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THE SAN FRANCISCO BAY AREA CONCRETE AGGREGATE REPORT - 2008 

SEAONC Construction Quality Assurance Committee 

 
Introduction 
Aggregate for concrete has, until recently, been an 
exclusively local issue.  More than likely, if an engineer 
were not specific in specifying aggregate, the concrete 
would be made with aggregate from the closest and least 
expensive source that meets the relatively modest 
gradation, cleanness and durability requirements of ASTM 
C33.  In fact, all Bay Area aggregate producers can meet 
this specification – until the pit runs out.   

One of the largest aggregate production plants in the 
country, Hanson Aggregates’ Radum Plant (formerly 
Kaiser) closed in 2001 after 75 years of operation.  The 
first shipments of Canadian coarse aggregate began 
arriving in Bay Area ports at about the same time.  
Hanson’s Windsor and Felton plants have also closed due 
to depleted resources. 

The Construction Quality Assurance Committee has taken 
a closer look at local concrete aggregate producers and pits 
and put together this summary of the state of the industry, 
including a breakdown of characteristics, supply, and 
locations of the aggregate available to the structural 
engineer in the Bay Area.  The focus is on coarse, naturally 
occurring aggregates, but fine aggregates and the use of 
recycled concrete are also discussed. 

Aggregate Basics 
Aggregates generally make up about 75% of the volume in 
a cubic yard of concrete.  Of that 75%, approximately 60% 
is the coarse aggregate.  The art and science of concrete 
mix design uses refinements in proportions, gradations, 
and aggregate surface characteristics to produce concrete 
with specific workability, finishability, and pumpability. 

As engineers however, we are primarily interested in 
properties of the hardened concrete such as strength, 
durability, and resistance to shrinkage and cracking. 

Coarse aggregates are either gravels (dug or dredged, then 
washed and graded) or crushed stones (produced by 
crushing quarry rocks or large gravels).  The parent 
material consists of a mixture of rocks and minerals.  
Minerals, like quartz, feldspar and gypsum, have an orderly 
internal structure and a narrowly defined chemical 
composition.  Rocks, like granite, limestone and chert, are 
generally composed of several minerals.  Important 
engineering properties include hardness, durability, 
strength, and freedom from materials or chemicals that 
could negatively affect hydration or bond with the cement 
paste. 

Since aggregates are typically quite strong (10 to 40 KSI 
compressive strength) compared to the cement paste, for 
concrete strengths up to 6000 psi or so, actual compressive 
strength of the aggregate does not have a large influence 
on concrete compressive strength. 

Aggregate properties that can affect concrete quality are 
discussed below: 

Gradation: The specific blend of particle sizes within 
an aggregate can affect workability, strength, density, 
shrinkage characteristics and cost of the concrete. 

Soundness: Aggregates that are highly absorptive, 
porous, or prone to volume changes when saturated 
will produce unstable, weak concrete.  Aggregates with 
a high soundness loss (i.e. poor soundness) may not 
perform well in a freeze-thaw environment. 

Cleanness: Impurities in the aggregate, such as clays, 
silt, or organic material, will result in concrete with 
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reduced durability, poor paste-aggregate bond, 
potential for excess shrinkage, and unsatisfactory 
appearance. 

Hardness: Aggregates with insufficient hardness and 
toughness will produce concrete with poor abrasion 
resistance and may not be appropriate for higher 
strength concrete. 

Particle Shape: Angular aggregates, generally 
produced by crushing, can result in greater flexural 
strength compared to concrete made with rounded 
aggregates, but the mix becomes harsher, affecting 
workabililty and the ability of the concrete to fully 
encase congested reinforcement.  Proper mix 
proportioning and/or the use of chemical admixtures 
can overcome these difficulties. 

Reactivity: The alkali-silica reaction is the most 
common form of aggregate reactivity.  Concrete made 
with such aggregate is damaged by the expansion of 
the cement paste around the aggregate.  Substantial 
cracking along with general deterioration of the 
concrete results. 

The Basic Standard – ASTM C 33 
Bay Area aggregate producers put forth substantial effort 
to test and certify their aggregates in accordance with the 
requirements of several standards and many test methods.  
Specifying that concrete aggregates conform to ASTM C 
33 will result in aggregates with material properties that 
conform to certain limits when tested in accordance with 
the following test methods: 

Fine Aggregate 

ASTM C 136 Method for Sieve Analysis of Fine and 
Coarse Aggregates. 

ASTM C 117 Test Method for Materials Finer than 
75 -μm (No. 200) Sieve in Mineral Aggregates by 
Washing.  

ASTM C 40 Test Method for Organic impurities in 
Fine Aggregates. 

ASTM C 88 Test Method for Soundness of 
Aggregates by use of Sodium Sulfate or Magnesium 
Sulfate. 

Coarse Aggregate 

ASTM C 136 Method for Sieve Analysis of Fine and 
Coarse Aggregates. 

ASTM C 117 Test Method for Materials Finer than 
75-μm (No. 200) Sieve in Mineral Aggregates by 
Washing. 

ASTM C 142 Test Method for Clay Lumps and 
Friable Particles in Aggregates. 

ASTM C123 Test Method for Lightweight Particles in 
Aggregate (adjusted for coal, lignite and chert only.) 

ASTM C 88 Test Method for Soundness of 
Aggregates by use of Sodium Sulfate or Magnesium 
Sulfate. 

ASTM C 131 Test Method for Resistance of 
Degradation of Small-Size Aggregate by Abrasion and 
Impact in the Los Angeles Machine. 

Although the predictive tests for alkali-silica reactivity of 
aggregates (ASTM C 289, ASTM C 1260, and ASTM C 
1293) are in the non-mandatory Appendix to ASTM C33, 
the text of the standard contains a requirement that both 
fine and coarse aggregates for use in concrete that will be 
exposed to wetting, humid atmosphere, or moist ground 
shall not contain materials that are deleteriously reactive 
with the alkalies in the cement.  The reactivity tests 
referenced above can yield variable results.  The Appendix 
suggests that actual experience with an aggregate source in 
service in concrete should take precedence over test 
results.  Reactive aggregates can be used with low-alkali 
cement or with concrete made with supplementary 
cementitious materials such as fly ash and slag.  Although 
no San Francisco Bay Area aggregates are known to be 
deleterious, Caltrans, for example, requires that all concrete 
contain a minimum amount of fly ash as a protection 
against potential aggregate reactivity. 

It is not generally understood that the limits for deleterious 
substances and physical properties in ASTM C 33 vary 
according to the use of the concrete (location in structure) 
and the “weathering region” in which the structure is 
located.  Figure 1 in ASTM C 33 indicates that the entire 
San Francisco Bay Area is in the negligible weathering 
region, while portions of the mountains and deserts are in 
the moderate to severe weathering region.  Table 3 of 
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ASTM C33 defines the characteristics of the three 
weathering regions, identifies classes of aggregate based on 
the weathering region and the location and use of the 
concrete in the structure. For example, 5M is for exposed 
architectural concrete in the moderate weathering region, 
2S is for interior floors without covering in the severe 
weathering region, and so on. Table 3 also lists the limits 
for the various coarse aggregate characteristics by class. 
Specifiers should consider identifying the weathering 
region and specifying coarse aggregate by class to ensure 
that the aggregate is appropriate for the usage. 

Recycled concrete is referenced in ASTM C 33 as an 
acceptable coarse aggregate, subject to the requirements of 
the standard, but caution is advised in its use for structural 
concrete, due to porosity and the wide variability of the 
quality of the material. 

ASTM C 33 does not limit the salt content of aggregates.  
However, water-soluble chloride ions in the reinforced 
concrete itself are limited by ACI 318 as a function of the 
exposure, and whether or not the concrete is prestressed 
or post-tensioned.  Although dredged sands, such as the 
local Angel Island Washed Sand produced by Hanson 
Aggregates, are generally washed to remove chlorides, 
significant chlorides can remain.  Since the mix water, 
admixtures, and cementitious materials can also contribute 
chlorides, it may be wise to specify that the concrete 
supplier certify that the chloride content of the concrete 
itself remains within the ACI 318 limit set for the specific 
usage. 

It should be noted that, while the grading ranges of ASTM 
C 33 are quite wide, and the cleanness and physical 
property requirements are not particularly strict, concrete 
made with aggregates conforming to ASTM C 33 can 
generally be expected to perform adequately in most cases.  
If it is desired to control other specific aggregate characteristics, such as 
aggregate particle shape or texture, the project specification must be 
augmented. 

Caltrans Standards and Test Methods 
San Francisco Bay Area aggregates are also produced to 
meet Caltrans specifications and are tested in accordance 
with various California Test Methods, many of which test 
for the same characteristics as the ASTM standards 
referenced above.  Table 1 shows the common test 

methods used by Caltrans and those required by ASTM C 
33 along with typical specification limits. 

Bay Area Aggregate History 
Two factors have influenced the evolution of aggregate 
supplies and suppliers in the San Francisco Bay Area over 
the last 35 to 40 years: (1) urban development around the 
sources, and (2) the focus on, or the demand for, 
improving performance issues such as strength, durability, 
creep, and shrinkage resistance. 

Unlike many of the areas of the state, (especially southern 
California) we are fortunate in the San Francisco Bay Area 
to have had very high quality aggregate sources available 
locally.  However, population pressures have made it all 
but impossible to obtain new or extended permits for 
aggregate mining and processing in the greater San 
Francisco Bay Area.  As the existing pits run out, and as 
permitting new sources becomes more difficult, other 
sources (such as imports) have become more prevalent. 

Concrete performance issues, particularly creep and 
shrinkage, came into the forefront locally in the 1960s as a 
result of excessive deflection exhibited in the flexural 
members of several newly-designed San Francisco Bay 
Area structures.  Refinements in design procedures and 
higher strength reinforcement had resulted in the use of 
shallower members and longer spans.  In some cases 
however, deflections were greater than calculated, leading 
to the suspicion that creep and/or shrinkage in the 
concrete was the cause.   

A 1965 SEAOC study, supplemented in 1974 (Appendix 
II) discussed causes and effects of creep and shrinkage in 
concrete. Aggregates that effectively aid in restraining 
shrinkage of the cement paste are the stronger, more 
durable and chemically stable materials such as quartz, 
feldspar, limestone, dolomite and granite.  The study 
pointed out that other variables, such as aggregate size 
(larger aggregate, less shrinkage), gradation (to reduce paste 
volume), and cement source (shrinkage can vary by a 
factor of 2 for different cements) have the potential for 
even greater effects on creep and shrinkage. 

San Francisco Bay Area aggregates include limestone and 
granite, along with other hard and durable rocks such as 
basalt and diabase.  The SEAOC study led to the 
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conclusions that several local aggregates contributed to 
low-shrinkage in the concrete: 

Graniterock Company, A.R. Wilson Quarry, Aromas, 
a granite material.   

Hanson Aggregates, Cupertino, “Permanente 
limestone”. 

Felton/Olympia, Santa Cruz, several suppliers, fine 
aggregate, now much depleted. 

RMC Pacific’s (now Cemex), and Hanson’s Clayton 
plants, a diabase material 

Engineers needing concrete with good shrinkage 
performance were able to specify aggregates from these 
sources with a reasonable expectation that the aggregate’s 
contribution to limited shrinkage would be maximized. 

Lightweight Aggregates 
Lightweight aggregates are no longer produced locally.  
The expanded shale aggregates typically used as coarse 
aggregate in structural lightweight concrete are produced in 
accordance with ASTM C330, and shipped to concrete 
suppliers in the San Francisco Bay Area from places such 
as Colorado and Texas.  Recent experience suggests that it 
is difficult to achieve the 110 pcf concrete required for fire 
rating of steel deck assemblies with the aggregates 
currently available.  Thus, care should be taken to ensure 
that load-carrying capacity of structural members are 
adequate to support lightweight concrete with an 
equilibrium dry density of 115 pcf and a wet weight of 125 
pcf.   

San Francisco Bay Area Aggregate Producers 
San Francisco Bay Area aggregate producers provide 
aggregates for many uses other than concrete, including 
asphaltic concrete, road bases, and subbases.  The 
aggregate production business in the San Francisco Bay 
Area has been subject to the same consolidation stresses 
affecting most industries, blurring the lines between 
concrete supplier and aggregate producer.  Most 
companies in the aggregate business are also supplying 
cement, ready-mix concrete, or producing asphalt 
concrete.  Recent changes in the industry include the 
acquisition of RMC Pacific and Rinker (ready-mix 
suppliers and aggregate producers) by CEMEX, an 

international cement, ready-mix and aggregate producer 
founded in Mexico; Hanson Aggregates’ purchase of 
Mission Valley Rock, including the Sunol Plant; and most 
recently, Hanson’s acquisition by Heidelberg Cement 
Group.   

Table 2 presents the major aggregate producers, their 
quarries and products, and the specifications and test 
methods the products represent.  For a narrative 
discussion of each producer, including description of the 
output of each quarry or plant, see Appendix 1. 

Specifying Concrete Aggregates 
In general, specifications should focus upon performance 
objectives such as strength, exposure and durability 
requirements, and water-cementitious ratio.  Overly 
prescriptive specifications can limit creativity and increase 
costs.  Consider allowing the concrete producer to select 
the aggregate sources and mix proportions that satisfy the 
engineering properties desired while taking advantage of 
the most economical combinations of materials. This 
could help maximize opportunities to utilize lower quality 
or recycled (not necessarily lower quality) materials when 
high performance is not required. 

As discussed, it is generally adequate to specify that 
concrete aggregates meet the requirements of ASTM C33, 
and to require that the producer either certify that the 
aggregate does not produce deleterious expansion or 
provide appropriate reactivity test results.  The 
specification should also include the maximum aggregate 
size, with consideration for member thickness and 
reinforcement congestion.   

For higher performance concrete, such as concrete with 
strengths higher than 6000 psi or low shrinkage 
requirements (less than 0.040% when tested in accordance 
with ASTM C-157) it is recommended to specify the 
British Columbia imports Sechelt or Orca, limestone from 
Hanson’s Cupertino quarry, diabase from Hanson’s 
Clayton quarry, or granite from Graniterock’s A. R. Wilson 
Quarry. There are also shrinkage reducing admixtures that 
can be effective. 

When considering specifying to control shrinkage, it is 
important to specify that trial batch testing using the actual 
materials and proportions be performed sufficiently in 
advance so that mix adjustments can be made and retested 
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if needed before construction.  It is also important to 
understand that actual shrinkage of the concrete in service 
and in field-cured tests will not necessarily correlate closely 
with the trial batch test results. 

Aggregate Costs 
Shipping costs are critical to the total costs of aggregates.  
While there are differences in production costs associated 
with the type of deposit, the cost of getting the product to 
the ready mix plant or job site is likely to control the 
overall cost. 

Shipment by water is generally less expensive than 
shipment by rail, which is less expensive than shipment by 
truck. Ultimately trucking is generally required to get the 
material to the ready-mix plant.   

Hourly rates for eighteen cubic yard “end-dumps” or 20 
yard “belly-dumps” are currently in the range of $85 to $95 
per hour.  An additional hour in round trip time from the 
plant or quarry to the ready mix plant will thus add about 
$5 per cubic yard to the cost of the aggregate which will 
contribute about $3.50 to the cost of a cubic yard of 
concrete. 

Rail is generally used to ship lightweight aggregate from 
sources outside of California.   

Imported aggregates, such as those coming from Sechelt, 
and Orca Sand and Gravel in British Columbia are 
competitive only because the source is on the water, 
appropriate deepwater port facilities were constructed at 
the source, and off-loading facilities for bulk aggregate 
carriers are available in the population centers where the 
aggregate is needed most (San Francisco’s Pier 94, 

Redwood City and the recently opened facility in 
Richmond). Ship-borne aggregates are also “lightered” off 
to barges capable of delivering aggregates to shallow water 
facilities at Oakland, Petaluma and Stockton. 

Aggregate Supply 
The California Department of Conservation, California 
Geological Survey, monitors construction aggregate 
supply, reserves and permitting activities in the various 
regions of the state. Map Sheet 52, “Aggregate Availability 
in California” shows existing permitted aggregate reserves 
in the Bay Area as being substantially less than the demand 
for the next 50 years.  The Sacramento area is indicated to 
have less than 10 years supply at permitted sources. 

Until the recent slump in the housing market, fine 
aggregate supply in the San Francisco Bay Area had been 
particularly critical.  Concrete suppliers have been blending 
sands from different sources and documents 
accompanying mix-design submittals will often state that 
the fine aggregate used will meet ASTM C33 but will not 
identify specific sources.   

Imported aggregates and new or expanded sources can 
help to fill the gaps in supply.  However, while some 
producing plants have ample reserves, the availability of 
specific aggregate characteristics is limited, mostly by 
transportation costs. The engineer needs to be sensitive to 
this fact and should contact local producers to verify 
availability and costs when specifying low shrinkage, high 
strength, or other types of high performance concrete. The 
engineer should also be sensitive to these issues if he or 
she plans to specify locally produced aggregate as part of 
claiming a LEED credit.
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Table 1 - Common Aggregate Tests     
      
 

Testing Required by ASTM C 33 
Acceptance 

Criteria Testing Required by Caltrans Section 90 

Fine     ASTM / Caltrans California Test Method 
Gradation ASTM C 136 Method for Sieve Analysis of Fine 

and Coarse Aggregates 
  202 Sieve Analysis of Fine and Coarse Aggregates 

Amount of 
fines 

ASTM C 117 Test Method for Materials Finer 
than 75 -mm (No. 200) Sieve in 
Mineral Aggregates by Washing  

5% / 8% 202 Sieve Analysis of Fine and Coarse Aggregates  

Organic 
impurities 

ASTM C 40 Test Method for Organic Impurities 
in Fine Aggregates 

Satisfactory 213 Organic Impurities in Concrete Sand 

Soundness ASTM C 88  Test Method for Soundness of 
Aggregates by use of Sodium 
Sulfate or Magnesium Sulfate 

12% / 10% loss 214 Soundness of Aggregates by Use of Sodium Sulfate
(May be waived if Durability Index is greater than 60) 

   75 min 217 Sand Equivalent 

   60 min 229 Durability Index 

           

Coarse          

Gradation ASTM C 136 Method for Sieve Analysis of Fine 
and Coarse Aggregates 

  202 Sieve Analysis of Fine and Coarse Aggregates 

Amount of 
fines 

ASTM C 117 Test Method for Materials Finer 
than 75-mm (No. 200) Sieve in 
Mineral Aggregates by Washing 

1% max   

Impurities ASTM C 142 Test Method for Clay Lumps and 
Friable Particles in Aggregates 

2% max   

Impurities ASTM C123 Test Method for Lightweight 
Particles in Aggregate (adjusted 
for coal, lignite and chert only) 

3% max   

Soundness ASTM C 88 Test Method for Soundness of 
Aggregates by use of Sodium 
Sulfate or Magnesium Sulfate 

12% / 10% loss 214 Soundness of Aggregates by Use of Sodium Sulfate 

Durability 
Hardness 
Toughness 

ASTM C 131 Test Method for Resistance of 
Degradation of Small-Size 
Aggregate by Abrasion and Impact 
in the Los Angeles Machine 

50% / 45% loss 211 Abrasion of Coarse Aggregate by Use of the Los 
Angeles Rattler Machine 

Cleanliness   75 min 227 Evaluating Cleanness of Coarse Aggregate 
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Table 1 - Common Aggregate Tests (continued)    
    
  Other Testing in ASTM C 33 

  
Acceptance 

Criteria  
Other Testing Required by Caltrans Section 90 
  

Alkali-Silica 
Reactivity 

ASTM C 289 Standard Test Method for 
Potential Alkali-Silica Reactivity of 
Aggregates 

Innocuous     

Alkali -Silica 
Reactivity 

ASTM C 1260 
(A Rapid Test) 

Potential Reactivity of Aggregates 
(Mortar Bar Method) 

0.10% / 0.15% ASTM C 
1260 

Potential Reactivity of Aggregates (Mortar Bar Method

Alkali -Silica 
Reactivity 

ASTM C 1293 
(1 year Test) 

Standard Test Method for 
Determination of Length Change 
of Concrete Due to Alkali-Silica 
Reactivity 

0.04% / 0.04% ASTM C 
1293 

Standard Test Method for Determination of Length 
Change of Concrete Due to Alkali-Silica Reactivity 

Alkali -Silica 
Reactivity 

ASTM C 1567 Standard Test Method for 
Determination of the Potential 
Alkali-Silica Reactivity of 
Combinations of Cementitious 
Materials and Aggregates 
(Accelerated Mortar bar Method) 

0.10%   

Chloride 
Content 

ASTM D 512 Chloride Content Not regulated 
(ACI 318 sets 

limits for concrete 
mix only)   
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Table 2 – San Francisco Bay Area Aggregate Producers                  Legend  Innoc. = Innocuous 

The following information was provided by aggregate producers.  Values shown represent results of aggregate tests current in Spring 2008.  Consult with producers for the most current data.                  Sat. = Satisfactory 

Producer / Plant Fine or Coarse Size 
Meets  

ASTM C 33 

Meets 
Caltrans 

Section 90 
C 117  

Fineness 
C 40 Organic 

Impurities 
C88 Sulfate 
Soundness 

C 142 Clay 
Lumps, etc. 

C123 
Lightweight 

Particles 
C131 Abrasion 
by LA Rattler 

C 289 
Reactivity 

C87 Mortar 
Strength 

CT 217 Sand 
Equivalent 

CT 206 and 207 
Absorption 

CT 229 
Durability 

CT 227 
Cleanness 

Specific 
Gravity 

Fineness 
Modulus 

C 295 
Reactivity 

Granite Construction Inc.                                      
Metz Sand and Gravel Greenfield, CA Fine Sand Yes Yes 2 Clear 2 0          85 1.4 75  2.57 2.88    

 Coarse 1x#4 Yes Yes 0.03   1 0    25       2.4 75 86 2.5     
Felton Quarry Santa Cruz, CA Fine Blend No Yes 6.2   5           68 2.2 57  2.61 2.96   

Freeman Quarry Gilroy, CA  Coarse 1x#4 Yes Yes 0.4   4.7     19       1.2 56 86 2.84     
Granite Rock                                     

Wilson Quarry, Aromas, CA Coarse 3/4 to 1 Yes Yes                         2.8     
  Fine Sand Yes Yes                         2.71     
  Coarse 1/2 x #4 Yes Yes                         2.78     
  Coarse 3/4 x 1/2" Yes Yes                         2.8     
Hanson                                     

Angel Island Washed SF Yard Fine Sand Yes Yes   Clear 4.5 0.3 0   Innoc 115 94 0.7   94 2.65 2.9 Innoc 
Angel Island Washed Oakland Yard Fine Sand Yes Yes 0.2 Sat. 4.5 0.3 0   Innoc 115 94 0.7   94 2.6 2.9 Innoc 

Presidio Shoals Oak Fine Blend No No   Clear 5 0.4 0     86 0.6   93 2.6 1.7 Innoc 
Presidio Shoals Martinez Fine Sand No  No  1.4  Clear 5 0.4         84 0.6   86  2.6 1.7  Innoc 

Clayton Coarse 1 1/2 x 3/4 Yes Yes 0.3   1.5 0.2 0 8.7 Innoc     0.6   85 2.84   Innoc 
  Coarse 1 x #4 Yes Yes 0.2   0.8 0.2 0 8.2 Innoc     0.6   91 2.84   Innoc 
  Coarse 3/4 x #4 Yes Yes 0.2   0.8 0.2 0 8.2 Innoc     0.6   91 2.84   Innoc 

Permanente Limestone Coarse 1 1/2 x 3/4 Yes Yes 0.1   2.7 0.5 0 24 Innoc     0.6   83 2.68   Innoc 
  Coarse 1 x #4 Yes Yes     5 0.5 0 25 Innoc     0.6   92 2.68   Innoc 
  Coarse 1/2 x #4 Yes Yes     4.7 0.5 0 25 Innoc     0.8   86 2.68   Innoc 

Sechelt (Import)    Coarse 1 x #4 Yes Yes 0.1  0.2 0.1 0 25.4 Innoc -   0.7  92 85 2.72   Innoc 
 Coarse 1/2 x #8 Yes Yes 0.1  0.3 0.2 0 23.6 Innoc   0.9 93 82 2.69  Innoc 
 Fine Sand Yes Yes 1.0 Clear 3.9 0.3 0 - Innoc 140 89 0.9 86  2.65 2.78 Innoc 

CEMEX (Formerly RMC)                                      
Olympia Plant #125 Fine Sand Yes Yes                 90 +/-3 1.4 89 +/-5   2.6     
Clayton Plant #135 Coarse 1 1/2 x 3/4 Yes Yes <1.0   2     19 Innoc     1.0 67 79 +/-6 2.81     

  Coarse 1 x #4 Yes Yes <1.0   2     19 Innoc     1.0 67 89 +/-6 2.81     
  Coarse 1/2 x 1/4 Yes Yes <1.0   2     19 Innoc     1.0 67 89 +/-6 2.81     

Eliot #140 Coarse 1 1/2 x 3/4 Yes Yes <1.0   <10     28 +/-6 Innoc     1.5 +/-0.3   75 +/-6 2.68     
  Coarse 1 x #4 Yes Yes <1.0   <10     28 +/-6 Innoc     1.5 +/-0.3 66 +/-6 81 +/-6 2.68     
  Coarse 1/2 x 1/4 Yes Yes <1.0   <10     28 +/-6 Innoc     1.5 +/-0.3   83 +/-5 2.68     
  Fine Sand Yes Yes 2 +/-1 Sat. <10       Innoc 110 81 +/-6 1.8 +/-0.3 60 +/-2   2.67     

Sunol #120 Coarse 1 x #4 Yes Yes <1.0   <10     21 Innoc     1.7   65 +/-5 2.66     
  Coarse 3/8 x #4 Yes Yes <1.0   <10     20 Innoc     1.9     2.68     
  Fine Sand Yes Yes 2 +/-1 Sat.         Innoc 110 81 +/-4 1.8   45 +/-5 2.63     

Orca (Import) Coarse 1/2 x #4 Yes Yes <0.5   <1     5 
Innoc. (ASTM 
C1260 0.01%)     0.5 90 >80 2.88     

  Fine Sand  Yes  Yes   <2.0   <1       
Innoc. (ASTM 
C 1260 0.01%)  110 85 0.5 80   2.78 2.65   

Syar                                      
Lake Herman, CA Coarse 1/2 x #4   Yes                               

Fine Sand Yes Yes       2.97         83       2.7     
Coarse 3/8 No No                              

Fine Sand Yes Yes       2.97         83       2.7     
Madison Coarse 1/2 x #4 Yes Yes                         2.67     

Fine Sand Yes Yes             Clear   84       2.61     
  Coarse 3/8  Yes No                              

Vulcan Materials                                     
Pleasanton Coarse 1 x #4 Yes Yes     5.2     22.5           95 2.68 3.12   

Reg. Top Sand @ Pleasanton Fine Sand Yes Yes                 84 1.2     2.67     
Reg. Pea Gravel @ Pleasanton Coarse 3/8 x #4   Yes     8.0     21.5       1.0   96      

Regular Pleasanton Fine Sand   Yes     5.3     20       1.0   93 2.69     
West Coast Aggregates                                     

Pilarcitos Fine 5/16 No No                         4.55    
 Fine Sand No No                 85        2.83   

Lexington Fine Sand No No                 88        3.01   
 Coarse 3/8 x # 6 No No                
 Coarse 1 x #4 No No               75 
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Appendix I 
Aggregate Producers 

 

CEMEX (Plants Formerly Owned by RMC Pacific Materials) 
Clayton #135 is a quarry and crusher operation, producing an angular mineral aggregate called diabase.  Diabase is a hard 
and durable mineral with good shrinkage characteristics suitable for high-strength concrete.  Quarry total output is 
approximately 300,000 to 400,000 tons per year and the supply is estimated at about 30 years.  The plant is located near 
the base of Mount Diablo in Contra Costa County. 

The Eliot #104 plant is a sand and gravel operation producing aggregates of greywacke and sandstone suitable for normal 
strength concrete (3000 to 4000 psi).  This is an inexpensive aggregate with only moderate shrinkage characteristics.  Total 
output is up to 1.5 million tons per year, and supply is estimated at about 20 years.  The plant is located in the 
Pleasanton/Livermore area. 

The Sunol #120 plant is also sand and gravel operation producing aggregates of greywacke suitable for normal strength 
concrete (3000 to 4000 psi).  This is an inexpensive aggregate with only moderate shrinkage characteristics.  This is a small 
deposit, producing only 200,000 to 300,000 tons per year.  The plant is located in the Sunol area. 

Cemex has recently entered into a supply and distribution agreement with the Polaris Minerals Corporation for aggregate 
from the Orca Quarry on Vancouver Island, Canada.  This is a high-quality sand and gravel deposit with at least a 25 year 
life.   The aggregate has a higher than usual specific gravity, which can result in hardened concrete weighing more than 150 
lbs per cubic yard, and the weight of the wet concrete can limit the cubic yardage carried by a ready-mix truck.  This 
aggregate is being used for the east span of the San Francisco-Oakland Bay Bridge.   The Orca Quarry and the Richmond, 
California port terminal were developed specifically by Polaris Minerals to target the California market.  The first 
shipments arrived at the Richmond terminal on October 9, 2007.  A second quarry, Eagle Rock, also on Vancouver Island 
is in development.  This will be a quarry and crusher operation producing crushed granite aggregates.   

The Vulcan Materials Company 
The Vulcan Materials Company was started in Birmingham, Alabama.  The company entered into the western market with 
the purchase of CalMat in 1999.  Aside from the Pleasanton quarry discussed below, the company also operates quarries 
for concrete aggregates in Sacramento, Fresno, Los Banos, Bakersfield, and Sanger. 

The Pleasanton plant is located at an alluvial deposit, and produces fine and coarse aggregates for concrete and asphaltic 
concrete.  The material is composed of various rocks and minerals, and is generally rounded.  Larger rocks are run through 
a crusher operation, but then typically used for asphalt.  Aggregates for concrete meet ASTM C33 requirements and are 
considered not to have any special characteristics with respect to concrete shrinkage.  The plant produces approximately 
3.5 million tons per year (all aggregate products) and the site is permitted for 25 years. 

Hanson Aggregates  
Hanson Aggregates is the largest aggregates producer in the world, the second largest aggregate producer in California, 
and the largest producer of cement in Northern California. Hanson purchased Kaiser Sand & Gravel (established in 1923) 
in 1992, and Kaiser Cement (established 1939) in 1981. They have the following sources for aggregates in the Bay Area: 
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Permanente Limestone, from the Cupertino quarry, is very high quality low shrinkage crushed rock. Hanson would not 
divulge quarry output and supply, but noted that, while reserves are ample, annual production is affected by permit 
limitations. 

Clayton, Concord-Walnut Creek quarry, produces Diabase, which is a high quality, low- to moderate-shrinkage rock. 

Sunol, recently acquired from Mission Valley Rock, is a sand and gravel operation on an alluvial deposit producing coarse 
and fine aggregates for concrete.  The coarse aggregate contains a fraction of crushed rock from oversize material that is 
crushed and then blended.   

Sechelt, imported from Canada at the Ports of San Francisco, Redwood City, Oakland, Richmond, and Stockton, is a 
combination round and crushed glacial deposit rock. It is very high quality aggregate with very low shrinkage, low water 
demand and high strength. They are using this aggregate in the high strength concrete on the new Bay Bridge. 

Syar Industries 
Syar has been a family owned business since the 1940s and is currently run by James Syar, the son of the founder. Three 
pits around the San Francisco Bay Area produce concrete aggregates: 

Madison, California is an alluvial deposit with a mixture of many types of rocks and minerals, obtained by screening the 
alluvial river deposits. Quarry total output is approx 1 million tons per year, and supply is estimated at about 27 years. 

Lake Herman, Vallejo is a quarry producing 100% crushed basalt rock. This is currently mostly used for asphalt and 
aggregate base, since thus far it has been uneconomical to use for concrete aggregates. Quarry total output is 
approximately 2 million tons per year, and supply is estimated at 50 years, although the quarry is up for re-permitting soon. 

Healdsburg is also an alluvial deposit, with a total annual output of 1.5 million tons of screened alluvial gravel. The future 
of the site is uncertain at this time. They are currently trying to obtain permits to continue and are running up against 
noise complaints from the residential encroachment in the area.  

Graniterock  
Graniterock’s operations are located in the far south bay, from Hollister to as far west as Santa Cruz.  The plants in the 
Santa Cruz area  produce a sand which is generally too fine for concrete aggregate and will not be discussed here. 
Graniterock is a privately-held company and will not provide data on output and supply. 

The A.R. Wilson quarry is Graniterock’s main source of coarse aggregate for concrete.  The material is granite, processed 
by mining and then crushing.  This material can produce high-strength concrete and concrete with low shrinkage 
characteristics.  

The Southside Quarry in Hollister is a river deposit.  The sand and gravel operation produces pea gravel, ¾ inch round 
rock and concrete sand.  The materials are variable, but meet the requirements of ASTM C 33.   

West Coast Aggregates 
West Coast Aggregates, Inc. is a California Corporation which started business in February 1989. Its only business at this 
time is construction aggregates. The company's quarry and sand and gravel operations are located in the San Francisco Bay 
Area and the San Joaquin Valley. 

The Pilarcitos Quarry in Half Moon Bay produces concrete sand.  The material is granite.   
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The Lexington Quarry in Los Gatos is a sand and gravel operation producing both fine and coarse aggregates for 
concrete.  The material is greywacke.  

Other quarries including Green Pit, Crows Landing  (near Patterson)  and Valley Rock in Tracy do not currently produce 
concrete aggregates, although the company has plans to produce concrete aggregates in the near future at Valley Rock.  

Granite Construction Company Incorporated   
Granite Construction Company has processed rock for over 80 years.  The nationwide company, headquartered in 
Watsonville, produces aggregates, ready mix, and hot mix asphalt at over 60 locations in the western United States.  The 
materials operations were started as a small complement to the heavy civil construction that was Granite’s main business, 
but are now a major component of the company that provide materials to outside customers as well as their own 
construction jobs and plants. 

Felton Quarry near Santa Cruz is one of the main sources for construction materials in Santa Cruz County.  A granite 
deposit, the Felton Quarry produces a blend sand for use in concrete as well as other aggregate products. 

Metz Sand and Gravel is located in the Salinas Valley near Greenfield.  Material is mined from a dry streambed, which 
produces a very clean, high-quality concrete sand along with coarse concrete aggregate and other sands.   

The Freeman Quarry in Gilroy is a quarry and crushing operation that supplies various sizes of crushed basalt suitable for 
coarse concrete aggregate.  Concrete aggregates are only approximately one-third of the total production at this quarry. 

Teichert 
Teichert is one of the oldest construction companies in California.  The aggregate materials business supplies construction 
aggregates from plants located mostly in the Sacramento area.  
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Appendix II 

 
 

SEAOC Reports: 
Control of Shrinkage of Concrete - 1965 

Supplementary Recommendations for Control of Shrinkage of Concrete - 1976 
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