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Flaming Gorge Dam
Utah, 1964



Friant Dam
California, 1942

Built between the years of 1937 and 1942, at a height of 319ft (97m), with a length of 3,488ft (1,063m) and a base width of 267ft (81m), the Friant Dam on the San Joaquin River in central California was 
constructed using concrete made from Natural Pozzolans. On July 29 1940, the first concrete was poured into the main body of Friant Dam. On what is now the town of Friant, camps were built that housed 
over 500 federal employees. The dam was built in a series of forms, each measuring 50ft (15m) square. Concrete was placed via a steel trestle system 210ft (64m) high and 2,200ft (670m) long, along 
which ran small powered-railcars that delivered buckets of concrete from the mixing plant. Two gantry cranes lifted the buckets from the cars and poured them onto the forms.  In August 1941, the 
monthly record was set for concrete placement, at 228,000 cubic yards (174,000 m3). The U.S. Bureau of Reclamation has proposed increasing the height of the dam by up to 140ft (43m), nearly tripling 
the storage capacity. [Photo: March 1942].  By the 1980s, alkali-aggregate reaction caused expansion of non-pozzolanic  concrete at the outermost piers of the downstream face of the dam, causing  bind 
on the drum gate thus affecting the operation of the dam. Remedial works were carried out in 1998.

>> Those parts of the dam that did not use NPs required extensive repairs 



Glen Canyon Dam
Arizona, 1966

The Glen Canyon Dam located in Coconino County, Arizona, U.S.A. is an example of a superstructure comprising concrete made from natural pozzolans. The initial need for a reservoir was realized in 1936 with the completion of 
Hoover Dam in Black Canyon. At a height of 710ft (220m) and a capacity of 5.37 million cu yds (4.11 million m3), construction of Glen Canyon Dam started in 1956 and was not finished until 1966. When the reservoir filled, the 
dam began to deliver a steady, regulated flow of water downstream and a supply of electricity to the region. For construction, a concrete plant capable of yielding 1,450 tons per hour was installed. A pair of cableways with 
movable towers each spanned the canyon, carrying 12-ton concrete buckets. The concrete was poured into modular 7.5ft (2.3m) high forms, the largest measuring up to 60ft (18m) by 210ft (64m). More than 3,000 of these 
blocks made up the main structure of the dam. By late 1962, concrete was being poured into the dam at a rate of 8,000 cubic yards (6,100 m3) per day even as the workforce was scaled down to about 1,500.



Oakland Bridge
California, 1936



California Aqueduct
1960-70s

During the 1960s and early 1970s, Natural Pozzolans were used in nearly all of the concrete in the California State Water Project, including the California 
Aqueduct. To date, this was the most extensive use of Natural Pozzolans in U.S. history. Natural Pozzolans were used at the rate of 42 kg/m3 (70 lb/yd3) 
to exceed the requirements of U.S. Standard ASTM C 618.   Completed in 1997, at 701.5 miles (1,129 km) long with a capacity of 370m3 (13,000 cu ft) per 
second, the Governor Edmund G. Brown California Aqueduct is a system of canals, tunnels, and pipelines that conveys water collected from the Sierra 
Nevada Mountains and valleys of Northern & Central California to Southern California. A typical section has a concrete-lined channel 40 ft (12m) at the 
base and an average water depth of about 30ft (9.1 m). The widest section is 110ft (34m) and the deepest is 32ft (9.8 m).



Golden Gate Bridge
California, 1933

Natural pozzolan cement containing 25% interground calcined Monterey shale was produced during the 1930s and 1940s. The California Division of 
Highways used this cement in several structures, including the Golden Gate Bridge. Completed in 1937, the Golden Gate Bridge is a modern engineering 
wonder.  Standing in open water, with the longest span being 4,200ft (1,280.2m), for a structure 8,981ft (2,737.4m) long and 746ft (227.4m) high, the 
Golden Gate Bridge is subject to enormous forces. More than one million tons of concrete were used to build the anchorages - the massive blocks that grip 
the bridge's supporting cables. Whereas the north pier, which supports one of the towers, was built on bedrock 6 meters below the water, the southern 
San Francisco pier was built in the open ocean, 30 meters below the surface.
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The Golden Gate Bridge’s Piers in More Detail: Construction 

© EMC Cement (2024) 
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South Tower Pier/Anchorage

 140 ft. x 66 ft.

 Supports two 34 ft. by 33 ft. tower legs

 Foundation keyed into bedrock at 110 ft. below sea level

 23,500 cu. yds. of concrete

 Within 40 ft. thick fender walls

 Constructed within 40 ft dewatered fender. Details:
– Encloses football field-sized area

– Over 120 ft. maximum height in 75 ft. average water depth

– 40 ft. maximum wall thickness

– Over 105,000 cu. yds. of concrete

– Pier protection from fog-bound ships

© EMC Cement (2024) 
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North Tower Pier/Anchorage

 Constructed within dewatered cofferdam

 Same general size as South Tower Pier

 Supports two 54 ft. by 33 ft. tower legs

 Keyed into bedrock with 160 ft. by 80 ft. base dimension

 23,500 cu. yds. of concrete

© EMC Cement (2024) 
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The Golden Gate Bridge’s Piers in More Detail: Today… 

© EMC Cement (2024) 
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South Pier: Today

© EMC Cement (2024) 
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North Pier: Today

© EMC Cement (2024) 



© EMC Cement (2024) 

13

After Extensive 2014 Survey:

South Pier findings:

 Generally remarkably good concrete surfaces

 Minimal loss of original section

 Structurally insignificant section loss along construction joints

North Pier findings:

 Generally remarkably good concrete surfaces

 Minimal loss of original section

 Remarkable concrete condition: Some 80 years old
 Exceptional workmanship
 No need for Level III inspection

Overall Assessment



Contact details:
emcdev@telia.com or atle@lygren.com

See also: lowcarboncement.com

This document is for use on a confidential basis only by prospective investors meeting certain suitability standards who are willing and able to conduct an independent investigation of the 
risks of a proposed investment (the "Placing"). This document is not intended to provide the primary basis for any decision about, or evaluation of, any EMC Cement company ("Company") 
and should not be considered as a recommendation by the Company, its respective directors or affiliates or any other person to participate in any proposed investment. This document 
does not constitute an offer or invitation to make an investment nor shall it form the basis of any contract or any other legal relation.

This document, together with any information contained herein or disclosed during discussions related hereto, is confidential and, without the express prior written consent of the 
Company, may not be (i) reproduced (in whole or in part), (ii) copied, (iii) used for any purpose other than your evaluation of the Placing or (iv) furnished to any other person, except your 
employees and advisors with a need to know who are advised of the confidentiality of the information. By your acceptance of this document and such information, you, your agents, 
counsel, representatives, directors and employees agree to comply with the provisions of the preceding sentence. Investors must perform their own investigation and analysis of the 
Company, its business and assets and the terms of the Placing, including the merits and risks involved investment without reliance upon the Company.

This document contains only summary information and does not purport to be comprehensive or to contain all the information that a recipient may desire. All forecasts in this document are 
illustrative exercises only and are based on any assumptions described herein. Any statements, estimates and forecasts with respect to the anticipated future performance of the Company 
and/or its subsidiary companies involve significant elements of subjective judgment and analysis that may or may not prove to be accurate or correct. There can be no assurance that these 
statements, estimates and forecasts will be attained and actual outcomes and results may differ materially from what is estimated or forecast herein.

Although the information contained in this document has been obtained or compiled from data furnished by the Company and its management, and other sources deemed reliable, no 
assurance, representation, warranty or undertaking, express or implied is given by any party as to the accuracy or completeness of such information and no responsibility or liability is or 
will be accepted by the Company, any of its respective subsidiary undertakings or affiliates, or by any of the directors, officers, employees, servants, agents, representatives or advisors 
(collectively, the "Agents") of any of the foregoing in relation to the accuracy, completeness or fairness of this document or any other written or oral information (collectively, the 
"Information") made available to any interested party or its advisors or for any loss howsoever arising from any use of the Information or otherwise arising in connection therewith and 
any liability therefore is hereby expressly disclaimed to the fullest extent permitted under applicable law. Neither the Company, nor any of its subsidiary undertakings or affiliates, or their 
or their respective subsidiary undertakings' or affiliates' Agents, have independently verified the Information or the data herein.

Neither the delivery of this document at any time nor any subsequent commitment to enter into any transaction or arrangement shall, under any circumstances, create any implication 
that there has been no material change in the information set forth herein or in the affairs of the Company. The Company undertakes no obligation to update any statement, estimate 
or forecast, whether as a result of new information, future events or otherwise or to provide the recipient with access to any additional information or to correct any inaccuracies in or 
omissions from this document.

The Company reserves the right (without liability to any recipient) to negotiate with one or more prospective investors at any time and to enter into a binding agreement for the Placing or 
other transaction relating to the Company without prior notice to any recipient of this document without liability for any losses, costs or expenses incurred by the recipient. The Company 
reserves the right, without advance notice, to terminate or change the procedure or timetable for the Placing or to terminate negotiations at any time without giving any reason for doing 
so. In addition, the Company reserves the right to take any action, whether or not in the ordinary course of business, which it deems necessary or prudent in the conduct of its business.

Prepared by EMC Cement BV

Produced 2024-05

All Rights Reserved.

Learn more about EMCs at

https://lowcarboncement.com/
https://en.wikipedia.org/wiki/Energetically_modified_cement
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