Diamond Grinding Slurry

Best Management
Practices

Concrete Pavement Preservation
Integrating Engineering, Economics
and the Environment




Introduction

> John Roberts

> Executive Director - International
Grooving and Grinding Association

> Vice President - American Concrete
Pavement Association’s Concrete
Pavement Preservation Partnership (CP3)




Looking Back In Time

> In the not so
distant past
noise, ride

qguality, and
customer comfort
(functional
considerations)
took a back seat
to structural

considerations.




Transportation Authorities React

> Specifiers now place greater emphasis on
tire/pavement noise, smoothness and construction
delays.

> Development of tighter smoothness and new
noise specifications.

> Development of low noise surface treatments.
> Increased use of sound walls.

> Night work becomes the norm.

» Safety concerns still paramount!




Performance Matters!

> Bristol Motor Speedway

Brlstol

Motor Speedway

fMISS POKE... WE LISTENED
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Diamond Saw Cut Surface Textures

> Increasingly Specifiers
are utilizing diamond
saw cut surfaces
textures to reduce :
roughness, reduce noise | %
and increase the friction g
of their pavements,
bridges and runways.

Economical

Long-lasting

Effective

Environmentally Friendly

Conventional Diamond. Grinding

>
>
>
>
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What i1s Diamond Grinding?

> A stack of closely spaced diamond tipped saw
blades is used to remove a thin surface layer of
the pavement while increasing macrotexture

> Results in smooth, level pavement surface

» Provides a longitudinal texture with desirable
friction and low noise characteristics

> It is the most common CPP treatment utilized
today and is frequently performed along with
other CPP techniques, such as patching,
undersealing, dowel bar retrofit, and joint
sealing




Blades and Spacers




Typical Conventional Diamond
Grinding (CDG) Blade Configuration
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Diamond Grinding Equipment
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Advantages of Saw-Cut Textures

Cost Stable - Often cost less than AC overlays;
Enhances smoothness, surface friction and safety

Favorable M&PT - Can be accomplished during
off-peak hours with short lane closures

Texturing of one lane does not require grinding
of the adjacent lane

Does not affect overhead clearances underneath
bridges, signs or tunnels

Blends patching and other surface irregularities
into a consistent, identical surface

Environmentally friendly and sustainable




The Facts of (Pavement) Life
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Nothmg In Life is Perfect!
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Concrete Sawing Residue - Slurry
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What iIs Slurry?

> Inert, typically nonhazardous (<12.5 pH)
byproduct of the diamond grinding process

> Combination of the cooling water and the
concrete fines brought into suspension
during the sawing process

> Water is introduced to the saw blades to
increase their life expectancy, decrease
dust emissions and increase worker safety




aw Cutting Slurry
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Diamond Grinding Slurry
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On-Board Slurry Vacuum System




Resultant Near-Dry S
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est Management Practices

SLURRY

handling

BEST MANAGEMENT PRACTICES
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|IGGA - Best Management Practices
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Slurry Spreading Disposal
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Specs Are Driven by Poor Performance
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NYSDOT Guidance

the disposal of pavement diamond grinding slurry can
occur at a site(s) under the control of a transportation agency,
such as, but not limited to, NYSDOT, the Thruway Authority, or
municipal (county, city, or town) highway departments provided,
however, that said agency provides proper oversight of the
generation and placement of the slurry to assure that the slurry
IS not contaminated with the spill of a petroleum product and is
not comingled with other solid waste during the process. The
basis of this determination is that under the preconditions
above, diamond grinding slurry can be determined to be
recognizable and, therefore, the site at which it is placed
gualifies for exemption pursuant to 6 NYCRR 360-7.1(b)(1)(i).
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Slurry Spreading Disposal

> Used in rural areas that have vegetated
slopes

> Engineer and Contractor should conduct a
site inspection identifying sensitive areas

> Slurry spreading start and stop points
should be clearly marked on road shoulder

> Slurry must be picked up and hauled while
grinding in these areas
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Slurry Spreading Disposal

»> Vacuumed slurry should be spread evenly
on adjacent slopes

> Slurry should not be spread within 100 ft.
of any natural stream or lake, or within 3 ft.
of a water filled ditch

> At no time will slurry be allowed to enter a
closed drainage system
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Liming Effects of Slurry

> One of the main concerns with applying
slurry to soils is the liming effect and
subsequent increase in soil pH.

> Three things effect the pH of the saw slurry
> Composition of the concrete
> Quality of the water used to cool the blades
> Amount of removal and quantity of water used




Increasing
acidity

Increasing
alkalinity
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Acid rain
Adult fish die

Fish reproeduction affected

Mormal range of precipitation pH

Mormal range of stream pH

Baking soda
Sea water

Milk of Magnesia

Ammonia

Lye

source: Ervironment Canada
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Grinding Slurry Lime Analysis

A & L GREAT LAKES LABORATORIES, INC.

3505 Conestoga Drive - Fort Wayne, IN 46808 - Phone 260-483-4759 - Fax 260-483-5274 I
www.algreatlakes.com - lab@algreatlakes.com

QUALITY ANALYSES FOR INFORMED DECISIONS ®

R - LIME ANALYSIS

DATE RECEIVED: 9/22/2015
SAMPLE ID: Lime

DATE REPORTED: 9/25/2015  pace: 2 of 2

AS RECEIVED REPORTING
PARAMETER BASIS nEhllsy  METHOD REFERENCE

Minnesota Lime Quality Parameters:
Total Neutralizing Power (TNP) 15.1 30.2 %
Fineness Index (FI) 98.1 %
Effective Neutralizing Power (ENP) 297 593 Ib/T

0.1

0.1 MN Dept Ag AG-FO-3111

b MN Dept Ag AG-FO-3111
Adjusted Lime Application Rate = Recommended Rate of Standard Lime x (2000 / ENP)




Grinding Lime Slurry Analysis

= In MN 1000 ENP lime is considered a high
quality agricultural lime

= Diamond grinding slurry analysis is on
average similar to 50% strength agricultural
lime
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NDSU Conclusions

» “Current CGR (slurry) materials, at least
those represented in this study*, do not
present a hazard. While direct deposition of
the CGR machine product on the vegetated
parts of highway rights-of way may be
unsightly to some, the environmental
impact is negligible.”

*Slurry samples collected from MN, WA, CA, MI and NE were
represented in this study




CALTRANS CGR Characterization

> The fresh water samples and slurry samples
for inorganic and organic constituents
displayed no hazardous characteristics
when compared to Title 22 haz-waste
standard
> Holmes & Narver




CALTRANS Slurry Report

“The 96 hour acute toxicity
testing showed no toxicity
characteristics as
manifested by the 100%

survival rate of the test fish.
Based on these results the
slurry samples represent no
toxic threat to public health
and the environment.”

Final Report

CONCRETE GRINDING RESIDUE
CHARACTERIZATION

CALTRANS DISTRICT 11
TASK ORDER NO. 8




MNDOT Slurry BMP
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Road Construction Concrete Slurry Guidance - Minnesota Pollution Control Agency Page 1 of 5 T I t t I M N

@ Minnesota Pollution Control Agency  hitp:/Juww.pea statemn.us/ . .
passed Ieglslatlon

Road construction concrete slurry guidance
This guidance document was developed by the MPCA and the Minnesota Department of

| allowing for the

in 2012, the Minnesota Legislature amended the solid waste definition in
Minnesota Statutes 2010, section 116.06, subdivision 22 to exempt slurry

] ]
resulting f ing in the constructi o repair
of roads. The exemption changes acceptable methods of disposal for
concrete slurry and allows It to be disposed on site. The slurry is only 7 o

exempted providing certain Best Management Practices (BMP) are utllized

when managing disposal of the slurry at the road project site, This guidance s e e
describes the BMPs required to manage the slurry to comply with the

Note that liquid wash water from concrete truck washing at construction sites is not included with the slurry

definition and is required to be managed according te MPCA's NPDES/SDS Construction Stormwater General
Permit i See the MPCA X coner o s factsheet for mere information.

grinding or saw cutting oceur as associated with the construction, repair or
improvement of roads.

Concrete slurry entering
Concrete shurry can be highly alkaline and may leach inta the ground and  gyormwater drain
contaminate proundwster. If it were to migrate into area lakes or streams

Solids that are improperly disposed of can clog storm drain pipes and cause flooding.

‘The suspended solids in the slurry will v sediment after evaporation of the slurry water. If not

Sediment in surface water redutes water clarity making the water body unsuitable for recreation or for desirable
fish populations. The suspended sediment in the water column interferes with plant phatosynthesis, animal
respiration and the ability of fish to feed properly. Deposited sediment on a stream bottom efiminates suitable

file:/WS:/ACPA-IGGA/CH i 3GA%20Technical %620 Commil 9/5/2012

ry on
lders

. . . .
Why BMPs are needed for concrete slurry management I n ‘ e I l a I n S I I u a I I O n S
2 s generated when h as concrete diamond L]
P
‘While hardened concrete is relatively benign, liquefaction of concrete
products via diamond grinding and saw cutting may carry by-produts, .
including silica, cadmium and other pollutants to receiving waters in slurry
or in sediment form. -
.
wia storm drains or overland flow, it could raise the pH of these waters and
harm aquatic life.
.
properly disposed of, these sediments can migrate to waters of the state due to stormwater runoff during and
post construction.
]
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NDOR Slurry Research

> “This study showed that it is plausible to apply
CGR slurry at rates up to 40 dry tons/acre on
medium to fine textured soil without negative
effects and provides evidence that rate higher
than the current regulated limit of 5 dry
tons/acre may be applied on roadside with
similar soil characteristics as this study.”
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FDOT Slurry Research - 2016

» “CGR produced from concrete grinding
operations is not hazardous waste, but is
elevated in pH and requires appropriate
management. Best management practices
should be implemented for CGR, and examples
of such practices are available. If CGR Is
discharged adjacent to roadways, care must be
taken to avoid impact on ecosystems.”




NCDOT Slurry Study

> “While the direct discharge of DGS from the
grinding machine resulted in application rates
that exceeded the recommended agronomic

rates, there did not appear to be any short-term
adverse impacts to the solils, vegetation, or
surface runoff (as measured by concentrations
of TSS, TP, Ca, Mg, Pb, and pH) from the
sites.”
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Other Options Are Available




Slurry Collection & Pond Decanting

» Used in urban areas with closed drainage
systems

> Slurry collected in water-tight haul units
and transported to settlement ponds

» Ponds located within or outside of right-of-
way - water is decanted and reused on job

> Upon completion solids used as fill, lime or
other commercially useful application




Haul Units

IGGA
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Water-tight

=

Evergreen Floating Bridge'- Seattle




Slurry Decanting Area




Slurry Decanting & Pond Processing

> Cheaper than disposal in Type Il landfills or
plant processing

» Keeps all project elements on project site
when kept in right of way

» Facilitates recycling of slurry on other parts
of the project
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Slurry Collection & Plant Processing

> Slurry is collected and hauled to processing
plant in water-tight haul units

» Various plant designs available such as
centrifuge and belt press

> The site will be prepared to control any
storm water runoff

> Processed water and solids are handled in
same fashion as in decanting ponds




Processing Plants
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Slurry Collection & Plant Processing

> Allows for 100% control of the slurry
oroduct cradle to grave

Final product is a cement and aggregate
nased solid that can be used as fill

> Plant setup expense makes it prohibitively
expensive to use on smaller projects

» Operating costs can significantly increase
the sqg-yard grinding cost




International Grooving
& Grinding Association




National Trends

What’s
New And
Exciting?
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Tanker Based Water Recycling

élse Water Return to Grinder

< Reuse water for agitation w
Mixing Tank Settling Tank w Clean Water Tank

Up To 80% Water

SlurrySep Recyclable
Addition |

Solid Fines
Removal




Slurry Treatment Vessel
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Beneficial Use Determinations

> Soil stabilization

> Agricultural lime

> Fill

> Waste water treatment plants
> Power plants




Soil Stabilization
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Power Plant Operations




Power Plant Operations
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|IGGA Slurry BMP

» Provides guidance
related to slurry disposal Cigmencgrincieg

> Highlights best practices W

and methods for slurry "Rendiing
d ISposaI BEST MANAGEMENT PRACTICES

» Give definitions of key
terms

> Provides additional
Information resources
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|IGGA Slurry Summary Fact Sheet

m |GGA Fact Sheet oot Conang s T
developed in 2016

summarizing the

Experts Agree — Slurry is Safe

>»>YEARS OF RESEARCH DEMONSTRATE THAT PROPER APPLICATION ON ROADWAY SHOULDERS 1S SAFE

most important facets
related to slurry and
Its disposal.

3% UNIVERSITY OF NEBRASKA-LINCOUN/NERRASKA
DEPARTMENT OF ROADS RESEARCH
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|GGA NDOR CGR Research FS

m IGGA Fact Sheet
summaries the most

Diamond Grinding Slurry Not Detrimental
To Soil Over The Long-Term

[ [] []
I I I l O rtal I t fl I I d I I I S 553 RESEARCH CONDUCTED BY NOOR DEMONSTRATES
THAT SLURRY APPLICATION ON ROADWAY SHOULDERS IS SAFE

WHEN DIAMONKD GRINDING concte

related to the NDOR

Y S ———
tnary san b dischasged oo the smadnids o

Slurry Research

Lervitgaton om the Depactmect of Agosncar Acd
Hensieriltuge, Ursressity OF Nebratia-Lin
prepused 8 srpaan tatiad, “Evaimstinn af Canes

efforts conducted to
date. e

Yoaen wos Th 4 i casborate s
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Summary

» Slurry Is not nuclear waste!
Landfill disposal is not
environmentally sound.

Slurry has a number of
constructive uses that are
ecologically beneficial.

Specifiers and contractors
must work together to
determine best
reuse/disposal methods
available.

61



Visit Us on the Web
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