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INTRODUCTION

Construction blocks fabricated from various light-weight aggregates are beooming
popular in regions where they are available. This popularity is due to many faotors,
both tangible and intangible, O0f the tangible faotors, the light weight of the blooks
as oompared with that of straight concrete blocks is important in that the light-weight
blooks are easier for the workmen to handle and less expensive to ship, Such basio
costs are extremely important in oonetruotion. In instanoces where lightness in weight
18 due to porosity of the aggregate, the insulating property looms large, as the dead
air space within the body of the aggregate is present in addition to that afforded by
the hollow construction of the block itself. The fire-resistant qualities of these
fabricated blooks is another speoifio attribute, It 18 perhaps needless to point out
that the scarocity and high price of lumber cause builders to seek other oonstruction
materials, Of the intangible factors, permanence and soundness of construction, cost
of maintenance, and low depreciation are perhaps the most important.

#hatever the reasons for the popularity of these blooks, the fact remains that
where suitable raw materials exist, flourishing building-block enterprises have been
built up with a resultant benefit both to the oommunity and to the consumer,

Excellent deposits of suitable raw materials ococur in Baker and Union Counties,
In addition, and Jjust as important as the deposits themselves, no such blocks or even
suitable competitive substitutes are being made in the appreciable potential market
in these counties. The cost of delivery from the nearest producer makes the cost to
the ultimate consumer practically prohibitive. Since much interest has been shown in
connection with the feasibility of starting suoh an industry in Baker County, a search
for suitable local materials has been conducted by the Department. Following is a
discussion of the occurrences studied, of tests on sample blooks made from the various
materials, and a brief description of the possible market.

OCCURRENCES

Three types of materials potentially suitable for aggregates have been found in the
Baker area, namely, voloanic tuff which makes a very light gray and lightsweight bloock;
volcanioc cinders, both red and blaok; and diatomaceous earth,

Tuff 418 a rock formed by the accumulation of fine fragments of pre-existing rook,
lava, voloanio glass, and occasionally mineral orystals « all representing material blown
originally from old volcanic cones, Such material frequently forms thick deposits miles
from the crater source, Voloanio ocinders, on the other hand, are primarily eomposed of
solidified lava full of small holes which represent cavities formed by gas bubbles trapped
as the molten lava cooled. Like tuff, these ocinders are commonly blown foroibly from a
volocanic vent, but unlike the tuff they accumulate nearer to their source, due to the
appreciably greater size and weight of the individual fragments. Cinders may be composed
of any of the different lava types normally erupted from a volcano - that is, the acid
lavas (pumice and pumiceous cinders) or the basic lavas, There are no known pumioe
ooourrences of any consequence in northeastern Oregon, and the cinders mentioned as one
of the three types of possible aggregate materials found in the area are of basaltio or
andesitio oomposition, Diatomaoceous earth 18 an altogether different type of rook forma-
tion, It 18 of sedimentary origin, being composed of siliceous remains of minute uni-
cellular plants which acoumulate in both salt and fresh water, The resultant rock formed
by these remains is very light in weight. ¥While this material is commonly used as a
filter~aid and as an insulation agent, i1t is seldom used in its natural form as a oon=-
struotion medium except under special conditions, on account of lack of both strength
and resistance to weathering, Thus, although diatomaceous earth does ocoour in both Baker
and Union Counties, 1t 18 not considered suitable by itself as an aggregate for construction
blocks, especially in view of the existence of the superior alternatives available, However,
diatomaceous earth may prove advantageous in combination with other aggregates.
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The tuff occurs within a few hundred feet of Highway 30 and the Union Pacific
Railroad at Pleasant Valley, Baker County, in secs. 19 and 24, T. 10 S., R. 4l E.
This rook was quarried extensively in the past and used in the construction of most
of the larger publio and private buildings in the city of Baker, The rejeots alone
from this quarrying oonstitute a large tonnage, The reserves in plaoe are limitless
in terms of any oonteaplated construction block operation.

The rock 18 light in weight and porous, but the porosity is due to intrafragmental
voids rather than gas-bubble holes as in the ocase of the lavas and oinders of ooamparable
glassy material. Consequently there may be a tendency for the cavities to be intere
oonneoted instead of being separate and distinct individuals, Even so no troubles have
been experienced from moisture in the buildings mado from sawed blooks., The rook is
soft and easily sawed or cut, but it hardens on exposure and from the standpoint of
structural strength, it 1s quite satisfaotory.

The oinders, both the red and the black varieties, ocour in a low, rounded hill
a few hundred feet off the Ladd Canyon Road in Clover Creek Valley, Union County, in
seos, 17 and 20, ?. 5 S., R. 39 E., seven miles from Highway 30 and the Union Paoifio
Railroad at North Powder. These cinders have been utilized locally to a small extent
as road metal and there 1s a small quarry on one flank of the hill, The cinders are
unoonsolidated, and although blooks as muoh as two feet in diameter may be seen, the
usual size of the individual fragments ranges from one-half inch to § or 6 inches.
The blaok oinders oonstitute approximately one=quarter of the quarry faoe and the
red oonstitute the remainder, Although eaoh is relatively unifora in quality and dis-
tinct froa the other, yet the ooourrence of two colors of cinders introduces a mining
problea which any prospective operator should reckon with if a uniforaly colored product
18 to be produced over a period of time, A oertain amount of prospect testing will need
to be done before a definite estimate of tho yardage of the cinders may be made, Suoh
prospecting is especially pertinent as far as the depth is concerned, as the existing
quarry is not at the base of the deposit and there is no way of estimating how much of
the flanks of the hill are slide material. However, even from a cursory examination,
it 18 clear that there 1s sufficient material present to Jjustify the installation of a
plant of moderate capacity.

Other cinder deposits have recently been reported to the Department as occurring
in this same general region,

TESTS

Pabrication of test blecks

All materials used were crushed and soreened through %-inoh mesh and then reorushed
in order to develop an adequate percentage of fines, All aggregates were mixed in the
proportions (by volume) as shown in Table 1.

Table 1.
¥ix 1 Mix 2 Miz 3

Tuff 1 - 6 cement* 1 -1 =~ 5 cement, 1 -1« 5 ceament,

and tuff sand, and tuff diatomite, and tuff
Red cinders 1 - 6 oement 1 -1-5 oement,

and oinders sand, and cinders
Black cinders 1 - 6 oement l =« 1«5 oement,**

and oinders sand, and cinders

*
Portland oement.

%
As will be pointed out later in the artiole, certain diffioulty was experienced in the

casting of some of the cinder blooks due to an insuffioient percentage of finee, and in
this oase additional sand was added to an estimated Zﬁ parts sand to 3# parts oinders,
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These mixes were all prepared and sacked in Baker and taken to Bend, Oregon, where
they were cast into blooks on a Syntron eleotrio vibrator at the plant of the Bend Conorete
Produots Company where ocoaparable blooks are mads utilizing looal pumioe sands and oinders,
the blooks oast measured 11 3/4% x § 3/4n x § 1/2" and had two oenter holes 2" x 3", 4ll
blocks were sun-dried under wet burlap for three days and then subsequently oured for
42 days before further testing.

Nature of tests

The only tests given these blooks were for absorption and orushing strength, No
faoilities were available for determining the rate of heat oondustivity, but the fore-
going tests were considered suffioient to demonstrate adequately the potential qualities
of the respeotive materials for the purpose required. FPor the absorption test the blooks
were weighed dry, then immersed in water and reweighed at intervals thereafter as shown
in Table 3, For the orushing strength test, the blocks (different ones than used in the
absorption tests) were sent to the laboratory of the State Highway Materials Department,
Salem, Oregon, where they were given full oompression tests.

Observations and test results

Prom the standpoint of workability, all the tuff mixes were easy to handle and cast
exceptionally well. Although satisfactory cinder blooks were made, it was necessary to
oast them several times., In the opinion of Mr. Syverson of the Bend Concrete Products
Company, this was due to an insufficient amount of fines and this conclusion is supported
by the fact that cinder blocks with a sand content were easier to handle. A faotor fur-
ther contributing to the diffioulty of casting was a lack of previous knowledge concerning
the proper proportion of water for the best results, In the end it was found expedient
to wet these oinder mixes far more than was at first thought necessary. 1In praotice no
diffioulty should be experienced in the handling of these cinders as comparable material
is commonly handled successfully elsewhere. Complete success in this respeot is just a
mattor of working out the optimum fineness of the aggregate and wetness of the mix, As
has already been lontioned; the test blocks appeared satisfaotory in all respects in spite
of the diffioulties experienced in oasting thea.

The weights of the various dry blooks are as follows:

Table 2.
Straight tuff aggregate 13 3/4 1bs,
Tuff with sand bond 14 1/2
Tuff with diatomite bond 13 1/2
Straight red oinders 16 1/2
Red oinders with sand bond 16 7/8
Straight blaock cinders 17 1/2
Blaok oinders with sand bond 18 1/4

Pumioe blook of the Bend
Conorete Produots Company

13 1/4

An equivalent concrete blook would weigh approximately 27 pounds,

Table 3 shows the increase in weight in pounds for each of the different blocks after
speoified intervals of soaking.



Table 3.

Time in Minutes

Type of Blook 0 (dry) 10 20 20 4o 60 360
Straight tuff 13 4/8 16 5/8 16 7/8 16 7/8 17 17 17 1/8
Tuff with sand 14 16 5/8 16 7/8 16 7/8 16 7/8 16 7/8 17
Tuff with diatomite 13 15 5/8 16 3/8 16 3/8 16 4/8 16 4/8 16 4/8
Red cinders 16 2/8 18 1/8 18 1/8 18 1/8 18 1/8 18 1/8 18 1/8
Red cinders with sand 16 5/8 18 2/8 18 3/8 18 3/8 18 3/8 18 3/8 18 3/8
Black oinders 17 18 1/8 18 4/8 18 5/8 18 5/8 18 5/8 18 5/8
Black cinders with sand 18 19 3/8 19 5/8 19 6/8 19 7/8 19 7/8 19 7/8
Conmercial pumice 12 5/8 13 6/8 14 14 2/8 14 2/8 14 3/8 14 4/8

Crushing strength values in Table 4 %nolude also figures for three types of oommeroial
blooks for comparative purposes,

Table 4,
Crushing Strength
Surface in lbe, per sq. in.
Description Dimensions of Gross Arsa*
Straight tuff 5 3/4 x 12 225
Tuff with sand bond " 370
Tuff with diatomite bond " 590
Red cinders L 775
Red cinders with sand bond n 910
Black cinders " 1630
Black cinders with sand bond " 960
Commercial pumice block " 787
Commeroial cinder block 8 x 16 535
Commercial diatomite-tuff block " L2g

DISCUSSION OF TEST RESULTS

Comparison of the figures show that local materials produce blocks which compare
favorably with competitive products from other places., FPurthermore, it is altogether
probable that blocks from the local materials can be made which will have a higher crushing
strength than those tested. The proper wetness of a cement mix has great bearing on the
ultimate strength of the final product, and in this respeot a certain amount of trial and
error experimentation will be neocessary to determine the best proportions in practice,
Curing with live steam may also prove benefiolal,

Of the materials used in the experiments; the tuff produced the lightest blooks, These
were also the weakest. Although it might seem that the tuff should be ruled out as unsatis«
factory because of the strength test, certain considerations indicate that the tuff might
prove suitable. This material ylelded a considerable amount of fines of a "flour" nature
on orushing, and these fines probably do not react favorably with the cement; and account
for the low test results. It is altogether probable that if this "flour™ were screened out
to give a olean tuff product of plys1/8-insh mes hy and commercial sand were used for
the fines, Yhen a far stronger block could be made, and at the same time a large measure
of the lightness of welght and good workability oharaoteristios could be preserved. As
building stone in its natural state this tuff has shown adequate strength in some moderately
large buildings and 1t seems likely that a oast blook made of a olean aggregate of suoh tuff
fragments should possess like, or similar oharaoteristios,

*No allowanoe made for oenter holes, which if done would raise the values given some 18.3 per-
cent, The small blooks had two holes totalling approximately 12 square inohes. The large
oommeroial blooks had three holes, 4e



The test ocinder blooks show excellent orushing strength, and with a proper and
balanced-sized aggregate and controlled conditions of manufacture and ouring, it would
seem that an average ocrushing strength in excess of 1000 pounds per square inoh,
gross surface area, could be realized and maintained in praetioe, The oinders do not
produoe such an abundance of fines on orushing, nor do the fines tend to "flour" as
auch as in the case of the tuff, Crushing to 1/4-in., mesh should produce a good sized
aggregate with about the right percentage of fines,

Manifestly, these bloocks are prone to take on water at a rather excessive rate, but
in usage 1ittle difficulty has been experienced with commercial products of identical
oomposition with the local materials, While in practice residential buildings are fre-
quently stuccoed, it is by no means unoommon to dispense with suoh a oover, reportedly
with no seemingly unfavorable results, Evidently the bloocks have the capacity for drying
out rapidly.

As 18 shown in Table 3, all blocks attained nearly maximum saturation with a few
minutes after immersion. Although there 18 no conspicuous or conclusive difference,
the results suggest that blocks contalning sand or diatomite tend to absorb water at
a slower rate. Should more moisture-resistant blocks be required (which 1s doubtful
oconsidering the olimatio conditions prevalent in the probable market area) a corrective
solution oan doubtless be found by experimentation with some of the standard water-

proofing substances available to the trade.
DISCUSSION OF THE MARKET AREA

Baker, Union, and Wallowa ocounties would oonstitute the immediate market area for
a plant using either the tuff or the oinders, although a plant situated at North Powder
and using the latter would be more centrally located.

The combined area of these counties §s 8294 square miles. The 1940 population for
eaoh 1s: Baker, 18,297; Union, 17,399; #allowa, 7,632%; and the number of farms in each
18 1,091; 1,208; and 811 respectively, **

The area embraoed by these counties, or at least most of the area, 1s situated too
far distant from the nearest producer of these construction blooks for eoonomio importa
tion, and oomparable oonstruotion media or competitive substitutes are not available from
local sources. Produoction of building stone from the tuff quarry was discontinued years
ago, and the brick plants which operated for a short while both in Baker and La Grande
have long since ceased to exist. Thus for construction other than wood, local consumers
must either use cement or bring in tile, brick, or oonstruotion bloocks., This 1s expensive
at best and for the average rancher who 18 faced with a long secondary haul, 1t 1is ex-
cessive, There seems little reason to doubt that were thay available ¢o ¢he loctal oon-
sumers at the prices they retail for elsewhere, <the interest and demand for these con-
struction blocks would be as great locally as in regions where the blooks are now made,
suoh as at Boise, Idaho, and Bend, Oregon,

EQUIPMENT REQUIRED

Plants for the comstruotion of these blocks are relatively simple, the main units
being a oasting room and a ocuring shed with aggregate and cement storage bins either a
part of tho casting rooa or feeding into it. The plant equipment is likewise not ooe-
pPlex, consisting ohiefly of a mixer and a casting unit, The mixers are invariably built-
in, with paddles on a shaft to effect the mixing. Discharged mix goes direotly to the
hopper bin of the casting unit either by gravity discharge or by an elevator, depending
on the set-up of the plant, There are two <types of casting maohines commonly used.

Area and population figures from Oregon Blue Book, 1943<1944,

%
Bureau of Census, U.S. Department of Commerce preliminary figures for 1945,
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In one the mix is mechanically tamped while it is fed into a mold, In the other the mold

is vibrated while the mix 1s fed, Both methods are satisfactory and both are widely used.
Cast blooks are meohaniecally e jeoted from the mold onto trays, Molds come in a wide variety
of patterns,

Curing under a spray or under steam, preferably the latter, is important and for this
a suitable building is needed. In the ocase of steam ouring, this shed should be divided
into at least three rooms, each capable of holding the daily output of the plant. In this
way, while one rooam is being loaded with fresh cast bloocks, another is steaming, and the
last is being emptied of ocured blocks, 7This provides a 2U-hour period of steam ouring.
Four steam rooms,providing a 36<hour steaming, are sometimes used, Muoh more space is
needed for additional curing and storage of bloocks, but for this no building is essential,

The kind and amount of accessory equipment required is governed largely by the
capacity of the plant, For instance, in very small plants a helper ocan ocarry fresh oast
blocks into the ocuring room as they are made, but for large volume production, some foram
of meohanical conveyance is necessary, Large racks on wheels, designed to carry several
tiers of fresh cast blocks are sometimee employed, and since these are not unloaded in
the ocuring room, a suffioient number of racks to hold several days' output of bloocks is
required, In larger plants, plain racks are loaded and then picked up and moved around
by motor carry-alls,

The quarry phase of the equipment inoludes digging or loading units, a orushing
system, and suitable screens, and (if the quarry is removed from the plant site) trucks.
0f the foregoing, the kind of digging or loading equipment depends on the nature of the
material to be quarried and the mining problems involved. Shovels, draglines, and bulle
dozers are all used. Roock=breaking equipment 18 necessary only on deposits where the rock
occurs in a massive form, Tho orushing system is likely to be the most complex phase of
quarry equipment, Since an aggregate should be reduced to 3/8 or 1/4 minus with an ade-
quate and consistent amount of fines, two or more stages of orushing and soreening are
generally necessary.

CONCLUSIONS

An abundant supply of excellent raw materials for the fabrication of attractive light-
weight, fire-resistant, construction blooks with good insulating properties ecour in a large
and prosperous area in eastern Oregon where such bloocks are not now readily available to the
oonsumer, An epportunity seemingly exists for the establishment of a prefitable new enter-
prise whioch will fill a definite consumer need,

ACKNOWLEDGEMENTS

Thanks are due to Messrs. Rs P. Syverson and L, N, Eisonbaoh of the Bend Cencrete
Produots Company for their fine oooperation, helpful suggestions, and the use of their
equipment for casting the test bloocks desoribed in the text,

R R kR Rk

=he



2. Progress Report on Coos Bay Coal Field, 1938:

3.
y,
5.
6.
7-
8.
9.

11.
12.
13.
14,

15.
16.

17-
18.
19.

21.
23.
24,
25.
26.
27.
28,
29,

PUBLICATIONS

State Department of Geology and Mineral Industries, 702 Woodlark Building, Portland

BULLETINS

1. Mining Laws of Oregon, 1942, rev. ed., contains Federal placer mining regulations
F.W,Libbey .
C.P.Ross .

Geology of Part of the Wallowa Mountains, 1938:

Uuicksilver in Oregon, 1938:

C.N.Sohuette

Geological Report on Part of the Clarno Basin, 1938:
Prelim. Report on Some of the Refractory Clays of ¥, Oregon, 1936: Wilson

The Gem Minerals of Oregon,

1938:

H.C.Dake .

Donald K. MacKay

.

.

& Treasher

Feasibility of Steel Plant in Lower Columbia Area, rev. ed., 1940: R.M. Millor
John Eliot
10. Placer Mining on Rogue River in Relation to Fish and Fishing, 1938:
Geology and Mineral Resources of Lane County, Oregon, 1938:
Geology and Physiography of Northern Wallowa Mta., 1941: ¥W.D.Swith,

Chromite Deposits in Oregon, 1938:

First Biennial Report of the Department, 1937-1938
Oregon Metal Mines Handbook; by the staflf

A. Baker, Union, & Wallowa Counties, 1939

B. Grant, Morrow, Umatilla Counties, 1941

€. Vol. I, Coos, Curry, Douglas Counties, 1941 ,
Vol.II, Section 1, Josephine County, 1942 . .

Section 2, Jaokson County, 1943 .

Geology of Salem Hills & N, Santiam River Basin, Ore., 1939: T.P.Thayer
Fleld Identification of kinerals for Oregon Prospectors and Colleotors,
oompiled by Ray C. Treasher ,
Manganese in Oregon, 1942: by the Btaff . . o o ¢ ¢ « « ¢ o o o o o « o o o

Sesond edition, 1941:

First Aid to Fossils, or Yhat to Do Before the Paleontologist Comes, 1939:
Dredging of Farmland in Oregon, 1939:
20, Analyses & Other Properties of Oregon Coals, 1940:

Allen

.

o & @

F.W.Libbey . . . .
H.F.Yanoey & M.R.Geer ,

Warren

.

o o ° o o

H.B.Ward
Smith

De

J.E.Allen

.« ® *

.

e o o @

(map only)

Second Bionnial Report of the Department, 1939-1940 & ¢ o ¢ o 4 e 0 . e o e
Investigation of Reported Ucocurrence of Tin at Juniper Ridge, Ore., 1942: Harrison & Allen
W.H.Twenhofel . .,

Origin of the Black Sands of the Coast of S.W. Oregon, 1943;

Third Biennial Report of the Department, 1941-1942 .

Soil: Its Origin, Destruction, and Preservation, 1944:

1.
2,
3.
4,
5'
6.
7.
8.
9.
10.
11.
12.
13.

Preliminary Report upon Oregon Saline Lakes, 1939:
A Brief Survey, 1940:

Industrial Aluminum:

Flotation of Oregon Limestone, 1940:
Survey of Non=metallic Mineral Production of Oregon for 1940-1941: C.P.Holdredge

0.F.Stafford

3

W.H.Twenhofel .
Geology & Coal Resources of Coos Bay Quad., 1944: John Eliot Allen & Ewart M. Baldwin
Fourth Biennial Report of the Department, 1943-1944 .
Ferruginous Bauxite Deposits in N.W. Ore,, 1945: F.W.Libbey, W.D.Lowry, & R.S.Mason .

G.M.I. SHORT PAPERS

.

Leslie L, Motz .
Adv. Report on Some Quicksilver Prospects in Dutte Falls Quad., Ore.,'ko W.D.¥ilkinson

J.B.Clemmer & B.H,Clemmons

.

°

.

L]

.

5, Oregon.

Price Postpaid

e o & @

Punice and Pumicite, 1941: James A. AdaDB & « ¢ « o o o 2 o « o s o o o o o ¢ o o & =
Geologic History of the Portland Area, 1942:
Strategic & Critioal Minerals, A Guide for Orogon Prospectors, 1942: Lloyd . Staples
Some Manganese Deposits in tho Southern Oregon Coastal Region, 1942: Randall E, Brown
Investigation of Tyrrell Manganese and Othor Noarby Deposits, 1943: W.D.Lowry . . . .
Mineral Deposits in Region of Imnaha and Snake Rivers, Oregon, 1943: F.W.Libbey . . .
Prelim. Rpt. on HigheAlumina Iron Ores in Wash. County, Ore,,'4li:Libbey, Lowry, & Mason

Antimony in Orogon, 1944: Norman S, Wagner

GEOLOGIC MAP SERIES

1.
2.
3.
y,
5
6.
7e
8.
9.

Ray C. Treasher .

o o

Geologio map of the Wallowa Lake Quad., 1938: W,.D.Smith & Others (also in Bull, 12)

Geologic map of Medford Quadrangle, 1939: F.G.Wells & Others
Geologic map and Geology of Round Mountain Quad., 1940: W.D.Wilkinson & Others

.

Geologic map of the Butte Falls Quad,, 1941: ¥.D.Wilkinson & Others . . . . « « . .

Geologic map and Goology of the Grants Pass Quadrangle, 1940: F.G.Wells & Others

Prelim. Geologic map of the Sumpter Quadrangle, 1941: J.T.Pardee & Others , ., . « »

Geologic map of the Portland Area, 1942: Ray C. Treasher

Geologic map of the Coos Bay Quadrangle, 1944: Allen & Baldwin (sold with Bull. 27)

Geologic map of the St, Helens quadrangle, 1945:%.D.Wilkinson,¥,D.Lovry, & E.M.Baldwin

MISCELLANEOUS PUBLICATIONS

The Ore.-Bin; 1ssued monthly by the staff, as medium for news items about the Department,
Subscription price per year

mines, and minerals,

Oregon Mineral Localities map
Landforms of Oregon: a physiographio sketoh, (17 b
Index to topographic mapping in Oregon, 1945 . . . & & 4 ¢ ¢ ¢ o o »
Index to geologio mapping in Oregon, 1944 .

LP=40

e o o

. .

% "22 inoh;n) 19H1

.

. s s o

- s s o

*

e & & o o

e s & o

.

e = w

.

-« " & 5 =

$

(out
(out
(out

(out

(out

(out

(out
(out

(out

(out

0.20
0.10
0.50
0.50
of print)
of print)
of print)
0.k4o
0.50
of print)
0450
0.65
of print)

0.50
0.50
of print)
0.75
0.75%
0.25

0.50
0.Us
0.20
of print)
of print)
Free
o.4o
0.30
Free
0.Ls
1.00
Free
1,00

0.10
0.10
of print)
0.10
0.10
0.10
0.15
of print)
0.10
0.15
0.15
0.15
0.15

O.ls
0.40
0.25
0.45
0.30
0.40
0.25

- -

0.30

0.25
0,05
0.10
Free
Free



