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Jeffersonville, IN
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2016 LEVEE SAFETY MEETING

SHARED RISKS, SHARED SOLUTIONS”

US Army Corps
of Engineers
Louisville District

Tuesday 9 February 2016

9:00 to 9:15

Opening Remarks - Day 1

Colonel Christopher Beck, P.E., Commander, Louisville District

9:151t0 10:15

Overview of the Levee Safety Program

Eric Halpin, P.E., HQ Assistant to Dam and Levee Safety

10:30 to 11:00

Presentation by Risk Cadre - Levee Risk Assessments

Greg Werncke, P.E., Senior Technical Advisor, Risk
Management Center (RMC)

11:00 to 11:45

Understanding the Preservation of Large Diameter Gravity Pipes with
Structural Epoxy - Spray-In-Place-Pipe Liner (SIPP)

Danny Warren, Warren Environmental Inc., A&W Maintenance
Inc.

11:45t0 12:15

Interim Policy on Inspection

Matthew Whelan, P.E. - Levee Safety Area Representative
(LSAR) Upper Wabash

Ross Wright, P.E. Levee Safety Area Representative (LSAR)

1:15to 1:45 |Abandoning/Sealing/Removing Obsolete Project Components Lower Ohio and Green Rivers

1:45to 2:15 |Controlling Water with Water - Dam-It Dams Brian Francis, Dam-It Dams Product Specialist

2:15to0 2:45 |Public Alerts and Warnings: What really matters? \(/|\_/||I!(|:_)ehman, SEIEUIG L e S U S i

. . . . . . Trygve Hoff, American Concrete Pipe Association (ACPA)

3:00 to 3:30 |Installation and Inspection of Reinforced Concrete Pipes (RCP) Region Engineer that serves KY, OH, & IN
Levee Safety Areas (LSA) - Levee sponsors will provide short discussions  |Levee Safety Area Representatives (LSARS) -

3:30to 4:30 |on lessons learned on their projects. For example - issues with gate Alvey, Inspector; Bryan, PE; Lasoski, PE; Wright, PE; Whelan,
replacements; rebuild of pumps, mowing techniques, etc. PE.

73010 8:00 |Presentation: Silver Jackets Overview Brandon Brummett, P.E., PMP - Louisville District Outreach

Coordinator

"Life Safety is Paramount"

v 4.0
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AGENDA
Wednesday 10 February

2016 LEVEE SAFETY MEETING

SHARED RISKS, SHARED SOLUTIONS”

Sheraton Louisville Riverside Hotel,

US Army Corps
of Engineers
Louisville District

2016

John Bock, P.E., Chief, Engineering Division and Levee Safety

8:30 to 8:45 |Opening Remarks - Day 2 Officer (LSO)

8:45t0 9:15 [Painting and Repainting Waterfront Steel Structures Mark Jelinek, Sherwin Williams

9:15 to 9:45 |Programs and Project Management Studies Amy Babey, PMP, Chief of Plan Formulation Section

9:45 t0 10:15 Discuss Silver Jackets Study for Metro Louisville Emergency Preparedness Nathan Bryan, P.E., Levee Safety, Geotechnical Engineer

Plan (EPP)

10:30 to 11:00

Cannelton Relief Well Project

Rick Hockett, PG, Risk Cadre, Geologist

11:00 to 11:30

Overtopping Leading to Levee Breaches

Terry Sullivan, P.E., Geotechnical/Geology Branch Chief,
Eastern Division, Risk Management Center, Institute of Water
Resources

11:30 to 12:30

USACE Assistance During Emergency Operations

Don Walker, Emergency Operations Manager, Emergency
Operations Center (EOC) Louisville District

1:30 to 2:00 |Western Excelsior - Current Work on New Orleans Levee Systems _ _ _ _ _ | Lee Pierce, Western Excelsior_ ___________________
2:00to 2:30 !Mechanical Solutions to Pump Station & Levee Components ULz quenson: 22, I IR SIS (M)
Mechanical Engineer LRL
H&H Presentation on Revised Wabash River Discharges and Potential
2:30t0 3:00 {Impacts to Levee Sponsors Maintaining Levees Along the Wabash River; & [Richard Pruitt, P.E., Chief of Hydrology & Hydraulics Section

Potential Update Study to Ohio River Discharges - Study.

"Life Safety is Paramount”

v4.0
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Introduction To Woven Environmental Armoring

Turf Reinforcement Technology

USACE Application Projects
Levee Overtopping/Overwash
Channels
Ponds / Storage Lagoons Bank Stabilization
Dike Repair Slope Stability
Canal / River Bank Stabilization
Dam Overflow Structure Project
Shallow Plane Slope Stability




/ Presentation Outline

Storm Water Management
Applications Using Permanent Vegetated Armoring Materials

Introduction Western Excelsior Corporation

National Discharge Elimination System (NPDES)
+ Best Management Practices (BMPS) EPA Fact Sheets: Vegetated Swales & Turf Reinforcement Mats

Types & Performance Criteria Permanent Erosion Control Products
« 2nd Next Generation (High Performance Turf Reinforcement Mats HPTRM)
» Anchored Reinforced Vegetation System (ARVS) -

Design Consideration for Durability & Applications
« Hydraulic Stress Criteria
¢ Non-Hydraulic Stress Criteria
» High Loading / High Survivability Considerations

» Steep Slopes, Canal/River Bank Stabilization, Channels (Vegetated Waterways) Levee Overtop Armoring and Shallow
Plan Slope Failures

US Army Corp. of Engineers (ARVS Wave Testing & Specsintact Specs

Questions / Discussion
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About The Presenter

R. Lee Plerce

Director Public Agency & USACE Specification Development,
North America/South America

Western Excelsior Corporation (WEC), Chattanooga, TN
Experience

34 years in the Development of Technical Products & _
Specifications for the Construction/Civil Engineering Markets in
the US & International Market Place

Responsible for WEC Market Development, North/South America
Responsible for USACE Levee Armoring Development Nationally

Washington DC Legislative Development & State of LA (Coastal
Protection Restoration Authority (CPRA) Member

Member International Erosion Control Association

Member Erosion Control Technical Council
Past Executive board member




v

Erosion-related pollutants cost the
United States up to US$13 billion
annually.

United States spends over US $1
billion removing sediment from
harbors and waterways Annually.

EPA estimates that sediment
deposition in reservoirs from storm
water runoff costs up US $500
million annually.

Annual water storage replacement
costs from sediment range from
US$2 to US$6 billion.

Regulation

The Driving Forces:

» EPA - Environmental Protection Agency -
Via Clean Water Act (CWA)

» NPDES - National Pollutant Discharge
Elimination System

- Use of Best Management Practices for
NPDES Compliance (EPA TRM Fact Sheet)




Slide 4

LP1 Actual Cost documented in the Clean Water Act of 1990
Lee Pierce, 6/20/2014



Vegetative Covers Are Environmentally Friendly...

Enhanced Water Quality Through
Filtration and Infiltration, Reduced Site
Disturbance and Elimination of
Thermal Pollution




> tpa Fact Sheets

Best Management Practice

Uniled Saates Offica of Watsr B32-F-00-000
Ensranmrental Prolecion Washingtan, D.C Septerber 1505

Ageney

wEPA Storm Water

Technology Fact Sheet

Vegetated Swales

DESCRIPTION drminage system and can replace curbe, gatters and

ttorm sewer sysbems. Therefore, swales are best
A vegetated swale is a broad, shallow channel with ~ safted for restdential, indostnal, and commercial
a dense stand of vegelation covering the ide sopes  aveas wath Jow flow and smaller popudations.

and bottons. Swales cam be natural or manmade,
and are desggned fo wap particulate pollutants  APPLICARILITY
(su=pended solids amd trace metals). promote

infilration, and reduce the flow velocity of storm Wepetated swales can be waed wherever the local
water nmaff A fypical desige s shown mFigure].  clmate and soils peromt the establishment and

mamtenance of 3 dense vegetative cover
Wegetaied swales can serve as part of a stoom water  feambility of installmg a vegetated swale at a
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FIGURE 1 EXAMPLE OF A VEGETATED SWALE

ADVANTAGES AND DISADVANTAGES

Swales typically have several advantages over
conventional storm water management practice,
such as storm sewer systems, including the
reduchion of peak flows; the removal of pollutants,
the promotion of nmoff infiltration. and lower
capital costs. However, vegetated swales are
typically meffective mn, and vulnerable to, large
storms, because high-velocity flows can erode the
vegetated cover.

TABLE 1 EFFECTIVENESS OF DESIGN

SWALES
Pollutant Median % Remowval

Total Suspended 81
Solids

Oxygen Demanding 67
Substances

Mitrate 38
Total Phospharus ]
Hydrocarbons g2
Cadmium 42
Copper 51
Lead a7
Zing 71







Erosion Control Performance Levels
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Paved Concrete Channel




" EPA Storm Water Fact Sheet

Qualifies As:
Best Management Practice

United Stales Office af Wirter EPA A52.F.00.002
Erwiranmantal Protection  Washingion, 0LG. Saptermbar 1995
Agency

SEPA Storm Water

Technology Fact Sheet
Turf Reinforcement Mats

DESCRIPTION

This fact sheet describes the use of wrf
reinforcement mats (TRMs).  TRMs combine
vepetative growth and synthetic materials to forma
high=strength mat that helps io prevent seil eresion
in drainage arcas and on steep slopes. TRMs are
clussified as a “soll engineering practice,” n
cpntrast to concrete and riprap, which they may
replace in certain erosion conirel situntions,

High-volume and high-velocity storm water runoff
can :rmk ,w'i! within apen thanm:h’i, drainage
ditelses, and swales, and on steep exposed slopes.
increasing the transport of sediments into receiving
waters,  Water quality impacts of increased
sediment load inclede the conveyance of nuttient
and  pesticide  pollutants,  disruption of  fish
spawning, and impairment of aguatic habitat.

Teaditionally, hard-armor  erosion  control
techniques such as concrete Blocks, rock raprap, and
reinforced paving systems have been employed 10
prevent soil emosion in these highly erosive areas.
Although these permanent measunes can withstand
great lypdraulic forces, they ane costly, and they do
not provide the pollutant removal capabilities of
wvegelative Systems.

TRMs enhance the naneral ability of vegetation o
permanently protect soil from erosion. THMs are
composed of interwoven layers of non-degrisdable
geosynthetic materials such as polypropylene, nylon
and polyvinyl chloride (PVC) netting, stitched
together o form a three-dimensional matrix. They
are thick and porous enough to allow for soil filling
and retention.  [n addition o providing scour
protection, the mesh petting of TRMs is designed to

enhance vegetative root and stem development. By
profecting the soil from scouring  forces and
enhancing vepetative growth, TRMs can rise the
threshold of natural vegetation to withstand higher
hydraulic forces on  stabilization  slopes,
streambanks, and channels. In addition 1o reducing
flow velocities, the use of natuml vegetation
provides particulate contaminant removal through
sedimentation and  soil infiltration, and improves
the aestheties of a sie.

TEMs offer high shear strength, resistance to
ultrawiclet (LIV) degradation, and ineriness o
chemicals found in soils. Figure 1 illustrates the
applicability of TRMs within the spectrum of
available erosion control technigues. Temporary
erosion control blankets snd mats, also shown in
Figuse 1, eventually leave vegetation unprofected
and unreinforced, and should only be used to
establish vegetation under mild hydraulie sinstions.

TEMs, unlike temporary erosion control products,
are designed to stay in place permanemly to protect
seeids and soils and to improve germination, THEMs
can incorporate natural fiber materials 1o assist in
establishing vepetation. However, the permanent
reinforcement structure of TRMs is composed of
enfircly non-degradable svnthetic materials. The
stracture of @ typical TRM is illustrated in Figure 2,
A variety of ground-anchoring devices can be used
to secure TRMs, including: u-shaped wire staples,
metal ping, and wood o plastic stakes. Appropriabe
ground anchoring devices are chosen based on site-
specific soil and slope conditions.,

Vepetative seed selection 15 based on the
geographic region of the project and site specific
concems. Sources of information on seed selection
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LP2 Qualaifies TRMs as a Best Management Practice for NPDES Compliance.
Lee Pierce, 6/20/2014
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EPA STORM WATER FACT SHEET
Turf Reinforcement Mats
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MDM - DECAADABLE
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High Performance Turf Reinforcement Mats (HPTRM)
== Shear Stresses = 10 Ibs/ft, Tensile Strength = 3000 Ibs/ft
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e Key Learn
TRM Proven Performance Criteria

Primary Consideration Must Be Given to Performance Properties
» Mechanical Performance Properties
- Tensile Strength
- Higher Tensile Strength @ Low Strain ( High Modulus)
« Initial Tangent Modulus
. UV Stability
- Flexibility
» Hydraulic Properties
« Shear Stress
- Velocity

Structural (Performance) Properties Aid in the Products Long-Term Functionality
* Function Longevity

- Design Life Up to: 50 years
e Durability
« Non-Hydraulic Stress Conditions

- Temperate, Arid and/or Semi/Arid Climate Conditions
* Quality Control and Assurance

Lead to the Focus On Woven Homogenous Three Dimensional Construction



LP3

- Tensile Strength Important for 3 easons

Non — Hydraulic Stress Resistance

Resist Wheel Loadings

Heavy Mowing Activity
Construction Traffic

General Maintenance Activity
Debris Loading

Ice Flows

Animal Loading

Higher Factor of Safety

Design Life up to 25 or 50 Years

= Higher strength based on UV
degradation time allows for longer
design life

Property of Western Excelsior - All Rights Reserved - Do not Distribute

/Grps' armoring test called success by test tea
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LP3 You need to design not just for the Hydraulic Condtions but also look at these non-hydraulic condtions. If the exist, a HPTRM is

warranted.
Lee Pierce, 6/20/2014



LP4 v

2"d Generation Woven Homogenous
Three Dimensional Structure TRMs

Woven Construction
Homogenous structure assures dimensional stability
Provides for long-term durability

Loft and Structural Integrity Formed by Weaving
Process

No Laminated, Fused, Stitched Layers or composite
structures
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LP4 Ist Generation TRM Failurs led to the development & usage of Woven TRM_HPTRM Technolgy.
Lee Pierce, 6/20/2014



Yarn Extrusion Equipment
Extrusion From Resin Pellet Form to Finished Material
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LP5 After the yarns are extruded, the are spooled and then the hard is threaded on to a beamer. The beam is then installed on the weaving

look to produce the woven fabric.
Lee Pierce, 6/20/2014
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Weaving Equipment & Edge Rollup Salvage
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~ HPTRM Weaving Dobbie Head Looms
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Salvage Rollup

Property of Western Excelsior - All Rights Reserved
- Do not Distribute



15 Foot Wide Loom Capability
g Maximize Installation width to minimize overlaps & waste
Increase production rates & reduced cost
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~— Next Generation High Performance (HPTRM)
High Loading / High Survivability

Mechanical Performance Properties
Tensile Strength 4000 x 3000 Ibs/ft (59 kKN/m x 44kN/m)
Tensile Strength 3000 Ibs/ft (44 KN/m) @ 15% Strain
Initial Tangent Modulus = MD 10.8 kips/ft x TD 27.8 kips/ft

Initial Tangent Modulus =MD 14.5/TD 37.7 Kilo N/m
Stability 90% @ 6000 hours

Flexibility 0.524 in-Ibs (Ave)
Seedling Emergence (21 days) = 423%
Hydraulic Properties
Shear Stress 17 lbs/ft (814 N/m?)
Velocity 25 fps (7.6 m/s)
Application
Channels, Slopes, Ponds, Canal/River Banks
Up to 50 year design life
Non-Hydraulic Stress Activity

Regular mowing/maintenance activity, heavy
mowers/construction traffic/debris loading, wild life and/or
where greater factors of safety are required




Twofold test indicates

grass/HPTRM combo will
provide HSDRRS levees
with extra resilience to

storm surge overtopping

by Susan Sgsht

T rmanths ago, the Corps
WDQT Engineers. its non-
Fedaral sponsors, the LEL AgCan-
ter, and Evans-Graves Enginears
prapared a selechad section of leves
in 81. Charles Pangh for a spacal
arrmaning fest.* The test team laid
out High Farfarmance Turd Ren-
farced Maitrasses |HFTRM) plus
twa fypes of grass. and waded 60
days for the grass to grow, The test
wias twofold:

Test 1. Turf Establishment - this
test would evaluate the abiity of the
graas to take root through the
HFTRM and form a sturdy band that
wouid snchor the HPTRM and
“armar” the levee Armaring of lew-
aas i§ the [as] step n the complatian

Conhivad an pags 2

Algo in this issue:

MG kbW Peatedylemmr. . Fagel

'nge £

Corps' armoring test called success by test team

15-foat Bush Hog mower

Levee board tractors maow the grass at the levee test site in 5¢ Gharles Parish as
test team members closely abserve the work and take notes.

Growing the grass with HFTRM

Above; Todd Grantier, the Corps' test feam leader, checks the leves grass hefore
mowing operatians begln, Belew: a traclarsmower drives Mong the St Charles
Farish leves test slte mowing he grass!HPTRM combao.

- Betoot Flall mawer

(Gontnuad from paga 1 Test 2, Operations and Mainte-

nance = this test would detarmong
the abiity of the new grass'HPTRM
unit to withstand normal grass-
morwing operations. This {est was
perfarmad using the Pantcharirain
Lewea Distrct and East Jefferson
Lewea Distrct's own frackor-mower

af the Hurricane and Storrn Damage
Fisk Reduction System (HSDRRS).
Armaring provides the axira rasl-
iancs a leves would nesd fo with-
stand tha pessibility of overtepping
from a sbarm surge greatar than a
100-year $1a57,

Dlecember [, 2011

eguipment, |e., he eguigment they
own and e reguiany b et the
grass an their levess

The grass-cutting test was witnessed
by representatives of levee districts.
the Sfata’s Office of Coastal Protec-
tion and Restoration, the LEU Ag-
Canter and the Corps of Enginssrs.

Tough Gonditions

The anmoring 128t was started this
fall and was pupessefully planned for
this partion of the leyee system 1o
rmake the est as tough as possible,
Thi test team wanted ta prowve a
pairit

Tha test grass was given a mare 8
days to grow and take root through
tha HPTRM. “It would have been
ruch belies Lo have given he grass
120 days to grow,” said Mike Park,
Chigl of Task Force Hope, “And O¢-
toar i not the Bestlime fo plant
qrass, but hat was way aur tl’r'||r‘l;1
wiorked out.

“Wie selected one of the mast sevare
bends in the entre levee system,”
Park added, “and the most savera
loading environmeant {{ractor-
maowers) we could come up with.
And the ground was wel when tha
mawing was performed.” Thesa are
all lass than favorable conditions for
growing grass and for mowing op-
erations. The lest team's point was
that if the grass sould take rost
threugh the HPTRM and ancher il 1o
the |leyes in these less-than-igdeal
condibens, and i the mewing opera-
tians wauld ga smoathly an the
sharp levee bend, then cartainly the
grass will grow and the maintenance
work will go well when performed in
mare favarable conditons.

Cantinned on page 3
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LP7 USACE has fullly tested the HPTRM for Non-Hydraulic Stresses (Mowing) different tractors and different tire configuations. UACSE has

not fully approve the PP5 Xtreme Armor System.
Lee Pierce, 6/21/2014



Page §
Cantinued from page 2

“Cwr team was confident that we
could get the graes to grow through
tha HFTRMz.” said Todd Grantier,
the Corpe’ test leader. “Thare was
mare concarn about the mawing op-
erations.” Would the tracter-mower
bladas gt caughtin the HFTRM?Y
Would the maowsr blades taar the
HPTAM in the process of cutting the
grass, or pull up the HFTRM? Wauld
tha mowers slip whan peseing over
tha HFTRM an the severs bend in
tha lavea? “There wans no exiraondi-
nary proclams,”
said Gramtisr,
“everything vent
smaathly.”

“This = gaing 10
vark.” said Park,
“This wixs a very
sucsesshul lest,
and we leamed
safne irmgartant
lesgans from it

Lessans Learned

1. One obious kesson leamed, or at
least confirmed, is that it is bast o
plant levee gress in the spring. in the
proger growing season, and alkew it
lomger growing time before mowng
it. “ARhough it wasn't ideal to plant
grass late in the season,” sed Gran-
tier, “we leamed that by using sod
v can get turf wellesiabishad be-
fare the winfer dorrant sesson.”

2. The grass used in the leves tast
veas typical, commarcially-available
Bermuda sod. This is tha grass that
tha Corps will use, alang with
HPTRMS, 1o armor the HEDERS
levees. This grass is designed and
brad 1o groe at a slow rats. Al the
tirmsg of tha test mowing oparations,
tha grass was anly aBaut fva inchas

Decernber 15, 2011

Mowing grass an severe levee bend

“This was a very successful test, and we learned some

important lfassons from it." - Mike Park Chiet, Task Farcs Hope

Turf Fletation Tire

high after tvo manths of growing
The advariage here is that the levee
beards will not have to mow the lev-
ees as often as they preserdly da.
That i expectad o result in lawer
mairtenzncs costs.

3. Ancther intzresting lesson
leamed fram the HPTRM tasi had ko

Ribbed Agriculure Tire

do with the tractor tires, The large
Bush Hog tractor used in the mewing
oparations had rbbed sgnicuifure
tires which heve very deep treads
[see phato). "After severa’ passes an
the savers lavea band,” explainad
Grantier, “those tre freads cut the

Dr. Jaff Boasky of the LEUAgCanteryiof, and Togd Grantier, iie Corpb!
test beam leader, examine the Ing" test grass h-l’l;l-'m-l'rnn'q'i_ng I‘l-gins.'

Conbinued from pags 3

Conlinued an page 4

yeung grass down i3 the HPTRM,
The HPTRM was nol damaged, nor
wias the kevee, This cutting could be
aveiged if the fractor was fitted with
fef Natalion tires. “That will be ane of
the eonsiderations we will affer ta the
leves boards.”

4. Whan ths fractors passed over a
tast section with no HETRM, P& just
grass, the tires el deep mpress-
ians in the grass. When the fractors

passad over a grass/HPTRM combo
section, there were no tire impres-
sions made, “This tells to us that the
HFTRM reduces reaction to whes|
loading, and protects the levee dur-
ing mamnienance operafions by re-
dueing wheel slipsage and rutling.”
said Grantier. "A valwable lesson
lgamed.”

fuae Ocd, 5, 2077 MawNgller
hith- s mive usace armyNgil
hpes2! peff! ichobar 5 2011.pd

Decembes 15, 2011

Contact Information

.5, Army Corps of Engineers

Task Force Hope
(G0 BEZ-1B36

New Orlegns District
(B0 BE2-220

Hurricane Prafectian Office
(B B52-1708

The Sisfws Report Newsisifer
supports the information
program for Task Force Hope
and its stakehalders.

It also serves as the
prirnary tool far accurately
lransmmitting the Corps'
hurricane risk reduction effers
1o stakeholdars.

This is an onifne publicalion
that 15 open
to publie distnbufion.

This Iesue and pek lssues can ba faund 8k
hHp:ivevs: myn ussce army milthps

Commeris ard questions
ey b sent o the
Enaue Report eweletier adinor al:
b#wdpaoiEusacs. amy.mil

The Status Report Mewsleter
i5 an unofficial publication
autherized under the
pravisions of AR 360-1.
Views and opinions expressed

are oot naceszarly thaza nffhe

“This tells us that the
HPTRM reduces
reaction to the wheel
loading and protects
the levee during
maintenance
operations by
reducing slippage
and rutting”




Colorado State University

Engineering Research Center




/ = = = =
Colorado State University Hydraulic Testing Laboratory

Channelized Performance Testing

Product Installed on a Soil Plot,
Identical to Field Installation

Product Exposed to a Series of
Increasing Flows, Systematically
Increasing Shear Stress

Soil Loss Measured After Each Flow

Threshold of Performance Determined
as Shear Stress Associated with 0.5
Inches of Soil Loss (Average of All
Measurements)
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"HPTRM Vegetated Performance Testing




HPTRM Flume Testing Colorado State University

Property of Western Excelsior - All Rights Reserved
- Do not Distribute



~— Anchored Reinforced Vegetation Systerﬁ (ARVS)

High Loading / High Survivability High Performance Turf Reinforcement Mat (HPTRM)

Woven HPTRM Mechanical Performance Properties
Tensile Strength 4000 x 3000 Ibs/ft
Tensile Strength 3000 Ibs/ft @ 15% Strain
Initial Tangent Modulus = MD 10.8 / CD 17.8 Kips/ft
UV Stability 90% @ 6000 hours / 85% @ 10,000 hours
Flexibility 0.524 in-lbs (Ave)
Seedling Emergence (21 days) = 423%

Percussion Driven Earth Percussion Anchors (PDEAS)
Tie Down /Add Factor of Safety

Hydraulic Properties

Shear Stress 17 Ibs/ft A ity 7 -
Velocity 25 fps 1 i g : « o e e
Application

Channels, Steepen Slopes, Ponds/Reservoir, Canal/River Banks
Levee Overtop/Overwash Armoring & Shallow Plane Slope
Failures
Up to 50 year design life

Non-Hydraulic Stress Activity
Regular mowing/maintenance activity, heavy tractor

mowers/construction traffic, animals, debris/ice loadings and/or
where greater factors of safety are required




Percussion Driven Anchor Components

There are four components that make up our anchor system:

Anchor

Wire Tendon 53\

!

Top Termination

Lower Termination

Property of Western Excelsior - All Rights Reserved
- Do not Distribute
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INSTALLATION

(ARVS) Anchor Installation Sequence




Rhino Gas Anchor Driver

4 Stroke Gas Engine

No generators, compressors, air hoses
or extension cords required

Drives anchor drive rods with ease
Lightweight and portable at only 35 lbs
Inclinable to operate at any angle

Drive up to 1,000 anchors on 1 gallon of
gas

Powerful as a pneumatic driver
Saves time, money, and energy




" JackJaw® Anchor Jack

« Jaw and lever mechanism makes easy
work of extraction, removing drive
rods from tough soil in seconds

e Load-Lock Gripple Anchor Assemblies

e Pulls straight up and extracts without
bending

e Eliminates side loading and resulting
strain on operator’s back

e Saves labor by making it a one-person
job

* Constructed entirely of heavy duty
steel

« Adaptable base plate for soft soils

e Lightweightand portable




‘Typical Anchor Behavior
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WEC400-6-XA3-6FT-4AMM-Z
Anchor Physical Properties

Component  Material Physical WEC400-6-XA3-6FT-4MM-Z
Properties Percussion Driven Earth Anchor

Anchor Zinc Alloy (ZA 2) 5.0in.x1.62in.x123  Corrosion resistant pressure die cast
Head ASTM B-240-10 in. zinc alloy.

(LxW xH)
Lower Aluminum ferrule Length: 15.875mm N/A
fefnllgeier - MSh1844 (5/8”)
n Wall Thickness:
4.8mm(3/16")
Cable Zinc-Aluminum Coated 3mm (1/8”) diameter  Corrosion resistant zinc-aluminum
Tendon Carbon Steel 1x19 strand Zinc- coated cable.
ASTM A-1023 Aluminum Wire
Tendon 3FT
Top Zinc-Aluminum Alloy Diameter: 108mm Corrosion resistant pressure die cast
Accessory ZL2 (4.25in) zinc alloy. Coated with ClearClad
Bearing ASTM B-240-10 Thickness: 2.5mm Anodic.
Plate (0.1in)
Top Zinc Alloy Diameter: 108mm Corrosion resistant pressure die cast
Terminatio WAAWi (4.25in) zinc alloy. Coated with ClearClad
n ASTM B-240-10 Thickness: 2.5mm Anodic. Utilizing a ceramic roller &
(0.1in) directional locking device.
Performance Properties Value WEC400-6-XA3-6FT-4MM-Z
Percussion Driven Earth Anchor
Anchor & Cable Assembly kips 2.6 kips
Ultimate Strength
Anchor Weight Kg 182 Kg

Anchor Head Bearing Area* in2 6sqin




PRODUCT CODE

WELCADD-E ¥AS-BFT dMM- 2

B FT

CREATED Y

ANCHOR

CABLE SIZE |CABLE STRAND

SPECIFICATION REQUIREMENTS

1x19 [

1/8" |:mlm[:

war'muum

wecaoo 2] [14" @mm[]

X7

TX19

MINIMUM LOAD RATING 1,000 LES

CABLE TYPE

ZINC ALUMINUM | ® ] STAINLESS STEEL |

ULTIMATE LOAD RATING ZB00LES
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Typical ARVS Details
“An Anchored Reinforced Vegetation System (ARVS)”

Non-Structural Channel Tie — Down Application

Property of Western Excelsior - All Rights Reserved
- Do not Distribute



Panel |

Termination Trench
Sec Figare 2.3

Simulated Check Slot placed every
30 (9.1 m) (Max.} Sec Pancl 4

Oreerlap at roll edge
(0.5 o 1 A Typ)

Initial Trench J/

Fi, 1.1: No tural Channel Installation
Prespective View
1.5 iz (Mimm)

. 7 DR Sisel Washer

£f
28
i .29 in {$eman
ilz D Steet

Figure 1.2: Sieel Pin Fastener

Figure 1.3: Eanh Percussion Anchor Detail

Step | - Site Preparation

Prepare sie o design profile and prade. Remove
debrid, rocka, chods, o5 . Grround surface dhould be
mmieth perie Lo inkallntion i ennere HP=TRM
remnami m oomisdt with shope.

Step 2 - Seeding

Seoding of yitz should be conductad 1o design
requirenients or t3 follow bocal ot state seeding
POUETCITRNEY 8% Recetaary  Sead prioe to spplication
of HP=-TRM and include novessary sl mmendmants
anal fertilirer

Siep 3 - Pin Selection

Al a mindmum, 12 in long stoel, round pins with al.$
im head washer are 1o be used 1o wocure te HP=TRM
o e ground surface, Installation in mocky, sandy of
other bosrse wail may mequire allemsie Datenen
Jadgriwent should be applied by feld personnel o
ensure the pine provide saffichm: pollout reststance
wned the HIFTRM is i intimate onatact with the il
over the entirety of the natallstion

Step 4 - Selection of Anchors

Anchor sehoction iy detormined by geotechnical
o ad idpention of sxpoaure 10 e
clements. Anchor type sl sire matalled shall be in
conformance with requitninenis sapphiod within the
Primest wpen ficatiom,

Step 5 - Excavate Anchor Trench and Secare
HP-TRM

Excavaie s ttench along the top of the chzmne] nids
skopes and the upatresm terminal end of the channel o
perwre the edges of the HP-TRM. The trench should
nah along the longth and wicdth of te nstallation, be 2
A wide and 2 fi. deep. Anchor and pin HP-TRM
along botem of rench, il with compacted wdl,
overlap HP=TRM towerds toe of 1lope snd seour with
rorw of stagles (akawm in Figeres 23 and 3,13

Siep 6 - Secure Body of HP-TRM

Rodl HP-TRM down slepe from anchor tench. Po
i anchor bady of HP-TRM following the pataermn
shawn in appropriate figures (rpecifiod by il width
nd anchor dengity pattem). The spproprisis anchor
demaity patiern i determined by gootechnbcal
conditions and i presonted i the project
wpecifications. Loave end of HP<TRM umecured
allow for overlap shown m Fignre 4 1 and 42, Place
dawnatream HP=TRM wnderneath upitream HP=TRM
1o form shmghe paitern. Sovure scam as dhirwi m
Figure 4.1 and 4.2, C; 4 by
dow HP-TRM id | ko previous polls
Step 7 - Edge Treatments - Complete
Installation

Seoure downstream wormanal cdge as whown m Figee
21 snd 3.1, Secure odgen of insallation with
leomgriudinal snchor rench shown m Figure 2.2
Optionally, st the discretion of the angineer, the
provdect may be seoded on top and sl Gilled by
placing ans] smduothing top il in the volds of the
HP=TRM,

Non-Structural Channel Application
Standard Drawing, Perspective View
Provided by Western Excelsior

Project:

Drawing #
Page  of
Updated: 2/28/12




Iver / Canal Bank Stabilization

Typical Detall Section

CENTER LINE OF wnL\I
SOUTH R/W WIDTH = "aws” NORTH B/W WMOTH = "RwN"
EXISTING CANAL LE\»EE-\ Sﬂomagl. Blnﬁg "Agas
T — AVERAGE CANAL SURFACE
- ‘\\ R ELEV.
MIN. SOUTH

ayey g MATCH EXIST.
VATICN = . CROUND

-
PROP, SOUTH TOB
ELEVATION = VARIES
SACE DESICN SOUTH Tom
ELEVATION = “DSTE"

AVERAGE WATER

USACE CESIGN NORTH T08
ELEVATION = "DNTE™
REMOVED SﬂOD mm.

ES

CAMAL BANK SACKFILL
(SEE SECTION 2200 EARTHWORK
OF THE TECHNICAL SPECIFICATIONS)

RF REINFORCEMENT MAT
(SEE DETAIL S-EET 15)

TURF REINFORCEMENT MAT ANCH
MM, N A

(SEE SECTION 2200 EARTHWORK
OF THE TECHNICAL SPECIFICATIONS)
TURF RENFIRCEVENT s
. (SEE DETAIL SHEET 18)
MIN. CANAL BOTTOM WIOTH = "WCEW

TURF REINFORCEMENT MAT ANCHORS

TYPICAL CANAL SECTION

SCALEN.TS.

/‘D‘ISTNG CANAL LEVEE

ATION = "
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Figure 6.1: Initial Trench At Toe of Bank Detail
“Wote: This detml is for spplications where 100 scour is nl & concem

Figure 6.2: Longitudinal Edge Trench Detail

Compacied
Hackfill _\
A

Nirears: Anchor Upstream longitudinal edges of the

HBywem

P2 T T ik

Panel 6 - Cross Section View and
Detail of Anchor Trenches

Anchor trenches are installed to prohibit fow
from running unimpeded under the HP-TRM.

installation shall be secured as shown in these
drawings in Pancl 6.

Panel 7 - Cross Section View and

Roll 2-12 i i
Roll 1- 12 - Detail of Special Anchor Trenches
I L
Upstream and downstream anchor
i " . . : 7 : trenches shall be secured with
2l e & 9 B e e 9 9 9 anchors (PDEAs) and pins. Anchor
type and size are provided in the
I ] - = = = - = = ] = L = = = x = mjw wﬁwm m“hp m
Panel 7 provide staple and anchor
.5 1.5 1.5 L5 1.5 1.5 1.y 1.5 Percamsion Dives frequency.
O Earth Anchors
1.8
* 12" Round Top Pin
Profile View
—
Flow o ’ P .
Figure 7.1: Plan View of Anchor Trench Securing
) Non-Structural Channel Application | Project: Drawing # \"1": "f
% Standard Drawing, Perspective View Page _of _ Yot
Provided by Western Excelsior Updated: 2/28/12 v




Panel 9 - Xtreme Anchor System Anchor and Staple Pattern
12' Materail width, 1/2 Anchor per Square Yard Configuration

Flan View Anchor Pattern with Pins,
Anchor Pattern, Dimensioned Dimensioned Anchor Pattern with Pins
Roll 1 - 12 Roll 017 Roll 312 Anchor Trench
FPrn il arbe
IL ml:h'l-l
s
o — o (] b » 4 (=] b » ® b = 4 (=] o o b4 [a] Al verwn
| . he | 1e |15 1 1e [ is | 1e | 1 |1 e
[ k) 1 k) 1 T 1 T 1 1 1 %
¥ x—lr:-: o * * o * x * ® x ® = * L mb:_
—0
v
Q — Q
o
1.5
|
TP wtwald T nrmsalied,
e Sy o clarwy welhy
T L e R R
~| |=os
Profile View
Flow

. Non-Structural Channel Application | Project: Drawing #
Standard Drawing, Perspective View Page  of
Provided by Western Excelsior Updated: 2/28/12
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HURRICANE KATRINA = Demonstrated the Vulnerability
August 29,2005 of our Nation’s Levee System




Hurricane Katrina
Aug 29, 2005

Hurricane Rita
Sep 24, 2005

= One of America’s largest natural disasters

= (Cat 5 less than 12 hrs before landfall
= 127 MPH wind at Louisiana landfall

= Maximum surge of 28 to 30 feet along
Mississippi coast

= 80 percent of the city of New Orleans
flooded

Sod Industry Day

Cat 4 less than 12 hrs before landfall

175 MPH max sustained winds in Gulf of
Mexico

120 MPH max sustained winds at landfall
Cat 3 strength at landfall




C —————

- Mississippi River Gulf Outlet Levee
2.5ft Over Top of Levee
Katrina — August 2005




Wave
Overtopping
Effects




Effects of Hurricane Katrina

ERL.

Transition Erosion

Sod Industry Day 4
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ARVS Testing

ARVS CSU Testing Vs Modeled MRGO Levee Overtopping Condition

Shear stress, |b/f

24.0 2-growing
season TRM
19.0 Shear Stress @ 12 lbs/sf
124W eek .
Vegetated 2.5 ft Overtopping Flow
Pyramat Height of Katrina
- ’ -
14.0 —— at
Note: Levee side slopes lined _ - =
with vegetated Pyramat, n = - 0 -
—=—tailwater A | 0.040 ut F, G, and
—a— tailwater B //&\/ No Tailwater
8.0 — e tailwater C \
——tailwater D / \ \
—atailwater E */ \ \
+ tailwater F Paved levee crest // \ &\
- tailwater G n=0.015
4.0 —
No tailwater \\ j/ \\\é,f L
A\ /o Bt e+ |
P _.=__—/ \-—ﬂ:l—! \&\ — e L
_1_01\1\ 0.0 mﬂ 300 A0.0 50.0 850.0 700 2800 a0 D
X, ft




New Orleans
Levee and Floodwall Breaches

10 to 13 fest

Bto 15 feet

Max Flood De Pth

R
T

Sod Industry Day 5



IPET Findings / Lessons Learned

Findings
= The majority of the 50 levee
and floodwall breaches
resulted from overtopping and

subsequent breaching from
scour or scour induced

instability.
= For |levee breaches, the degree
of erosion and breaching was

directly related to the character
of the in place levee materials

= No levee breaches occurred
without overtopping.

Sod Industry Day

Lessons Learned

Design criteria should routinely provide
resilience of the structure to (e~ Armoring can

vulnerability to breaching. augment existing

. g | levee materials to
While levee resilience is di : -

y : provide additional
quality of levee materials and
emplacement, armoring can aug :
levee materials to provide additional resilience.

Design methodologies for structures that are a
single line of defense for life and safety need to
systematically and conceptually consider:

1. Adaptability for changing hazards (e.g., subsidence,
wetland loss)

2. Adaptability for future use/needs
3. Redundancy

4. Resiliency

Losses for a storm that exceeds design criteria
can be expected to be significant, but
dramatically less if the HSDRRS is resilient to
levee and floodwall breaching.

6



Authority:
4th Supplemental - P.L. 109-234

“...shall be used for armoring critical elements of
the New Orleans hurricane and storm damage
reduction system”

Key point: Authority for Armoring is unique to the
HSDRRS. No USACE design standards existed to
inform Armoring application.

Sod Industry Day 8



Armoring R&D Program
Wave Overtopping Simulation

= Commissioned Colorado State University to erect a
full scale wave overtopping simulator

» Apparatus applied Dutch mobile wave overtopping
simulator design to a full scale levee section

» Designed to test erosion resistance of alternative

Armoring materials for 500-yr HSDRRS overtopping
conditions

—_— | Principle o

| Wave Overtapping Simulator

! | vl[ ': webotity

Ovwrinpping dachaige g

Sod Industry Day g
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USACE Wave Overtopping Testing at Colorado State

Full-Scale Wave Overtopping Testing of Western Excelsior
PP5-Xtreme™ High-Strength Turf Reinforcement Mat

S

College <
Eake Wave Overtoppl .
R, Test Facility /7. Horsetooth
B A= B, Reservoir

| . (1 3 v _‘____.-' "__ -
e~ "Enrgineerifig

Research Cenfly

l:.‘ " .:I..

—

Flgure 2.3 Loaation of Wave Overiopping Tast Faclity.

Test Simulates Wave Heights From 6 inch to 8 foot ( Peak Spectral Wave period of 9.0 seconds)

Three Identical Test Sequences Equivalent to One Hour (Avg. Overtopping Discharge of 4.0 cfs/ft



Armoring R&D Program

Bermuda Grass Performance Observations

Fall 2010 Testing

* Green Bermuda (unreinforced/reinforced) —
survived 4.0 cfs/ft for 3 simulated storm hours

Spring 2011 Testing

= Dormant Bermuda reinforced w/ HPTRM —
survived 4.0 cfs/ft for 3 simulated storm hours

* Dormant Bermuda (unreinforced/reinforced w/TRM) — failed at 2.0 cfs/ft

*Overtopping rates were progressively raised to assess erosion
resistance capabilities of tested materials

**Maximum capacity of the wave overtopping simulator = 4 cfs/ft

Sod Industry Day 13



Sod Industry Day

Overtopping Erosion

a) Wave Overtopping

erosion

b) Surge Overtopping _
erosion

" e

c¢) Wave and Surge Overtopping

____________________ erosion
Q/,
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//Principle of Wave Overtopping Simulation

welocity

L
A thickness D
E i i tirme

i e

i Tabla 3.1. Surmmary of Wave Dvertopping Taating.
a) Wave Overlopping
Equvslant | Cumulzihe |  Avwarage m"‘ g:"‘"““:'
Run# | Durstion | Durstion | Discharge '“"’I ping
ihr) i) (fyry | Parbaur Valum
s fhesm
Water Supgy 1 1 1 a0 14,400 14,400
_ 2 1 2 40 14,400 28,200
Simulator velocity M™~_ 3 1 3 40 14,400 43,200

Vessel

time

flow thickness

tirme

b) Wawve Overtopping Simulation

(alter Van der Meer)

Measurements Describe — Distribution of Overtopping Wave Volumes
(In Terms of Incident Wave Parameters, Levee Freeboard & Levee Geometry)
Each Overtopping Wave — Characterized by Flow Velocity, Flow Thickness at the leading Edge,
And by the Duration of Overtopping Flow.



Q/

- Simulated Levee Slope Geometry
8ft length oriented on the 1 on 3 slope & 12ft oriented on the 1 on 25 slope

afEmp

[ 15 1 (4.6 m)

12N ETm) |

Figure 2.0 Dimensions and orientation of test trays.

Installation of Trays into the Wave Overtopping Simulator

. ‘ L = "'F".ﬁ; B AN, 'x__H‘

Figure 3 2. Planter tray Installaton imto the 'Wave Overtopping Tost Frllity.




Grass Growth & Wave Overtopping Testing at CSU

- ——

Sud'l'nustry'l_]a —— —— . - - 11




USACE Wav

The Corps plans to achleve 100-year level
risk reduction for the Hurricane and
Seorm Namage Rlsk Recluction System
(HSDRRS) by June, 2om. Armoring of
levees will add an additional level of risk
reduction known as “resiliency.”

Armoring 15 omae of the major
components of resiliency” said Reuben
Mabry, 2 Corps Aemoring Team levcler
and a Senler Frogram banager with Lask
Forre [lope. “Resiliancy bs the abiliLy
for a structure to withstand forces
greaturtban 1t was desiyned for; in the
care ol Lthe IISDRAS, thal epald mean

up to a goo-yoar cvent
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USACE Wave Overtop Testing
Time Lapse Photos

Colorado State University (CSU) designed, fabricated, calibrated, and suc-
cessfully operates a unique Wave Overtopping Test Facility capable of
simulating full-scale wave overtopping having maximum average overtop-
ping discharges up to 4.0 ft3/s per ft (4.0 ofs/ft) and higher depending on
the incident wave conditions. The Facility simulates intermittent wave
overtopping by controlled periodic releases of specified volumes of water
held in a large vertical container.




“Down & Upstream Tray Views Pre-Testing

e-Test

Urevernty - Erine s ne Resands Cenies Viveybiern Exalvius PP S KindTh,

The Westarn Baoe bnor FF5-Xreme™ HETRM let tray st was inetalled in
the furne and prepared los temting on 2 May 2014, Figures 4.3 - 48 oon-
tain photographs showing the installed tram. Figures 2.3 and 5.4 show the entire slope Lockung (rom upsteeam and

dowmtreun end s, reepectively.
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FIErs 43 Lipetrearn snd of wetailad FPE K mar™ HFTRM ey (A7 1 Siing,

Property of Western Excelsior - All Rights Reserved - Do not Distribute
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Vlew of Trays HPTRM after 1 Equwalent Hour
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{ew of Trays HPTRM after 2 Equivalent Hour

Universily - L A1, Reme and Genked Wl Enastsi ! PR T,
ra— '. I
&
i




P————

{ew of Trays HPTRM after 3 Equivalent Hour
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Soll Loss Estimated From Topographic Survey Data

USACE Sources Sought Wave Overtopping Tesis

First Survey Datafile PreTesiE3WesternExcelsior.csy Ditterence Batwean Surveys
1055
e~

1050

= W0ds -
.
§ - 0.1
by Al |
. g 1046
P . =
- - - UE 0.1
- é wask
[ =
= e L b.t8
wes e 1030 Y
i P ‘ J
oo -~
s 1028 -
o
i i
Down Fluma, ft v 1020 P
Crass Flume, ft

Pre-Test Survey Points Fitted to Grid
Results
General Erosion was less than 1 Inch & less the 2 Inches at the Slope Transition
Anchor Reinforced Vegetation System Judged to be Very Good for the Xtreme Hydraulic Loading Conditions
The ARVS Armor System continued to function as effective slope protection & approved for use

Property of Western Excelsior - All Rights Reserved - Do not Distribute



HPTRM Typical Design Section
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Armoring Plan

mﬁllll'l'lll NEW ORLEANS HURRICANE AND STORM DAMAGE RISK REDUCTION SYSTEM (HSDRRS)
HSDRRAS Perimeter Armoring Plan: 16 Septamber 2014

» 80 miles of sod reinforced with HPTRM
* 4.5 million square yards of sod required
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USACE Army Corp. of Engineers New Orleans District
WBV-14f.2a Louisiana Highway 45 Levee, Armoring Pilot, Jefferson Parish, LA




WBV-14f.2a Louisiana Highway 45 Levee, Armoring Pilot, Jefferson Parish, LA
ARVS HPTRM Installation




ARVS Armor System
Rolls are Flat to the slope for Intimate Contact
Seams are straight hot corrugated

E;ITF

?'.. 3




ARVS Armor System (HPTRM)
Finished Installation — Ready for Seeding










US Army Corp. of Engineers
WPV-ARM-01, W9112P8-15-D-002
HSDRRS, Westbank & Vicinity System Armoring
Plaquemines Parish, LA
(45,000 Square Yards)
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ARVS Armor System Installation
$100 Million Pump Station



Finished ARVS Armor System Installation
Levee Ready for Sod




US Army Corp. of Engineers
LPV HSDRRS Leve Armoring
Lake Pontchartrian & Vicinity System Armoring
Plaquemines Parish, LA
( 300,000 Square Yards)




ARVS Armor System Installation

et T S

-'-I '«-m":um* 1
'!,{1 s \\“ ]
t\‘-{-» e '-'-.'_'.'.'. =

‘-ﬂa"g% /-- ;




Finished ARVS Armor System Installation
Levee Ready for Sod

T




Finished ARVS Armor System Installation
Levee Ready for Sod




Finished ARVS Armor System Installation

! |




Finished ARVS Armor System Installation




Structural Application — Shallow Plane Failures [

s e profle and prade Pamsevw debrn,
mﬂm“ suriace thould be mmooth
poec to mmnibeon o emsare HP-TREM resmams =

comtact with wops

Sop 2 - Seading

Seeding of uie hould be conduched to deigs

reqrasesnenty of i Sollow local of viate ceading

gl_:nu-;r. Seed prioy w of
TRM and torkede peceisary toil awd

fernicrer

Stap 3 - Pm Selecticn

Atamineeee 11 m ooy eeel round peny with 2l §

i bead wranhar are o be wsed o wecure the HP-TEM fo
the prowmd curface. Installation i rocky. wsdy or other

I imrEmate conmet with the sodl over the smmreny of the
mealtos,

Step 4 - Selecnon of Anchors

Ancher selecton i1 determned by peoteckical
condman wnd copuderanes of ORI 10 the
elementn. Ancher rype and sow insmlied thall e =
conformunce with regurements mppied within e
pemect specificationt.

S5tp 5 - Excavame Anchor Treach and Secure
HP-TEM

Excavate 3 mench along the top of the chasngl side
wopes and the uprmeae termural sed of the chamre] w
secure the adpet of the HP-TEM. The trench thould
rus aiany e and wadth of the panallanoe. be 1
£ owdeand 1 Aschor and pis HP-TRM aloay
banes of peech. 55 vt compacted sod. everlsp
HP-TPM rowards toe of tiope and serare with row of
izl (shows in Fapmes 11 3aad 12.1)

Sop § - Secure Body of HP-TRM

sachar follewing the pamers thows
:d-hu'_r lt1’:- e e -:;‘u-;
Paftern o detemmiced m‘m
presanted m the procect specificances. Laove end of
HP-TRM uzsecured 1o allow for overlap thows &2
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Figure 5.1: Overview of Xtreme Armmor System
Om A Slope

* Now: Far Clanry. Perpeceve View Does Mot Show All Pas And Anchers sddinon to weedmy aeder the ousmy
Non-Structural Channel Application | Project: Drawing #
Standard Drawing. Perspective View Page _of _ j EWTLAN
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~— New York Southold Dike Repalir Pro/ject
Hurricane Sandy — USACE & NRCS

MATERIALS

System shall be the ArmorMax System as manufactured by Propex (800-621-1273) or
approved equal.
All components of the stabilization system shall be furnished by a single manufacturer as a
complete system.
High Performance Turf Reinforcement Mat — (HPTRM)
HPTRM shall be a lofty three dimensional woven polypropylene geosynthetic specially
designed for erosion control applications on levees, slopes, canal/river bank stabilization and
channels. Matrix shall be composed of monofilament yams woven into uniform
configuration of resilient pyranud-like projections. HPTRM should exhibit very high
terlock and remnforcement capacity with both soil and root systems. It should also
demonstrate the combination of high tensile strength, flexibility and UV resistance. Turf
Reinforcement Mats manufactured from composite or discontinuous materials, loosely held
together by stitched or glued netting, or composites of any type, shall not be allowed with
this system.
Should the contractor substitute this item. he shall submut a site specific slope stability
analysis that verifies that 1t 1s in fact equivalent. The stability analysis shall include the
following:

o Overall Design Methodology
Input Parameters
Calculations / Model Qutput
Anchor Strength, Length and Spacing
Factor of Safety to support the slope reinforcement design based off a minimum of
two conditions analyzed:

* Draned Condition

*  Undrained Condition

o o o O

The HPTRM shall meet he following requirements

| ‘ Propery
Property TestMethod  {Tnts Regien
Tickess  |ASTMD43%s | s

1nm 10.

Restliency ASTMD-G524 Jpereent |80

» mblavg) (0534
P

Flexibilty ASTMD-G3T: o) 6100

oyl |35

gm |45

. hsf 40003000
Tensle Srength | ASTM D816 wo s

Tensile Elongation | ASTMD-4395  [peroent |23

Light Penctrstion | 0
Oy STUDAST et 1M

UVResstance~ [ASTMDA355 {percent——|90% @ 6,000 s

Mass Per Untt Area | ASTM D-6366

These matersals shall conform to the following Minimmum Average Roll Values (MARV) for physical
properties, &5 dertved fom qualty control testng performed by a Geosynthefte Accreditation Insfiute -
Laboratory Aceredifaion Program (GAL-LAP) accredited laboratory.

Manufacturing Quality Control
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~— Hurricane Sandy Southold Dike Repair Project
USACE Project — Long Island, NY

Latham Farm - Dike Rehabilitation Project
Section Line 3 @ Station 2+50.00
South Dike

TOWN OF SOUTHOLD w—
LATHAM FARM - DIKE REHABILITATION PROJECT

LATHAM FARM TOWN OF SOUTHOLD
oy -

Eavaton

et e e Terry Farm - Dike Rehabilitation Project
’ - Section Line-7 @ Station 6+50

Project Totals 10,000 Square Yards
Slope Stability Analysis Required )
Using Large Anchors — 6ft Depth T
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— Hurricane Sandy Southold Dike Repair Project
USACE Project — Long Island, NY

Property of Western Excelsior - All Rights Reserved
- Do not Distribute



Large Anchor Installation Video
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Installation of Xtreme Armor System
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~ Finished Installation Xtreme Armor System Hydro-Seeded
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Western Area Power Administration
Fort Randall-Sioux City 230kV Transmission Line
Sioux River Bank Stabilization Near Structure 103/4
Sioux City, lowa

ARVS Armor System

Combination High Performance Turf
Reinforcement Mat & Percussion Driven Earth
Anchors

Typical Cross-Section Detalls — Conceptual Only
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Originally Designed Articulate Concrete Block

EXISTING BANK FRE':ILEﬂ\

WATER LEVEL
I.:-PPF:';: WATED

— DUCKEILL EARTH ANCHORS, WODEL 13&,
OR APPROVED EQUAL S0TL AMCHOR
(TYPICAL OF 181,
UNTTED STETES DEFATTUENT OF EMEASY
WESTERN AREA PORER ADWINISTRATION
UFPER CHEAT PLATHE OmETRICTION — HURSH, SOUTH DapaTs
FORT RAWDALL-SL0UX CLTY
T
10374

T-LINE STRUCTURE

BANK CROSS=SECTION DETAIL
MOT TO SCALE
UPSTREAMACOWHSTREAM AMCHORS
PESaEn SATLEEN LOWE  spppoven PET BOM
HAHALIR , UFFIA GACAT FLAIWS
OWETHUCT [3M SFFECT
Fl—sc—f] 2032

[*| DECEMBER 7, Z01Z



Centerline 1ft x 1ft Anchor Trench —— n e — H

Centerline 1ft x 1ft Anchor Trench

,

Length Varies

N

! | 6 0z Non-Woven Geotextile | . I 1 Feet 2 Feet |
I = Min, Min.

PP5-Xtreme Armor System |

Section A-A Detail | At

I 18 Inch Pins w/Washers
| . Installed @ rate of 3 Pins / Square Yard

Percussion Driven Earth Anchors (PDEAs) 3ft Tendon
Installed @ 0.5 anchors /SY (See Anchor Pattern Detail)

! Min. uvnrki
I

i 2Feet  1Feet I

1 | 127 & 18 Fabri Pim Spcilicains

..
TR Do e St W

s i
1@::-'«5.1.. Fumare 5.3: Earth Percussuon Aschor Detard

8 0z Non-Woven Geotextile
Placed below the PP5 Xtreme HPTRM

Fort Randall —Sioux City 230kV Transmission Line WVESTERN

Bank Stabilization Near Structure 103/4 X >

ARVS Armor System Combination High Performance Turf Reinforcement Mat (HPTRM) & PDEAs
Typical Cross-Section (No Scale) — Conceptual Only













SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Project Site Existing Conditions







"~ South Florida Water Management
Typical Canal HPTRM Reinforced Section

SOUTH B eI0TH = “EwWs"

NOHTH 8% WDTH = "

EMISTING CAMAL LEVEE 50D ALL DISTURSED AREAS
T ——— avERACE Camal surFacE
AP WATI

L e

-
MK SOUTH LEVEE FLEWATION = “WSLE" = -

8F REMFORCERENT MaT
{SEE DETAIL SHEET 14}

TURF REISFORCEWMENT WAT A&
| M A W - =

E% Ti THE
AVERALE CAnAL SURFALE e ——
b =~ < - '\-\..

WATEM ENST R
Bamib T N MORTH LEVEE ELEVATION = “WLE

(SEE SECTION FP00 EARTHWORK
OF THE TECHMICAL SPECIFICATIONS)

SHEET 1)

TSR DETAL
TURF RENFORCEMENT WAT ANCHOSS

W, CANAL BOTTOW WIDTH = Wi

TYPICAL CANAL SECTION

ECMENMTES

SO0 ALl DISTURGED AREAS
A S0P EXISTRMG TANAL LEVEE

L




oro Canal Bank Sta on

Atkins Engineering

Section 1 Slope Stability Results with HPTRM Anchor Consideration

Maximum Anchor Spacing = 5 feet

vertical by 4 foot honzontal NHWL 1.36
(top row @ Elev. =10.5 feet NGVD)
Anchor Length = 6 feet

nalysis

Anchor Tension = 150 pounds NLWL 1.35
SECTION 1
ELOFE 118K
tarw hemes i = 08wkl e sy s o0 el SECTION 1
g B s Toh it et W PP, B 41705 54 8 Bl SLOPE TV-258

P B e el e el gy gl e g P 39
e e T L T
I e e | R] LUV Vg MRt L il Py 00

- Lol § | — gy P g Easm
o e R Ty e
e -
- - s fy

e | ST B Ry i By B ot baam . b e S B T W

RADISE’S Conclusions
It was RADISE’s conclusion that an FOS of 1.3 is acceptable for this project and that the selected design alternative of

a 2.5H:1V slope with HPTRM armoring, installed as described in the above table, is stable for Section 1 of the Hillsboro Canal.
The other benefits in using HPTRM Armoring vs. Hard Armor (Rip/Rap, Reno Mattresses and/or Gabions) approaches is

that these types of armoring systems will potentially add a surcharge load to the canal embankment reducing stability and
they are twice as expense. We believe that the HPTRM Armoring Solution will provide for a High Factor of Safety and re




==
SFWMD Canal Project Quantities
C-41A Canal Projects SOUTH FLORIDA WATER MANAGEMENT DISTRICT
Segment # 1 C-41A Canal Bank Stabilization
6.4 Miles — 150,000 Square Yards Segment1,2 & 3
: _1 OKEECHOBEE |
Segment # 2 ‘ o &3 5
12.8 Miles — 300,000 Square Yards : L_, Wi ammum
23 QWE E-‘l'.'C
Segment # 3

12.8 Miles — 300,00 Square Yards

sfwmd.goy
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SFWMD Canal HPTRM
Stabilized Slope Toe Detall

Canal HPTRM Percussion
Driven Earth Anchor Detall

INETALL HIGH PERFORWAMCE TURF
- REWNFORCEMENT WAt (HPTHEM)

\ AVERACZE WATER
— EURFACE ELEW.="A"

FMETALL & EARTH PERCUSSON
AHCHORE AT LAFPED EWNIS
AT &' INTERVALS

.__/—REHIIWE:I SHOMLED MATERAL AS HECESEARY

A o EHASTING CANAL STETEN
IMETALL 2' FING AT LAPFED ENDS L e
AT 1" IHTERYALS CRECPT WHERE CARTH _H_'__.,-o-" \“T

PERCUSRIGH ANCHORS &RE LOCATEDR

INSTALL FILTER FASRI FROW

BOTTOM OF TRM TO 1° ASONE
ANERACE WATER EURFACE ELEVATION

WIN, 127 STl AR ————"

METALL 1781 TREMCH {,_,-”
FILLETT WTH f" STOME —
[T

TE 12} :
il 8

METALL 3 EARTH PERCUSSION -
AMCHORS AT 4° INTERVALS =
b

TURF REINFORCEMENT MAT BOTTOM ANCHOR TFEm:I-l/"E“\
SCALE:M.T.5. mm\_lgdﬂ

7' PN TPROUGHDAT SLOPE FADE
A IER MAKUFACTURER'S RECHAENDUTIONS

PRSROEED PSR TN

HKH PERFORMAMEE
UNF REPFORCOWINT WAT
I-P'I'N:l
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GENERAL VIEW SEGMENT # 1




SFWMD Canal Project End Segment # 2
300,000 Square Yards October 39, 2011










Canal Bank Stabilization
HPTRM INSTALLATION W/ DIVERS
Turbidity Barrier




HPTRM Panel Construction
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Percussion Driven Earth Anchor (PDEA)
Being Drive at Seam Overlap

il = j"'f:_:.- -
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Xtreme Armor System (XAS)
Finished Canal Bank Stabilization







Xtreme Armor System (XAS)
Finished Canal Bank Stabilization
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Mechanical Solutions to Pump
Station & Levee Components

Mark A Robertson PE

Mechanical Engineer

Louisville, KY
10 February 2016




EQUIPMENT PROTECTION FROM
DETERIORATION AND GENERAL MOSITURE

* There Is a design requirement for this in
Corps of Engineers Engineering Manual
EM 1110-2-3105; MECHANCIAL AND

ELECTRICAL DESIGN OF PUMPING
STATIONS.

BUILDING STRONGg,




EQUIPMENT PROTECTION FROM
DETERIORATION AND GENERAL MOSITURE

= The EM can be found on the following
website.

http://www.publications.usace.army.mil/

BUILDING STRONGg,




OFFICIAL PUBLICATIONS

Search Publications

CONTACT

Official Publications of the Headquarters

This collection of publications is the single official repository for official U.S. Army Corps of Engineers (USACE) D e p a rt m e nt
Engineering Regulations (ERs), Engineering Circulars (ECs), Engineering Manuals (EMs) and other official public
documents originating from Headquarters USACE. Of the A rmy

In order to read or print these documents, you must download the free Adobe Acrobat Reader available at
http://iwww.adobe.com.

These publications are provided in secure portable document format (PDF). Our document security allows for D e p a rt m e nt
reading, high resolution printing, and accessibility for the blind. Of D ef e n S e

=
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Army Regulations -
Supplements

Official Publications of the Headquarters

This collection of publications i SIITIES HMGIAETE for official U.S. Army Corps of Engineers (USACE)

Engineering Regulations (ERs) Engineer Design ), Engineering Manuals (EMs) and other official public
documents originating from He ki {EH

Engineer Forms
In order to read or print these d

http://www.adobe.com.

> ad the free Adobe Acrobat Reader available at
Engineer Manuals

Engineer Pamphlets

These publications are providequliz NSNS ONE t format (PDF). Our document security allows for
reading, high resolution printing

=
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OFFICIAL PUBLICATIONS

Search Publications

A USACE PUBLICATIONS ARMY PUBLICATIONS RELATED PUBLICATIONS CONTACT

HOME > USACE PUBLICATIONS > ENGINEER MANUALS

Engineer Manuals
3105 Search N
Pub Number’ Proponent Title Pub Date Exp Date Info
EM 200-1-1 CEMP Validation of Analytical Chemistry Laboratories 71111994 o
EM 200-1-2 CEMP-RT Technical Project Planning (TPP) Process 8/31/1998 0
EM 200-1-4 CEMP-RT Risk Assessment Handbook - Volume |: Human Health Evaluation 1/31/1999 o
EM 200-1-4 CEMP-RT Risk Assessment Handbook: Volume Il - Environmental Evaluation 12/31/2010 0
EM 20018 CEMD.RT Chemical Quality Assurance for Hazardous, Toxic, and Radioactive - 0

=
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OFFICIAL PUBLICATIONS

Search Publications

A USACE PUBLICATIONS ARMY PUBLICATIONS RELATED PUBLICATIONS CONTACT

HOME > USACE PUBLICATIONS > ENGINEER MANUALS

Engineer Manuals
3105 Search Reset Search
Pub Number- Proponent Title Pub Date Exp Date Info
EM 1110-2-3105 CECW-EE Mechanical and Electrical Design of Pumping Stations (Change 2) 11/30/1999 o
Page 1 of 1 First Previous [1] Next Last

=
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EQUIPMENT PROTECTION FROM
DETERIORATION AND GENERAL MOSITURE

= O-5. Equipment Protection:

= There are five means to protect electrical
equipment from moisture:

» 1. Electric Heaters within the housing of the
motors or switchgear.

BUILDING STRONGg,




EQUIPMENT PROTECTION FROM
DETERIORATION AND GENERAL MOSITURE

= There are five means to protect electrical
equipment from moisture:

» 1. Electric Heaters within the housing of the
motors or switchgear.

» 2. Heating the operating room.

BUILDING STRONGg,




EQUIPMENT PROTECTION FROM
DETERIORATION AND GENERAL MOSITURE

= 3. Dehumidification of the operating-room
area, which includes sealing of the motor
room and the application of vapor barrier
material to the interior surfaces.

BUILDING STRONGg,




EQUIPMENT PROTECTION FROM
DETERIORATION AND GENERAL MOSITURE

= 3. Dehumidification of the operating-room
area, which includes sealing of the motor
room and the application of vapor barrier
material to the interior surfaces.

= 4. Heating the interior of the motors and

switchgear by means of a central heating
plant.

=

BUILDING STRONGg,




EQUIPMENT PROTECTION FROM
DETERIORATION AND GENERAL MOSITURE

= 5. Dehumidification of the interior of the
motors and switchgear by means of
individual dehumidifiers.

BUILDING STRONGg,




EQUIPMENT PROTECTION FROM
DETERIORATION AND GENERAL MOSITURE

» Operating experience indicates that method (1) above is
the most practical and economical for small- and
medium-size stations. For the larger stations, using
motors rated 1,500 kW (2,000 HP) and above, methods
(4) and (5) may be feasible. Dehumidification methods
are usually less costly to operate; however, maintenance
and replacement costs are such that local users seldom
keep the units running after initial failure. The sizing of
electric heating elements in system (1) is done by the
equipment supplier; however, the ambient conditions
should be specified for this equipment.

BUILDING STRONGg,




MECHANICAL EQUIPMENT USED
FOR PIPE LINE CLOSURE

» Crack found in sluice gate requiring repair or
replacement.

' BUILDING STRONG,




MECHANICAL EQUIPMENT USED
FOR PIPE LINE CLOSURE

» First thing is to determine the type of metal
the gate is made of:

» This is done with a wheel grinder in a method
called a spark test:

BUILDING STRONGg,




WHITE CAST IRON

SPARK CHARACTERISTICS

1. WHITE CAST IRON. Length of ipark stream is ebout 20 in.
Yolume is small, wlor siraw-yellow, Sprigs are small, repecting

1, GRAY CAST IRON. Spark siream is sirow-yellow, length about
25 in. Sprigs are small, repeat along length of esach itreamer

3. LOW.CARBON STEEL. Color is white, tpark streom meder.
ately large. length is 60 to 70 in. with forks, oppendages

4, HIGH-CARBON STEEL. Streom is white, of fairly large vol-
ume with numerous small, repeating sprigs. Length 50 1o 55 in.

5. HIOH-SPEED STEEL Spork streom averages 60 in. long. In-
dividval streamers cre small, straw-yellow with only a few forks

=

BUILDING STRONGg,




&, STAINLESS STEEL. Stream is moderote in velume, straw -colored
neor wheel and white near end, Streomers end veuvclly in forks

7. TUNGSTEN (CHROMIUM), Strgam is of small velume, 35 in, or
30 in length, red neor whaeel, white near ends, Forks are repeating

8. WROUGHT IRON. Stream is yellow, abowt &5 in. in length,
Volume is fairdy large, streamers ending in forks, cppendoges

9. MALLEABLE IRON. Length, volume of stream is mederate,
straw .yellow lrning to white, ending in small, repeating prigs

10. NITRIDED (ALLOY STEEL). Stream is large with curving stream
ors wp 1o 50-40 in, long, white ond ending generelly in forks

11, ALLOY (COBALT, CHROMIUM, TUNGSTEN |, Volume of stream
is generally small with short streomers, vsvolly red near wheel

12. TUNGSTEN CARBIDE (CEMENTED). Stream is very small,
rarely more than 3 in. long end s light erange throughaut length

13. NICKEL. Volume of stream is very small with sccanional
wavy streamers 2 to 3 in. long, Coler is crange throughou!

STAINLESS STEEL TUNCSTEN WROUGHT IRON MALLEABLE IRON NITRIDED
i 6

ALLOY (COBALT,
CHROMIUM, TUNGSTEN) |  TUNGSTEN CARBIDE

=
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MECHANICAL EQUIPMENT USED
FOR PIPE LINE CLOSURE

» Crack was repaired by welding without
checking the material which was believed to
be cast iron.

U.S.ARMY BUILDING STRONGg




MECHANICAL EQUIPMENT USED
FOR PIPE LINE CLOSURE

=
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MECHANICAL EQUIPMENT USED
FOR PIPE LINE CLOSURE

i )
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RESOLVING ISSUES FOR SOP MECHANICAL
REQUIREMENTS FOR LOCAL SPONSORS
DURING MODIFICATION REVIEWS

SOP ON PIPELINES:

1. INSURE THAT PRESSURE TESTING
REQUIREMENTS ARE INDICATED ON THE PLANS.

2. |F TEST PRESSURE IS DIFFERENT THAT 200 PSI
OR 150% OF WORKING PRESSURE WHICHEVER IS
GREATER THAN THIS IS THE TIME TO INDICATE
THE LOWER PRESSURES FOR REVIEW BY THE

CORPS OF ENGINEERS.

BUILDING STRONGg,




RESOLVING ISSUES FOR SOP MECHANICAL
REQUIREMENTS FOR LOCAL SPONSORS
DURING MODIFICATION REVIEWS

SOP ON PIPELINES:

3. INSURE THAT SHUT OFF VALVES ARE
INSTALLED ON BOTH SIDES OF
PROTECTION FOR PRESSURE LINES
WITHIN 15 FEET OF TOES ON LEVEES OR
FLOODWALL CENTERLINE.

BUILDING STRONGg,




RESOLVING ISSUES FOR SOP MECHANICAL
REQUIREMENTS FOR LOCAL SPONSORS
DURING MODIFICATION REVIEWS

SOP ON PIPELINES:

4. PROVIDE THE FOLLOWING ON PLANS,
TESTING PROCEDURES, TYPE OF PIPE,
FITTINGS AND DETAILS (INCLUDING “LINK
SEALS OR COUPLINGS), VALVE TYPES AND
LOCATIONS, PAINTING OR COATING AS
REQUIRED BY SPECIFIC SOP’S.

BUILDING STRONGg,




RESOLVING ISSUES FOR SOP MECHANICAL
REQUIREMENTS FOR LOCAL SPONSORS
DURING MODIFICATION REVIEWS

SOP ON PIPELINES:

5. IF A SLEEVE IS USED FOR THE CARRIER
PIPE INSURE THAT IS COATED INSIDE AND
OUTSIDE WITH CORPS OF ENGINEERS
FORMULA C-200A.

BUILDING STRONGg,




RESOLVING ISSUES FOR MECHANICAL
REQUIREMENTS FOR LOCAL SPONSORS
DURING MODIFICATION REVIEWS

SOP ON CLOSURES (SLUICE AND FLAP
GATES):

1. PROVIDE ON PLANS SEATING AND
UNSEATING HEADS, DETAILS OF TYPE AND
INSTALLATION OF GATE, AND
MANUAL/ELECTRIC OPERATOR. FLAP
GATES ARE REQUIRED TO BE ATTACHED
TO A HEADWALL STRUCTURE.

BUILDING STRONGg,




RESOLVING ISSUES FOR MECHANICAL
REQUIREMENTS FOR LOCAL SPONSORS
DURING MODIFICATION REVIEWS

SOP ON CLOSURES (SLUICE AND FLAP
GATES):

2. PROVIDE SPECIFICATIONS FOR EACH
TYPE OF GATE. INCLUDING SLENDERNESS
RATIO, CALCULATIONS FOR HEAD
REQUIREMENTS AND FRICTION FACTOR
(CORPS REQUIRES A MIN. OF 0.6).

BUILDING STRONGg,




RESOLVING ISSUES FOR MECHANICAL
REQUIREMENTS FOR LOCAL SPONSORS
DURING MODIFICATION REVIEWS

General Design Info:

Component parts shall be designed for the seating and unseating
heads specified herein using a minimum safety factor of 5. The
gate stem be sized and guided, so that, the slenderness ratio (L/R)
shall not exceed 200. The opening and closing forces for design of
the stem and stem block anchorage shall include friction load
based on the operating face pressure (55 feet), back pressure (20
feet) and operating pressure (20 feet) with coefficient of friction of
not less than 0.6 in addition to the weight of the gate and stem.
Stem design shall include a factor of safety of 5 against failure in
addition to the column buckling strength reduction effects as given

by the Euler formula.

=
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RESOLVING ISSUES FOR MECHANICAL
REQUIREMENTS FOR LOCAL SPONSORS
DURING MODIFICATION REVIEWS

Applicable Publications should be listed in
contract specifications for desing, construction,
installation and testing requirements:

AWWA C 560 Cast lIron Sluice Gates

AWWA C 561 Fabricated Stainless Steel Slide
Gate

AWWA C 562 Fabricated Aluminum Slide Gate

BUILDING STRONGg,




RESOLVING ISSUES FOR MECHANICAL
REQUIREMENTS FOR LOCAL SPONSORS
DURING MODIFICATION REVIEWS

The following website can be used for
mechanical components used for
repair/replacement of storm water pumps:

www.wbdqg.org

Wbdg stands for whole building design guide

BUILDING STRONGg,
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WBDG Focus.

The Gateway to Up-To-Date
Information on Integrated
'‘Whole Building' Design
Techniques and

NEW & UPDATED PAGES

Critical Equipment Identification and
Maintenance
(resources/cnticalequipmentmaintenance php)
Resource Page - 01/08/2016

Case Studies and Beyond Green™

PARTICIPATING AGENCIES
Select an agency below for more information on its
building programs.

&
(references/pa_dod.php)

Technologies . - : . :
(design/designobjectives. php) T gyst':;lnablg(?jslgnﬁu;talnabie.zzlp) including
With over 500,000 users \ iigh < E:e otf;:; al(design/site_potential.php). (references/pa_gsa.php)
downloading 6 miliion w—{ Performanca |—» Ag) e it 2
Suildings (design/minimize_consumption.php), Protect
documents per month - oS nd C W h
{8 a onserve Water(conserve_water php), (referencesipa_doe php)

The goal of "'Whole Building’
Design(wbdg_approach_php) is to create
a successful high-performance building by
applying an integrated design and team
approach to the project during the
planning and programming phases.

EXFPLORE

>
(wbdg_ug.php)

2* FOLLOW US ON
TWITTER

E) BOOKMARK AND
SHARE WBDG

Building Space and Matenial Use
(design/env_preferable_products.php),
Enhance Indoor Environmental Quality (IEQ)
(design/ieq.php), and Operational and
Maintenance Practices
(design/optimize_om.php)

Design Objective - 12/14/2015

Achieving Results with a Mobile Infrastructure
and Facilities Management System
(resources/achievingwmobileinfrastructure php)
Resource Page - 12/01/2015

Functional/Operational{design/func_oper.php)

(HTTP://WWW.ADDTHIS.COM/Be{tdibaRicebant for Functional Needs

(HTTP/TWITTER.COM/WHOLEBLDGDESIGN)

POPULAR LINKS

Unified Facilities Criteria
(/ccb/browse_cat.php?0=29&c=4)
Unified Facilities Guide Specifications
(UFGS)(/ccb/browse_org.php?0=70)

o P AAncdn BA g Nagab

(design/account_spatial.php), Ensure
Appropriate Product/Systems Integration
(design/ensure_integration_php), and Meet
Performance Objectives
(design/meet_performance_ php)

Design Objective - 11/10/2015

{ccbl) /% “ONSTRUCTION

(references/pa_va.php)

(references/pa_epa.php) @

(references/pa_nasa. php)

(references/pa_aousc.php) A
S

(references/pa_dos.php)

(references/pa_dhs.php)

(references/pa_nih.php)
ATV,
E 3
(referencesipa_nps.php) €as¥
(references/pa_smithsonian.php)
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@ Unified Facilities Guide Specifications (UFGS)

(fecbicch.php)

The DoD Unified Facilities Criteria (UFC) program represents the facilities and infrastructure component of the Defense Standardization Program established by DoD Instruction

4120.24. For more information on the program including annual reports, visit dod.wbdg.org(http://dod. wbdg.org/).
UFGS Master Updated November 12, 2015; Posted November 19, 2015

As of June 2008, updated UFGS will be posted quarterly in February, May, August and November.

Unified Facilities Guide Specifications (UFGS) are a joint ffort of the U.S. Army Corps of Engineers(http:/iwww.hnc.usace.army mil/Missions/Engineering/ TECHINFO.aspx)
(USACE), the Naval Facilities Engineering Command(ireferencesipa dod cieng.php) (NAVFAC), the Air Force Civil Engineer Center(http:/lwww.afcec.af mil)) (HQ AFCEC)
and the National Aeronautics and Space Administration{http:/iwww.nasa.goviabouthighlights/index-html) (NASA). UFGS are for use in specfiying construction for the military

SEIvices,

The Unified Facilities Guide Specifications (UFGS) are published only in electronic format and are intended to be used with Specsintact(/tools/specsintact php) software. The UFGS
Master uses the |atest CSI MasterFormat. therefore. as of Januarv 2012. the UFGS Waorkina Groun decided to discontinue suoport of MasterFormat 1885. Soecsintact version 4.5.1
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Unified Facilities Guide Specifications (UFGS)
{/ccblccb php)

The DoD Unified Fagilities Criteria (UFC) program represents the facilites and infrastructure component of the Defense Standardization Program established by DoD Instruction
4120.24. For more information on the program including annual reports. visit dod wbdg org(http://dod wibdg.org/).

UFGS Master Updated November 12, 2015; Posted November 19, 2015
As of June 2008. updated UFGS will be posted quarnterly in February. May. August and November.

Unified Facilities Guide Specifications (UFGS) are a joint effort of the U.S_ A = A » I
(USACE). the Naval ilits i ring C ce: a dod cik .php) (NAVFAC), the Air F. Ciwil i r C. /i _mil/) (HQ AFCEC)

and the National Aeronautics and S A ini tion{http ifwww.nasa. goviabout/highlightsfindex.html) (NASA). UFGS are for use in specifying construction for the military
services.
The Unified Faciliti Guide Specifi ions (UFGS) are pub only in ric format and are intended to be used with Specsintact{/tools/specsintact php) software. The UFGS

Master uses the Ilatest CSI MasterFormat. therefore. as of January 2012, the UFGS Working Group decided to discontinue support of MasterFormat 18985, Specsintact version 4.5.1
and above will support MasterFformat 2010 and will no longer support the creation of Jobs or Masters using the old MasterFormat 1985 UFGS Master. For backward compatibility.
Masters or Jobs created with older versions can still be opened using the latest software versions.

As of May 2013: The May 2013 release incorporates Automatic Paragraph Numbering. Versions of Specsintact older than 4.5.0 are not compatible with this feature. Existing jobs
can be converted to the new automatic numbered format. The conversion is a one-way process. To converi. select the job or master, select process menu, choose convert

Job/Master to Automatic numbering. More information about Automatic Paragraph Numbering

ihttp iisi ksc nasa gov/WebHelp/SIE300main/Si_Expi = _Pr _Menu_—_ Cq to A tic_Numbering htm) is available on the Specsintact website
(http:-lispecsintact ksc.nasa gov).

For Sp il T ical S them directly:

b
tp
Phone: 321-867-8800, E-mailimailto:KSC-Specsintacti@nasa. gov). or visit their Website(h fispecsintact ksc_nasa

In addition, the S| Intact Knowled Base(http:/is) intact ksc nasa gov/iKnowle Base/TechHelp htm) can be found on their website. This is the first resource
recommended for those who any probl while i Sp ] including those having probil i ing to Word or PDF formats._

UFGS that have been unified for use by all participating agencies have a level 3 or level 4 MasterFormat™ number. UFGS that are agency-specific have a fifth level number
indicating it as an agency specific specification. A specification that has a fifth level number "10" indicates USACE. a "20" indicates NAVFAC, a "30" indicates AFCEC. and a "40"
indicates NASA_ Preparing agencies are indicated in the UFGS header of each ion. The user should follow this order of p wce in ing UFGS sections:

Regional UFGS specific to their Agency

. UFGS identified as specific to their Agency

Unified UFGS if one is available

UFGS identified as specific to another DoD Agency (for DoD projects only)
. UFGS from another agency.

DB N

Points of contact and procedures for the development and maintenance of UFGS documents are prescribed in the latest edition of MIL-STD-3007 {(/ccb/FEDMIL /std3007f. pdf).

Section templates for MasterFormat 2010 and MasterFormat 1995(htitp_//specsintact ksc_nasa gov/Software/templates _shtml): These templates are provided to assist the

user in creating a new secton.

Specsintact for NMCI Users(ireferencesi/pa dod siphp)
Questi * s, ag ions and recommended changes for guide specifications are welcome and should be submitted as a Criteria Change Request. To submit

a Criteria Change Request, click on the CCR link next to the document below. If a CCR does not fit cleanly into an existing section, submit a CCR to the section most
closely related to the CCR.

O View Archived UFGS(/cob/browse_cat phpZc=3&a=1)

These documents are avalable in the following formats:
ZJ Adobe Acrobat (PDF) | ¥] Specsintact (SEC) in compressed 2P

Tithe Date Downloads CCR
UFGS MASTER 11-12-2015 &) 18 MBicch DODVUFGSANFGS M zip)
UFGS in PDF - All sections combined into one document. 11-18-2015 ﬂwmm‘m
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UFGS: Division 22 -
Plumbing

UFGS 22 10 00.00 10 Vertical Pumps, Axial-Flow and Mixed-Flow | 07-2007 E;IMSB KB{/ccb/DOD/UFGSIUFGS 22 10 00.00 10.pdf)
Impeller-Type

UFGS 22 1123.00 10 Submersible Pump, Axial-Flow and Mixed- | 07-2007 [ 93 KB(/cch/DODIUFGSIUFGS 22 11 23,00 10.pdf) |
Flow Type

UFGS 22 13 29 Sanitary Sewerage Pumps 022011 |2 100 KB{/ccbDODIVFGSIUFGS 22 13 29 pa) | ¥
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RESOLVING ISSUES FOR MECHANICAL
REQUIREMENTS FOR LOCAL SPONSORS
DURING MODIFICATION REVIEWS

po.

2

ANY COMMENTS OR
QUESTIONS?
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Revised Wabash River Discharges
and their Community Impacts

Richard Pruitt
Chief, Hydrology & Hydraulic Design Section

Louisville District Office
February 10, 2016



100-Year Peak Discharges

Huntington
Wabash
Peru
Logansport
Lafayette
Covington
Montezuma
Terre Haute
Riverton
Vincennes

Mt. Carmel

Coordinated Flows with

IDNR

11,000
30,000
31,300
65,000
95,000
108,000
141,000
152,000
159,000

149,000
315,000

Other Durations Studied

1913, 1940-2008

1940-2008
1969-2008
1969-2011
1969-2013

1969-2015

10,800
24,400
23,100
47,000
96,200
110,900
147,400
141,400
135,200
116,400
306,300

Change in Flow (CFS)

-200
-5,600
-8,200

-18,000
+1,200
+2,900
+6,400
-10,600

-23,800
-32,600
-8,700

Change in
Elev (Feet)

Minimal
1.2
1.7
2.7

+0.1

+0.2

+0.5
0.8

1.3
1.4
0.3
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Proposed Schedule for Wabash
River Hydraulic Modeling

» [llinois — Mouth to where Wabash River diverges from lllinois (near Terre
Haute).

» Starting this spring — may be optimistic

»= [ndiana — Will begin where lllinois study ends.

» No definite schedule — trying to decide what areas should be studied
first

= Existing Corps of Engineers hydraulic modeling.
» Mt. Carmel to Vincennes
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Impacts to Updated Wabash River
Flows and Elevations

= Non-Leveed areas

= |Leveed Areas
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Freeboard Deficient Procedure
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Overtopping Procedure

1-percent-annual-chance
flood elevation
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Structural-Based Inundation
Procedure
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Natural Valley Procedure

i
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Proposed Ohio River Frequency
Discharge Update to 1976 Study

= Very early in planning stages.

» Four districts involved in analysis (Louisville, Nashville, Huntington,
Pittsburgh).

* Final results minimum to 2-3 years.
» Impacts similar to those of Wabash River

» Non-Leveed areas
» Leveed areas
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Thank You

i )
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