a recommended 11mit of 100 mg/L. According to the American Heart Association, water containing
more than 270 mg/L should not be consumed by those on a moderately restricted sodium diet.

Zinc has a drinking water Maximum Contaminant Level (MCL) of 5.0 mg/L.

Suggested pH is 6.5 - 8.5.

1885 North Kelly Road = Napa, California 94558
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LAB ORDER No.: D101008
INORGANIC ANALYTICAL RESULTS Page 12 of 12
ANALYTE RESULT R.L. UNITS D.F. METHOD _ANALYZED _ QC BATCH _NOTES
ALKALTINITY 2 SM23208 11.10.03 10D30045ALK 1.2
Bicarbonate as CaC03 200 20 mg/L
Hydroxide as CaC(3 ND 20 my/L
Carbonate as CaCO3 NO 20 my/L
Total Alkalinity as CaC03 200. 20, ma /L
Chloride 5. 1 ma/L 1 300.0 11.01.03 [0301791C 1.3
Electrical Conductance 410. 10 umhos/cm 1 SM2510B 11,11.03 I030051CON 1.4
Fluoride 0.1 0.1 ma/L 1 300.0 11.01.03 I030179IC 1.5
Hardness 180 3. mg/L 1 SM23408 11.10.03 1.6
Nitrate as N ND 0.1 mo/L 1 300.0 11.01.03 [030179IC 1.7
Sulfate 11. 0.5 ma/L 1 300.0 11.01.03 [030179IC 1.8
Total Anions 4.4 meq/L 1 CALC 11.21.03
1) The following information 1s from California Code of Regulations Title 22; Napa County Env. Health

2)
3)
4)

“Interpreting Drinking Water Test Results®; UC Davis Department of Land, Air. and Water Resources -
Cooperative Extension, This information is provided for your convenience, Caltest does not provide
consultation regarding the suitability of water for a given purpose.

AlkaliniLy has no regulatory, or recommended level. However, higher alkalinity waters may have a
distinctly unpleasant taste. Alkalimities of natural waters rarely exceed 400 to 500 mg/L {as CaC03).
Chioride has a drinking water Maximum Contaminant Level (MCL) of 500 mg/L. with a recommended level of
250 mg/l. and a short term limit of 600 mo/L.

Electrical Conductance has 3 drinking water Maximum Contaminant Level (MCL) of 1.600 umhos/cm. with a
recommended level of 900 umhos/cm and a short term 1imit of 2.200 umhos/cm. Electrical Conductance is a
measure of the ability of a water to conduct an electrical current and 1s expressed in micromhos per
centimeter st 25 degrees C,

Fluoride has a recommended level of 1.0 mg/L in temperate ciimates. Fluoride n concentrations greater
than 3 mg/L. can cause dental fluorosis (a brownish discoloration of the teeth).

Hardness 1S due primarily to calcium and magnesium carbonates and bi-carbonates. Up to 60 mg/L 1s SOFT.
Between 60 to 120 mg/L 15 MODERATE (typically most desireable). Between 120 to 180 mg/L 15 HARD, Over 180
ma/L is VERY HARD.

Nitrate as Nitrogen has a drinking water Maximum Contaminant Level (MCL) of 10 mg/L.

Sulfate has a drinking water Maximum Contaminant Level (MCL) of 500 mg/L., with a recommended level of 250
mg/L and a short term limit of 600 my/L.

1885 North Kelly Road + Napa, California 94558
(707) 258-4000 « Fax: (707) 226-1001 * e-mail: caltest@ caltestlab.com
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SUPP AL

CHent: Mark Woyshner

Balance Hydrologics.

841 Folger Ave
Berkeley, CA 94710

Project: MARK WEST QUARRY

QC Batch ID

AG31170UND
AD31170UND
AO31171MER
AQ31174UND
8030309PH

[030046ALK
1030051CON
10301791C

IncC.

DATA RE

am &
Project Manager

Caltest

ENVIRONMENTAL ANALYSES

Method

Report Date:
Received Date:

200.7
60108
245 2
200.8
150.1
SM23208
SM25108
300.0

ELAP Certification 1664

LAB ORDER No.:

Matrix

D101008
Page 1lof 9

21 NOV 2003
31 CCT 2003

DRINKING WATER
DRINKING WATER
DRINKING WATER
DRINKING WATER
DRINKING WATER
DRINKING WATER
DRINKING WATER
DRINKING WATER

CAMom

Christine Horn
Laboratory Director

TEST authorizes this report to be reproduced only in 1ts entirety.

Results are specific to the sample as submitted and only to the parameters reported

A1l analyses performed by EPA Methods or Standard Methods (SM) 18th Ed. except where noted.
Caltest certifies that test results meet all applicable NELAC requirements unless stated otherwise.
Results of 'ND' mean not detected at or above the 1isted Reporting Limit (R.L.).

Analyte Spike Amounts reported as 'NS' mean not spiked and will not have recoveries reported.

'RPD" means Relative Percent Difference and RPFD Acceptance Criteris is stated as a maximum.
'NC' means nol calculated Tor RPD or Spike Recoveries.

1885 North Kelly Road « Napa, California 94558

(707) 258-4000 = Fax; (?ﬂ?} 226-1001 * e-mail: caltest@caltestlab.com
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Caltest

AN

ENVIRONMENTAL ANALYSES

LAB ORDER No.: D101008

METHOD BLANK ANALYTICAL RESULTS Page 20of 9
ANALYTE RESULT R.L. ~ _UNITS =~ ANALYZED  NOTES
QC BATCH: AQ31170UND
Barium ND 100 ug/L 11.06.03
Bery11ium ND 1 ug/L 11.06.03
Boron NO 0.1 ma/L 11.06.03
Cadmium MO 1 ug/L 11.06.03
Calecium WD 0.5 ma/| 11.06.03
Chrom um ND 10. ug/L i1.06.93
Copper ND 0.05 ma/L 11.06.03
[ron ND 0.1 ma/L 11.06.03
Lead MDD 5, ug/L 11.06.03
Magnesjum ND 0.5 ma/ L 11.06.03
Manganese ND 0,03 mg/L 11.06.03
Nicke]l ND 10, ug/L 11.06.03
S1lica. total ND 1. mg/L 11.06.03
Silver ND 10. ug/L 11.06.03
Sodium ND k. ma/L 11.06.03
Zinc ND 0.05 ma/L 11.06.03
QC BATCH: AO31171MER
Mercury ND 0.05 ug/L 11.07.03
(JC BATCH: AD31174UND
Al uminum ND 50. ug/L 11.07.03
Antimony ND 0.5 ug/l 11.10.03
Arsenic KD 0.5 ug/L 11.07.03
Selenium ND 2 ua/l 11.07.03
Thallium ND 0.1 ug/L 11.07.03
QC BATCH: I030046ALK
ALKAL INITY 11.10.03
Bicarbonate as CaCOd NU 10, ma/L

Hydroxide as CaC03 NO 10. ma/L

Carbonate as CaCO3 ND 10. /L

Total Alkalinity as CaC03 ND 10 ma/L

1885 North Kelly Road + Napa, California 94558
(707) 258-4000 = Fax: (707) 226-1001 » e-mail: caltest@caltestlab. com
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NELAP Accreditation 01103CA

_Caltest

TICAL LARORATORY

ENVIRONMENTAL ANALYSES

ELAP Certification 1664

LAB ORDER No.: D101008
METHOD BLANK ANALYTICAL RESULTS Page Jof 9
ANALYTE RESULT R.L. UNITS ANALYZED NOTES
QC BATCH: I030051CON
Flectrical Conductance ND 10 umhos/cm  11.11.03
QC BATCH: I030179iC
Chloride ND ] mg/L 11.01.03
Fluoride ND 0.1 ma/L 11.01.03
Nitrate as NO3 [5945] ND 0.1 mg/ L 10.31:08
Sulfate NOI .5 ma/L 11.01.03

1885 North Kelly Road * Napa, California 94558

(707) 258-4000 » Fax: (707)226-1001 » e-mail: caltesti@caltestlab. com
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Caltest

LABORATORY CONTROL SAMPLE ANALYTICAL RESULTS

ENVIRONMENTAL ANALYSES

ELAP Certification 1664

LAB ORDER No.:

ploiooe

Page 4 af

9

SPIKE SPIKENDUP SPK\DUP ACCEPTANCE RELY

ANALYTE AMOUNT _RESULT __3REC  3REC \RPD DIFF ANALYZED NOTES
QC BATCH: AQ31170UND
Barium 200. 196\ gB\ 80-120%20 11.06.03
Bary| 1 1um 200. 206\ 103\ 80-120\20 11.06.03
Boron g.200 0. 213\ LOBN B80-120N20 11.06.03
Caychmi wm 200 202\ 101N 80- 120720 [1.06.03
Calcium 20.0 20.2\ 101\ 80- 120\20 11.06.03
Chromium 200, 202\ 101\ 80- 120820 11 .06.03
Copper 0.200 0. 200\ LO0N 80- 120720 11.06.03
[ron 2.00 2.07\ 104\ 80-120820 11.06.03
Lead 200. 199\ 100\ 80-120\20 11.06.03
Magnesium 20.0 19.2\ o5\ 80-120\20 11.06.03
Manganese 0.200 0.201\ 100\ 80-120\20 11.06.03
Mickel 200. 204 .\ 102\ 80-120\20 11.06.03
S$ilica, total 45.0 43 .4\ g6\ 80-120\20 11.66.03
Silver 100, 961\ g6\ 80-120\20 11.06.03
Sodium 20.0 20.7\ 104\ 80-120\20 11.06,03
Zine 0,200 0.203\ 102\ B0-120\20 11.06.03
OC BATCH: AO31171MER
Mercury 1.00 1.05\ 105\ 80-120\20 11.07.03
QC BATCH: AD31174UND
Alumi num 40.0 J43.5\ 109\ 80-120\20 11,07.03 1
Antimony 20.0 20 .9\ 104\ BO-120%20 11.10.03
Arsenic 20.0 21,0 105\ 8- 120\20 11.07.03
Selenium 20.0 225\ 112\ 80-120\20 11.07.03
Thallium 20.0 20,8\ 104\ 80-120\20 11.07.03
QC BATCH: 1030046ALK

ALKALINITY 11.10.03
Bicarbonate as CaC03 100. 96.\ 96\ 75-125\20

Hydroxide as Cat03 NOA 75-125\20

Carbonate as CaCO3 NOA 75-125\20

Total Alkalinity as CaC03 100. 96.\ g6\ 75-125\20

i) A "J" Tlagged result indicates an estimated concentration above the Method Detection Limit (MDL) and

below the RL/ML (Reporting Limit/Minimum Level)
Concentration Tiag.

1885 North Kelly Road + Napa, California 94558
(707) 258-4000 = Fax: (707) 226-1001 *» e-mail: caltest@caltestlab. com

The 'J' flag is equivalent to the [NQ Estimated
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ENVIRONMENTAL ANALYSES

LAB ORDER No.: 0101008

LABORATORY CONTROL SAMPLE ANALYTICAL RESULTS Page Sof 9
SPIKE SPIKE\DUP SPK\DUP  ACCEPTANCE REL%

ANALYTE AMOUNT RESULT ZREC  SREC \RPD DIFF ANALYZED NOTES
QC BATCH: 1030051CON
Electrical Conductance 1412, 1360\ 96\ 75-125\20 11.11.03
0C BATCH: 10301791C
Chloride 10.0 L1.5\ 115\ 75-125\20 11.01.03
Fluoride 2,50 2.82\ 113\ 75-125\20 11.01.03
Nitrate as NO3 [5945] 6.25 7.18\ 115\ 75-125\20 10.31.03
Sulfate 20.0 23.0\ 115\ 75-125\20 11.01.03

_ 1885 North Kelly Road + Napa, California 94558
(707) 258-4000 + Fax: (707) 226-1001 » e-mail: caltesti@caltestlab, com
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ENVIRONMENTAL ANALYSES

ELAP Certification 1664

LAB ORDER No.: 101008
DUPLICATE SAMPLES ANALYTICAL RESULTS Page b60f &S
ORIGINAL DUPLICATE RELX ACCEPT
ANALYTE R.L. RESULT RESULT DIFF LIMIT ANALYZED NOTES
QC BATCH: BO30309PH
QC SAMPLE LAB NUMBER: D100001-30
pH .04 9.95 0.1 200 10.31.03
QC BATCH: I03004B6ALK
QC SAMPLE LAB NUMBER: D100986-1
ALKALINITY 11.10.03
Bicarbonate as CaCD3 20 14 140, 0.0 20
Hydroxide as CaC03 20. ND ND NC 20
Carbonate as Cal03 20 ND ND NC 20
fotal Alkalimity as CaC03 20. 140. 140 0.0 20
QC BATCH: I030051CON
QC SAMPLE LAB NUMBER: 0100890-1
Electrical Conductance 10 163. 154 0.7 20 11.11.03

1885 North Kelly Road + Napa, California 94558
(707) 258-4000 = Fax: (707) 226-1001 * ¢-mail: caltest@caltestlab.com
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MATRIX SPIKE ANALYTICAL RESULTS

ANALYTE

ENVIRONMENTAL ANALYSES

QC BATCH: AQ31170UND
QC SAMPLE LAB NUMBER: D101008-1

Barium
QC BATCH: AO031170UND {continued)
(C SAMPLE LAB NUMBER: DI01008-1

Beryllium
(OC BATCH: AO31170UND (continued)
(IC SAMPLE LAB NUMBER: 0101008-1

Boron
QC BATCH: AD3L170UND (continued)
QC SAMPLE LAB NUMBER: D101008-1

Cadmium
(C BATCH: AD31170UND (continued)
(IC SAMPLE LAB NUMBER: D101008-1

Calcium
QC BATCH: AO31170UND (continued)
QC SAMPLE LAB NUMBER: D101008-1

Chromium
QC BATCH: AQ31170UND (continued)
QC SAMPLE LAB NUMBER: D101008-1

Coppen
QC BATCH: AO31170UND (continued)
QC SAMPLE LAB NUMBER: D101008-1

Iron
QC BATCH: AQ3LI7OUND (continusd)
QC SAMPLE LAB NUMBER: 0101008-1

Lead
QC BATCH: AQ31170UND (continued)
QC SAMPLE LAR NUMBER: D10100B-1

Magnes ium
QC BATCH: AOD31170UND (continued)
QC SAMPLE LAB NUMBER: D101008-1

Manganese

LAB ORDER No.:
ORIGINAL SPIKE  SPIKE\DUP
RESULT _AMOUNT RESULT
ND 200 210.\208.  105\104
1.2 200, 181.1189. 90\ 94
ND 0.200 0.224\0.226 112\113
ND 200,  182.\190. 91\95
52.1 20,0 70.2\72.4 90\ 102
NO 200 183.\192. 92\96
ND 0.200 0.188\0.1%4  94\97
ND 2.00 1.93\1.95 96\98
ND  200.  184.\185. G2\92
133 20,0 31.8\4.2  92\104
0.363 0.200 0.545\0.564  91\100

Caltest

s ANALYTH

ELAP Certification 1664

0101008

Page 7 of

SPK\DUP ACCEPTANCE RELX
SREC XREC \RPD DIFF ANALYZED NOTES

_ 1885 North Kelly Road * Napa, California 94558
(707) 258-4000 » Fax: (707)226-1001 + ¢-mail: caltest@ caltestlab.com

80-120\20

B80-120M\20

80-120\20

80-120\20

80-120M\20

80-120\20

80-120\20

80-120\20

80-120\20

80-120M20

80-120%20

1 11.06.03

Ca
£
Lo

43 11.0

0.9 11.06.03

4.3 11.06.03

3.1 11.06.03

4.8 11.06.03

3.1 11.06.03

1.0 11.06.03

0.5 11.06.03

7.3 11.06.03

3.4 11.06.03

9
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Caltest

ENVIRONMENTAL ANALYSES

LAB ORDER No.: D101068
MATRIX SPIKE ANALYTICAL RESULTS Page B8of 8

ORIGINAL SPIKE  SPIKE\DUP  SPK\DUP ACCEPTANCE RELY
ANALYTE RESULT _AMOUNT RESULT $REC REC \RPD DIFF ANALYZED NOTES

QC BATCH: AO3L170UND (continued)

QC BATCH: AQ31170UND (continued)
QC SAMPLE LAB NUMBER: D101008-1

Nickel ND 200 184 \192. a\Gs B0-120020 4.3 11.06.03
(QC BATCH: AD3L170UND (continued)
QC SAMPLE LAB NUMBER: 101008-1

v 90\93 80-120\20 2.8 11.06.03

e
n
L)
i
on
=
N
]
s |
-
L
IS
3

Silica,. total
QC BATCH: AD3L170UND (continued)
QC SAMPLE LAB NUMBER: DI1C1008-1

Silyer NO 100 90.8\89.2 91\89  80-120\20 1.8 11.06.03
QC BATCH: AD31170UND (continued)
QC SAMPLE LAB NUMBER: D101008-1

Sodium 11.0 20,0 32.,4\32.6 1077108 B0-120N20 0.6 11.06.03
OC BATCH: A031170UND (continued)
OC SAMPLE LAB NUMBER: 0101008-1

2in¢ ND 0.200 0.181\C.190  90N\SS  B0-120N20 4.9 11.06.03

QC BATCH: AD3117IMER
QC SAMPLE LAB NUMBER: D101008-1

Mercury ND 1.00 1.08\1.08  108\108 80-120\20 0.0 11.07.03

QC BATCH: AQ31174UND
QC SAMPLE LAB NUMBER: D101017-1

Aluminum NO  40.0 J41.8\J41.3 104\103 80-120V20 1.2 11.07.03 1

OC BATCH: AO31174UND (continuad)
QC SAMPLE LAB NUMBER: D101017-1

Ant imony NG 2000  18./\19.3 94\06 80-120\20 3.2 11.10.03

QC BATCH: A031174UND (continued)
QC SAMPLE LAB NUMBER: D101017-1

Arsenic NO 2000 19.1M8.2 96\9% 80-120\20 0.5 11.07.03

11 A "J" flagged result indicates an estimated concentration above the Method Detection Limit (MDL) and
beiow the RL/ML (Reporting Limit/Minimum Level). The ‘J' Tlag is equivalent to the DNQ Estimated
Concentration flag.

1885 North Kelly Road » Napa, California 94558
(707) 258-4000 » Fax: (707) 226-1001 + e-mail: caltest@caltestlab.com
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ENVIRONMENTAL ANALYSES

LAB ORDER No.: 0101008
MATRIX SPIKE ANALYTICAL RESULTS Page 9S0of 9

ORIGINAL SPIKE  SPIKE\DUP  SPK\DUP ACCEPTANCE RELX
ANALYTE RESULT _AMOUNT RESULT IREC IREC \RPD DIFF ANALYZED NOTES

QC BATCH: AO31174UND (continued)

QC BATCH: AD31174UND (continued)
QC SAMPLE LAB NUMBER: D101017-1

Selenium ND 20.0 19.6\19.1 98\9% B0-120\20 2.6 11.07.1¢
QC BATCH: AO031174UND (continued)
OC SAMPLE LAB NUMBER: D101017-1

Thallium ND 20.0 19.3\18.8 96\94  B0-120M\20 2.6 11.07.03

it

QC BATCH: 1030179IC
QC SAMPLE LAB NUMBER: D101000-1

Chloride 61.7 80.0 132.\131. 88\87 75-125\20 0.8 11.01.03
QC BATCH: 1030179IC (continued)
(C SAMPLE LAB NUMBER: 0101000-1

Fluoride 0.47 20.0 17.2\17.2 B4\84 75-125\20 0.0 11.01.03

QOC BATCH: T0301791C (continuad)
QC SAMPLE LAB NUMBER: D101000-1

Nitrate as NO3 [5945] 18.4 50.0 60.6\60.0 84\83 75-125\20 1.0 10.31.03
QC BATCH: 1030179IC (continued)
QC SAMPLE LAB NUMBER: D101000-1
Sulfate 27.0 160. 162.1160. B4\83 75-125\20 1.2 11.01.03

1885 North Kelly Road « Napa, California 94558
(707) 258-4000 « Fax: (707) 226-1001 + e-mail; caltest@@caltestlab.com
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Caltest

ENVIRONMENTAL ANALYSLES

REPORT of ANALYTICAL RESULTS

Client: Mark Woyshner
Balance Hydrologics. lnc.
B4l Folger Ave
Berkeley, CA 94710

Project; MARK WEST QUARRY

Lab Number Sample Identification
0120046- 1 CRUSHER WELL
Di20046-2 SHAKER WELL

LAB ORDER MNo. :
Report Date:

Receijved Date:
Purchase Urder:

Sampled by:

Matrix

DRINKING WATER
CRINKING WATER

ELAP Certification 1664

0120045
Page 1of &

19 DEC 2003
01 peC 2003

2008114
MARK wWOYSHNER
Sampled Date/Time

30 NOV 03 15:05

01 DEC D3 16:25

iam Sv a
Project Manager

CAM o™

Christine Horn

Laboratory Director

CALCIEST authorizes this report 1o bDe reproduced Only n 1Ls entirety

Rasults are specific to the sample as submitted and only to the parameters reported

All analyses performed by EPA Methods or Standard Methods (SM) 18th £d. except wnére notec

(altest certifies that test resuits meet al) applicable MELAC reguirements unless Statec oTnarwise.
Results of 'ND° mean not detected at or above the 1isted Reportimg Limit (R L ).

‘D F.' means Ofluticn Factor and has been used to adjust the Tisted Reporting Limit (R.L.D
Acceptance Criteria for a1 Surrogate recoveries are gefined 1n the OC Spike Dats feports

Caltest collects samples in compliance with CFR 40, EPA Methods, Cal Tile 22. ang Standarg Methods

1885 North Kelly Road + Napa, California 94558
(7071 258-4000 - Fax: (707) 226-1001 » e-mail: caltest@'caltestlab.com
00z-4 100d wig-} lo0is2zinl
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Caltest

ENVIRONMENTAL ANALYSES

LAB ORDER No.: D120045
INORGANIC ANALYTICAL RESULTS Page 20f 5
ANALYTE RESULT R.L. UNITS D.F. METHOD ANALYZED _ QC BATCH NOTES

LAB NUMBER. D120046-1
SAMPLE ID: CRUSHER WELL
SAMPLED: 30 NOV 03 15:05

(0 AP 2

Aluminum ND B0, ug/L 2 200.8 12.08.03 AQ31293UND
Antimony ND 6 ug/L 1 200 8 12.05.03 AQ31293UND
Arsenmic ND 2. ug/L 1 200 8 12 0503 AD31293UND

Barium ND 100, UG /L 1 200.7 12.05.03 AD31202UND
Beryllium ND 1 ug/L 1 200.7 12.05.03 A021292UND

Soraon ND 0.1 mo/L 1 60108 12.05.03 AC312%2UND 1.
Cadmium ND 17 ug/L 1 200.7 12.05.03 AO31292UND
Calcium 7, 05 mg/L 1 200.7 12.05.03 AQ31292UND k.
Chromium ND 10. ug/L 1 200,7 12.05. 03 AQ31292UND
Copper ND 0.05 mo/L 1 200.7 12:.0503 AD312G2UND 14
[ron NO 0.1 mg/L 1 200,7 12.05.03 AD31292UND 1.5
Lead i 5 ug/L 1 200.7 12.05.03 AQ31292uND
Magnesium 12, 0.5 moiL 1 200 7 12 05.03 AC31292UND 1
Mangarese ND 0.03 my/L 1 200.7 12,0503 AO031292UNS &
Mercury ND 1 ug/L i 245.2 12 05.03 A(31290MER

Nickel ND 10. va/L 1 200.7 12.05.03 AQ31292UND
Polassium 2. 1 mg/L 1 200.7 12.05 03 AQ31252UND
Selenium ND 5 ug/L 1 200.8 12.05.03 AG31293UND
Silica, total 42, 1 ng/L 1 60108 12.05 03 AQ31292UND 3,
Silver ND 10. vg/L 1 206.7 12.05.03 AG31292UNC

Sodium 39. 1 ma/L 1 200 7 12,05.03 AQ31ZS280 1.19
Thallium ND 2 ug/L 1 200.8 12.05.03 A031293UND

Total Cations 35 maq/L 1 CALC 12.08.03

Zinc N 0.05 'my/L | 200.7 12 .05 CG3 AD3IIZ292UNT 153

1) The following informetion is from California Code of Regulations Title 22: Napa County Env. Health
“Interpreting Orinking Water Test Results”: LT Davis Department of LerC. Air. and Water Resgurces -
Cooperative Extension, Tnis inf cmatwr. is provided Tor your convemience, (altest does not provids
consyltation regarding the syitability of water for a given purpose

2} Borcr. has an agriculturz]l recommended 1imit and 3 state drinking water Actian (Advisory) Limit of 1.0

garon effects the health and production of boron sensitive plants, Drinking water with g"eater than
m tirres the Action Limit Level are recommended for remova) from service,

3) Calcium and Magnesium are related {0 water hardness. See Hardness remarks

4) Copper has a drinking water Maximum Contaminant Level (MCL) of 1.0 ma/\

§) Iron has a drinking water Maximum Contaminant Level (MCL) of 0.3 mg/L.

§) Magnesium and Calcium are related Lo woter hardress See Hargness remarks.

7) Manganese has a dr7 niun% water Maximum Contaminant Level (MCL) of 0.0% mg/L

8) Sample Preparaticn on 12-04-03 using 2452

9) 51l1ica has a recommenced 1imit of 70 ma/L. S$i17 ca in water may etch varigus nousehold materials such 2s
leaded cryst3l. marble. tile. windows. and porcelain,

10) Sodium has a recommended 1'mt of 100 mg/L. According 10 the American Heart Associstion, water comtaiming
more than 270 mg/L should not be consumed by those on a moderetely restricteg sodium diet.

il) 2inc has & dranking water Maximum Contaminant Level (MCL) of 5.0 mg/L.

1885 North Kelly Road + Napa, Califoria 94558
(70171 258-4000 * Fax: (707) 226-1001 » e-mail: caltest@caltestlab com
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Caltest

FNVIRDNMENTAL ANALYSES

LAB ORDER No.: 0120046

INORGANIC ANALYTICAL RESULTS Pegeg Jof &
ANALYTE RESULT R.L. UNITS D.F. METHOD  ANALYZED _ QC BATCH _NOTES
LAE NUMBER: D120046-1 (continued)

pH 8.7 Units 1 301 12.01.03 BO30340PH )2
ALKALINITY 1 SM23208 12.05.03 T03004240K ¥l
Bicarbonate as (aC03 140, 10, mg/L

Hy@roxige as Cal03 ND 10. ma/L

Carbonate a5 CaC03 10. 10 mg/L

Total Alkalinity as CaC03 150 10. mg/L

Chioride 8 1 m/L 1 300.0 12.16.03 10302071C 1.4
Electrical Conductance 430 10 umhos/cm 1 SM25108 12.05.03 IC3005RCON 1.5
Sluoride 0.1 0.1 mg/L 1 300.0 12.17.03 10302071IC 1.6
Herdnass g2 3 mg/L 1 SM23408B 12.08.83 1.7
Nitrate as N ND 0.1 ma/L 1 300.0 12.17.03 [03@2071C 1.8
Sulfate BS. 5. mg/L 10 300.0 1Z2.17.03 T10302071C 1.9
Total Amons A megsL 1 CALC 12.18.03

LAB NUMBER: 0120046-2

SAMPLE 1D: SHAKER WELL

SAMPLED: 01 DEC 03 15:25

Aluminum ND £0 ug/L 2 200.8 12.08 03 AC3I293UND
Antimony ND 6. un/L 1 200.8 12.05.03 AO31293UND
Arsenic ND 25 ug/L 1 200.8 12.05.03 AB31293UND

Barium NO 100 ug/L 1 200 7 12.05.03 AG31292UKD
geryllum ND 1 ugr/L | 20C.7 12.05.023 A021292UND

1) The following information 1s from California Code of Regu'ations Title 22 Napa County Cnv. Heaith

2)

b
4

4)
5)

6)

7

8)
9)

“Interpreting Dringing Water Test Results”: UC Davis Department of Lanc. Air, and Water Rescurces -
Cooperative Extension. This information s provided for your conventence. Caltes: does not provige
consultation regarding the suitability of water for & glven purpose

Suggested ph 15 6.5 - B.5.

Alkalipity has no regulatory. or recommended level However, higher alkaiinity waters may have a
distinctly unpleasant taste. Alkalinities of natural waters rarely exceed 400 to 500 mg/L (2s CaC03)
Chloride has 2 drinking water Maximum Contaminant Level (MCL) of 500 mo/L. with 2 recommenced iegvel oFf
250 mg/L and a short term Vimit of 600 mg/L.

Electrical Conductance has a drinking water Maximum Contamnant Level (MCL) of 1.600 umnos/cm, with 3
recommended level of 900 umhos/cm and 2 short term 1imit of 2.200 umhos/cm, Electrical Conductance 15 a
measure of the abi1ity of 2 water to conduct an electrical current and is expressed in miCromhos per
centimeter at 25 degrees C

Fluoride has a recomended Tevel of 1.0 mg/L in temperate climates. Fluoride in concentrations greater
than 3 mg/L can cause dental fluorosis {a brownish discoloration of the teeth),

Hardness 1S due primarily to calcium and magnesium carbonates and bi-carbonates. Up to 60 mg/L s SOFT.
Between 60 To 120 mg/L 1s MODERATE (typicaliy most desireabie). Between 120 to 180 mg/L 1§ HARD Cver 180
ma/L 1s VERY HARD,

N33-N HOMEZ The sanple was anslyzed out of noidtime due to lao eoror,

Sulfate has a drinking water Maximum Contaminant Level (MCL) of 500 mg/L. with a recommendeg leve! of 250
mg/L and & short term 1imit of 800 mg/L.

1885 North Kelly Road » Napa, California 94558
(707 258-4000 « Fax- (707) 226-1001 » e-mail- caltest@caltestlab.com
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Caltest

ENVIRONMENTAL ANALYSES

LAB ORDER No.: 0120045
INORGANIC ANALYTICAL RESULTS Fage 4af 5
ANALYTE RESULT _ R.L.  ULNITS D.F. METHOD ANALYZED _ QC BATCH _NQTES
LAB NUMBER: D120046-2 (cantinued)
Boron KD 0.1 mg/L 1 50108 12 05.03 AQ31292UND 1.2
Cadmium ND ; ug/L | 200.7 12.05.03 A031292UKD
Calcium 34 0.5 ma/L 1 200.7 12.05.03 AD31292UND 1.3
Chromium ND 10 ug/L 1 200.7 12.05.03 AQ31292UND
Copper ND 0.5 wmg/L 1 2007 12.05.03 AQ31252UND 3.4
Iron ND 0.1 my/L i 200.7 12.05 03 AG31292UND 1)
Lead WD 5 ug/L 1 200.7 12.05.03 AG31292uND
Magnesium 23 05 mg/L 1 500.7 12.05.03 AD3IZ02UND 1.6
Manganess ND D03 mo/L 1 200 7 12.05.03 AlJ31Z292U6D 1T
Mercury ND i, ug/L 1 245.2 12 .05.03 AQ31290MER 8
Nickel ND 10. ug/L = 200.7 12.05.03 AQ031292UND
PoLassium 2 1 ma/L 1 00.7 12.05.03 AC31292UND
Selenium ND 5 ug/L 1 200.8 12.05 03 AQ31293UND
Silica. total 0. 1 mg/L 1 60103 12.05.03 AC31292UND 1.9
Stlver K9 10 g/l 1 200 7 12 0503 A0312G2UND
Sodium 1% 1 ma/i i 200 7 12.05.03 AG3I252UND 1.19
™allium KD 2 ug/L 1 200 8 12.05.03 AD31293UND
Total Cations 4.4 mag/L 1 CalC 12.08.03
imnc ND 005 m/L 1 200 7 12.05.03 AC31292UND 1 25 51
oH 80 Units 1 150.1 12.05.03 BO30340PH ]1.12

1) The following information is frem California Code of Begulaticns Title 22, Napa County Erv. H23'th
"Interpreting Drinking Water Test Results”: UC Davis Department of Lend, Ajr. and Water Resources -
Cooperative Extension. This 1nformation S provided for your conveniénce. Caltest does not provide
consultation regarding the suitability of water for a given purpose.

2) Boron has an agricultural recommended 1imit snd a state drinking water Action (Advisory) Limit of 1 0
mg/L. Boron effects the health and production of boron sensitive plants, Drinking water with greater than
10 times the Action Limit ieve! are recommended for removal Trom service.

3) Calcium and Magnesium are related to water hardness See Hardness remarks.

4) Copper has a drinking weter Maximum Contaminant Level (MCL) of 1.0 ma/L.

5) Ircn has & drinking water Maximum Contaminant Level (MCL) of 0.3 mg/L.

f) Magresium and Calcium are relatad to water hargness. Seg Hardness remarks

7) Manganese has a drinking water Maximum Contaminant Level (MCL) of 0.05 mg/L.

8) Sample Preparation on 12-04-03 using 245.2 .

Q) S1lica has a2 recommended 11mit of 70 mg/L. S1lica 1n water may etch various nousehold materiais such 2
leaded crystal. marble, tiie, windows. and porcelain.

10) Sodium has a recommended 1imit of 100 mg/L. According o tne American Heart Association, water containing
more than 270 mg/L shouid not be consumed Dy those on & mocderately restrictef socium glet,

11) Zi1c has & drinking water Maximum Contaminant Level (MCL) of 5.0 mg/L.

12) Suggested pH 15 6.5 - 8,5.

1885 North Kelly Road * Napa, California 94558 >
(7N71258-4000 « Fax (707) 226-1001 + e-mail: caltest@caltesilab_com - -
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ELAP Certification 1664

ENVIRONMENTAL ANALYSLES

LAB ORDER No.: D120045
INORGANTC ANALYTICAL RESULTS Page Sof 3
ANALYTE RESULT _R.L. _UNITS D.F. METHOD _ANALYZED _ QC BATCH _NOTES
ALKALINITY 2 SM23208 12.05.03 1030043ALK 1.2
Bicarborate as CaC03 170, 20. ma/L
Hydroxide as CaC03 NO 20. ma/L
Carbonate as CaCo3 NO 20, mo/ L.
Total Alkalinity as CaC03 170 20 ma/L
Cnlcride B 1 mg/L 1 300.0 12.15.03 12392071C 1.3
Electrical Conductance 500 10 umhos/cm 1 SM25108 12 6503 1C30056C0N S
Fluoride 0.1 0.1 my/L 1 300.0 12.17.00 10302071C 1.5
Harcness 180 3 mg/L 1 SM23a08 12.08.03 1.5
Nitrate as N ND 0.1  mg/L 1 360.0 12.17.03 103020710 137
Sulfate 88, 5 mg/L 10 3000 1217 03 10302071C 1.8
Total Anions 5.7 meq/L 1 catC :12.18.03

1)

Z)
3)
4)

5]

6}

7)
8)

The following information is from California Code of Regulations Title 22; Napa County Env. Hezlth
“Interpreting Drinking Water Tast Results™: UC Davis Department of Land. Air. and Water Resocurces -
Cooperative Extensign. This information is provided Tor your convenience. Caltest does not provids
consultation regarding the suitability of water for a givén purpose.

Alkalinity has no regulatory. or recormended level . However. higher alkalinity waters may have @
gistinctly unpleassnt taste. Alkalinities of natural waters rarely exceed 400 to 500 mg/L (as CaCO3)
Chloride has 3 drinking water Maximum Contaminant Level (MCL) of 300 my/L, with a recommended level of
250 mg/L and 2 short term limit of 600 mg/L.

Electrical Conductance has 8 drinking water Maximum Contaminant Leve! (MCL) of 1.500 umhos/cm. with a
recommenced level of 900 umhos/cm and a short térm 1imit of 2,200 umhos/cm. Electrical Conductente 1s a
mezasure of tne ability of a water to conduct an eiectrica’ current and is expressed 1n micromhos per
centimater at 25 cegrees C

Fluoride has a recommended level of 1.0 mg/L 1in temperste ciimates. Fiuorice in concenlrations greater
than 3 mg/L can cause dental fluorosis (a brownish discoloratipn of the teetn), ol
Hardness is due primarily to calcium and magnesium carbonates and bi-carbonates. Up to 60 mg/L s SOFT.
Between 60 to 120 mg/L is MODERATE (typically most desireabie) twoer 120 to 180 mg/L is HARD. Qver 18C
mg/L 1s VERY HARD

ND3-N.HOMEZ The sample was analyzed out of holdtime due to lab error .
Sulfate has a drinking water Maximum Contaminant Level (MCL) of 500 mg/L. with & recommenced level of 250
mg/L and a short term 1Imit of &00 ma/L

1885 North Kelly Road * Napa, California 94558
x RO IZINRANNN « Fav+ (707 2261001 ~ e-mail: caltest@caltestlab.com
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WORATORY

Calt

ENVIRONMENTAL ANALYSES

LAB ORDER No.: 0120044
Fage 1ot &
Sup AL ITY DATA REPOR
Report Date: 19 DeC 2003
Received Date. D1 DEC 2003
Client: Mark Woyshner
Balance Hydrologics. Inc
841 Folger Ave
Berkeley. CA 34710
Project: MARK WEST QUARRY
QC Batch 1D _Methed Matrix
ADILZ90MER 2452 CRINCING WATER
AD31252UND 200.7 ORINKING WATER
AL31Z292UND a0108 DRINKING WATER
AQDJ1293UND 200 8 DRINKING WATER
B030340PH 150.1 OHINZING WATER
1030048ALK SM2 3208 DRINKING WATER
1030056C0N SM25108 DRINKING WATER
10302C71C 30c6¢ DRINKING WATER

fam Sv Chri sg;ne Horn

Project Manager L aboratory Director

~ CALTEST authorizes this report to De reproduced only In 1ts entireLly

Resulis are specifi¢ to the sample as submitted and only to the paramsters repgried

Al anaiyses performed by EPA Methods or Standard Methods (SM) 18th EG. except where naled.
Caltest certifies that test results meet all apolicable NELAC requirements uriless stated otherwise
Results of ‘ND' mean not detected av or above the listed Reperting Limit (R.L.).

Analyte Spike Amounts reported @s 'NS' mean not spiked and will not have recoveries reported

'RPD" means Relative Percent D1TTerence ant RPD ACceptarnce Criteria 1s stated as & maximum

'NC' means not calculated for RPD or Spike Recoveries.

1885 North Kelly Road * Napa, California 94558
FNTYIRR-200N « Fax: (TN71226-1001 = e-mail: caltest@caltestiab, com
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Caltest

W LARORATORY

ENVIRONMENTAL ANALYSES

ELAP Certification 1664

LAB ORDER No.: 01235045
METHOD BLANK ANALYTICAL RESULTS Page 2cof 9
ANALYTE RE R.L. UNITS _ ANALYZED NOTES
0OC BATCH: AQ31290MER
Mercury \D 0.05 ug/L 12.05.03
(C BATCH: AD31252UKND
Barium ND 160 ug/L 12.95:05
Beryliium ND 1 ug/L 12.05.03
Boron ND 0.1 ma/L i2.06 0
Cadmium ND 9 Ja/L 12.05,03
Calcium ND 0.5 ma/L 12.05.03
Chromium N 10. ugrL 12.05,03
Copper ND 0.08 ma/L 12 05.03
Iron ND 0.1 g/l 12.05 03
-ead ND E. ug/L 12.05.03
Magnes um ND 0.5 ma/ L 12.05.03
Mangenese NO 0.03 mag/ L 12.05 03
Nickel ND 10 ug/lL 12 05.03
Potassium ND 1 my/L 12.05.03
Silica. total ND 1. ma/L 12.05.03
Silver ND 10 ug/L 12.05.03
Sodium ND 1 Fg/L 12.05.03
2inc ND 0.05 mg/L 12.05.03
QC BATCH: AD31293UND
Aluminum NO 50 ud /L 12.08.03
Antamony ND 6 ug/L 12.05.03
Arsenic ND 2 ug/1 12 .05.03
Selenium ND 5. ug/L 12,06.03
™allium ND 2. uag/l, 12.05.03
QC BATCH: 1030049A1K
ALKALINITY 12 05.03
Bicarbonate as CaC03 ND 10. ma/L
Hydroxide as CaC03 ND 10. ma/L
Carbonate as CaC03 ND 10, mg/L
Total Alkalimity as CaCO3 ND 10 mg /L

1885 North Kelly Road » Napa, California 94558
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ENVIKONMENTAL ANALYSES

LAB ORDER No. : 0120045
METHOD BLANK ANALYTICAL RESULTS fage 3of 3
ANALYTE RESULT R.L UNITS  AMALYZED MNOTES

QC BATCH: 1030056CON

clectrical Conductance KD 10 gnos/ica 12.09 03

0C BATCH: 10302071IC

Chloride [18950] ND 0.5 ma/L }E }5 N3
Flugride [4825] ND 0.05 ma/L :g_:g_gg
Nitrate as N [5895) ND C i /L 12.16.03
Sulfate [8025] ND 1 my/L 12.16.03

1885 North Kelly Road « Napa, California 94558
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NELAP Accreditation 01103CA ELAP Certification 1664
ENVIRONMIENTAL ANALYSES
LAB ORDER No.: J120045
LABORATORY CONTROL SAMPLE ANALYTICAL RESULTS Page 4 of 29
SPIKE SPIKE\DUP SPKADUP ACCEPTANCE RELY

ANALYTE AMOUNT RESULT __SREC  XREC \RPD DIFF AMALYZED NOTES
QC BATCH: AD31290MER
Marcury 1.00 0,941\ =7 B BU- 120\20 12.05.43
OC BATCH: AD31292UND
Barium 200. 199\ 100\ 83-120\20 12 05.03
Berv] 1ium 200, 207\ 104\ 80-120\20 12.05 02
Boron 0.200 0,197\ 98\ B0-1Z0N20 12.05.03
Cadmium 200 198 \ Qo BO-120\20 12,05 03
Calcium 20-0 195\ 100\ B0-120\20 i2_05.03
Chromun 200 200.\ 100\ 20-120\20 12 05 .03
Copper 0.2¢0 8158\ 100\ B0-1200\20 12,85 @3
Iron 2. &0 2.08\ 108\ E0-120020 12 05.83
Lead 200. 184\ g7\ BO-120\20 12.05.03
Magnesium 20.0 19.6)\ g8\ 80-120\20 12.65.03
Manganese 0.200 (. 198\ 00y B0-120\20 12.05.03
Nickel 200 162 .\ SR\ 80-120\20 12.05.4G3
Potassium 22.0 21. 1\ 96\ 80-120\20 12.65.03
Sil1ca. total 45.0 45,1\ 100\ B0-120020 12.05.63
Stlver 100. 95 .6\ g7\ 80-120\20 12.05.03
Sodium 20.0 20. 1\ 100\ 80-120\20 12.05.03
Zinc 0.200 0. 199\ 190\ 80-120020 12.05.03
QC BATCH: AD31293UND
AT uminum 0.0 J42Z2 6\ 108\ B(-120\20 12.05.03 1
Antimony 20.0 20. 7\ 104\ 75-125\29 i2.95.03
Arsenic 20.0 19.9\ 100\ 75-126\20 12.05.03
Selenium 20.0 21.3\ 108\ 80-120\20 12.65.2
Thallium 20.0 21.2\ 108\ 75-125120 12.05.03

1) A "J" flagged result indicales an estimated concentiration above the Methoo Detection Limit (MOL) ard
below the RL/ML (Reporting Limit/Mininum Level). The 'J’ Tlag 1s equivalent In the DNQ £stimated
Concentration flag.

1885 North Kelly Road + Napa, California 94558
7OV 25R-40N0 » Fax- (707 226-1001 « p-mail: caltest@caltestlat com
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ENVIRONMENTAL

LABORATORY CONTROL SAMPLE ANALYTICAL RESULTS

Caltest

ANALYSES

ELAP Certification 1664

LAB ORDER No. . 0120045
page Sof 9

SPIKE SPIKE\DUP SPKADUP ACCEPTANCE REL%

ANALYTE AMOUNT  _ RESULT _SREC  REC \RPO DIFF ANALYZED
(C BATCH: 1030049ALK
ALKALINITY 2.05.04

Bicarbonate as CaCl3 100 g | a6\ 75-125\20

Hydroxide as CaC03 NOA 75- 12: 20

Czrbonate as CaC03 NV 75-125\2¢

Tote)] Alkalinity as (aCo3 100 98, \ 36\ 75-125\20
QC BATCH: [030056CON

Electrical Conductance 1412. 1370\ g7\ 75-125\20 17 .09.03
QC BATCH: [0302071C
Chlorige [1950] 0.0 11.2\ 112\ 75-125M20 12.16.03
Fluoride [4825] 2.50 2. B2\ 113\ 78-125\20 12.16.03
Nitrate as N [5895) 6.25 7.00\ 112\ 75-125\20 12.16.02
Sulfate [B0Z51 20.0 22 B\ 113\ 75-125\20 12.16.03

1885 North Kelly Road « Napa, California 94558
(7071 258-4000 = Fax: (707) 226-1001 » e-mail: caltest@caltestlab com
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NELAP Accreditation 01103CA ELAP Certification 1664

ENVIRONMENTAL ANALYSES

LAB ORDER No.: 0120045

DUPLICATE SAMPLES ANALYTICAL RESULTS Page 6 of

ORIGINAL DUPLICATE RELY ACCEPT

ANALYTE RSB RESULT RESULT DIFF LIMIT ANALYZED MNOTES

(C BATCH: BO30340PH
OC SAMPLE LAB NUMBER: D110001-30

pH 9.95 985 0.0 20 12.01.03

QC BATCH: I1030049ALK
OC SAMPLE LAB NUMBER: D110722-3

ALKALINITY 12.05.03
Ricarbonate as CaCo3 20. 300, 268 0,7 20
Hydroxige as CaC03 20 NG ND NC 20
Carbonate as CaC03 20 ND ND NC 20
Total Alkalimily as CaCO3 20 30C 298 07 20

QC BATCH: I1030056CON
0C SAMPLE LAB NUMBER: D110786-3

Electrical Conductance 10. 28.2 28.3 0.4 20 1208 03

1885 North Kelly Road - Napa, California 9414-!
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Caltest

ENVIRONMENTAL ANALYSES

LAB ORDER No : D120046
MATRIX SPIKE ANALYTICAL RESULTS Page 7 0f 35

ORIGINAL SPIKE  SPIKE\DUP  SPK\DUP ACCEPTANCE RELX
ANALYTE RESULT _AMOUNT RESULT SREC $REC \RPD_ DIFF ANALYZED NOTES

QC BATCH: AC31290MER
QC SAMPLE LAB NUMBER: [11082i-1

Mercury NO 1.90

o
™o
o
pot

=

102\101  80-120720 1 12.050

Cad

(C BATCH: A031292UND
OC SAMPLE LAB NUMBER: D120046-1

Barium ND 200. 192 \198. 96\88 B0-120\20 2.1 208 43
QC BATCH: AQ31292UND (continued)
(OC SAMPLE LAB NUMBER: D1Z2004&-1

Beryl1ium ND 200,  154.\165 82\82 80-120720 0.6 12.05.03
QC BATCH: AD31292UND (continued)
(0C SAMPLE LAB NUMBER: D1Z20046-1

Eoron J0.0694 0 200 0 244\0 243 B8\90 g0-1z20N20 2.0 12.05.03
0OC BATCH: AD31292UND (continued)
QC SAMPLE LAB NUMBER: [120046-1
Cadmium ND 200 164 .\164 gZ\82 B0-120%20 0.0 12.05.03
QC BATCH: A031292UND (continued)
OC SAMPLE LAB NUMBER: D120046-1
Cajecium 17 .0 20.0 33.7\37.27 BA\IDL 8B0-1Z0V20 9.9 12.05.03

0C BATCH: A0312S2UND (continusd)
(C SAMPLE LAE NUMBER: (120046-1

Chromium N 200 165 \166 RP\83 80-120v20 0.6 12.05.08
OC BATCH: AD31292UND (continued)
QC SAMPLE LAB NUMBER: D120045-1

Copper ND 0.200 0.168\0D.170 BA\B5 80-12002C 1.2 12 6503
QC BATCH: A031282UND (continued)
OC SAMPLE LAB NUMBER: D12004s5-1

Iron ND 2.00 1 69\1.5% B4\B4 B0-120020 0.0 12.05.03
QC BATCH: AO31292UND (continuad)
QC SAMPLE LAB NUMBER: D120046-1

Lezd ND 200, 162.1155 BI\B0 R0-120020 1.9 12.05.03
QC BATCH: AD31282UND (zontinusd)
0C SAMPLE LAB NUMBER: D120Cag-1

Magnes 1um 11.8 0.0 23.8\35.5 85\118 80-120\20 21 12.05.03

1) MS/MSD RPD above control 1imits. LCS and MS/MSD recoveries are in control

1885 North Kelly Road - Napa, California 94558
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ENVIRONMENTAL ANALYSES

LAB ORDER No_: 0120040
MATRIX SPIKE ANALYTICAL RESULTS Page B of ¢

ORIGINAL SPIKE  SPIKE\DUP  SPK\DUP ACCEPTANCE RELX
ANALYTE RESULT _AMOUNT RESULT IREC 3IREC \RPD DIFF ANALYZED NOTES

(0C BATCH: A031292UND (countinued)

QC BATCH:; AQ31292UND (cuntinued)
QC SAMPLE LAB NUMBER. D120045-1

Manganese ND 0.200 0,164\0.165 82\82 80-120v20 0.6 12.05.03
QC BATCH: AQ31292UND (continued)
QC SAMPLE LAB NUMBER: D120046-1

Nicke! NO  200. 163.\162 82\81 80-120\20 0.6 12.05.03
QC BATCH: A031292UND (contirued)
QC SAMPLE LAB NUMBER: D120045-1

Batassium 2.27 22 .0 24 B\25 .5 102\105 BO-1200\20 2.8 12 (5.03
OC BATCH: AQ31292UND (continusd)
QC SAMPLE LAB NUMBER: D120045-1
S1lica. total 418 45 0 79 £\89 4 Ba\i06 80120020 31Z2. 12 05.03
OC BATCH: A031292UND (continued)
QC SAMPLE LAB NUMBER: D120045-1
Siiver NC 100 83.0\83.0 BRI B0-120\20 0.0 12 G5 03

(C BATCH: A031292UND (continued)
OC SAMPLE LAB NUMBER: [120046-1

Sedium ag.1 20.0 8 1\683.0 95\120 80-120\20 8 1 12.05.03
QC BATCH: AD31292UND (continued)
OC SAMPLE LAB NUMBER: D120046-1

Zinc ND  0.200 0.170\0.170  85\85 80-120\20 0.0 12.05.03

QC BATCH: AQ31293UND
QC SAMPLE LAB NUMBER: D120045-1

Aluminum ND 80.0 B5.5\84.0 1077105 80-120M\20 1,8 12.08.03
QC BATCH: AD31293UND (continued)
0C SAMPLE LAB NUMBER: D120046-1

Ant imony ND 200 21.6\20.5 108\132 75-125\20 5.2 12.05.03
QC BATCH: AD31293UND (continued)
QC SAMPLE LAB NUMBER: [1120048-1
Arsemic Ji. 536 20 0 24.2\22 5 1184110 75-128\20 7.3 12.05.03

1885 North Kelly Road = Napa, California 94558
(TN 2384000 « Fax: (707) 226-1001 + e-mail: caltest@ caltestlab. com
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NELAFP Accreditation 01103CA

MATRIX SPIKE ANALYTICAL RESULTS

ANALYTE

ELAP Certification 1664

ENVIRONMENTAL ANALYSES

LAB ORDER No.: D12

ORIGINAL SPIKE SPIKE\DUP  SPK\DUP ACCEPTANCE RELY
__ BESULT _AMOUNT  RESUIT  _ 3REC 3IREC \RPD DIFF

QOC BATCH: ADA1293UND (continued)

QC BATCH: AD31293UND (continued)
OC SAMPLE LAB NUMBER: D120048-1

Selenium J1.84 20.0 253.2\23.3 117\108 B80-120\20 7.8 12.05 03
(OC BATCH: AQ3I293UND (contirued)

OC SAMPLE LAB NUMBER: £120046-1

Thallium ND 20.0 20.3\18.5 102\98° 75-125\20 4.0 12 05.03
{(0C BATCH: 10302071C

OC SAMPLE LAB NUMBER: D120567-1

Cnloride [1950) 217 80.0 282 .\298 81\101 75-125\20 5.5 12.15.03
OC BATCH: T0302071C (continued)

(C SAMPLE LAB NUMBER: D120567-1

Fiuoride [4B25] 0.51 20.0 22 3\23.4 185\114 75-125\20 4.8 :2.16.03
QC BATCH; I0302071IC (continued)

OC SAMPLE LAB NUMBER: D120867-1

Nitrate as N [5895] ND 50.0 61 8\pZ 4 1281125 75-125\20 :12.16 03
(C BATCH: 10302071C (continued)

(C SAMPLE LAB NUMBER: D120567-1

Sulfate [8025] 101. 150 270 \2B4 106\114 75-3125\20 5.1 12.16.03

1885 North Kelly Road + Napa. California 94558 <
0 258-4000 = Fax: (7071 226-1001 + e-mail caltest@caltestiab.com .
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NELAP Accreditation 01103CA C 1 ELAP Certification 1664
ANALYTICAL LABORATORY
ENVIRONMENTAL ANALYSES
SAMPLE SUMMARY

ProjectiD: MARKWEST QUARRY

Lab ID Sample ID Matrix Date Collected Date Received
H020233001 MARK WEST QUARRY Drinking Water 2/6/2007 14:00 2/6/2007 16:00

3/19/2007 16:48 REPORT OF LABORATORY ANALYSIS Page 2 of 11

This report shall not be reproduced, except in full,
without the written consent of CALTEST ANALYTICAL LABORATORY.

1885 North Kelly Road ¢ Napa, California 94558
(707) 258-4000 * Fax: (707) 226-1001 ¢ e-mail: info@caltestlabs.com
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NELAP Accreditation 01103CA ELAP Certification 1664

~ Caltest

| ANALYTICAL LABORATORY

ENVIRONMENTAL ANALYSES

NARRATIVE
Lab Order:  H020233

ProjectID:  MARK WEST QUARRY

General Qualifiers and Notes

CALTEST authorizes this report to be reproduced only in its entirety. Results are specific to the sample(s) as
submitted and only to the parameter(s) reported.

Caltest certifies that test results meet all applicable NELAC requirements uniess stated otherwise.
All analyses performed by EPA Methods or Standard Methods (SM) 18th Ed. except where noted.

Caltest collects samples in ccmplian'oe with 40 CFR, EPA Methods, Gal. Title 22, and Standard Methods.

Dilution Factors (DF) reported greater than '1' have been used to adjust the result, Reporting Limit (R.L.), and
Method Detection Limit (MDL).

All Solid, sludge, and/or biosolids data is reported in Wet Weight, unless otherwise specified.

Results Qualifiers: Report fields may contain codes and non-numeric data comelating to one or more of the
following definitions:

ND - Non Detect - indicates analytical result has not been detected.

RL - Reporting Limit is the quantitation limit at which the laboratory is able to detect an analyte with a certain
level of confidence. Generally, this represents the laboratory's lowest calibration point,

J - reflects estimated analytical result value detected below the Reporting Limit (R.L.) and above the Method
Detection Limit (MDL). The 'J' flag is equivalent to the DNQ Estimated Concentration flag.

E -indicates an estimated analytical result value.

B - indicates the analyte has been detected in the blank associated with the sample.
NC - means not able to be calculated for RPD or Spike Recoveries.

SS - compound is a Surrogate Spike used per laboratory quality assurance manual.

NOTE: This document represents a complete Analytical Report for the samples referenced herein and should
be retained as a permanent record thereof.

3/19/2007 16:48 REPORT OF LABORATORY ANALYSIS Page 3 of 11

This report shall not be reproduced, except in full,
without the written consent of CALTEST ANALYTICAL LABORATORY.
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NELAP Accreditation 01103CA R l ELAP Certification 1664
= . i ANALYTICAL LABORATORY
ENVIRONMENTAL ANALYSES
ANALYTICAL RESULTS

Lab Order; H020233

Project ID MARK WEST QUARRY

Lab ID: H020233001 Date Collected: 2/6/2007 14:00 Drinking Water

SampleiD: MARK WEST QUARRY Date Received: 2/6/2007 16:00

Parameters Result Units R.L DF Prepared Analyzed Batch Qual

pH, Electrometric Analysis Analytical Method: EPA 150.1 Analyzed by: KMC

pH 8.0 pH Units 1 02/07/07 00:00 BIO 3943

Calculations Analytical Method: Calculation Analyzed by: LM

Hardness Calculation 98 mg/L 1 02/09/07 00:00 CALC

Total Anions 4.6 meqg/L 1 02/08/07 20:49 CALC

Total Cations 4.2 meg/L 1 02/09/07 00:00 CALC

Metals Analysis by ICP, Undigested Analytical Method: EPA 200.7 Analyzed by: LM

Boron ND mgiL 0.10 1 02/08/07 00:00 MIC 2037

Calcium 24 mglL 0.50 1 02/08/07 00:00 MIC 2037

Iron ND mg/L 0.10 1 02/09/07 00:00 MIC 2037

Magnesium 9.4 mg/L 0.50 1 02/09/07 00:00 MIC 2037

Manganese 0.032 mg/L 0.020 1 02/08/07 00:00 MIC 2037

Potassium 2.3 mglL 1.0 1 02/13/07 00:00 MIC 2037

Silica (as Si02) 58 mg/L 1.0 1 02/08/07 00:00 MIC 2037

Sodium 52 mgiL 1.0 1 02/09/07 00:00 MIC 2037

Zinc 0.17 mg/L 0.050 1 02/09/07 00:00 MIC 2037

Metals Analysis by ICPMS, Analytical Method: EPA 200.8 Analyzed by: SMD

Undigested

Arsenic ND mg/L 0.002 1 02/09/07 15:36 MMS 3023

Electrical Conductance Analysis Analytical Method: EPA 120.1 Analyzed by: AL

Conductivity 430 umhos/c 10 1 02/08/07 00:00 WET 3077

m

Anions by lon Chromatography Analytical Method: EPA 300.0 Analyzed by: MYS

Chioride ' 15 ma/l 10 10 02/08/07 21:06 WIC 1587

Fluoride ND mg/L 0.1 1 02/08/07 20:48 WIC 1597

Nitrate, as NO3 ND mg/L 2 1 02/08/07 20:48 WIC 1587

Sulfate (as S04) 56 mg/L 5 10 02/08/07 21:068 WIC 1597

Alkalinity, Total by Standard Methods  Analytical Method: SM20-2320 B Analyzed by: EJP

Alkalinity, Total (as CACO3) 150 ma/L 10 1 02/16/07 00:00 WTI 1331

Bicarbonate (as HCO3) 180 mg/L 12 1 02/16/07 00:00 WTI 1331

Carbonate (as CO3) ND mg/l. 6.0 1 02/16/07 00:00 WTI 1331

Hydroxide (as OH) ND mgiL 1.7 1 02/16/07 00:00 WTI 1331
3/19/2007 16:48 REPORT OF LABORATORY ANALYSIS Page 4 of 11
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NELAP Accreditation 01103CA ELAP Certification 1664

. Caltest

i ANALYTICAL LABORATORY

ENVIRONMENTAL ANALYSES

QUALITY CONTROL DATA

Lab Order: H020233
Project ID: MARK WEST QUARRY

SAMPLE DUPLICATE: 139376

H020001006 DUP Max
Parameter Units : Resuit Result RPD RPD Qualifiers
pH pH Units 6.8 6.82 0.3

M :
METHOD BLANK: 138192
Blank Reporting

Parameter Resuit Limit Units Qualifiers
Iron ND 0.10 mgiL
Magnesium ND 0.50 mg/L
Manganese ND 0.020 mg/L
Potassium ND 1.0 mg/L
Sodium ND 1.0 mg/L
Boron ND 0.10 mg/L
Zinc ND 0.050 mgiL
Caleium ND 0.50 mg/L
Silica (as SI02) ND 1.0 mg/L

LABORATORY CONTROL SAMPLE: 138193

Spike LCS LCS % Rec
Parameter Units Conec. Result % Rec Limits Qualifiers
Iron mg/L 2 2.21236 111 80-120
Magnesium mg/L 20 19.82588 a9 80-120
Manganese mgfL 0.2 0.20658 103 80-120
Potassium mg/L 22 21.05163 96 80-120
3/18/2007 16:48 REPORT OF LABORATORY ANALYSIS Page 5 of 11
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NELAP Accreditation 01103CA

Lab Order: H020233
Project ID: MARK WEST QUARRY

. Caltest

5 ANALYTICAL LABORATORY

ENVIRONMENTAL ANALYSES

QUALITY CONTROL DATA

ELAP Certification 1664

Spike LCS LCS % Rec

Parameter Units Cone. Resuilt % Rec Limits Qualifiers
Sodium mg/L 20 21.69351 108 80-120
Boron mg/L 0.2 0.20057 100 80-120
Zinc mg/L 0.2 0.20025 100 80-120
Calcium mail 20 20.24983 101 80-120
Silica (as Si02) mg/L 43 4545827 108 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 138194 138185

H020233001 Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Result Result %Rec %Rec Limit RPD RPD Qualifiers
fron mg/L o 2 207404 2.07432 104 104 80-120 0 20
Magnesium mg/L 9.4 20 29.16655 20.13254 a9 99 80120 01 20
Manganese mg/L 0.032 0.2 0.22895 023045 99 99 B0-120 0.7 20
Potassium mgfL 23 22 28.36944 27.8B1962 119 116 80-120 2 20
Sodium mg/L 52 20 73.98603 73.50517 110 108 80120 0.7 20
Boron mg/L 0.1 0.2 0.30614 030892 103 105 80120 0.9 20
Zinc mg/L 017 0.2 0.358527 0.38934 93 95 80120 11 20
Calcium mg/L 24 20 43.03736 43.26961 97 68 80120 05 20
Silica (as Si02) ma/L 58 42,8 1032931 102.9685 105 104 80-120 0.3 20

METHOD BLANK: 138111
Blank Reporting

Parameter Result Limit Units Qualifiers
Arsenic ND 0.002 mg/L
LABORATORY CONTROL SAMPLE: 138112

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Arsenic ug/L 0.02 18.61 a3 85-115

3/19/2007 16:48
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NELAP Accreditation 01103CA ELAP Certification 1664

Caltest

ANALYTICAL LABORATORY

ENVIRONMENTAL ANALYSES

QUALITY CONTROL DATA
Lab Order: H020233

Project ID: MARK WEST QUARRY

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 138113 138114

H010984001 Spike mMs MSD Ms MSD %Rec Max
Parameter Units Result Conc, Result Result 9%Rec %Rec Limit RPD RPD Qualifiers
Arsenic ug/L 0.008 20 26,793 24542 o5 84 85115 88 202

METHOD BLANK:

Biank Reporting
Parameter Result Limit Units Qualifiers

Conductivity ND 10 umhos/c

LABORATORY CONTROL SAMPLE: 138042

Spike LCS LCS % Rec
Parameter Units Cone. Result % Rec Limits Qualifiers
Conductivity umhos/c 1000 981.2 g8 80-120
SAMPLE DUPLICATE: 138043
H010984001 DUP Max
Parameter Units Result Resuit RPD RPD Qualifiers
Conductivity umhos/c 374.3 3776 0.8

METHOD BLANK: 139887

Blank Reporting

Parameter Result Limit Units Qualifiers

Chioride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate, as NO3 ND 2 mg/L

Sulfate (as S04) ND 0.5 mg/L
3/18/2007 16:48 REPORT OF LABORATORY ANALYSIS Page 7 of 11
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NELAP Accreditation 01103CA

Caltest

NALYTICAL LABORATORY

ENVIRONMENTAL ANALYSES

QUALITY CONTROL DATA

Lab Order: H020233
Project ID: MARK WEST QUARRY

ELAP Certification 1664

LABORATORY CONTROL SAMPLE: 139888

Spike LCS Lcs % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Chloride mg/L 10 9.823 98 90-110
Fluoride mg/L 25 2.462 g8 90-110
Nitrate, as NO3 mg/L 28 27.06287 98 80-110
Sulfate (as SO04) mg/L 20 19.699 a8 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1398380 1398091

H020214001 Spike MS mMsD MS MSD % Rec Max

Parameter Units Result Conc. Result Result % Rec % Rec Limit RPD RPD Qualifiers
Chloride mg/L 110 8 165.556 166.204 661 660 90-110 04 203
Fluoride mg/L 0.52 2 2.623 2.757 105 112  90-110 5 203
Nitrate, as NO3 mg/L B4 22.2 137.3477 137.8261 241 243 90110 03 203
Sulfate (as SO4) mg/L :le] 16 134.337 134.498 286 287 90110 01 203

METHOD BLANK: 140125
Blank Reporting
Parameter Result Limit Units Qualifiers
Alkalinity, Total (s CACO3) ND 10 mg/L
Carbonate (as CO3) ND 6.0 mg/L
Bicarbonate (as HCO3) ND 12 mgiL
Hydroxide (as OH) ND 1.7 mg/L
LABORATORY CONTROL SAMPLE: 140126
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Alkalinity, Total (as CACQ3) mg/L 100 97 a7 80-120
Carbonate (as CO3) 0
Bicarbonate (as HCO3) mg/L 120 118.34 a7 80-120
Hydroxide (as OH) 0
3/19/2007 16:48 REPORT OF LABORATORY ANALYSIS Page 8 of 11
oA This report shall not be reproduced, except in full,
“b[b]aé’ without the written consent of CALTEST ANALYTICAL LABORATORY.
1885 North Kelly Road ® Napa, California 94558 an
(707) 258-4000 * Fax: (707) 226-1001  e-mail: info@caltestlabs.com EAY


mailto:info@caltestlabs.com

NELAP Accreditation 01103CA ELAP Certification 1664

. Caltest

ANALYTICAL LABORATORY

ENVIRONMENTAL ANALYSES

QUALITY CONTROL DATA
Lab Order; H020233

Project ID: MARK WEST QUARRY

SAMPLE DUPLICATE: 140127

H020220001 pup Max
Parameter Units Resuilt Result RPD RPD Qualifiers
Alkalinity, Total {as CACO3) mg/L 78 78 0
Carbonate (as CO3) ma/L 0 0 0
Bicarbonate (as HCO3) mg/L 95,16 95.16 0
Hydroxide (as OH) mg/L 0 0 0
3/19/2007 16:48 REPORT OF LABORATORY ANALYSIS Page 9 of 11
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NELAP Accreditation 01103CA

Caltest

2 I ANALYTICAL LABORATORY

ENVIRONMENTAL ANALYSES

QUALITY CONTROL DATA QUALIFIERS

Lab Order. H020233
Project ID: MARK WEST QUARRY

ELAP Certification 1664

QUALITY CONTROL PARAMETER QUALIFIERS

Results Qualifiers: Report fields may contain codes and non-numeric data correlating to one or more of the
following definitions:

NS - means not spiked and will not have recoveries reported for Analyte Spike Amounts
NC - means not able to be calculated for RPD or Spike Recoveries.

QC Codes Keys: These descriptors are used to help identify the specific QC samples and clarify the report.
MB - Method Blank

LCS/LCSD - Laboratory Control Spike / Laboratory Control Spike Duplicate

DUP - Duplicate of Original Sample Matrix

MS/MSD - Matrix Spike / Matrix Spike Duplicate

RPD - Relative Percent Difference

%Recovery - Spike Recovery stated as a percentage

Sample reanalyzed/confirmed out of holdtime.

2 Low Matrix Spike recovery(ies) due to possible matrix interferences in the QC sample. QC batch accepted
based on LCS and RPD results.
3 High Matrix Spike recovery(ies) due to possible matrix interferences in the QC sample. QC baich accepted
based on LCS and RPD results.
3/10/2007 16:48 REPORT OF LABORATORY ANALYSIS Page 10 of 11
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NELAP Accreditation 01103CA l ELAP Certification 1664
_‘ ANALYTICAL LABORATORY
ENVIRONMENTAL ANALYSES
QUALITY CONTROL DATA CROSS REFERENCE TABLE
Lab Order; H020233
Project ID: MARK WEST QUARRY
Analytical
Lab 1D Sample ID QC Batch Method QC Baftch Analytical Method Batch
H020233001 MARK WEST QUARRY EPA 150.1 BIO/3943
H020233001 MARK WEST QUARRY Calculation CALC/ Calculation CALC/
H020233001 MARK WEST QUARRY EPA 200.7 MIC/2037
H020233001 MARK WEST QUARRY EPA 200.8 MMS/3023
H020233001 MARK WEST QUARRY EPA 120.1 WET/3077
H020233001 MARK WEST QUARRY EPA 300.0 WIC/1897
H020233001 MARK WEST QUARRY SM20-2320 B WT1/1331
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1885 N. KELLY ROAD ¢ NAPA, CA 94558 = (707) 258-4000 » Fax (707) 226-1001 ® www.caltestlab.com LABORDER # .
Caltest SAMPLE CHAIN PAGE oF Hozo 233
PROJECT #/ PROJECT MAME P.O.#
) anacyricacuasoratory | OF CUSTODY MDY UJ 2 ‘?’.— A oot \/
CLIENT: ' REPORT TO: ANALYSES REQUESTED
Bealence l"'"l &faloﬂyl <S
RESS: crrv 0 STATE: Zp: TURREARDENR
é \ ﬁo(c’rur 3erkelev CA Y10 i TIME
BILLING ADDRESS: STANDARD
S'Q-.H-\. £ O RUSH
PHONE #: FA}( PHONE: SAMPLER [F’FHNT & SIGN NRM DUE DATE:
CALTEST| DATE TIME CONTAINER CLIENT
# SAMPLED | SAMPLED | MATRIX| AMOUNT/TYPE| PRESERVATIVE SAMPLE IDENTIFICATION SITE LAB # REMARKS
eled o0 | ool BRO3| M L ric \urexd Querin
By submittal of sample(s), clierlt agrees to abide by the Terms and Conditionf, set forth on the reverse of this document.
RELINQUISHED B~/ 4 DYTEZIME RecEEREY RELINQUISHED BY DATE/TIME RECEIVED BY
Batriples 0 al i yaa | JEmPL | SEALE N e DAL Y__! W MATRIX: AQ = Aqueous Nondrinking Water, Digested Metals:
is. | BD: BIO WG, AA Con COMMENTS FE = Low R.L.s, Aqueous Nandrinking Water, Digested Metals;
i :-z’ DW = Drinking Water; SL = Soil, Sludge, Solid; FP = Free Product
3lce: aa sv VOA
W - CONTAINER TYPES: AL =Amber Liter; AHL = 500 ml
i3 | SIL: HP. PT, QT VOA , i Amber; PT = Pint (Plastic); QT=Quart (Plastic); HG = Half Gal-
L '- lon (Plastic); SJ = Soil Jar; B4 = 4 oz, BACT, BT = Brass Tube;
‘el + B ' 1
EI s W’.HNF}“ HySO, NaOH _ : VOA = 40 mL.VOA; OTC = Other Type Container
iz |PlL:FNG,—H80, _ _NeOH____HOL___ . : R PR M_____F

YELLOW - CLIENT COPY TO ACCOMPANY FINAL REPORT  PINK - GLIENT GOPY AS REGEIPT AEV. 11/03

WHITE - LABORATORY



ANALYTICAL CHEMISTS

and
BACTERIOLOGISTS
Approved by State of California TEL: 831-724-5422
FAX: 831-724-3188
42 HAMGAR WAY
WATSONVILLE
CALIFORMIA,
23074
LsA
Balance Hydrologics Inc. Work Order #: 1070611
800 Bancroft Way, Suite 101 - Reporting Date: July 29, 2011
Berkeley, CA 94710-2227 -
Attn: Mark Woyshner
Date Received: July 22, 2011
Project # / Name: 211046 / Mark West Quarry
Water System #: NA
Sample Identification: Well Below Sub-Drain A, sampled 7/21/2011 10:15:00AM
Sampler Name / Co.: Mark Woyshner / Balance Hydrologics
Matrix: Water State
Laboratory #: 1070611-01 Drinking
Water Analysis Date
Results Units RL Limits 4 Method Analyzed Flags
General Mineral
pH 7.6 pH Units 0.1 - EPA 150.1 07/22/11
Specific Conductance (EC) 380 uS/cm 1.0 1600 SM2510B 07/22/11
Hydroxide as OH ND mg/L 2.0 - SM 2320B 07/22/11
Carbonate as CO3 ND mg/L 2.0 - SM 2320B 07/22/11
Bicarbonate as HCO3 250 mg/L 2.0 - SM 2320B 07/22/11
Total Alkalinity as CaCO3 200 mg/L 2.0 - SM 2320B 07/22/11
Hardness 120 mg/L 5.0 - SM 2340 B 07/26/11
Total Dissolved Solids 240 mg/L 10 1000 SM2540C 07/27/11
Nitrate as NO3 ND mg/L 1.0 45 EPA 300.0 07/22/11
Chloride 4.8 mg/L 1.0 500 EPA 300.0 07/22/11
Sulfate as SO4 6.2 mg/L 1.0 500 EPA 300.0 07/22/11
Fluoride 0.1 mg/L 0.10 2 EPA 300.0 07/22/11
Calcium 31 mg/L 0.50 - EPA 200.7 07/26/11
Magnesium 9.1 mg/L 0.50 - EPA 200.7 07/26/11
Potassium 0.94 mg/L 0.50 - EPA 200.7 07/26/11
Sodium 34 mg/L 0.50 - EPA 200.7 07/26/11
Iron ND ug/L 50 300 EPA 200.7 07/26/11
* Manganese 56 ug/L 20 50 EPA 200.7 07/26/11
Copper ND ug/L 50 1000 EPA 200.7 07/26/11
Zinc ND ug/L 50 5000 EPA 200.7 07/26/11

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
State Drinking Water Limits: - as listed by California Administrative Code, Title 22.
* - a * in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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ANALYTICAL CHEMISTS

and
BACTERIOLOGISTS
Approved by State of California TEL: 831-724-5422
FAX: 831-724-3188
42 HANGAR WAY
WATSONVILLE
CALIFQRMIA
23074
LIKT
Balance Hydrologics Inc. Work Order #: 1070611
800 Bancroft Way, Suite 101 - Reporting Date: July 29, 2011
Berkeley, CA 94710-2227 -
Attn: Mark Woyshner
Date Received: July 22, 2011
Project # / Name: 211046 / Mark West Quarry
Water System #: NA
Sample Identification: 4500 Porter Creek Rd. Well, sampled 7/21/2011 11:00:00AM
Sampler Name / Co.: Mark Woyshner / Balance Hydrologics
Matrix: Water State
Laboratory #: 1070611-02 Drinking
Water Analysis Date
Results Units RL Limits 4 Method Analyzed Flags
General Mineral
pH 7.5 pH Units 0.1 - EPA 150.1 07/22/11
Specific Conductance (EC) 500 uS/cm 1.0 1600 SM2510B 07/22/11
Hydroxide as OH ND mg/L 2.0 - SM 2320B 07/22/11
Carbonate as CO3 ND mg/L 2.0 - SM 2320B 07/22/11
Bicarbonate as HCO3 310 mg/L 2.0 - SM 2320B 07/22/11
Total Alkalinity as CaCO3 250 mg/L 2.0 - SM 2320B 07/22/11
Hardness 200 mg/L 5.0 - SM 2340 B 07/26/11
Total Dissolved Solids 300 mg/L 10 1000 SM2540C 07/27/11
Nitrate as NO3 ND mg/L 1.0 45 EPA 300.0 07/22/11
Chloride 4.7 mg/L 1.0 500 EPA 300.0 07/22/11
Sulfate as SO4 21 mg/L 1.0 500 EPA 300.0 07/22/11
Fluoride 0.14 mg/L 0.10 2 EPA 300.0 07/22/11
Calcium 45 mg/L 0.50 - EPA 200.7 07/26/11
Magnesium 22 mg/L 0.50 - EPA 200.7 07/26/11
Potassium 1.2 mg/L 0.50 - EPA 200.7 07/26/11
Sodium 26 mg/L 0.50 - EPA 200.7 07/26/11
Iron ND ug/L 50 300 EPA 200.7 07/26/11
Manganese ND ug/L 20 50 EPA 200.7 07/26/11
Copper ND ug/L 50 1000 EPA 200.7 07/26/11
Zinc ND ug/L 50 5000 EPA 200.7 07/26/11

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
State Drinking Water Limits: - as listed by California Administrative Code, Title 22.
* - a * in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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ANALYTICAL CHEMISTS

and

BACTERIOLOGISTS
Approved by State of California TEL: 831-724-5422

SOIL CONTROL LAB

FAX: 831-724-3188

42 HANGAR WaY
WATSONVILLE
CALIFORMIA,
23074
USA
Balance Hydrologics Inc. _ Work Order #: 1070611
800 Bancroft Way, Suite 101 - Reporting Date: July 29, 2011
Berkeley, CA 94710-2227 -
Attn: Mark Woyshner
Date Received: July 22, 2011
Project # / Name: 211046 / Mark West Quarry

Water System #:
Sample Identification:
Sampler Name / Co.:
Matrix:

Laboratory #:

General Mineral
pH
Specific Conductance (EC)
Hydroxide as OH
Carbonate as CO3
Bicarbonate as HCO3
Total Alkalinity as CaCO3
Hardness
Total Dissolved Solids
Nitrate as NO3
Chloride
Sulfate as SO4
Fluoride
Calcium
Magnesium
Potassium
Sodium
Iron
Manganese
Copper
Zinc

NA
4512 Porter Creek Rd. Well, sampled 7/21/2011 11:15:00AM
Mark Woyshner / Balance Hydrologics

Water State
1070611-03 Drinking
Water Analysis Date
Results Units RL Limits « Method Analyzed Flags

7.8 pH Units 0.1 - EPA 150.1 07/22/11
480 uS/cm 1.0 1600 SM2510B 07/22/11
ND mg/L 2.0 - SM 2320B 07/22/11
ND mg/L 2.0 - SM 2320B 07/22/11
310 mg/L 2.0 - SM 2320B 07/22/11
250 mg/L 2.0 - SM 2320B 07/22/11
180 mg/L 5.0 - SM 2340 B 07/26/11
300 mg/L 10 1000 SM2540C 07/27/11
ND mg/L 1.0 45 EPA 300.0 07/22/11
5.6 mg/L 1.0 500 EPA 300.0 07/22/11

10 mg/L 1.0 500 EPA 300.0 07/22/11
0.16 mg/L 0.10 2 EPA 300.0 07/22/11
36 mg/L 0.50 - EPA 200.7 07/26/11
22 mg/L 0.50 - EPA 200.7 07/26/11
0.65 mg/L 0.50 - EPA 200.7 07/26/11
30 mg/L 0.50 - EPA 200.7 07/26/11
ND ug/L 50 300 EPA 200.7 07/26/11
46 ug/L 20 50 EPA 200.7 07/26/11
ND ug/L 50 1000 EPA 200.7 07/26/11
95 ug/L 50 5000 EPA 200.7 07/26/11

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
State Drinking Water Limits: - as listed by California Administrative Code, Title 22.
* - a * in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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sOIL CONTROL LAB CHAIN-OF-CUSTODY

COMPANY NAME: Boed e rolo
A o ch-; Shne v
aooress: P00 RBawc rgj.-l. WL\.[ EL;-I-Q_ 1a)
_é,e.rkde.\-e.-t Ce  SMNF = _
PHONE: SIS — W=D Q‘O —~1000 % 298| .
Sio ~ Fet ~(ow)

\NC

ATTN:

FAX:

COMME