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Executive Summary

Mi | IS&nandg@@08podusiaredesigned to simplify the installation and improve the structural
integrity of retaining walls. It is the srositestyative and sustainable landscape product in the
markehat:

Is easy to install and transport
Has high strattutegrity

Is made from recyukgerials

Is durablspstainable eexj/clable

Usinghis material contributes t§'Lg#en building creditdeast twaategori@Sustainable
Sites and Materials & Resouiites potential to eaenasl points.

The use of SC100 areDS@&xterial instehthe traditional concret®blakous landscaping
applicatioesultsin a5%%6 reduction in overall environmentaki®®acedndtion in greenhouse
gasemissionser thproadu life cycle.

This documemtvides détaits
¢ how to eatrEED creditasinglese products
¢ life cycle assessoig¢hese produsisg two different methods

How to&nLEEDcredits

SC100 and3B(roducts will favorably contributéED¥aods inat least two categ@ries
Sustainablget: Sites and MdRasalurces. Table 1 and following discussion provides basis for claiming
LEEDcredits

Earn LEEDR
credits with

Millenia
Wall
Solutions

! LEE™rating system is administered by United States Green Building Council (USGBC) and is a benchmark for desig
construction of high performance buildings. Ref: Newafoorénmating, Reference Guide Version 2.2
2 Simulation results baSéh@Rib1 software
To be peer reviewed
* Consult your LEED
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Category: Sustainable Sites (poss|peinEER)

SS Prerequisite 1 ConstriiciipiPgltution Prevention

IntenReduce pollution from construction activitysby eargrotijngaterway sedimentation.
Requireménevent loss of soil during construction by stormwater runoff. Divert surface runof
volumes from digdrdrei@s into sediment basins or sediment traps.

Product Clas:100 systeam be quickly ins@dledtemporary retaining wall without the
decorative face assembly.

Environmental BEme#ibn and sedimentation control measures are isdiffclito minim

and expensive mitigation in receiving waters.

SS Credit 5.1 Site Development

IntenConserve existing areas and restore damaged areas. On greenfield sites, limit all site
disturbante40 feet beyond the building perimeter, Ddadabeywalkwayd,15

feet beyond primary roadway curbs and 25 feet beyond constructed areas

Requireméntring construction process, establish clearly marked construction and disturbanc
boundaries. Erect construction barrier to pretecfrexistiaghage and soil compaction by
construction vehicles. Coordinate infrastructure construction to minimize the disruption of th
Product Clas3.100 system can be quickly installed either as a temporary retaining wall withc
the decoratisice assemblgoapemanent structural control tm@asseeve.site

Environmental b&¥ieditr construction occurs on the site, protection of open space and sensiti
areas through the use of strict boundaries reduces damage to site ecology.

SS Credit 6.1 Stormwater Design

IntenEor existing imperviousness greater than 50%, implement a stormwater management |
results in a 25% decrease in volume of stormwater runoff.

Requiremaie approach to this caeiditlepending on tinglition of the project site at
thebeginningtbé project araties between different regions and climate conditions.

Product Clas2:100 systeam be used to harvest stormwater in retention ponds or reduce
stormwater runoff volumes withaksaining w

Environmental bérediteasre constructed and uripenmedbiltyeduced resulting

increased surface water runoff volumes via urban infrastructure (gutters, pipes, sewers) to r
waters. These volumes contain sedimenhtardiodrégs ¢chat have a negative effect on

water quality. Furthermore, conveyance and treatment of stormwater volumes requires signi
municipal infrastructure. Reducing or containing the generation of stormwater helps in restc
depleted stream thass.
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Category: Materials & Resources (poSilulimtsE€D

MR Credit Zbnstruction Waste Man@@émesdyclable) and Credit 2.2 (75%
recyclable)

IntenDivert construction and demolition debris from disposal in landfiRedineédncinerat
recyclable recovered resources back to manufacturing process.

Requiremérdcycle andf salvage at least 50% oby 5¢éight or volume of non

hazardous construction debris.

Product Cla#100 and3B&an be easily disassemhbl@@&ncbcyclable to manufacturing

plant for reuse.

EnvironmergakBRkecycling of construction debris reduces demand for virgin resources and
reduces impact associated with resource extraciioh (ranespsddigndfills
contamingtgindwater and encroaalmbievgieen space.

MR Credit /Recycled Cor(td%), Credit 4Recycled Con{@6eb)

Intenincrease demand for building products that incorporate recycled materials.
Requiremérte materials with recycledeontirat the sum of post consumer recycled
content plus-traéf of the pownsumer content constitutes at least 10% (1 point), 20%
(additional point) of the total dollar value of the material assembly in the project.
Product Clas100 and3®Gremade from 10@%ycled masetilde of these products

in building and landscaping will significantlyrdoethimumgpiie 5% and 10% recycled
content requirefoetite projecA calculation for recycled content is illustrated in Table 2.
EnvironmergabBProducts with recycled contettigethenkfoirgin material use and
reducsolid waste volumes.

MR Creditl Regiomahterial®%Credib.2 RegiorMhterials 20%

Intenincrease demand for materials and panewitsdhtad and manufactured within the
region, thereby supporting the use of indigenous resources and reducing the environmental
resulting from transportation.

Requiremére building materials that have been harvested, recoenathesiveell as m
within 500 miles of the project site for a minimum of the 10% (based on cost) of the total
materials value.

Product Clapontact Milléell Solutiooaprovide a regionalahddeumentation. The

angular rock fill is acquirgd $mcedl the SC100 struatigies oryb |bs approximately,

is easy to transport by road or ralil.

EnvironmenrgabBBy purchasing regimallyfactured materials, therloogl ec
supporteahdtransportation costs and envirqgatisraa ireduced.
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Tabld: Summary of possiblE\dgE&#n builglicredits with SC1006& SC

LEED Credit

Intent

Summary of Requirem

Basis for clainiB&D credit
with SQland SG0

SS Credit 5.1 Site
Development
(1 point)

Coreyve existing areas and res
damaged areas. On greenfielg
limit all sidisturbanoegO feet
beyond the building perimeter,
beyond surface wallandysjeet
beyond primary roadway curbs
feet beyond constructed areas

Durig construction proceg
establish clearly marked
construction and disturba
boundaries. Erect constr
barrier to protect existing
from damage and soil
compaction by constructis
vehicles.

SC100 system can be quick
installed either asrptzary
retaining wall without the de
face assembly or permanen
structural control means for
preservation

SS Credit 6.1
Stormwater Desigr,
(1 point)

For existing imperviousness gr
50%, implement a stormwater
manageftr@an that results in a |
decrease in volume of stormwsé
runoff.

The approach to this cred
vary depending on the co
of the project site at begir
of the project, varies betw
different regions and clim
conditions.

SC100 systeam be used to

harvest stormwater in retent
ponds or reduce stormwater
volumes with retaining walls

MR Credit zahd
Credit 2.2: Constry
Waste Manageme
Recyclabieya
Recyclable 75%
(2 points)

Divert construction and demdit
from disposal in landfills and
incineration. Redirect recyclab
recovered resources back to
manufacturing process.

SC100 and®®(an be eas
disassembled and 100%
recyclable to manufacturi
for reuse

SC100 and3®an be easily
disasserdtdads 100%
recyclable to manufacturing
reuse.

MRCredit 4.1and
Credit 4.2: Recyclg
Content (10%
Recycled Content
(20%)

(2 points)

Increase demand for building g
thatincorporate recycled conter
materials thereby reducisg imp
resulting from extraction and p
of virgin materials

Use materials with recycl
content such that the sun
post consumer recycled ¢
plus onbalf of the pre
consumer content constit
least 10% (1 point), 20%
(additional point}tadf total
dollar value of the materi;
assembly in the project

SC100 and3BCGre made fror
100%ecycladaterial. Use of
materiad building and landsc
will significantly contribute tg
achieving the 5% andety¥%ie
conteifor the pject.

MR Creditl and
Credit 5.2:

10% Regional Mat
20% Regional Mat
(2 points)

Increase demand for materials
products that are extracted and
manufactured within the region
supporting the use of indigeno
resouscand reducing the
environmental impacts resultin
transportation.

Use building materials thi
been harvested, recovere
well as manufactured witl
miles of the project site fq
minimum of the 10% (bag
cost) of the total materials
value.

Contact Milleaiprovide a
regional mateidaLimentation.
The angular rock fill is acqui
locally.
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Tabl@ Recycled Con#nalysis for SC1@) SC

% Recycled Cen
% total 100% postconsu
Recycled % Post consun + 50% pre Recycled
SC100 Weighlhs | content recycled consumer ConteNVeight
HPDE 3.5 1009 209 60% 2.1
PP 1.98 1009 209 60% 1.18
Paint 0.02 0% 0% 0% 0
Total Weight of Assembly 5.5
Total Weight of Recycled
Content 3.288
Recycled Content % 59.8%
% Recycled Con
% total 100% postconsu
Recycled % Post consun| + 50% pre Recycl&bnter
SG0 Weighlhbs | content recycled consumer Weight
HPDE 1.4 1009 209 6094 0.84
PP 1.08 1009 209 609 0.644
Paint 0.02 0% 0% 0% 0
Total WeiglhtAssembly 2.5
Total Weight of Recycled
Content 1.489
Recycled Content % 59.5%
Mass of
Cement Dollar value of % Recycle
itious Supplemen| Gemetitious Recycled Value content
Total Material, | Cemeittous| Material, (50% of pre $value of | based on
Concrele | Weight | (10%) Material% consumer) Concréte | cost
$
Cement 83.3 8.3 25% $ 1.03 | 0.13 2.5 5%

® Reference: USGBC New Construction & Major Renovation Version 2.2 Reference Guide, pg 267
® Assumes concostesd 00 for 3000 Ibs
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Life Cycle Assesqin@A) of SC100 and Concrete Block
LCAusingimaPkeersion 7.1 Softwalre Too

Life Cycle Assessment (LCA) is a method used to assess pbteptiatiinpants promess

the environmmerg a systematic analytical method that helps identify and evaluate the environmental
impacts of a specific process or comgetingpdqueduct life cycle. In order to quantify the
emissions, resource consumption, an@.eneegyitm@mental stresgerg)nmental impacts are
performed in a criaxtieave mannerlprihe operations required to transfatenamtonuseful

products, ihe use of the productaiis endflife or disposal or reuse.

The primary goahisf LCA for SC100 ah@ &€aining wall system is to quantify and analyze the
total environmental aspects compared to thedtaditamka esedrby the construction industry.

Tabl& Life Cycle Assessment Single Bdreeduction in overall impact, 65% reduction in climate change or
global warming

Title: Comparing 'Lifecycle_concreteBlock' with 'Life Cycle_wall100'
Method: Eceindicator 99 (H) V2.04 / Europe EI 99 H,
Indicator: Weighting
Per impact category: Yes
Skip categories: Never
Relative mode: Non
% changenfro

Lifecgctdncrete | Life Cycle Concrete Blocl
Impactaizgory Unit Block SCwall100 SC 100
Total Pt 0.8571584 0.3850556 -559 Decrease
Carcinogens Pt 0.2533681 0.0404862 -84%
Resp. organics Pt 0.0003191 0.0001782 -44%
Resp. inorganics Pt 0.110559 0.0830885] -25%
Climate change Pt 0.0882769 0.0309930 -65% Decrease
Radiation Pt 0.0003961 0.0011477 1909
Ozone layer Pt 1.5925585 4.8252765 203%
Ecotoxicity Pt 0.232533¢ 0.0381954 -84%
Acidification/ Eutrophiq Pt 0.0113273 0.0077715 -31Y%
Land use Pt 0.0100195 0.0045934( -54%
Minerals Pt 0.0063601 0.002170¢ -66%
Fossil fuels Pt 0.1439817 0.1763822 23%

Tables 3 is a summary efefghteshvironmental impact by tatdgosleven impact categories.
There is a significant reduction (8¥/@verall environmmgraeith the use of SC100 product
over the conventional concrete wall. Notioat treelsagiufican climate ehkamgely reduction in
CQ ®for the SC100 product versus concrete.

e —
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Figure 1 and Figure 2 shoetwwlndiagram and system boundaries assumed for life cycle of SC100
and concrete block. The thickness of connecting lines denotes the significance of the impact of the
step or product path. For example the disposal of concrete conbreoutemtie avhiile the

transport of SC100 (assumed to be 500 miles) has significant impact.

1p
Lifecycle_concret
eBlock
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10096

100%

ip
SC100Wall_block

249 kg
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49.3%

ﬂ

192 kg
Municipal
waste/US U

20.5%

Figuré Network Diagram for SC100 W\raib8ia

Life Cycle

Table 4 is a summary of the impacts expressed in DALY units (Disability ANjostedalife Years).

Figur@ Network Diagram for Concrete Block Product

(Cradle to Grave)

0.909p
Face_assembly_w|
assy ith_Transpo‘:t I 36.3kg 4,07 tkm 22.2kg
Concrete block, Transport, lorry Conrete Waste
44.3% 25,696 L] at plant/DE U AM 16t/RER U Scenarios_AM
16.2% 16.9% 65.5%

13.5kg
Municipal
wastefUs S

64.6%

10.7 kg
LandFilljCH S

56.1%

10.7 kg
Disposal,
municipal solid

56.1%

65% decrease in climate change withHe@13) however, an increase in fossil ful resource
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23%due to transportation. This is reduced if the plant is located closeBeahéhmebitbe
table shows a significant increase in radiation and ozone layer, tlereorsigitidiednalddss

is shown later in Figure 3.

Table: Life Cycle Assessment Damage As§88émazhictiocdnequivalent

Title: Comparing 'Lifecycle_concreteBlock' with 'Life Cycle_wall100'
Method: Eceindicator 99 (H) V2.04 / Eurgp&9 H/A
Indicator: Damage Assessment
Per impact category: Yes
Skip categories: Never
Relative mode: Non

% Chang

from Ceon

Lifecycle Concr crete Blo¢

Impact Category Unit Block Life Cycle SC] to SC 10(
Cainogens DALY 9.7299666 1.5547786 -84%
Resp. organics DALY 1.2257568 6.8441989 -44%
Resp. inorganics DALY 4.2457766 3.190886 -25%
Climate change DALY 3.3900586 1.1902116 -65% Decrease
Radiation DALY 1.521481B 4.40773688 1909
Ozone layer DALY 6.1158H0 1.853021 203%
Ecotoxicity PDF*m2yr 2.981198C 0.489685¢ -84%
Acidification/ Eutrophication PDF*m2yr 0.1452226 0.0996347 -31Y%
Land use PDF*m2yr 0.1284556 0.058889¢ -54%
Minerals MJ surplus 0.2672326] 0.092151 -66%
Fossil fuels MJ surplus 6.0496522; 7.41102( 23%
terrafore, inc. Pag®



Table 5 is a summary of the same data grouped in three dif@nenaategaitieassessment,
ecosystem quality and resources. The table shows an aecusasand eesigmificant decrease
(80%) in ecosystem quality. (Please see Appeadixy2itan quefipition)

Tablé&: Life CyclBamage Assessment by (hbégaime 80% reduction in ecosystem impact)

Title: Comparingciidte_concreteBlock' with 'Life Cycle_wall100'
Method: Eceindicator 99 (H) V2.04 / Europe EI 99 I
Indicator: Damage assessment

Per impact cate¢ No
Skip categories: Never
Relative mode: Non

Life Cyclefxrete | Life Cycle % (ange from Goete Block

Impactaegory | Lhit Block Sao0 SC 100

Human Health | DALY 1.7393985| 5.9885666 -66%
Ecosystem Qua| PDF*m2 3.2548764 0.6482101 -80% Decrease
Resources MJ surpl 6.3168848  7.5022352: 199
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The following figures shoovrthalizaéatedrom Tableid a graph. Figure 3 isvleeghted
contribution of each impact for Concrete block (red) and SC100 (green).

mPt
@
=]

f r
Resp. organics  Resp. inorgani Climate Radiation Ozone layer Ecotoxicity Acidification Land use Minerals Fossil fuels
cs change 1 Eutrophicatio

B Lifecycle_concreteBlock M Life Cycle_wall100
Comparing 1 p 'Lifecycle_concreteBlock’ with 1 p 'Life Cycle_wall100'; Method: Eco-indicator 99 (H) ¥2.04 [ Europe EI 99 H/A [ weighting

Figur8 Comparisondéighted Indivimhpeicter Concrete Block and SC100

Carcinogens

Figer4 is the cumulative bgtahtegory of each of the impacts for concrete block and SC100.
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Comparing 1 p 'Lifecycle_concreteBlock with 1 p 'Life Cycle_wall100'; Method: Eco-indicator 99 (H) ¥2.04 { Europe EI 99 H/A [ single score

Figurd. Comparison of Cumulative Impacts for Concrete Block and SC100
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Processes contrittuthregse impacts are shdehowing figukagure Shows individual
contributiara pareto chaftvarious processes during the product life cycle (cradle to grave) of
SC100.

Figur& Individual Process Contribution during the Product Life Cycle for SC100

Figure 6hows the individual contiibafansto afadus processes duriqppthect life cycle
(cradle to grave) for concrete block
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Comparing 1 p 'Lifecycle_concreteBlock' with 1 p 'Life Cycle_wall100'; Method: Eco-indicator 99 {(H) ¥2.04 } Europe EI 99 HfA | characterization

Figuré. Individual Process Contribution during the Product Life Cycle for Concrete |
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