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Puget Sound — A little perspective

e Stretches from Anacortes to
Olympia (more or less)

e |s afjord (fee-YOURD).
Meaning a long, narrow
inlet with steep sides,
created in a valley carved
by glacial activity.

e Part of alarger
physiographical structure
termed the Puget Trough
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Wisconsin Glaciation

 Last Glacial Period: began about 110,000
years ago (ybp = years before present), ended
10,000 to 15,000 ybp.

 Maximum extent occurred about 18,000 ybp

e Vashon Glaciation
*Advanced into Washington about 18,000
years ago
*Receded 10 — 12,000 years ago



Vashon vs Wisconsin Glaciation
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Extent of Glacial Advance

13,000 years ago Present day

http://duff.geology.washington.edu/mdbrg/mdbrg/areas/Puget_Lobe/index.html
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Reconstructing
the last (Vashon)
continental
glaciation of the
Puget Lowland

Ralph Maugerid
Horvoy Greenburyg

Sometine around 16000
cilenelae pears helowe prosent
ivhp) bre froim the Coast
MoimLains ol 8itish Colimbia
bagan filling the Frases Lowland.
The Puget Lobe af the we sheet
reac hed the US border alter

15 0000 yhp, Sealbile abeut 17600
yio. and &3 farthest south extent
jint south of Dlyrmpia) gt sbout
16300 ybp. The ice fromt then
retre stod even more rapidly than
it advanced and Sealtle was
ice-fron by about 16400 ybp. By
albout 13000 ybp tee joe front
was agaim back at the border,




Where to find rocks

cally any where
ind here.

d and gravel is
ndant from
ingham to

mpia and North
d to Lilliwaup.

sand and gravel to
1seful for

Ineering purposes
IS important.
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This figurs m From the Glscier Northwest DuPor Mneg Ares Expsnsion
and Horth Sequabtchew Creek Project. Wedand bihiganon Plan, Figuire 13
praparad by &nchor Environmaniad, Novembar 19, 2007, Figare 2 Hettls Wetand
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http:/lwww.ci.dupont.wa.us/files/library/f6d6dcacc6577ce3_o.pdf



Where to find rocks

e Basically any where
around here.

 Sand and gravel is
abundant from
Bellingham to
Olympia and North
Bend to Lilliwaup.

e For sand and gravel to
be useful for
engineering purposes
size IS important. [ ——

praparad by &nchor Environmaniad, Novembar 19, 2007, Figare 2
Kettle Wetland
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http://mww.ci.dupont.wa.us/files/library/féd6dcacc6577ce3_o.pdf



Hjulstroin Diagram

~ Erosion

'IUD \'\ Sy

3 e -
i‘:ﬂn I — E
~ L vsiocitY -

P

Velocity, cm /sec
o

Transportation
Sedimentation

1.0 - 74 i
g

velocity

0.1 .
0.001 0.01 0.1 1.0 10 100 1,000

Size, mm

Fig. 44 Curves of erosion and deposition for uniform material. Erosion velocity
shown as a band. [Redrawn from Hjulstrom (1935).]



Glacier Northwest Mine, Dupont WA
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This figure is from the Final Supplemental Environmental Impact
Statement, Glacier Northwest DuPont Mining Area Expansion Figure 9
and North Sequalitchew Creek Project, May 1, 2007, Figure 3.4-1 Generalized Geologic C Saciioi
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Why Dupont and Maury Island?

e Thin layer of till 2 easy to get sand and gravel
 The sand and gravel are clean
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General Characteristics:
Compacted Aggregates

Base or Sub-base

Without Ceméntl_g agent  —— ,
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— @General Chdracteristics:
Aggregate for Hot Mix Asphalt
Five Aggregate requirements*fo‘r' HMA:

&

1) Strong, tough and durable

2) The ability to be crushed into bulky 5 -
_______ _particles, without many._flakys 3 .

that are thin and
i —_':'.:-h:ﬂ.'l."-:'l"'--.._-l':_".'__;_-;_ iy i




General Characteristics:
gate for Portland Cement

Buildings
Canoes



Aggregate for Portiand Cement

Concrete
Factors to consider:

1) The size and interconnection of voids

- 2) The texture of the partlcles




Economics of Aggregates

e Market
— Demand

— Supply
— Customers

e Future of Local Aggregate Industry
— Repairs to aging buildings & roads
— New construction projects
— Growing cities



Demand of Gravel

* Always a demand

— Highway 18 / 1-5 renovation

projects

e —

www.reinforcedearth.com/Photos

— Currently 3 new proposed
mining operations in WA

— Housing developments

— Building blocks of nearly
all construction

mckinleyplayground.files.wordpress.com

— Billion dollar industry!

e Economic Expansion = Gravel Demand T



Local Supply of Gravel

e ENDLESS!

— Puget Sound is naturally blessed

e Particularly south-sound prehistoric deltas

— DuPont pit the size of downtown Tacoma?
e [387 + 187(?)] acres x [80] ft deep

* Transportation

— Trucks

— Barges (1 barge = 186 trucks)

farma3.static.flickr.com/



Gravel Controversy

e Environmental Concerns
— Destroying natural landscape
— Groundwater contamination

— Noise pollution

* Quarry Opposition
— Land owners

— Local Environmental groups



Problems with the Controversy
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idahoyouthsoccer.org/imagedata/gavel.qgif

e Creating Artificial Shortage
— Demand doesn’t lower

— Thus, prices increase

e VVERY Difficult to Mine New Quarries

— Every project causes local outcry
— Propositions get locked in the courts



The Future of Aggregates

* Here to Stay

— Everlasting industry

— Always a market Anything that
generates more
projects is good for

our industry....

— Always a demand

— Always a local supply(?)



Sources and Resources

http://en.wikipedia.org/wiki/Last glacial period

http://www.tubbs.com/gravel/gravel.htm

http://www.washington.edu/burkemuseum/qgeo history wa/

http://www.washington.edu/burkemuseum/geo history wa/Cascade%20Episode.htm

http://www.pugetsoundkeeper.org/about-puget-sound/geology-folder

http://en.wikipedia.org/wiki/Pacific Border province

http://seattlepi.nwsource.com/local/6420ap wa gravel.html

http://www.djc.com/special/concrete97/10024308.htm
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