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Electronic versions—called 
e-TEKs and e-Details—are free 
through select NCMA member 
websites. Find a member  spon-
soring e-TEKs and e-Details 
at ncma.org. All drawings in 
e-Details are downloadable elec-
tronically in DWG for AutoCAD 
and DXF, among other formats. 
Obtain hard copies of e-TEKs or 
e-Details at ncma.org or call the 
Publications Department at  
703-713-1900. 

retaining Walls —A Building 
Guide and design Gallery
The essential resource to con-

structing segmen-
tal retaining walls 
with detailed, easy-
to-follow, complete 
diagrams/charts for 
do-it-yourself hom-
eowners and land-
scape contractors. 

Order number 
TR212. 

Professional price $24.95

segmental retaining  
Wall Installation Guide
Educates contractors and  
owners in the proper techniques 

to install segmen-
tal retaining wall 
systems. This 
resource addresses 
the specific instal-
lation steps for 
engineered and 
non-engineered 
systems, and 
includes technical 
information regard-
ing excavation, 

geosynthetic grids, and more. 
Order number TR146. 
Professional price $4.00

e-TEK and e-details
NCMA’s TEK series and Details 
provide architects, engineers, and 
specifiers up-to-date informa-
tion on concrete masonry. TEKs 
include more than 130 technical  
bulletins on various topics related 
to the industry. A new TEK is 
published monthly, while oth-
ers are revised to reflect  code or 
building design changes, as nec-
essary. 

Prices reflect 
purchase price 
only. shipping 
and handling 
are additional.

T E C H n I C A L  r E s O u r C E s

design software for  
segmental retaining Walls 
SRWall version 3.22 covers 
design of both conventional 
gravity and soil reinforced 
walls, in accordance with 
NCMA’s second edition 
Design Manual for Segmen-
tal Retaining Walls 
(TR127A) and Segmental 
Retaining Walls: Seismic 
Design Manual (TR-160) for 
walls subjected to earthquake 
loading. Users are highly encour-
aged to read the manuals for the 
respective procedures before 
using the program. Windows 95 
or newer (2001). Note: This pro-
gram will not run on Windows 
Vista. New version available July 
2009.

Order number CMS11711. 
Professional price $182.00 

Buy the manual and software 
together and save $15. 
Order CMS11711 and TR127A. 
Professional price $233.00
 
Inspection Guide for  
segmental retaining Walls 
This publication provides an 
easy-to-understand resource for 
field use by installers, designers, 
and inspection personnel. The 
guide outlines parameters for 
design and construction require-
ments of segmental retaining 
walls, including basic engineering 
requirements, a design checklist, 
and a construction observation 
checklist—all based on NCMA’s 
design methodology for segmen-
tal retaining wall systems. 6 pages 
(1998).

Order number TR159. 
Professional price $3.50

To order visit www.ncma.org or call the publications department at 703-713-1900.

design Manual and software 
for segmental retaining Walls
This manual provides a stan-
dardized, generic engineering 
approach for analysis and design 
of segmental retaining wall units. 
A segmental retaining wall is 
constructed of dry, stacked units 
(without mortar) that are usually 
connected through concrete shear 
keys or mechanical connectors. 
NCMA members provide a vari-
ety of proprietary units. Included 
in the manual is the latest design 
methodology for gravity and soil-
reinforced earth walls, as well 
as design criteria, design tables, 
illustrations, installation pro-
cedures, and sample specifica-
tions. 289 pages; second edition, 
third edition available July 2009. 
(2002). 

Order number TR127A. 
Professional price $66.00
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The Cleghern’s of Tennessee Ridge, Tennessee are 
homeowners with a backyard problem that needed a 
solution. While their yard already had a pool, there 
really was not enough space around it to relax and 
entertain. This was due in part, to the large sloping 
hill at the back of their property. This hillside was 
also creating a serious drainage issue as well. With 
no constructive place for the run-off water to go, the 
excess water from the hillside was finding its way 
into the pool and flooding the crawl space under 
their home. The Cleghern’s needed a solution and 

they needed it fast. The homeowners sought out the 
assistance of contractor, Will Pinkerton of The Plant 
Ranch and sat down to draw up a design for their 
new backyard. Their first concern was to find a way 
to divert the flow of water from the hillside to keep 
their home and pool from flooding. The Cleghern’s 
also wanted to open up the space for more enter-
taining possibilities and add privacy to their yard 
with a fence. 

Pinkerton suggested building a wall made of con-
crete segmental retaining wall (SRW) units to man-

“�Everyone�that�has�come�to�our�house�is�
amazed�at�what�a�beautiful�job�they�did�
transforming�our�backyard.”�The Clegherns
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age the slope and increase the useable space in the 
yard around the pool. Drains would be installed 
to divert the water. And since the homeowners did 
not like the look of a wooden fence, a coordinating 
block was recommended to create freestanding con-
crete walls that would provide the perfect long-last-
ing privacy solution.

The homeowners really enjoyed the look and tex-
ture of the rough block pattern to match the feel of 
their overall design. Using the concrete SRW units, 
the contractor was able to push back the hillside 15 
ft (4.6 m), and finished the wall on each end with 
step downs to follow the grade of the slope, giving 
the homeowners a lot more entertaining space.

Drains were installed within and behind the 
wall to divert the water flow. The SRW unit wall 
was placed at the back of the house and wrapped 
around the yard to meet up with the retaining wall. 
Landscaping was added to the area to provide the 
perfect mixture of aesthetics and privacy while still 
keeping the yard feeling open and inviting. Once 
the project was completed, the Cleghern’s yard was 
transformed from a washed out and confined space 
with no privacy, into beautiful and functional out-
door living space that they can enjoy with family 
and friends.

Cleghern Family,  
Tennessee Ridge, Tennessee
ContraCtor
Will Pinkerton, The Plant Ranch
BloCk liCensor
Allan Block
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Water�Management
Do you have standing water or muddy places in your lawn or yard? 
A slope on your project that is directing rain water toward a home 
or building, or maybe a parking lot or driveway with standing water 
every time it rains? If any of these scenarios sound familiar, then you 
have a water management problem. Adding a retaining wall and 
proper drainage options to your project is your solution.

Water is an important resource, but in the wrong places can be 
a very destructive force. In fact, 90% of all wall failures are caused 
by improper water management. This is why it is important to con-
sider where the water on your project goes both during and after your 
retaining wall is completed.

Fighting the War on Water
Before we can begin to wage a war against water on a project, we 
must first determine the type of water present. Only then can we 
develop the solutions available to fight the problem. There are two 
basic types of water found on any given landscape project.

•	 Surface	Water
•	 Groundwater

surFaCe Water
Surface water can be defined as a water source above the ground. 
These water sources will need to be identified and taken into account 
during the design of the wall. Slopes above the wall, driveways, park-
ing lots, roof downspouts, irrigation systems and outdoor faucets are 
all examples of surface water.

groundWater
Groundwater can be defined as water that occurs within the soil. 
Sources include surface water infiltration, water table fluctuation and 
water moving above the layers of permeable soils. 

Groundwater movement must be managed before encountering 
the wall structure, including the soils behind the wall. Typically this 
type of water is not an issue on most projects, however, if during the 
excavation process you find water in your trench, be sure to seek 
help from a local engineer to ensure that the groundwater has been 
accounted for in your design.

Now that we know what types of water there are we can determine 
how best to manage them. There are three main ways to address the 
water on a site:

•	 Site	Grading
•	 Gravel	Fill	Zone
•	 Chimney	&	Blanket	Drains

site grading
The main objective in any wall project where water is an issue is to 
divert the water away from the reinforced soil mass.

Surface run-off is typically handled by diverting the water using 
berms or swales above the wall or by grading the site so that the  
normal flow of water is away from the back of the wall.
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gravel Fill Zone
The gravel fill zone is comprised of a clean well-graded gravel material 
that provides many positives to the design and function of your wall. 
Its primary function is to provide a quality material for compaction in 
and around the facing. Also, it aids in the connection with the geogrid 
and shear between block courses.

One of its secondary functions would be to provide a route for any 
incidental water that may get into the wall.

The gravel fill provides an area behind the block and in the cores 
where incidental water can easily drop though to the toe drain and 
keep hydrostatic pressure from building up behind the wall. Toe 
drains are an important part of managing this incidental water. All 
drains need to be either vented to daylight or attached to an under-
ground drainage system.

Chimney & Blanket drains
A chimney or blanket drain is another line of defense in our war with 
water. This drain consists of a blanket of clean stone beneath the wall 
and a column of clean stone behind the geogrid reinforced structure. 
This allows the water to migrate downward toward the base of the 
wall where it can enter the drain pipe and make its way away from 
the wall.

Now that we know what types of water there are and the differ-
ent ways we can combat them, we can better prepare for the water 
that will inevitably be present on the project site. As with any project, 
make sure you consult with your local engineer to ensure the water is 
accounted for within the design. Water will be defeated and the proj-
ect will be the victor!

the environmental BeneFits oF landsCaping
• Grass, trees and plants reduce soil erosion—a major cause of water pollution by pesticides, fertilizers and 

sediment.
• One tree removes 26 pounds of carbon dioxide from the air every year and it can produce enough oxygen 

for a family of four to live on—about 13 pounds annually. 
• Plants, trees and grass fight pollution and provide storm water control and shelter for wildlife. 
• Shrubs, turf and trees reduce noise pollution by up to 50%. 
• Proper selection and placement of plant material can lower heating and cooling costs by as much as 20%. 
• Trees absorb as much as 85% of the sun’s direct heat. 
• Eight average front lawns have the cooling effect of 70 tons of air conditioning.
• Trees can reduce power demand by as much as 59%. 
• Temperatures around grassy areas are about 25 degrees cooler than around dead grass or concrete “heat 

islands.” 
• One large tree can absorb as much heat as several window air conditioners and can lower temperatures 

by 10 degrees. 
• Healthy turf is a strong asset in fire prevention.

swale

Berm

Chimney drain
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A n  i n f o r m a t i o n  s e r i e s  f r o m  t h e  n a t i o n a l  a u t h o r i t y  o n  c o n c r e t e  m a s o n r y  t e c h n o l o g y

DETERMINING THE 
RECYCLED CONTENT OF 
CONCRETE MASONRY PRODUCTS

TEK 6-6B
Energy & IAQ   (2009)

INTRODUCTION

 Sustainable development has been defined 
as development that meets the needs of the 
present without compromising the ability of future 
generations to meet their own needs (ref. 1). 
This is often expressed as a holistic approach 
to building design, with the goal of optimizing 
environmental, economic and social impacts, 
from site selection through building operation 
and maintenance. A sustainable building opti-
mizes resource management and operational 
performance, while minimizing risks to human 
health and the environment. As such, providing 
a sustainable building project encompasses far-
reaching design decisions, and recognizes the 
interrelationships between virtually all elements 
and phases of the project.
 A range of products and programs has been 
developed to help designers achieve a more 
sustainable built environment. Whether in the 
form of design guidelines for particular building 
types, or rating systems that step the design team 
through a series of design considerations, all aim 
to provide practical guidance for achieving the 
almost overwhelming goal of sustainability.
 Referenced and in some cases mandated 
by some branches of the Federal government, 
as well as many state and local governments, 
the United States Green Building Council's (US-
GBC) Leadership in Energy and Environmental 
Design (LEED®) has become perhaps the most 

widely used of these programs in recent years. 
LEED is a voluntary rating system designed 
to provide guidance as well as national third-
party certification for defining what constitutes 
a “green” building. 
 Concrete masonry building and hardscape 
products can make a significant contribution to 
meeting LEED certification. This contribution is 
augmented by the recycled content potential of 
the companion products necessary for a con-
crete masonry wall, such as grout, mortar and 
reinforcement products. 
 Concrete masonry building and hardscape 
materials can contribute to earning credits in 
several LEED categories, including Sustainable 
Sites, Energy and Atmosphere, Materials and 
Resources and Innovation in Design. More de-
tail on LEED strategies incorporating concrete 
masonry and hardscape materials is available 
in TEK 6-9B, Concrete Masonry and the LEED 
Program, TEK 6-9C, Concrete Masonry and 
Hardscape Products in LEED 2009 and ICPI 
Tech Spec 16, Achieving LEED® Credits with 
Segmental Concrete Pavement (refs. 2, 3, 4).
 LEED includes specific rating systems for 
various applications. The information in this 
TEK is applicable to LEED for new construc-
tion, school, retail, and core and shell devel-
opment (refs. 5 - 8). 
 For these LEED programs, Materials and 

Related TEK:
6-9B, 6-9C

Keywords: aggregates, ASTM specifications, cement replacement, fire resis-
tance ratings, LEED, pre-consumer, post-consumer, recycled content, supple-
mentary cementitious materials, sustainability



must be given to ensure that the use of these 
materials does not adversely affect the quality 
or safety of the units or construction. Note that 
some recycled materials may only be regionally 
available. Designers should work closely with 
concrete masonry manufacturers to substantiate 
recycled content.

Unit Specifications
 Whether produced using recycled or virgin ma-
terials, concrete masonry products are required 
to meet the applicable ASTM unit specification 
(see Table 1). These standards contain minimum 
requirements that assure properties necessary for 
quality performance. For example, many concrete 
masonry units are required to conform to ASTM 
C90, Standard Specification for Loadbearing 
Concrete Masonry Units (ref. 12). ASTM C90 
requirements include material requirements for 
aggregates, cementitious materials, and other 
constituent materials, physical requirements, 
finish and appearance requirements, and permis-
sible variations in dimensions. 
 Aggregates, including recycled aggregates, 
for concrete masonry units are required to meet 
ASTM C33, Standard Specification for Concrete 
Aggregates, or C331, Standard Specification for 
Lightweight Aggregates for Concrete Masonry 
Units (refs. 20, 21), except that grading require-
ments do not have to be met. Aggregate charac-
teristics governed include limits on deleterious 
substances and aggregate soundness.

         Cements are required to meet ASTM 
C150 and supplemental cementitious materi-
als such as fly ash must meet ASTM C618 
(refs. 28, 29).  In addition to cementitious 
materials and aggregates, the ASTM unit 
specifications also allow for the inclusion 
of  "Other Constituents," such as pigments, 
integral water repellents and finely ground 
silica. For a material to qualify for inclusion 
in a concrete masonry product under this 
provision, the material:

•  must have been previously established  
as suitable for use in the product, and

•  must either conform to applicable ASTM 
standards or be shown, via test or ex-
perience, not to be detrimental to the 
durability of the units or other masonry 
materials.

Resources Credit 4: Recycled Content allows up 
to two LEED certification points for using materials 
with recycled content. The inert nature of concrete 
masonry lends itself well to incorporating recycled 
materials as cement replacements, as aggregates 
and as other constituents in the concrete mix. 
This TEK provides guidance on determining the 
recycled content of concrete masonry products 
for the purpose of earning LEED credit under the 
new construction, school, retail, and core and 
shell development LEED programs.
 The LEED for Homes (ref. 9) recycled content 
credit differs from these other programs. Con-
crete masonry walls are eligible for recycled con-
tent credit under the LEED for Homes Materials 
and Resources Credit 2: Environmentally Prefer-
able Products, provided the masonry contains 
at least 25% recycled content (post-consumer 
plus one-half pre-consumer, as described in 
the following sections). Note, however, that the 
National Association of Home Builders with the 
International Code Council has developed their 
own green building standard that has similar 
requirements (ref. 10). See www.nahbgreen.
org for more information.

USE OF RECYCLED MATERIALS IN 
CONCRETE MASONRY AND 
HARDSCAPE UNITS

 When concrete masonry products incor-
porate recycled materials, due consideration 
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Table 1—ASTM Specifications for 
Concrete Masonry Units and Hardscape Products

                                                            ASTM Standard                  
   Type of unit: designation:
 Concrete Building Brick  C 55 (ref. 11)
 Loadbearing Concrete Masonry 
  Units  C 90 (ref. 12)
 Nonloadbearing Concrete Masonry 
  Units  C 129 (ref. 13)
 Prefaced Concrete Units  C 744 (ref. 14)
 Concrete Facing Brick C 1634 (ref. 15)
 Solid Concrete Paving Units C 936 (ref. 16)
 Concrete Grid Paving Units C 1319 (ref. 17)
 Segmental Retaining Wall Units C 1372 (ref. 18)
 Catch Basin and Manhole Units  C 139 (ref. 19)



Fire Resistance Ratings
 For construction requiring a fire resistance 
rating, the use of recycled aggregates may im-
pact the method used to determine the hourly 
rating, because concrete masonry fire resistance 
ratings vary with the aggregate type(s) used to 
manufacture the units. Concrete masonry fire 
ratings can be determined by:  model building 
code prescriptive tables (ref. 22), a standard 
calculation method as provided in Section 721 
of the International Building Code (IBC) (ref. 
22) and the ACI/TMS 216 (ref. 23); testing in 
accordance with ASTM E 119, Standard Test 
Methods for Fire Tests of Building Construc-
tion and Materials (ref. 24); commercial listing 
services; and deemed-to-comply assemblies 
included in some building codes. These tools 
also include ways to increase a wall system's 
fire resistance rating through careful placement 
of additional materials.
 Currently, the standard calculation pro-
cedure applies to the following aggregate 
types: expanded slag, pumice, expanded clay, 
expanded shale, expanded slate, limestone, 
cinders, air-cooled slag, calcareous gravel, and 
siliceous gravel. When units are made with a 
combination of these aggregates, the fire rating 
is determined by interpolation (see ref. 23 for 
more detail). When aggregate types other than 
those listed above are used, the fire resistance 
rating is determined using a method other than 
the standard calculation procedure. 
 TEK 7-1B, Fire Resistance Rating of Con-
crete Masonry Assemblies (ref. 25) contains 
a detailed discussion of concrete masonry 
fire ratings. Additional considerations for 
recycled aggregates which are not listed in 
the standard calculation procedure are their 
stability, safety and load-carrying ability when 
subjected to fire.

LEED MATERIALS & RESOURCES CREDIT 
4: RECYCLED CONTENT

 By increasing the demand for products that 
incorporate recycled materials, the Recycled 
Content credits are intended to reduce the envi-
ronmental and societal impacts associated with 
extracting and processing virgin materials.
 LEED awards 1 point to projects that demon-
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strate that the total amount of a project's recycled 
content exceeds 10% based on both weight and 
the total building product costs.  An additional 
point is awarded if the recycled content reaches 
20%. Also, if the recycled content reaches 30%, 
a third point can be earned as an Innovation & 
Design credit. 
 LEED refers to the International Organiza-
tion for Standardization (ISO) for the definition 
of what constitutes recycled content, and for the 
basis of determining the percentage – i.e., weight 
(ref. 26). Recycled materials are those materials 
diverted from the solid waste stream, either dur-
ing the manufacturing process (pre-consumer) 
or after their intended use (post-consumer). The 
recycled content for LEED credit is determined 
as the sum of all post-consumer recycled con-
tent plus one-half of the pre-consumer recycled 
content.
 To claim this credit, the LEED NC Refer-
ence Guide suggests establishing a project goal 
for recycled content materials, and identifying 
product suppliers who can achieve this goal. 
The following sections describe how concrete 
masonry and hardscape products can contribute 
to recycled content goals.

Pre-Consumer Recycled Content
 Pre-consumer (post-industrial) content as 
defined by the LEED v2.2 reference manual is 
“material diverted from the waste stream during 
the manufacturing process. Excluded is reutiliza-
tion of materials such as rework, regrind or scrap 
generated in a process and capable of being 
reclaimed within the same process that gener-
ated it (Source ISO 14021). Examples in the 
pre-consumer category include planer shavings, 
plytrim, sawdust, chips, bagasse, sunflower seed 
hulls, walnut shells, culls, trimmed materials, print 
overruns, over-issue publications, and obsolete 
inventories.” (refs. 5, 26) It is important for the 
producer to work with the material suppliers to 
determine which materials can be considered 
recycled and which cannot. It is important for 
the producer to have documentation from the 
material supplier stating that a material is con-
sidered recycled for the purposes of contributing 
to LEED certification.
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Figure 1—Example Recycled Content Calculation for Concrete Masonry Units

A  LEED NC 2.2 provides an alternate method to calculate and report recycled content in concrete prod-
ucts that use supplementary cementitious materials (SCMs), such as fly ash or ground blast furnace 
slag cement. Either method may be used to report the recycled content of concrete products. The 
alternate method allows the recycled content calculation to be based on only the cementitious materi-
als, rather than on all materials in the concrete mix. This alternate method helps offset the fact that 
the recycled content calculation is based on weight, and SCMs are typically very low in weight. For 
concrete mixes with SCMs as the only recycled content, the alternate method will result in a higher 
recycled content value than the conventional approach. For mixes that incorporate both SCMs and re-
cycled content aggregates, the manufacturer may want to evaluate the percent recycled content using 
both methods.The basic calculation is the same as the conventional approach shown above, except:  

 -   when determining the percent post-consumer and percent pre-consumer recycled content, divide 
by the total weight of  the cementitious materials only, and

 -   when determining the recycled content value, multiply the percent recycled content by the cost of 
the cementitious materials only.

B  20% of the combined weight of the cementitious materials (Portland cement, fly ash, ground blast 
furnace slag cement, and other pozzolans) should be included, to represent the weight of water in 
the concrete mix that is chemically bound into the hydrated cement, and hence is part of the finished 
concrete masonry product. This water may be either virgin or recycled.

C Price information may be supplied if required, but only to the Producer’s direct customer and not to a 
third party. In the case of the alternative calculation method, the cementitious material value may be 
reported, upon request, as a percentage of the total price, but only to the Producer’s direct customer 
and not to a third party.

Method Applicable to All Construction ProductsA

Virgin Materials                    Recycled Materials             Totals
      Pre-consumer              Post-Consumer

Component: Weight, lb Weight, lb % Weight, lb % lb %
Sand and gravel 2,000 0 0.0% 0 0.0% 2,000 35.7%
Other aggregate 0 0 0.0% 0 0.0% 0 0.0%
Recycled aggregate No.1 0 0.0% 1000 17.9% 1000 17.9%
Recycled aggregate No.2 2000 35.7% 0 0.0% 2000 35.7%
Portland cement 425 0 0.0% 0 0.0% 425 7.6%
Recycled cementitious No.1 75 1.3% 0 0.0% 75 1.3%
Recycled cementitious No.2 0 0.0% 0 0.0% 0 0.0%
WaterB 100 0 0.0% 0 0.0% 100 1.8%
Other 0 0 0.0% 0 0.0% 0 0.0%
Total 5,600 100.0%

Both of these percentages: pre-consumer 37.1% 17.9% post-consumer
are to be reported to the design team.C

User-entered weights

Alternate Method for Concrete ProductsA

Virgin Materials                    Recycled Materials             Totals
      Pre-consumer              Post-Consumer

Component: Weight, lb Weight, lb % Weight, lb % lb %
Portland cement 425 0 0.0% 0 0.0% 425 85.0%
Recycled cementitious No.1 75 15.0% 0 0.0% 75 15.0%
Recycled cementitious No.2 0 0.0% 0 0.0% 0 0.0%
Total 500 100.0%

Both of these percentages: pre-consumer 15.0% 0.0% post-consumer
are to be reported to the design team.C



Post-Consumer Recycled Content
 Post-consumer recycled content is con-
sumer waste that can no longer be used for its 
intended purpose. The official LEED definition of 
a post-consumer material is “material generated 
by households or by commercial, industrial and 
institutional facilities in their role as end-users 
of the product which can no longer be used for 
its intended purpose. This includes returns of 
materials from the distribution chain (ref. 26). 
Examples of materials in this category include 
construction and demolition debris, materials 
collected through curbside and drop-off recy-
cling programs, broken pallets (if from a pal-
let refurbishing company, not a pallet-making 
company), discarded products (e.g.  furniture, 
cabinetry and decking) and urban maintenance 
waste (leaves, grass clippings, tree trimmings, 
etc.) (refs. 5, 26). 
 As with pre-consumer materials, a producer 
should work with the material supplier to docu-
ment that the materials being used are specifi-
cally documented as post-consumer recycled 
material for the purposes of contributing to LEED 
certification. 

DETERMINING RECYCLED CONTENT

  The LEED recycled content credit(s) is based 
on the recycled content percentages, based 
on the total value of all permanently installed 
materials on the project. Note that mechani-
cal, electrical and plumbing components are 
excluded from this total, as are specialty items 
such as elevators. In determining the percent-
ages of recycled content, the contribution from 
concrete masonry and hardscape products is 
added to the contribution from other building 
components. 
 The following sections describe the proce-
dure for determining the recycled content of 
a particular product, then combining all such 
data to determine the overall recycled content 
percentage for the project. The percentages are 
based on both weight and cost, as described 
below. 

For a Product
 The producer is responsible for reporting 
the percentages of pre-consumer and post-
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consumer recycled content for each product 
sold. If the producer supplies other products in 
addition to block such as reinforcement, mortar, 
etc., the producer should also document the 
recycled percentages in each of these products 
and report them to the contractor who purchased 
them. 
 The percentages are based on weight, as 
follows:

 As an aid to the producer, NCMA has devel-
oped a simple spreadsheet to calculate these 
percentages (see Figure 1). Figure 1 illustrates 
the process of determining the weights of all con-
stituent materials; determining the total weight; 
then determining the percent by weight of each 
recycled material. The total pre-consumer and 
post-consumer percentages are simply the sum 
of the individual material percentages in each 
category.
 Note that Figure 1 includes an alternate cal-
culation, applicable to concrete products only. 
This alternate calculation is described below.

For a Product: Alternate Calculation per 
LEED for New Construction and Major Reno-
vations
 LEED for New Construction and Major 
Renovations, Version 2.2 and the LEED Ref-
erence Guide for Green Building Design and 
Construction, 2009 Edition (ref. 5, 27) provide 
an alternate method to calculate and report the 
recycled content for concrete products that use 
supplementary cementitious materials (SCMs), 
such as fly ash or ground blast furnace slag ce-
ment. This alternate method allows the recycled 
content calculation to be based on only the 
cementitious materials, rather than on all materi-
als in the concrete mix. This alternate method 
helps offset the fact that the recycled content 

% post-consumer=
wt. of post-consumer recycled content

total material weight
% pre-consumer=

wt. of pre-consumer recycled content
total material weight



calculation is based on weight, and SCMs are 
typically very low in weight. For concrete mixes 
with SCMs as the only recycled content, this 
alternate method  will result in a higher recycled 
content value than the conventional approach. 
For concrete mixes that incorporate both SCMs 
and other recycled materials, the manufacturer 
may want to evaluate the percent recycled 
content using both methods to determine which 
method yields the best result.
 The basic calculation is the same as that 
described in the previous section, except:
• when determining the percent post-consumer 

and percent pre-consumer recycled content, 
divide by the total weight of the cementitious 
materials only, and

• when determining the recycled content value, 
multiply the percent recycled content by the 
total value of the cementitious materials 
only. 

 Use of the alternative calculation method 
requires that the value of the cementitious ma-
terials be used in place of the total value of the 
product when the LEED project team determines 
the value of the recycled content. The producer 
would likely benefit from describing this value as 
a percentage of the value of the whole product 
and not as a monetary figure. When requested, 
the producer should report this value to the direct 
customer and not to a third party.

For the Project as a Whole
 Based on information from the product sup-
pliers, the design team determines the recycled 
content value for the project as a whole as fol-
lows:
1. For each product, the percent recycled content 

is determined as the percent post-consumer 
(reported by the supplier) plus one-half of the 
percent pre-consumer. For the example in 
Figure 1, the percent recycled content for the 
concrete masonry units is 17.9% + 1/2(37.1%) 
=  36.5%
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2. For each product, the recycled content value 
is determined as the percent recycled content 
multiplied by the total product cost for the proj-
ect. For the hypothetical project referenced 
in Figure 1, if the total cost of the concrete 
masonry units is $90,000, the recycled con-
tent value of the concrete masonry units is 
0.365($90,000) = $32,805. It is important to 
note that the cost used in this calculation is the 
amount paid to the producer or the contractor 
for the product. It is not the cost of the indi-
vidual materials that constitute the concrete 
masonry or hardscape product. The product 
cost should be supplied by the contractor. It is 
the contractor’s responsibility to separate their 
labor charges from the material charges.

3. For the project as a whole, the recycled con-
tent percentage is determined as the sum of 
the recycled content values of each product, 
divided by the total cost of all of these products. 
If this total recycled content percentage is 10% 
or higher, the project earns one LEED point; 
if it is 20% or higher the project earns two 
LEED points. Projects with recycled content 
percentages of 30% or more may be eligible 
for an additional Innovation in Design point.

CONCRETE MASONRY UNITS RETURNED 
FROM A JOB SITE

 Unused concrete masonry units returned to 
the manufacturer from a job site are considered 
under Materials and Resources Credit 2: Con-
struction Waste Management. Under Credit 2, 
the building project with unused materials can 
earn LEED point(s) for returning those materi-
als, and hence diverting them from a landfill. 
If subsequently used on another project, the 
recycled content of the units as manufactured 
is reported to the contractor or design team, as 
for unused concrete masonry products. 
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The Ultimate 
Backyard 
Challenge

The competition is pretty stiff in the annual Watkins 
Ultimate Backyard Challenge. Companies compete 
for prizes such as a NMC CAT Skid Steer (worth 

$32,000) and bragging rights for creating the ultimate 
backyard. This year there were 11 competitors in the 

challenge. Landscape Architects judge the entries. Photos of the 
projects were posted on the UBC website and visitors could also vote 

for their favorite. If you are looking for inspiration, fresh ideas and 
examples of great project execution, then check out the entries. 
Although only one took home the title of winner, all are quite 
amazing transformations.

Carson enterprises

before

After

a Cut aBove landsCaping

After

before
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henton’s landsCape

dave’s keystone landsCaping

After

before

After

before
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indigenous

Jnl enterprise, inC

Bob and Laura Hamell only wanted a 
patio when they first met with Jim. For-
tunately for them, Jim thought outside 
the box and encouraged them to think 
beyond the patio. He offered an inspiring 
design that the Hamell’s fell in love with. 
“It took our breath away” gushes 
Laura. “We just said, wow. Just do 
it.” The Hamells have entertained 
25 family members and plan on 
gathering some work friends this 
summer to show off their backyard 
retreat. It is complete with a sooth-
ing water fall that trickles into a 
Japanese Koi pond. “We love the 
sound of water, says Hamell. We 
can hear it from inside when the 
windows are open. It is so relax-
ing. We are really drawn to water.” 
Laura also mentions that she loves 
the smell of the wood burning in 
the fire pit. “We’ve used it quite a 
bit. We have cooked hotdogs and 
s’mores with our grandkids. We’ve 
had pizza by the fire. It has brought 
us outdoors more in the chillier 
months.”

After

before

After

beforeUltimate 
Backyard 
challenge 

Winner
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outdoor innovations

sl Jensen ConstruCtion

mcCarthy landsCape and design

before

After

After

After

before
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The Watkins Ultimate Backyard Challenge is hosted by Watkins Concrete Block Company and is sponsored 
by	Anchor	Block	Company,	Pavestone,	Belgard,	Pave	Tech,	Techniseal,	Mallard	Sand	&	Gravel	Co.,	
Earthworks, Prosoco, and NMC CAT Rental.

Wall solutions

vip laWn and landsCape 

After

After

before

before

before
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d E T A I L  O F  T H E  M O n T H

Wall FaCe drain
Groundwater Conditions for a Wall Face Drain
1. Groundwater table at a minumum of 2H/3 below abottom of 

wall.
2. Negligble lateral (horizontal) groundwater flow into infill and 

retained soils

Choosing the Correct Drainage Filter Design
Groundwater Conditions for Case 1

1. Groundwater table at a minumum of 2H /3
below abottom of wall (  ).

2. Negligble lateral (horizontal) groundwater
flow into infill and retained soils

* May be reduced to 6 in. (152 mm) 
when drain material is placed in 
cores and between SRW units

Segmental 
unit

12 in.
(305 mm)

Grade to prevent 
surface ponding

Gravel fill

Geosynthetic 
reinforcement

Retained 
soil zone

Reinforced 
(infill) 

soil zone

See 
optional 
detail "A" 
below

H

6 in. (152 mm) min.

2H /3 Geotextile 
drainage filter, 
if required 
(optional)

Main discharge pipe (optional) 
gravity flow to outlet

Uniform graded gravel (GP)

Discharge pipe (gravity flow)

Slow draining well graded sand and 
gravel (SW, SM, GW and GM)

Optional Detail "A"

Groundwater Conditions for Case 2
1. Groundwater table near bottom of bearing pad (   ) or could rise 

to base of reinforced (infill) soil on a seasonal basis (   ).
2. Negligble lateral (horizontal) groundwater

flow into infill and retained soils

Segmental 
unit

12 in.
(305 mm)

Grade to prevent 
surface ponding

Gravel fill

Reinforced 
(infill) 

soil zone

Retained 
soil zone

Geosynthetic 
reinforcement

Main discharge pipe 
gravity flow to outlet

Geotextile 
drainage filter 
(if required)

< 2 3 H

H

Optional Detail "A"

Slow draining well graded sand and 
gravel (SW, SM, GW and GM)

Discharge pipe (gravity flow)

Uniform graded gravel (GP)

Geotextile

Blanket drain *
3 in. (76 mm) min.

* Chimney drain and/or blanket drain 
may be replaced with an appropriate 
geocomposite at the discretion of the 
wall design engineer.

See 
optional 
detail "A" 
below

Groundwater Conditions for Case 3
1. Groundwater table near bottom of wall (   ) or possible lateral 

(horizontal) flow into reinforced (infill) soil and retained soil on a 
seasonal basis (   ).

2. Lateral (horizontal) groundwater flow into reinforced soil will occur.
3. This complete drainage system provides maximum protection for 

SRWs and should be utilized when there is uncertainty as to the actual 
site groundwater conditions.

Grade to prevent 
surface ponding12 in.

(305 mm)
Segmental 
unit

See 
optional 
detail "A" 
below

H

Gravel fill

Retained 
soil zone

Geosynthetic 
reinforcement

Reinforced 
(infill) 

soil zone

Blanket drain *
6 in. (152 mm) min.

Main discharge pipe 
gravity flow to outlet

Geotextile 
drainage filter 
(if required)

* Chimney drain and/or blanket drain 
may be replaced with an appropriate 
geocomposite at the discretion of the 
wall design engineer.

Geotextile
Uniform graded gravel (GP)

Slow draining well graded sand and 
gravel (SW, SM, GW and GM)

Optional Detail "A"

0.7H

Chimney drain* (extend top 
0.7H  or maximum elev. of 
groundwater rise)

Discharge pipe (gravity flow)

Chimney drain to 0.7H  or 
maximum groundwater rise

Complete drainage system
Groundwater Conditions for a Complete Drainage System
1. Groundwater table near bottom of wall or possible lateral 

(horizontal) flow into reinforced (infill) soil and retained soil 
on a seasonal basis.

2. Lateral (horizontal) groundwater flow into reinforced soil will 
occur.

3. This complete drainage system provides maximum protection 
for SRWs and should be utilized when there is uncertainty as 
to the actual site groundwater conditions.

Wall FaCe and Blanket drain 
Groundwater Conditions for a Wall Face and Blanket Drain 
1. Groundwater table near bottom of bearing pad or could rise 

to base of reinforced (infill) soil on a seasonal basis. 
2. Negligble lateral (horizontal) groundwater flow into infill 

and retained soils



to receive one learning unit, read 

Backyard Transformation Washes 

Away Water Problems on page 4 and 
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 1. What is the main cause of segmental retaining 
wall failures?
a. construction problems
b. bad water management
c. Poor quality products
d. All of the above

 2. The water sources to consider on a retaining 
wall design and construction are surface and 
ground.
a. true
b. false

 3. A local engineer needs to evaluate the design 
to ensure the groundwater has been accounted 
for when groundwater is detected during 
excavations of the retaining wall site,
a. true
b. false

 4. What are some common sources of surface 
water?
a. slopes above the wall
b. Driveways, parking lots and roof downspouts
c. irrigation systems ands outdoor faucets
d. All of the above

 5. What are the sources of groundwater?
a. water infiltration
b. water table fluctuations
c. water moving through permeable soil layers
d. All of the above

 6. What are the main tools to manage water on a 
segmental retaining wall site?
a. site grading
b. gravel fill zone
c. chimneys and blanket drains
d. All of the above

 7. The site grading objective is to:
a. Divert water from the reinforced mass
b. increase natural slopes
c. Divert water from the site to the sRw wall

 8. What is the primary function of the gravel fill?
a. collect and divert incidental water behind the 
facing
b. Aid compaction close to the facing
c. Reach desired density without compaction 
equipment
d. All of the above
e. a and b only

 9. What is recommended to deal with run-off 
water?
a. Drain pipes
b. swales and berms
c. grading site away from sRw wall
d. b and c only

10. The main function of the chimney and blanket 
drains is to:
a. ease the geogrid installation
b. intercept and evacuate groundwater before it 
reaches the reinforced fill
c. Protect the geogrid from installation damage

A I A  Q u E s T I O n s  ( c i R c l e  t h e  co R R e c t  A n sw e R )
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