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I. INTRODUCTION

Yolo County has teen evaluating and planning its management of Cache Cresk gravel
mining activities over the past several years. This effort has inciuded preparation of a
comgrehensive environmental analysis, regulation of mining activities through use permits
issuec under current Zoning Ordinance restrictions and environmental impact mitigation,
and the formulation of two broad policy programs, one to improve resource extraction
reguiztion (the Cache Creek Gravel Mining Program) and the other to provide a broader
policy Famework for integrating the management of all resources associated with Cache
Creek (the Cache Creek Resources Management Plan).

The issue of gravel mining has been complex and controversial because of State mandates
and related resource management activities, the conflicting interests involved (mining
industy, agricultural interests, and environmentalists), and the lack of data and
management information. The County has prepared a Draft Cache Creek Gravel Mining
Program, which encompasses a wide range of regulatory activities for the gravel mining
operztions including data gathering and analysis, monitoring, land use regulation, special
mitigadon programs, and new operational requirements.

This Economic Analysis was initiated to provide the County with information regarding the
cost of implementing the proposed Gravel Mining Program and its econormic feasibility
given industry economic characteristics. The Economic Analysis provides a framework and
analysis necessary to support development of policy and discussions with interested public
particrants. Itis expected that this discussion process will yield a revised project
description and reiated set of policy determinations.

The Economic Analysis of the Gravel Mining Program addresses four major economic
questions:
1. What is the cost of the Program to the industry?

An effort has been made to classify anticipated cost items and provide cost estimates. These
estimates are based upon: 1} a general dlassification of cost items into seven cost categories;
2) analysis of cost items; 3) consultation with County staff regarding their intent and cost
data; 4) literature research related to aggregate mining economics; and 5) consultation with
companies and experts involved in aggregate mining, recycling and reclamation, and
consultztion with local aggregate producers. '

2. Areproposed fees and charges adequate to cover costs that will be incurred by County
government?

This question addresses the costs that will be incurred by the County for recommended
managsment and mitigation activities. The Gravel Mining Program suggests a much
expanded role for the County in this regard, including a resource management staff
member who would have responsibility for implementing the Program as well as other
monitoring and enforcement activities. The County would also have responsibility for
addressing off-site impacts such as road maintenance. These costs will vary over time.
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They will be higher during the initiai vears of the program and may level out or be reduced
as time goes on. Costs will also vary with activity, e.g., a new operation mav increase costs.
However, on a per-ton bass, the addition of a new off-channel operation is likely to reduce
costs due to economies of scale and a lower percentage of fixed costs, '

3. What is the ability of the industry to absorb additional operational costs, mitigation
costs, and fees?

This question addresses the economics of the industry and its ability to absorb additional
costs, whether related to higher operational costs, mitigation of impacts, or additional fees
for County management and mitigation activities. Key economic features of the industry
which inform this consideration are: 1) there are relatively few producers of aggregate
products in the region; 2) overall derard for aggregate within a region is relatively
inelastic, that is, increases in price do not have a corresponding significant impact upon
demand; and 3) the high cost of transporzation tends ta favor local producers. Despite
industry-wide trends and economics, individual producers who are relatively inefficient or
face higher costs (e.g., for impact mitigation programs) may be unprofitable or lose market
share.

4. What is the economic benefit of the local aggregate industry to Yolo County, and what
effects would additional operational costs have on the local economy?

Yolo County’s local economy benefits from the aggregate industry in several ways,
including provision of economical building materials, wages paid by the industry, and local
tax proceeds. To the extent that additional operating expenses result in less mining activity,
local jobs and tax receipts could decline proportionately,

After desaribing the existing management program, major conclusions of the Economic
Analysis are presented. This is followed by a description of the cost analysis methodology,
a program component cost analysis, and finally an overview of industry economics. The
cost analysis model upon which the Ecoromic Analysis is based is included as Appendix A.
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II. EXISTING MANAGEMENT PROGRAM

The existing gravel mining policies and regulatory measures applied by Yolo County cover
a similar range of considerations as the proposed Gravel Mining Program. However, the
effectiveness of the current policies and regulations has been related to the lack of precise
performance standards or criteria for mining operations in Cache Creek, a short-term,
operation-by-operation orientation, and lack of sound management data. For example,
operators must currently consider management guidelines, but are often not required to
take action if no "reasonable alternative” exists. Terms such as "reasonable” lack the
precision necessary to enforce the intended spirit of the crdinances.

The present operations are concentrated in the Creek channel, with only one operator
cuwrrently mining terrace deposits. Operational costs and regulations for terrace mining
differ substantially from channel mining, thus current costs may or may not bear any
relation to the terrace mining operations that are anticipated under the Gravel Mining

Program.

Currently the majority of the costs internalized by Cache Creek mine operations pertain to
conformance with State laws, and instances where operational efficiencies are enthanced or
where they must meet the County's monitoring requirements for in-channel mining.
Examples include volume estimates, recordation of sales by destination and type of use, the
compeosition of topographic maps, and general site activity monitoring by the County and
an independent consultant. Other resource management and mitigation requirements
under the Proposed Gravel Mining Program that are currently complied with include spill
prevention and containment facilities, business emergency response plans, settling ponds,
dust control, and other air pollution reduction programs and activities. In nearly all these
cases, these costs will continue and expand as mining shifts to the terrace deposits. Thus,
some portion of the costs estimated for the proposed Gravel Mining Program are already
being absorbed by the industry, or will be as terrace mining activity expands.
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- II. CONCLUSIONS

1. The proposed Gravel Mining Program contains a range of cost implications for the
tndustry.
The proposed Gravel Mining Program imposes a range of existing and new ragulatory
activities upon mining operations including data gathering and analysis, menitoring, land
use regulation, special mitigation programs, and new operational requirements. Additional
operational expenses include increased expenses related to meeting various regulatory and
mitigation requirements, and funding County resource management and midgation
activiies. Although some of these costs are readily verifiable, others are more difficult to
estimate due to lack of precision in the regulation or activity proposed in the Project
Desciption, or a lack of data regarding the magnitude of the specific problem being
addressed,

There are several Project Description Components that could be infeasible from the industry
standpoint, depending upon how they are implemented and the specific drcumstances of a
given mining site. The Components that may cause one or more operations to be infeasible
include recycling requirements, the roadway buffer zone, and the habitat buffer zone

delays.

Based on the best available information, Economic & Planning Systems (EPS) has compiled
a regulatory cost analysis. According to this analysis the Cache Creek Gravel Mining
Program and the Resources Management Conceptual Plan will result in an estimated total .
cost of approximately $0.30 to $0.40 per ton mined in the tenth year of implementation,
including industry costs and County fess. Costs are higher on a per-ton basis when lower
extraction rates are assumed, due predominantly to a higher percentage of fixed costs. This
cost estimate is based on the assumption that the recycling, roadway buffer area,
reclamation, and road maintenance programs included in the Project Description are
interpreted in a cost-effective manner.

It should be nioted that between 30 and 40 percent of these costs may otherwise be required
by State law (e.g., SMARA and CEQA) and the requirements of other agencies, such as the
Department of Fish and Game, the Corps of Engineers, and the U.S. Fish and Wildlife

Service,

2. The proposed Gravel Mining Program will increase mining costs but should not
preciude mining operations,

It is clear that regulatory, mitigation, and reclamation costs will increase as mining
operations move to the terraces. Notwithstanding the uncertain cost components discussed
above and current low economic margins related to the recession and high fixed costs, the
industry appears to have significant capacity to absorb the additional regulatory,
management, and mitigation costs included in the Gravel Management Program. This
conclusion is based on the cost analysis presented in this report, and an analysis of industry
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economics. Even if short-term price disadvantages occur, longer-term supplv constraints in
the Region will justify a price which properly internalizes sound resource management and
environmental impact mitigation.

Moreover, the industry is facing a major expansion, wherein traditional in-chznnel
operations will shift to off-channel operations. The costs imposed by the Project
Description, within reascnable limits, can be internalized into the cost structure of these
new operations. It is impoertant to note the value of certainty and rationality that the Project
Description can create if properly implemented. The present uncertain situation with case-
by-case determinations, inconsistent regulations, and threat of litigation represents a
significant cost and risk to the industry.

3. County management and mitigation costs implied by the proposed Gravel Mining
Program significantly exceed existing funding agreements.
As an interim policy, the County has imposed a "fee per ton" on the industry for
management and mitigation activities in addition to direct funding of data gathering, and
research, and analysis. An estimate of County administrative and mitigation costs under
the Gravel Mining Program is estimated to be $400,000 per year, not including the cost of
one-time environmental impact reports. A fee of $0.10 to $0.11 per ton would cover County
Resource Administration and road maintenance costs, depending on the leve! of extraction
assumed.

4. Implementation of the broader Resources Management Plan will require involvement
and funding from the aggregate mining industry.
The Cache Creek Resources Management Plan encompasses a full range of riverine-related
resource managerment issues including wildlife management, cultural resourcss protection,
open space and recreation, flood control, water resources management, and agricultural
resources. Although specific programs and costs have not been fully identified, it has been
concluded that past, present, and future mining activities will affect overall resource
management and thus, the mining industry should assist with restoring and enhancing
Cache Creek resource values. A funding approach has been proposed by the County that
would involve an additional increment of fee on aggregate extracted, over and above that
required for regulatory and mitigation activities. The revenue would accrue to a special
trust fund that would be used for creek restoration and enhancement projects. For purposes
of this analysis a fee of $0.10 per ton is assumed for this purpose, which would generate
approximately $350,000 to 5480,000 annually, depending on the aggregate extraction rate
assumed.
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5. The project description, if implemented as described in this report, will have minor

economic impacts upon the County and the local economy.

A study by George Bittlingmeyer, Ph.D. commissioned by the Yolo County Aggregate
Producers Association (YCAPA) made the following findings:

In 1993, the industry employed 55 people with a payroll of $2.5 million, purchased $1.6
million in goods and services within the County, and paid $406,000 in taxes. As many
as 55 drivers may also be emploved as a result of aggregate mining at Cache Creek.

Based on Department of Commerce input-output data for mining in general, total

irect and indirect effects of the industry without additional costs and fees amount to
$35 million under medium-level projected industry growth (2.2 percent annually).
According to Dr. Bittlingmeyer's study, the introduction of County fees and additional
industry costs totaling $0.40 per ton (this analysis estimates a total of $0.30 to $0.36 per
ton) would result in total direct and indirect effects of approximately 331 million ~a
deczease of 13.2 percent in the Year 1998. K
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IV. COST ANALYSIS METHODOLOGY

In order to perform this economic analysis, EPS relied on several sources, including
financial records of publicly owned mining companies, State and federal publications,
consultants involved in various facets of mining such as reclamation and ground water
analysis, as well as data from trade publications, Yolo County, and the Yolo County
Aggregate Producers Association (YCAPA). The general analytical methodology was as
foilows:

1. Organize the Project Description into Program Components. These Components include
County Resource Administration, Recycling, Mitigation Programs, Biological and
Archeological Analyses, Reclamation, Water Resources, and Cache Creek Resources
Management Plan Implementation. Not every item described in the project description
was analyzed. Tasks that are already performed by the industry were not estimated.?

2. Develop Modeling Framework. The three models presented in the appendix of this report
are each organized as follows:

« Theinitial table presents the "drivers” or baseline assumptions of the analysis —
extraction rates, amount of material sold, County-maintained haul route mileage,
recycling volume requirements, etc. It should be noted that three extraction rates are
used; a "low” rate begins at 1.5 million tons and increases to 4 million tons in Year
10; a "high" rate begins at 1.5 million and increases to 5.5 million in Year 10; and a
"business cycle” scenario is included which simulates a ten-year business cycle,
beginning at 1.5 million tons, increasing to 5.5 million tons in Year 5, and decreasing
to 2.75 million tons in Year 10.

¢ The second table uses the baseline assumptions and factors-in key determinants of
costs to estimate program-related costs. The majority of industry-related costs are
based on the level of extraction assumed, since costs will tend to be lower on a per-
ton basis as mining activity increases due to economies of scale in production and a
lower percentage of fixed costs. Other costs, such as the EIRs, represent one-time
costs. Finally, costs such as those associated with the preparation of annual reports
tend to be estimated on a fixed annual basis.

* The third and fourth tables in the model summarize the Program cost estimates.
The third table summarizes total costs by Program Component. The fourth table
Presents these costs on a per-ton basis, organized into industry, County, and total

costs.

1 Tasks or facilities currently performed or operated by the industry that are described in the Project
Description include spill prevention and containment, business emergency response plans, settling
ponds, dust control, air pollution reduction, and equipment maintenance and inspection. In addition,
several components of the annuai monitering program, including disclosure of volume estimates,
streambed elevation/width, and sales by destination are currently performed by the industry.

7
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3. Estimate Costs. As discussed above, EPS worked with a variety of sources o detarmine
costs related to the proposed Program. In particular, key inputs were sought from the
County, the local aggregate industry, and independent industry experts.

4. Analyze Impacts of Estimated Fee on Local Industry Market Share. In order to assess the
probable effects of a fee on the local industry share of the regional aggregate market,
EPS reviewed the factors of demand for aggregate, competing producers of aggregate in
the Sacramento-Fairfield region, and other charactaristics of the industry. Dr. George
Bittlingmeyer's analysis for the industry was particularly helpful in this regard.
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V. PROGRAM COMPONENT COST ANALYSIS

COST SUMMARY

The Gravel Mining Program has been organized into seven categories for analytical
purposes. In each case, EPS made certain assumptions regarding how the project
description will be implemented. Table 1 shows major program components organized
into these seven categories. These categories are described below, along with a s

cost estimate. Unless otherwise noted, summary cost estimates are for Year 10 of the hxc,h
extraction rate (straight-line} scenario.

[ ]

Component 1 — County Resource Administration. This group includes persons in
charge of managing the ongoing Gravel Mining Program and administration of EIR
preparation. County staff estimates are about $150,000 annually including the Planning
Staff, the County CAQ, and County Counsel.

Component 2 — Recycling. Each mining company will be required to submit a
recycling plan to the County which describes how operators will receive, crush, and sell
construction debris to local and regional contractors.

Depending on specific requirements, this program could result in an up-front cost to the
industry of S2 million, assuming a large-scale centralized recycling facility. The impact
could be far less if a viable market for recycling is created or other alternatives are
pursued. Over the long-term, the industry may be abie to recoup initial costs assodated
with recydling, particularly if other disposal options become limited. Annual costs
would be covered by sales of recycled materials.

Component 3 — Mitigation Programs. This group includes monitoring and mitigation
programs and required facilities associated with habitat preservation, zir and noise
pollution containment, water quality monitoring, road maintenance, roadway buffer
zones, and public safety. Environmental Impact Reports (EIRs) and the Technical
Advisory Committee are also included in this category.

Many of these costs are presently required by State or local regulations and thus would
not add substantially to existing operating costs. The one cost included that would be
significant is assodated with road maintenance. It should be noted that roadway buffer
zones could also be a significant cost item, depending on the manner by which this

requirement is implemented. This analysis assumes that the roadway buffer zones will
be implemented when more information regarding their potential effects becomes
available, thereby facilitating informed regulatory decisions.



Table 1
Major Program Companents
Cache Creek Gravel Mining Program

Companeant
Numiber General Description Inciuded Program Caost items

Companent 1 County Resource Administration County Staff
Component 2 Recycling Hecycling Program

Component 3 Mitigation Programs Annual Monitering Pragram
Technical Advisory Committes

Environmental Impact Reports

Spill Prevention & Containment Facifity/Plan
Business Emergency Respanse Plan

Settling Pend (conferming to cRWQCSH)

Cust Control Plan & Activities

Air Pellution Reduction Program & Activities
Equipment Inspection/Maintenznee Program
Truck Traific Mitigation and Read Maintenanca
Land Use & Roadway Buffer Zones

Noise Levei Restriction (time, ¢8As) & Menitoring

Companent 4 Biological and Archeoclogical Analyses Culturaf Records Search
Blological Inventory Heport

Component 5 Reclamation Qverall Reclamation Plan
‘ On-site Agriculturai Reciamation Plan

Component 6 Water Resources ) Cff-Channei Surface Hydralogy/Drainage
Groundwater Resources
Groundwater Menitaring Network
Water Usage & Suppiy

Component 7 Cache Creek Resource Managament Sinking Fund for Implementaticn Activities

Plan Implementation Flood Contral
' ' Channel Boundary
Hydrologic Zvaluation

Sourca: Yoio County Cache Creek Gravel Mining Program; EPS

10
Economic & Pienning Sysams, inc. 885 HAZI78mins vepor\ TABLE 1. X1.8
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Off-site road maintenance is assumed to be funded through a fee levied upon the
industry. The cost estimate is based on a review of County Public Works and industry
data, and assumes that approximately 19 miles of County roads are heavily impacted by
gravel trucks. A fee of 50.0040 per mile per ton, as estimated by the County Department
of Public Works (inflated by EPS using a construction cost index), has been applied to
estimate the annual cost of maintaining County-maintained haul routes. This would
imply maintenance costs as high as $370,000 annually (S19,500 per road mile for
approximately 880 daily truck trips). This analysis does not include capital costs such as
bridge replacements that may be necessary in certain drcumstances (i.e., Capay Bridge).

Component 4 ~ Biological and Archeological Analyses. This covers detailed biological
inventory reports, wetland buffer zones, and cultural records search and excavation.
These costs are assumed to be included in the costs of the in-stream, off-channel, and

site-specific EIRs that will be required.

The incidence and magnitude of habitat buffer zone delay impact is unknown until the
time in which detailed surveys are completed. If substantial delays interfere with
normal operating conditions, the cost to the industry may be very significant.

Component 5 ~ Reclamation. This component inctudes general and agricultural land
reclamation studies and activities.

The agricuitural reclamation requirements are generally consistent with State-imposed
standards and the specific agreements previously negotiated between the local industry
and Yolo County. Reclamation costs may vary from site-to-site, given physical .
conditions, the nature of mining operations, arid the soil quality that must be restored.
Such efforts may be costly. Given examples of reclamation costs in other areas and the
conditions on Cache Creek, the Gravel Mining Program reclamation requirements could
result in costs of $440,000 annually. On a per ton of mined aggregate basis, this cost
would be $0.08 per ton.

Component 6 — Water Resources. This category covers specific engineering
requirements, mapping/measurement, plans/programs, and other analyses of
drainage, groundwater, supply, and general water resource cost items. Many of these
tasks are currently performed by the industry or are included as EIR-related costs. One
significant additional cost itemn that has been estimated is monitoring of the
groundwater level and quality. '

The cost estimate for water monitoring activities related to the terrace mining are
approximately $150,000 annually, as estimated by a consulting firm specializing in this
field.

Component 7 - Implementation of Cache Creek Resources Management Plan. The
actual costs assodiated with this component include those assodated with flood control,
channe! boundaries, and floodway engineering activities. It is assumed that the
aggregate industry will contribute to resource restoration and enhancement along Cache

1I
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Creek. A trust fund approach has been suggested with funding derived fom an
additional fee per ton of extracted aggregate. The estimated cost of $0.10 per ton will
require refinement when the Resources Management Plan is defined in greater detail.

Table 2 shows a forecast of Gravel Mining Program costs, expressed as "cents-per-ton”
terms for the three operating scenarios. Excluding "one-time" costs, additional industry
costs resulting from the Gravel Mining Program could range from $0.32 to $0.39 per ton
mined. The County administrative fee would be in the range of $0.095 to $0.12 per ton for
regulation and mitigation efforts. An additional 0.10 per ton is shown as a contribution to
implementation of the Resources Management Plan.

In addition to the recurring industry operation costs, there will be a number of "one-time"
cests and management activities. One-time costs include the on-stream and off-stream EIRs
which are estimated to cost a combined $650,000, as well as a centralized recycling facility
with a one-time cost of $2 million. Each ensuing project EIR is estimated to cost $75,000.
The total cost resulting from the combination of EIRs, recycling, and several other minor
one-time costs (e.g., road signage) that would be incurred in the firsé year is significant, For
all three scenarios analyzed, this one-time cost (in combination with ail other costs

previously addressed) is estimated to equal $2.30 per ton in Year 1.

COMPONENT COST ANALYSIS
COUNTY RESQURCE ADMINISTRATION

Description

L One full-dme County Resource Coordinator and assodated computer equipment.

2. Cther County staff time, including that of the Planning Director, the County Counsel,
and the County Administrative Officer.

Proposal

The Program will require extensive County personnel involvement, including the Planning
Director and a County Resource Coordinator (proposed to be a senior planner with
expertise in resource management), the Assistant County Counsel, and the County .
Administrative Officer.

12
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Future Cost Implications’

Capital Costs: Computer hardware and software, and other miscellanecus office equipment
are estimated to be minor (approximately $6,000).

Operational Costs: The estimated cost for County staff involvernent is $150,000 per vear,
based on estimated billing rates. Table A-2in Appendix A presents the calculation of these

costs.

RECYCLING

Description

This component consists of a program to encourage the recycling of aggregate materials.
Recycling can be done at preduction sites, at a central facility, or through purchases at job
sites from other parties. The goal is to reduce net extraction of aggregate needed to support
a market level of demand, in order to ensure the long-term availability of high quality
aggregate.

Proposal

Each mining company would be required to submit a recycling plan or program to the
County. Goals include a minimum of five percent annual tonnage recycled by the third
year of program implementation, with the percentage of recycled material Increasing over .
time (to 20 percent by Year 16). Recycled materials would not count toward the annual
mining limits designated by the County. '

The County should be aware of potentially conflicting elements in the Gravel Mining
Program. For example, the additional land area required to accommodate a recycling
fadility (either on-site or a central facility) could conflict with the County's desire to
minimize the operational size of mining operations.

Future Cost Implications

Recycling can be an economically viable enterprise under proper conditions. These
conditions include an economic incentive for outside contractors to haul demolished paving
or concrete structures to the operation site. The producer can then crush the material into a
usable product and transfer it back to the contractor for appropriate uses. Hence, the
confractor can reduce transportation costs by dumping and picking up material at one

location.

Furthenmore, recent studies by the National Cooperative Highway Research Program have
suggested that aggregate particles produced by recycling have favorable characteristics
(including particle shape, absorption, and specific gravity) compared to virgin mineral
aggregate. L

14
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In Yolo County, the practicality of a recycling program is undermined by the fact that the
Yolo County Sanitary Landfill does not administer fees for concrete rubble measuring less
than 2' x 2' x 8". Material larger than this is charged a fee of 336/ton, while concrete pillars
are charged a fee of $95/ton.

T Resulting in Maj t
Typically, a crusher would be required on a site of at least an acre in size. Material is
typically stockpiled with a bulldozer after approximately 50,000 tons have accumulated and
is crushed to a size that passes a one-inch screen. Recycling operations such as that
assurned in this analysis are typically run with a three-person crew.

Given the dispersed nature of aggregate mining operations in the project area, as well as the
economies of scale inherent in operating a centralized facility, it appears that one or two
centralized facilities may be the optimal arrangement from an economic standpoint. Based
on interviews of several large-scale recyclers and equipment dealers, a recycling facility
capable of processing 312,000 tons per year would cost approximately $980,000. Given that
the proposed County recycling requirement is 10 percent of excavated material in the
second five years of the project {(potentially 500,000 tons or more), and would increase to 20
percent by Year 16, it appears that a second unit would be necessary. This analysis
assumed that both of these units are installed in Year 1, although it may be more
economically viable for the industry to spread these costs over time. The total estimated
cost of recycling is therefore a one-time cost of $2 million. It is possible, however, that
recycling could be accomplished through contracts with operators at little or no net cost.

AT ROGRAMS.

Description

Several mitigation programs and activities have been proposed which serve a variety of
purpeses. Major programs and activities include the preparation of Environmental Impact
Reports, monitoring of groundwater level and quality, the use of a Technical Advisory
Comumittee, ongoing maintenance of County-maintained haul routes, and the establishment
of roadway buffer zones.

Proposal
Annual Monitoring Programs. An annual monitoring program is currently conducted by the
County. The proposed program would require that the County fully adhere to the State

Mining and Reclamation Act (SMARA) by requiring a more detailed groundwater
monitoring, and documentation of reclamation implementation (discussed in the following
section). The major costs associated with additional monitoring involve analysis and

monitoring of groundwater quality.

15
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Environmental Impac: Mitigation. The proposal requires a spill prevention and containment
plan and facility, air pollution/dust control plans and activities, noise level and operation
time restrictions, and land use and roadway buffer zones. Except for readway buffer zones,
these costs are already incurred by the industry and are not expected to increase
dramatically as a result of a shift to off-channel mining.

Truck Traffic and Sasery Programs. This subset includes business emergency response plans
to be updated and resubmitted to the County, an equipment inspection and maintenance
program, truck traffic mitigation, and a road maintenance program. Of these, the road
maintenance program is the most significant in terms of annual costs,

Future Cost Implications

Within the mitigation program category there are several major cost items. These are as
follows:

* Technical Advisory Committee (TAC). The TAC is intended to provide technical input
regarding a variety of resource, hydrologic, and engineering issues. Funding for the

TAC will offset costs associated with the committes, and would vary from year to year.
For this analysis it is assumed that the costs associated with the activities of the TAC are

fixed at 536,000 annually.

* Buffer Zone Requirements. The buffer zones, as proposed, would be comprised of 500~
foot excavation setbacks for County roads, 2,000-foot setbacks for State Highway 16, and
1,000-foot setbacks from Interstates 5 and 505. These setbacks appear to affect
approximately 10,000 acres in the project area. However, the project description allows
flexdbility on a case by case basis, and these standards may be modified during the
environmental review process for individual permits. Because of this potential
flexdbility on a case by case basis, this analysis assumes that buffer zone requirements
can be met without significant costs to the industry. Relatively minor fixed costs have
been assigned to stockpile buffer zones.

* Environmental Impact Reports (EIRs). The Environmental Impact Reports (in-stream
and off-channel) are estimated to cost approximately $325,000 each, based on the
County's prior exgerience with reports of similar scope and magnitude. Project EIRs are
estimated to cost $73,000 for each new off-chaninel operation. These costs represent one-
time costs to the industry.

* Road Maintenance Costs. Maintenance of publicly-maintained access roads is a major
cost item, as the weight of gravel trucks often requires extensive repairs and/or
reconstruction of road beds. In Sonoma County, these costs have been as high as
$230,000 per affected road mile for reconstruction every three years in certain areas. It
should be recognized, however, that the subject roads in Sonoma County are also
heavily traveled bv the public. In Yolo County, the Department of Public Works has
estimated a per ton cost of maintaining County haul roads, as discussed below. It
should also be noted that the County has identified several capital improvements
required for roads and bridges used by the mining industry - $360,000 for various
bridge widening, road widening, and school bus turnouts. In addition, structural
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problems with Capay Bridge have been identified. Rerlacement of this bridge has been
estimated by the County to cost S800,000. These costs are not included in this analysis, as
data specifically addressing the gravel industry's share of such capital improvements
have not been developed to date.

* Groundwater Monitoring Costs. The major variable cost shown under this category is
associated with analysis of water quality. According to an industry consultant, each of
the five assumed mining sites is likely to have a wet pit. The annual cost of five
groundwater samples per mining site including two pit samples and lab analysis, is
estimated to be 56,500 per quarter per site, or 526,000 annually per site. Given the
assumption that five operations will ultimately mine off-channel aggregate, the
estimated annual cost for water quality analysis for the industry is $130,000. Other
costs, associated with groundwater levels and compilation of reports, are relatively

minor.

nt R Hnein Mai &
- Road Maintenance. Road maintenance is assumed to be provided through a "sinking fund”
comprised of indusiry contributions. The estimated sinking fund cost of $0.0040 per ton per
road mile is based on a September 1989 estimate by Yolo County Public Works. This figure
has been inflated to 50.0040 using a construction cost index compiled by the Engineering
News Record. Existing affected road miles are estimated to be approximately 19 miles. The
introduction of terrace mining is not expected to greatly increase the affected public ‘
roadways, as gravel resources are more concentrated and utilize less acreage on a per ton

basis. Estimated road maintenance costs are $0.068 per ton annually, not including capital
fmprovements, cited above. For illustrative purposes these costs can be expressed as follows:

1. Assuming a year in which 3.0 million tons are sold, and assuming 250 work days
arnually, approximately 12,000 tons per day will be hauled out of the project area.

2. Assuming that each truck hauls approximately 25 tons of material, estimated truck
traffic is 480 round trips per day.

3. Given a per ton cost of County-maintained road maintenance of $0.068 (assumes a cost
of $.0040 per mile per tor, 19 miles of road, and 90 percent of mined aggregate sales),
the total road maintenance cost would be $204,000 (510,736 per mile). Assuming 250
work days, the road maintenance cost per day is $816.

4. Given a daily road maintenance cost of $816 and 480 truck trips per day, associated road
maintenance costs wouid equal $1.70 per round-trip.

AND AR LOGICAL ANAT,

Description
This work will be done by qualified biologists and archeologists. The goal of the biological

-analyses is a net gain in biological resources in the mining areas. Associated costs are
assumed to be captured within the cost of the program EIRs as well as project EIRs.
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Proposal

These analyses and the potential mitigation measures are extensive. Among the required
tasks, mining companies would be required to setback haul roads at least 50 feet from
wetlands; the height and diameter of ail native tess would be measured; a complete
inventory of cak trees would be conducted; and surveys would be conducted for the
existence of bald eagles, Swainson hawks, burrowing owls, bank swallows, and the Valley
Elderberry Longhorn Beetle.

If any of the above species are detected, site-specific mitigation measures would be
implemented, including relocation programs, bank stabilization programs, and restrictions
on removal of elderberry trees or other beetle habitat. Buffer zone delays are proposed as
mitigation given the presence of Swainson hawks and bald eagles, whereby mining
operations would not be allowed in certain areas during identified periods during the year.

Archeological surveys would be conducted prior to mining at new sites. Ensuing
excavations would occur given evidence of cultural resources. :

Future Cost Implications

Generally, costs associated with routine biological and archeological surveys are relatively
minor. More substantial costs could be associated with operational delays.

. ts Resulting in Maior Cast |
Buffer Zone Delays. Any actions which unpredictably restrain normal operation of mines
could be costly to the mining industry in terms of operational inefficiencies and lost
opportunity costs.

Iritial Biological and Archeological § urveys. Significant front-end costs will be borne as a
result of opening new land to off-channel extraction. These costs are assumed to be largely
accounted for through the costs of the Master and Program EIRs. The comprehensive
biological survey work is assumed to be accounted for through the evolving Yolo Habitat
Management Program (HMP). This is one example of how various resource management
efforts, if properly coordinated, can lower overall costs and better achieve a common goal.

RECTLAMATION
Description
A "reclamation plan” will be required for new tarrace mining permit. The reclamation plan

must demonstrate that the County obtains a "net gain” from mining and ensuing
reclamation, consistent with the Gravel Mining Program.

18




Firnal Report
June 8, 1994

Proposal

SMARA's Minimum Verifiable Reclamation Standards are proposed to be incorporated into
the program by reference. Mining operations producing less than 150,000 tons per year are
exempt from the requirement to prepare and submit revised reciamation programs. This
exemption applies to only one producer at the present time.

The reclamation plan will be required to demonsirate that the end use of reclaimed land is
equal to or better than the use of the land prior to mining activities. This applies to
agricultural land as well. The project description specifies that at least 80 percent of
productive farmland that has been mined shall be reclaimed and returned to pre-mining
agricuitural production levels.

Future Costs

Costs of reclamation were developed from two perspectives. First, an estimation of future
costs was made by contacting a major environmerial firm with experience in reclamation of
mined lands. The total cost of reclamation is estimated to be 56,500 per acre. These costs
were independently confirmed by a recognized expert in reclamation who has conducted
studies of reclamation costs in over 70 different locations. On average, the actual costs
associated with the process of reclaiming land are approximately $0.06 per ton mined.

Costs associated with government administration of reclamation are assumed to be
additional. The County's administrative costs are captured within the County resource
administration costs itemized earfier. An additional cost of $0.02 per ton is included to
represent testing and monitoring costs, bringing the total cost to 50.08 per ton mined. These
costs are consistent with those estimated by the reclamation/remediation firm that was

interviewed and other industry data.

WATER RESQURCES PROTECTION

Description '

The proposed Gravel Mining Program identifies a number of studies, required plans, and
measures related to water resources that will be required prior to the issuance of mining
permits. These tasks are inciuded as implementation items under the Cache Creek
Resources Management Plan. It should also be noted that a streamway and fluvial

morphology study will be conducted, for ultimate use in the in-channel EIR. The cost of
this analysis is folded into the estimated cost of preparing this EIR, discussed above.

Proposal

Flood Control. Each operator would be required to submit an engineered flood control
program including flow rates, and water surface profiles. Also, erosion control activities
such as rip-rap, brush layering, and revegetation would be required.

Off-Channel Surface Hydrology and Drainage. Each operator would be required to convey

storm water run-off, agricultural tail water, and mining cperation waters to prevent
degradation of water quality.
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Channel Boundary Surcey and Maintenancz. A more precise identification of channel
boundary would be required, including surveys where boundaries are proposed to be
modified.

Groundwater Resources. This includes 2 comprehensive study to analyze potential recharge
and storage facilities.

Hydrologic Evaluation. This requires precise measurerment of excavation depth. Also the
impacts of mining and ensuing reclamation must be identified. Operators must show no
adverse impacts to local recharge, no adverse increase in discharge into creek. no adverse
impacts to groundwater storage and pumping, and no adverse impact on ground or creek
water quantity or quality. Costs associated with the monitoring of groundwater levels and
quality are reflected in the monitoring expenses itemized under the foregoing analysis of

"mitigation programs”. Estimated costs do not reflect potential costs borne by the industry
in the event that performance standards are not met.

Water Usage and Suppiy. This requires documentation of existing and proposed rates of
water usage, sources of supply, and requires reuse of processed water through operational
modifications.

Future Cost Implications

The major costs asscciated with this component are related to loodway engineering,
hydraulic engineering, and surveying. In many cases, the implications of costs associated
with the above-referenced water resource requirements depend on specific County -
performance standards.

Fleod control actvities are likely to be divided into two major components — an annual
plan and floodway engineering activities. It is also likely that operators will jointly contract
out to a common consultant or the indusiry assodation to compile annual plans/programs,
while engineering activities are appropriately estimated on a per acre basis.

The industry has pledged $75,000 to fund a groundwater resources study. Any additional
costs assodated with data collection and plan/ program preparation would be minimal.
Additional costs (not estimated) could be borne by the industry for facilities required as a
result of the findings of the groundwater resources study. '

™ ot
Itis assumed that, aside from the groundwater resources study, costs in this component are
covered through the sinking fund established to finance the implementation of the Cache
Creek Resources Management Plan. The estimated annual amount of the sinking fund is
$0.10 per ton of aggregate mined. Thisisa preliminary estimate of the projected cost that
should be refined as the Resources Management Plan is defined in greater detail.
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VL INDUSTRY ECONOMICS OVERVIEW

INTRODUCTION

Understanding the economics of the gravel mining industry is particulariy important in
establishing a conceptual framework for a Gravel Mining Program of this magnitude. This
section will profile the market area, identify regional submarkets, and establish Yolo
County's competitive position in the regional gravel mining industry. Then, major
economic factors are identified, operating characteristics are profiled, and the ability of the
industry to withstand program costs is evaluated. An independent analysis of industry
economics has been prepared for the industry by George Bittlingmeyer, Ph. D., a U.C. Davis
professor and consulting economist. The findings of this study are used to augment this
chapter where applicable.

MARKET ARFA DESCRIPTION

The gravel mining operations along Cache Creek operate in the context of the Sacramento-
Fairfield market area, 25 defined by the California Division of Mines and Geology (CDMG).
This market area primarily serves the Sacramento metropolitan region including Vacaville

and Fairfieid.

According to the CDMG, Yolo County is a net exporter of sand and g;r."avel, as the County
ships 38 percent of its mined aggregate to Solano County, 14 percent to Sacramento County,
and 8 percent to other counties. Only 40 percent of Yolo's product remains in the County.

Competitive Submarkets

The aggregate needs of the Sacramento-Fairfield market area are met by two major regions
of production: Cache Creek and Sacramento County's American River Deposits. To a lesser
extent, low priced deposits in the Yuba City region play a role in meeting demand for such
materials. The two major concentrations of producers inciude 16 pits producing PCC-grade
aggregates, seven of which are currently being mined along Cache Creek.

Competitive Position

Historically, the Cache Creek operations have been positioned to service the growing
eastern: Solano County region, including Dixon, Vacaville, and Fairfield, as well as Yolo
County communities such as Woodland and Davis. However, given the fact that at Cache
Creek only approximately three years worth of aggregate remains within the in-channel
deposits at current rates of consumption, the American River and other deposits will be
required to meet future demand, unless off-channel mining is permitted by the Yolo
County. Assuming that off-channel mining will be permitted by the County, the Cache
Creek operations are ideally suited to meet the growth demands of the I-80 corridor.
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The aggregate producers along Cache Creek operate within the context of "monopolistic
competition”. The industry, taken as 2 whole, has few producers and relatively inelastic
demand — a change in price has little effect on the overall level of demand. Local producers
are also advantaged by a cost disincentve on the part of consumers to import due to high
transportation costs,

MAJOR ECONOMIC FACTORS

At the present time, the industry is affected by a number of negative economic conditions
including the recession (which has reduced demand for aggregate products), competition
from lower cost producers (who are mining gold dredge spoils) in Sacramento County, and
the uncertainty, delays, and litigation associated with resolving County regulations (which
Increase holding costs and investments without compensating returns). These conditions,
while serious for the industry at the presant time, should change over time, allowing greater
profitability for the local industry. - |

Uses for Construction Sand and Gravel

According to the U.S. Bureau of Mines, the use of construction sand and gravel is as
follows: 26 percent is used in the construction of residential and non-residential buildings,
as well as other development; 15 percent is used as road base/cover; § percent is used as
construction fiil; and the remainder (51 vercent) is used for concrete products and other

‘miscellaneous uses.

Elasticity of Demand :
This section briefly illustrates economic characteristics of the industry. The important point
is that with inelastic demand, an increass in costs is unlikely to affect demand; however,
individual producers unable to sell products at the market price because of higher than
average costs will lose market share.

Interviews with wholesale cement manufactures in northern California indicate that the
cost of bulk wet cement is approximately $95/tor. This implies, given the industry data
provided by the Yolo County Aggregate Producers Association (YCAPA) that sand and
gravel represents less than 20 percent of the cost of cement. For a concrete tlt-up
warehouse structure, the cost of cement represents approximately seven percent of the total
construction cost. For residential projects, cement costs are lower, at approximately four
percent of total structural costs. Assuming a new home costing $100,000 to build, only $800
(less than one percent) is attributable to the cost of sand and gravel. Based on this
relationship, a 50 percent increase in the cost of sand and gravel (for llustrative purposes
only) results in a one-percent increase in home construction costs.

Therefore, 2 major change in the cost of concrete does not imply a corresponding change in
the cost of construction and the related demand for concrete. Rather, the demand for '
concrete is dependent on the quantity of new housing starts, major infrastructure projects,
and other major development trends. Mzjor factors affecting consumer choices for sand
and gravel include transportation costs and the availability of substitute materials.
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Supstitute Materials

The major substitute product for construction sand and gravel is crushed stone. Aside from
crushed stone, several other products are available but are not price competitive or do not
possess acceptable strength, density, or other specific characteristics.

The main sources of crushed stone in the market area are quarries in the nearby Coast
Ranges. Overall, crushed stone is not a viable substitute due to the abundance of sand and

gravel aggregates in Califomnia.

Transportation Costs

The selling price of aggregate is largely a function of the cost of transportation.
Transportation of aggregate is regulated by the California Public Utilittes Commission.
Rates are charged on a distance-traveled basis. The base rate is fixed at approximately
$0.50, and a per-mile charge of $0.10 to $0.13 is also applied. Generzlly, if a customer can
obtain a certain type of aggregate from two or more producers, the deciding factor will be
the price of transportation — which is in turn a direct function of distance. Table 3, based
on data provided by Dr. Bittlingmeyer and YCAPA, shows the significant effect of distance
delivered aggregate prices.

P TIN RA 11

Revenue

In 1990, 3.6 million tons of sand and gravel material were extracted from Cache Creek.
According to YCAPA, the average book price per ton was $6.98. Of the 3.6 million tons
extracted, 2.9 million tons were sold. Applying "book” prices provided by YCAPA, sales
income for the industry may have been as high as approximately $20.4 million. Discounts
from "book” prices may have resulted in slightly lower revenues.

Expenses

EPS has constructed an operating budget that represents a typical breakdown of expense
items based on an industry survey of approximately 400 aggregate mining operations.
These data do not reflect the actual costs incurred by Cache Creek's mining operations,
which, as noted above, may not be profitable under current economic conditions. Neither
do these data reflect the distribution of costs incurred by a firm that is internalizing all of its

costs, including reclamation and recydling,

Table 4 shows typical operating expenditures for sand and gravel mining operations for
illustrative purposes. As shown, major cost items include processing (approximately 32
percent of annual operating expenses), loading (18 percent), equipment and site
maintenance (18 percent), energy (10 percent} and internal hauling costs (10 percent). Other
activities such as dust control and reclamation are relatively minor costs to these producers.
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Table 4
Pro Forma Analysis
Cache Creek Gravel Mining Industry

{tem [1] Per Ton Total
Income
Sales of Aggregate (1880) $5.98 $20,433,850
Expenses
Progessing 1.78 5,231,091
Loading 1.01 2,842 489
Hauling 0.58 - 1,634,718
Stripping 0.34 980,830
Maintenance 1.01 2,942,489
Energy 0.58 1,834,716
Dust Control 017 490,415
Reclamation 0.17 490,415
NOI[2] 4,088,790
Industry Profit w/debt service deduction {3] 2,043,388

[1] Operating expenses, net cperating income (NOI), and debt service estimates derived
from industry research. Not actual Cache Creek data. Data does not reflect
mining firms that intemalize all costs. '

[2] NOI {as percent of gross sales) = 20%
[3] Debt service (as a percent of NOI w/o program) = 50%
Source: Vulcan Materials, Martin-Marietta, Beazer USA, Rock Products: EPS
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It should be noted that the low costs of reclamation and other mitigation actvites do not
necessarily reflect the real costs resulting from sand and gravel extracdon. Historicaily, a
large percentage of such costs have been "externalized" (i.e., not reflected on the balance
sheet) and either reflected as environmental degradation — an environmental cost - or a
public sector cost.

This type of externalization is occurring to some degree in Yolo County's Cache Creek
deposits. In effect, the County is attempting to encourage the mining industrv to internalize
its fair share of environmental and resource-related costs by stipulating that additional costs
be absorbed to provide a means for clean-up, preservation, and monitoring.

Net Operating Income

Deducting operating expenses from gross revenue yields net operating income (NOI). EPS
analyzed annual reports from several large, publicly-owned mining companies. These
companies included Vulcan Materials Company, Beazer US4, and Martin-Marietta. Based
on segment financial data from the consiucton materials divisions of the comrarnies, a
typical NOI over the past decade for large-scale aggregate comparnies nationwide has been
in the range of 20 percent of net sales.

ABILITY QF THE TLOCAL INDUSTRY TQ ABSORB PROGRAM COSTS

As discussed earlier, the price elasticity of demand associated with aggregate material
implies that a change in price will not result in a corresponding change in demand.
Figure 1 shows the percent increase in aggregate prices, assuming that the industry "passes-
through” the fee to its customers. As shown, a $0.40/ton program-related expense could
increase the average "book” price of aggregate by as much as six percent. A 50.30 fee would
result in a corresponding increase of approximately four percent.

If we assume the average cost of PCC-grade aggregate increases 6 percent, the product is
still price competitive at many construction locations with aggregate trucked from other
areas such as the American River deposits. According to the analysis conducted for
YCAPA by Dr. Bittlingmeyer, a per ton fee would have the following effects on sales

volume:

* A3030 fee would reduce sales of concrete aggregate by 14 percent; aggregate base sales
would decrease by 8 percent, and sand sales would decrease by é percent.

* A 3040 fee would reduce sales of concrete aggregate by 19 percent; aggregate base sales
would decrease by 16 percent, and sand sales would decrease by 12 percent.

It should be noted that these figures assume that construction sites are evenly dispersed
across the Greater Sacramento Region. Furthermore, these estimates assume that there
would be a one-to-one correlation betwesn additional fee-related costs and the price of
aggregate (Le., additional costs cannot be internally absorbed by the local industry).
Finally, the estimate is predicated on the assumption that buying decisions are purely a
functon of price - ignoring other factors such as buyer-seller relationships. Nevertheless,
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the above-referenced estimates are useful and correct in illustrating the fact that price does
have some effect on demand. As stated above, however, our analysis indicates that the
Cache Creek industry could likely absorb a fee of 50.30 to $0.40 over time, aithough
individual operators may be adversely affected if unable to adjust.

A final consideration is the element of time. Given the protected and/ or urbanized status
of the American River reserves, it is possible that such reserves may not remain available
for mining in the future. As the viable American River deposits become more scarce over
time, prices in that region will increase as production costs increase, Therefore, assuming
that over the longer-term, off-channel aggregate mining occurs at Cache Creek as described
by the Project Description, any temporary loss in markat share will Iikely be recouped as
competing areas incur higher operating costs due to a depletion of economically viable
aggregate resource.
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List of Sources and Contacts
- Cache Creek Gravel Mining Program

Source/Cantact

Agency/Firm/Publication/Authar

Tom Gardner

Donna Landaros

Steven Jenkins

Dave Flores

Tom Tracy

Evert Terminello

Bab Lando

George Bittlingmeyer, Ph.D.

A.G. (Sandy) McLellan, Ph.D.

Gary Case

Steve Appleby

Hita Schaffer

Tom Chasm

Greg Ryan

Staff

Canstruction Cost Index

Josaph C. Scalmanini

Solano Concrate Mining Appiication

Special Report 156 - Minera] land Classification
Yolo Co. HMP, Bassline Eqonomic Conditions
"Riding the Recycling Wave”

(Qctober 1881)

*A Primer on How Producers Can Get Into
the Recycling Business" (Juiy 1992)

Lorin Ottonelio

"Eccnomic Factors in Reclaiming Aggregate
Mining Areas® (February 1981) _
Recycling Portland Cement Concrete (1584)
Gary Johnson

Bab Gaiser

1891 Annual Report

1892 Annual Report

1880 Annual Report

Selected Statistics on Mineral Industries (1982)
Mineral industry Surveys

Cache Creek Associates EIR

*Canstruction Material Prices Continue to Rise”
{November 1991)

1987 Census of Mineral industries

ABAG Projections '92 — Recession Update
SACOG Draft Baseline Projections (1893)

Yolo County CAQ Office

Yolo County CAQ Office

Yolo County Community Development

Yolo Caunty Community Develepment

Yole County Public Works Dept.

YCAPA

Andrews, Lando & Associates

U.C. Davis Graduate School of Management
University of Waterioo/Gec Concepts

East Bay Excavating

Compass Equipment, Inc.

American Rock

Speciglty Crushing

Zanker Road Landfiil & Materials Management
Yoio County Sanitary landfill

Engineeting News Record/KCA Enginesrs
Luhdorff & Scalmanini, Consulting Engineers
Zentner & Zentner

California Division of Mines & Geology
Economic & Planning Systems, Inc.

Rock Products {trade joumnal)

Rock Products {trade journal)
Moarrison Knudson Corporation

Mining Engineering (trade journal)
Hankins, Richard B.

Mine Reclamation Corporation
Sonoma County Planning Dept.
Vulcan Materials Company
Martin-Marietta Corporation
Beazer USA

CA Dept. of Finance

U.S. Bureau of Mines

CH2M Hill

Rock Products (trade journal)

U.8. Dept. of Commerce, Bureau of the Census
Association of Bay Area Govemments
Sacramento Area Council of Govemments

Eponomic & Planming Systems, Inc.  68/54
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