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EXECUTIVE SUMMARY

This study was performed to evaluate some aternatives that can be used by the WSRCD to obtain
aggregate materials that can be used for placement in Clear Creek as part of Phase 2B of the Lower
Clear Creek Floodway Restoration project. The study was performed in response to agency concerns
raised about the possible presence of mercury in sand-size and smaler sediment fractions of dredge
tailings at Reading Bar and the Former Shooing Gallery, which are planned for use as aggregate source
locations for the project.

A total of nine aternatives were evaluated during this study. Alternative evaluations consisted of
sampling dredge tailings from Reading Bar and the Former Shooting Gallery, and screening those
materials through four screens with openingsof 5” 7, 134", 17, and 3/16". The screening was performed
to evauate the grain-size distribution of dredge tailings and to estimate the efficiency of the screening to
dlow sand-size and smaler particles to pass through the screens. The following table presents the
grain-size distributions estimated during this study:

Screened Particle Size Distribution
Percent Retained Per cent Retained
Aggregatenterval (Coarser Tailings) (Finer Tailings)

Greater than 5” 8.2 13
5" to 1¥%2” 40.5 8.2
1%" to1” 21.4 6.2

1" to 3/16” 13.6 8.0
Smaller than 3/16” 16.3 76.3

The screening efficiency was found to be the following during this study:

Average Screening Efficiency
Aqggregate Interval Scr eening Efficiency
Greater than 5" 99.8%
5" to 12" 99.8%
12" to 1" 98.6%
1" to 3/16” 83.7%
Smaller than 3/16” NA

Based on the data observed during this study, the following percentages of materials at the Reading Bar
and Former Shooting Gallery sites are greater than sand-size:

Percentage of Coarse Material Retained on Selected Screen Sizes

. Screen Size (Maximum Aperture Dimension)
Sour ce Location 316" T 1y
Reading Bar 73% 61% 48%
Former Shooting Gallery 63% A3% 24%
Composite 68% 52% 36%

Based on data provided to SHN by the WSRCD, it is understood that there are approximately 350,000
cubic yards of excavatable materials available from the two source areas. SHN understands that the
Reading Bar and Former Shooting Gallery sites have about 40,000 yd® and 294,000 yd® of tailings
available, respectively. Using the bulking data, screening results, and the volume estimates provided
by the WSRCD, the following table presents the estimated volumes of materias available from the
two source sites for the three screen sizes used for this study:

SHN Consulting Engineers & Geologists, Inc. ES1
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Volume Estimates for Selected Screen Sizes

Source Location

Screen Size (Maximum Aperture Dimension)

3/16" 1 1"
Reading Bar 29,000 yd® 24,500 yd” 19,000 yd*
Former Shooting Gallery 185,000 yd® 127,000 yd® 70,000 yd®
Tota Volume 214,000 yd® 151,500 yd® 89,000 yd®

It was observed that through historical operations, the dredge tailings are generaly segregated into
relatively coarse and fine layers on site, with the fine tailings located benesth the coarse tailings. The
coarse tailings have a smal fraction of sand-size and smaller materials. It is SHN’s opinion that it is
possible to visualy screen the coarse and fine tailings piles and that the coarse tailings piles can be used,
without screening, for the restoration project.

Estimated costs were compiled for the project dternatives. The costs for acquiring aggregate ranged
from free (aside from possible payments to BLM) where contractors exchange tailings or a portion of
tailings for a smaller proportion of processed tailings or aggregate derived offsite, to $1,980,000 for the

most expensive alternative.

SHN Consulting Engineers & Geologists, Inc.
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INTRODUCTION

SHN Consulting Engineers & Geologists, Inc. (SHN), is pleased to provide this study of alternatives
and estimated costs for aggregate processing in relation to Phase 2B of the Lower Clear Creek
Floodway Restoration project. The project is located in Shasta County, California, as shown on
Figure 1 — Site Location Map.

PROJECT UNDERSTANDING

SHN understands the subject study is proposed to help identify aternatives for completion of Phase
2B of the Lower Clear Creek Floodway Restoration project. It is understood that the Western Shasta
Resource Conservation District (WSRCD) is proposing to utilize dredge tailings from historical
mining operations to backfill gravel mine pits on Clear Creek in an effort to rehabilitate the drainage
under this phase of the project. There is a concern from local regulatory agencies that the dredge
tailings might contain significant concentrations of mercury in the sand-size and smaller fraction of
the tailings, which could necessitate the sorting or trading of the tailings prior to placement within the
rehabilitation area. This study is intended to evaluate various processing and trading aternatives that
will yield acceptable aggregate materials to complete the project.

STUDY PURPOSE

The purpose of the study, according to the Request for Proposal (RFP), is to evauate the costs,
production methods, and logistics of sorting or trading the dredge tailings. Four primary aternatives
were identified in the RFP and SHN has supplemented those aternatives with modifications or
additions. The aternatives identified for this study are listed in Table 1.

TABLE 1
Project Alternatives

Alternative 1 Sort the dredge tailings on site.

Have the dredge tailings processed at an existing offsite commercial
aggregate facility.

Same as Alternative 2 but the processor would be allowed to retain the
smaller soil fraction for areduced processing cost.

Alternative 2

Alternative 2A

Same as Alternative 2 but the processor would screen materials for free in
Alternative 2B | exchange for keeping a designated particle-size threshold screened from
bulk materials.

Trade the bulk, unprocessed dredge tailings for sorted coarse materials

Alternative3 derived from an off-site source.
Alternative 3A Same as Alternative 3 but o_ffsite m_at_erial will be provided at no cost in
exchange for alarger proportion of tailings.
Alternative 4 Trade the bulk, unprocessed dredge tailings for unsorted offsite aggregate
materials having asimilar grain-size distribution.
Alternative 4A Same as Alternative 4 but qffste m.at'erlal will be provided at no cost in
exchange for alarger proportion of tailings.
Alternative5 Visual screening of excavated materials during extraction.

SHN Consulting Engineers & Geologists, Inc. Pagel
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According to the RFP, the sorting evaluations performed during this study are to conform with standard
test method ASTM D422 and particle-size evauations are to be made at three gradations between ¥4’
and 2.

EVALUATION LOCATIONS

Dredge tailings from the Reading Bar and Former Shooting Gallery sites were evaluated during this
study. The locations of those sites are shown on Figure 2 — Borrow Site Locations.  According to the
WSRCD, SHN understands that initial estimates of up to 100,000 cubic yards (yd®) are to be used for
this study. Actual material volumes that might be needed to complete the project have been estimated
by the WSRCD to be up to 350,000 yd.

PERTINENT REPORTS AND INVESTIGATIONS
SHN reviewed the following report for this project:

* Mitigated Negative Declaration/Finding of No Significant Impact, Lower Creek Floodway
Rehabilitation Project NEPA/CEQA document (North State Resources, 1999).

SHN is unaware of additiona reports that might be applicable to this study.

WORK PERFORMED

Work performed for this study was authorized on May 17, 2001, through the execution of a Professional
Services Agreement between the WSRCD and SHN. The work performed for this study was in genera
conformance with SHN’ s proposal dated May 9, 2001, and revised on May 17, 2001. SHN performed
the following services for this study:

* Maet with Mr. Jeff Souza, who was then with the WSRCD, and visited the Reading Bar and
Former Shooting Gallery tailings piles to discuss the project approach;

* Sampled and screened aggregate materials from the Reading Bar and Former Shooting Gallery
tailings piles. Methodology used for the sampling and screening of the tailingsis discussed in
Appendix A —Field Sampling and Screening;

* Evauated efficiency of the screening process to segregate relatively coarse and fine particles.
A description on methodology used to evaluate the screening efficiency is presented in
Appendix B — Laboratory Testing;

* Evduated in-place density and excavated density of the tailing materials,

* Compiled estimated costs for the execution of Alternatives 1 through 4 for completion of Phase
2B of this project. Responses from contractors to project estimation sheets are included in
Appendix C — Cost Estimate Data; and

*  Prepared this report summarizing the findings and conclusions of this study.

SHN Consulting Engineers & Geologists, Inc. Page2
Aggregate Feasibility Sudy 501054



FINDINGS

GRADATION AND SCREENING EFFICIENCY

The intent of this portion of the study was to evaluate the proportion of material passing three differing
screen sizes and to estimate the efficiency of the screening in alowing the finer fraction to pass. The
following sections discuss those two e ements of the study.

Aggregate Gradations

To edtimate the composite fractions of sand-size and smaller materials versus gravel-size and larger
materials in the tailings piles, samples of those materials were obtained from the Reading Bar and
Former Shooting Gallery tailings piles. The locations of those tailings piles are shown on Figure 2.
Approximate sample locations for the Reading Bar and Former Shooting Gallery sites are shown on
Figure 3 and Figure 4, respectively.

The samples were processed at WestSide Aggregate’s Clear Creek Road facility. The samples were
processed to assess the proportion of materiasin the particle-size intervals noted in Table 2.

TABLE 2
Gradation Intervals
Larger than 5"

5" to 1v2”

12" to 1"

1" to 3/16"
Smaller than 3/16”

Standard test method ASTM D2487 — Standard Practice for Classfication of Soils for Engineering
Purposes (Unified Soil Classification System) defines sands, gravels, cobbles, and boulders as noted in

Table 3.

TABLE 3
Dimension Ranges for Soils
Particle Size __ Dimension Rangein Inches_
Minimum Maximum

Fine 0.0029 0.017
Sand Medium 0.017 0.079
Coarse 0.079 0.19

Gravel Fine 0.19 0.75

Coarse 0.75 30

Cobble 30 12.0
Boulder 12.0 >12.0

The screen interva for 3/16” (0.187") separates the sand and gravel materias in accordance with ASTM

D2487. The 1” screen was in close conformance with ASTM D2487 for separating fine and coarse
gravel; however, some coarse gravel in the interval between %4’ and 1” was allowed to pass through this
screen interval.  Similarly, the cobble fraction between 3" and 57, per ASTM D2487, was alowed to
pass the 5” screen and beretained inthe 1¥2” to 5 fraction.

SHN Consulting Engineers & Geologists, Inc. Page3
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Approximately half of the dredge tailings samples were obtained from the coarse-grained tailings piles
and the other half from the relatively fine-grained dredge tailings located beneath the coarse materials
(see Tailings Segregation section of this report for discussion of talings stratigraphy). The percentages
of materials obtained for each screened interval are presented in Table 4.

TABLE 4
Uncorrected Screened Particle Size Distribution
Uncorrected Per cent Retained Uncorrected Percent Retained
Aggregate Interval (Coarser Tailings) (Finer Tailings)

Greater than 5” 82 13
5" to 12" 40.6 82

1Y to 17 21.7 6.3

1" to 3/16” 15.8 9.3
Smaller than 3/16” 13.8 74.8

The percentages noted above do not account for smaller fraction materials being retained with the larger
soil fraction and have, thus, been labeled as “uncorrected.” The Screening Efficiency Section, below,
evaluates the efficiency of the screening process and corrects the gradations to include the retained soil
fraction.

In addition to the aforementioned screening, gradation tests were performed in the laboratory to evauate
the generd grain-size distribution of the tailings obtained at the sample sites. The tests were performed
in accordance with standard test ASTM D422 — Standard Test Method for Particle-Size Anayss of
Soils. The results of those tests are shown on Figure 5 — Grain-Size Digtribution.

Screening Efficiency

In order to evauate the effectiveness of segregating smaller and larger fractions of soil through a
screening process, samples of the screened soils were tested to estimate the amounts of the smaller
particle fraction that were retained with the larger particle fraction. To do this, samples of the larger
particle fraction from the screening trials were taken, dried, and weighed. The samples were then
washed (wet screened) through their respective screen sizes and the smaller particle fraction collected,
dried and weighed.

Based on the amount of the smaller fraction soils that were measured being retained with the larger
fraction, the efficiency of the screening process for each screen size was evaluated. The efficiency is
measured as.

Screening  _  (total weight of smaller fraction of soil) - (weight of smaller fraction wet screened)
g = - - . x100
Efficiency total weight of smaller fraction of soil

The findings from the efficiency testing performed during this study are presented in Table 5.

TABLE 5
Average Screening Efficiency
Aggregate I nterval Screening Efficiency
Greater than 5" 99.8%
5" to 1v%" 99.8%
1% to 1" 98.6%
1" to 3/16” 83.7%
Smaller than 3/16” NA
SHN Consulting Engineers & Geologists, Inc. Page4
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Using the efficiencies noted above, the grain-size distribution of the tailings materials tested during this
study was corrected, as noted in Table 6.

TABLE 6
Corrected Screened Particle Size Distribution
Corrected Percent Retained Corrected Percent Retained

Aggregate nteal (Coarser Tailings) (Finer Tailings)
Greater than 5” 8.2 13
5" to 1V’ 40.5 82
1Y to 1” 21.4 6.2
1" to 3/16” 13.6 8.0
Smaller than 3/16" 16.3 76.3

Tailings Segregation

Geologic evauation of tailings piles found an inverse gradation of materials, where coarse aggregates
rest above sand and fine materials. It is SHN's understanding that historical dredging operations
effectively segregated the sand-size and smaller soil fraction from the gravels and cobbles and discarded
those materid fractions separately. The dredges typicaly discarded the sand and smaller fraction to one
Side of the vessal and the gravel and larger fraction was discarded to the back or opposite side of the
dredge. Theresult of the dredge segregation is that the coarse-fraction materia rests on top of the sand-
size and smdler fraction. Thisisthe condition observed in the field during this study.

The contact between the sand and smaler fraction and the overlying gravels and cobbles was abrupt and
obvious. Very little mixing was observed between the gravel and sand and often, a thin layer of st
separated the two fractions. Aggregate at Reading Bar was cleaner than aggregate at the Former
Shooting Gallery site; however, both sites contain relatively clean aggregate materias.

The purpose of this study was to evaluate methods and costs associated with segregating the sand-size
and smaller fraction from the gravelsize and larger fraction. The dredge operations effectively
performed that operation for the WSRCD at the tailings sites. As noted in the Aggregate Gradation
section above, the gravel and larger fraction materials contained less than 10-percent and 18-percent
sand-size and smaller materials at Reading Bar and the Former Shooting Gallery, respectively.

It is SHN’s opinion that the gravel, cobble, and boulder materials can be excavated from the Sites
without extracting a significant volume of sand-size and smaller particle-size materials. In fact, visua
screening will likely remove less sand-size materias as compared to the screening efficiency to remove
those soils from the coarse aggregate. The dredges have performed the segregation and further
screening of the gravel and larger-gze particlesis generally not needed to separate the finer soil fraction.
This opinion is described under Alternative 5 of this study.

If Alternative 5 is pursued, we recommend that the aggregate materials be visually screened during
excavation to make sure that the sand-size and smdller soil fraction not be included or penetrated in the
excavated materials. The visua screening can be performed to identify the varying soil fractions and
can congist of WSRCD gtaff that have been trained by SHN. If Alternative 5 is chosen, SHN can assst
the WSRCD in preparing a monitoring plan to visually screen sediments and to obtain confirmatory
sediment samples.

Technicaly, Alternative 5 is defensible and can be substantiated; however, there is uncertainty whether
Alternative 5 will be ayreeable to al regulators. Because the sand-size and smaller soil fraction is
separated from the coarser aggregate, the WSRCD has complied with the mercury-related issues and, in
SHN’s opinion, this dternative should be permitted.

SHN Consulting Engineers & Geologists, Inc. Page5
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DENSITY AND MOISTURE DATA
Dengties of the tailings materials were evaluated at the following stages of processing:

e |nsStu; and
* At the processing facility.

The in place dendties of the tailings materias were estimated using a modification of standard test
method ASTM D5030 — Density of Soil and Rock in Place by Water Replacement Method in a Test Pit.
To egstimate the in-place density of the materids, an excavation was made in recently undisturbed
materials and the excavated soils retained for weighing. The excavation was then lined with plastic and
filled with water. The water was transported in awater truck that was weighed prior to and following
thefilling of the excavations. Because the volume of water can be computed based on the weight of the
water placed in the excavation, it was possible to calculate the volume of the excavation. Using the
weight of the excavated soils, the in Situ dendity of the in-place materials was calculated at about 122
pounds per cubic foot (pcf).

The dendity of the transported materials was estimated by placing a known weight of aggregate material
in the bucket of a skip loader and weighed. The empty skip loader was then weighed to calculate the
soil weight. Once empty, the volume of the bucket of the skip loader was estimated by filling it with
water and weighing that volume of water. Using the weight of the water, it is possible to calculate the
volume of the bucket (water weighs 62.4 pounds per cubic foot). Knowing the weight of the material,
and the volume of the bucket, SHN was able to estimate the density of the materials. Based on those
estimates, the material density averaged about 96 pounds per cubic foot (pcf).

Based on the results of those tests, the aggregate materias increase in volume (bulk) once excavated and
processed. The estimates made during this study indicate that the materias bulk about 21-percent once
processed, as compared to the in-place density.

The moisture content of in sSitu, excavated, and processed aggregate materials was estimated in the
l[aboratory using standard test method ASTM D2216. Results of the moisture content estimations are
presented in Appendix B. Moisture contents of the materias ranged from 1.3 to 8.5 percent.

MATERIAL ESTIMATES

In order to compute the volume of materials available from the Reading Bar and Former Shooting
Gallery tailings Sites, it was necessary to estimate the shrinkage or bulking factor of the material, once
processed, and the percentage of coarsefraction materia that will be generated from the screening
process.

Based on the comparisons of in-place densities of the excavated materials and processed materials, it
appears that a bulking factor of 21-percent can be applied to the excavated tailings. This means that
the every cubic yard of in place materias will yield about 1.2 cubic yards of materias, once
disturbed.

As noted in Table 2, the materias were screened through varying screen sizes. The RFP called for
estimation of the percentage of the sediment faction being retained on three screens ranging in size
from ¥4’ to 2°. Based on the data collected from this study, Table 7 estimates the coarse-grained
sediment fraction generated from the two source locations for screen intervals of 3/16”, 17, and 1%2”.

SHN Consulting Engineers & Geologists, Inc. Page 6
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TABLE 7
Percentage of Coarse Material Retained on Selected Screen Sizes

. Screen Size (Maximum Aperture Dimension)
Sour ce L ocation 316" T 1y
Reading Bar 3% 61% 48%
Former Shooting Gallery 63% 43% 24%
Composite 68% 52% 36%

Based on data provided to SHN by the WSRCD, we understand that there are approximately 350,000
cubic yards of excavatable materials available from the two source areas. SHN understands that the
Reading Bar and Former Shooting Gallery sites have about 40,000 yd® and 294,000 yd® of tailings
available, respectively. Using the bulking data, screening results, and the volume estimates provided
by the WSRCD, Table 8 presents the estimated volumes of materials available from the two source
sites for the three screen sizes used for this study.

TABLE 8
Volume Estimates for Selected Screen Sizes
: Screen Size (Maximum Aperture Dimension)
Sour ce L ocation 316" 17 1y
Reading Bar 29,000 yd* 24,500 yd® 19,000 yd®
Former Shooting Gallery 185,000 yd® 127,000 yd® 70,000 yd®
Total Volume 214,000 yd® 151,500 yd® 89,000 yd®

Based on those calculations, sand-size and smaller soil fractions generated by aggregate processin
for Alternatives 1 and 2 that will require disposal will range in volume from 121,700 to 234,400 yd”,
depending on the screen size utilized.

COST EVALUATIONS OF ALTERNAT IVES

Estimated costs for contractors to provide excavation, hauling, processing, stockpiling, and delivery
to Clear Creek of materids under the various options of this study were compiled from local
contractors. The contractors contacted to provide cost information are as followings:

* Aggregate Products (adivision of J.F. Shea Company, Inc.);
* Sunrise Excavation, Inc.; and
*  WestSide Aggregates.

The cost information compiled for this study is presented in Appendix C of this report. For the cost
estimates, it was assumed that that there was a volume to tonnage conversion ratio of 1.20 (e.g., 100
yd® of soil would be equivalent to 120 tons of material). Based on our measurements made during
this study, the volume to tonnage ratio is closer to 1.65; however, that converson was not known
until after the screening was performed. The average unit rates collected from the aforementioned
contractors are presented in Table 9.

The average unit costs bid for Phase 2 of the Restoration project was $4.36 per cubic yards of
aggregate moved. Comparing that cost to the costs in Table 9 shows that processing of the aggregate
increases the unit cost by 55% to 354%.

SHN Consulting Engineers & Geologists, Inc. Page7
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TABLE 9
Average Unit Costs
Alternative and Task Average Unit Cost/ton Aver age Unit Cost/yd®
Alternative 1 $11.22 $6.80
Alternative 2 $18.07 $10.95
Alternative 2A $13.94 $8.45
Alternative 3 $32.67 $19.80
Alternative 4 $25.41 $15.40
Alternative 5 $4.87 $2.95

In addition to the estimated costs, trading of materias at no cost to the WSRCD was explored for
Alternatives 3 and 4. The trading assumed that a ratio of tailings materials to processed or
unprocessed offsite materials could be applied by the contractors so that there would be no associated
costs. Table 10 presents the average ratio estimates collected during this study.

TABLE 10
Average No Cost Trading Ratios
Alternative Ratio of Bulk Tailings to Offsite Materials®

Alternative 2B NA

Alternative 3A 31

Alternative 4A 2:1
! For example, aratio of 3:1 indicates that trading of three ton of tailings for one ton of offsite
materials would occur at no cost to WSRCD. NA — data not provided by contractors.

Based on the data generated from the study, cost analyses for excavation, hauling, processing, and
delivery of processed aggregate to Clear Creek have been performed. The anaysis is based on
delivery of 100,000 yd® of aggregate, per the requirements of the RFP. The results of those analyses
are presented in Table 11.

TABLE 11
Cost Analyses

Alternative Total Cost’
Alternative 1 $680,000

Alternative 2 $1,100,000
Alternative 2A $845,000
Alternative 2B $0

Alternative 3 $1,980,000
Alternative 3A $0

Alternative 4 $1,550,000
Alternative 4A $0

Alternative 5 $295,000

T Includes excavation, hauling, processing, and delivery of 100,000
|L__vd?® of aggregate to Clear Creek.

Based on that comparison, it appears that Alternatives 3A or 4A, would be the most cost effective;
however, because of the estimated trading ratios, those aternatives might not yield sufficient
aggregate volumes to complete Phase 2B of the project.

Alternative 5 would provide the next most cost-effective alternative to pursue for completion of this
phase of the project, provided the regulatory agencies would agree to the visua screening. |If
Alternative 5 cannot be permitted then Alternative 1 appears to be the most cost-effective measure for
excavation, hauling, sorting, and delivery of materias to the restoration site.

SHN Consulting Engineers & Geologists, Inc. Page8
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The above-noted costs do not include costs associated with contractor mobilization, clearing and
grubbing, construction staking, dust and water pollution control, permitting, onsite monitoring and
construction management costs

SURFACE MINING AND RECLAMATION ACT ISSUES

According to the Surface Mining and Reclamation Act of 1975 (SMARA), surface mining operations
are defined as. “ borrow pitting, streambed skimming, segregation and stockpiling of mined materials
(and recovery of same)”. Borrow pitting is described in the Act as. ‘Excavations created by the
surface mining of rock, unconsolidated geologic depasits or soil to provide material (borrow) for fill
elsawhere.” Based on those definitions, the proposed use of tailings from Reading Bar and the Former
Shooting Gallery could fall within the jurisdiction of the SMARA.

However, the proposed borrow areas are located on federal land owned by the Bureau of Land
Management (BLM). Federa jurisdiction takes precedence over the state-administered SMARA.
We understand that the project has prepared an environmental document (North State Resources,
1999) in compliance with the National Environmental Protection Act (NEPA) and the California
Environmental Quaity Act (CEQA) and that document has been certified. NEPA and CEQA
reguirements are typically more stringent than reclamation plan requirements of SMARA and satisfy
the reclamation requirements dictated under SMARA. Therefore, the WSRCD has performed tacit
compliance with SMARA'’s requirements and additional compliance with SMARA is optiona to the
WSRCD. In Shasta County, provisons of SMARA are administered ky Shasta County Resource
Management Department’ s Planning Division.

The proposed Reading Bar and Former Shooting Gallery borrow-aspect of the project is, in essence, a
reclamation/restoration plan for historical mining operations performed by past operators. The
project defines the existing and proposed topographic conditions at the sites, discusses environmental
compliance and revegetation of the areas disturbed by historical mining activities. Thus, this aspect
of the project defines the restoration of mined lands, even though it falls within the definition of a
mining activity under SMARA.

Because Shasta County is one of the project supporters, the WSRCD may consider voluntary
submittal of the proposed project plan to the County for review under SMARA. It should be noted
that the County could require the WSRCD to issue financia assurances in the form of surety bonds,
irrevocable letters of credit, trust funds, or other suitable financia mechanisms, if such voluntary
compliance is pursued.

For Alternatives 3 and 4, where contractors will be providing offsite sources of aggregate materias,
SMARA compliance is required from those contractors. Under those alternatives, it is the
contractor’s responsibility to comply with SMARA because the WSRCD is not identifying and
specifying the areas from which the offsite aggregate materials are to be mined. It would be in the
WSRCD'’s best interests to receive letters of compliance with SMARA from those contractors or from
Shasta County’s Planning Division during the project bidding process to confirm that the contractors
are in compliance with the Act.

CLOSURE AND LIMITATIONS
This report has been prepared for the exclusve use of the Western Shasta Resource Conservation
Didtrict, and their agents for specific gpplication to Phase 2B of the Lower Clear Creek Restoration
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project. SHN prepared the findings and conclusions presented herein in accordance with generaly
accepted geotechnical engineering practices at the time and location that this report was prepared. No
other warranty, express or implied, is made.

Soil and rock materids are typicaly not homogenous in type, strength, and other geotechnical
properties and can vary between points of observation and exploration. SHN does not and cannot have
a complete knowledge of the material conditions underlying a site. The conclusions presented in this
report are based upon the findings a the points of exploration, interpolation and extrapolation of
information between and beyond the points of observation, and are subject to confirmation of the
conditions revealed by construction.

If proposed borrow sites, other than Reading Bar and the Former Shooting Gallery sites, are utilized, the
findings of this report might not be applicable. If such a case occurs, we recommend the WSRCD
evaluate the consistence of material types at the new location(s) as compared to the two evaluated sites,

if necessary.

Findings of this report are valid as of the date of issuance; however, changes in condition of a property
can and will occur with the passage of time. Furthermore, changes in applicable or appropriate
standards occur whether they result from legidation or advancement in technology. Accordingly,
findings of this report may be invalidated wholly or partially by changes outside of our control. This
report is subject to our review and remains valid for a period of one year, unless we issue a written
opinion of its continued applicability thereafter.

The scope of our services did not include any assessment for the presence or absence of any
hazardous'toxic substances in the soil, ground water, surface water, or atmosphere, or the presence of
any environmentally sensitive habitats or culturally significant aress.

REFERENCES

North State Resources, 1999. Mitigated Negative Declaration/Finding of No Sgnificant Impact, Joint
CEQA Initiad Study/NEPA Environmental Assessment, Final Document, Lower Creek
Floodway Rehabilitation Project, Shasta County, California.
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APPENDIX B
LABORATORY TESTING

LABORATORY ANALYSES
Laboratory tests were performed on selected undisturbed and bulk soil samples to estimate selected
engineering characteristics of the various earth materials encountered. The CurryGroup, Inc., of

Redding, Cdifornia, performed laboratory testing. Testing was performed in accordance with ASTM
Standards for Soil Testing, latest revision.

LABORATORY MOISTURE DETERMINATIONS

Moisture content determinations were performed on selected samples to evaluate the natural water
content the various soils encountered. The results ranged from 1.3% to 8.5% moisture content.

GRAIN SIZE DISTRIBUTION

Grain size distribution was determined for selected soil samples in accordance with standard test
method ASTM D422. The grain size distribution data are shown on Figure 5 of the text.
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APPENDIX C
COST ESTIMATE DATA

In order to estimate the economic feasibility of each possible aggregate option and to evaluate the
fiscaly preferred alternative, cost information was evaluated for each of the aggregate alternatives.
Cost information worksheets specific to this study were submitted to WestSide Aggregates and
Aggregate Products Company (a division of J.F. Shea Co., Inc.) to gather approximate costs for
selected work tasks associated with project aternatives. The cost estimate worksheets are attached as
Figures C-1 though C-4.

Cost information was received from WestSide Aggregates but not from Aggregate Products
Company, despite repeated telephone calls. The cost information submitted by WestSide Aggregates
did not conform to Figures C-1 through C-4. In addition, WestSide Aggregates did not provide ratios
for no-cost trading of materials. Those data will be obtained prior to finalizing this report.

In addition, recent costs from bid items associated with the WSRCD'’ s projects were provided to SHN
for use in the cost evaluations. Those data were compiled and are presented in Table C-1.

TABLE C-1
Recent WSRCD Cost Data
Anonymous Contractor Average Unit
Task 1 2 3 4 5 Cost

Excavation at Reading Bar, hauling, filling,

and spreading at Restoration site. ($/yd®) $390 | $4.88 | $4.72 | $4.02 | $4.50 $4.40

Excavation at Restoration Site, hauling,

fi IIing, and spreading at Restoration site. $1.20 | $1.50 | $1.10 | $1.46 | $2.25 $1.50
($ryd’)

Estimated hauling cost per mile ($/yd°)* $0.60 | $0.75 | $0.80 | $0.57 | $0.50 $0.64
Estimated excavation costs ($/yd°) © $1.20 | $1.50 | $1.10 | $1.46 | $2.25 $1.50

Estimated hauling and spreading costs (SYd") | ¢ 70 | g3a8 | 362 | $2.56 | $2.25 $2.90

! _ Based on difference between costs at Reading Bar and Restoration Site. — Based on estimated for working
at the Restoration site. ® — Difference between estimated for materials derived from Reading bar and from
the Restoration site.
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FIGURE C-1
Alternative 1: Onsite Processin

Task Total Units Cost per Unit
Excavation of tailings at Reading Bar and Former 100,000 tons $ 095 /ton
Shooting Gallery sites.
Hauling of tailings from Reading Bar and Former 100,000 tons $ 1.15 /ton
Shooting Gallery Sitesto Onsite Processing site.
Onsite screening of aggregate materials through a 100,000 tons $ 290 /ton
single screen with an aperture- size between ¥4’ and
2". Task includes processing, and stockpiling
materials at screening site.
Hauling screened materials from stockpiles to Clear 80,000 tons $1.80 /ton
Creek restoration site.
Typical production volume estimates per day. | NA 1,000 tons/day

FIGURE C-2
Alternative 2, 2A, and 2B: Offsite Processing

Task Total Units Cost per Unit
Excavation of tailings at Reading Bar and Former 100,000 tons $ 095 /ton
Shooting Gallery sites.
Hauling of tailings from Reading Bar and Former 100,000 tons $ 2.00 /ton
Shooting Gallery Sites to Offsite Processing facility.
Offsite screening of aggregate materials through a 100,000 tons $ 4.00 /ton
single screen with an aperture- size between ¥4" and
2". Task includes processing, and stockpiling
materials at processing site.
Hauling coarse processed materials from stockpiles 80,000 tons $ 2.00 /ton
to Clear Creek restoration site.
Cost discount for keeping fine particle-size fraction 80,000 tons $ 250 /ton
after processing.
Typical production volume estimates per day. | NA 1,000 tons/day
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FIGURE C-3

Alternative 3 and 3A: Trade Tailings for Sorted Coarse Materials

Task Total Units Cost per Unit
Excavation of tailings at Reading Bar and Former 100,000 tons $ 095 /ton
Shooting Gallery sites.
Hauling of tailings from Reading Bar and Former 100,000 tons $ 2.00 /ton
Shooting Gallery Sites totrading location.
Cost for trading equal units of bulk tailings and 100,000 tons $ 14.85 /ton
processed coarse materials per gradations noted in
Tablel.
Hauling coarse processed materials to Clear Creek 80,000 tons $ 2.00 /ton
restoration site.
Typical production volume estimates per day. NA 1,000 tons/day

Ratio
No-cost trade of bulk tailings for processed coarse 80,000 tons 3 tonstailingsfor
materials having gradation distribution noted in 1  tonscoarse aggregate
Table 1. Includes excavating and hauling tailings (eg., 10 ¥d3 tailings for
and hauling of processed coarse materials to project 0.5yd’ of coarse)
site.
FIGURE C-4
Alternative 4 and 4A: Trade Tailings for Offsite Bulk

Task Total Units Cost per Unit
Excavation of tailings at Reading Bar and Former 100,000 tons $ 0.95 /ton
Shooting Gallery sites.
Hauling of tailings from Reading Bar and Former 100,000 tons $ 2.00 /ton
Shooting Gallery Sitesto trading location.
Cost for trading equal units of bulk tailings and 100,000 tons $ 10.45 /ton
offsite bulk aggregate. Includes excavating and
hauling tailings and hauling of offsite bulk
aggregate material s to project site.
Hauling coarse processed materials to Clear Creek 80,000 tons $ 2.00 /ton
restoration site.
Typical production volume estimates per day. NA 1,000 tons/day

Ratio

No cost trade of bulk tailings for offsite bulk 80,000 tons 2 tonstailingsfor

aggregate. Includes excavating and hauling tailings
and hauling of offsite bulk aggregate material s to
project site.

1 tonsoffsite aggregate

(e.g., 1.0 yd® tailings for
0.8yd® of offsite)
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