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Comprehensive Plan Update - Mineral Resource Lands: Supply and Demand

Over the course of the Mineral Resource Lands update, stakeholders and Planning
Commissioners have asked the following questions about supply and demand of mineral
resources:
o How is Thurston County estimating supply and future demand?
o What is the supply and demand of mineral resources on a regional basis, including
in neighboring counties?
o Is Thurston County a net importer or exporter of mineral resources?
o How is projected demand for mineral resources calculated?
Supply and demand of mineral resources is a factor that the County can consider in designating
mineral lands of long-term commercial significance. Under WAC 365-190-070(2):
“Counties and cities must identify and classify mineral resource lands from which the
extraction of minerals occurs or can be anticipated. Counties and cities may consider the
need for a longer planning period specifically to address mineral resource lands, based
on the need to assure availability of minerals for future uses, and to not inadvertently
preclude access to available mineral resources due to incompatible development. Other
proposed land uses within these areas may require special attention to ensure future
supply of aggregate and mineral resource material, while maintaining a balance of land
uses.”
Consultants Associated Earth Sciences Inc. (AESI) estimated supply and considered market
demand in developing an inventory of mineral lands for Thurston County (see AESI Inventory
Report, August 2017 or the summary from Nov. 10, 2017 in Attachment 1).
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Pacific Lutheran University: The Aggregate Industry in Washington (2003)
A commonly cited reference when discussing supply and demand of mineral resources is the
Pacific Lutheran University (PLU) study (2003)1 on the aggregate industry in Washington
(Attachment 2). This report provides data on the importance of the aggregates industry within the
Washington State economy and includes analysis on production and consumption by county.
Business production and price data are proprietary. As a result, USGS and DNR do not release
any information that would identify a specific firm. Since there are many counties with few
producers, production reports often cannot be disclosed.
In the year 2000, USGS reported that Washington State produced and consumed approximately
75 million tons of aggregates, or approximately 12.7 tons per capita. The 2003 estimate of the
report is approximately 13.5 tons per capita.
Table 2 below estimates the Aggregate and Ready Mix Demand in tons. This table is abbreviated
to show Thurston County and neighboring counties. For the full table, refer to the PLU study
(2003).

Table 1: 2000 Aggregate and Ready Mix Demand in Tons, by County
Road
Construction
Construction
County
Maintenance
Aggregate
Ready Mix
596,692
1,211,056
480,405
Thurston
1,326,840
3,700,758
1,632,698
Pierce
2,112,167
11,415,103
5,895,151
King
625,684
283,361
102,566
Mason
882,686
453,603
185,554
Grays Harbor
1,137,408
370,922
124,744
Lewis

County Total
2,288,153
6,660,296
19,422,421
1,011,611
1,521,483
1,633,074

*This table is abbreviated. Refer to PLU (2003) for full table.

The overall economic impact is estimated using the Standard Industrial Classification (SIC)
codes. Economists typically characterize industries as either export or derivative. Export
industries sell most of their product out of state or region; derivative (non-basic) industries are
contingent on economic activity within the state or region. The aggregate industry is derivative
in nature, because it does not generally export its product out of state. Primary demand is largely
a function of local area construction activity.
The PLU study also projected future demand for the most populous counties in Washington. This
was calculated by multiplying the projected county population levels of the time from the
Washington State Office of Financial Management (medium series) by the county aggregate use
rates derived from Table 1. The study projected the following future demand for Thurston
County (p. 20):
Pacific Lutheran University (2003). “The aggregates industry in Washington— Economic impact and importance School of Business”. Pacific
Lutheran University School of Business, 26 p.
1
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2000 – 2,288,153 tons
2005 – 2,687,583 tons
2010 – 2,957,236 tons
2015 – 3,260,200 tons
2020 – 3,585,378 tons

How is Thurston County estimating supply and demand as a part of this MRL Update?
The most recent supply estimate for Thurston County was prepared by AESI (2017) and is
included in the Issue Paper: Designating Mineral Resource Lands under the Growth
Management Act (attached to the October 18 meeting materials packet). That analysis estimates
6.1 billion tons of sand and gravel resources exist in Thurston County. This estimated supply
includes all resources that are inventoried and classified. Supply was estimated using the
following equation:
𝑆𝑢𝑝𝑝𝑙𝑦 = 𝐴𝑐𝑟𝑒𝑠 ∗ 𝐶𝑢𝑏𝑖𝑐 𝑌𝑎𝑟𝑑/𝐴𝑐𝑟𝑒 ∗ 1.4
(𝐵)
𝑆𝑢𝑝𝑝𝑙𝑦 = (𝐴) ∗
∗ (C)

A. Acres are classified by quality type.
B. Cubic yards per acre also varies by quality type. Estimated low and high cubic yards per
acre by quality type of sand and gravel are available in Table 1 of the AESI Issue Paper,
and range from 15,000 yd3/acre to 240,000 yd3/acre, depending on the quality type and
resource (2017, p. 5).
C. Generally, one cubic yard multiplied by 1.4 equals one ton. This number varies
depending on soil and rock type. For example, 1 cubic yard of Vashon Recessional
Outwash is approximately 1.64 tons, and 1 cubic yard of Vashon Advance Outwash is
about 1.74 tons. For the purposes of the calculations below, 1.4 was used across all
calculations. These calculations are rough estimates, and should only be used as a
relative indicator of supply for map comparison purposes. Actual supply will vary.
The primary determinants of how much sand and gravel is consumed long term in Thurston
County will be population growth and per capita demand. AESI estimated the 50-year demand
for mineral resources in the County by multiplying the projected population by annual per capita
demand.
𝐷𝑒𝑚𝑎𝑛𝑑 = 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 ∗ 𝑃𝑒𝑟 𝐶𝑎𝑝𝑖𝑡𝑎 𝐷𝑒𝑚𝑎𝑑
(𝐴)
(𝐵)
𝐷𝑒𝑚𝑎𝑛𝑑 =
∗
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A. For the projected 2067 population, AESI used the OFM high-range estimate of is
710,000. This population estimate is much higher than the moderate estimate provided by
TRPC that is typically used by Thurston County for planning purposes – the County and
the consultants chose to use the higher estimate to allow for a more conservative analysis
of whether supply would meet demand over time.
B. Annual per capita demand is calculated using pre-recession demand statistics from the
PLU 2003 study. This study estimated a demand of 2,888,153 tons of rock products
annually for a population of 210,000. This estimates a per capita demand of 13.75 tons
per person.
Multiplying the projected population of 2067 (710,000) by estimated annual per capita demand
(13.75 tons per person) yields approximately 9.8 million tons of demand in the year 2067. Using
that rate of annual consumption, the estimated supply (6.1 billion tons) would last for about 600
years.
Estimating 20-year the 50-year demand requires a look at cumulative demand. Using the demand
equation above, an estimated population for each year, and the per capita demand of 13.75 tons
per person:
 20-year (2017-2037):
88,427,354 tons
 50-year (2017-2067):
261,725,603 tons
Excluding areas from the inventory (either at the designation stage or at the permitting stage)
will reduce the amount of available resources below 6.1 billion tons. Table 1 below estimates the
differences in potential supply for the various draft Map options presented for discussion at the
November 15 Planning Commission meeting.
Table 2: Estimated Supply for November 15 Map Options
Map Option
Acres of Mineral
Estimated
Estimated Demand
Lands
Supply
(50-year)*
Inventory Map
Map 1
Map 1a
Map 2
Map 3
Map 4 (MLTF
2004)

189,475 acres
141,554 acres
143,776 acres
104,502 acres
141,554 acres
161,752 acres

6.1 billion tons
2.8 billion tons
2.9 billion tons
826 million tons
2.8 billion tons
4.3 billion tons

9.8 million tons
( in the year 2067)
261 million tons
(consumed by 2067)

Max Years
Supply may
Last**
600
285
295
84
285
438

*This is a simplified, approximate supply & demand estimate. Actual supply & demand will vary.
**Years = Supply/Demand; when 9.8 million tons is considered as annual rate of consumption
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What is the supply and demand of mineral resources on a regional basis, including
neighboring counties?
The PLU study (2003) discussed above estimated supply for various counties (see Table 1).
The USGS National Minerals Information Center2 reports that in Washington State, sand and
gravel used for construction from 2011 to 2013 was an average of 29,067,000 metric tons valued
at an average of $216,333,000. According to the Department of Natural Resources3, Washington
State contributes about $363 million annually, or 2% of the United States’ total production of
aggregate. Washington State is ranked the 10th largest producer of sand and gravel aggregate by
tonnage nationwide.4
In Pierce County, the maximum estimated volume of geologically available sand and gravel
resource is approximately 12.6 billion tons in indicated resource areas. Approximately 1.61
billion tons of the total 12.6 billion tons of resources are permitted and available. Pierce County
estimates that currently permitted sand and gravel resources will last until 2125.5

Is Thurston County a net importer or net exporter?
Thurston County is rich in aggregate and most likely sources sand and gravel supply from within
the county. Bedrock and quarry is most likely imported from outside of the County, because
local hard rock mines produce little material (AESI, Nov. 10, 2017, Attachment 1). In the past,
Thurston County was a net exporter of sand and gravel and a net importer of quarry rock. Please
refer to Attachment 1 for a general discussion of regional supply and demand in Thurston
County.
The Mineral Lands Task Force (MLTF) reported in the MLTF Final Report (July, 2004) that:
“The Task Force recognizes that Thurston County mineral lands provide gravel to many
other areas of Washington. Several members of the Task Force are sensitive to the fact
that much of the County’s gravel resources will be exported out of the County. Some feel
that the County’s resources might be overexploited to serve regional needs. Some Task
Force members point out that even with enough gravel resources set aside,
overexploitation of a given site can be damaging to the environment. Some task force
members favored a limit to both the amount of land designated for mining and the rate of
exploitation of the resource . . . There is little guidance from the state on how to balance
the needs of a planning jurisdiction (the County) vs. the wider needs of the gravel market.
Although rough estimates of gravel supply indicate that enough gravel has been
designated in Thurston County to serve local needs for the next 20 years, there is no easy
way to determine how much of that gravel will be exported. Long term planning for the
2

USGS. (2017). National Minerals Information Center. <https://minerals.usgs.gov/minerals/pubs/state/data/>.
DNR. (2017). Aggregate Resources. <https://www.dnr.wa.gov/programs-and-services/geology/energy-mining-and-minerals/aggregateresources>.
4
Bolen, W. P., 2012, 2012 Minerals Yearbook: U.S. Geological Survey, 18 p.
<http://minerals.usgs.gov/minerals/pubs/commodity/sand_&_gravel_construction/myb1-2012-sandc.pdf>.
5
Eungard, D. and J. Czajkowski. (2015). Rock Aggregate Resource Inventory Map of Pierce County, Washington.
<http://cms.cityoftacoma.org/Planning/ger_ic119_pierce_county_aggregate_map.pdf>.
3
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resource requires focusing on where the gravel is and how best to designate and conserve
it.”
Per the Economic Development Council (Oct. 31, 2017) 6, most mineral resources produced in
Thurston County are purchased by businesses outside of the county, indicating export of
resources. For the sand and gravel industry, an estimated $12,849,000 of purchases are made outof-region. Of the quarry stone and rock mined within Thurston County, an estimated 78%
($8,532,000) of purchases come from sources out of the region, while 22% ($2,425,000) of
purchases are made by local businesses.
Other Economic Considerations
Staff requested information on supply and demand from mining operators within Thurston
County. Most referenced the Pacific Lutheran University study (2003) on the aggregates industry
in Washington as the most recent economic study. Some operations responded with additional
economic information. Specific mine information is not mentioned below to protect specific
operators.
According to one local mining operation, they have purchased several mining pits across
Thurston County that have been closed and dormant for 5+ years (personal communication,
10/25).
Mining continues to be a source of new jobs within Thurston County. Even if revenue and
product is exported, small mining operations helps to create jobs in the local community. One
mining company reports that an average of 1.5 persons per month have been hired over the last
year (personal communication, 10/25).
Weyerhaeuser provided information on jetty rock that is mined in Thurston County (see
Attachment 3), including its unique characteristics as well as information on supply and future
demand.

6

Wiese, K. (Oct 31, 2017). “Supply Chain – Mineral Mining & Quarrying”. Economic Development Council. Personal communication.
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Attachment 1
November 10, 2017
Project No. 160529H002
Resource Stewardship, Thurston County
Thurston County Planning Department, Long Range Planning Section
2000 Lakeridge DR SW
Olympia, Washington 98502-6045
Attention:

Maya Buhler

Subject:

Thurston County Mineral Lands Project
Aggregate and Quarry Rock Supply and Demand for Thurston County
Additional Notes
Thurston County, Washington

For more detailed information regarding aggregate supply and demand, a market analysis will
be required to gather mostly proprietary production information from individual mines as well
as consumption data from County-wide construction jobs. Washington State Department of
Natural Resources, Division of Geology and Earth Resources (DNR) tabulates annual production
data from all permitted mines within the state but such information is confidential and cannot
be shared with the public. The DNR may be able to divulge County-wide statistics without
compromising information from individual mines. Periodically they do publish overall statistics
on aggregate consumption within the state.
The Washington Aggregate and Concrete Association (WACA) may also be able to provide
County-specific supply and demand information. WACA is the lobbying arm of the aggregate
producers and they keep close track of the health of their industry. Their 2003 Statewide
market analysis, done in conjunction with Pacific Lutheran University, was compiled to make
the public aware of our dependence on their industry, and they could be interested in a followup analysis of Thurston County.
In their 2003 study, WACA estimated that Thurston County consumed 2,888,153 tons of rock
products annually. Reportedly 596,692 tons went for road maintenance; 1,211,056 tons went
for construction aggregate and 480,405 tons went for concrete products. In 2003 Thurston
County had a population of 210,000 and thus had a per capita aggregate consumption of
approximately 13.75 tons per person. By 2016 the County’s population had grown to 275,000.
Thus, in our report we projected a constant per capita consumption rate and therefore

assumed aggregate consumption kept pace with population growth. Under these conditions
aggregate consumption in the County has grown to about 3,782,100 tons per year.
Another way to get aggregate consumption data would be through construction permits issued
by the County planning department, the County engineering and road maintenance
departments, and the Washington State Department of Transportation. It is highly likely that
nearly all the sand and gravel products consumed within the County were derived from a local
origin. This is due to the adequate supply within the County and high cost of transportation,
which can be up to 40% of the final sale price delivered at the point of consumption.
By contrast, quarry rock used for WSDOT projects would likely be imported from outside of the
County to meet WSDOT specifications for rock since the local hard rock mines produce very
little material meeting typical WSDOT specifications. Rock from the County quarries could be
used for erosion control, drainage improvements, temporary roads, and base course
applications, where WSDOT-specific rock is not required. An exception to this is the Columbia
Granite Quarry which provides large block revetment stone to the Army Corps of Engineers for
marine shoreline applications. It is one of the few quarries in the state to meet the Army Corps’
strict quality requirements.
In the past the County was a net exporter of sand and gravel products and a net importer of
quarry rock. Most of the exported sand and gravel was due to one mine, the Skookumchuck
pit, which supplied millions of cubic yards of material to the Centralia coal mine over the years
for road construction and maintenance. Since the coal mine closed it is unknown if the County
is still a net exporter of sand and gravel. The County likely remains a net importer of quarry
rock due to the need to meet WSDOT specifications for road projects. However, an in-depth
market analysis that tabulates individual mines and construction projects will be required to
test this hypothesis.
Finally, we recommend these two economic geology experts as possible experts to speak to the
Thurston County Planning Commission.
•

Bruce Chattin (Executive Director of Washington Aggregate and Concrete Association)
(206-878-1622; bchattin@washingtonconcrete.org)

•

John Bromley (Assistant State Geologist; Washington State Department of Natural
Resources, Division of Geology and Earth Resources) (360-902-1452;
john.bromley@dnr.wa.gov)
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