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Abstract 

As part of its efforts in the Federal Life Cycle Assessment Commons (Federal LCA Commons), NIST 
is expanding its Construction Materials (CONMAT) repository to include 72 regional benchmark 
mix designs for concrete initially published by the National Ready Mix Concrete Association 
(NRMCA). These models account for variations in the composition across regions as well as for 
different electricity and transportation providers as modeled in public datasets. In total, 873 
unique concrete models were developed. A Life Cycle Impact Assessment (LCIA) was conducted 
on these models to evaluate the importance of the different factors affecting a regionalized mix 
design. Key among them is the mix design itself, defined by compressive strength and the type 
of aggregate used, while location specific variables played a much smaller role. The NRMCA 
region, which defines the quantities of materials used a concrete mix design, is the most 
important of these geographical variables, followed by electricity and transport. Despite the 
small effect the latter two have on the total impact of mix designs, its inclusion in the CONMAT 
repository represents a first step towards region-specific models and can support the 
development of more accurate product claims. 

In addition, the resources developed to generate these models are presented. They can assist in 
automating bulk or parametric LCA models for concrete and could be adapted for developing LCA 
models for other materials, products, or services. 

Keywords 

Balancing authority; CONMAT; Construction materials; ISO 219630; Life Cycle Inventory; 
regionalization; sustainability; transport 
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1. Background/ Introduction 

There has been a steadily growing interest from consumers, industry, local and state jurisdictions 
in the U.S., and nation-states globally for improved reporting of the environmental and human 
health impacts associated with product purchases, particularly for construction-related materials 
[1–5]. A common approach to quantify these impacts is life cycle assessment (LCA), which 
provides a scientific methodology for calculating the impacts of a product or service over its 
entire life cycle in accordance with the International Organization for Standardization (ISO) 14040 
and ISO 14044 standards [6, 7]. While LCA is the quantification tool, environmental statements 
are the communication mechanism for providing decision-makers with information about a 
product's environmental impacts. ISO has established fundamental principles and requirements 
for various types of environmental statements in ISO 14020 [8], including Environmental Product 
Declarations (EPDs), whose requirements are further developed in ISO 14025 [9]. 

An EPD is a standardized, third-party verified document that provides LCA-based information, as 
well as additional information on the environmental aspects of products [9]. Using EPDs for 
documenting environmental and human health impacts of products has been common (and 
growing) since their introduction into building rating systems [2]. Additionally, EPDs are being 
used as the basis for product selection by building construction companies and building owners, 
as well as a range of U.S. jurisdictions and states [3]. Specifically, these programs require third-
party verified EPDs compliant with ISO 14025 and ISO 21930 [10]. Along with domestic demand 
for products with EPDs, global demand is also growing as EPDs are increasingly being required in 
U.S. export markets [5]. 

Given the increasing prevalence of using EPDs for product comparisons and selection, both 
domestically and globally, there is a need to ensure the results reported in EPDs are useful for 
such comparisons. One challenge that was identified more than a decade ago was the lack of 
common data sources, which could undermine the comparability of EPDs and similar product 
claims [11]. Efforts to facilitate standardization and comparability of the EPDs include the 
prescription of secondary data sources, as done in the Product Category Rules for concrete [12]. 
However, secondary data sources are still lacking, and those available are often commercial 
products and not necessarily representative of current U.S. industrial practices. 

Federal agencies have formalized collaboration to improve LCA secondary data through an 
interagency initiative, the Federal LCA Commons (FLCAC) [13]. Activities of the FLCAC include 
providing support to enhance standardization, measurement, reporting, and verification of LCA 
modeling. These activities will assist industry in improving the transparency, trustworthiness, and 
comparability of results reported in EPDs, improving their competitiveness in the domestic and 
global marketplaces. Some agencies have already undertaken activities to identify secondary LCA 
data needs for EPD development with a specific focus on embodied emissions of construction 
materials. 

As part of those activities, NIST has developed a robust framework to identify and quantify public 
LCA data gaps. The framework also ranks data gaps quantitatively based on selected impact 
categories. It was first developed for the evaluation of building materials (i.e., cement, concrete, 
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and gypsum board) [14], and it has been expanded and implemented for building systems [15, 
16]. As a result, NIST has published and updated two repositories in the FLCAC for public data-
based LCA models: Construction Materials Repository (CONMAT) [17, 18] and Building Systems 
Repository [19, 20]. 

This study builds upon the framework developed in NIST TN 2338, NIST TN 2350, and NIST TN 
2355 [14–16] and expands CONMAT [18]. As part of NIST TN 2338 [14], a model for concrete was 
created (i.e., national average “Ready-mix concrete production, 3000 Psi”) that was included in 
the initial release of CONMAT [17]. This model was based on a report written for the National 
Ready Mix Concrete Association (NRMCA) and was one of nine U.S. national benchmark mix 
designs [21]. These benchmarks cover various compressive strengths and the use of either 
regular or manufactured aggregates that are considered the most representative for the 
industry. The remaining eight U.S. national benchmark mix designs as well as 72 other mix designs 
with varying compressive strength and supplementary cementitious material use were added, 
leading to a total of 81 unique models in the second release of CONMAT [18]. To assist in 
developing these models, NIST has also been developing resources to automate the process, 
increasing the efficiency and accuracy of the models and results analysis. 

The focus of this study is to further expand the LCA models in CONMAT by developing and 
publishing regionalized concrete models based on public data. NRMCA [21] provided nine 
regional benchmark mix designs for each of the eight NRMCA regions to account for regional 
differences in concrete mix design feasibility and performance, totaling 72 regional benchmark 
mix designs. These benchmarks are based on weighted averages of concrete production 
throughout the given region. Details on the weighting approach are not publicly available, making 
it infeasible to replicate these mix designs. Additionally, the defined regions for publicly available 
secondary data for electricity and transportation do not align with these NRMCA regions. 
Accounting for these differences requires creating subregions that are specific NRMCA-
electricity-transportation region combinations. 

The objectives of this study are:  

• Develop regionalized models based on the 72 NRMCA regional benchmark mix designs 
while accounting for different electricity and transportation regions in the public data, 
leading to 873 unique concrete models in total. 

• Generate and compare Life Cycle Impact Assessment (LCIA) results of the regionalized 
models to assess the importance of regional transport and electricity use datasets for 
selected impact categories, compare results to those provided by NRMCA, and provide 
recommendations on regionalization of concrete LCA models. 

• Present resources developed to assist in automating bulk or parametric development of 
concrete LCA models, which could be adapted for LCA model development for other 
materials, products, or services. 

The outcomes from this study could benefit U.S. industry by further improving the transparency 
and accuracy, and therefore trust, in reported impacts associated with these concrete products, 
allowing for greater product differentiation and potentially increasing value and/or customer 
demand for said products. Additionally, the automation process provided in this study could 
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assist the LCA industry in improving the speed and efficiency in which LCAs are developed for 
product categories with large quantities of product options. 
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2. Model identification 

The concrete models to be developed vary quantitatively based on their NRMCA region—Section 
2.1—and qualitatively based on the provider used for truck transport—Section 2.2.1—and 
electricity—Section 2.2.2. Due to the large number of models to be developed, their 
nomenclature was systematized—Section 2.3. 

 Quantitative differences (NRMCA regions) 

NRMCA divides the Contiguous U.S. into eight regions—Figure 1. Alaska, Hawaii, and the US 
territories were not included in this analysis/classification. Regions vary on the distances high 
mass materials (e.g. Portland cement, aggregates) are transported, amount of manufacturing 
energy and water used, and amount of waste generated. In addition, each region has nine 
benchmark mix designs, differentiated by compressive strength and use of lightweight (LW) 
aggregates—Table 1. Mix designs vary in composition (e.g. stronger concretes have more 
cement) and across regions. For example, the benchmark mix design for 3000 psi (20.7 MPa) in 
the Rocky Mountains does not use the same amount of cement as in the Pacific Northwest (402 
lb/yd3 and 406 lb/yd3 (238.5 kg/m3 and 240.9 kg/m3), respectively). Thus, NRMCA has developed 
72 regional benchmark mix designs (8 regions by 9 mix designs). 

 

Note: A table version of this table is available in Appendix B, Table B. 1. Data source: NRMCA report [21]. 

Figure 1 NRMCA regions 

Table 1 Benchmark mix designs 

Benchmark 
mix design  

2500 psi 
(17.24 
MPa) 

3000 psi 
(20.68 
MPa) 

4000 psi 
(24.5 M
Pa) 

5000 psi 
(34.47 
MPa) 

6000 psi 
(41.34 
MPa) 

8000 psi 
(55.16 
MPa) 

3000 psi 
LW 
(20.68 
MPa) 

4000 psi 
LW 
(20.68 
MPa) 

5000 psi 
LW 
(20.68 
MPa) 

Note LW stands for the use of lightweight aggregates. 
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 Qualitative differences 

Models in CONMAT are built using public datasets from the Federal LCA Commons (FLCAC) [22], 
namely the United States Life Cyle Inventory (USLCI) and the United States Extended 
Environmental Input Output (USEEIO) repositories [23, 24]. These datasets often represent a U.S. 
average for production of a material or delivery of a service. However, two exchanges for which 
FLCAC has more granular data are transportation and electricity provision, both of which follow 
different regionalization approaches than NRMCA [21].  

2.2.1. Transport 

The NRMCA report indicates four modes of transport for all regions: truck, rail, ocean, and barge. 
Depending on region some modes may have distances of zero. For example, no high mass 
materials are transported by ocean transport or barge for the Rocky Mountain NRMCA region 
[21]. Truck transport “Transport, combination truck, short-haul, diesel powered” could be 
modeled using the U.S. average dataset “Transport, combination truck, short-haul, diesel 
powered” or a regionalized model. USLCI divides the U.S. into eleven regions: Alaska, Hawaii, and 
9 for the 48 contiguous states—Figure 2. Here, these regions are referred to as MOVES regions, 
since EPA’s MOtor Vehicle Emission Simulator was used to build the LCIs [25]. 

A table version of this table is available in Appendix B, Table B. 2. Data source: USLCI [24] 

Figure 2 Truck transport regions in USLCI for the lower 48 states 

These regions do not match those from NRMCA, resulting in 18 possible combinations of NRMCA 
and USLCI transport—Figure 3. 
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A table version of this table is available in Appendix B, Table B. 3 

Figure 3 Combination of NRMCA and USLCI transport regions, by state 

2.2.2. Electricity 

For the Life Cycle Impact Assessment (LCIA) of the regional benchmark mix designs in the NRMCA 
report [21, 26],  “the region-specific [North America Electricity Reliability Corporation] NERC 
region grid was applied.” These regions do not follow state lines, or match NRMCA’s 
regionalization. Therefore, a weighting approach is expected to have been implemented. 
Because the report only discloses the location and production volume of ready-mix facilities at 
the NRMCA region level, it is not possible to replicate their weighting. Instead, this study 
implements an alternative regionalization approach based on publicly available Life Cycle 
inventory (LCI) data for electricity from FLCAC. 
The FLCAC Electricity Baseline (eLCI, from Electricity Life Cycle Inventory) [27] includes datasets 
for consumption mix designs at the Federal Energy Regulatory Commission (FERC) region/power 
market level, which do not align with NERC regions [28]. It also includes consumption and 
generation mix datasets for balancing authorities (BA). BAs operate a transmission control area, 
where they balance electricity generation with load, maintain electric frequency consistency of 
the grid, and manage transfers of electricity to and from other BAs [29, 30]. Therefore, BAs 
represent the most localized electricity source except for utilities. For that reason, they are used 
here to regionalize the electricity used in concrete production. 
Like NERC and FERC regions, BAs do not follow state lines. Additionally, BAs may operate in 
multiple states, a state may be serviced by one or more BAs, and the areas serviced by BAs may 
overlap. The U.S. Energy Atlas [31] and the Homeland Infrastructure Foundation Level (HIFLD) 
[32] reported 68 and 69 BAs for the Contiguous U.S.—Figure 4. However, eLCI only includes data 
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for 58 BAs operating in the same area [27]. Differences between the U.S. Energy Atlas and eLCI 
are detailed in Table 2. 

 

Note: The purpose of the map is to show that BAs are not constrained by state lines, and that several BAs may 
operate in one area, not to allow for a clear identification of which BAs operate in a certain region. Readers 

interested in that are encouraged to visit the U.S. Energy Atlas webpage, which is the data source for this map [31]. 

Figure 4 Balancing authorities for the contiguous 48 states 

Table 2 BAs in U.S. Electricity Atlas 

 BA # Notes 

Included in Electricity baseline See Table B. 4 55 U.S. and Canada  

Not included in U.S. Energy Atlas NBSO (1) Canadian 

Not included in Electricity Baseline YAD, GVL, AVRN, DEAA, CPLW, GRID 6 Operating 

 EEI, NSB, OVEC, GRMA, HGMA, GRIF, WWA, GLHB 8 Not operating 

 TOTAL BAs in U.S. Electricity Atlas 68  

AVRN: Avangrid Renewables, LLC, CPLW: Duke Energy Progress West, DEAA: Arlington Valley, LLC, EEI: Electric 
Energy, Inc., GLHB: GridLiance, GRID: Gridforce Energy Management, LLC, GRIF: Griffith Energy, LLC, GRMA: Gila 

River Power, LLC, GVL: Gainesville Regional Utilities, HGMA: New Harquahala Generating Company, LLC, NSB: 
Utilities Commission of New Smyrna Beach, NSBO: New Brunswick System Operator, OVEC: Ohio Valley Electric 

Corporation, WWA: NaturEner Wind Watch, LLC, YAD: Alcoa Power Generating, Inc. - Yadkin Division. 

Geographical information on the specific areas where the BAs operate is not included in the eLCI 
repository and had to be procured elsewhere. The Department of Energy's (DoE) Balancing 
Authority Lookup tool [9] returns the default BA given a zip code from the United States Postal 
Service (USPS) [33]. This combination resulted in 55 BAs excluding those operating in Alaska or 
Hawaii. The combination of USPS data and the lookup tool was selected for the subsequent 
regionalization, as it was the only option for which LCA models were available for all BAs 
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identified. The names in the tool did not match those in eLCI in 8 cases and had to be matched 
manually. In addition, the consumption mixes for three BAs (New Brunswick System Operator, 
Southeastern Power Administration, and NaturEner Power Watch) were not available in eLCI and, 
therefore, their generation mix was used as a proxy. Appendix B contains a list of all 55 BA used 
for the development of concrete mix models—Table B. 4. 

States are used as the common denominator to match BA with the previous regions, combining 
the list of states per NERC and USLCI transport region with the list of BA operating in each state. 
This resulted in 97 combinations or scenarios, which is the number of models that need to be 
built for each of the 9 benchmark mix designs, for a total of 873 models. A list of all combinations 
and the states where it may apply can be found in Appendix B, Table B. 5. 

 Nomenclature 

Due to the large number of models, an A.B.C.D. code was developed to facilitate their handling 
and identification where: A is the NRMCA region, B the USLCI transport region, C the BA, and D 
the benchmark mix design—Figure 5. The combination A.B.C. is referred to as a “scenario.” 
Following the naming practices of the International Life Cycle Data system (ILCD) handbook 
required by the FLCAC [34], this classification is also included in the name of the flow—i.e., the 
concrete mix—and the process that produces it. The general format is "Ready-mix concrete; [A] 
benchmark mix design, [B] transport, [C] BA, at plant; [D]". In the workbook, all mix designs are 
listed and coded in the Mixes_All worksheet—see Section 2.3. 

The ILCD handbook indicates that geographic data is not documented as part of the flow or 
process name, but in a separate documentation field [14]. In the openLCA schema [15], it is 
documented in the Process attribute “location” and the ProcessDocumentation attribute 
geography_description. Because the former can only take one value, it was set to “United States” 
for all models. However, in both description and geography_description, it is indicated for which 
states a particular model can be used. This will facilitate the selection of the most appropriate 
benchmark in the repository. The most straightforward way of identifying the appropriate model 
is: 

1) Identify the state where the concrete mix producer is located. This provides the NRMCA 
and the USLCI transport regions. An Excel tool, NRMCATransport lookup tool.xlsx, is provided for 
this purpose, see Appendix B.  

2) Identify the approximate location of the concrete mix producer. For example, this can be 
done using the U.S. Electricity Map [31], or the BA Lookup tool [35]. This provides the default BA 
for such producer. 
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Figure 5 Model identification code 
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3. Model development 

Due to the large number of models identified, it is beneficial to have a standardized and partially 
automated approach for developing the models. Such a repeatable process was already 
developed to create the set of additional concrete models for the second version of CONMAT 
[18]. This process includes three resources:  

• [Concrete_mixes] - macro-enabled Excel workbook with all the concrete mix designs. 

• Flow addition - Python code for importing flows from Excel into openLCA. 

• Process addition - Python code for importing processes from Excel into openLCA.  

Figure 6 shows the steps for the (largely) automated process. First, populate [concrete_mixes] 
workbook using the source of the LCI data (e.g., industry report). Excel provides tools for the 
extraction and reformatting of tables from PDF files, although some manual editing is required. 
New flows must all be in one ‘Flows’ sheet, and each process must be in its own sheet. To be able 
to proceed, it is necessary to save and close the file. Second, open an empty target database in 
openLCA software and start the selected Inter-Process communication (IPC) server. Third, run 
flow addition and then process addition sequentially. Visual Studio Code was used for this step 
in this study, although other development environments should be suitable too. openLCA 
provides a Python console that could be used if preferred, although the code might require 
further editing. The new flows and processes should appear in the target database, although 
refreshing the database might be necessary. 

Although the process development ends at this stage, Python code developed by Ben Young at 
ERG was used to spot check the processes added and generate some partial results. Because the 
target database only contains the new processes, impacts will be minimal, as only direct 
emissions would show any impact. 

For additional details on these resources, please see Section 3 and 3.2 

 

Figure 6 Model development process followed during the development of CONMAT V2 

This process was adapted for the development of regional concrete benchmarks in this study by 
including one additional step to incorporate the electricity and transportation variability. Three 
additional files are created: 

• [Transport], version of [Concrete_mixes] with data for the development of bridge 
processes for regionalized transportation. 
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• [Balancing_authorities], version of [Concrete_mixes] with data for the development of 
bridge processes for regionalized electricity supply. 

• Bridge addition, version of the “Process addition” code to add the bridge processes 
included in [Transport] and [Balancing Authorities]. 

Additionally, a tool has been developed to automate the results analysis: ResultsRunner Lite. 
ResultsRunner Lite runs specified models in openLCA for selected impact methods, and returns 
the overall results of all those processes, without a detailed contribution analysis. Note that there 
is a ResultsRunner version that provides a detailed contribution analysis. Both tools are provided 
as supplement resources for this study through a link Appendix B. 
Figure 7 shows the steps for this modified process. In this case the target database should include 
USLCI and NIST repositories as well as any impact assessment method that will be used later. 
After running “Flow Addition”, “Bridge addition” is run twice: once for transport bridges and once 
for electricity bridges (order does not matter). Once all processes are in the database, 
ResultsRunner Lite is run, which exports all results into a Comma-Separated Values (CSV) file that 
can be further analyzed in Excel. 

For additional details on these resources, please see Section 3 and 3.2 

 

Figure 7 Model development process followed during the development of CONMAT V3 

The reader is encouraged to open these tools, available from the supplemental material link 
provided in Appendix B, and follow along with the instructions provided for the remainder of this 
Section. 

 Flow development 

To better follow this subsection, please open the [Concrete_mixes] workbook, add “Flow 
addition” to your development environment (e.g., Visual Studio Code), and open the database of 
choice in openLCA. 

[Concrete_mixes]’Flow’ contains all the information required to add a flow to openLCA. Because 
all flows added to the repository are concrete mix designs, all values but the name of the flow 
are identical—Table 3. Notes on Table 3 explain how values may change for other flows. 

LCI FEDEFL compatible 
LCA models 

1. Flow addition 
2a. Bridge addition (transport) 
2b. Bridge addition (electricity) 

3. Process addition 

USLCI 
NIST repositories  

1. New flows 
2. New bridges 

3. New processes 

ResultsRunner Lite LCIA results 

File name 

Content 

Legend 
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However, it does not constitute a complete explanation of all the Flow properties in the openLCA 
schema. 

Table 3 Flow attributes and values for ready mix concrete 

Attribute Value Note
es id   1 

cas   O 

name Ready-mix concrete; [A] benchmark mix design, [B] transport, [C] BA, at plant; [D] 2 

category Technosphere Flows/31-33: Manufacturing/3273: Cement and Concrete Product 
Manufacturing 

3 

description   O 

flow_property_na
me 

Volume 4 

flow_property_id 93a60a56-a3c8-22da-a746-0800200c9a66 4 

conversion_factor 1  

flow_type PRODUCT_FLOW 5 

formula   O 

is_infrastructure_f
low 

FALSE O 

last_change 1 1 

library FALSE O 

location   O 

synonyms   O 

tags   O 

Version   1 

Notes: O. Optional, 1. Not required unless the purpose is to update an existing flow, 2. Names are generated based 
on the list of mix designs found in ‘Mixes_All’, 3. Other flows may fit into different North America Industry 

Classification System (NAICS) categories [36], 4. Other flows may have other flow properties. A list of them and 
their id can be found in openLCA [37]—e.g., by creating a new database with Unit and Flow properties, 5. Other 

flows may be WASTE_FLOWS 

As the mix designs are already included in the workbook, the user only needs to ensure the 
content of [Concrete_mixes]‘Mixes_All’!2:2 is replicated for as many rows as needed. 
Alternatively, they could alter the formula in [Concrete_mixes]‘Mixes_All’!C2 to target only a 
specific subset of mix designs—e.g., only those from The Great Lakes Midwest NRMCA region. 

To add these flows to an existing openLCA database, in the LCA software go to Tools → Developer 
tools → IPC server. Type “6121” and click on the run button to start the IPC server. Prior to 
running the “Flow addition” Python code, modify line 9 to match the location and name of the 
workbook, including extension. In openLCA’s navigation panel click view menu (⋮) and select 
refresh for the flows to appear in their appropriate category. 
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 Process development 

3.2.1. Bridge processes 

To better follow this subsection, please open [Balancing_authorities] and [Transport] workbooks, 
add flow “Flow addition and “Bridge process addition” to your development environment, and 
open the database of choice in openLCA. 

Prior to developing models for the benchmark mix designs, it is necessary to develop 55 bridge 
processes between the Construction Materials and U.S. Electricity Baseline repositories, one per 
BA. These are simple, two-exchanges processes to ensure each model is linked to the right BA 
when Construction Materials and U.S. Electricity Baseline are combined in the same database. 
They do not require additional flows. 

[Balancing_authorities]’Template’ includes key information about those two exchanges—Table 
4. Notes on Table 4 explain how values may change for other processes. However, it does not 
constitute a complete explanation of all the Process properties in the openLCA schema that relate 
to exchanges. 

Table 4 Process attributes for the exchanges needed in a bridge process for Balancing Authorities 

Attribute Row 2:2 value Row 3:3 value Notes 

process_name Electricity; [C] Bridge; Construction 
Materials to U.S. Electricity Baseline 

Electricity; [C] Bridge; Construction 
Materials to U.S. Electricity Baseline 

1 

process_category Bridge processes/Construction 
Materials to U.S. Electricity Baseline 

Bridge processes/Construction 
Materials to U.S. Electricity Baseline 

2 

quantitative_reference FALSE TRUE 3 

exchange_name Electricity, AC, 120 V Electricity, AC, 120 V 4 

exchange_category Technosphere Flows/22: 
Utilities/2211: Electric Power 
Generation, Transmission and 
Distribution  

Technosphere Flows/22: 
Utilities/2211: Electric Power 
Generation, Transmission and 
Distribution  

5 

amount 1 1 6 

unit kWh kWh 6 

flow_type PRODUCT_FLOW PRODUCT_FLOW 6 

exchange_type INPUT OUTPUT 6 

costs_revenues   O 

uncertainty None None O 

is_avoided_product FALSE FALSE 6 

provider   7 

dq_entry   O 

location   O 

description   O 

Notes: O. Optional. 1. Names are generated based on the list of balancing authorities found in 
[Balancing_authoritites]‘Balancing_Authorities’. 2. Other processes will fit into a different category, as this one is 
made specifically for these Bridge processes. However, for a given process it will be the same. 3. One exchange 
must be the quantitative reference. 4. Other exchanges will have other names, 5. Other exchanges will fit into 
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different NAICS categories [36]. This category relates to the exchange, not to the process. 6. Other exchanges may 
have different values for these attributes. 7. Provider in ‘Balancing’ 2:2 is left blank because it is to be manually 

selected once the process is added to the database in openLCA, and USLCI is added to said database. 

The name of the process depends on the name of the worksheet in which it is located. For the 
name “Template”, it returns a #N/A error. If it is a number between 1 and 55, it will return the 
corresponding BA as coded in [Balancing_authorities]’Balancing_Authorities’!B:C—see Appendix 
B, Table B. 4. 

The macro “GenerateSheetsFromTemplate_ByColumnB”, requires the user to select a range 
from [Balancing_authorities]‘Balacing_Authorities’!B:B. Based on that selection, it copies 
‘Template’, changes its name to the BA number, recalculates the new sheet, and freezes the 
results before moving to the next BA. Another macro, “DeleteMultipleSheets”, can be used to 
remove numbered sheets—i.e., those with a bridge process—without removing other necessary 
worksheets. 

[Balancing_authorities] contains four worksheets with information common to all the processes 
included: ‘General information’, ‘Documentation’, ‘Flow completeness’ and ‘Reviews’. Since the 
purpose of bridge processes is to aid in the development of other models, in this case, those 
related to concrete production, they do not require complete metadata the way non-bridge 
processes do. The only process parameter need is the description, which is included in 
[Balancing_authorities]’General information’!E2—Table 5. 

Table 5 Process attributes for the two exchanges needed in a bridge process for BAs 

Attribute Value Notes 

process_name This process links an input in a Construction Materials process to a provider from the 
Electricity Baseline repository on the Federal LCA Commons. The intended provider for 
this process is […] 

1 

Notes: 1. The providers, found in [Balancing_authorities]’Balancing_Authorities’!D:D, are concatenated to this text 
by the “Bridge process addition” Python code.  

Similarly, it is also necessary to develop 9 bridge processes between Construction Material and 
USLCI, one for each of the nine regions into which the lower 48 states are divided in terms of 
transport. [Transport] includes the appropriate information in the same relative locations as 
[Balancing_authorities]. 

To add these processes to an existing openLCA database, in the LCA software go to Tools → 
Developer tools → IPC server. Type “6121” and click on the run button to start the IPC server. 
Prior to running the “Bridge process addition” Python code, modify line 352 to match the location 
and name of the workbook, including extension. Finally, in openLCA’s navigation panel click view 
menu (⋮) and select refresh for the processes to appear in their appropriate category. 

 Concrete mix production processes 

To better follow this subsection, please open the [Concrete mixes] workbook, add “Process 
addition” to your development environment, and open the database of choice in openLCA. 
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The fundamentals of [Concrete mixes] are the same as for [Balancing_authorities], and 
[Transport]: a workbook with a ‘Template’ worksheet where the process attributes of different 
exchanges get populated based on data from other worksheets—‘B Tables’, ‘C Tables’, ‘D Tables’, 
and ’Mixes All’,. The key difference is its complexity. While bridge processes only change the 
name of the process, here quantities of exchanges are dependent on location—NRMCA region—
and mix type. In addition, providers for electricity and transport will also change based on 
location. Finally, the name of both the process and the quantitative reference exchange will 
depend on both location and type of mix selected. As for BAs and transport in Section 3.2.1, this 
is done through formulas that change the values of these variables based on the name of the 
worksheet, which corresponds to the model identification code introduced in Section 2.3. As for 
the [Balancing_Authority] and [Transport] workbooks, the macro 
“GenerateSheetsFromTemplate_ByColumnB” is used to build copies of the ‘Template’ 
worksheet, in this case based on the list of mixes in [Concrete mixes]‘Mixes_All’!B:B. 

[Concrete mixes] also contains four worksheets with information common to all concrete 
producing processes: ‘General information’, ‘Documentation’, ‘Flow completeness’ and 
‘Reviews’. Unlike for previous workbooks, they contain data for all required metadata—Table 6, 
Table 7, and Table 8. The three attributes whose value varies with the mix are “description”, 
“geography_description”, and “technology_description”. While the text on Table 6 is applicable 
to all concrete mix designs, it is preceded by a text of the form “This is a benchmark mix for plants 
located in the states of [states] whose electricity is supplied by the [C] balancing authority.” 
“geography_description” does not have a default value, and it is filled with a text of the form 
“This datasets is based on a benchmark for the NRMCA [A] region, but it is only suitable for plants 
located in the states of [states] whose electricity is supplied by the [C] balancing authority.” 
Finally, the “technology_description” is complemented by an introduction of the form “The 
inventory is based on X plants, Y% transit mix, and Z% central mix ones.”, where the X,Y and Z 
values come from the NRMCA report [21]. The values for these additions can be found in 
[Concrete_mixes]‘Mixes_All’!L:N, and are added to each process through the “Process addition” 
Python code. To add these processes to an existing openLCA database, in the LCA software go to 
Tools → Developer tools → IPC server. Type “6121” and click on the run button to start the IPC 
server. Prior to running the “Process addition” Python code, modify line 370 to match the location 
and name of the workbook, including extension. Finally, in openLCA’s navigation panel click view 
menu (⋮) and select refresh for the processes to appear in their appropriate category. 

Table 6 Process attributes and values for ready mix concrete, General information 

Attribute Value Notes 

General information   

Id  1 

Name  1 

Category   1 
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Attribute Value Notes 

Description This unit process includes raw material acquisition; manufacturing; 
transport; production and use of fuels, and electricity; disposal of process 
waste; and ancillary materials manufacturing. 
According to Athena Sustainable Materials Institute (2022), this model 
comprises the stages of raw material supply, transportation, and 
manufacturing. The latter refers to the storage, movement, batching and 
mixing of concrete, the operation of the concrete plant, and the 
transportation and processing of waste from said core processes. 
“[This is] a general-purpose concrete as used in residential, commercial and 
public works applications in the U.S. and Canada” (Athena Sustainable 
Materials, 2022) 
LW at the end of the name stands for Lightweight, and refers to concretes 
made with lightweight aggregates. 

2 

Version  1 

last_change  1 

Tags  O 

Time   

valid_from 1/1/2015  

valid_until 12/31/2019  

time_description "In 2019, [Athena Sustainable Materials] Institute […] re-survey[ed] and 
update[d] the industrywide LCA and Environmental Product Declaration 
(EPD) in accordance with this new Product Category Rules. This report is 
inclusive of the new plants and companies. [Version 2 plants provided data 
for 2015 production year and being less than 5 years old did not need to 
provide more up to date data]" (Athena Sustainable Materials Institute, 
2022 - section 4.1) 

 

   

Geography   

Location United States of America  

geography_description  2 

Technology   

technology_description "Core manufacturing process technology is derived from very recent annual 
data covering a large number of plant sizes and types. These data are 
deemed to be reflective of typical or average technologies used within 
N[orthern] America in the production of ready-mixed concrete."  (Athena 
Sustainable Materials Institute, 2022 - §4.5) 

2 

Data quality   

dq_system U.S. EPA - Process Pedigree Matrix  

dq_entry (3; 1)  

exchange_dq_system U.S. EPA - Flow Pedigree Matrix  

Notes: Underscored names are not attributes, but names of groups of attributes. O Optional, 1. Leave blank, 2. The 
description of this attribute is complemented/filled with process specific data through the “Process addition” 

Python Code. 
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Table 7 Process attributes and values for ready mix concrete, Documentation 

Attribute Value 

process_type Unit process 

inventory_method_descripti
on 

Attributional cradle-to-gate 

modeling_constants_descrip
tion 

"The short transport of all main material inputs was combined into a single input, 
and it was assumed all transport was done using diesel truck.  
No assumptions were reported for the source dataset by the original modelers." 

Data source information  

completeness_description Treatment of Missing Environmental Data 
"Core manufacturing processes are very complete […] reflect[ing] annual 
operations inclusive of seasonal and other normal annual fluctuations in 
operations. All relevant, specific processes, including […] outputs (emissions […]) 
were consider and modeled to represent the specified and declared ready-mix 
concrete products." (Athena Sustainable Materials Institute, 2022). However, it 
should be noted that no land transformation activities were included in the 
original report. 
According to Athena Sustainable Materials Institute (2022), toxic and hazardous 
material flows are excluded from cutoff rules, and therefore it is assumed that 
their absence from the inventory indicates no hazardous or toxic substances were 
emitted. 
Treatment of Missing Technosphere Data  
"Core manufacturing processes are very complete […] reflect[ing] annual 
operations inclusive of seasonal and other normal annual fluctuations in 
operations. All relevant, specific processes, including inputs (raw materials, 
energy and ancillary materials) (emissions […]) and outputs were considered and 
modeled to represent the specified and declared ready-mix concrete products." 
(Athena Sustainable Materials Institute, 2022). However, it should be noted that 
there is no overburden or waste (see above), and no land transformation 
activities were included in the original report.  
Athena Sustainable Materials Institute (2022) states that a 1 % cutoff is applied 
to mass and energy inputs, and the sum of these cutoff flows does not exceed 5 
% in terms of mass, renewable, or non-renewable energy. However, hazardous 
and toxic material flows are excluded from those rules and are all included in the 
inventory. In addition, all flows known to contribute significantly to impact or to 
uncertainty are included. 
Mass Balance 
No mass balance was conducted for this process. 

data_selection_description Athena Sustainable Materials Institute (2022) included an average inventory 
based on data from 489 facilities. That inventory (available in Table A1 of their 
Appendix C) was used to populate the flows and amounts of this dataset. 
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Attribute Value 

data_treatment_description Athena Sustainable Materials Institute (2022) indicates the inventories used here 
reflect a (horizontally) weighted average mix of plant types and sizes. Additional 
information on these calculations can be found in their Appendix C. 
Process data quality 
Based on the information included in the “Data completeness” section, the data 
quality characteristic (DQC) “Process completeness” was given a score of 1 (>80 
% of determined flow has been evaluated and given a value. The LCA upon which 
this dataset is based on was “independently verified in accordance with ISO 
14044 and the reference Product Category Rules”. Because of that, the data 
quality characteristic "Process review" was given a score of 3, "Documented 
review by a third party" 

sampling_description System boundary conditions 
The system boundary is cradle to gate and includes direct emissions, material and 
energy use. Capital equipment, facilities, infrastructure, and support personnel 
requirements are outside of the system boundaries. 
Data collection 
The data was collected through a survey of a subpopulation of members of the 
National Ready mix Concrete Association according to Athena Sustainable 
Materials Institute (2022). 
Uncertainty 
Uncertainty was not calculated for the original inventory. 

data_collection_description "Between calendar years 2015 and 2019, both included. 

use_advice Because no land transformation activities were included in the original inventory, 
it is not recommended to use this dataset when evaluating land use impact 
categories (e.g., land occupation and land transformation in Impact World+) 

Completeness  

Freshwater ecotoxicity No statement 

Renewable primary energy 
consumption 

No statement 

Ozone depletion No statement 

Noise No statement 

Non-renewable primary 
energy depletion 

No statement 

Acidification No statement 

Human toxicity No statement 

Species depletion No statement 

Land use Relevant flows missing 

Non-renewable material 
resource depletion 

No statement 

Eutrophication No statement 

Particulate 
matter/respiratory 
inorganics 

No statement 

Climate change No statement 

Seawater eco-toxicity No statement 
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Attribute Value 

Summer smog No statement 

Terrestric eco-toxicity No statement 

Renewable material 
resource consumption 

No statement 

Product model All relevant flows quantified 

Radioactivity No statement 

Sources Athena Sustainable Materials Institute (2022) LCA RMC 

Administrative information Athena Sustainable Materials Institute (2022) LCA RMC 

project_description This dataset was developed as part of the "Public Life Cycle Inventory Data Gap 
Analysis through Process Modeling" National Institute of Standards and 
Technology Technical Note 2338. This dataset was developed after the 
publication of the Technical Note, and thus it is not discussed there. 

intended_application Situation C2 - Accounting, without system-external interactions - The intended 
application is a purely descriptive accounting / documentation of the analyzed 
system excluding interactions with other systems in the LCI model. 
The target audience of this model are LCA practitioners, the concrete and related 
industries, and the general public. The inventory is considered largely complete, 
except for land transformation activities. For that reason, it is not recommended 
to use this dataset when evaluating land use impact categories. The results of the 
National Institute of Standards and Technology’s data gap analysis were analyzed 
using the ISO 21930-LCIA-U.S. impact assessment methodology.  
The original application of this dataset was the identification of data gaps in the 
Federal LCA Commons (FLCAC) (see "Project" above). However, the intended 
application is to provide a cradle-to-gate inventory (A1-A3, according to ISO 
21930) using exclusively processes currently available in USLCI or generated as 
part of the project mentioned above, and elementary flows from the Federal 
Elementary Flow List (FEDEFL) to enable the use of a fuller range of LCIA impact 
categories than those reported in EPDs. For data quality purposes, the intended 
application is to provide a U.S. average inventory for the year of publication of 
the original source. 

data_set_owner National Institute of Standards and Technology 

data_generator Gonzalo Rodriguez-Garcia 

data_documentor Gonzalo Rodriguez-Garcia 

Publication Rodriguez-Garcia et al. (2025) NIST TN 2338 

creation_date 9/2/25 1:53 PM 

is_copyright_protected FALSE 

restrictions_description This data/work was created by employees of the National Institute of Standards 
and Technology (NIST), an agency of the Federal Government. Pursuant to title 
17 United States Code Section 105, works of NIST employees are not subject to 
copyright protection in the United States.  This data/work may be subject to 
foreign copyright. 
 
The data/work is provided by NIST as a public service and is expressly provided 
“AS IS.” NIST MAKES NO WARRANTY OF ANY KIND, EXPRESS, IMPLIED OR 
STATUTORY, INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTY OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, NON-INFRINGEMENT 
AND DATA ACCURACY. NIST does not warrant or make any representations 
regarding the use of the data or the results thereof, including but not limited to 
the correctness, accuracy, reliability or usefulness of the data. NIST SHALL NOT 
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Attribute Value 

BE LIABLE AND YOU HEREBY RELEASE NIST FROM LIABILITY FOR ANY INDIRECT, 
CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES (INCLUDING DAMAGES 
FOR LOSS OF BUSINESS PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS 
INFORMATION, AND THE LIKE), WHETHER ARISING IN TORT, CONTRACT, OR 
OTHERWISE, ARISING FROM OR RELATING TO THE DATA (OR THE USE OF OR 
INABILITY TO USE THIS DATA), EVEN IF NIST HAS BEEN ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES. 
 
To the extent that NIST may hold copyright in countries other than the United 
States, you are hereby granted the non-exclusive irrevocable and unconditional 
right to print, publish, prepare derivative works and distribute the NIST data, in 
any medium, or authorize others to do so on your behalf, on a royalty-free basis 
throughout the world. 
 
You may improve, modify, and create derivative works of the data or any portion 
of the data, and you may copy and distribute such modifications or works. 
Modified works should carry a notice stating that you changed the data and 
should note the date and nature of any such change. Please explicitly 
acknowledge the National Institute of Standards and Technology as the source of 
the data:  Data citation recommendations are provided at 
https://www.nist.gov/open/license. 
 
Permission to use this data is contingent upon your acceptance of the terms of 
this agreement and upon your providing appropriate acknowledgments of NIST’s 
creation of the data/work. 

Notes: Underscored names are not attributes, but names of groups of attributes. The values for the Completeness 
attributes are repeated on [Concrete mixes]’Flow completeness’. 

Table 8 Process attributes and values for ready mix concrete, Reviews 

Attribute Value 

Review  

reviewType Accredited third party review 

Review report  

Details The LCA upon which this dataset is based on was “independently verified in 
accordance with ISO 14044 and the reference Product Category Rules” by 
Jack Geibing, from Ecoform. 
Because of that, the data quality characteristic "Process review" was given 
a score of 3, "Documented review by a third party" 

Reviewers Jack Geibig 

SCOPE  

Name Documentation 

Methods Compliance with ISO 14040 to 14044 

Quality assessment  

Technological representativeness Good 

Completeness Good 

Time representativeness Fair 

Geographical representativeness Fair 

Notes: Underscored names are not attributes, but names of groups of attributes. 
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4. Results 

 Measures of dispersion  

To replicate the results in this section, please add “ResultsRunnerLite” to your development 
environment, and open the database of choice in openLCA. 

ResultsRunnerLite was used to run all mix designs in openLCA, and extract its results for the five 
categories included in the ISO 21930 impact assessment methodology [10]: Greenhouse gases 
(Global Warming Potential, GWP), Acidification Potential (AP), Eutrophication Potential (EP), 
Ozone Depletion Potential (ODP), and photochemical oxidant creation potential (POCP). GWP is 
used here to guide the discussion, although the remaining categories are also discussed in Section 
4.2. 

Figure 8 illustrates the GWP for concrete mix designs, grouped by the combination of NRMCA 
region, MOVES region, and BA. Impacts are centered around a mean 297 kg CO2 eq./m3 with a 
standard deviation of 63 kg CO2 eq./m3 (21 %) and a range of 247 kg CO2 eq./m3 (83 %). Groups 
of scenarios with similar GWPs can be inferred—e.g. scenarios from NRMCA’s region 8 have a 
lower GWP than those from getions 7 or 9—but there is wide variability within each scenario. 

 

Figure 8 GWP of concrete mix designs, grouped by scenario 

This intra-scenario variability is due to the different impact of each type of concrete mix—defined 
by its compressive strength and the use or absence of lightweight aggregates. As shown in Figure 
9, the GWP for each type of concrete mix is tightly concentrated around its mean, and relatively 
far away from the overall mean of 297 kg CO2 eq/m3. Regional differences exist, including the use 
of different amounts of materials, electricity from different BAs, and different transport activities. 
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However, results in Figure 9 suggest the key variable explaining the GWP of concrete is the mix 
design, not location. Despite methodological differences, results in Figure 9 match relatively well 
to those presented in Ref [21] for regular concretes, with impacts being 7-10 % lower than in the 
NRMCA report. However, this general agreement does not exist for lightweight concretes 
because manufactured aggregates—a key source of GWP—are currently missing from public 
databases, leading to zero impact in the models in this study. 

 

Note: Mix designs 1-6 are 2500, 3000, 4000, 5000, 6000, and 8000 psi, respectively (17.24, 20.68, 27.58, 34.47, 
41.37, and 55.16 MPa respectively) while mix designs 7-9 are 3000, 4000 and 5000 LW (for lightweight), 

respectively. 

Figure 9 GWP of concrete mix designs, grouped by mix type 

To control for concrete mix type and help visualize the effect of the three other variables, mix 
adjusted residuals are calculated by subtracting the average of the GWP for a type of concrete 
mix —Equation 1. Results in Figure 10 show that for each scenario the mean tends to be close to 
0, indicating most of the variability was caused by the type of concrete mix as hypothesized. 
Scenarios from the same NRMCA region appear to be closely related, but a certain amount of 
intra-scenario variability remains. This is particularly noticeable in scenarios from NRMCA regions 
5, 8 and 9 (Pacific Northwest, South Central, and South Eastern, respectively). This tendency can 
be better observed in Figure 11, suggesting NRMCA regions clearly affect the GWP of concrete 
mix designs. The role MOVES regions and BA may play is not clearly discernible from Figure 12 
and Figure 13. Both show high intra-group variability. However, the fact that the means per BA 
are further away from 0 than they are per MOVES region would suggest BA might be a more 
relevant factor than MOVES in determining the GWP of concrete mix designs. 
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Figure 10 Mix type adjusted residuals for the GWP of concrete mix designs, grouped by scenario 

 

Figure 11 Mix type adjusted residuals for the GWP of concrete mix design, grouped by NRMCA region 
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Figure 12 Mix type adjusted residuals for the GWP of concrete mix design, grouped by MOVES region 

 

Figure 13 Mix type adjusted residuals for the GWP of concrete mix design, grouped by BA 
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 Analysis of variance 

Through Section 4.1, three hypotheses arose:  

1) The type of concrete mix, as defined by its compressive strength and the use of regular 
or manufactured lightweight aggregates is the key variable in affecting its impact. 
Geography plays a secondary role.  

2) Geography, which compounds the variables NRMCA, MOVES, and BA plays a minor role. 

3) The importance of geographical variables is NRMCA>BA>MOVES 

To test these hypotheses and to better quantify the relative importance of these factors, an 
analysis of variance (two-way ANOVA Type III) was conducted for the four variables defining a 
concrete mix design. This type of analysis was selected because the data are clearly unbalanced—
not all BA appear in all NRMCA regions, not all NRMCA regions include all MOVES regions, etc.—
and interaction between variables was expected [38]. However, the results obtained did not 
correlate with the figures presented above or with how concrete models were built and are 
therefore not shown here. They nevertheless suggested that geographical variables were 
entangled, and therefore it was not possible to separate their individual contribution to the 
variance of any impact using this test. For that reason, a Type II ANOVA analysis using only two 
variables: mix type and location is conducted. The results in Table 9 show mix type explain >85 % 
of the variance for any impact category, and it is strongest for GWP. Location alone plays a small 
role—particularly for GWP—but it does not wholly explain the remaining variance because there 
is an interaction between both variables. One reason is the composition of each mix is not 
identical across NRMCA regions, but varies slightly, as shown in Ref [21]. 

Table 9 Total variance from a two-way Type II ANOVA test 

 GWP AP EP ODP POCP 

Mix type 96.41 % 90.22 % 89.57 % 89.39 % 86.95 % 

Location 2.66 % 8.33 % 8.76 % 9.62 % 11.34 % 

Interaction 0.92 % 1.45 % 1.67 % 0.99 % 1.71 % 

GWP: Global Warming Potential, AP: Acidification Potential, EP: Eutrophication Potential, ODP: Ozone Depletion 
Potential, Photochemical Oxidant Creation Potential 

 One factor at a time analysis 

To assess the relative importance of the three geographical variables, a one-factor-at-a-time 
(OFAT) analysis was conducted. First, the impacts of the nine U.S. national benchmark mix 
designs described in Ref [21] and already included in Ref. [18] were calculated to be used as 
references. The impact of those nine mix designs was then calculated 55 times—for a total of 495 
mix designs—changing only the BA supplying electricity. Returning the electricity supply to the 
U.S. national average, 81 mix designs were developed, nine for each of the nine MOVES regions. 
In this case, the only change was the process providing truck transport services. Finally, the 
impact of the nine regional benchmarks for the eight NRMCA regions—72 mix designs, also 
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already included in Ref. [18]—was calculated using the U.S. average grid and U.S. average truck 
transport. 

The GWP difference between all these mix designs and their appropriate U.S. national benchmark 
mix designs is illustrated in Figure 14.a. The average deviation from the mean is small in all 
cases—0.52 % for both NRMCA and BA and only 0.41 % for MOVES—supporting the hypotheses 
that the average effect of these geographical variables individually is small. Ranges and standard 
deviations are also relatively small, which furthers the idea this is not just the average effect, but 
the overall effect. This is, in most cases, the importance of these individual variables over the 
GWP of a concrete mix is much smaller than the type of concrete being produced.  

The three variables can clearly be ranked in order of importance. NRMCA region is the key 
geographical parameter, followed by BA and MOVES. NRMCA region playing an important role in 
defining the impact of a concrete product is supported by the nature of the LCA models. Different 
regions use slightly different amounts of cement, which is the main driver of concrete GWP, and 
of other materials that also contribute to this impact. It also affects the distance these materials 
travel [21]. Similar trends can be observed for AP, EP, and POCP—Table 10. ODP is slightly 
different, however. NRMCA’s average is further away from 0 than is the case for BA—0.77 % and 
-0.33 %, respectively—and its standard deviation is also marginally larger—4.11 % vs 4.09 %. 
However, the range for ODP is much larger, as illustrated in Figure 14.b. This indicates that the 
NRMCA region is typically but not always going to be more important than the BA in defining the 
ODP of a concrete mix design. The reason for that is BAs vary in their ODP more than for any 
other impact category—Figure 15. 

 

Figure 14 Relative difference between the a) GWP and b) ODP of OFAT mix designs and their U.S. benchmark 
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Table 10 Measures of dispersion of the difference between OFAT mix designs and their U.S. benchmark 

  GWP AP EP ODP POCP 

NRMCA Average 1.52% 1.78% 0.52% 0.77% 2.03% 

 Range 25.58% 23.53% 16.79% 17.88% 28.37% 

 StdDeV 5.95% 5.98% 3.81% 4.11% 6.77% 

MOVES Average 0.99% 1.63% 0.41% 0.52% 1.33% 

 Range 0.58% 0.67% 0.26% 0.21% 0.74% 

 StdDeV 0.13% 0.17% 0.06% 0.05% 0.17% 

BA Average 1.14% 1.63% 0.52% -0.39% 1.38% 

 Range 2.97% 1.39% 1.98% 31.06% 2.11% 

 StdDeV 0.46% 0.29% 0.38% 4.09% 0.40% 

GWP: Global Warming Potential, AP: Acidification Potential, EP: Eutrophication Potential, ODP: Ozone Depletion 
Potential, Photochemical Oxidant Creation Potential 

 

Note: The ODP of two BAs, whose normalized impact are 982 % and 546 %, Midcontinent Independent System 
Operator (MISO) and Tucson Electric Power, respectively, are excluded from the figure to improve its readability. 

Figure 15 Normalized impacts for the production of 1 kWh of electricity by the 55 BA included 
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5. Conclusions 

Results in Section 4.1 are in broad agreement to those presented in Ref. [21]. First, impacts 
increase with compressive strength. Second, the average GWP per mix type is roughly 10 % lower 
than in the NRMCA report for conventional concretes, but they are about 50 % for light weights. 
This larger difference is due to the absence of unit processes for manufactured lightweight 
aggregates in public databases. This lack of data limits the validity of the results presented here, 
potentially underrepresenting the importance of both mix type and NRMCA region despite 
having been found the two most important parameters when defining the impact of a concrete 
mix. This is because the amount of manufactured aggregates varies with those two parameters, 
but currently its impact is zero, regardless of how much it is used. 

Ref. [39] is an statistical addendum to Ref. [21]. There, a more detailed view is given to GWP 
across NRMCA regions. The scope of the analysis is different than the one presented here. 
Noticeably, their raw, unpublished data includes individual responses from concrete producers, 
allowing a more accurate analysis than the one presented here, which relies on aggregated 
responses. However, the findings in Ref. [39] complement those presented here in several ways: 

• According to the addendum, the impact of the average cement can vary around 24 % 
based on the NRMCA region it is consumed. Here, only a U.S. national average cement is 
used across models, which therefore does not account for cement quality variability. If 
regional models for cement where to be made available, the effect of the NRMCA variable 
would become more prominent, assuming the same regions are used for both cement 
and concrete. 

• In the addendum, impact across NRMCA regions is broken into A1, A2, and A3 sources 
according to ISO 21930 [10]. These roughly correspond to materials, transport, and 
energy, respectively. Their results show most of the GWP comes from stage A1, followed 
by A2 and A3, as mentioned in Section 4.2. However, in relative terms there is more 
variability in the impacts caused by transport and even more by those related energy. It 
is assumed this variability is related to distances traveled, and amount of energy used. It 
is not, however, due to different providers for transport or electricity, as discussed here. 

Together, both sets of results indicate material content is the main driver for GWP—and likely 
other impacts—that material content varies mostly due to compressive strength, but also to 
a smaller extent due to geography. They also show that although the impact of transport and 
energy is relatively minor in overall terms, they present great variability in relative ones. 
Based on these results, it is suggested that:  

• For a general purpose LCA—i.e., if concrete is one of many inputs—the U.S. national 
benchmark of the appropriate compressive strength is likely to be fit for purpose. 
However, regional benchmarks with specific transport and electricity modeled as part 
of this project—available in the link in Appendix B—offer more accurate values and 
require only the ZIP code of the concrete producer. 
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• For more focused applications, the models developed here can be used as highly 
regionalized references, helping to eliminate part of the variability and the 
misrepresentation that might arise from source selection. 

• Regionalized transport and electricity providers are two low hanging fruits that 
despite their modest effect can support the development of more accurate EPDs. 

The models and associated results discussed in this study could benefit U.S. industry by further 
improving the transparency and accuracy, and therefore trust, in reported impacts associated 
with these concrete products, allowing for greater product differentiation and potentially 
increasing value and/or customer demand for said products. Additionally, the automation 
process provided in this study could assist the LCA industry in improving the speed and efficiency 
in which LCAs are developed for product categories with large quantities of product options. 
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Appendix A. List of Symbols, Abbreviations, and Acronyms 

ANOVA 
Analysis of variance 

AP 
Acidification potential 

AVRN 
Avangrid Renewables, LLC 

BA 
Balancing authority 

CONMAT 
Construction materials (NIST repository) 

CPLW 
Duke Energy Progress West 

CSV 
Comma-Separated Values 

DEAA 
Arlington Valley, LLC 

EEI 
Electric Energy, Inc. 

EP 
Eutrophication potential 

EPA 
US Environmental Protection Agency 

EPD 
Environmental Product Declaration 

ERG 
Eastern Research Group 

FEDEFL 
Federal LCA Commons Elemental Flow List 

FERC 
Federal Energy Regulatory Commission  

FLCAC 
Federal LCA Commons 

GLHB 
GridLiance 

GRID 
Gridforce Energy Management, LLC 
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GRIF 
Griffith Energy, LLC 

GRMA 
Gila River Power 

GVL 
Gainesville Regional Utilities 

GWP 
Global warming potential 

HGMA 
New Harquahala Generating Company, LLC 

HIFLD 
Homeland Infrastructure Foundation Level  

ILCD 
International Life Cycle Data system 

IPC 
Inter-process communication 

ISO 
International Standards Organization 

LCA 
Life Cycle Assessment 

LCI 
Life Cycle Inventory 

LCIA 
Life Cycle Impact Assessment 

LW 
Lightweight (aggregates) 

MISO 
Midcontinent Independent System Operator 

MOVES 
MOtor Vehicle Emission Simulator 

NAICS 
North America Industry Classification System 

NSBO 
Utilities Commission of New Smyrna Beach 

NERC 
North America Electricity Reliability Corporation 

NRMCA 
National Ready-mix Concrete Association 
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NSB 
New Brunswick System Operator 

ODP 
Ozone depletion potential 

OFAT 
One-Factor-At-a-Time  

OVEC 
Ohio Valley Electric Corporation 

POCP 
Photochemical oxidant creation 

USDA 
US Department of Agriculture 

USEEIO 
US Extended Environmental Input Output 

USLCI 
US Life Cycle inventory 

USPS 
US Postal Service 

WWA 
NaturEner Wind Watch 

YAD 
Alcoa Power Generating, Inc. - Yadkin Division 
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Appendix B. Supplemental Materials 

B.1. Workbooks 

[NRMCATransport Lookup tool] contains three worksheets: User_input, State_date, and 
ZIP_DETAIL, the last one taken from [33]. In User_input, the user can introduce either the five-
figure ZIP code, the state name or the state abbreviation where the ready-mix concrete provider 
is located, and returns the NRMCA region and USLCI transport region for such location. 

[Concrete mixes] includes the following worksheets explained below: Dashboard, General 
information, Documentation, Flow completeness, Reviews, Table A1, Table A2, Table A3, Table 
A4, Table A5, Table A6, Table A7, Table A8, Table A9, Appendix B Table, Mix designs, Mix designs 
Trans, Table B1, Table C1, Table D1, Table B2, Table C2, Table D2, Table D3, Table B3, Table C3, 
Table B4, Table C4, Table D4, Table B5, Table C5, Table D5, Table B6, Table C6, Table D6, Table 
B7, Table C7, Table D7, Table B8, Table C8, Table D8, Table B9, Table C9, Table D9, B Tables, C 
Tables, D Tables, Mixes_All, Flows, Template, BAs, Strengths, Regions, Constituents, Scenarios, 
Skipped_Sheets_Log, 2.5.1.1, 2.5.1.2, 2.5.1.3, 2.5.1.4, 2.5.1.5, 2.5.1.6, 2.5.1.7, 2.5.1.8, 2.5.1.9. 

‘Dashboard’A:A includes all names of all the sheets in the workbook, and B:B has links to all of 
them. 

‘General information’ Includes the same information presented on Table 6 that apply to all 
concrete mixes. 

‘Documentation’ Includes the same information presented on Table 7 that apply to all concrete 
mixes. 

‘Flow Completeness’ Contains the 19 flow completeness aspects, and the values that apply to all 
concrete mixes. 

‘Reviews’ Includes the same information presented on Table 8 that apply to all concrete mixes. 

'Table A1', 'Table A2', 'Table A3', 'Table A4', 'Table A5', 'Table A6', 'Table A7', 'Table A8', 'Table 
A9','Table B1', 'Table C1', 'Table D1', 'Table B2', 'Table C2', 'Table D2', 'Table D3', 'Table B3', 'Table 
C3', 'Table B4', 'Table C4', 'Table D4', 'Table B5', 'Table C5', 'Table D5', 'Table B6', 'Table C6', 'Table 
D6', 'Table B7', 'Table C7', 'Table D7', 'Table B8', 'Table C8', 'Table D8', 'Table B9', 'Table C9', 'and 
Table D9' contain the same information of the tables of the same name found on Ref. [21]. 

'Appendix B Table' Contains the same information of the tables of the same name found on Ref. 
[21], which is reformatted in 'Mix designs', and 'Mix designs Trans'. These sheets were used to 
create the models added to the second version of Construction Materials repository [18]  

'B Tables', 'C Tables', 'D Tables' Each combine the information from the sheets Table (Letter) 1-9. 
There is no ‘A Tables’ because the information on those tables is not used to develop models. 

'Mixes_All' connects the A.B.C.D code that identifies each mix with the NRMCA, MOVES, BA, and 
compressive strength. I tis use d to create the name of the mix (K:K) and link them with additional 
descriptions for the process, geography, and technology. From here, it is possible to create 
additional worksheets for all mixes of interest. 
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'Flows' includes the same information presented on Table 3 for nine mixes used as examples: 
2.5.1.1, 2.5.1.2, 2.5.1.3, 2.5.1.4, 2.5.1.5, 2.5.1.6, 2.5.1.7, 2.5.1.8, and 2.5.1.9. 

'Template' contains the same Process attributes listed in Table 4, but with all the exchanges 
needed to model concrete mixes.  

'BAs' is a helper sheet linking the C code (number of the BA) with the name of the BA in the BA 
Tool, the name in the US Electricity LCI repository, the FLCAC provider, and its Bridge process. 

'Strengths' is a helper sheet linking the D code (number of the mix) with the compressive strength  

'Regions' Collects information on the NRMCA regions form other sheets (A:S). It also includes the 
different MOVEs regions (T:W). The remaining columns connect each state with the appropriate 
NRMCA and MOVES region, as well as with all BA operating in the state. 

'Constituents' is a helper sheet to link the mix constituents as they appear on ‘Table C’ with the 
appropriate rows in ‘Template’ 

'Scenarios' presents the combination of NRMCA region, MOVES region, and BA that defines a 
scenario, together with the states where such scenario may apply. The same information is 
available on Table B. 5. 

'Skipped_Sheets_Log' Contain no information and was left after testing the buttons on 
‘Mixes_All’. 

‘2.5.1.1’, ‘2.5.1.2’, ‘2.5.1.3’, ‘2.5.1.4’, ‘2.5.1.5’, ‘2.5.1.6’, ‘2.5.1.7’, ‘2.5.1.8’, and ‘2.5.1.9’ are the 
models for the concrete mixes with those codes and were left after testing the buttons on 
‘Mixes_All’. 

[Balancing_authorities] includes the following worksheets explained below: Dashboard, General 
information, Documentation, Flow completeness, Reviews, Balancing_Authorities, Template, 
Skipped_Sheets_Log, and sheets numbered 1-55. The content of the sheets conceptually the 
same as the sheets of the same name in [Concrete mixes] but adapted for balancing authorities. 
‘Balancing_Authorities’ contains the same information as [Concrete mixes]‘BA’, while the 
numbered sheets contains the process data for each BA bridge process. 

[Transport] includes the following worksheets explained below: Dashboard, General 
information, Documentation, Flow completeness, Reviews, Transport, Template, 
Skipped_Sheets_Log, and sheets numbered 1-9. The content of the sheets conceptually the same 
as the sheets of the same name in [Concrete mixes] but adapted for balancing authorities. 
‘Transport’ links the B code (Moves region) with the FLCAC provider, while the numbered sheets 
contain the process data for each transport bridge process. 

B.2. openLCA models 

The following models will be available in the NIST repository on the FLCAC at [40] and at [41]. 
They are organized following the North America Industry Classification System (NAICS) codes as 
follows: 

31-33: Manufacturing 
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3273: Cement and Concrete Product Manufacturing 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, ISO 
New England Inc. BA, at plant; 2500 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, ISO 
New England Inc. BA, at plant; 3000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, ISO 
New England Inc. BA, at plant; 4000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, ISO 
New England Inc. BA, at plant; 5000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, ISO 
New England Inc. BA, at plant; 6000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, ISO 
New England Inc. BA, at plant; 8000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, ISO 
New England Inc. BA, at plant; 3000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, ISO 
New England Inc. BA, at plant; 4000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, ISO 
New England Inc. BA, at plant; 5000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, PJM 
Interconnection, LLC BA, at plant; 2500 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, PJM 
Interconnection, LLC BA, at plant; 3000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, PJM 
Interconnection, LLC BA, at plant; 4000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, PJM 
Interconnection, LLC BA, at plant; 5000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, PJM 
Interconnection, LLC BA, at plant; 6000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, PJM 
Interconnection, LLC BA, at plant; 8000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, PJM 
Interconnection, LLC BA, at plant; 3000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, PJM 
Interconnection, LLC BA, at plant; 4000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, PJM 
Interconnection, LLC BA, at plant; 5000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
Brunswick System Operator BA, at plant; 2500 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
Brunswick System Operator BA, at plant; 3000 psi 
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• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
Brunswick System Operator BA, at plant; 4000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
Brunswick System Operator BA, at plant; 5000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
Brunswick System Operator BA, at plant; 6000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
Brunswick System Operator BA, at plant; 8000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
Brunswick System Operator BA, at plant; 3000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
Brunswick System Operator BA, at plant; 4000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
Brunswick System Operator BA, at plant; 5000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
York Independent System Operator BA, at plant; 2500 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
York Independent System Operator BA, at plant; 3000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
York Independent System Operator BA, at plant; 4000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
York Independent System Operator BA, at plant; 5000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
York Independent System Operator BA, at plant; 6000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
York Independent System Operator BA, at plant; 8000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
York Independent System Operator BA, at plant; 3000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
York Independent System Operator BA, at plant; 4000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Northeast transport, New 
York Independent System Operator BA, at plant; 5000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, PJM 
Interconnection, LLC BA, at plant; 2500 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, PJM 
Interconnection, LLC BA, at plant; 3000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, PJM 
Interconnection, LLC BA, at plant; 4000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, PJM 
Interconnection, LLC BA, at plant; 5000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, PJM 
Interconnection, LLC BA, at plant; 6000 psi 
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• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, PJM 
Interconnection, LLC BA, at plant; 8000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, PJM 
Interconnection, LLC BA, at plant; 3000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, PJM 
Interconnection, LLC BA, at plant; 4000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, PJM 
Interconnection, LLC BA, at plant; 5000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 2500 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 3000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 4000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 5000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 6000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 8000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 3000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 4000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 5000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Louisville Gas and Electric Company and Kentucky Utilities Company BA, at plant; 
2500 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Louisville Gas and Electric Company and Kentucky Utilities Company BA, at plant; 
3000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Louisville Gas and Electric Company and Kentucky Utilities Company BA, at plant; 
4000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Louisville Gas and Electric Company and Kentucky Utilities Company BA, at plant; 
5000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Louisville Gas and Electric Company and Kentucky Utilities Company BA, at plant; 
6000 psi 
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• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Louisville Gas and Electric Company and Kentucky Utilities Company BA, at plant; 
8000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Louisville Gas and Electric Company and Kentucky Utilities Company BA, at plant; 
3000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Louisville Gas and Electric Company and Kentucky Utilities Company BA, at plant; 
4000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Southeast transport, 
Louisville Gas and Electric Company and Kentucky Utilities Company BA, at plant; 
5000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Central transport, PJM 
Interconnection, LLC BA, at plant; 2500 psi 

• Ready-mix concrete; Eastern benchmark mix design, Central transport, PJM 
Interconnection, LLC BA, at plant; 3000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Central transport, PJM 
Interconnection, LLC BA, at plant; 4000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Central transport, PJM 
Interconnection, LLC BA, at plant; 5000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Central transport, PJM 
Interconnection, LLC BA, at plant; 6000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Central transport, PJM 
Interconnection, LLC BA, at plant; 8000 psi 

• Ready-mix concrete; Eastern benchmark mix design, Central transport, PJM 
Interconnection, LLC BA, at plant; 3000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Central transport, PJM 
Interconnection, LLC BA, at plant; 4000 LW 

• Ready-mix concrete; Eastern benchmark mix design, Central transport, PJM 
Interconnection, LLC BA, at plant; 5000 LW 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, PJM Interconnection, LLC BA, at plant; 2500 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, PJM Interconnection, LLC BA, at plant; 3000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, PJM Interconnection, LLC BA, at plant; 4000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, PJM Interconnection, LLC BA, at plant; 5000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, PJM Interconnection, LLC BA, at plant; 6000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, PJM Interconnection, LLC BA, at plant; 8000 psi 
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• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, PJM Interconnection, LLC BA, at plant; 3000 LW 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, PJM Interconnection, LLC BA, at plant; 4000 LW 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, PJM Interconnection, LLC BA, at plant; 5000 LW 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 2500 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 3000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 4000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 5000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 6000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 8000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 3000 LW 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 4000 LW 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 5000 LW 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, Midcontinent Independent Transmission System Operator, 
Inc. BA, at plant; 2500 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, Midcontinent Independent Transmission System Operator, 
Inc. BA, at plant; 3000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, Midcontinent Independent Transmission System Operator, 
Inc. BA, at plant; 4000 psi 
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• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, Midcontinent Independent Transmission System Operator, 
Inc. BA, at plant; 5000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, Midcontinent Independent Transmission System Operator, 
Inc. BA, at plant; 6000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, Midcontinent Independent Transmission System Operator, 
Inc. BA, at plant; 8000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, Midcontinent Independent Transmission System Operator, 
Inc. BA, at plant; 3000 LW 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, Midcontinent Independent Transmission System Operator, 
Inc. BA, at plant; 4000 LW 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, Midcontinent Independent Transmission System Operator, 
Inc. BA, at plant; 5000 LW 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, PJM Interconnection, LLC BA, at plant; 2500 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, PJM Interconnection, LLC BA, at plant; 3000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, PJM Interconnection, LLC BA, at plant; 4000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, PJM Interconnection, LLC BA, at plant; 5000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, PJM Interconnection, LLC BA, at plant; 6000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, PJM Interconnection, LLC BA, at plant; 8000 psi 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, PJM Interconnection, LLC BA, at plant; 3000 LW 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, PJM Interconnection, LLC BA, at plant; 4000 LW 

• Ready-mix concrete; Great Lakes Midwest benchmark mix design, East /north 
Central transport, PJM Interconnection, LLC BA, at plant; 5000 LW 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 2500 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 3000 psi 
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• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 4000 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 5000 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 6000 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 8000 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 3000 LW 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 4000 LW 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 5000 LW 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Southwest Power Pool BA, at plant; 2500 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Southwest Power Pool BA, at plant; 3000 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Southwest Power Pool BA, at plant; 4000 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Southwest Power Pool BA, at plant; 5000 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Southwest Power Pool BA, at plant; 6000 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Southwest Power Pool BA, at plant; 8000 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Southwest Power Pool BA, at plant; 3000LW 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Southwest Power Pool BA, at plant; 4000 LW 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Southwest Power Pool BA, at plant; 5000 LW 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Associated Electric Cooperative, Inc. BA, at plant; 2500 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Associated Electric Cooperative, Inc. BA, at plant; 3000 psi 
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• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Associated Electric Cooperative, Inc. BA, at plant; 4000 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Associated Electric Cooperative, Inc. BA, at plant; 5000 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Associated Electric Cooperative, Inc. BA, at plant; 6000 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Associated Electric Cooperative, Inc. BA, at plant; 8000 psi 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Associated Electric Cooperative, Inc. BA, at plant; 3000 LW 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Associated Electric Cooperative, Inc. BA, at plant; 4000 LW 

• Ready-mix concrete; North Central benchmark mix design, East /north Central 
transport, Associated Electric Cooperative, Inc. BA, at plant; 5000 LW 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 2500 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 3000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 4000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 5000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 6000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 8000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 3000 LW 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 4000 LW 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 5000 LW 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 2500 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 3000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 4000 psi 
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• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 5000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 6000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 8000 psi 

• Read-mix concrete; North Central benchmark mix design, West North Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 3000LW 

• Read-mix concrete; North Central benchmark mix design, West North Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 4000LW 

• Read-mix concrete; North Central benchmark mix design, West North Central 
transport, Midcontinent Independent Transmission System Operator, Inc. BA, at 
plant; 5000LW 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 2500 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 3000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 4000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 5000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 6000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 8000 psi 

• "Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 3000LW 

• Read-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 4000LW 
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• Read-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 5000LW 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 2500 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 3000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 4000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 5000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 6000 psi 

• Ready-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 8000 psi 

• Read-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 3000LW 

• Read-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 4000LW 

• Read-mix concrete; North Central benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Bonneville Power Administration BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Bonneville Power Administration BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Bonneville Power Administration BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Bonneville Power Administration BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Bonneville Power Administration BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Bonneville Power Administration BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Bonneville Power Administration BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Bonneville Power Administration BA, at plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Bonneville Power Administration BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Portland General Electric Company BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Portland General Electric Company BA, at plant; 3000 psi 
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• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Portland General Electric Company BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Portland General Electric Company BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Portland General Electric Company BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Portland General Electric Company BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Portland General Electric Company BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Portland General Electric Company BA, at plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Portland General Electric Company BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Avista Corporation BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Avista Corporation BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Avista Corporation BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Avista Corporation BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Avista Corporation BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Avista Corporation BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Avista Corporation BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Avista Corporation BA, at plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Avista Corporation BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Idaho Power Company BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Idaho Power Company BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Idaho Power Company BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Idaho Power Company BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Idaho Power Company BA, at plant; 6000 psi 
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• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Idaho Power Company BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Idaho Power Company BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Idaho Power Company BA, at plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Idaho Power Company BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - West BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - West BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - West BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - West BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - West BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - West BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - West BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - West BA, at plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - West BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Puget Sound Energy BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Puget Sound Energy BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Puget Sound Energy BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Puget Sound Energy BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Puget Sound Energy BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Puget Sound Energy BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Puget Sound Energy BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Puget Sound Energy BA, at plant; 4000LW 
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• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Puget Sound Energy BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, City of Tacoma, Department of Public Utilities, Light Division BA, at 
plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, City of Tacoma, Department of Public Utilities, Light Division BA, at 
plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, City of Tacoma, Department of Public Utilities, Light Division BA, at 
plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, City of Tacoma, Department of Public Utilities, Light Division BA, at 
plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, City of Tacoma, Department of Public Utilities, Light Division BA, at 
plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, City of Tacoma, Department of Public Utilities, Light Division BA, at 
plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, City of Tacoma, Department of Public Utilities, Light Division BA, at 
plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, City of Tacoma, Department of Public Utilities, Light Division BA, at 
plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, City of Tacoma, Department of Public Utilities, Light Division BA, at 
plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - East BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - East BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - East BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - East BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - East BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - East BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - East BA, at plant; 3000LW 
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• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - East BA, at plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PacifiCorp - East BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Seattle City Light BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Seattle City Light BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Seattle City Light BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Seattle City Light BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Seattle City Light BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Seattle City Light BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Seattle City Light BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Seattle City Light BA, at plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Seattle City Light BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PUD No. 1 of Douglas County BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PUD No. 1 of Douglas County BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PUD No. 1 of Douglas County BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PUD No. 1 of Douglas County BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PUD No. 1 of Douglas County BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PUD No. 1 of Douglas County BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PUD No. 1 of Douglas County BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PUD No. 1 of Douglas County BA, at plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, PUD No. 1 of Douglas County BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 1 of Chelan County BA, at plant; 2500 psi 
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• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 1 of Chelan County BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 1 of Chelan County BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 1 of Chelan County BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 1 of Chelan County BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 1 of Chelan County BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 1 of Chelan County BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 1 of Chelan County BA, at plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 1 of Chelan County BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 2 of Grant County, Washington BA, at plant; 
2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 2 of Grant County, Washington BA, at plant; 
3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 2 of Grant County, Washington BA, at plant; 
4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 2 of Grant County, Washington BA, at plant; 
5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 2 of Grant County, Washington BA, at plant; 
6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 2 of Grant County, Washington BA, at plant; 
8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 2 of Grant County, Washington BA, at plant; 
3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 2 of Grant County, Washington BA, at plant; 
4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, Northwest 
transport, Public Utility District No. 2 of Grant County, Washington BA, at plant; 
5000LW 
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• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, NorthWestern Energy (NWMT) BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, NorthWestern Energy (NWMT) BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, NorthWestern Energy (NWMT) BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, NorthWestern Energy (NWMT) BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, NorthWestern Energy (NWMT) BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, NorthWestern Energy (NWMT) BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, NorthWestern Energy (NWMT) BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, NorthWestern Energy (NWMT) BA, at plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, NorthWestern Energy (NWMT) BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Western Area Power Administration - Rocky Mountain Region 
BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Western Area Power Administration - Rocky Mountain Region 
BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Western Area Power Administration - Rocky Mountain Region 
BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Western Area Power Administration - Rocky Mountain Region 
BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Western Area Power Administration - Rocky Mountain Region 
BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Western Area Power Administration - Rocky Mountain Region 
BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 4000LW 
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• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Western Area Power Administration UGP West BA, at plant; 
2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Western Area Power Administration UGP West BA, at plant; 
3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Western Area Power Administration UGP West BA, at plant; 
4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Western Area Power Administration UGP West BA, at plant; 
5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Western Area Power Administration UGP West BA, at plant; 
6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Western Area Power Administration UGP West BA, at plant; 
8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Southwest Power Pool BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Southwest Power Pool BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Southwest Power Pool BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Southwest Power Pool BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Southwest Power Pool BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Southwest Power Pool BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 4000LW 
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• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, NaturEner Power Watch, LLC (GWA) BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, NaturEner Power Watch, LLC (GWA) BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, NaturEner Power Watch, LLC (GWA) BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, NaturEner Power Watch, LLC (GWA) BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, NaturEner Power Watch, LLC (GWA) BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, NaturEner Power Watch, LLC (GWA) BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, NaturEner Power Watch, LLC (GWA) BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, NaturEner Power Watch, LLC (GWA) BA, at plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, NaturEner Power Watch, LLC (GWA) BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Bonneville Power Administration BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Bonneville Power Administration BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Bonneville Power Administration BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Bonneville Power Administration BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Bonneville Power Administration BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Bonneville Power Administration BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Bonneville Power Administration BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Bonneville Power Administration BA, at plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Bonneville Power Administration BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Avista Corporation BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Avista Corporation BA, at plant; 3000 psi 
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• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Avista Corporation BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Avista Corporation BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Avista Corporation BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Northwest benchmark mix design, West North 
Central transport, Avista Corporation BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Avista Corporation BA, at plant; 3000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Avista Corporation BA, at plant; 4000LW 

• Read-mix concrete; Pacific Northwest benchmark mix design, West North Central 
transport, Avista Corporation BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 2500 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Arizona Public Service Company BA, at plant; 2500 psi 
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• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Arizona Public Service Company BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Arizona Public Service Company BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Arizona Public Service Company BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Arizona Public Service Company BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Arizona Public Service Company BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Arizona Public Service Company BA, at plant; 3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Arizona Public Service Company BA, at plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Arizona Public Service Company BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Salt River Project BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Salt River Project BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Salt River Project BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Salt River Project BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Salt River Project BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Salt River Project BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Salt River Project BA, at plant; 3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Salt River Project BA, at plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Salt River Project BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 5000 psi 
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• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Tucson Electric Power Company BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Tucson Electric Power Company BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Tucson Electric Power Company BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Tucson Electric Power Company BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Tucson Electric Power Company BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Tucson Electric Power Company BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Tucson Electric Power Company BA, at plant; 3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Tucson Electric Power Company BA, at plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, Tucson Electric Power Company BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 3000LW 
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• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
California Independent System Operator BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
California Independent System Operator BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
California Independent System Operator BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
California Independent System Operator BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
California Independent System Operator BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
California Independent System Operator BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
California Independent System Operator BA, at plant; 3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
California Independent System Operator BA, at plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
California Independent System Operator BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Nevada Power Company BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Nevada Power Company BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Nevada Power Company BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Nevada Power Company BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Nevada Power Company BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Nevada Power Company BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Nevada Power Company BA, at plant; 3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Nevada Power Company BA, at plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Nevada Power Company BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Los Angeles Department of Water and Power BA, at plant; 2500 psi 
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• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Los Angeles Department of Water and Power BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Los Angeles Department of Water and Power BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Los Angeles Department of Water and Power BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Los Angeles Department of Water and Power BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Los Angeles Department of Water and Power BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Los Angeles Department of Water and Power BA, at plant; 3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Los Angeles Department of Water and Power BA, at plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Los Angeles Department of Water and Power BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Western Area Power Administration - Desert Southwest Region BA, at plant; 
2500 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Western Area Power Administration - Desert Southwest Region BA, at plant; 
3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Western Area Power Administration - Desert Southwest Region BA, at plant; 
4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Western Area Power Administration - Desert Southwest Region BA, at plant; 
5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Western Area Power Administration - Desert Southwest Region BA, at plant; 
6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Western Area Power Administration - Desert Southwest Region BA, at plant; 
8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Western Area Power Administration - Desert Southwest Region BA, at plant; 
3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Western Area Power Administration - Desert Southwest Region BA, at plant; 
4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Western Area Power Administration - Desert Southwest Region BA, at plant; 
5000LW 
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• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Imperial Irrigation District BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Imperial Irrigation District BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Imperial Irrigation District BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Imperial Irrigation District BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Imperial Irrigation District BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Imperial Irrigation District BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Imperial Irrigation District BA, at plant; 3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Imperial Irrigation District BA, at plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Imperial Irrigation District BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
PacifiCorp - West BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
PacifiCorp - West BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
PacifiCorp - West BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
PacifiCorp - West BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
PacifiCorp - West BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
PacifiCorp - West BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
PacifiCorp - West BA, at plant; 3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
PacifiCorp - West BA, at plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
PacifiCorp - West BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Balancing Authority of Northern California BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Balancing Authority of Northern California BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Balancing Authority of Northern California BA, at plant; 4000 psi 
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• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Balancing Authority of Northern California BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Balancing Authority of Northern California BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Balancing Authority of Northern California BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Balancing Authority of Northern California BA, at plant; 3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Balancing Authority of Northern California BA, at plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Balancing Authority of Northern California BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Bonneville Power Administration BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Bonneville Power Administration BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Bonneville Power Administration BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Bonneville Power Administration BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Bonneville Power Administration BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Bonneville Power Administration BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Bonneville Power Administration BA, at plant; 3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Bonneville Power Administration BA, at plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Bonneville Power Administration BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Turlock Irrigation District BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Turlock Irrigation District BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Turlock Irrigation District BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Turlock Irrigation District BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Turlock Irrigation District BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Turlock Irrigation District BA, at plant; 8000 psi 
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• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Turlock Irrigation District BA, at plant; 3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Turlock Irrigation District BA, at plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Turlock Irrigation District BA, at plant; 5000LW 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Idaho Power Company BA, at plant; 2500 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Idaho Power Company BA, at plant; 3000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Idaho Power Company BA, at plant; 4000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Idaho Power Company BA, at plant; 5000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Idaho Power Company BA, at plant; 6000 psi 

• Ready-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Idaho Power Company BA, at plant; 8000 psi 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Idaho Power Company BA, at plant; 3000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Idaho Power Company BA, at plant; 4000LW 

• Read-mix concrete; Pacific Southwest benchmark mix design, West transport, 
Idaho Power Company BA, at plant; 5000LW 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of Colorado BA, at plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of Colorado BA, at plant; 3000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of Colorado BA, at plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of Colorado BA, at plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of Colorado BA, at plant; 6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of Colorado BA, at plant; 8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of Colorado BA, at plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of Colorado BA, at plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of Colorado BA, at plant; 5000LW 
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• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, El Paso Electric Company BA, at plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, El Paso Electric Company BA, at plant; 3000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, El Paso Electric Company BA, at plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, El Paso Electric Company BA, at plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, El Paso Electric Company BA, at plant; 6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, El Paso Electric Company BA, at plant; 8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, El Paso Electric Company BA, at plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, El Paso Electric Company BA, at plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, El Paso Electric Company BA, at plant; 5000LW 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 3000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 4000LW 
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• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 5000LW 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 3000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Western Area Power Administration - Desert Southwest Region BA, at 
plant; 5000LW 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 3000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 8000 psi 
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• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - East BA, at plant; 5000LW 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 3000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Public Service Company of New Mexico BA, at plant; 5000LW 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - West BA, at plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - West BA, at plant; 3000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - West BA, at plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - West BA, at plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - West BA, at plant; 6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - West BA, at plant; 8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - West BA, at plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - West BA, at plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, PacifiCorp - West BA, at plant; 5000LW 
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• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Nevada Power Company BA, at plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Nevada Power Company BA, at plant; 3000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Nevada Power Company BA, at plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Nevada Power Company BA, at plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Nevada Power Company BA, at plant; 6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Nevada Power Company BA, at plant; 8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Nevada Power Company BA, at plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Nevada Power Company BA, at plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Nevada Power Company BA, at plant; 5000LW 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Southwest Power Pool BA, at plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Southwest Power Pool BA, at plant; 3000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Southwest Power Pool BA, at plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Southwest Power Pool BA, at plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Southwest Power Pool BA, at plant; 6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Southwest Power Pool BA, at plant; 8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Southwest Power Pool BA, at plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Southwest Power Pool BA, at plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, Southwest 
transport, Southwest Power Pool BA, at plant; 5000LW 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Western Area Power Administration - Rocky Mountain Region 
BA, at plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Western Area Power Administration - Rocky Mountain Region 
BA, at plant; 3000 psi 
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• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Western Area Power Administration - Rocky Mountain Region 
BA, at plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Western Area Power Administration - Rocky Mountain Region 
BA, at plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Western Area Power Administration - Rocky Mountain Region 
BA, at plant; 6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Western Area Power Administration - Rocky Mountain Region 
BA, at plant; 8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, Western Area Power Administration - Rocky Mountain Region BA, at 
plant; 5000LW 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, NorthWestern Energy (NWMT) BA, at plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, NorthWestern Energy (NWMT) BA, at plant; 3000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, NorthWestern Energy (NWMT) BA, at plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, NorthWestern Energy (NWMT) BA, at plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, NorthWestern Energy (NWMT) BA, at plant; 6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, NorthWestern Energy (NWMT) BA, at plant; 8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, NorthWestern Energy (NWMT) BA, at plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, NorthWestern Energy (NWMT) BA, at plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, NorthWestern Energy (NWMT) BA, at plant; 5000LW 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, PacifiCorp - West BA, at plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, PacifiCorp - West BA, at plant; 3000 psi 
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• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, PacifiCorp - West BA, at plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, PacifiCorp - West BA, at plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, PacifiCorp - West BA, at plant; 6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, PacifiCorp - West BA, at plant; 8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, PacifiCorp - West BA, at plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, PacifiCorp - West BA, at plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, PacifiCorp - West BA, at plant; 5000LW 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, PacifiCorp - East BA, at plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, PacifiCorp - East BA, at plant; 3000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, PacifiCorp - East BA, at plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, PacifiCorp - East BA, at plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, PacifiCorp - East BA, at plant; 6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, PacifiCorp - East BA, at plant; 8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, PacifiCorp - East BA, at plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, PacifiCorp - East BA, at plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, PacifiCorp - East BA, at plant; 5000LW 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Western Area Power Administration UGP West BA, at plant; 
2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Western Area Power Administration UGP West BA, at plant; 
3000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Western Area Power Administration UGP West BA, at plant; 
4000 psi 
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• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Western Area Power Administration UGP West BA, at plant; 
5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Western Area Power Administration UGP West BA, at plant; 
6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Western Area Power Administration UGP West BA, at plant; 
8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, Western Area Power Administration UGP West BA, at plant; 5000LW 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Southwest Power Pool BA, at plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Southwest Power Pool BA, at plant; 3000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Southwest Power Pool BA, at plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Southwest Power Pool BA, at plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Southwest Power Pool BA, at plant; 6000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Southwest Power Pool BA, at plant; 8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, Southwest Power Pool BA, at plant; 5000LW 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Bonneville Power Administration BA, at plant; 2500 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Bonneville Power Administration BA, at plant; 3000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Bonneville Power Administration BA, at plant; 4000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Bonneville Power Administration BA, at plant; 5000 psi 

• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Bonneville Power Administration BA, at plant; 6000 psi 
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• Ready-mix concrete; Rocky Mountains benchmark mix design, West North 
Central transport, Bonneville Power Administration BA, at plant; 8000 psi 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, Bonneville Power Administration BA, at plant; 3000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, Bonneville Power Administration BA, at plant; 4000LW 

• Read-mix concrete; Rocky Mountains benchmark mix design, West North Central 
transport, Bonneville Power Administration BA, at plant; 5000LW 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
2500 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
3000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
4000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
5000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
6000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
8000 psi 

• Read-mix concrete; South Central benchmark mix design, South transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
3000LW 

• Read-mix concrete; South Central benchmark mix design, South transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
4000LW 

• Read-mix concrete; South Central benchmark mix design, South transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
5000LW 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Southwest Power Pool BA, at plant; 2500 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Southwest Power Pool BA, at plant; 3000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Southwest Power Pool BA, at plant; 4000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Southwest Power Pool BA, at plant; 5000 psi 
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• Ready-mix concrete; South Central benchmark mix design, South transport, 
Southwest Power Pool BA, at plant; 6000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Southwest Power Pool BA, at plant; 8000 psi 

• Read-mix concrete; South Central benchmark mix design, South transport, 
Southwest Power Pool BA, at plant; 3000LW 

• Read-mix concrete; South Central benchmark mix design, South transport, 
Southwest Power Pool BA, at plant; 4000LW 

• Read-mix concrete; South Central benchmark mix design, South transport, 
Southwest Power Pool BA, at plant; 5000LW 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Associated Electric Cooperative, Inc. BA, at plant; 2500 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Associated Electric Cooperative, Inc. BA, at plant; 3000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Associated Electric Cooperative, Inc. BA, at plant; 4000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Associated Electric Cooperative, Inc. BA, at plant; 5000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Associated Electric Cooperative, Inc. BA, at plant; 6000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Associated Electric Cooperative, Inc. BA, at plant; 8000 psi 

• Read-mix concrete; South Central benchmark mix design, South transport, 
Associated Electric Cooperative, Inc. BA, at plant; 3000LW 

• Read-mix concrete; South Central benchmark mix design, South transport, 
Associated Electric Cooperative, Inc. BA, at plant; 4000LW 

• Read-mix concrete; South Central benchmark mix design, South transport, 
Associated Electric Cooperative, Inc. BA, at plant; 5000LW 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Electric Reliability Council of Texas, Inc. BA, at plant; 2500 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Electric Reliability Council of Texas, Inc. BA, at plant; 3000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Electric Reliability Council of Texas, Inc. BA, at plant; 4000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Electric Reliability Council of Texas, Inc. BA, at plant; 5000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Electric Reliability Council of Texas, Inc. BA, at plant; 6000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Electric Reliability Council of Texas, Inc. BA, at plant; 8000 psi 

• Read-mix concrete; South Central benchmark mix design, South transport, 
Electric Reliability Council of Texas, Inc. BA, at plant; 3000LW 
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• Read-mix concrete; South Central benchmark mix design, South transport, 
Electric Reliability Council of Texas, Inc. BA, at plant; 4000LW 

• Read-mix concrete; South Central benchmark mix design, South transport, 
Electric Reliability Council of Texas, Inc. BA, at plant; 5000LW 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Public Service Company of New Mexico BA, at plant; 2500 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Public Service Company of New Mexico BA, at plant; 3000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Public Service Company of New Mexico BA, at plant; 4000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Public Service Company of New Mexico BA, at plant; 5000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Public Service Company of New Mexico BA, at plant; 6000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, 
Public Service Company of New Mexico BA, at plant; 8000 psi 

• Read-mix concrete; South Central benchmark mix design, South transport, Public 
Service Company of New Mexico BA, at plant; 3000LW 

• Read-mix concrete; South Central benchmark mix design, South transport, Public 
Service Company of New Mexico BA, at plant; 4000LW 

• Read-mix concrete; South Central benchmark mix design, South transport, Public 
Service Company of New Mexico BA, at plant; 5000LW 

• Ready-mix concrete; South Central benchmark mix design, South transport, El 
Paso Electric Company BA, at plant; 2500 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, El 
Paso Electric Company BA, at plant; 3000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, El 
Paso Electric Company BA, at plant; 4000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, El 
Paso Electric Company BA, at plant; 5000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, El 
Paso Electric Company BA, at plant; 6000 psi 

• Ready-mix concrete; South Central benchmark mix design, South transport, El 
Paso Electric Company BA, at plant; 8000 psi 

• Read-mix concrete; South Central benchmark mix design, South transport, El 
Paso Electric Company BA, at plant; 3000LW 

• Read-mix concrete; South Central benchmark mix design, South transport, El 
Paso Electric Company BA, at plant; 4000LW 

• Read-mix concrete; South Central benchmark mix design, South transport, El 
Paso Electric Company BA, at plant; 5000LW 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
2500 psi 
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• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
3000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
4000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
5000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
6000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
8000 psi 

• Read-mix concrete; South Central benchmark mix design, Central transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
3000LW 

• Read-mix concrete; South Central benchmark mix design, Central transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
4000LW 

• Read-mix concrete; South Central benchmark mix design, Central transport, 
Midcontinent Independent Transmission System Operator, Inc. BA, at plant; 
5000LW 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Associated Electric Cooperative, Inc. BA, at plant; 2500 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Associated Electric Cooperative, Inc. BA, at plant; 3000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Associated Electric Cooperative, Inc. BA, at plant; 4000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Associated Electric Cooperative, Inc. BA, at plant; 5000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Associated Electric Cooperative, Inc. BA, at plant; 6000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Associated Electric Cooperative, Inc. BA, at plant; 8000 psi 

• Read-mix concrete; South Central benchmark mix design, Central transport, 
Associated Electric Cooperative, Inc. BA, at plant; 3000LW 

• Read-mix concrete; South Central benchmark mix design, Central transport, 
Associated Electric Cooperative, Inc. BA, at plant; 4000LW 

• Read-mix concrete; South Central benchmark mix design, Central transport, 
Associated Electric Cooperative, Inc. BA, at plant; 5000LW 
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• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Southwest Power Pool BA, at plant; 2500 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Southwest Power Pool BA, at plant; 3000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Southwest Power Pool BA, at plant; 4000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Southwest Power Pool BA, at plant; 5000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Southwest Power Pool BA, at plant; 6000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Southwest Power Pool BA, at plant; 8000 psi 

• Read-mix concrete; South Central benchmark mix design, Central transport, 
Southwest Power Pool BA, at plant; 3000LW 

• Read-mix concrete; South Central benchmark mix design, Central transport, 
Southwest Power Pool BA, at plant; 4000LW 

• Read-mix concrete; South Central benchmark mix design, Central transport, 
Southwest Power Pool BA, at plant; 5000LW 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Southwestern Power Administration BA, at plant; 2500 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Southwestern Power Administration BA, at plant; 3000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Southwestern Power Administration BA, at plant; 4000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Southwestern Power Administration BA, at plant; 5000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Southwestern Power Administration BA, at plant; 6000 psi 

• Ready-mix concrete; South Central benchmark mix design, Central transport, 
Southwestern Power Administration BA, at plant; 8000 psi 

• Read-mix concrete; South Central benchmark mix design, Central transport, 
Southwestern Power Administration BA, at plant; 3000LW 

• Read-mix concrete; South Central benchmark mix design, Central transport, 
Southwestern Power Administration BA, at plant; 4000LW 

• Read-mix concrete; South Central benchmark mix design, Central transport, 
Southwestern Power Administration BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southern Company Services, Inc. - Trans BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southern Company Services, Inc. - Trans BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southern Company Services, Inc. - Trans BA, at plant; 4000 psi 
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• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southern Company Services, Inc. - Trans BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southern Company Services, Inc. - Trans BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southern Company Services, Inc. - Trans BA, at plant; 8000 psi 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southern Company Services, Inc. - Trans BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southern Company Services, Inc. - Trans BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southern Company Services, Inc. - Trans BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Seminole Electric Cooperative BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Seminole Electric Cooperative BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Seminole Electric Cooperative BA, at plant; 4000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Seminole Electric Cooperative BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Seminole Electric Cooperative BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Seminole Electric Cooperative BA, at plant; 8000 psi 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Seminole Electric Cooperative BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Seminole Electric Cooperative BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Seminole Electric Cooperative BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Carolinas BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Carolinas BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Carolinas BA, at plant; 4000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Carolinas BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Carolinas BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Carolinas BA, at plant; 8000 psi 
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• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Carolinas BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Carolinas BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Carolinas BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Public Service Authority BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Public Service Authority BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Public Service Authority BA, at plant; 4000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Public Service Authority BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Public Service Authority BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Public Service Authority BA, at plant; 8000 psi 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Public Service Authority BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Public Service Authority BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Public Service Authority BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 4000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 8000 psi 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tennessee Valley Authority BA, at plant; 5000LW 
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• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Power & Light Company BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Power & Light Company BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Power & Light Company BA, at plant; 4000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Power & Light Company BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Power & Light Company BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Power & Light Company BA, at plant; 8000 psi 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Power & Light Company BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Power & Light Company BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Power & Light Company BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Progress East BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Progress East BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Progress East BA, at plant; 4000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Progress East BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Progress East BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Progress East BA, at plant; 8000 psi 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Progress East BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Progress East BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Progress East BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Electric & Gas Company BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Electric & Gas Company BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Electric & Gas Company BA, at plant; 4000 psi 
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• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Electric & Gas Company BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Electric & Gas Company BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Electric & Gas Company BA, at plant; 8000 psi 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Electric & Gas Company BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Electric & Gas Company BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
South Carolina Electric & Gas Company BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PowerSouth Energy Cooperative BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PowerSouth Energy Cooperative BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PowerSouth Energy Cooperative BA, at plant; 4000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PowerSouth Energy Cooperative BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PowerSouth Energy Cooperative BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PowerSouth Energy Cooperative BA, at plant; 8000 psi 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PowerSouth Energy Cooperative BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PowerSouth Energy Cooperative BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PowerSouth Energy Cooperative BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Florida Inc BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Florida Inc BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Florida Inc BA, at plant; 4000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Florida Inc BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Florida Inc BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Florida Inc BA, at plant; 8000 psi 
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• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Florida Inc BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Florida Inc BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Duke Energy Florida Inc BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southeastern Power Administration BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southeastern Power Administration BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southeastern Power Administration BA, at plant; 4000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southeastern Power Administration BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southeastern Power Administration BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southeastern Power Administration BA, at plant; 8000 psi 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southeastern Power Administration BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southeastern Power Administration BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Southeastern Power Administration BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PJM Interconnection, LLC BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PJM Interconnection, LLC BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PJM Interconnection, LLC BA, at plant; 4000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PJM Interconnection, LLC BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PJM Interconnection, LLC BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PJM Interconnection, LLC BA, at plant; 8000 psi 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PJM Interconnection, LLC BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PJM Interconnection, LLC BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
PJM Interconnection, LLC BA, at plant; 5000LW 
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• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
JEA BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
JEA BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
JEA BA, at plant; 4000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
JEA BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
JEA BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
JEA BA, at plant; 8000 psi 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
JEA BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
JEA BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
JEA BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Tallahassee BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Tallahassee BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Tallahassee BA, at plant; 4000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Tallahassee BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Tallahassee BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Tallahassee BA, at plant; 8000 psi 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Tallahassee BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Tallahassee BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Tallahassee BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Municipal Power Pool BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Municipal Power Pool BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Municipal Power Pool BA, at plant; 4000 psi 
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• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Municipal Power Pool BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Municipal Power Pool BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Municipal Power Pool BA, at plant; 8000 psi 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Municipal Power Pool BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Municipal Power Pool BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Florida Municipal Power Pool BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Homestead BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Homestead BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Homestead BA, at plant; 4000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Homestead BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Homestead BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Homestead BA, at plant; 8000 psi 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Homestead BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Homestead BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
City of Homestead BA, at plant; 5000LW 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tampa Electric Company BA, at plant; 2500 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tampa Electric Company BA, at plant; 3000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tampa Electric Company BA, at plant; 4000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tampa Electric Company BA, at plant; 5000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tampa Electric Company BA, at plant; 6000 psi 

• Ready-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tampa Electric Company BA, at plant; 8000 psi 
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• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tampa Electric Company BA, at plant; 3000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tampa Electric Company BA, at plant; 4000LW 

• Read-mix concrete; South Eastern benchmark mix design, Southeast transport, 
Tampa Electric Company BA, at plant; 5000LW 

B.3. Additional tables 

Table B. 1 NRMCA regions 

Code NRMCA region States 

1 National Continuous 48 

2 Eastern ME, NH, VT, MA, RI, CT, NY, NJ, PA, DE, MD, DC, WV, VA 

3 Great Lakes Midwest WI, MI, IL, IN, OH 

4 North Central ND, SD, NE, MN, IA 

5 Pacific Northwest WA, OR, ID, MT 

6 Pacific Southwest CA, NV, AZ 

7 Rocky Mountains WY, UT, CO, NM 

8 South Central KS, MO, OK, AR, TX, LA 

9 South Eastern KY, TN, MS, AL, FL, NC, SC, GA 

Table B. 2 Transport regions 

Code Transport region States 

1 Alaska AK 

2 Central KY, IL, IN, MO, OH, TN, WV 

3 East North Central IA, MN, MI, WI 

4 Hawaii HI 

5 Northeast ME, NH, VT, MA, CT, RI, NY, PA, NJ, MD, DE, DC 

6 Northwest ID, OR, WA 

7 South AR, LA, KS, MS, OK, TX 

8 Southeast AL, FL, GA, NC, SC, VA 

9 Southwest AZ, CO, NM, UT 

10 West CA, NV 

11 West North Central MT, NE, ND, SD, WY 

Table B. 3 Combined NRMCA and transport regions 

Code NRMCA region Transport region States 

2.5 Eastern Northeast CT, DE, ME, MD, MA, NH, NJ, NY, PA, RI, VT 

2.8 Eastern Southeast VA 

2.2 Eastern Central WV 

3.2 Great Lakes Midwest Central IL, IN, OH 

3.3 Great Lakes Midwest East North Central MI, WI 

4.3 North Central East North Central IA, MN 
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4.11 North Central West North Central NE, ND, SD 

5.6 Pacific Northwest Northwest ID, OR, WA 

5.11 Pacific Northwest West North Central MT 

6.9 Pacific Southwest Southwest AZ 

6.10 Pacific Southwest West CA, NV 

7.9 Rocky Mountains Southwest CO, NM, UT 

7.11 Rocky Mountains West North Central WY 

8.7 South Central South AR, KS, LA, OK, TX 

8.2 South Central  Central MO 

9.8 South Eastern Southeast AL, FL, GA, NC, SC 

9.2 South Eastern Central KY, TN 

9.7 South Eastern South MS 

Table B. 4 Balancing authorities 

Code Balancing authority (FLCAC name) 

1 ISO-NE 

2 New Brunswick System Operator 

3 PJM Interconnection, LLC 

4 New York Independent System Operator 

5 Tennessee Valley Authority 

6 LG&E and KU Services Company as agent for Louisville Gas and Electric Company and Kentucky Utilities 
Company 7 Duke Energy Carolinas 

8 Duke Energy Progress East 

9 South Carolina Public Service Authority 

10 South Carolina Electric & Gas Company 

11 Southern Company Services, Inc. - Trans 

12 Seminole Electric Cooperative 

13 Florida Power & Light Co. 

14 Duke Energy Florida, Inc. 

15 JEA 

16 Tallahassee, City of 

17 PowerSouth Energy Cooperative 

18 Florida Municipal Power Pool 

19 Homestead, City of 

20 Tampa Electric Company 

21 Midcontinent Independent System Operator, Inc. 

22 Southeastern Power Administration 

23 Southwest Power Pool 

24 Associated Electric Cooperative, Inc. 

25 Western Area Power Administration - Rocky Mountain Region 

26 Western Area Power Administration - Upper Great Plains West 

27 NorthWestern Corporation 

28 NaturEner Power Watch, LLC (GWA) 

29 Bonneville Power Administration 
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Code Balancing authority (FLCAC name) 

30 Avista Corporation 

31 Southwestern Power Administration 

32 Public Service Company of New Mexico 

33 Electric Reliability Council of Texas, Inc. 

34 El Paso Electric Company 

35 Public Service Company of Colorado 

36 PacifiCorp West 

37 PacifiCorp East 

38 Idaho Power Company 

39 Nevada Power Company 

40 Western Area Power Administration - Desert Southwest Region 

41 Arizona Public Service Company 

42 Salt River Project Agricultural Improvement and Power District 

43 Tucson Electric Power 

44 California Independent System Operator 

45 Los Angeles Department of Water and Power 

46 Imperial Irrigation District 

47 Balancing Authority of Northern California 

48 Turlock Irrigation District 

49 Portland General Electric Company 

50 Puget Sound Energy, Inc. 

51 City of Tacoma, Department of Public Utilities, Light Division 

52 Seattle City Light 

53 PUD No. 1 of Douglas County 

54 Public Utility District No. 1 of Chelan County 

55 Public Utility District No. 2 of Grant County, Washington 
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Table B. 5 Models excluding benchmark mix design, and states where it may apply. 

Model NRMCA Transport BA States 

2.5.1.X Eastern Northeast ISO New England Inc. CT, ME, MA, NH, NY, RI, VT 

2.5.3.X Eastern Northeast PJM Interconnection, LLC DE, MD, NJ, NY, PA 

2.5.2.X Eastern Northeast New Brunswick System Operator ME 

2.5.4.X Eastern Northeast New York Independent System Operator NY, PA 

2.8.3.X Eastern Southeast PJM Interconnection, LLC VA 

2.8.5.X Eastern Southeast Tennessee Valley Authority VA 

2.8.6.X Eastern Southeast Louisville Gas and Electric Company and Kentucky Utilities Company VA 

2.2.3.X Eastern Central PJM Interconnection, LLC WV 

3.2.3.X Great Lakes Midwest Central PJM Interconnection, LLC IL, IN, OH 

3.2.21.X Great Lakes Midwest Central Midcontinent Independent Transmission System Operator, Inc. IL, IN 

3.3.21.X Great Lakes Midwest East North Central Midcontinent Independent Transmission System Operator, Inc. MI, WI 

3.3.3.X Great Lakes Midwest East North Central PJM Interconnection, LLC MI 

4.3.21.X North Central East North Central Midcontinent Independent Transmission System Operator, Inc. IA, MN 

4.3.23.X North Central East North Central Southwest Power Pool IA, MN 

4.3.24.X North Central East North Central Associated Electric Cooperative, Inc. IA 

4.11.23.X North Central West North Central Southwest Power Pool NE, ND, SD 

4.11.21.X North Central West North Central Midcontinent Independent Transmission System Operator, Inc. NE, ND, SD 

4.11.25.X North Central West North Central Western Area Power Administration - Rocky Mountain Region NE, SD 

4.11.26.X North Central West North Central Western Area Power Administration UGP West ND 

5.6.29.X Pacific Northwest Northwest Bonneville Power Administration ID, OR, WA 

5.6.49.X Pacific Northwest Northwest Portland General Electric Company OR 

5.6.30.X Pacific Northwest Northwest Avista Corporation ID, WA 

5.6.38.X Pacific Northwest Northwest Idaho Power Company ID, OR 

5.6.36.X Pacific Northwest Northwest PacifiCorp - West ID, OR, WA 

5.6.50.X Pacific Northwest Northwest Puget Sound Energy WA 

5.6.51.X Pacific Northwest Northwest City of Tacoma, Department of Public Utilities, Light Division WA 

5.6.37.X Pacific Northwest Northwest PacifiCorp - East ID 

5.6.52.X Pacific Northwest Northwest Seattle City Light WA 
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5.6.53.X Pacific Northwest Northwest PUD No. 1 of Douglas County WA 

5.6.54.X Pacific Northwest Northwest Public Utility District No. 1 of Chelan County WA 

5.6.55.X Pacific Northwest Northwest Public Utility District No. 2 of Grant County, Washington WA 

5.11.27.X Pacific Northwest West North Central NorthWestern Energy (NWMT) MT 

5.11.25.X Pacific Northwest West North Central Western Area Power Administration - Rocky Mountain Region MT 

5.11.26.X Pacific Northwest West North Central Western Area Power Administration UGP West MT 

5.11.23.X Pacific Northwest West North Central Southwest Power Pool MT 

5.11.28.X Pacific Northwest West North Central NaturEner Power Watch, LLC (GWA) MT 

5.11.29.X Pacific Northwest West North Central Bonneville Power Administration MT 

5.11.30.X Pacific Northwest West North Central Avista Corporation MT 

6.9.40.X Pacific Southwest Southwest Western Area Power Administration - Desert Southwest Region AZ 

6.9.41.X Pacific Southwest Southwest Arizona Public Service Company AZ 

6.9.42.X Pacific Southwest Southwest Salt River Project AZ 

6.9.32.X Pacific Southwest Southwest Public Service Company of New Mexico AZ 

6.9.43.X Pacific Southwest Southwest Tucson Electric Power Company AZ 

6.9.37.X Pacific Southwest Southwest PacifiCorp - East AZ 

6.10.44.X Pacific Southwest West California Independent System Operator CA 

6.10.39.X Pacific Southwest West Nevada Power Company NV 

6.10.45.X Pacific Southwest West Los Angeles Department of Water and Power CA 

6.10.40.X Pacific Southwest West Western Area Power Administration - Desert Southwest Region NV 

6.10.46.X Pacific Southwest West Imperial Irrigation District CA 

6.10.36.X Pacific Southwest West PacifiCorp - West CA, NV 

6.10.47.X Pacific Southwest West Balancing Authority of Northern California CA 

6.10.29.X Pacific Southwest West Bonneville Power Administration NV 

6.10.48.X Pacific Southwest West Turlock Irrigation District CA 

6.10.38.X Pacific Southwest West Idaho Power Company NV 

7.9.35.X Rocky Mountains Southwest Public Service Company of Colorado CO 

7.9.34.X Rocky Mountains Southwest El Paso Electric Company NM 

7.9.25.X Rocky Mountains Southwest Western Area Power Administration - Rocky Mountain Region CO, NM, UT 

7.9.40.X Rocky Mountains Southwest Western Area Power Administration - Desert Southwest Region NM, UT 
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7.9.37.X Rocky Mountains Southwest PacifiCorp - East NM, UT 

7.9.32.X Rocky Mountains Southwest Public Service Company of New Mexico NM 

7.9.36.X Rocky Mountains Southwest PacifiCorp - West UT 

7.9.39.X Rocky Mountains Southwest Nevada Power Company UT 

7.9.23.X Rocky Mountains Southwest Southwest Power Pool NM 

7.11.25.X Rocky Mountains West North Central Western Area Power Administration - Rocky Mountain Region WY 

7.11.27.X Rocky Mountains West North Central NorthWestern Energy (NWMT) WY 

7.11.36.X Rocky Mountains West North Central PacifiCorp - West WY 

7.11.37.X Rocky Mountains West North Central PacifiCorp - East WY 

7.11.26.X Rocky Mountains West North Central Western Area Power Administration UGP West WY 

7.11.23.X Rocky Mountains West North Central Southwest Power Pool WY 

7.11.29.X Rocky Mountains West North Central Bonneville Power Administration WY 

8.7.21.X South Central South Midcontinent Independent Transmission System Operator, Inc. AR, LA, TX 

8.7.23.X South Central South Southwest Power Pool AR, KS, LA, OK, TX 

8.7.24.X South Central South Associated Electric Cooperative, Inc. AR, OK 

8.7.33.X South Central South Electric Reliability Council of Texas, Inc. TX 

8.7.32.X South Central South Public Service Company of New Mexico OK 

8.7.34.X South Central South El Paso Electric Company TX 

8.2.21.X South Central Central Midcontinent Independent Transmission System Operator, Inc. MO 

8.2.24.X South Central Central Associated Electric Cooperative, Inc. MO 

8.2.23.X South Central Central Southwest Power Pool MO 

8.2.31.X South Central Central Southwestern Power Administration MO 

9.8.11.X South Eastern Southeast Southern Company Services, Inc. - Trans AL, FL, GA 

9.8.12.X South Eastern Southeast Seminole Electric Cooperative FL 

9.8.7.X South Eastern Southeast Duke Energy Carolinas NC, SC 

9.8.9.X South Eastern Southeast South Carolina Public Service Authority SC 

9.8.5.X South Eastern Southeast Tennessee Valley Authority AL, GA, NC 

9.8.13.X South Eastern Southeast Florida Power & Light Company FL 

9.8.8.X South Eastern Southeast Duke Energy Progress East NC, SC 

9.8.10.X South Eastern Southeast South Carolina Electric & Gas Company SC 
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9.8.17.X South Eastern Southeast PowerSouth Energy Cooperative AL, FL 

9.8.14.X South Eastern Southeast Duke Energy Florida Inc FL 

9.8.22.X South Eastern Southeast Southeastern Power Administration GA 

9.8.3.X South Eastern Southeast PJM Interconnection, LLC NC 

9.8.15.X South Eastern Southeast JEA FL 

9.8.16.X South Eastern Southeast City of Tallahassee FL 

9.8.18.X South Eastern Southeast Florida Municipal Power Pool FL 

9.8.19.X South Eastern Southeast City of Homestead FL 

9.8.20.X South Eastern Southeast Tampa Electric Company FL 
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