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North Shore Marine Overview 

ÅTruck-to-container-to barge Marine Transfer Station, Flushing, Queens 

ÅAverage throughput = 2,200 tpd of DSNY waste Can accept up to 1,000 tpd of 

commercial waste 

ÅOpened on March 6, 2015 gantry cranes, transports and disposes of waste

ÅSignificant floor deterioration noted by 2017



Tipping Floor Configuration and Operation



Typical Floor 

Damage



Repair Considerations 

Options
ÅConcrete Remove/Replace?

ÅCommon Approach

ÅExtended downtime

ÅSpecialty Topping/Overlay?

ÅExtended life expectancy

ÅShort duration for work

ÅConsiderations:

ÅCost 

ÅConstruction Duration 

ÅImpact to Operations

ÅLong Term Performance



Concrete Consideration

Let’s Discuss: High Strength Concrete!

Provides Better Performance by:

V Reduced Cracking

V Reduced Porosity

V Increase Wear Resistance

V Increased Impact Resistance

V Increased Chemical Resistance



Research: NC State 2018



Option #1 - High-Strength Concrete Mix
7000 psi @ 28 days:

Cementitious

Fly Ash

Fine Aggregate

Coarse Aggregate

Water Content

Air Content (Entrapped)

HRWR

W/cm

Initial Slump (Water)

Final Slump

Shrinkage

680 lbs.

20%

1150 lbs.

1900 lbs. (Granite)

285 lbs. 

1.5%

40 oz. +/- Type F

0.42

2” –3”

6” –8”

≤ 0.04% @ 28 days



Full Floor 

Replacement



2+ week turnaround, facility usually shut 

down



Repair Considerations Specialty Topping

Specialty Topping Alternatives

ÅIron Aggregate

ÅOlder Technology

ÅNatural Aggregate

ÅGranite

ÅEmery

ÅTrap Rock

ÅCalcined Bauxite

ÅNewest Technology

ÅPatented Cement System



Compressive Strength

1 day

3 days

7 days

28 days

Metallic Topping Calcined Bauxite

psi

10,110 psi

15,999 psi

20,655 psi

13,349

12,337 psi

15,116 psi

7,856 psi

11,002 psi

psi

4,716 psi

8,515 psi

7,471 psi

10,236

Emery/Quartz



Calcined BauxiteTopping

Combination: Calcined Bauxite and Ironaggregate 
system

High abrasion, impact and chemical resistance

Carboxylate Admix - Low porosity. Low absorption.

Silica Fume –Better Strength & Chemical Resistance

Ultra-Fine Cement –Higher Strengths



Structural
Slab

remains

Replaced with 
Specialty Topping

d2D

d1

Repair Using Specialty Topping





High Performance Topping Installation

Surface Preparation:

Perimeter Edge



Shot Blasting/Grinding 



Bonding Agent Application



Topping Mix and Placement





Monitoring and Inspection
NYCDOS wanted to confirm how the topping performed



Laser Scanning





Considerations:

ÅNature of the Waste Stream (MSW, C&D, Recyclables)

ÅVolume/TPD

ÅLayout of Facility (Top Load/Pushwall/Conveyors)

ÅHigh wear/impact from loaders

ÅLeachate Issues?

Designing for Solid Waste Intensive 
Environments



Northshore History 

Å 2018 sample panel of high performance 

Calcined Bauxite topping Eucofloor 404 

installed Spring 2018

ÅTopping wear was measured monthly

ÅBased on performance of the sample 

panel it was decided to move forward 

with the topping over entire floor



SUSTAINABILITY

How does this apply to a concrete floor repair?

Definitions from Cambridge Dictionary: Sustainability

ÅThe quality of being able to continue over a period of 

time

ÅEnvironmentally: The quality of causing little or no 

damage to the environment and therefore able to 

continue for a long time.



Considerations:

ÅFloors designed to last decades not years

ÅLongevity results in less construction waste

ÅLongevity results in fewer raw materials used

Durability as a Sustainability Strategy



Sustainability vs Durability
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Durability

The more durable the floor, 

the greater the sustainability.



SUSTAINABILITY

Environmental Impacts R&R Concrete vs CB Topping

Embodied Carbon Analysis of these items:

Based on 26,000 sq. ft

Å Cement manufacturing

Å Steel manufacturing

Å Disposal of concrete removed

Å Shipment of materials to site

All Emissions 

and Impacts 

need to be 

accounted for 

with these 

work items



Option 1 26,000 ft at 4.5 inchsw/4 x 4 mesh
ïConcrete: 347yards x .337 Metric Tons of Carbon per yard 

= 117 MT Carbon 
ïSteel: 26,000 sq. ft. x .39 lbs of steel per sq. ft. per mat = 10,140 lbs 

= 3.93 MT Carbon

Option 2
Å Calcined Bauxite Topping 26Σллл ǎǉΦ ŦǘΦ ϪпΦрέ Ґ опт ŎǳΦ ȅŘǎΦ Ȅ Φоот a¢ 

= 117 MT Carbon . 

* These are only for emissions of cement and steel production

Northshore Marine
These are the calculations for work regarding the carbon 

impact/emissions



Option 1 Concrete R&R:

Å Based on NYCDOS Performance replacement likely required every 5 years

ÅOver 20 years 483 MT of Embodied Carbon Expended

Å This does not include GHG emission for all work items from $ demo/replacement work 
activities

Option 2 :

Å Based on NYCDOS Wear Data Calcined Bauxite Topping should last 20 years before 4.5 inches 
worn off and rebar exposed

ÅOver 20 years 117 MT of Embodied Carbon Expended

[ŜǘΩǎ ŎƻƳǇŀǊŜ ǘƘŜ ōƛƎƎŜǎǘ ƳŀǘŜǊƛŀƭ ƛƳǇŀŎǘǎ
Understanding impact of repair embodied carbon



ά.ŀŎƪ ƻŦ ǘƘŜ 9ƴǾŜƭƻǇŜέ ǎƘƻǿǎ ŎƭŜŀǊƭȅ Χ
Your repair choice matters.

483 MT of CO2 over 20 years ~ 

This only considers incremental embodied carbon from raw materials 

manufacturing for the Concrete Cap repair approach vs. EUCOFLOOR 

404.

Multiple cycles of repair would even further increase these negative

Carbon impacts:

- Delivery fuel & Waste Removal Fuel

- Repair construction operations

- Fuel with diverting waste loads to alternate sights with longer out-of-

service times, and more é

1,100,000+

* EPA equivalencies calculator



SUSTAINABILITY

Environmental Impacts (5,000 sq. ft. @ 8 inches)

Carbon Footprint Analysis of theseWork items:

4- 65 HP floor saws 2 days

1- 375 CFM compressor 3 days 

1- Tool truck 5 days

1- Large skid steer 5 days 

1- 15 ton excavator 2 days 

1- 3 cubic yard wheel loader 2 days 

10- 20 yard concrete containers 4- pickup trucks 8 days for transport of crew

1350 gallons gasoline/diesel fuel

280- #4 dowels 36ò long plus adhesive.

7,000 Pounds of #4 bar 

1,000ô slab supports ( rebar chairs) 

140 cubic yards 6,000 psi concrete

1-boom pump for placing

5,500 ó curing blankets

460 man hours 

All Emissions 

and Impacts 

need to be 

accounted for 

with these 

work items



Environmental Impact vs Sustainability
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Sustainability

The more sustainable/durable, 

the less environmental impact.



SUSTAINABILITY

ROI Financial Example 

o Lost Revenue (based on 2023 volumes)

o 1850 TPD Facility

o ~$50 Tipping Fee (varies)

o Lost Tipping Fees $92,500 PER DAY

o Concrete R&R 4 weeks = $1,850,000 lost revenue

o Eucofloor 404 1 week = $462,500 lost revenue

o Diversion Cost:

o Fuel Consumption?

o Emissions?

o Wait Time?

o Driver Time/Opportunity Cost?



SUSTAINABILITY

ROI Financials

o What does it cost to own the floor?

o Calcined Bauxite

o INSTALLATION 26,000 sq. ft. @ $115 = $2,990,000

o LOST REVENUE $462,500

o TOTAL $3,452,500

o Concrete R & R

o INSTALLATION 26,000 sq. ft. @ $75 = $1,950,000 x 4= $7,800,000

o LOST REVENUE $1,850,000 x 4 =      $7,400,000

o TOTAL $15,200,000



SUSTAINABILITY

Sustainability

Analysis



SUMMARY

NYC DOS Northshore Marine

ÅSelected the newest and proven technology.

ÅEucofloor 404 clearly the best financial and environmental ROI

ÅThis provided the most Sustainable solution with less 

Environmental Impacts due to fewer repair/replacements needed.

ÅThe less repairs required greatly minimizes the GHG emissions 

and Embodied Carbon expended.

ÅConcrete R&R would have been less Sustainable resulting in 

greater Environmental Impacts than Calcined Bauxite Topping



The Good News

You have choices regarding the quality of 

your solid waste facility floor

Those choices have significantly improved 

over the years

Options allow you to chose an alternative 

that greatly reduces your Environmental 

Impacts!



The End

Questions?



Thank you for your time 
and interest today! 

Vince Beyer

vbeyer@euclidchemical.com

Phone: 804 -955-8936

www.euclidchemical.com



Questions

?


