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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF COLORADO

Civil Action No. 1:18-cv-02453-RBJ

ROCK & RAIL LLC, a Colorado limited liability company,

Plaintiff/Counterclaim Defendant,

v.

MOTHERLOVE HERBAL COMPANY, a Colorado corporation, et al.

Defendants/Counterclaim Plaintiffs.

PLAINTIFF’S RESPONSE TO MOTION FOR PARTIAL SUMMARY JUDGMENT

I. INTRODUCTION

Defendants’ Motion attempts to narrow the sweeping federal preemption of local land use 

regulation under the Interstate Commerce Commission Termination Act, 49 U.S.C. § 10101, et 

seq. (“ICCTA”). Beginning from the mistaken legal premise that ICCTA applies only to activities 

necessary for rail transportation at Rock & Rail LLC’s (“R&R) rail loop and transloading facility 

(the “Facility”) in Weld County, Colorado (the “County”), Defendants layer favorable 

characterizations upon claimed facts, and draw contested inferences from facts that are irrelevant 

until spun in their favor. The Motion should be denied entirely and the case should proceed to trial. 

II. ADDITIONAL MATERIAL FACTS PRECLUDING SUMMARY JUDGMENT

A. R&R History and Expansion Plans1

Since 1998, R&R has been a federally chartered Class III common carrier providing rail-

based freight transportation, including transloading, contract switching, and railcar storage to the 

public. Affidavit of David Hagerman, attached hereto as Exhibit 1 (“Ex. 1”),¶ 6. R&R owns 

locomotives, rail cars, and rail lines, and holds itself out to the public as hauling and transloading, 

                                                
1 A timeline of relevant dates is attached hereto as Exhibit 2. See Ex. 1, ¶5.
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among other things, aggregates, cement, quarried stone, chemicals, and building materials. Id. at 

¶ 6. In November 2015, Martin Marietta Materials, Inc. (“MMM”) acquired an aggregate business 

that owned R&R, making it MMM’s third railroad subsidiary. Id.

MMM’s planning, application and issuance of the County use by special review (“USR”) 

permit for the Facility occurred before MMM acquired R&R. R&R thus had nothing to do with 

that process. Id. at ¶ 7. The acquisition of R&R instead supported MMM’s general plans to expand 

in Colorado, and to increase its use of rail to move stone. Id. Coarse aggregate, the primary 

ingredient in concrete, is disappearing from the Front Range, yet demand for it is increasing. Id.

Over the long term, rail is the only economically feasible means of moving hundreds of thousands 

of tons of aggregate to distant destinations. Id.

Litigation initiated by Defendants over MMM’s USR permit spanned years, during which 

time MMM completed construction of the Facility. Id. at ¶ 8. In June 2018, the state District Court 

remanded MMM’s USR application to the County’s Board of County Commissioners for further 

proceedings, but Defendants appealed that remand to the Colorado Court of Appeals. Id. In late 

August 2018, after years of delay, and with no resolution in sight, MMM elected to abandon its 

USR application and assigned all of its rights in and to the Facility to R&R. Id. As consideration, 

R&R assumed MMM’s $738,000 annual rent obligation to the Facility’s landlord. Id. R&R began 

operations at the Facility in October 2018, making it the first of what R&R intends will be multiple 

transloading sites with both aggregate and batching equipment. Id.

B. Facility Operations

When an aggregate train from Wyoming arrives at the Facility, an R&R crew boards the

locomotive and moves the cars onto R&R’s rail loop, where they discharge the aggregate into a 
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bin that feeds it onto a conveyor system. Id. at ¶ 9. The conveyors move the aggregate to stackers 

that create stockpiles from which trucks are loaded, either directly or using batching equipment.2

Id. Aggregate is typically in stockpiles between a day and a few weeks, depending on seasons and 

weather. Id. The Facility is designed to include a second conveyor system that will weigh and 

move aggregate directly from an arriving train to stockpiles at the batching equipment. Id. Cost 

overruns associated with meeting County requirements have delayed construction, but R&R will 

install such a system following the conclusion of this litigation. Id. For the time being, R&R uses 

trucks or front-end loaders to move materials from the stockpiles to the batching equipment. Id.

Use of trucks allows the aggregate to be weighed on truck scales, facilitating inventory control. Id.

Aggregate is staged at the batching equipment with other concrete constituents—generally: sand, 

a binding agent (i.e., cement and fly ash), and, sometimes, additives. Id.

The Facility has been operating for a little more than a year, and has been the subject of 

litigation for over four years now, so, not every aspect of its intended development has yet been 

realized. Id. ¶ 11. R&R is in due diligence and testing to finalize the purchase of a sand site on rail.

Id. R&R already moves tanker cars of cement directly to a cement manufacturer’s distribution 

point on R&R’s rail system and rails bulk cement to interchange with BNSF for delivery to various 

locations. Id. Arrangements for delivery of cement to the Facility, however, are dependent on 

multiple third parties (the cement facility and railroads serving it) and R&R has not yet finalized 

those arrangements. Id. Based on discussions, R&R expects cement to be rail-delivered to the site 

by the third quarter of this year. Id. Sand will be delivered to the site once arrangements for a rail 

site are finalized. Id.

                                                
2 What Defendant describe as the “Batch Plant” is a structure with multiple uses, enclosed under one roof at the 
County’s direction. Id., at ¶ 10. Some of those uses are specific to batching materials, but others support the entire 
Facility, including restrooms, a breakroom, an office, storage, safety supplies, and a conference room. Id. The batching 
equipment at issue here is typically not enclosed, but instead is free-standing equipment. Id.
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As the end stage of rail transportation, the Facility transloads materials into different kinds 

of trucks. Id. at ¶ 12. Some of those are common dump trucks; others are specialized concrete 

mixer trucks. Id. Defendants’ expert, Michael Allen, who qualifies himself as having specialized 

knowledge of the kinds of activities railroads typically perform, agrees that each step in the 

Facility’s transloading process is a typical component of rail transportation protected by ICCTA.

Excerpts of Deposition of Michael Allen, attached hereto as Exhibit 3 (“Ex. 3”), at 80:8-81:22

94:2-95:7; 115:10-116:21. Material can be transloaded into a mixer truck because the type of truck 

does not matter. Id. at 94:2-95:7. Indeed, Mr. Allen cannot think of a means of loading materials 

into a truck that would not be considered part of a railroad’s normal transload operation and thus 

a part of transportation by rail. Id. at 81:18-22; 94:21-95:1; 115:10-116:21. Transloaded materials 

may include all of the ingredients of concrete, and according to Mr. Allen, “[p]utting them in the 

truck is part of rail operations.” Id. at 91:6-10; 93:8-11; 94:5-6. He also agrees that trucks must be 

allowed to leave a site once loaded with transloaded materials. Id. 120:15-20. He believes these 

operations are “transloading,” with an additional purpose. Id. at 114:11-116:4. In fact, he knows 

that railroads operate facilities “where material is removed from the car and it is put in some kind 

of a structure to facilitate the . . . reloading” into something other than a railcar, like a bin or silo.

Id. at 73:17-74:4 (emphasis added). He agrees that “material could be offloaded off the [rail]car, 

put on the ground, picked up by a truck and it would still be in railroad transportation.” Id.at 70:3-

9; see also id. at 80:8-13. And, once material is on the move again, it can be loaded into trucks 

using a variety of means, including a conveyor, vacuum, a front end loader or a hopper. Id. at 

80:14-81:17. Ultimately, despite concluding that essentially every aspect of the loading process is 

a part of rail transportation, he concludes the batching equipment is not a part of rail transportation 
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because there is “processing” involved, even if that is occurring in the customer’s mixer truck. Id.

at 80:14-81:22; 91:6-92:5; 94:5-95:7; 102:17-104:15; 114:11-120:14.

R&R’s batching equipment is primarily comprised of conveyors, silos/bins and chutes, all 

of which store and/or move materials. Ex. 1, ¶ 13. The batching equipment transloads material into 

customer mixer trucks using two different loading processes: (1) dry, “truck” or “transit mix” and 

(2) “wet” mix, technically known as “shrink-mix.”3 Id. For truck-mix concrete, the equipment 

measures and dispenses ingredients directly into a customer’s mixer truck, without any pre-mixing; 

water is then added to the truck and the materials are mixed en route to a project. Id. In the shrink-

mix transloading process, ingredients are briefly mixed in a stationary rotating drum that 

discharges the material into a customer’s concrete mixer truck. Id. Contrary to Defendants’ UDF 

19, which is the linchpin of their Motion, neither of these loading processes is sufficient alone to 

produce concrete. Id.

The concrete production process involves a series of chemical reactions that are described 

in ASTM C94, attached hereto as Exhibit 4 (“Ex. 4”), the relevant standard for concrete mixing. 

Ex. 1, ¶ 14. Truck-mix, is “completely mixed in a truck mixer for 70 to 100 revolutions at the 

mixing speed designated by the manufacturer. . . .” Ex. 4, § 12.5. Shrink-mix, is “first partially 

mixed in a stationary mixer, and then mixed completely in a truck mixer. . . .” Id., § 12.4.

Contrary to UDF 19, for both truck-mix and shrink-mix, when a concrete mixer truck 

leaves the Facility, the materials transloaded into it are not “concrete” but a combination of the 

constituent parts, partially mixed, at most, in the case of shrink-mix. Ex. 1, ¶ 15. The first of several 

                                                
3 Lay terminology in the concrete industry is not always precise because it seldom matters whether something is a 
central batch mix, a shrink-mix, or a transit-mix. Hence, people use terms interchangeably to describe different kinds 
of mix. Ex. 1, ¶ 13.
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chemical reactions necessary to form concrete occurs, not in the batching equipment, but in the 

customer’s mixing truck, as a result of the mixing process itself. Id. Customers themselves oversee 

that reaction process, after the mix is loaded into the truck and away from the batching equipment, 

conducting quality control tests and adding water as necessary. Id. If a mixer truck dumped its 

contents at the Facility’s property line, they would not be concrete. Ex. 1, ¶ 15. Defendants make 

no attempt to address the complex hydration process that results in concrete. See, e.g., WHD

MICROANALYSIS CONSULTANTS LTD., https://www.understanding-cement.com/hydration.html

(last visited Feb. 28, 2020).

R&R neither owns mixer trucks, nor do its employees operate them. Ex. 1, ¶ 16. Its 

employees are classified as railroad employees for purposes of retirement and federal railroad 

regulations. Id. They are classified into distinct business units for administrative and accounting 

purposes, but the Facility operates as an integrated transloading terminal. Id.

MMM has thus far been R&R’s primary customer of aggregate and ready-mix. Ex. 1, ¶ 17.

Most other buyers of concrete mix have their own ready-mix facilities, though both aggregate and 

ready-mix are available for sale to third parties at the Facility. Id. R&R’s aggregate movements 

depend not on MMM’s needs, but customer demand, weather, and materials availability. Id.

C. Weld County Railroad Regulation of the Facility

R&R’s transloading operations at the Facility are exempt from County land use regulation. 

Excerpts of 30(b)(6) Deposition of Weld County, by Thomas Parko, attached hereto as Exhibit 5

(“Ex. 5”), at 79:6-85:21. Thus, no County approvals are required for track, buildings and 

operations, including transloading, as long as they are controlled by a railroad. Id. at 79:17-84:24. 
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The County has exclusive authority to enforce its zoning code. Ex. 5, at 54:11-56:10; Weld 

County Code (“WCC” or “Code”) § 23-10-10. It exercises discretion regarding enforcement and 

determines how best to address alleged Code violations. Ex. 5, at 48:9-52:25; 57:14-22.

III. RESPONSE TO DEFENDANTS’ UNDISPUTED FACTS

Based on the Additional Material Facts (“AMF”) above, and as developed in the argument 

below, the following of Defendants’ numbered “Undisputed Facts” (“UDF”) are disputed:

UDF 6: Disputed, per AMF 12. The Facility is not “illegal.”

UDF 7: Disputed. Defendants are not entitled to an inference that the transaction was phony 

because the consideration was only “$10.” The principal consideration for the transaction was 

R&R’s assumption of the $738,000 annual lease payment. AMF 3. Further, the decision to transfer 

the Facility to R&R was not precipitated by the state court decision, but rather by the seemingly 

endless nature of the USR and state court litigation process. Defendants’ Ex. A-9 at 2. 

UDF 9: Disputed, per AMF 4. Defendants’ description of the train offloading, conveyor 

system and storage yard as “physically separated” from the batching equipment is disputed because 

all of that equipment is within the rail loop, is on the same property in close proximity, uses the 

same access, gets its power from a common, on-site substation, and gets its water from a common 

water system. Ex. 1, ¶ 19. Further, “physically separated” is a vague, undefined phrase of no 

determinable meaning and Defendants are not permitted to have such language or the inferences 

drawn from it construed in their favor. Defendants’ inferences regarding the relationships among 

equipment at the Facility are further disputed as in conflict with AMF 4 and 9.

UDF 11: Disputed. Aggregate is stored in piles temporarily until used, subject to weather, 

season, and demand, and in the future, a conveyor will move aggregate from trains directly to the 
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batching equipment. AMF 4. R&R sells aggregate and loads concrete mix for customers. AMF 11. 

Although “raw” aggregate can be trucked offsite in dump trucks, batching equipment is required 

to load aggregate and other concrete ingredients into concrete mixer trucks. Ex. 1, ¶ 20.

UDF 12 and 18: Disputed. The Facility exists to receive and transload rail-delivered 

materials. Ex. 1, ¶ 21. No long-term storage occurs. AMF 2-4. Aggregate is stored only so that 

supplies will not be exhausted before the next train arrives. Ex. 1, ¶ 21. Going forward, except for 

the occasional special mix design, coarse aggregate for the Facility will be rail-supplied. Id.

UDF 14: Disputed. This purported fact is no more than an inference that the Facility lacks 

the requisite relationship to rail transportation because it is the only one co-located by R&R in 

Colorado. But the reason this facility is different from others is that it is the only facility of its kind 

that has been developed under the ownership of R&R’s parent. Ex. 1, ¶ 22. Other facilities were 

acquired by MMM or R&R long after they were constructed by other parties and could not be 

configured comparably to this site. Id. R&R has one site under construction that will be open by 

year-end and will have rail and batching operations, and another in the planning stages. Id.

UDF 17: Disputed. The Facility was designed and constructed to take rail delivery of 

aggregate. Ex. 1, ¶ 23. Defendants reference times in the Facility’s first year of operations where 

trucks delivered aggregate to the Facility. At the time, the rail source in Wyoming was being 

expanded and not consistently able to deliver aggregate. Id., ¶ 21. This is no basis for an inference 

in favor of Defendants that material for the Facility is not rail delivered. But-for rail-delivered 

aggregate, the Facility would not exist and would not remain a going concern. Id., ¶ 23.

UDF 19: Disputed, yet this is the linchpin of Defendants’ Motion. It is their lead argument 

at p. 12 where it is twice described as “unquestionab[le],” and underpins both their 
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“manufacturing” and their new product arguments. UDF 19 misstates and mischaracterizes facts, 

deposition testimony, and R&R’s interrogatory responses (e.g., Defendants’ Ex. A-10 at 6, 

rejecting Defendants’ characterization that the “Batch Plant” “manufactur[es]” concrete.). AMF 

7-9.

IV. STANDARD OF REVIEW

On a motion for summary judgment, evidence is to be viewed in the light most favorable 

to the nonmoving party. T.D. v. Patton, 868 F.3d 1209, 1219 (10th Cir. 2017). The court must also 

draw all reasonable inferences from the evidence in the light most favorable to the nonmoving 

party. Adler v. Wal–Mart Stores, Inc., 144 F.3d 664, 670 (10th Cir. 1998). The court must also 

defer to the non-movants’ characterizations of the facts, see Roberts v. Jackson Hole Mtn. Resort 

Corp., 884 F.3d 967, 971 n.3 (10th Cir. 2018), and must also resolve factual ambiguities against 

the moving party, thus favoring the right to a trial, see Houston v. Nat’l Gen. Ins. Co., 817 F.2d 

83, 85 (10th Cir. 1987). The Motion is largely built upon inferences, some disputed and some 

undisputed; in either case, there are multiple reasonable inferences to be drawn in R&R’s favor.

V. ARGUMENT

Transloading is the interchange of goods and materials between rail and other forms of 

transportation. Contrary to Defendants’ argument, a railroad need not prove that transloading 

activities are necessary to rail transportation, or can only be done at a rail site. Transloading is 

“indisputabl[y]” rail transportation under ICCTA. Tex. Cent. Bus. Lines Corp. v. City of Midlothian

[hereinafter, “TCB”], 669 F.3d 525, 530 (5th Cir. 2012) (collecting cases). So, too, is “storage” 

and “handling.” 49 USC § 10102(9) (definition of “transportation,” includes “storage [and] 

handling . . . of property”); see, e.g., Green Mountain R.R. Corp. v. Vermont, 404 F.3d 638, 640, 

644 (2d Cir. 2005) (concluding transloading and temporary storage of bulk salt, cement, and non-
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bulk goods “easily encompassed” within ICCTA’s definition of rail transportation). Both the 

products that can be transloaded and the processes to accomplish it are varied. See Vermont Ry., 

Inc. v. Town of Shelburne, No. 2:16-CV-16, 2016 WL 3629081, at *8 (D. Vt. June 29, 2016) 

(collecting cases).

The STB and courts universally accept transloading as within the broad scope of ICCTA 

preemption because it facilitates transportation by rail and enables rail to compete with trucks. To 

claim otherwise, Defendants rely upon an incorrect legal standard, and disputed or irrelevant facts, 

often characterized in the way most favorable to them. The activities challenged by Defendants 

here readily meet the broad definition of transloading and may not be taken out of ICCTA’s 

preemption by arguments based on whether the materials are transloaded into a dump truck instead

of a mixer truck, or mixed with other materials, or whether finances are accounted for in one 

business unit or two. None of that matters if the material being transloaded is still being moved or 

stored as part of a process that facilitates railroad transportation. Reasonable inferences from the 

testimony of Defendants’ own expert show that each step identified in the process challenged here 

qualifies as lawful transloading protected by ICCTA. AMF 6.

A. ICCTA Preemption Is Not Limited to Processes Necessary for Rail Transportation. 

Congress enacted ICCTA in part to remove the burden of patchwork local government 

regulation of railroads and to make railroads more competitive. Supplanting state and local 

regulation, ICCTA created the Surface Transportation Board (“STB”) and gave it “broad 

jurisdiction over ‘transportation by rail carriers’” to “remove[] the ability of states to frustrate [the]

policy of deregulating and reviving the railroad industry,” CSX Transp., Inc. v. Georgia Pub. Serv. 

Comm’n, 944 F. Supp. 1573, 1583 (N.D. Ga. 1996). Effectuating this purpose, the STB and the 
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courts have given ICCTA a “sweeping” reach. E.g., Girard v. Youngstown Belt Ry. Co., 979 

N.E.2d 1273, 1281 (Ohio 2012). “It is difficult to imagine a broader statement of Congress’[s] 

intent to preempt state regulatory authority over railroad operations.” CSX Transp., Inc.—Pet. for 

Declaratory Order, FD 34662, 2005 WL 1024490, at *2 (STB served May 3, 2005) (internal 

quotation marks omitted)). ICCTA broadly defines the STB’s exclusive jurisdiction over 

“transportation by rail carrier” to include:

(A) [a] yard, property, facility, instrumentality, or equipment of any kind related to 
the movement of passengers or property, or both, by rail, regardless of ownership 
or an agreement concerning use; and

(B) services related to that movement, including receipt, delivery, elevation, 
transfer . . .storage, handling, and interchange of property. 

49 U.S.C §§ 10102(9), 10501. Even this expansive description of rail transportation does not tell 

the whole story, though, because the list is only illustrative, not exhaustive. Del Grosso v. Surface 

Transportation Bd. [hereinafter, “Del Grosso II”], 898 F.3d 139, 142 (1st Cir. 2018), “Whether a 

particular activity constitutes transportation by rail carrier under section 10501(b) is a case-by-

case, fact-specific determination.” Town of Babylon and Pinelawn Cemetery—Petition for 

Declaratory Order, No. 35057, 2008 WL 275697, *3 (STB Feb. 1, 2008). On summary judgment, 

all facts and inferences must be viewed in the light most favorable to R&R. Adler, 144 F.3d at 670.

Defendants’ ICCTA analysis begins with a misstep because they use the wrong test to 

determine ICCTA’s preemptive scope. Defendants first point out that some courts refer to ICCTA 

as applying to activities “integrally related to transportation by rail carrier,” Motion at 11 

(capitalizations modified).  So far so good, but then Defendants switch words, claiming that 

ICCTA covers only those activities “necessary” for rail transportation, or those that can only be 

accomplished at a rail-carrier facility. See id. at 13-14. Turning ICCTA’s purpose on its head, 
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Defendants then assert that something that can be done on a non-rail site, using trucks instead of 

trains does not enjoy the protections of ICCTA. See id. at 14-15.

The STB and courts have rejected this position because Congress intended that ICCTA’s 

“sweeping” preemption make railroads more competitive, not restrict them just to necessary 

activities that trucks cannot do. Over several Del Grosso decisions, both the STB and the First 

Circuit (1) declined to construe the term “integrally related” to mean necessary; (2) “flatly 

rejected” the proposition that an activity cannot be rail transportation if it adds value;4 and (3) 

agreed that ICCTA protects activities that could also be performed at non-rail carrier facilities. Del 

Grosso II, 898 F.3d at 147-48 (discussing and rearticulating those decisions).

The appropriate question is not, as Defendants assert, whether the activity is literally 

necessary for rail transportation, but whether it “facilitate[s] the physical movement of passengers 

or property” by rail or “was done solely for another, unrelated purpose.” Del Grosso II, 898 F.3d 

at 145, 147 (emphasis added). Multiple cases confirm that the handling of material from its off-

load from a train to its loading into a truck facilitates and is related to rail transportation. E.g., TCB, 

669 F.3d at 530. Defendants’ own expert agrees. AMF 6. Further, more than a century of precedent 

confirms that exclusive federal jurisdiction survives even where there is incidental processing in 

the course of continued transportation. E.g., Southern Pacific Terminal Company v. Interstate 

Commerce Commission, 219 U.S. 498, 526 (1911) (concluding the “manufacture or concentration” 

of cotton-meal were “but incidents, . . . in the transhipment of the products in export trade” subject 

                                                
4 Defendants cite the Third Circuit’s 2007 decision in New York Susquehanna & W. Ry. Corp. v. Jackson [hereinafter 
“NYSW”], 500 F.3d 238, 249 (3d Cir. 2007), to argue that ICCTA doesn’t protect processes that add value. Motion at 
12. Not only did Del Grosso II reject that approach, the court in NYSW never adopted it, declining to address the issue 
and offering only the insignificant observation that a value-add test was “perhaps persuasive.” 500 F.3d at 249. The 
STB has since decided otherwise. Diana Del Grosso, et al., Petition for Declaratory Order, No. 35652, 2017 WL
3268605, at *7 STB July 28, 2017.

Case 1:18-cv-02453-RBJ   Document 82   Filed 02/28/20   USDC Colorado   Page 12 of 20



1852536.5 13

to ICC jurisdiction) (emphasis added). The court should therefore reject both the flawed premise 

that ICCTA protects only those activities strictly necessary for rail transportation and the Motion’s 

resulting analysis. 

B. ICCTA Protects the Activities at Issue in the Motion, and Defendants’ Arguments to 
the Contrary Rely on Disputed Facts

In ICCTA’s own terms, the “facility” and “equipment” that “handles” the rail-transported 

aggregate here loads it into mixer trucks as the last step in its movement by rail. 49 U.S.C. 

§§ 10102(9), 10501. That is an ICCTA-protected process. Even Defendants’ expert, Mr. Allen, 

acknowledges that railroads can load any kind of material, using any kind of loading process 

(including batching equipment), into any kind of truck (including a concrete mixer truck), as a part 

of “rail operations” within the scope of ICCTA preemption—and that remains true even if a truck 

could have initially delivered the material. Ex 3, at 80:14-81:22; 91:6-95:7; 102:17-104:15.

Relying on UDF 19, Defendants say that R&R isn’t transloading materials, it is 

“manufacturing” concrete and ICCTA doesn’t protect that. Motion at 12. But, as AMF 7 discusses, 

the batching equipment consists of conveying equipment, silos/bins, and chutes, all equipment to 

move the material, not to manufacture something. Even the rotating drum moves the mix into the 

mixer truck. All of this fits squarely in 49 U.S.C §§ 10102(9), 10501.

Further, R&R does not use the batching equipment to “make” concrete, but rather to move 

and load material into concrete mixer trucks, where the requisite mixing that ultimately creates

concrete occurs during the course of transportation. AMF 7-9; response to UDF 19. For

truck/transit-mix concrete, R&R does no mixing at all—it simply dumps materials into concrete 

trucks owned and operated by its customers, who mix the material en route to a project. In the case 

of shrink-mixed concrete, the aggregate is only partially mixed with the other components before 
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being loaded into the customer trucks, where it is then mixed completely en route to a project. 

AMF 7. After mixing, both types only become concrete through a series of chemical reactions, 

occurring after the materials are loaded into the customer’s truck and the customer does additional 

mixing. AMF 8. None of those reactions begins in the batching equipment. Ex. 1, ¶15.

Thus, neither loading process “manufactures” concrete, which may be unique among 

materials because it is made in trucks. Without mixing in those trucks, the materials loaded at the 

Facility would never become concrete. The Facility’s batching equipment no more “makes” 

concrete than pouring flour, milk, sugar, and eggs into a bowl “makes” a cookie. At best for 

Defendants, the claims that the batching equipment “makes” concrete and its operations are 

“unquestionably ‘undertaken to create a new product [concrete],’” Motion at 12 (modification

original, UDF 19), are disputed. At worst, they are incorrect. Either precludes summary judgment.

Even assuming, however, that the Facility’s transloading process happens to “make” 

concrete, it is further disputed that R&R undertakes it “solely” for a purpose unrelated to the 

facilitation of rail transportation. See Del Grosso II, 898 F.3d at 148. The co-location of equipment 

for loading mixer trucks with rail allows for the seamless transfer of aggregate from rail cars to 

mixer trucks for further transportation to job sites—a feature that will become all the more useful 

as coarse aggregate disappears from the Front Range and more is moved by rail. What’s more, the 

batching equipment permits R&R to transload a wider variety of vehicles at the Facility, a purpose 

the STB has determined relates to rail transportation. See New England Transrail, LLC, d/b/a 

Wilmington & Woburn Terminal Ry.—Constr., Acquisition & Operation Exemption—in 

Wilmington & Woburn, Ma [hereinafter “NET”], No. 34797, Fed. Carr. Cas., 2007 WL 1989841 

at *9-10 (STB served June 29, 2007) (holding railroad’s wrapping and baling operation constituted 
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rail transportation in part because it “permit[ted] a wider variety of rail cars to be used,” but 

declining jurisdiction over a shredding operation because the apparent purpose was to divert 

materials from further transportation to instead be recycled). Indeed, even Mr. Allen characterizes 

the batching equipment as part of a “transloading” operation with an additional purpose, belying 

any claim that the batching equipment exists “solely” for that additional purpose. Ex. 3, 114:11-

120:20.

Defendants’ discussion of Del Grosso II does not change that conclusion. The Del Grosso

cases concerned a much more involved process that reconstituted broken wood pellets and also 

included a vacuuming, bagging, shrink-wrapping, and palletizing operation for distribution. Del 

Grosso II, 898 F.3d at 147-49. Viewed in isolation, these tasks might have appeared to be a 

manufacturing process. Looking at them in their broader context, however, the First Circuit 

reasoned that the rail carrier’s “repelletization” process remedied problems created by the rail 

transportation process, and that it therefore facilitated rail transportation. Id. at 149. Although the 

equipment used for repelletizing took broken pellets out of the flow of rail transportation to 

process them, processing was needed because of a rail journey, so ICCTA applied. Id. In contrast,

R&R’s batching equipment itself loads aggregate into the mixer truck as the final stage of a 

transloading operation, e.g., Ex. 3, at 115:10-116:4, so there is no need to otherwise justify its

use. Ultimately, the seminal lesson from Del Grosso II is not about fixing items broken in transit, 

but rather that ICCTA can apply to a variety of activities that, viewed as a whole, are found to 

facilitate transportation. Loading materials into mixer trucks—transloading—is such an activity. 

Finally, Defendants appear to argue that once any kind of equipment picks up rail-delivered 

material and moves it, instead of then loading it into a truck, rail transportation ends. E.g., Motion 
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at 13-14. Nothing in ICCTA remotely suggests there is a “one-move” rule. The statute itself is 

sweeping, declaring that various modes of moving and storing material are all part of rail 

transportation. 49 U.S.C §§ 10102(9), 10501. Material moved to storage must obviously be moved 

again when it is taken from storage and loaded into a truck. Likewise, ICCTA permits the 

movement of material by “equipment of any kind,” broad language not limiting movements. Id.

Case law also allows for multiple moves of rail-delivered material. One case described interim 

movement of materials into “twelve large silos” for storage as “indisputab[ly]” rail transportation, 

TCB, supra, at 530, and another preempted a local government’s attempt to apply a 72-hour limit 

to a railroad’s operation intended to accumulate transloaded road salt during summer months for 

a second stage of distribution during winter, Vermont Ry., Inc. v. Town of Shelburne, 287 F. Supp. 

3d 493 (D. Vt. 2017), aff’d, 918 F.3d 82 (2d Cir. 2019).

C. Defendants’ Other Various Arguments Do Not Address ICCTA Criteria

Defendants scatter various other arguments, 5 none of which has traction. For example, the 

assertion in UDF 14 that some aggregate leaves the Facility in haul trucks, not concrete trucks, is 

immaterial. No case suggests that a transloading facility is limited to a single kind of equipment to 

move a single kind of material, and even Defendants’ expert agrees. Ex. 3, 91:6-92:5. And the 

statute plainly says it applies to a “facility . . . or equipment of any kind related to the movement 

of passengers or property, or both, by rail. . . .” 49 U.S.C § 10102(9). In some cases product is 

vacuumed from rail cars and blown into some specialized equipment, in others it may be pumped 

from a railcar to a specialized tank truck, in others it may be baled for shipping, while in others a 

                                                
5 Many of these contentions consist of argument by adverb. E.g., Motion at 13 (describing the batching equipment as 
“physically separate” and “highly specialized” as well as “completely divorced” and “wholly separate” from rail 
transportation). But those disputed characterizations deserve no weight in a motion for summary judgment. Roberts, 
884 F.3d at 971 n.3. The analysis turns on verbs and nouns—what the Facility does and why—not modifiers. 
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facility may handle multiple kinds of materials. Del Grosso II, 898 F.3d at 143-44; Norfolk S. Ry 

Co. v. City Of Alexandria, 608 F.3d 150, 154 (4th Cir. 2010); NET, 2007 WL 1989841 at *9; Green 

Mountain, 404 F.3d at 640 (transloading of bulk salt, steel pipes, and cement). The common factor 

is that the “equipment” moving the material is often specially adapted to the job, as is the truck 

receiving it, in part because transloading itself can be highly specialized. See, e.g. NET, 2007 WL 

1989841 at *9. Defendants’ expert acknowledges as much. Ex. 3, 80:14-81:22; 91:6-92:5.

Defendants also claim that because R&R’s aggregate transloading involves mixing with 

other materials not currently delivered by rail, ICCTA preemption fails. Motion at 15-16. They 

cite no case, however, holding that combining rail-delivered materials with truck-delivered 

materials defeats the intended broad preemptive scope of ICCTA. Indeed, it appears that ICCTA-

compliant transloading can involve some materials not delivered by rail. Del Grosso II noted only 

that wood pellets arrived by rail in bulk, yet the rail carrier then bagged, shrink-wrapped, and 

palletized those pellets, and sent the whole assortment onto trucks as part of ICCTA-protected rail 

transportation. 898 F.3d at 147-49. Similarly, in NET, the STB concluded that baling and wrapping 

solid waste constituted rail transportation. 2007 WL 1989841 at *9. Neither case suggested that 

the bags, shrink-wrap, pallets or baling materials were delivered by train. Moreover, viewing the 

facts in the light most favorable to R&R, all of the materials necessary to make a concrete mix can

or will be delivered by rail, and ICCTA preemption cases often involve facilities and activities that 

are planned and not yet completed. See Green Mountain R.R. Corp. v. State of Vermont, No. 

CIV.1:01-CV-00181JGM, 2003 WL 24051562, at *7 (D. Vt. Dec. 15, 2003) (ICCTA analysis of 

planned cement silo and transloading), aff'd Green Mountain, 404 F.3d at 640. Even now, half or 
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more of the material loaded into departing mixer trucks is rail-delivered aggregate. Either way, 

ICCTA’s sweeping preemption does not turn on a rigid analysis of how much is delivered by rail.

The Facility’s prior ownership by a non-carrier also does not strip a rail carrier of ICCTA’s

protection. To the contrary, a rail carrier may avail itself of ICCTA’s protections even if the same 

activities would not qualify for protection if conducted by a non-carrier. E.g., NYSW, 500 F.3d at

283 (discussing that issue). What’s more, R&R’s invocation of ICCTA following an adverse local 

land use process follows a well-worn path, and is squarely consistent with ICCTA’s intent to 

eliminate local regulatory burdens that interfere with rail transportation. In fact, in Norfolk S. Ry. 

Co. v. City of Austell, Ga., No. CIVA 1:97-CV-1018-RLV, 1997 WL 1113647, at *1, *8 (N.D. 

Ga. Aug. 18, 1997), the railroad pursued a rezoning of 110 acres, failed, and then successfully 

invoked ICCTA. See also, Joint Petition for and Declaratory Order—Boston and Maine Corp. 

and Town of Ayer, MA, No. 33971, 2001 WL 458685, at *5 (STB Apr. 30, 2001) (finding ICCTA 

preemption after rail carrier pursued local permitting process, abandoned that pursuit, and won a 

declaration of ICCTA preemption).

Neither does ICCTA preemption require particular accounting practices of rail carriers, or 

that they define their employees’ roles in any particular way. See TCB, 669 F.3d at 533-34

(discussing prohibition of local regulation that would frustrate railroads’ economic decision 

making in organizing the transloading process). Thus, R&R’s internal structuring into “business 

units,” and its relationship to its parent company, MMM, are not relevant. It is undisputed that 

R&R is a railroad, and the analysis should focus on the activities that the railroad is conducting. 

Finally, Defendants ask the Court to decide the ICCTA issue by applying “manufacturing” 

labels used by state and local entities, the very entities ICCTA preempts. Motion at 14. Federal 
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law, however, makes it clear that the fact-specific analysis called for by ICCTA cannot be satisfied 

by a label. It is the nature of the activity, not the label applied to it, which is determinative. See 

Del Grosso II, 898 F.3d at 142-148 (rejecting “manufacturing” label, and looking at the nature of 

the activity). This is especially true in this context, where Defendants are asking the Court to make 

an inference from labels derived from a stormwater management plan and an air permit, with no 

proof that those labels have any relationship or relevance to ICCTA.

D. Defendants’ Request for Relief Exceeds the Court’s Authority

The Motion also asks the Court to determine that the batching equipment is illegal under 

County zoning law, and to enjoin R&R from “engaging in any operations at the Facility that are 

illegal under” that zoning law. Even if ICCTA preemption did not apply, these requests would be 

wholly inappropriate. The issue before the court is the scope of ICCTA, not the meaning of the 

County’s code, let alone direct enforcement by this Court.

Defendants’ are asking the Court to usurp the County’s exclusive prosecutorial authority 

to enforce its Code—a sphere in which the County has discretion in enforcement and how to 

address alleged violations. See WCC § 23-10-10, et seq. Defendants do not explain why the County 

would be obligated to enforce its zoning code against rail carriers up to whatever preemptive limit 

the Court may set, nor how far an injunction would go. Defendants admit that R&R is engaged in 

some rail operations at the Facility. ICCTA preempts County regulation of those operations. Even 

if some part of the batching equipment were not subject to ICCTA preemption, it comprises only 

a part of the building in which it is housed.

More fundamentally, Defendants offer no explanation as to what authority this Court has 

to find and enforce violations of the WCC, see WCC § 23-10-30 (County Attorney or District 
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attorney may institute an injunction action), nor why the County should be bound by a decision in 

a case to which it is not a party. See Peacock v. Thomas, 516 U.S. 349, 357 (1996) (ancillary action 

to enforce an order would require jurisdiction over the County). Even if the County were a party, 

the Court could not compel it to enforce its police power against R&R, see Wheat Ridge Urban 

Renewal Auth. v. Cornerstone Grp. XXII, L.L.C., 176 P.3d 737, 745 (Colo. 2007) (“[C]ourts in this 

jurisdiction lack the authority to compel the exercise of core governmental powers that rest within 

the discretion of a coordinate branch of government, . . .”). The legality of the Facility under

County law, and any resulting enforcement, is for the County to decide, exercising its discretion 

and implementing its own enforcement processes. 

VI. CONCLUSION

ICCTA requires a fact-specific analysis to determine whether preemption applies, but here, 

key disputed facts and reasonable inferences in favor of R&R preclude summary judgment.

Respectfully submitted this 28th day of February, 2020.

/s/Bill E. Kyriagis
Bill E. Kyriagis
Otten, Johnson, Robinson, Neff & Ragonetti, P.C.
950 Seventeenth Street, Suite 1600
Denver, Colorado 80202
Telephone: 303 825 8400
E-mail: bkyriagis@ottenjohnson.com
Attorneys for Plaintiff(s) ROCK & RAIL LLC

CERTIFICATE OF SERVICE

I certify that on this 28th day of February, 2020, a true and correct copy of the foregoing 
was electronically filed with the Clerk of Court using the CM/ECF and thereby also served on the 
following:

Mark E. Lacis (mlacis@irelandstapleton.com)
James R. Silvestro (jsilvestro@irelandstapleton.com)

/s/ Margo Brown
Margo Brown
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EXHIBIT 2
Timeline of Events

DATE EVENT

July 15, 1998 Rock & Rail, Inc. (collectively, with Rock & Rock, LLC, “R&R”) 
becomes a rail carrier with the Surface Transportation Board’s 
(“STB”) notice of R&R’s acquisition and operation of an 11.75-mile 
rail line between Parkdale and Canon City, Colorado. 

June 25, 1999 The STB describes R&R as a “Class III common carrier” in its 
decision regarding R&R acquisition and operation of an additional 
mile or rail line in El Paso County, Colorado. 

Early 2010s Martin Marietta Materials (“MMM”) begins exploring expansion 
options in Colorado. 

Early 2015 MMM selects a 132-acre property south of U.S. Highway 34, on 
County Road 13, in Weld County (the “County”) as the location for 
a new, rail-served transloading operation. 

April 29, 2015 MMM submits an application to the County seeking a Use by 
Special Review (“USR”) permit for the Facility. 

August 12, 2015 The County’s Board of County Commissioners (“BOCC”) holds a 
public hearing at which it approves the USR permit (the “USR 
Permit”) and imposes forty-two development standards (the 
“Development Standards”) to govern operations under the USR 
Permit. 

September 9, 2015 Defendants seek state-court review (including all subsequent 
appeals, the “Appeals”) of the USR Permit approval (the “USR 
Approval”). 

October 23, 2015 The STB approves of MMM’s planned acquisition and control of 
R&R, noting that MMM already owns two other Class III common 
carrier railroads in Texas. 

November 8-13, 2015 MMM completes the acquisition of Front Range Aggregates, R&R’s 
parent.

December 21, 2015 MMM advises the County that it plans to proceed with the Facility’s 
construction with Appeals pending. 

Late 2015/early 2016 MMM seeks and receives building permits and associated approvals 
for the Facility’s construction. 

EXHIBIT 2

Case 1:18-cv-02453-RBJ   Document 82-2   Filed 02/28/20   USDC Colorado   Page 1 of 3



2
1849288.2

DATE EVENT

June 23, 2016 MMM begins construction of the Facility while the Appeals 
continue. 

August 9, 2016 The state district court remands the USR Approval to the BOCC to 
make factual findings necessary for judicial review.

October 3, 2016 The BOCC issues a revised approval resolution incorporating 
factual findings responsive to the state district court’s order but does 
not otherwise amend the USR Approval or the Development 
Standards. 

January 27, 2017 The state district court affirms the USR Approval in full. 

March 15, 2017 Defendants appeal the state district court’s decision to the Colorado 
Court of Appeals.

November 2, 2017 The Colorado Court of Appeals reverses the state district court’s 
decision affirming the USR Approval.

May 1, 2018 The state district court enters judgment in favor of Defendants and 
reverses the USR approval. 

June 4, 2018 State district court denies Defendants’ request for a mandatory 
injunction requiring MMM to raze the Facility. 

June 15, 2018 Defendants appeal the state district court’s order remanding the USR 
to the BOCC and declining to require the Facility’s demolition. 

August 20, 2018 MMM transfers all of its assets at the Facility, as well as its 
obligations under its lease of the Property, to R&R, and files a 
verified notice of exemption with the STB, notifying it of the 
acquisition.

September 5, 2019 The STB approves the acquisition in a decision noting that R&R is a 
“Class III rail carrier” that seeks to “acquire the MMM Lines and to 
operate them as common carrier track.”

September 25, 2018 The Colorado Court of Appeals dismisses the latest appeal as moot, 
in light of MMM’s withdrawal of its USR application. 

September 25, 2018 R&R and MMM notify the County of R&R’s acquisition of the 
Facility, R&R’s position that ICCTA preempts the County’s USR 
requirements, and R&R’s intent to commence operations. 

October 3, 2018 R&R begins operations at the Facility with the arrival of the first 
train. 
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Michael E. Allen 1/21/2020
Washington, DC Page 70

1-800-FOR-DEPO www.AldersonReporting.com
Alderson Court Reporting

 1         A.     They got to let them get on the

 2 highway, yes.

 3         Q.     So then there are, I think you're

 4 telling me, circumstances under which material

 5 could be offloaded off the car, put on the ground,

 6 picked up by a truck and it would still be in

 7 railroad transportation?

 8         A.     It would still be within

 9 transportation, yes.

10         Q.     Within transportation.  And still be

11 subject to ICCTA?

12         A.     Yes.

13         Q.     Okay.  But you just don't think

14 that's the case here?

15         A.     That is correct.  I do not think

16 that is the case here.

17         Q.     So in another factual scenario, your

18 view is that it could still be rail transportation

19 if, for example -- I'll pick something up other

20 than aggregate so we're clear.

21         It would still be transportation if a

22 material like cement was taken off the car to put
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 1         A.     Into something other than a railcar,

 2 but it has not yet been loaded into that last

 3 conveyance in the chain here.  Say the silo or the

 4 bin is part of the unloading apparatus.

 5         Q.     You're familiar with railroads, some

 6 railroads have -- I'll use the phrase "long term,"

 7 and if you want to tell me what do you mean by

 8 long-term, you can.  And I'm not going to ask you

 9 what you mean by long-term in your report.

10         As I understand what you're saying, there

11 are -- some railroads have facilities for material

12 to be moved from a car into a long-term storage.

13 Correct?

14         A.     Yes.

15         Q.     And that material in your view --

16 well, that's not uncommon for a railroad, is it?

17         A.     To move it into some form of

18 storage, no.

19         Q.     And you consider that part of rail

20 transportation?

21         A.     If it is actually being moved, yes.

22 If it is being held as inventory for somebody for
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Designation: C94/C94M − 19a

Standard Specification for
Ready-Mixed Concrete1

This standard is issued under the fixed designation C94/C94M; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the U.S. Department of Defense.

1. Scope*

1.1 This specification covers ready-mixed concrete as de-
fined in 3.2.2 (Note 1). Requirements for quality of ready-
mixed concrete shall be either as stated in this specification or
as ordered by the purchaser. When the purchaser’s
requirements, as stated in the order, differ from those in this
specification, the purchaser’s requirements shall govern. This
specification does not cover the placement, consolidation,
curing, or protection of the concrete after delivery to the
purchaser.

NOTE 1—Concrete produced by volumetric batching and continuous
mixing is covered in Specification C685/C685M. Fiber-reinforced con-
crete is covered in Specification C1116/C1116M.

1.2 As used throughout this specification the manufacturer
produces ready-mixed concrete. The purchaser buys ready-
mixed concrete.

1.3 The values stated in either SI units, shown in brackets,
or inch-pound units are to be regarded separately as standard.
The values stated in each system may not be exact equivalents;
therefore, each system shall be used independently of the other.
Combining values from the two systems may result in non-
conformance with the standard.

1.4 The text of this specification references notes and
footnotes that provide explanatory material. These notes and
footnotes (excluding those in tables and figures) shall not be
considered as requirements of the specification.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

(Warning—Fresh hydraulic cementitious mixtures are caustic
and may cause chemical burns to skin and tissue upon
prolonged use.2)

1.6 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:3

C31/C31M Practice for Making and Curing Concrete Test
Specimens in the Field

C33/C33M Specification for Concrete Aggregates
C39/C39M Test Method for Compressive Strength of Cylin-

drical Concrete Specimens
C125 Terminology Relating to Concrete and Concrete Ag-

gregates
C138/C138M Test Method for Density (Unit Weight), Yield,

and Air Content (Gravimetric) of Concrete
C143/C143M Test Method for Slump of Hydraulic-Cement

Concrete
C150/C150M Specification for Portland Cement
C172/C172M Practice for Sampling Freshly Mixed Con-

crete
C173/C173M Test Method for Air Content of Freshly Mixed

Concrete by the Volumetric Method
C231/C231M Test Method for Air Content of Freshly Mixed

Concrete by the Pressure Method
C260/C260M Specification for Air-Entraining Admixtures

for Concrete
C330/C330M Specification for Lightweight Aggregates for

Structural Concrete

1 This specification is under the jurisdiction of ASTM Committee C09 on
Concrete and Concrete Aggregates and is the direct responsibility of Subcommittee
C09.40 on Ready-Mixed Concrete.

Current edition approved Aug. 15, 2019. Published August 2019. Originally
approved in 1933. Last previous edition approved in 2019 as C94/C94M–19. DOI:
10.1520/C0094_C0094M-19A.

2 See Section on Safety Precautions, Manual of Aggregate and Concrete Testing,
Annual Book of ASTM Standards, Vol 04.02.

3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

*A Summary of Changes section appears at the end of this standard

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States

This international standard was developed in accordance with internationally recognized principles on standardization established in the Decision on Principles for the
Development of International Standards, Guides and Recommendations issued by the World Trade Organization Technical Barriers to Trade (TBT) Committee.
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C494/C494M Specification for Chemical Admixtures for
Concrete

C567/C567M Test Method for Determining Density of
Structural Lightweight Concrete

C595/C595M Specification for Blended Hydraulic Cements
C618 Specification for Coal Fly Ash and Raw or Calcined

Natural Pozzolan for Use in Concrete
C637 Specification for Aggregates for Radiation-Shielding

Concrete
C685/C685M Specification for Concrete Made by Volumet-

ric Batching and Continuous Mixing
C989/C989M Specification for Slag Cement for Use in

Concrete and Mortars
C1017/C1017M Specification for Chemical Admixtures for

Use in Producing Flowing Concrete
C1064/C1064M Test Method for Temperature of Freshly

Mixed Hydraulic-Cement Concrete
C1077 Practice for Agencies Testing Concrete and Concrete

Aggregates for Use in Construction and Criteria for
Testing Agency Evaluation

C1116/C1116M Specification for Fiber-Reinforced Concrete
C1157/C1157M Performance Specification for Hydraulic

Cement
C1240 Specification for Silica Fume Used in Cementitious

Mixtures
C1602/C1602M Specification for Mixing Water Used in the

Production of Hydraulic Cement Concrete
C1611/C1611M Test Method for Slump Flow of Self-

Consolidating Concrete
C1798/C1798M Specification for Returned Fresh Concrete

for Use in a New Batch of Ready-Mixed Concrete
2.2 ACI Documents:4

ACI 211.1 Standard Practice for Selecting Proportions for
Normal, Heavyweight, and Mass Concrete

ACI 211.2 Standard Practice for Selecting Proportions for
Structural Lightweight Concrete

ACI 301 Standard Specifications for Structural Concrete
ACI 305R Guide to Hot Weather Concreting
ACI 306R Guide to Cold Weather Concreting
ACI 318 Building Code Requirements for Structural Con-

crete and Commentary
2.3 Other Documents:5

NIST 105-1 National Institute of Standards and Technology
Handbook

3. Terminology

3.1 Definitions—The terms used in this specification are
defined in Terminology C125.

3.2 Definitions of Terms Specific to This Standard:
3.2.1 concrete, central-mixed, n—ready-mixed concrete

mixed completely in a stationary mixer.

3.2.2 concrete, ready-mixed, n—concrete manufactured and
delivered to a purchaser in a fresh state.

3.2.3 concrete, shrink-mixed, n—ready-mixed concrete par-
tially mixed in a stationary mixer with mixing completed in a
truck mixer.

3.2.4 concrete, truck-mixed, n—ready-mixed concrete com-
pletely mixed in a truck mixer.

3.2.5 water, target batch, n—quantity of water to be added
to the batch through the water measuring system after com-
pensating for the quantity of ice, if used, surface moisture on
the aggregates and water in the admixtures, when applicable,
and by subtracting a quantity of water that is anticipated to be
added at the job site or in transit to adjust slump or slump flow
of the concrete batch.

4. Basis of Purchase

4.1 The basis of purchase shall be a cubic yard or cubic
metre of fresh concrete as discharged from the transportation
unit.

4.2 The volume of fresh concrete in a given batch shall be
determined from the total mass of the batch divided by the
density of the concrete. The total mass of the batch shall be
determined as the net mass of the concrete in the batch as
delivered, including the total mixing water as defined in 9.3.
The density shall be determined in accordance with Test
Method C138/C138M. The yield shall be determined as the
average of at least three measurements, one from each of three
different transportation units sampled in accordance with
Practice C172/C172M.

NOTE 2—It should be understood that the volume of hardened concrete
may be, or appear to be, less than expected due to waste and spillage,
over-excavation, spreading forms, some loss of entrained air, or settlement
of wet mixtures, none of which is the responsibility of the producer.

5. Materials

5.1 In the absence of designated applicable material
specifications, the following material specifications shall be
used:

5.2 Cementitious Materials:
5.2.1 Hydraulic Cement—Hydraulic cement shall conform

to Specification C150/C150M, Specification C595/C595M, or
Specification C1157/C1157M.

5.2.2 Supplementary Cementitious Materials—Coal fly ash
or natural pozzolans shall conform to Specification C618. Slag
cement shall conform to Specification C989/C989M. Silica
fume shall conform to Specification C1240.

5.3 Aggregates—Normal weight aggregates shall conform
to Specification C33/C33M. Lightweight aggregates shall con-
form to Specification C330/C330M and heavyweight aggre-
gates shall conform to Specification C637.

5.4 Water—Water shall conform to Specification C1602/
C1602M.

5.5 Air-Entraining Admixtures—Air-entraining admixtures
shall conform to Specification C260/C260M (Note 3).

4 Available from American Concrete Institute (ACI), P.O. Box 9094, Farmington
Hills, MI 48333-9094, http://www.concrete.org.

5 NIST Handbook 105-1 (revised 1990), “Specifications and Tolerances for
Reference Standards and Field Standard Weights and Measures-1. Specifications
and Tolerances for Field Standard Weights (NIST Class F),” National Institute of
Standards and Technology., U.S. Dept. of Commerce, http://www.nist.gov/pml/
wmd/upload/105-1.pdf.
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5.6 Chemical Admixtures—Chemical admixtures shall con-
form to Specification C494/C494M or C1017/C1017M as
applicable (Note 3).

NOTE 3—In any given instance, the required dosage of air-entraining,
accelerating, and retarding admixtures may vary. Therefore, a range of
dosages should be allowed, which will permit obtaining the desired effect.

NOTE 4—Interchanging kinds, characteristics, types, classes, or grades
of the materials permitted in ready-mixed concrete may produce concrete
of different properties.

5.7 Returned Fresh Concrete—Returned fresh concrete,
when permitted by the purchaser, shall conform to Specifica-
tion C1798/C1798M.

NOTE 5—Specification C1798/C1798M provides requirements for
using, measuring, and reporting returned fresh concrete. These require-
ments are in addition to those stated herein. The purchaser may further
clarify which concrete within an order, such as specific mixtures or
applications, may incorporate returned fresh concrete.

6. Ordering Information

6.1 In the absence of designated applicable general
specifications, the purchaser’s order shall include the follow-
ing:

6.1.1 Designated size, or sizes, of coarse aggregate,
6.1.2 Slump, or slumps, desired at the point of delivery (see

Section 7 for acceptable tolerances),
6.1.3 Slump flow, or flows, desired at the point of delivery

(see Section 7 for acceptable tolerances),
6.1.4 Total air content at the point of delivery for concrete

that will be exposed to cycles of freezing and thawing or
anticipated exposure of the concrete (see Section 8 for sam-
pling for air content tests and tolerances).

NOTE 6—Table 1 provides total air contents for concrete that vary by
exposure condition and aggregate size. Total air contents less than those
shown in Table 1 may be specified or used for concrete that is not subject
to freezing and thawing. This may be done to improve workability and
cohesiveness, reduce the rate of bleeding, reduce the water content for a
given consistency, or achieve required lightweight concrete density.
Specified total air contents higher than those shown in Table 1 may reduce
strength without any further improvement of durability.

Exposure conditions for freezing and thawing environments in Table 1
correspond to the following:

Moderate Exposure—Concrete exposed to freeze-thaw cycles but not
in contact with the ground or with limited exposure to water, limiting the
ability to cause saturation of a portion of the concrete prior to freezing.
The concrete shall not receive deicing salts or other aggressive chemicals.
Examples include: exterior beams, columns, walls, girders, footings below
the frost line, or elevated slabs where application of deicing salt is not
anticipated. The air content requirements for this exposure are consistent
with those for Exposure Class F1 of ACI 318.

Severe Exposure—Concrete exposed to freeze-thaw cycles while in
contact with the ground or with frequent exposure to water, potentially
causing saturation of a portion of the concrete prior to freezing. The
concrete may receive deicing chemicals or other aggressive chemicals.
Examples include: pavements, bridge decks, curbs, gutters, sidewalks,
canal linings, or exterior water tanks or sumps. The air content require-

ments for this exposure are consistent with those for Exposure Classes F2
and F3 of ACI 318.

6.1.5 Which of Options A, B, or C shall be used as a basis
for determining the proportions of the concrete to produce the
required quality,

6.1.6 When lightweight concrete is specified, the equilib-
rium density,

NOTE 7—The density of fresh concrete is the only measurable density
of lightweight concrete at the time of delivery. The density of fresh
concrete is always higher than the equilibrium or oven-dry density.
Therefore, for acceptance of lightweight concrete based on density at the
time of delivery, a relationship between the equilibrium density and
density of fresh concrete needs to be established. Definitions of, and
methods for determining or calculating equilibrium and oven-dry density,
are covered by Test Method C567/C567M.

6.1.7 When high-density or heavyweight concrete is
specified, the density of fresh concrete, and

NOTE 8—High-density or heavyweight concrete typically contains
aggregate with a relative density of 3.3 or greater conforming to
Specification C637. This concrete is used for radiation shielding or other
applications where higher density is required by design. For acceptance of
density at the time of delivery, a relationship between the fresh density and
the density of hardened concrete required by design should be established.

6.1.8 If desired, any of the optional requirements of Table 2
in Specification C1602/C1602M.

6.1.9 Purchaser shall state any drum revolution limit as to
when the concrete discharge must begin. If no drum revolution
limit is stated by purchaser, the manufacturer shall determine
and communicate the limit to the purchaser prior to delivery.

6.2 If a project specification applies, the order shall include
applicable requirements for the concrete to be produced in
compliance with the specification.

6.3 If the type, kind, or class of cementitious materials in
5.2.1 and 5.2.2 are not designated by the purchaser, it is
permitted to use cementitious materials in concrete mixtures
that will satisfy the concrete properties and other requirements
of the purchaser as ordered.

6.4 Option A:
6.4.1 When the purchaser requires the manufacturer to

assume full responsibility for the selection of the proportions
for the concrete mixture (Note 9), the purchaser shall also
specify the following:

6.4.1.1 Requirements for compressive strength as deter-
mined on samples taken from the transportation unit at the
point of discharge evaluated in accordance with Section 18.
The purchaser shall specify the requirements in terms of the
compressive strength of standard specimens cured under stan-
dard laboratory conditions for moist curing (see Section 18).
Unless otherwise specified the age at test shall be 28 days.

TABLE 1 Total Air Content for Air-Entrained Concrete Exposed to Cycles of Freezing and Thawing

Total Air Content, %
Exposure
Condition

(See Note 6)

Nominal Maximum Sizes of Aggregate, mm [in.]
9.5 [3⁄8 ] 12.5 [1⁄2 ] 19.0 [3⁄4 ] 25.0 [1] 37.5 [11⁄2 ] 50.0 [2] 75.0 [3]

Moderate 6.0 5.5 5.0 4.5 4.5 4.0 3.5
Severe 7.5 7.0 6.0 6.0 5.5 5.0 4.5
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NOTE 9—The purchaser, in selecting requirements for which he
assumes responsibility should give consideration to requirements for
workability, placeability, durability, surface texture, and density, in addi-
tion to those for structural design. The purchaser is referred to Standard
Practice ACI 211.1 and Standard Practice ACI 211.2 for the selection of
proportions that will result in concrete suitable for various types of
structures and conditions of exposure. The water-cement ratio of most
structural lightweight concretes cannot be determined with sufficient
accuracy for use as a specification basis.

6.4.2 At the request of the purchaser, the manufacturer shall,
prior to the actual delivery of the concrete, furnish a statement
to the purchaser, giving the dry masses of cement and saturated
surface-dry-masses of fine and coarse aggregate and quantities,
type, and name of admixtures (if any) and of water per cubic
yard or cubic metre of concrete that will be used in the
manufacture of each class of concrete ordered by the purchaser.
The manufacturer shall also furnish evidence satisfactory to the
purchaser that the materials to be used and proportions selected
will produce concrete of the quality specified.

6.5 Option B:
6.5.1 When the purchaser assumes responsibility for the

proportioning of the concrete mixture, he shall also specify the
following:

6.5.1.1 Cement content in kilograms per cubic metre
[pounds per cubic yard] of concrete,

6.5.1.2 Maximum allowable water content in litres per cubic
metre [gallons per cubic yard] of concrete, including surface
moisture on the aggregates, but excluding water of absorption
(Note 9), and

6.5.1.3 If admixtures are required, the type, name, and
dosage to be used. The cement content shall not be reduced
when admixtures are used under this option without the written
approval of the purchaser.

6.5.2 At the request of the purchaser, the manufacturer shall,
prior to the actual delivery of the concrete, furnish a statement
to the purchaser giving the sources, densities, and sieve
analyses of the aggregates and the dry masses of cement and
saturated-surface-dry masses of fine and coarse aggregate and
quantities, type and name of admixture (if any) and of water
per cubic yard or cubic metre of concrete that will be used in
the manufacture of each class of concrete ordered by the
purchaser.

6.6 Option C:
6.6.1 When the purchaser requires the manufacturer to

assume responsibility for the selection of the proportions for
the concrete mixture with the minimum allowable cement
content specified (Note 10), the purchaser shall also specify the
following:

6.6.1.1 Required compressive strength as determined on
samples taken from the transportation unit at the point of
discharge evaluated in accordance with Section 18. The pur-
chaser shall specify the requirements for strength in terms of
tests of standard specimens cured under standard laboratory
conditions for moist curing (see Section 18). Unless otherwise
specified the age at test shall be 28 days.

6.6.1.2 Minimum cement content in kilograms per cubic
metre [pounds per cubic yard] of concrete.

6.6.1.3 If admixtures are required, the type, name, and
dosage to be used. The cement content shall not be reduced
when admixtures are used.

NOTE 10—Option C can be distinctive and useful only if the designated
minimum cement content is at about the same level that would ordinarily
be required for the strength, aggregate size, and slump or slump flow
specified. At the same time, it must be an amount that will be sufficient to
ensure durability under expected service conditions, as well as satisfactory
surface texture and density, in the event specified strength is attained with
it. For additional information refer to Standard Practice ACI 211.1 and
Standard Practice 211.2 referred to in Note 9.

6.6.2 At the request of the purchaser, the manufacturer shall,
prior to the actual delivery of the concrete, furnish a statement
to the purchaser, giving the dry masses of cement and saturated
surface-dry masses of fine and coarse aggregate and quantities,
type, and name of admixture (if any) and of water per cubic
yard or cubic metre of concrete that will be used in the
manufacture of each class of concrete ordered by the purchaser.
He shall also furnish evidence satisfactory to the purchaser that
the materials to be used and proportions selected will produce
concrete of the quality specified. Whatever strengths are
attained the quantity of cement used shall not be less than the
minimum specified.

6.7 The proportions arrived at by Options A, B, or C for
each class of concrete and approved for use in a project shall
be assigned a designation to facilitate identification of each
concrete mixture delivered to the project. This is the designa-
tion required in 14.1.7 and supplies information on concrete
proportions when they are not given separately on each
delivery ticket as outlined in 14.2. A certified copy of all
proportions as established in Options A, B, or C shall be on file
at the batch plant.

6.8 The purchaser shall ensure that the manufacturer is
provided copies of all reports of tests performed on concrete
samples taken to determine compliance with specification
requirements. Reports shall be provided on a timely basis.

6.9 The manufacturer shall obtain the purchaser’s permis-
sion to incorporate returned fresh concrete.

7. Slump or Slump Flow

7.1 Unless other tolerances are indicated by the purchaser,
the following shall apply.

7.1.1 When slump is stated as a “maximum” or “not to
exceed” requirement:

Tolerances for “Maximum” or “Not to Exceed” Slumps

For Slump of: Tolerance

75 mm [3 in.] or less +0 and –40 mm [11⁄2 in.]
More than 75 mm [3 in.] +0 and –65 mm [21⁄2 in.]

7.1.1.1 The maximum or not to exceed slump provision
shall be used only if a job site water addition is permitted by
the specification in accordance with 12.7.

7.1.2 When slump is stated as a target or nominal slump:
Tolerances for Target or Nominal Slumps

For Slump of: Tolerance

50 mm [2 in.] and less ±15 mm [1⁄2 in.]
More than 50 to 100 mm [2 through 4 in.] ±25 mm [1 in.]
More than 100 mm [4 in.] ±40 mm [11⁄2 in.]
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7.1.3 When the purchaser states a slump flow requirement
for self-consolidating concrete:

Tolerances for Slump Flow

For Slump Flow Tolerance

Less than or equal to 550 mm [22 in.] ±40 mm [1 1⁄2 in.]
More than 550 mm [22 in. ] ±65 mm [2 1⁄2 in.]

7.1.4 The tolerances for slump or slump flow apply to the
values stated in the order when adjustments in accordance with
12.7 and 12.8 are permitted.

7.2 Concrete shall be available within the permissible range
of slump or slump flow for a period of 30 min starting either on
arrival at the job site or after the initial slump adjustment
permitted in 12.7, whichever is later. The first and last 1⁄4 m3

[1⁄4 yd3] discharged are exempt from this requirement. If the
user is unprepared for discharge of the concrete from the
vehicle, the producer shall not be responsible for the limitation
of minimum slump or slump flow after 30 min have elapsed
starting either on arrival of the vehicle at the prescribed
destination or at the requested delivery time, whichever is later.

8. Air-Entrained Concrete

8.1 Unless otherwise specified, for air-entrained concrete
the total air contents in Table 1 shall apply based on the
exposure condition stated in the purchase order. It is permitted
to reduce the total air content values in Table 1 by one
percentage point for concretes with a specified compressive
strength greater than or equal to 35 MPa [5000 psi]. Total air
content that differs from the values in Table 1 is permitted for
concrete not exposed to cycles of freezing and thawing (Note
6).

8.2 The air content of air-entrained concrete when sampled
from the transportation unit at the point of discharge shall be
within a tolerance of 61.5 of the specified value.

8.3 When a preliminary sample taken within the time limits
of 12.7 and prior to discharge for placement shows an air
content below the specified level by more than the allowable
tolerance in accordance with 8.2, the manufacturer may use
additional air entraining admixture to achieve the desired air
content level, followed by a minimum of 30 revolutions at
mixing speed, so long as the revolution limit of 6.1.9 is not
exceeded (see Note 11).

NOTE 11—Acceptance sampling and testing in accordance with Practice
C172/C172M is not obviated by this provision. Increasing the air content
may increase the slump or slump flow.

9. Measuring Materials

9.1 Except as otherwise specifically permitted, cementitious
materials shall be measured by mass. When supplementary
cementitious materials are used in the concrete mixtures, the
cumulative mass is permitted to be measured with hydraulic
cement, but in a batch hopper and on a scale which is separate
and distinct from those used for other materials. The mass of
the hydraulic cement shall be measured before supplementary
cementitious materials. When the quantity of cementitious
material exceeds 30 % of the full capacity of the scale, the
measured quantity of the hydraulic cement shall be within

61 % of the required mass, and the cumulative measured
quantity of hydraulic cement plus supplementary cementitious
materials shall also be within 61 % of the required cumulative
mass at each intermediate weighing. For smaller batches to a
minimum of 1 m3 [1 yd3], the measured quantity of the
hydraulic cement and the measured cumulative quantity of
hydraulic cement plus supplementary cementitious materials
used shall be not less than the required amount nor more than
4 % in excess. When the purchaser requires alternate methods
of measuring cementitious materials, measurement methods
and reporting shall be stated in the order (see Note 12).

NOTE 12—Cementitious materials in bags may be used when requested
or permitted by the purchaser.

9.2 Aggregate shall be measured by mass. The quantity of
aggregate weighed shall be the required dry mass plus the total
moisture content (absorbed and surface) of the aggregate.

9.2.1 For individual weigh batchers, the quantity of aggre-
gate weighed shall be within 62 % of the required mass;
except if the required quantity of aggregate is less than 15 % of
scale capacity, the quantity of aggregate weighed shall be
within 60.3 % of scale capacity.

9.2.2 For cumulative weigh batchers, if the required quan-
tity of aggregate is equal to or greater than 30 % of the scale
capacity, the quantity of aggregate weighed shall be within
61 % of the required mass at each successive weighing. If the
required quantity of aggregate is less than 30 % of the scale
capacity, the quantity of aggregate weighed shall be within
60.3 % of scale capacity at each successive weighing.

NOTE 13—The batching accuracy limit of 0.3 % of scale capacity
establishes a reasonable minimum weighing tolerance that is independent
of the quantity of material being weighed.

9.3 Mixing water shall consist of batch water (water
weighed or metered at the plant), ice, free moisture on the
aggregates, wash water retained in the mixer before batching,
water added at the job site in accordance with 12.7 or by an
automated truck mixer system in accordance with 12.8, and
water introduced from admixtures if the quantity added in-
creases the water-cementitious materials ratio by more than
0.01 (Note 14). The batch water shall be measured by mass or
volume to an accuracy of 61 % of the mixing water estab-
lished by the designed mixture proportions. Ice shall be
measured by mass. In the case of truck mixers, any wash water
retained in the drum for use in the next batch of concrete shall
be measured; if this proves impractical or impossible the wash
water shall be discharged before loading the next batch of
concrete. Quantity of mixing water shall be accurate to within
63 % of the amount established by the designed mixture
proportions.

NOTE 14—Mixing water is the total amount of water in a batch less the
water absorbed by the aggregates. Mixing water is used to calculate the
water-cementitious materials ratio (w/cm).

9.4 Chemical admixtures in powdered form shall be mea-
sured by mass. Liquid chemical admixtures shall be batched by
mass or volume. Admixtures measured by either mass or
volume shall be batched with an accuracy of 63 % of the total
amount required or plus or minus the amount or dosage
required for 50 kg [100 lb] of hydraulic cement, whichever is
greater.
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NOTE 15—Admixture dispensers of the mechanical type capable of
adjustment for variation of dosage, and of simple calibration, are
recommended.

10. Batching Plant

10.1 Bins with adequate separate compartments shall be
provided in the batching plant for fine and for each required
size of coarse aggregate. Each bin compartment shall be
designed and operated so as to discharge efficiently and freely,
with minimum segregation, into the weighing hopper. Means
of control shall be provided so that, as the quantity desired in
the weighing hopper is approached, the material shall be shut
off with precision. Weighing hoppers shall be constructed so as
to eliminate accumulations of tare materials and to discharge
fully.

10.2 Indicating devices shall be in full view and near
enough to be read accurately by the operator while charging the
hopper. The operator shall have convenient access to all
controls.

10.3 Scales shall be considered accurate if their accuracy is
verified through the normally used capacity in accordance with
Table 2 and load indicated relative to applied test load is within
60.15 % of the total capacity of the scale or 0.4 % of the net
applied load, whichever is greater. The minimum quantity and
sequence of applied test loads used to verify material scales
shall conform to Table 2 and its notes.

10.4 All exposed fulcrums, clevises, and similar working
parts of scales shall be kept clean. Beam scales shall be
equipped with a balance indicator sensitive enough to show
movement when a weight equal to 0.1 % of the nominal
capacity of the scale is placed in the batch hopper. Pointer
travel shall be a minimum of 5 % of the net-rated capacity of
the largest weigh beam for underweight and 4 % for over-
weight.

10.5 The device for the measurement of the added water
shall be capable of delivering to the batch the quantity required
within the accuracy required in 9.3. The device shall be so

arranged that the measurements will not be affected by variable
pressures in the water supply line. Measuring tanks shall be
equipped with outside taps and valves to provide for checking
their calibration unless other means are provided for readily
and accurately determining the amount of water in the tank.

NOTE 16—The scale accuracy limitations of the National Ready Mixed
Concrete Association Plant Certification meet the requirements of this
specification.

11. Mixers and Agitators

11.1 Mixers include stationary mixers or truck mixers.
Agitators include truck mixers or truck agitators.

11.1.1 Stationary mixers shall be equipped with a metal
plate or plates on which are plainly marked the mixing speed
of the drum or paddles, and the maximum capacity in terms of
the volume of mixed concrete. If used for the complete mixing
of concrete, stationary mixers shall be equipped with an
acceptable timing device that will not permit the batch to be
discharged until the specified mixing time has elapsed.

11.1.2 Each truck mixer or agitator shall have attached
thereto in a prominent place a metal plate or plates on which
are plainly marked the gross volume of the drum, the capacity
of the drum or container in terms of the volume of mixed
concrete, and the minimum and maximum mixing speeds of
rotation of the drum, blades, or paddles. If the concrete is truck
mixed as described in 12.5, or shrink mixed as described in
12.4, the volume of mixed concrete shall not exceed 63 % of
the total volume of the drum or container. If the concrete is
central mixed as described in 12.3, the volume of concrete in
the truck mixer or agitator shall not exceed 80 % of the total
volume of the drum or container. Truck mixers and agitators
shall be equipped with means to readily verify the number of
revolutions of the drum, blades, or paddles.

11.2 Stationary and truck mixers shall be capable of pro-
ducing uniformly mixed concrete within the specified time in
12.3 or the specified number of revolutions in 12.5. The
capability to produce and discharge uniformly mixed concrete
shall be determined in accordance with Annex A1, if required.

TABLE 2 Minimum Field Standard Weights and Test LoadsA

Device Capacity

Minimum
(in terms of device capacity)

Minimum Loads for Verification of Scale Accuracy
Field Standard

Weights
Test LoadsC

0 to 2000 kg
[0 to 4000 lb]

100 % 100 %

2001 to 20 000 kg
[4001 to 40 000 lb]

Greater ofB
10 % or 500 kg
[1000 lb] 50 %D

Field standard weights or test load to used capacity, if greater than minimum
specified.
Strain-load testsE are permitted to be used above test load minimums. During initial
verification, a scale shall be tested to full capacity.

A If the configuration and set up of the scale system prevents access or application of adequate field standard weights or if an unsafe condition is created by the verification
process then the use of the scale above the verified position shall be discontinued until corrective measures have been completed.
B Field standard weights used in verifying accuracy of weighing devices shall comply with requirements of NIST Handbook 105-1.
C The term “test load” means the sum of the combination of field standard weights and any other applied load used in the conduct of a test using substitution test methods.
Substitution Test—In the substitution test procedure, material or objects are substituted for field standard weights, or a combination of field standard weights and previously
quantified material or objects, using the scale under test as a comparator. Additional test weights or other known test loads may be added to the known test load to verify
the accuracy of higher weight ranges on the scale.
D The scale shall be tested from zero to at least 10 % of scale capacity using field standard weights, and then to at least 50 % of scale capacity using a series of substitution
load tests that utilize field standard weights equaling at least 10 % of scale capacity.
E A strain-load test shall be conducted to verify the accuracy from 50 % of scale capacity to the used capacity of the scale. At least one load test shall be performed in
each quarter of scale capacity. Strain-Load Test—In the strain-load test procedure, an unknown quantity of material or objects are used to establish a reference load or
tare to which field standard weights or substitution test loads are added.
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NOTE 17—The sequence or method of charging the mixer will have an
important effect on the uniformity of the concrete.

11.3 The agitator shall be capable of maintaining the mixed
concrete in a uniformly mixed condition. The capability to
maintain and discharge uniformly mixed concrete shall be
determined in accordance with Annex A1, if required.

11.4 Slump tests of individual samples can be used to
provide a quick check of the probable degree of uniformity.
Sampling and testing shall be in accordance with Annex A1. If
the difference in slump exceeds the limits in Annex A1, the
mixer or agitator shall not be used unless the condition is
corrected, except as provided in 11.5.

11.5 Use of the equipment not conforming to 11.2 is
permitted if operated with a longer mixing time, a smaller load,
or a more efficient charging sequence. If required, the unifor-
mity of concrete shall be evaluated in accordance with Annex
A1.

11.6 Mixers and agitators shall be examined or their mass
determined as frequently as necessary to detect changes in
condition due to accumulations of hardened concrete or mortar
and examined to detect wear of blades. If these conditions are
considered extensive enough to affect the mixer performance,
Annex A1 establishes the basis to determine whether correction
of deficiencies is required or if the correction of the deficien-
cies is adequate.

12. Mixing and Delivery

12.1 Ready-mixed concrete shall be mixed and delivered to
the point designated by the purchaser by means of one of the
following combinations of operations:

12.1.1 Central-Mixed Concrete.
12.1.2 Shrink-Mixed Concrete.
12.1.3 Truck-Mixed Concrete.

12.2 Mixers and agitators shall be operated within the limits
of capacity and speed of rotation designated by the manufac-
turer of the equipment.

12.3 Central-Mixed Concrete—Concrete that is mixed com-
pletely in a stationary mixer and transported to the point of
delivery either in a truck agitator, or a truck mixer operating at
agitating speed, or in non-agitating equipment approved by the
purchaser and meeting the requirements of Section 13, shall
conform to the following: The mixing time shall be counted
from the time all the solid materials are in the drum. The batch
shall be so charged into the mixer that some water will enter in
advance of the cement and aggregate and the target batch water
shall be in the drum by the end of the first one fourth of the
specified mixing time; or in accordance with the central
concrete mixer manufacturer’s recommended charging se-
quence.

12.3.1 If no mixer performance tests are made, the accept-
able mixing time for mixers having capacities of 0.76 m3 [1
yd3] or less shall be not less than 1 min. For mixers of greater
capacity, this minimum shall be increased 15 s for each cubic
metre [cubic yard] or fraction thereof of additional capacity
(see Note 18).

NOTE 18—Stationary mixers of similar design bearing a Performance

Rating plate of the Concrete Plant Manufacturers Bureau have been tested
for their ability to produce uniformly mixed concrete in accordance with
Annex A1 for low slump (<50 mm [2 in.]) and normal slump (100–150
mm [4–6 in.]) concrete in a mixing time between 30 and 90 s.

12.3.2 If mixer performance tests have been made in accor-
dance with Annex A1, the acceptable mixing time is permitted
to be reduced to the time equal to or greater than that used in
the qualification testing. If the mixing time is so reduced the
maximum time of mixing shall not exceed this reduced time by
more than 60 s for air-entrained concrete. Mixer performance
tests shall be repeated whenever the appearance of the concrete
or a comparison of coarse aggregate content of separate
samples as described in Annex A1 indicates that adequate
mixing has not been accomplished.

12.4 Shrink-Mixed Concrete—Concrete that is first partially
mixed in a stationary mixer, and then mixed completely in a
truck mixer, shall conform to the following: The time of partial
mixing shall be the minimum time required to intermingle the
ingredients. After transfer to a truck mixer the amount of
mixing at the designated mixing speed shall be that necessary
to meet the requirements for uniformity of concrete as indi-
cated in Annex A1. Additional turning of the mixer, if any,
shall be at a designated agitating speed.

12.5 Truck-Mixed Concrete—Concrete that is completely
mixed in a truck mixer for 70 to 100 revolutions at the mixing
speed designated by the manufacturer shall produce uniformly
mixed concrete as defined in Annex A1. The start of mixing
shall be when all the materials have been loaded in the mixer.
If requirements for uniformity of concrete indicated in Annex
A1 are not met with 100 revolutions of mixing that mixer shall
not be used until the condition is corrected, except as provided
in 11.5. If satisfactory performance is found in one truck mixer,
the performance of mixers of substantially the same design and
condition of blades are permitted to be regarded as satisfactory.
Additional revolutions of the mixer beyond the number found
to produce the required uniformity of concrete shall be at a
designated agitating speed.

NOTE 19—Truck mixers of similar design bearing a Performance Rating
plate of the Truck Mixer Manufacturers Bureau have been tested for their
ability to produce uniformly mixed concrete in accordance with Annex
A1.

12.6 When a truck mixer or truck agitator is used for
transporting concrete that has been completely mixed in a
stationary mixer, any turning during transportation shall be at
the speed designated by the manufacturer of the equipment as
agitating speed.

12.7 For concrete delivered in truck mixers, no water from
the truck water system or elsewhere shall be added after the
initial introduction of water during batching, except as permit-
ted in 12.8, and if on arrival at the job site the slump or slump
flow needs to be increased to comply with the requirement
stated in the purchase order. Unless otherwise stated, obtain the
required slump or slump flow within the tolerances stated in
7.1.1, 7.1.2, or 7.1.3 with the addition of water, or water-
reducing admixture, or both. The maximum quantity of water
or water-reducing admixture that can be added at the job site
shall be determined by the manufacturer and shall not exceed
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the maximum water content for the batch as established by the
designed mixture proportions. Adjusting the concrete mixture
with water or water-reducing admixture shall be done before
discharge of concrete, except when obtaining a preliminary
sample in accordance with 17.6. Additional water shall be
injected into the mixer under pressure and direction of flow to
allow for proper distribution within the mixer. After the
additions, the drum shall be turned at least 30 revolutions at
mixing speed. The quantity of water or water-reducing admix-
ture added shall be recorded.

12.8 For truck mixers with automated water or water-
reducing admixture measurement and slump or slump flow
monitoring equipment defined in 12.8.1 and if permitted by the
purchaser, water, or water-reducing admixture, or both, may be
added during transportation to the job site. Such additional
water shall be injected into the mixer under such pressure and
direction of flow to allow for proper distribution within the
mixer. The water content of the batch shall not exceed that
established by the designed mixture proportions. If water or
water-reducing admixture is added, the mixer shall be turned at
least 30 drum revolutions at mixing speed. Said mixing shall
take place after the last water or water-reducing admixture
addition but before the start of discharge. The acceptance or
rejection of concrete based on slump or slump flow shall be in
accordance with Section 17.

12.8.1 The automated slump or slump flow monitoring
equipment shall be capable of obtaining one or more physical
measurements on the truck mixer related to concrete slump or
slump flow and providing an indication of slump or slump flow
based on pre-established correlations. The slump or slump flow
measurement equipment shall report in terms of slump or
slump flow. The device for the measurement of water shall be
accurate to 63 % of the amount added with said device. The
device for the measurement of water-reducing admixture shall
be accurate to the greater of 63 % of the amount added or 630
mL [61 fl oz]. Upon request by the purchaser, the manufac-
turer shall submit data no older than 6 months substantiating
the accuracy of the devices used for the measurement of water
or water-reducing admixture. The equipment shall have con-
trols to prevent discharge of water at pre-set limits to avoid
exceeding the maximum water content for the batch as
established by the designed mixture proportions.

12.9 Discharge of the concrete shall be completed within 1
1⁄2 h after the introduction of the mixing water to the cement
and aggregates or the introduction of the cement to the
aggregates. This limitation may be waived by the purchaser if
the concrete is of such slump or slump flow after the 11⁄2-h time
has been reached that it can be placed, without the addition of
water to the batch. In hot weather, or under conditions
contributing to rapid stiffening of the concrete, a time less than
1 1⁄2 h is permitted to be specified by the purchaser.

12.10 If a drum revolution limit (6.1.9) for start of discharge
is specified by the purchaser, this limit shall govern.

NOTE 20—Depending on the project requirements, the technology is
available to the manufacturer to alter fresh concrete properties (such as
setting time, slump or slump flow, and air content). On some projects, the
manufacturer may request changes to certain fresh concrete properties due

to the distance or projected transportation time between the batch plant
and the point of delivery.

12.11 Concrete delivered in cold weather shall have the
applicable minimum temperature indicated in the following
table. (The purchaser shall inform the producer as to the type
of construction for which the concrete is intended.)

Minimum Concrete Temperature as Placed

Section Size, mm [in.] Temperature, min, °C [°F]

<300 [<12] 13 [55]
300–900 [12–36] 10 [50]
900–1800 [36–72] 7 [45]
>1800 [>72] 5 [40]

The maximum temperature of concrete produced with
heated aggregates, heated water, or both, shall at no time
during its production or transportation exceed 32 °C [90 °F].

NOTE 21—When hot water is used rapid stiffening may occur if hot
water is brought in direct contact with the cement. Additional information
on cold weather concreting is contained in ACI 306R.

12.12 The producer shall deliver the ready-mixed concrete
during hot weather at concrete temperatures as low as
practicable, subject to the approval of the purchaser.

NOTE 22—In some situations difficulty may be encountered when
concrete temperatures approach 32 °C [90 °F]. Additional information
may be found in ACI 305R.

13. Use of Nonagitating Equipment

13.1 If the use of non-agitating transportation equipment is
approved by the purchaser, the concrete shall be manufactured
in a central mix plant. The following limitations shall apply:

13.2 Bodies of nonagitating equipment shall be smooth,
watertight, metal containers equipped with gates that will
permit control of the discharge of the concrete. Covers shall be
provided for protection from the weather if required by the
purchaser.

13.3 The concrete shall be delivered to the site of the work
with a satisfactory degree of uniformity. Satisfactory degree of
uniformity is defined in Annex A1.

13.4 Slump tests of individual samples obtained and tested
in accordance with Annex A1 can be used for a quick check of
the probable degree of uniformity. If these slumps differ by
more than the limits in Table A1.1, the nonagitating equipment
shall not be used unless the conditions are corrected as
provided in 13.5.

13.5 If the requirements of Annex A1 are not met when the
nonagitating equipment is operated for the maximum time of
haul, and with the concrete mixed the minimum time, the
equipment shall only be used when operated using shorter
hauls, or longer mixing times, or combinations thereof that will
result in the requirements of Annex A1 being met.

14. Delivery Ticket Information

14.1 The manufacturer of the concrete shall furnish to the
purchaser with each batch of concrete before unloading at the
site, a delivery ticket containing information concerning said
concrete as follows:
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14.1.1 Name of ready-mix company and batch plant, or
batch plant number,

14.1.2 Serial number of ticket,
14.1.3 Date,
14.1.4 Truck number,
14.1.5 Name of purchaser,
14.1.6 Specific designation of job (name and location),
14.1.7 Specific class or designation of the concrete in

conformance with that employed in job specifications,
14.1.8 Amount of concrete in cubic yards (or cubic metres),
14.1.9 Time loaded or of first mixing of cement and

aggregates, and
14.1.10 Amount of water added at the request of the

purchaser or the purchaser’s designated representative and
their initials.

14.1.11 Type and quantity of admixture or other adjust-
ments made to the batch after batching.

14.1.12 For trucks equipped with automated water or water-
reducing admixture measurement and slump or slump flow
monitoring equipment as defined in 12.8.1, the total amount of
water or water-reducing admixture added by said equipment.

14.1.13 Revolution limit as determined by the manufac-
turer in accordance with 6.1.9.

14.2 Additional information for certification purposes as
designated by the purchaser and required by the job specifica-
tions shall be furnished when requested; such information as:

14.2.1 Reading of revolution counter at the first addition of
water,

14.2.2 Type, brand, and amount of cement,
14.2.3 Class, brand, and amount of coal fly ash, or raw or

calcined natural pozzolans,
14.2.4 Grade, brand, and amount of slag cement,
14.2.5 Type, brand, and amount of silica fume,
14.2.6 Type, brand, and amount of admixtures,
14.2.7 Type, brand, and amount of fiber reinforcement,
14.2.8 Source and amount of each metered or weighed

water,
14.2.9 Information necessary to calculate the mixing water,

as listed in 9.3,
14.2.10 Maximum size of aggregate,
14.2.11 Mass (amount) of fine and coarse aggregate,
14.2.12 Ingredients certified as being previously approved,

and
14.2.13 Signature or initials of producer’s representative.

15. Plant Inspection

15.1 The manufacturer shall afford the inspector all reason-
able access, without charge, for making necessary checks of
the production facilities and for securing necessary samples to
determine if the concrete is being produced in accordance with
this specification. All tests and inspection shall be so conducted
as not to interfere unnecessarily with the manufacture and
delivery of concrete.

16. Practices, Test Methods, and Reporting

16.1 Test ready-mixed concrete in accordance with the
following methods:

16.1.1 Making and Curing Concrete Test Specimens in the
Field—Practice C31/C31M, using standard moist curing in
accordance with the applicable provisions of Practice C31/
C31M.

16.1.2 Compressive Strength Tests of Cylindrical Concrete
Specimens—Test Method C39/C39M.

16.1.3 Density (Unit Weight) and Yield of Concrete—Test
Method C138/C138M.

16.1.4 Air Content—Test Method C173/C173M or Test
Method C231/C231M.

16.1.5 Slump—Test Method C143/C143M.
16.1.6 Slump Flow—Test Method C1611/C1611M.
16.1.7 Sampling Fresh Concrete—Practice C172/C172M.
16.1.8 Temperature—Test Method C1064/C1064M.

16.2 The testing agency performing acceptance tests of
concrete shall meet the requirements of Practice C1077.

16.3 Testing agency reports of concrete test results used to
determine compliance with this specification shall include a
statement that all tests performed by the testing agency or its
agents were in accordance with the applicable test methods or
shall note all known deviations from the prescribed procedures
(Note 23). The reports shall also list any part of the test
methods not performed by the testing agency.

NOTE 23—Deviation from standard test methods may adversely affect
test results.

NOTE 24—Deviation from standard moisture and temperature curing
requirements of Practice C31/C31M is often a reason for low strength test
results. Such deviations may invalidate the use of such test results as a
basis for rejection of the concrete.

17. Sampling and Testing Fresh Concrete

17.1 The contractor shall afford the inspector all reasonable
access and assistance, without charge, for the procurement of
samples of fresh concrete at time of placement to determine
conformance of it to this specification.

17.2 Tests of concrete required to determine compliance
with this specification shall be made by a certified technician in
accordance with Practice C1077.

17.3 Samples of concrete shall be obtained in accordance
with Practice C172/C172M, except when taken to determine
uniformity of slump within any one batch or load of concrete
(11.4, 13.4, and Annex A1).

17.4 Slump or slump flow, air-content, density, and tem-
perature tests shall be made at the time of discharge at the
option of the inspector as often as is necessary for control
checks. In addition, these tests shall be made when specified
and always when each set of strength specimens are made.

17.5 Strength tests as well as slump or slump flow,
temperature, density, and air content tests shall generally be
made with a frequency of not less than one test for each 115 m3

[150 yd3]. Each test shall be made from a separate batch. On
each day concrete is delivered, at least one strength test shall be
made for each class of concrete.

17.6 If preliminary checks of slump, slump flow, or air
content are made, a single sample shall be taken after the
discharge of not less than 1⁄4 m3 or 1⁄4 yd3. All other require-
ments of Practice C172/C172M shall be retained. If the
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preliminary measurement of slump (12.7) or air content (8.3)
falls outside the specified limits, address as indicated in 17.6.1
or 17.6.2 as appropriate.

17.6.1 If the measured slump or slump flow, or air content,
or both is greater than the specified upper limit, a check test
shall be made immediately on a new test sample. In the event
the check test fails, the concrete shall be considered to have
failed the requirements of the specification.

17.6.2 If the measured slump or slump flow, or air content,
or both is less than the lower limit, permit adjustments in
accordance with 12.7 or 8.3 or both, as appropriate, and obtain
a new sample. If the sample of the adjusted concrete fails, a
check test shall be made immediately on a new sample of the
adjusted concrete. In the event the check test fails, the concrete
shall be considered to have failed the requirements of the
specification.

18. Strength

18.1 When strength is used as a basis for acceptance of
concrete, standard specimens shall be made in accordance with
Practice C31/C31M. The specimens shall be cured under
standard moisture and temperature conditions in accordance
with the applicable provisions of Practice C31/C31M. The
technician performing the strength test shall be certified as an
ACI Concrete Strength Testing Technician, Concrete Labora-
tory Testing Technician—Grade II or by an equivalent written
and performance test program covering the relevant test
methods. If acceptance is based upon compressive strength test
results, the certification requirement is satisfied by certification
as an ACI Concrete Laboratory Testing Technician—Grade I or
by an equivalent written and performance test program.

18.2 For a strength test, at least two standard test specimens
shall be made from a composite sample secured as required in
Section 17. A test shall be the average of the strengths of the
specimens tested at the age specified in 6.4.1.1 or 6.6.1.1 (Note
25). If a specimen shows definite evidence other than low
strength, of improper sampling, molding, handling, curing, or
testing, it shall be discarded and the strength of the remaining
cylinder shall then be considered the test result.

NOTE 25—Additional tests may be made at other ages to obtain
information for determining form removal time or when a structure may
be put in service. Specimens for such tests are cured according to the

section on Field Curing in Practice C31/C31M.

18.3 The representative of the purchaser shall ascertain and
record the delivery-ticket number for the concrete and the exact
location in the work at which each load represented by a
strength test is deposited.

18.4 To conform to the requirements of this specification,
strength tests representing each class of concrete must meet the
following two requirements (Note 26):

18.4.1 The average of any three consecutive strength tests
shall be equal to, or greater than, the specified strength, f 'c, and

18.4.2 When the specified strength is 35 MPa [5000 psi] or
less, no individual strength test (average of two cylinder tests)
shall be more than 3.5 MPa [500 psi] below the specified
strength, f 'c.

NOTE 26—Due to variations in materials, operations, and testing, the
average strength necessary to meet these requirements will be substan-
tially higher than the specified strength. The amount higher depends upon
the standard deviation of the test results and the accuracy with which that
value can be estimated from prior data as explained in ACI 214R6 and
ACI 301. Pertinent data are given in Appendix X1.

18.4.3 When the specified strength is greater than 35 MPa
[5000 psi], no individual strength test (average of two cylinder
tests) shall be less than 0.90 f 'c.

19. Failure to Meet Strength Requirements

19.1 In the event that concrete tested in accordance with the
requirements of Section 18 fails to meet the strength require-
ments of this specification, the manufacturer of the ready-
mixed concrete and the purchaser shall confer to determine
whether agreement can be reached as to what adjustment or
adjustments, if any, shall be made to the mixture proportions,
production process, or testing procedures.

NOTE 27—ACI 318-14, Sections 26.12.4 and R26.12.4 (commentary)
address when and how low strength test results can be investigated.

20. Keywords

20.1 accuracy; blended hydraulic cement; certification;
ready-mixed concrete; scales; testing

6 ACI 214R-11, “Guide to Evaluation of Strength Test Results of Concrete,”
available from American Concrete Institute, Farmington Hills, MI,
www.concrete.org, 2011, 16 pp.
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ANNEX

(Mandatory Information)

A1. CONCRETE UNIFORMITY REQUIREMENTS

A1.1 Significance and Use

A1.1.1 This annex provides procedures to evaluate the
ability of stationary and truck mixers to produce uniformly
mixed concrete. The procedures described herein can also be
used to determine the required minimum mixing revolutions in
truck mixers for shrink-mixed concrete and for evaluating the
uniformity of concrete mixtures delivered in nonagitating
equipment.

A1.1.2 The sequence and method of charging mixers has a
significant effect on the ability to produce uniformly mixed
concrete. The procedures in this annex can also be used to
evaluate the effect of batching sequence for charging or loading
mixers of acceptable condition.

A1.1.3 It is not the intent that this complete evaluation be
performed on mixers at an established frequency. For equip-
ment in operation, a visual inspection of the condition of the
mixer for blade wear and hardened concrete buildup can be
conducted as an alternative. If one mixer of a specific design
has been evaluated by procedures in this annex, it can be
assumed that mixers of essentially the same design and of
different sizes will also produce uniformly mixed concrete. A
selected portion of this evaluation, such as comparison of
slump or coarse aggregate content, can also be performed as a
quick indication of the uniformity of concrete mixtures.

A1.2 Concrete Mixture, Load Size, and Mixing

A1.2.1 Unless the intent is to evaluate special project
situations or concrete mixtures, the concrete mixture used for
this evaluation should be typical of that produced in the
production facility. Recommended mixture characteristics in-
clude the following:

A1.2.1.1 Cementitious materials content of 300 to
350 kg ⁄m3 [500 to 600 lb/yd3],

A1.2.1.2 Coarse aggregate size No. 57 or No. 67 from
Specification C33/C33M,

A1.2.1.3 Fine aggregate fineness modulus 2.5 to 3.0,
A1.2.1.4 Target slump of 100 to 150 mm [4 to 6 in.] or for

paving operations at 25 to 50 mm [1 to 2 in.], and
A1.2.1.5 Air content of 4 to 6 %.

A1.2.2 The load size used for this evaluation shall be within
–20 % and +10 % of the rated mixing capacity of the mixer.

A1.2.3 Use a batching sequence of concrete materials that
has been used previously with success or in accordance with
the recommendation of the mixer manufacturer. Use alternative
procedures if the purpose is to evaluate the effect of batching
sequence.

NOTE A1.1—The standards of the Truck Mixer Manufacturers Bureau,
TMMB 100 and of the Concrete Plant Manufacturers Bureau, CPMB 100,

provide recommendations for batching sequence.

A1.2.4 For stationary mixers, mix concrete at the mixing
speed and minimum duration recommended by the mixer
manufacturer. The start of mixing time shall be from the time
all solid materials are in the mixer. Mixing time is taken as the
earlier of when the mixer is stopped or when the first material
is discharged. Use a suitable timing device, accurate to 1 s, to
measure and record the time duration of mixing.

A1.2.5 For truck mixers, mix concrete at a mixing speed
exceeding 12 r/min or at the speed recommended by the
manufacturer. Complete mixing using between 70 and 100
revolutions of the drum at mixing speed. To determine the
mixer drum revolutions, the start of mixing shall be when all
the materials have been loaded in the mixer. Record the
number of revolutions at mixing speed.

A1.3 Sampling

A1.3.1 Separate samples, each consisting of approximately
0.1 m3 [2 ft3] shall be taken after discharge of approximately
15 % and 85 % of the load (Note A1.2). These samples shall be
obtained within an elapsed time of not more than 15 min. The
samples shall be secured in accordance with Practice C172/
C172M, but shall be kept separate to represent specific points
in the batch rather than combined to form a composite sample.
Sufficient personnel must be available to perform the required
tests promptly. Segregation during sampling and handling must
be avoided. Each sample shall be covered to prevent moisture
loss or contamination. Remix the minimum necessary before
performing the tests.

A1.3.2 Sampling From Stationary Mixers—Samples of con-
crete shall be obtained immediately after mixing duration is
completed, in accordance with one of the following proce-
dures:

A1.3.2.1 Alternative Procedure 1—The mixer shall be
stopped, and the required samples removed by any suitable
means from the mixer at approximately equal distances from
the front and back of the drum, or

A1.3.2.2 Alternative Procedure 2—As the mixer is being
emptied, individual samples shall be taken after discharge of
approximately 15 % and 85 % of the load. The method of
sampling shall provide samples that are obtained from widely
separated portions, but not from the very ends of the batch
(Note A1.2).

A1.3.3 Sampling From Truck Mixers—The concrete shall be
discharged at the normal operating rate for the mixer being
tested, with care being exercised not to obstruct or retard the
discharge. For the duration between obtaining samples, the
mixer shall be turned in the mixing direction at agitating speed.
Obtain samples by intercepting the full discharge stream from
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the chute without stopping and starting the discharge during the
collection of the sample.

A1.3.4 Sampling From Nonagitating Equipment—Obtain
the two samples from approximately 15 % and 85 % of the
discharge from the nonagitating equipment in accordance with
Practice C172/C172M. Mix the portions obtained from each
location into uniformly mixed samples.

NOTE A1.2—No samples should be taken before 10 % or after 90 % of
the batch has been discharged. Due to the difficulty of determining the
actual quantity of concrete discharged, the intent is to provide samples that
are representative of widely separated portions, but not the beginning and
end of the load.

A1.4 Slump

A1.4.1 Perform the slump test on each sample in accordance
with Test Method C143/C143M. Start the slump test within 5
min after the sample was obtained.

A1.5 Density (Unit Weight) and Yield

A1.5.1 Determine the density of each sample in accordance
with Test Method C138/C138M. Use the measure for measure-
ment of air content by Test Method C231/C231M unless the
concrete contains a larger nominal maximum size coarse
aggregate than is appropriate for this measure.

A1.5.2 Calculate the density (unit weight) of each sample as
follows:

D 5
M
V

(A1.1)

where:
D = measured density (unit weight), kg/m3 [lb/ft3],
M = net mass of concrete in the measure, kg [lb], and
V = volume of the measure, m3 [ft3].

A1.5.3 From the average density (unit weight) of the two
samples, calculate the yield of the batch in accordance with
Test Method C138/C138M.

A1.6 Air Content

A1.6.1 Measure the air content of each sample in accor-
dance with Test Method C231/C231M. Use Test Method
C173/C173M if the concrete is made with lightweight aggre-
gate or if the coarse aggregate in the concrete has an aggregate
correction factor larger than 0.5 % when determined in
accordance with Test Method C231/C231M.

A1.7 Air-Free Density (Unit Weight)

A1.7.1 Calculate the air-free density (unit weight) of each
sample as follows:

air-free density=
D

100 2 A
3 100 (A1.2)

where:
D = measured density, kg/m3 [lb/ft3], and
A = measured air content on that sample, %.

A1.8 Coarse Aggregate Content

A1.8.1 Use the concrete in the measure used to measure
density (unit weight) to determine the coarse aggregate con-

tent. If a separate portion of the sample is used, the concrete
sample shall be at least 15 kg [35 lb]. Place the concrete in an
adequately sized container and determine the net mass of the
fresh concrete.

A1.8.2 Wash each sample over a 4.75 mm (No. 4) sieve
sufficiently to remove the cement and most of the fine
aggregate. Determine the mass of the wet coarse aggregate,
store in a plastic bag, and transport it to a laboratory facility.
Dry the coarse aggregate in an oven at 230 °C [110 °F] for 16
6 2 h. Sieve the coarse aggregate over a 4.75 mm (No. 4) sieve
to remove any fine aggregate particles. Determine the mass of
dry coarse aggregate in each sample.

A1.8.3 Express the mass of dry coarse aggregate as a
percentage of the mass of the original concrete sample:

coarse aggregate content, % =
c
M

3 100 (A1.3)

where:
c = mass of dry coarse aggregate, kg [lb], and
M = net mass of same fresh concrete sample, kg [lb].

A1.9 Compressive Strength

A1.9.1 Make at least three 150 × 300 mm [6 × 12 in.] or 100
× 200 mm [4 × 8 in.] cylinders from each concrete sample.
Cure the specimens in accordance with Practice C31/C31M,
except that the cylinders shall be immersed in water immedi-
ately after molding with the temperature maintained between
the required temperature limits for initial curing of the standard
curing procedures in Practice C31/C31M for the first 24 h.
Transport the cylinders to the laboratory facilities after 24 h
and cure in accordance with the standard curing procedures of
Practice C31/C31M.

A1.9.2 Test the cylinders in accordance with Test Method
C39/C39M at an age of seven days. If the strength of an
individual cylinder differs from the average strength of either
sample by more than 9.5 %, this value can be disregarded for
determining the average strength for the sample.

A1.9.3 Average the strength of the cylinders from each
sample and express that value as a percentage of the average of
all cylinders made from that batch. Calculate the difference in
strength between each sample as a percentage of the overall
average.

A1.10 Report

A1.10.1 Report the following information:
A1.10.1.1 Purpose of the evaluation.
A1.10.1.2 Type and description of mixer and rated mixing

capacity.
A1.10.1.3 Concrete mixture proportions, batch quantities,

density (unit weight), and yield of the batch.
A1.10.1.4 Mixing duration for stationary mixers or number

of revolutions at mixing speed for truck mixers.
A1.10.1.5 Slump of each sample and the difference between

samples, mm [in.].
A1.10.1.6 Air content of each sample and the difference

between samples, %.

C94/C94M − 19a
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A1.10.1.7 Air-free density (unit weight) of each sample and
the difference between samples, kg/m3 [lb/ft3].

A1.10.1.8 Coarse aggregate content of each sample and the
difference between samples, %.

A1.10.1.9 Average strength in MPa [psi] and percent of
overall average for each sample and the percent difference
between samples.

A1.11 Requirements for Uniformity of Concrete

A1.11.1 The maximum permitted difference for each prop-
erty obtained from the two different samples of the same batch
are as provided in Table A1.1. Test results conforming to the
limits of all five properties listed in Table A1.1 shall indicate
uniform concrete within the limits of this specification.

APPENDIX

(Nonmandatory Information)

X1. CALCULATION OF THE AVERAGE COMPRESSIVE STRENGTH (f 'cr)
NECESSARY TO MEET THE STRENGTH REQUIREMENTS OF 18.4

X1.1 Section 18.4 of this specification contains the same
strength requirements as those contained in ACI 318 and
ACI 301, except it does not require the submittal of the data
and calculation of the average strength, f 'cr necessary to meet
those requirements. This appendix does not include all of the
detailed requirements of the ACI Code and Specification that
will govern a submittal for their respective purposes. The
following material is intended to guide users of this specifica-
tion when no formal submittal is required.

X1.1.1 Table X1.1 provides the statistically based formulas
to calculate the required average strength f 'cr when strength
test records from previous projects are available. The strength
test results are used to establish the standard deviation, s. At
least 30 consecutive test results are required to obtain a robust
estimate of the standard deviation. If the number of tests is
between 15 and 30, the calculated standard deviation is
multiplied by a factor to allow for the uncertainty of the
estimated standard deviation. The factor is a linear interpola-

tion between 1.16 for 15 tests and 1.00 for 30 tests. The test
record should be obtained from a similar mixture with a
specified strength within 7 MPa [1000 psi] of the specified
strength for the new project for which the average compressive
strength is being determined. The equations are related to the
strength acceptance criteria in 18.4 and establish less than a
1 % chance of failing these criteria if concrete is produced to
achieve the required average strength at the same degree of
variability implied by the standard deviation used. Because the
average strength, f 'cr, must be high enough to conform to both
averages of three consecutive test results and the requirements
on minimum strength of an individual test result, the highest
average strength (f 'cr) determined from these two equations
governs. More detailed guidance on this subject matter is
available in ACI 214R.6

X1.1.2 If it is a new mixture or strength level and a strength
test record is not available to establish a standard deviation
then Table X1.2 provides default levels of strength over-
design.

X1.1.3 Table X1.3 provides calculated values of over-
design and required average strength for selected standard
deviations and specified strength levels that might be consid-
ered typical. More exact values are obtained from X1.1.2.

TABLE A1.1 Requirements for Uniformity of Concrete

Test
Maximum

Permissible
Difference

Air-free density (unit weight), kg/m3 [lb/ft3] 16 [1.0]
Air content, % 1.0
Slump, mm [in.]:
If average slump is less than 100 mm [4 in.] 25 [1.0]
If average slump is 100 to 150 mm [4 to 6 in.] 40 [1.5]

Coarse aggregate content, % 6.0
Average compressive strength at 7 days for
each sample,A % 7.5A

AApproval of the mixer shall be tentative, pending results of the 7-day compressive
strength tests.

TABLE X1.1 Required Average Compressive Strength when Data
are Available to Establish a Standard Deviation

Specified Strength, f 'c Required Average Strength, f 'cr

#35 MPa [5000 psi] Use the larger from Eq X1.1 and X1.2 [X1.2M]:
f 'cr = f 'c + 1.34s (X1.1)

f 'cr = f 'c + 2.33s – 500 (X1.2)
[f 'cr = f 'c + 2.33s – 3.5] [X1.2M]

>35 MPa [5000 psi] Use the larger from Eq X1.1 and X1.3:
f 'cr = f 'c + 1.34s (X1.1)

f 'cr = 0.90 f 'c + 2.33s (X1.3)

where:

f 'c = specified compressive strength,
f 'cr = required average compressive strength, and
s = standard deviation.

TABLE X1.2 Required Average Compressive Strength When Data
Are Not Available to Establish Standard Deviation

Specified Strength,
f 'c, MPa [psi]

Required Average Strength, f 'cr

[MPa] psi
<21 [3000] [f 'c + 7.0] f 'c + 1000

21 to 35 [3000 to 5000] [f 'c + 8.3] f 'c + 1200
>35 [5000] [1.10 f 'c + 5.0] 1.10 f 'c + 700
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SUMMARY OF CHANGES

Committee C09 has identified the location of selected changes to this standard since the last issue
(C94/C94M – 19) that may impact the use of this standard. (Approved Aug., 15, 2019.)

(1) Revised 17.4.

Committee C09 has identified the location of selected changes to this standard since the last issue
(C94/C94M – 18) that may impact the use of this standard. (Approved July 1, 2019.)

(1) Revised Section 16.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org). Permission rights to photocopy the standard may also be secured from the Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923, Tel: (978) 646-2600; http://www.copyright.com/
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EXHIBIT 5
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AB Court Reporting & Video

THOMAS PARKO 11/7/2019 55

  1                   MR. SILVESTRO:  Object to form.

  2            A      I'm not aware.

  3            Q      (By Mr. Connolly) Has the board of

  4     county commissioners ever approved development

  5     standards for a USR that give third parties the

  6     right to enforce the USR?

  7            A      Well, if there is a development

  8     standard that is associated with a state or federal

  9     permit, then if there was a particular issue with

 10     that development standard -- again, maybe using the

 11     example of an air permit or something -- I think the

 12     State then would notice the County that they're in

 13     violation of that State permit.

 14                   I don't know if that's what you mean

 15     by a third party, or it might be another agency like

 16     a state agency.

 17            Q      Let me ask another question.  Has the

 18     board of county commissioners ever approved a USR

 19     with development standards that were enforceable by

 20     a neighboring landowner?

 21            A      No.

 22            Q      So absent any special agreement or

 23     contract between a third-party landowner and the

 24     applicant, you're not aware of any means by which a

 25     third-party adjacent landowner could enforce
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AB Court Reporting & Video

THOMAS PARKO 11/7/2019 56

  1     development standards on a USR?

  2                   MR. SILVESTRO:  Object to form.

  3            A      I'm not aware.

  4            Q      (By Mr. Connolly) Can a private

  5     landowner issue a notice of violation?

  6                   MR. SILVESTRO:  Object to form.

  7            A      No.

  8            Q      (By Mr. Connolly) Because only the

  9     County can issue a notice of violation?

 10            A      That's correct.

 11            Q      You mentioned that your code

 12     enforcement procedures are complaint driven.  Do you

 13     know of any circumstances where the County receives

 14     a complaint but does not take enforcement action?

 15                   MR. HEGARTY:  And, Brian, are we

 16     talking about any situation to include USRs that

 17     have been terminated or withdrawn?

 18                   MR. CONNOLLY:  I'm talking about any

 19     situation.

 20            Q      (By Mr. Connolly) Let me ask the

 21     question again.  Do you know of any circumstance

 22     where the county has received a complaint and it

 23     does not ultimately take enforcement action in

 24     response to that complaint?

 25            A      Well, we're going to follow up with
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