
From: Fernandez, Juliette
To: Kimbrough, Monica
Subject: Fw: [EXTERNAL] FW: Landlock (UNCLASSIFIED)
Date: Tuesday, April 6, 2021 11:46:48 AM
Attachments: US Fish Wildlife Approval Letter for LANDLOCK.PDF

OPS30 Safety Data Sheet.pdf
OPS25 Safety Data Sheet.pdf
Certification from Coastal Bioanalysts.pdf
LANDLOCK & OPSDIRT- Global Case Studies - Feb 2020.pdf
LANDLOCK & OPSDIRT - Environmental Compliance.pdf
Copy of Dust Control.xlsx
Dust pallative selection guide.pdf

Juliette Fernandez
Refuge Manager
Ridgefield NWR | Steigerwald Lake NWR | Franz Lake NWR | Pierce NWR | Refuge2020.info

U.S. Fish and Wildlife Service | P.O. Box 457 Ridgefield, WA 98642| 360-887-4106 x126 Office | 360-600-6119 Cell

From: Barnes, Michelle L CIV USARMY CESPL (USA) <MICHELLE.L.BARNES@usace.army.mil>
Sent: Wednesday, June 3, 2020 9:27 AM
To: Fernandez, Juliette <juliette_fernandez@fws.gov>; Range, Brent K <brent_range@ios.doi.gov>;
Stonum, Scott E <Scott_Stonum@nps.gov>; McIntyre, Julie <julie_mcintyre@fws.gov>; Valentine,
Julie A <jvalentine@blm.gov>
Cc: ) < >; 
< >; ) < >;

>; Larrat, Eric P CIV USARMY CESAJ (USA)
<Eric.P.Larrat@usace.army.mil>; Nguyen, Brandon SPB <Brandon.Nguyen@usace.army.mil>; Fiedler,
Grenade A CIV USARMY CESWD (USA) <Grenade.A.Fiedler@usace.army.mil>
Subject: [EXTERNAL] FW: Landlock (UNCLASSIFIED)
 
Good morning,

In an effort to reduce safety hazards and water usage related to dust control across the project areas,
we have been looking in to a variety of dust suppressant products.  I am attaching a spreadsheet of
items that we have looked at to date that I would like a little more feedback from you all if possible.  

The attached product information for LandLock OpsDirt is for a product that is being utilized on the
access roads in the Jacumba Wilderness Area in the El Centro area.  This treatment is intended to be
a one-time soil treatment that can stand up to the construction traffic for a longer term solution and
should not require repeated treatment.  

Many of the other products are topical products that could require multiple applications depending
upon weather and traffic conditions.  

As it is getting hotter and drier at this time, providing the contractors with a few alternatives is a high
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OPS30 
MATERIAL SAFETY DATA 


SHEET 


MSDS No: 3002114 


Date: 2/27/18 
Supersedes: 2/11/14 


 


1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 
Product Name: OPS30 


Synonyms & Chemical Family: Vinyl-acrylic polymeric emulsion 


 


Product Use: 
 


Dust control agent and Soil Stabilizer for: expeditionary airfields, haul roads, hard stands, loading 


zones, Life Support Areas, shelter flooring, slope and stability control, dust control, FOD control  
 


Emergency Phone No.: 1-800-360-2687 
 


2. COMPOSITION/INFORMATION ON INGREDIENTS 
 
COMPONENT 


 
Percent 


 
CAS NO. 


 
ACGIH TLV 


  
OSHA 


 
 


 
 


 
 


 
TWA 


 
STEL 


 


 


Vinyl-Acrylic polymeric emulsion 


 


54-56% 


 


108-05-4 


 


N/E 


 


N/E 


 


N/E 


 
Vinyl acetate 


Less than 
.5% 


 
79-10-7 


 
N/E 


 
N/E 


 
N/E 


 


Acrylates 


Less than 


.5% 


 


N/A 


 


N/A 


 


N/A 


 


N/A 


 
Proprietary poly 
(1-carbamoylethlene) 


Less than 
.5% 


 
9003-05-8 


 
N/A 


 
N/A 


 
N/A 


 
Hydrotreated light distillates 


 
Less 
than.25% 


 
7732-18-5 


 
N/A 


 
N/A 


 
N/A 


 


Water 


 


44-46% 


  


N/E 


 


N/E 


 


N/A 


 


3. HAZARDS IDENFICATION  
EMERGENCY OVERVIEW 


Appearance and Odor:    Milky white liquid, sweet odor. 


Statement of Hazards:     Vapor may cause eye irritation. Vapors are irritating to the respiratory tract. 


POTENTIAL HEALTH EFFECTS 
Likely routes of exposure:  Eye contact, ingestion, inhalation and skin contact. 
Eye contact:  Direct contact with this material may cause eye irritation including   tearing and redness. 


Skin contact: Contact may cause skin irritation. 
Ingestion:      No hazard in normal industrial use. 
Inhalation:     Inhalation of vapor or aerosol causes irritation of the respiratory tract (nose, throat, and lungs).  


CARCINOGENICITY 
This material does not contain 0.1% or more of any unreacted chemical that is listed by the International Agency for Research on 
cancer (IARC). 


 


4. FIRST AID MEASURES 
Skin contact:   Wash skin with soap and water. Remove contaminated clothing. Get medical attention if irritation persists. Wash 
contaminated clothing before reuse. 
Eye contact:   Immediately flush eyes with large quantities of clean water for at least 15 min. Get immediate medical attention.  


Inhalation:      If breathing is difficult, give oxygen by trained personnel.  Get immediate medical attention.  
Ingestion:      Give the victim one or two glasses of water or milk to drink.  Never give anything by mouth to an unconscious person.  
Immediately seek medical attention.         


 
NOTE(S) TO PHYSICIAN:     None. 
 


 
 
 







OPS30 
MATERIAL SAFETY DATA 


SHEET 


MSDS No: 3002114 


Date: 2/27/18 
Supersedes: 2/11/14 


 


5. FIRE FIGHTING MEASURES 
Fire and Explosion Hazards:  This material will not burn unless it is evaporated to dryness. 


Extinguishing Media:              Dry polymer, use alcohol resistant foam, carbon dioxide (CO2) or dry chemical 
Fire-Fighting Equipment:      Wear self-contained breathing apparatus (SCBA) and full fire-fighting protective clothing if necessary. 
Other Information:                 This is a water-based product and presents no particular fire or explosion hazard. 


6. ACCIDENTAL RELEASE MEASURES 
Spill/Lead Procedure: 
Wear suitable protective equipment. If recovery of the materials is not possible, absorb with dry soil, sand or non-reactive material 


and place in an appropriate chemical waste container. Prevent spilled material from entering sewers, drainage systems or bodies 
of waters. Transfer to container by suction, preparatory for later disposal and flush area with water. Wash contaminated property 
(i.e. cars) quickly before the material dries. For large spills, recover spilled material with a vacuum truck.  


 
Other Notes: 
Spilled polymer emulsion is slippery. Use caution to avoid falling. When drying, this material will form a film. Remove contaminated 


clothing and thoroughly wash any contacted skin areas with soap and water. 


7. STORAGE AND HANDLING PROCEDURES  
Open containers in ventilated area. Keep from freezing. Store in a dry area. 


No special restrictions on storage with other products. 
Incompatible with oxidizing agents. 


8. EXPOSURE CONTROL MEASURES / PERSONAL PROTECTION 
Engineering Controls:   Use general ventilation to maintain airborne concentrations to levels that are below regulatory and 
recommended occupational exposure limits. 


Eye Protection:              Wear safety glass with side shields and a face shield or goggles and a face shield. 
Nitrile, neoprene or rubber gloves should provide protection against skin contact. If splashing is likely,  
Skin Protection:             Wear impervious clothing and boots to prevent repeated or prolonged skin contact. Consult your supplier 


of personal protective equipment for additional instructions on proper usage.  


Other Protective Clothing/Equipment:    None. 


9. PHYSICAL AND CHEMICAL PROPERTIES 


Color: Milky white 


Odor: sweet 


Physical State: Liquid 


Solubility in Water: Dispersible 


Specific Gravity: 1.08 


Vapor Pressure: Same as water 


Bulk Density: 9.0 lbs/gal 


Boiling Point: > 212 F (> 100 C) = water 


Freezing Point: < 32 F (< 0 c) = water 


Evaporation Rate: < 1 (BuAc=1) 


pH: 4.5 


10. STABILITY AND REACTIVITY DATA 


Stability: Stable at normal temperatures and storage conditions. 


Incompatibility: Oxidizing agents. 


Conditions to Avoid: Freezing temperatures (less than 32 F or 0c). 


Hazardous Polymerization: Will not occur. 


11. ECOLOGICAL INFORMATION 
No information is available. Experience demonstrates the material has no harmful effect on the environment.  


12. TOXICOLOGY DATA 
No information is available. Standard methods for handling chemicals should be observed.  


13. TRANSPORT INFORMATION 


US DOT Not regulated. 


TDG Not regulated. 


CAO/IATA Not restricted. Not regulated. 







OPS30 
MATERIAL SAFETY DATA 


SHEET 


MSDS No: 3002114 


Date: 2/27/18 
Supersedes: 2/11/14 


 


14. DISPOSAL INFORMATION 


This material is not a RCRA hazardous waste. Disposal of this material is not regulated under RCRA. Consult Federal, State, 


and Local regulations to ensure that this material and its containers if discarded is disposed of in compliance with all regulatory 
requirements. 


15. REGULATORY INFORMATION 
OSHA Status:  This material is not classified as a hazardous chemical under the criteria of the U.S. Occupational 
Safety and Health Administration (OSHA) Hazard Communication Standard, 29 CFR 1910.1200.  
 


TSCA Inventory:  This product complies with U.S. Toxic Substance Control Act (TSCA) 
 
WHMIS Classification: All components are listed on the Canadian Domestic Substance List (DSL) or below the reportable 


threshold for the Canadian Non-Domestic Substances List (NDSL) 
 


US STATE REGULATIONS:   Chemicals associated with the product which are subject to state right-to-know regulations are listed 
with applicable state. 
 


Vinyl Acetate 108-05-4:        Listed in the following: Pennsylvania, New York, New Jersey, Illinois, Louisiana,  Massachusetts, RI 


16. OTHER INFORMATION 


 NFPA HAZARD RATING (National Fire Protection Association) 


0 Fire: 
 


Materials that must be preheated before ignition car occur. 


1 Health: Materials which on intense or continued exposure could cause 


temporary incapacitation or possible residual injury unless prompt 
medical treatment is given. 


0 


 


Reactivity: Materials which in themselves are normally stable, even under 


fire exposure conditions, and which are not reactive with water. 


------ Specific Hazard: None. 


 


 
 
 
 
 


 
 
 


 
 
 


 
 
 


 
 
 


 
 
 


 







OPS30 
MATERIAL SAFETY DATA 


SHEET 


MSDS No: 3002114 


Date: 2/27/18 
Supersedes: 2/11/14 


 


 


 
 


Rating 
 


 
4 


Health Hazard 
 
Extreme: Highly toxic. 


May be fatal on short 
term exposure. Special 
protective equipment 


required. 


Fire Hazard 
 
Extreme: Extremely 


flammable gas or liquid, 


Flash Point below 73  F 


Reactivity Protective Equipment Guide 


 
 


 
3 


 
 


 
Serious: Toxic. Avoid 
Inhalation or skin 


contact. 


 
 


 
Serious: Flammable. 


Flash Point 73  F to 


100 F. 


  


 
 
 


 
2 


 
 
 


 
Moderate: Moderately 
toxic. May be harmful if 


inhaled or absorbed. 


 
 
 


 
Moderate: Combustible. 
Requires moderate 


heating to ignite.  


  


 
 
 


1 


 
 
 


Slight:  Slightly toxic. 
May cause slight 
irritation. 


   


 


 
 


0 


 


 
 
Minimal:  All chemicals 


have some degree of 
toxicity. 


   


Acid 
Alkali 


 
ALK 
COR 


Specific Hazard 


OX Oxidizer 


Reactivity 


4 – May detonate 
3 – Shock and heat may 
detonate 
2 – Violent chemical change 


1 – Unstable if heated 
0 – Stable 


Fire Hazard 


4 – Below 73 F 


3 – Below 100 F 


2 – Below 200 F 


1 – Above 200 F 
0 – Will not burn 


Health Hazard 


4 – Deadly 
3 – Extremely Hazardous 
2 – Hazardous 
1 – Slightly Hazardous 


0 – Non-hazardous 








OPS25 
MATERIAL SAFETY DATA 


SHEET 


MSDS No: 25092613 


Date: 2/27/18 
Supersedes: 2/11/13 


 


1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 
Product Name: OPS25 


Synonyms & Chemical Family: Vinyl-acrylic polymeric emulsion 


 


Product Use: 
 


Dust control agent and Soil Stabilizer for: expeditionary airfields, haul roads, hard stands, loading 


zones, Life Support Areas, shelter flooring, slope and stability control, dust control, FOD control  
 


Emergency Phone No.: 1-800-360-2687 
 
2. COMPOSITION/INFORMATION ON INGREDIENTS 


 
COMPONENT 


 
Percent 


 
CAS NO. 


 
ACGIH TLV 


  
OSHA 


 


 


 


 


 


 


 


TWA 


 


STEL 


 


 
Vinyl-Acrylic copolymer 


 
54-56% 


 
108-05-4 


 
N/E 


 
N/E 


 
N/E 


 


Vinyl acetate 


Less than 


0.5% 


 


68784-69-0 


 


N/A 


 


N/A 


 


N/A 


 
Alkylated bisphenol A 


 
Less than 4% 


 
7756-94-7 


 
N/A 


 
N/A 


 
N/A 


 


Tri-isobutylene 


 


Less than 1% 


 


25167-70-8 


 


N/A 


 


N/A 


 


N/A 


 
Disobutylene 


 
Less than 1% 


 
Proprietary 


 


 
N/A 


 
N/A 


 
N/A 


Polyglycolesters poly(1-
carbamoylethylene) 


 
Less than 4% 


 
9003-05-8 


 
N/A 


 
N/A 


 
N/A 


 


Poly(1-carbamoylethylene) 


 


Less than .5% 


 


64742-47-8 


 


N/A 


 


N/A 


 


N/A 


 
Hydrotreated light distillates 


Less than 
.25% 


 
7732-18-5 


 
N/A 


 
N/A 


 
N/A 


 


Water 
 


 


44-46% 


  


N/E 


 


N/E 


 


N/A 


 


3. HAZARDS IDENFICATION  
EMERGENCY OVERVIEW 


Appearance and Odor:    Milky white liquid, sweet odor. 


Statement of Hazards:     Vapors may cause eye irritation. Vapors are irritating to the respiratory tract.  Contact may cause 
skin irritation. 


POTENTIAL HEALTH EFFECTS 
Likely routes of exposure:  Eye contact, ingestion, inhalation and skin contact. 
Eye contact:  Direct contact with this material may cause eye irritation including tearing and redness. 
Skin contact: Contact may cause skin irritation. 


Ingestion:      No hazard in normal industrial use. 
Inhalation:     Inhalation of vapor or aerosol causes irritation of the respiratory tract (nose, throat, and lungs). 


CARCINOGENICITY 
This material does not contain 0.1% or more of any unreacted chemical that is listed by the International Agency for Research on 


cancer (IARC). 


 


4. FIRST AID MEASURES 
Skin contact:   Wash skin with soap and water. Remove contaminated clothing. Get medical attention if irritation persists. Wash 


contaminated clothing before reuse. 
Eye contact:   Immediately flush eyes with large quantities of clean water for at least 15 min. Get immediate medical attention. 
Inhalation:      If breathing is difficult, give oxygen by trained personnel.  Get immediate medical attention.  
Ingestion:      Give the victim one or two glasses of water or milk to drink.  Never give anything by mouth to an uncons cious person.  







OPS25 
MATERIAL SAFETY DATA 


SHEET 


MSDS No: 25092613 


Date: 2/27/18 
Supersedes: 2/11/13 


 
Immediately seek medical attention.         
 


NOTE(S) TO PHYSICIAN:     None. 


5. FIRE FIGHTING MEASURES 
Fire and Explosion Hazards:  This material will not burn unless it is evaporated to dryness. 
Extinguishing Media:              Dry polymer, use alcohol resistant foam, carbon dioxide (CO2) or dry chemical 


Fire-Fighting Equipment:      Wear self-contained breathing apparatus (SCBA) and full fire-fighting protective clothing if necessary. 
Other Information:                 This is a water-based product and presents no particular fire or explosion hazard. 


6. ACCIDENTAL RELEASE MEASURES 
Spill/Lead Procedure: 


Wear suitable protective equipment. If recovery of the materials is not possible, absorb with dry soil, sand or non-reactive material 
and place in an appropriate chemical waste container. Prevent spilled material from entering sewers,  drainage systems or bodies 
of waters. Transfer to container by suction, preparatory for later disposal and flush area with water. Wash contaminated property 


(i.e. cars) quickly before the material dries. For large spills, recover spilled material with a vacuum truck. 
 
Other Notes: Spilled polymer emulsion is slippery. Use caution to avoid falling. When drying, this material will form a film. Remove 


contaminated clothing and thoroughly wash any contacted skin areas with soap and water.  


7. STORAGE AND HANDLING PROCEDURES  
Open containers in ventilated area. Keep from freezing. Store in a dry area. 
No special restrictions on storage with other products. 


Incompatible with oxidizing agents. 


8. EXPOSURE CONTROL MEASURES / PERSONAL PROTECTION 
Engineering Controls:   Use general ventilation to maintain airborne concentrations to levels that are below regulatory and 
recommended occupational exposure limits. 


Eye Protection:              Wear safety glass with side shields and a face shield or goggles and a face shield. 
Nitrile, neoprene or rubber gloves should provide protection against skin contact. If splashing is likely,  
Skin Protection:             Wear impervious clothing and boots to prevent repeated or prolonged skin contact. Consult your supplier 
of personal protective equipment for additional instructions on proper usage. 


Other Protective Clothing/Equipment:    None. 


9. PHYSICAL AND CHEMICAL PROPERTIES 


Color: Milky white 


Odor: sweet 


Physical State: Liquid 


Solubility in Water: Dispersible 


Specific Gravity: 1.08 


Vapor Pressure: Same as water 


Bulk Density: 9.0 lbs/gal 


Boiling Point: > 212 F (> 100 C) = water 


Freezing Point: < 32 F (< 0 c) = water 


Evaporation Rate: < 1 (BuAc=1) 


pH: 4.5 


10. STABILITY AND REACTIVITY DATA 


Stability: Stable at normal temperatures and storage conditions. 


Incompatibility: Oxidizing agents. 


Conditions to Avoid: Freezing temperatures (less than 32 F or 0c). 


Hazardous Polymerization: Will not occur. 


11. ECOLOGICAL INFORMATION 
No information is available. Experience demonstrates the material has no harmful effect on the environment. 


12. TOXICOLOGY DATA 
No information is available. Standard methods for handling chemicals should be observed.  


13. TRANSPORT INFORMATION 


US DOT Not regulated. 







OPS25 
MATERIAL SAFETY DATA 


SHEET 


MSDS No: 25092613 


Date: 2/27/18 
Supersedes: 2/11/13 


 
TDG Not regulated. 


CAO/IATA Not restricted. Not regulated. 


14. DISPOSAL INFORMATION 


This material is not a RCRA hazardous waste. Disposal of this material is not regulated under RCRA. Consult Federal, State, 


and Local regulations to ensure that this material and its containers if discarded is disposed of in compliance with all regulatory 
requirements. 


15. REGULATORY INFORMATION 
OSHA Status:  This material is not classified as a hazardous chemical under the criteria of the U.S. Occupational 


Safety and Health Administration (OSHA) Hazard Communication Standard, 29 CFR 1910.1200. 
 
TSCA Inventory:  This product complies with U.S. Toxic Substance Control Act (TSCA) 


 
WHMIS Classification: All components are listed on the Canadian Domestic Substance List (DSL) or below the reportable 
threshold for the Canadian Non-Domestic Substances List (NDSL) 


 


US STATE REGULATIONS:   Chemicals associated with the product which are subject to state right-to-know regulations are listed 
with applicable state. 
 


Vinyl Acetate 108-05-4:        Listed in the following: Pennsylvania, New York, New Jersey, Illinois, Louisiana, Massachusetts, RI 


16. OTHER INFORMATION 


 NFPA HAZARD RATING (National Fire Protection Association) 


0 Fire: 
 


Materials that must be preheated before ignition car occur. 


1 Health: Materials which on intense or continued exposure could cause 


temporary incapacitation or possible residual injury unless prompt 
medical treatment is given. 


0 


 


Reactivity: Materials which in themselves are normally stable, even under 


fire exposure conditions, and which are not reactive with water. 


------ Specific Hazard: None. 
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MATERIAL SAFETY DATA 


SHEET 
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Acid 


Alkali 
 


ALK 
COR 


Specific Hazard 
OX Oxidizer 


Reactivity 
4 – May detonate 


3 – Shock and heat may 
detonate 
2 – Violent chemical change 
1 – Unstable if heated 
0 – Stable 


Fire Hazard 


4 – Below 73 F 


3 – Below 100 F 


2 – Below 200 F 


1 – Above 200 F 


0 – Will not burn 


Health Hazard 
4 – Deadly 


3 – Extremely Hazardous 
2 – Hazardous 
1 – Slightly Hazardous 
0 – Non-hazardous 







OPS25 
MATERIAL SAFETY DATA 


SHEET 


MSDS No: 25092613 


Date: 2/27/18 
Supersedes: 2/11/13 


 
 


Rating 
 


 
4 


Health Hazard 
 
Extreme: Highly toxic. 


May be fatal on short 
term exposure. Special 
protective equipment 


required. 


Fire Hazard 
 
Extreme: Extremely 


flammable gas or liquid, 


Flash Point below 73  F 


Reactivity Protective Equipment Guide 


 
 


 
3 


 
 


 
Serious: Toxic. Avoid 
Inhalation or skin 


contact. 


 
 


 
Serious: Flammable. 


Flash Point 73  F to 


100 F. 


  


 
 
 


 
2 


 
 
 


 
Moderate: Moderately 
toxic. May be harmful if 


inhaled or absorbed. 


 
 
 


 
Moderate: Combustible. 
Requires moderate 


heating to ignite.  


  


 
 
 


1 


 
 
 


Slight:  Slightly toxic. 
May cause slight 
irritation. 


   


 


 
 


0 


 


 
 
Minimal:  All chemicals 


have some degree of 
toxicity. 
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Product Certification for LANDLOCK Natural Paving 


 


To Whom It May Concern, 


In July 2013, Coastal Bioanalysts, Inc. was hired by LANDLOCK Natural Paving, Inc. to conduct a 


series of tests related to acute toxicity of simulated rainwater (Very Soft Synthetic Freshwater 


VSSFW) runoff from an artificial road surface treated with LL25.  The testing that was 


performed using EPA Method 2000.2 (Ceriodaphnia dubia) and EPA 2000.0 (Pimephales 


promelas).  In addition to a VSSFW control group, a Moderately Hard Synthetic Freshwater 


(MHSFW; animal culture/acclimation water) and an untreated artificial road runoff control 


(RCT) were included.   


Based on test results (Appendix A), the rainwater runoff was determined to exhibit no acute 


toxicity to the tested species.   


Should you have any question regarding the testing process and/or methodology, please do not 


hesitate to contact me. 


Regards, 


  


Peter F. De Lisle 


Technical Director 


Coastal Bioanalysts, Inc. 


804-694-8285 


www.Coastalbio.com              
  


     
  



http://www.coastalbio.com/
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APPENDIX A 
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Type:  Stabilization of Multi-Aircraft 
Training Runway


Soil:  Base Coarse + Native Soil


Application:  Reclaimer Integration


Goal:  


• Stabilize/Pave gravel surface to 
reduce dust and FOD (foreign 
object debris) from damaging 
engines.


• Reduce maintenance expense


Outcome:


• Completed ~54,000 SY in 6   
working days


• C-130 & C-17 Certified 


Project:  US Marine Corp
Date:  September 2019







Type:  Cart Path Rehabilitation 
(18 holes)


Soil:  Decomposed Granite


Application:  Paver Machine


Process:


Mill out existing (failing) asphalt


Batch treat -1/2’’ DG


Lay LANDLOCK treated DG 
with paving machine


Project:  Perugia, Italy
Date:  Oct 2019


BEFORE AFTER







Type:  Soil Stabilization/Cart 
Path Construction


Soil:  50% Decomposed 
Granite/ 50%  -1/2 inch minus 
road base


Application:  Tractor w/ 
Rotadairon tiller


Goal:  Construct a network of 
natural looking golf path at 
Diablo Country Club.


Project:  Diablo, CA
Date:  Summer 2019


BEFORE AFTER







Type:  Cold In-Place Asphalt Reclamation


Soil:    Asphalt + Base Coarse


Application:  Reclaimer Integration


Goal:  Reclaim and recycle failing 
asphalted surfaces located in a forest 
preserve.


Outcome:


• Completed ~7,000 sq. yrds.


Project:  The Grove – Nature Preserve
Date:  August 2019


Final Surface







Type:  Interior walking paths inside zoo & 
wildlife resort.


Soil:  -1/2 inch road aggregate 


Application:  Pre-treated material applied 
using an asphalt paver.


Goal:  Create an environmentally-friendly and 
dust free pathway system inside one of 
Europe’s top-rated zoos and wildlife resorts.


Outcome:


• After this highly successful project, the 
customer is going to pave an additional 
10,000m2 of area, including a parking lot.


• Formal relationship established with 
France-based installer/contractor 
Primavera.


Project:  Belgium – Pairi Daiza Zoo & Resort
Date:  June 2019







Type: Heavy Haul Road Stabilization at 
Copper Mine


Soil:  -¾ inch road base + Native Soil 


Application:  Reclaimer Integration


Goal:  Create an erosion and dust free haul 
road that will help improve the mine’s 
efficiency and decrease road maintenance 
costs.


Outcome:


• Heavy Haul access road achieved


• Eliminated washout and traffic born dust


Project:  Panama – Copper Mine
Date:  January 2019







Type: Parking Lot Stabilization at Military Facility


Soil:  -¾ inch road base + Native Soil 


Application:  Grader blade mix-in


Goal:  Create a erosion and dust free parking lot at US 
Marines rifle range.


Outcome:


• Treated a total of 7,900 SY


• Provided multiple parking/staging areas for passenger 
and heavy haul vehicles in an environmentally 
protected area.


Project:  Hawaii – K-Bay 
Date:  December 2018


Before


After







Type:  Soil Stabilization/(Haul) Road 
Paving


Soil:  -3/4 Road Base


Application:  Reclaimer Integration


Goal:  Create a stabilized access road that 
will be dust and erosion free for 8+


Outcome:


• Significantly reduces landfill’s reliance on 
water as a dust control solution


• Eliminate costs associated with road 
maintenance (regrading and 
recompacting gravel roads)


Project:  Rockford, IL
Date:  October 2018







Type:  Soil Stabilization/Cart Path Construction


Soil:  50% Decomposed Granite/ 50% ¾ inch 
minus road base


Application:  Milling Machine Integration


Goal:  Create a natural looking golf path network at 
The National Golf Club that would reduce dust and 
maintenance expenses associated with DG paths.


Outcome:


• Constructed (~115,000 sq. ft.) of pathways across 
18 holes.


• Stepping stone for additional projects in Europe.


Project:  Brussels, Belgium
Date:  October 2018







Type:  Soil Stabilization of Military Shelter/Training 
Facility Flooring 


Soil:  -¾ inch road base + Native Soil


Application:  Reclaimer integration


Goal: Provided stabilized paved surface for rubber 
matting and turf training facility.


Outcome:


• Treated ~ 8,250 SY


• Provided stabilized base in lieu of concrete


• Saved customer ~ 35%


Project:  Lackland, TX
Date:  September 2018







Type: Cold In-Place Asphalt 
Reclamation and Sub-base Stabilization 
w/ Minimal Asphalt Cap


Soil:  Asphalt millings with -¾ inch road 
base


Application:  Reclaimer integration


Goal:  Reduce profile of design and 
mitigate negative drainage in specific 
locations.


Outcome:


• Treated ~ 8,800 SY


• Dried up deep sink hole causing 
surface failures


Project:  Mansfield, TX
Date:  September 2018







Type: Cold In-Place Asphalt 
Reclamation and Sub-base Stabilization 
w/ Minimal Asphalt Cap


Soil:  Asphalt millings with -¾ inch road 
base


Application:  Reclaimer integration


Goal:  Reduce profile and reconstitute 
the base for long term paving solution.


Outcome:


• Treated 34,500 SY


• Saved customer ~ 20% 


Project:  Bessemer, AL
Date:  August 2018







Type: Cold In-Place Asphalt Reclamation and 
Sub-base Stabilization w/ Minimal Asphalt Cap


Soil:  Asphalt millings with -¾ inch road base


Application:  Reclaimer integration


Goal:  Reduced profile of design through Cold-in-
place recycling & rehabilitation


Outcome:


• Treated a total of 9,600 SY


• Reduced export of millings by 60%


• Reduced asphalt cap by 50%


• Delivered 18% savings to customer


Project:  Stillwater, OK
Date:  June 2018







Type:  Stabilization of Haul Road & Parking 
Lot


Soil:  -3/4 inch Base Course


Application:  Grader blade Mix-in


Goal:  Create a couple of local site for the 
distributor to take prospective customers


Outcome:


Customer is thrilled with the results and 
due to the rising price of oil and asphalt, he 
will be using LANDLOCK on all future road 
projects.


Project:  Saint-Malo, France
Date:  July 2018







Type:  Cold In-Place Asphalt Reclamation and 
sub-base stabilization


Soil:  Asphalt Milling + Base Course


Application:  Reclaimer pulverization and 
integration


Goal:  Showcase LANDLOCK’s ability to 
rehabilitate a failing asphalted road for the 
town of Kenitra


Outcome:


The project has resulted in additional 
roadwork project in France due to the 
participation of French contractors and 
distributors.


Project:  Kenitra, Morocco
Date:  June 2018







Type:  Soil Stabilization/Cart Path Construction


Soil:  50% Decomposed Granite/ 50% ¾ inch 
minus road base


Application:  Tractor w/ Roto Tiller Attachment


Goal:  Showcase the LANDLOCK technology 
across a ¼ mile stretch of pathway at LA 
Country Club as a competitive pilot project.


Outcome:


• Pathways have been approved for future use 
throughout the country club


• 18 holes of cart path to be constructed end of 
2019


Project:  Los Angeles, CA
Date:  June 2018







Type:  Soil Stabilization/Cart Path Construction


Soil:  50% Decomposed Granite/ 50% ¾ inch 
minus road base


Application:  Milling Machine Integration


Goal:  Create a natural looking golf path 
network at Clear Creek Country Club that 
would reduce dust and maintenance expenses 
associated with DG paths.


Outcome:


• Constructed (~35,000 sq. ft.) of pathways 
across 5 / 36 holes.


• We expect to be awarded the rest of the 
course (31 holes) in Spring 2019


Project:  Lake Tahoe, NV
Date:  April 2018







Type:  Cold In-Place Asphalt 
Reclamation


Soil:  90% Asphalt Milling/10% Base


Application:  Milling Machine 
Integration


Goal:  Showcase the LANDLOCK 
technology for the Mexican Navy at 
their primary logistics base in Mexico 
City


Outcome:


Successfully demonstrated a more 
cost-effective and timely way to rehab 
failing asphalted roads.


Project:  Mexico City, MX
Date:  February 2018







Type:  Soil Stabilization/Cart Path Construction


Soil:  50% Decomposed Granite/ 50% ¾ inch 
minus road base


Application:  Milling Machine Integration


Goal:  Create a natural looking golf path 
network at Santa Ana Country Club that would 
reduce dust and maintenance expenses 
associated with DG paths. 


Outcome:


• Constructed 110,000 sq.ft. of pathway


• Project will be a stepping stone into a greater 
presence in the golf industry


Project:  Santa Ana, CA
Date:  November 2017







Type:  Urban Road 


Soil:  Sandy-Clay Laterite


Application:  Grader Mix-in, 4’’ depth


Goal:  Test product using soils founds in 
different parts of the country, as well as with ¾’’ 
minus base to test the feasibility of product’s 
widespread use.


Outcome:


Product worked with all soil types, but strength 
gains were highest (and therefore life 
expectancy longest), with the ¾’’ minus base.


**2018 – Government approves technology 
with additional purchase orders for rural road 
development to be carried out in Q1 of 2019.** 


Project:  Luanda, Angola
Date:  November 2017







Type:  Haul Road Stabilization/Paving


Soil:  100% Sand and “moon dust” powder


Application:  Grader mix-in, 4-5 inch depth


Goal:  Expeditionary training exercise for US Air 
Force, Marines and Army on LANDLOCK 
technology and its various applications.


Outcome:


• Worked hands on with various military teams 
and successfully built a heavy haul road that 
is now dust and erosion free.


• As a result of successful training exercise, 
LANDLOCK has uncovered numerous large 
scale projects in the region where our 
solutions will be deployed in support of the 
DoD mission set.


Project:  Camp Al Jaber, Kuwait
Date:  August, 2017







Type:  Rural Road Stabilization/Paving


Soil:  Mix of base-course, sand and clay


Application:  Grader mix-in, 4-5 inch depth 
with black pigment integrated seal-coat


Video:  https://youtu.be/n74wQumqCmo


Goal:  Showcase LANDLOCK’s road paving 
technology at local municipality outside of 
Bogota for formal approval by INVIAS.


Outcome:


• Successfully completed road work of 
500m2 in 4 hours.


• Created dust and erosion free surface.


• Road was opened to traffic 2 days after 
completion of work and feedback has been 
extremely positive.


Project:  Gachancipa, Colombia


Date:  August, 2017



https://youtu.be/n74wQumqCmo





Type:  Cold In-Place Asphalt Reclamation and 
Sub-base stabilization (w/ 2 inch asphalt cap)


Soil:  50% Base-course, 50% Asphalt Millings 


Application:  Reclaimer mix-in, 4-5 inch depth


Video:  
https://www.youtube.com/watch?v=4I2cD6tKbw
4&feature=youtu.be


Goal:  Total rehabilitation of failing asphalted 
roadways


Outcome:


• Treated ~27,000 sq.yds. (243,000 sq.ft.)


• Showcased the benefits and efficiencies of 
the LANDLOCK process over “remove and 
replace”


• Enabled the client to use a minimal amount of 
asphalt that will last far longer than paving on 
an unstabilized base.


Project:  Benton Harbor, MI


Date:  July 2017



https://www.youtube.com/watch?v=4I2cD6tKbw4&feature=youtu.be





Type:  Parking Lot Stabilization/Paving


Soil:  80% DG Base-course, 20% Asphalt 
Millings 


Application:  Reclaimer mix-in, 4-5 inch depth


Goal:  Create a dust and erosion free surface 
to reduce water consumption and 
maintenance expenses associated with 
regrading the surface after heavy rain events.


Outcome:


• Treated 3,578 sq.yds. (32,200 sq.ft.)


• Created dust and erosion free surface


Project: Sylmar, CA
Date:  July 2017







Type:  Cold In-Place Asphalt 
Reclamation and Sub-base 
Stabilization


Soil:  In-situ + base-course


Application:  Reclaimer mix-in, 6-7 inch 
depth


Goal:  Value engineer alternative 
solution for standard remove & replace. 
Subgrade stabilization imperative due 
to high moisture and extreme 
movement in marine clay.


Outcome:


• 67,005 sq ft treated in Phase 1


• Rigid subgrade stabilization achieved


• New contractor relationship    
established


Project:  Alexandria, VA
Date:  June 2017







Type:  Military – Dust & Erosion Control


Soil:  In-situ, sandy clay


Application:  Topical (90%) and Mix-in (10%)


Goal: Provide long term slope and stability control 
for the berms, infield, and access road around firing 
range.  This would eliminate routine maintenance, 
earthworks and water consumption.


Outcome:


• 18 acres of dust and erosion control 


• 3 day process to complete


• Successful encapsulated all material on range 
eliminating brown out conditions


Project: 29 Palms (Southern California)
Date:  January 2017







Type:  Aviation - Soil Stabilization / Paving


Soil:  6 inches of ¾ inch minus base course


Application:  Grader Mix-in, 6 inch depth


Goal:  To construct a taxiway and apron leading 
from N’Djamena International Airport’s runway 
(also used by the Chad & French militaries) in 
support of Operation Flintlock 2017.  We worked 
directly with the Red Horse Battalion of the US 
Airforce.


Outcome:


• Despite major equipment challenges, we 
successfully completed the project in 2.5 days


• Total Treatment Area = 9,000 square yards


• Red Horse will be providing a technical report


and white paper in May 2017


Project: Chad, Africa


Date:  December 2016







Pictures from Operation Flintlock
Pictures Taken:  Mid-February 2017


Video:  http://bit.ly/OPSDIRTFlintlockVid
Video:  http://bit.ly/OPSDIRTFlintlockVidTwo



http://bit.ly/OPSDIRTFlintlockVid

http://bit.ly/OPSDIRTFlintlockVidTwo





Type:  Soil Stabilization / (Haul) Road Paving


Soil:  -1’’ base course aggregate 


Application:  Grader blade Mix-in


Goal:  Create a paved haul road leading to a 
new range and berms for target practice


Outcome:


Newly paved road will:


• Eliminate costly road maintenance and 
washouts 


• Eliminate on-going dust control issues


• Provide long-term stabilization and 
functionality for many years to come


Project:  Hawaii - Pu’uloa Rifle Range
Date:  July 2016







Type:  Soil Stabilization/(Haul) Road Paving


Soil:  In-situ soil (with very high OMC) plus 1 
inch of crushed concrete.


Application:  Reclaimer Mix-in


Goal:  Create a paved haul road leading to a 
new cell within the landfill


Outcome:


Newly paved haul road will:


• Significantly reduce landfill’s reliance on 
water as a dust control solution


• Eliminate costs associated with road 
maintenance (regrading and recompacting
gravel roads)


Project: McKittrick, CA
Date:  June 2016







Type:  Aviation - Soil Stabilization / Paving


Soil:  In-situ, mix of sand & clay w/ river rocks & gravel


Application:  Grader Mix-in, 6 inch depth


Goal:  To construct a runway, apron and drainage ditches 
to support the Honduran military as well as counter-drug 
trafficking efforts in the region.  We worked directly with 
SPMAGTF-SC (Special Marine Air-Ground Task Force-
Southern Command).


News:  http://www.marforsouth.marines.mil/News/News-
Article-Display/Article/627496/spmagtf-sc-marines-
continue-to-renovate-airfield/


Outcome:


• Total Treatment Area = ~55,000 square yards


• Runway DCP Data processed with PCASE 2.09 / 28 
DCP readings taken to a depth of 36 inches.


• C-17 @ 450,000 lbs. = 2470 Passes 


• C-130 @ 155,000 lbs. = 23847 Passes 


• C-130J @ 155,000 lbs. = 23847 Passes 


• C-130J-30 @ 155,000 lbs. = 23847 Passes


Project: Mocoron, Honduras
Date:  September 2015







Type:  Cold In-Place Asphalt Reclamation, Sub-Base 
Stabilization


Soil:  Asphalt Millings + Base Course


Application:  Reclaimer Integration


Goal: Provide value engineered savings to customer by 
rehabilitating and recycling in-place pavement.  Provide high 
performance alternative to standard remove and replace.


Outcome:


• Reduced removal & export of material


• Reduced profile of design


• Reconstructed and stabilized 6” base


• Reduced asphalt requirement by 50%


• To date, no signs of degradation or premature breakdown


Project:  Elgin, IL


Date:  August 2015


LANDLOCK Stabilized 
Sub-Base


Minimal 2’’ Asphalt Cap







Type:  Cold In-Place Asphalt Reclamation, Sub-Base 
Stabilization


Soil:  Asphalt Millings + Base Course


Application:  Reclaimer Integration


Goal: Provide value engineered savings to customer by 
rehabilitating and recycling in-place pavement.  Provide 
high performance alternative to standard remove and 
replace.


Outcome:


• Reduced removal & export of material


• Reduced profile of design


• Reconstructed and stabilized 6” base


• Reduced asphalt requirement by 50%


• To date, no signs of degradation or premature breakdown


Project:  Arlington Heights, IL


Date:  July 2015


LANDLOCK Stabilized 
Sub-Base


Minimal 2’’ Asphalt Cap







Type: Haul Road Stabilization


Soil: Gravel and sub-base material


Application:  Grader blade mix-in


Goal: Create a paved road using the 
existing gravel 


Outcome:


• After product was applied to the 
base material and compacted with 
a roller, black pigment was added 
to the seal coat.


• After curing the wear surface 
looked like traditional asphalt.


Project:  Kingston, TN 


Date:  October 2013







Type: Rural Ranch/Equestrian 
Road


Soil:  Native Soil


Application:  Grader Blade Mix-In


Goal: Reduce the maintenance 
needed for the road


Outcome:


• The road has undergone extreme 
stress and has performed 
excellently.


• Road withstood a 100 year flood


• Road also has stayed solid 
during several 100+ degree days 


• Road still in use today


Project: Sandoval County, NM  


Date:  June 2013







Type:  Road construction for coal two 
major mines


Soil: Native Gravel


Application:  Mix-in


Goal: Provide a low cost alternative to 
traditional paving methods


Outcome:


• Roads were effectively paved, 
allowing the heavy traffic and heavy 
loads throughout Columbia and 
Venezuela. 


• Dust issues were also identified and 
LANDLOCK is focusing on 
effectively controlling toxic coal dust.


Project: Guarija, Columbia


Date:  April 2013







Type: Feeder road


Soil:  Blend, Laterite & -3/4” base 
course


Application: Blade mixed with grader


Goal: Low cost alternative to rural road 
development


Outcome:


• Ghana Highway Authority and 
Department of Feeder Roads 
managed the process


• 2 kilometer stretch as initial contract 
of the subsequent 7.8 kilometers 
near Accra


Project: Accra, Ghana
Date:  February 2013







Type: Pilot project for Uganda National 
Road Authority


Soil: Native Laterite


Application:  Reclaimer Mix-In


Goal:  Treatment of gravel rural roads 
versus standard maintenance schedule


Outcome:


• Installed product in 67 minutes


• Completed full construction process in 
3.5 hours


• LANDLOCK product officially approved 
by Uganda National Road Authority on 
November 19, 2013 from the success of 
this project.


Project: Lira, Uganda
Date:  April 2012
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May 29, 2020 
 
 
 
BFBC, LLC 
701 Gold Ave  
Bozeman, MT  
59715 
 
Subject:  Environmental Impact – OPSIDRT Product’s & Process 
 
 
To Whom it May Concern, 
 
It has been brought to our attention that some environmental questions and concerns may exist 
around the use of the OPSDIRT technology and its potential impact to wildlife and vegetation in the 
protected environment we are working.  We hope to alleviate all concerns through education on 
LANDLOCK/OPSDIRT’s products, their use, our process, and how ultimately our offering is best 
solution for projects of this nature.   
 
OPSDIRT, Operational Ready Dirt, is a wholly owned subsidiary and private label of LANDLOCK 
Natural Paving, Inc. its parent company.  OPSDIRT is a military, DOD, DHS and Law Enforcement 
dedicated brand supporting various mission sets on a global basis.  OPSDIRT products and 
processes are identical to those of its commercial and civilian brand.  As we discuss/provide the 
various testing we have conducted and reports we can share it is important to understand the 
connection between the brands and that all products offered are identical. Ie. OPS30 = LL30 or 
OPS25 = LL25 etc. 
 
LANDLOCK/OPSDIRT specializes in the manufacture of highly engineered polymeric emulsions that 
are specifically designed for use in infrastructure development and construction projects as an 
environmentally responsible, efficient, and low-cost alternative to traditional paving methods.  We 
offer many solutions, but our primary applications are as follows: 
 


• Dust & Erosion Control 


• Gravel Road Stabilization & Paving 


• Sub-base Stabilization 


• Cold-in-Place Asphalt Reclamation 


• Environmental Remediation 
 
For this communication we would like to focus on our products first.   
 
LANDLOCK/OPSDIRT manufactures water-based, polymeric emulsions that are derived from natural 
gas, not oil.  All our products use only virgin and prime ingredients to produce inherently clean final 
products.  Our products are considered organic in nature, non-toxic, non-hazardous, non-flammable 
and bio-degradable (in their pulverized state).  LANDLOCK/OPSDIRT does not require a heat source 
for curing as their surfaces cure naturally through evaporation and crystallization.  Our curing 
process is not a chemical reaction like the ionic exchange that occurs with portland cement. We call 
our curing process “mechanical entanglement.”  In our supporting information you will find that our 
products do not contain Volatile Organic Content (VOCs) or Recycled Content.  We also provide 
toxicity, aquatic and runoff testing in our environmental report to determine suitability for 
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environmentally sensitive areas.  The Department of The Interior – Fish and Wildlife awarded 
LANDLOCK an approval and official recommendation after a long environmental study and the use 
of our products in support the endangered beach mouse in the hurricane prone Gulf Region.  
 
Our process is one of precision and containment.  For soil stabilization projects such as these, we 
deploy large Wirtgen soil reclaimers with emulsion systems that deliver our products into the ground 
a calculated and pre-determine rate, at a specific depth.  Our goal is to wrap the aggregate and in 
situ particles with our polymeric emulsion just before they are fine graded for final placement and 
compaction.  Through the compaction process excess water is pushed out and the 
LANDLOCK/OPSDIRT polymer solids are left in place to cross-link and entangle the earthen 
material.  The curing process occurs rapidly in high heat environments providing a concrete like 
surface in a matter of hours.  After integration of our products is complete, we then topically seal the 
surface to “close or fill” all surface porosity for a non-pervious wear course that provides high UV 
resistance and high aquaphobic properties.   
 
Once we are finished, the by-product of any LANDLOCK/OPSDIRT paved surface is a dust, erosion 
and maintenance free road for the months or years ahead.  Longevity will depend on initial design 
criteria, product application rates and user frequency.   
 
Key Environmental Benefits: 
 


- Water Preservation – Our finished roads will not require watering for dust control 
- Gravel & Quarry Preservation – LANDLOCK/OPSDIRT roads eliminate settlement, 


washout and gravel loss thus eliminating the need for ongoing maintenance and upkeep 
during and post construction 


- Low Carbon Footprint – eliminating ongoing road maintenance lowers CO2 emissions from 
construction equipment resulting in better air quality due to lower pollution 


- Non-Toxic Construction Materials – LANDLOCK/OPSDIRT products will not harm even the 
most sensitive or organisms, plants, or wildlife.  Our process will remain only within the 
disturbed areas that have been predetermined as roads or staging areas. 


- Permanent or Semi-Permanent – Our surfaces may be pulverized back into earthen 
granular and reseeded or planted should a need for temporary or semi-permanent access be 
required.  Due to the organic nature of our products, the stabilized earth will not require 
decommissioning or removal.   


- Reduced Heat Island Effect – we reduce construction time and materials while employing a 
“cold process” LANDLOCK/OPSDIRT surfaces will remain comparatively  
cool even in high temperature environments 


 
Key Questions/Concerns 
 


1.) Solubility – will our products run off into bodies of water with rain or water trucks? 
 
Answer:  No.  The product will harden/cure quickly and become a structure that cannot 
physically return to a liquid form.  There will be no runoff or contamination. 
 


2.) Do our products have any impact on animals or wildlife?   
 


Answer:  No. Our products are non-toxic.   
 


3.) How is the product installed?  Sprayed or Injected?   
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Answer:  We inject through soil reclamation equipment which keeps the emulsion contained 
and designated to an 8-foot-wide pass.  Our final step is a topical seal coat application that is 
carried out through use of a specialized water truck that maintains containment and sprays 
straight down onto the designated area.  The specialized truck avoids product going air born 
with wind gusts due to its high-pressure spray nozzles and close proximity to the surface. 
 


4.) What happens to the surface after its pulverized?  Can the product have an opportunity to 
contaminate the surroundings with storm water? 


 
Answer:  No.  The earthen material will return to its granular state.  Storm water may carry the 
sand and aggregates through displacement, but the product will not harm the environment.  
 


 
Should any further questions arise, please feel free to contact me directly.  We are here to support 
your projects in the most responsible manner possible. 
 
 
 
Thank you, 
 
 


 
Mike Kostorowski 
President - OPSDIRT 
602.320.1889 
mike@OPSDIRT.com 
 






Sheet1

		Dust Suppression Alternatives

		Recommended Dust Control 		Approved Locations		Website		Analyst		Date

		AB mix		DOI requested information about utilizing this across the border.  USACE Construction stated that it would be overly expensive and still have dust issues.				Brent Range suggestion

		Crushed Granite		Preferred USFWS Treatment.  Pre-approved for use at San Bernardino NWR , and extending one-mile outward from the refuge boundary.  SWVC stated that this alternative may be cost prohibitive and still have dust issues.				Juliette Fernandez		3/20/20

		Dust Zero Acrylic Co-Polymer		Prefered USFWS Treatment.  Pre-approved for use at San Bernardino NWR, and extending one-mile outward from the refuge boundary		http://aztecenv.com/index.php/dust-control/ 		Juliette Fernandez		3/20/20

		Chemterra CleanTrack		USFWS stated that this is not appropriate in areas where runoff will impact watersheds that support fish populations.  This includes roads where tributaries to these water bodies exist. The company information for this polymer product states that, at the proper mix and application, the lethal concentration will kill 50% percent of fish (fathead minnows) within 48 hours, and will also impact aquatic invertebrates (daphnia) and algae.  While this is better than magnesium chloride for dust control, it is not acceptable to expect a 50% kill of endangered fish using the proper mix within the first 48 hours alone.		https://www.cleantrack.ca/		Bill Radke		5/8/20		*Chemterra rep called USACE regarding re-evaluation and being added as an approved material.  States product is completely non-toxic and wants to submit additional information

		BIS Ligno 10 Lignin Sulfonate 		USFWS stated this product appeared safest for use when suggested BMPs are followed : apply the product well in advance of any predicted precipitation event, use hay bales/straw in the associated drainages to help reduce movement of the chemical following a storm event, etc.		https://www.brazosindustrial.com/LigninSulfonate.asp		Juliette Fernandez		5/8/20

		DMC - Road Loc & Road Loc Pro		USFWS did not approve but did not provide any feedback as to restrictions, limitations or concerns		https://desertmtncorp.com/road-loc/

		Soiltac CB		USFWS did not approve but did not provide any feedback as to restrictions, limitations or concerns		https://www.soilworks.com/products-and-services/soiltac 

		LandLock (OPSDirt)		BLM approved for use at El Centro 2		https://www.landlocknaturalpaving.com/dust-control		Carrie Sahagun		5/29/20

		Calcium Chloride		USACE Safety office expressed concerns regarding inhalation issues by contractor personnel as the product dries, degrades, and beomces airborne.  USFWS did not approve but did not provide any feedback as to restrictions, limitations or concerns

DoD_Admin: DoD_Admin:


		Brazos Mag One (Mag Chloride)		Approved for use on Geronimo Trail out to MM 18 on the unpaved portion with application per manufacturers guidelines and current BMPs.  Not utilized on the alignment or any other access roads. The chemical application resulted in the contractor needing to apply much less water to Geronimo Trail as dust suppression. It went from approximately 4 applications of water per day to just one. 
A series of storms in November and December resulted in the binding agent starting to break down. This was exacerbated by the contractor re-grading the road. SWVC is unsure if they will apply additional coats of the binding agent at this time. 
		https://www.brazosmag.com/				2019
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INTRODUCTION
The purpose of this publication is to help
practitioners understand and correctly choose and
apply the dust palliative that is appropriate for their
particular site, traffic conditions, and climate.  In
addition, this publication describes the expected
performance, limitations, and potential
environmental impacts of various palliatives.


This guide examines most of the commonly
available dust palliatives currently available and
does not endorse any particular product.  Since
new products will become available and existing
products will most likely change following
publication of this report, it is recommended that
this guide be used as a starting point for
determining which palliative would be most
appropriate for a given situation.


DUST ABATEMENT BASICS


Dust from unpaved roads is not only a nuisance
but creates a safety hazard by reducing the driver’s
visibility.  Dust also affects the health of road users
and increases wear-and-tear on vehicles.  Dust is
always considered an intruder at campsites and
picnic areas.  In some areas there are regulations
that limit the amount of particulate allowed in the
atmosphere.


Fine particles, including dust, act to help hold the
surface of unpaved roads together.  With a loss of
fine particles from the roadway, there is an increase
in roadway surface raveling and maintenance
costs.  These fines are smaller than what the eye
can see and pass through the 75 µm (No. 200)
sieve.


How can dust emissions from the roadway be
reduced or eliminated?  Since the fines act as a
binder that holds the surface of the unpaved road


together, removing them is not a good option.
Sealing the surface with an asphalt or concrete
pavement or Bituminous Surface Treatment
eliminates the dust problem; however, the low
traffic on most Forest Service roads does not justify
the cost of sealing the road with asphalt, concrete,
or a surface treatment.  Another alternative is to
apply a dust suppressant product.  These products
are not a permanent solution and will require
further applications as the effectiveness of the
product decreases with time.  Dust suppressants
are one of many possible methods to control dust
(Foley 1996; UMA 1987; Washington Dept. of
Ecology 1996).


Dust suppressants work by either agglomerating
the fine particles, adhering/binding the surface
particles together, or increasing the density of the
road surface material.  They reduce the ability of
the surface particles to be lifted and suspended by
either vehicle tires or wind.


To properly select the appropriate palliative one
must understand the primary factors that generate
dust.  They include the following:


• Vehicle speed


• Number of wheels per vehicle


• Number of vehicles


• Vehicle weight


• Particle size distribution (gradation) of the
surface material


• Restraint of the surface fines (compaction,
cohesiveness/bonding, durability)


• Surface moisture (humidity, amount of
precipitation, amount of evaporation).


An excellent description of these factors that
generate dust and how to analyze total long-term
costs can be found in Foley et al. (1996) and UMA
Engineering (1987).


Selection of the proper dust abatement program
must include an understanding of not only the
above factors, but the total long-term cost and
environmental impacts of that program.  Long-term
costs include road improvement, road preparation,
application of the suppressant in conjunction with
the number of times the palliative needs to be
applied, and expected change in maintenance
practices.  Environmental considerations typically
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include impacts to the water quality, aquatic habitat,
and plant community.


Besides controlling dust, a good dust abatement
program may include reduced maintenance
bladings and decreased aggregate loss (UMA
1987; Addo and Sanders 1995; Lund 1973).


DUST PALLIATIVE BASICS


There are a wide variety of dust suppressants
available on the market today and there will
continue to be more in the future.  They can be
divided into seven basic categories: water, water
absorbing products, petroleum based products,
organic nonpetroleum based products,
electrochemical products, polymer products, and
clay additive products.  The categories are listed
in order based on an estimate of past usage/
popularity.


Typical suppressants in each category are:


• Water


• Water Absorbing Products (deliquescent/
hydroscopic)


- calcium chloride brine and flakes
- magnesium chloride brine
- sodium chloride (salt)


• Organic Petroleum Products


- asphalt emulsions
- cutback asphalt (liquid asphalt)
- dust oils
- modified asphalt emulsions


• Organic Nonpetroleum Products


- animal fats
- lignosulfonate
- molasses/sugar beet
- tall oil emulsions
- vegetable oils


• Electrochemical Products


- enzymes
- ionic products
- sulfonated oils


• Synthetic Polymer Products


- polyvinyl acetate
- vinyl acrylic


• Clay Additives


- bentonite
- montmorillonite


Table 1 gives an overview of these seven
categories, listing their attributes, limitations, typical
application rates, and common names based on
Foley et al. (1996), UMA Engineering (1987), TTAO
(1986), Bolander (1997), and Scholen (1992).
Table 2 lists manufacturers and some distributors
of the various dust palliatives.


SUPPRESSANT SELECTION TIPS
To determine the most cost-effective dust palliative,
it is recommended that the flow diagram by UMA
Engineering (1987) and Washington State
Department of Ecology (1996) in figure 1 be
followed.  Important benefiting factors (Langdon
1980) of dust palliatives that should be considered
when evaluating and selecting the proper dust
palliative include:


• Cohering the dust particles to themselves or
to larger particles


• Resisting wear by traffic


• Remaining on the road


• Resisting aging.


Based on the above characteristics, the product
selection chart shown in table 3 should aid in
selecting the most suitable dust palliative (Foley et
al. 1996; UMA 1987; Bolander 1997; Bolander
1999; Scholen 1992; Langdon et al. 1980; Han
1992).  When using the information in table 3, first
perform a soils analysis to classify the surface
material.  Some palliatives require a clay
component (plasticity index) or specific amount of
fines to properly bind and/or agglomorate. Table 1
provides additional information about dust
suppressant limitations, application methods, and
environmental impact, which helps further in
selecting the best dust palliative.  The flow diagram
in figure 1 leads the practitioner to figure 2, which
is a guide for determining the overall cost of the
dust abatement program including the yearly and
possibly the multi-year cost of a dust abatement
application.  Figure 3 is a guide for summarizing
the expected benefits of the selected dust control
plan.


If a petroleum dust palliative is being considered,
further suppressant selection information can be
found in Langdon (1980) and Langdon, Hicks, and
Williamson (1980).
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Dust Suppressant
Category


Water


Attributes


• agglomerates the
surface particles


• normally, readily
available


Limitations


• evaporates readily
• controls dust


generally for less
than a day


• generally the most
expensive and labor
intensive of the
inorganic
suppressants


Application


• frequency depends
on temperature and
humidity; typically
only effective from
1/2 to 12 hours


Origin


• any potable water
source


Environmental Impact


• none


Water Absorbing:
Calcium Chloride
(deliquescent)


• ability to absorb
water from the air is
a function of
temperature and
relative humidity; for
example, at 25°C
(77°F) it starts to
absorb water at 29%
relative humidity, and
at 38°C (100°F) it
starts to absorb
water at 20% relative
humidity


• significantly
increases surface
tension of water film
between particles,
helping to slow
evaporation and
further tighten
compacted soil as
drying progresses


• treated road can be
regraded and
recompacted with
less concern for
losing moisture and
density


• requires minimum
humidity level to
absorb moisture from
the air


• doesn’t perform as
well as MgCl in long
dry spells


• performs better than
MgCl when high
humidity is present


• slightly corrosive to
metal, highly to
aluminum and its
alloys, attracts
moisture, thereby
prolonging active
period for corrosion


• rainwater tends to
leach out highly
soluble chlorides


• if high fines content
in treated material,
the surface may
become slippery
when wet


• effectiveness when
less than 20%
solution has
performance similar
to water


• generally 1 to 2
treatments per
season


• initial application:
flake: @ 0.5 to 1.1
kg/m2 (1.0 to 2.0


     lb/y2), typical
application 0.9 kg/m2


(1.7 lb/y2) @  77%
purity
liquid: 35 to 38%
residual @ 0.9 to 1.6
L/m2 (0.2 to
0.35 g/y2), typical
application is 38%
residual concentrate
applied  undiluted @
1.6 L/m2 (0.35 g/y2)


• follow-up: apply
@ 1/2 to 1/3 initial
dosage


• by-product in the
form of brine from
manufacture of
sodium carbonate by
ammonia-soda
process and of
bromine from natural
brines


• three forms:
flake, or Type I, @ 77
to 80% purity
pellet, or Type II, @
94 to 97% purity
clear liquid @ 35 to
38% solids


• water quality impact:
generally negligible if
the proper buffer
zone exists between
treated area and
water


• fresh water aquatic
impact: may develop
at chloride
concentrations as
low as 400 ppm for
trout, up to 10,000
ppm for other fish
species


• plant impact: some
species susceptible,
such as pine,
hemlock, poplar,
ash, spruce, and
maple


• potential concerns
with spills of liquid
concentrate


Table 1—Road dust suppressants.
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Dust Suppressant
Category


Attributes Limitations Application Origin Environmental Impact


Water Absorbing:
Magnesium Chloride
(deliquescent)


• starts to absorb
water from the air at
32% relative humidity
independent of
temperature


• more effective than
calcium chloride
solutions for
increasing surface
tension, resulting in a
very hard road
surface when dry


• treated road can be
regraded and
recompacted with
less concern for
losing moisture and
density


• requires minimum
humidity level to
absorb moisture from
the air


• more suitable in drier
climates


• in concentrated
solutions, very
corrosive to steel
(note: some products
may contain a
corrosive-inhibiting
additive); attracts
moisture, thereby
prolonging active
period for corrosion


• rainwater tends to
leach out highly
soluble chlorides


• if high fines content
in treated material,
the surface may
become slippery
when wet


• effectiveness when
less than 20%
solution has
performance similar
to water


• generally 1 - 2
treatments per
season


• initial application:
28 to 35% residual
@  1.4 to 2.3 L/m2


(0.30 to 0.5 g/y2),
typical application is
30% residual
concentrate applied
undiluted @ 2.3 L/m2


(0.50 g/y2)
• follow-up:


apply @ 1/2 initial
dosage


• occurs naturally as
brine (evaporated)


• water quality impact:
generally negligible if
the proper buffer
zone exists between
treated area and
water


• fresh water aquatic
impact: may develop
at chloride
concentrations as
low as 400 ppm for
trout, up to 10,000
ppm for other fish
species


• plant impact: some
species susceptible
such as pine,
hemlock, poplar, ash,
spruce, and maple


• potential concerns
with spills


Water Absorbing:
Sodium Chloride
(hygroscopic)


• starts to absorb
water from the air at
79% relative humidity
independent of
temperature


• increases surface
tension slightly less
than calcium chloride


• requires minimum
humidity level to
absorb moisture from
the air


• moderately corrosive
to steel in dilute
solutions


• tends not to hold up
well as a surface
application


• generally 1 - 2
treatments per
season


• higher dosages than
calcium treatment


• occurs naturally as
rock salt and brines


• same as calcium
chloride


Table 1—Road dust suppressants (continued).
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Dust Suppressant
Category


Attributes Limitations Application Origin Environmental Impact


Organic Petroleum
Products


• binds and/or
agglomerates
surface particles
because of asphalt
adhesive properties


• serves to waterproof
the road


• under dry conditions
some products may
not maintain
resilience


• if too many fines in
surface and high in
asphaltenes, it can
form a crust and
fragment under traffic
and in wet weather


• some products are
difficult to maintain


• generally 1 to 2
treatments per season


• 0.5 to 4.5 L/m2 (0.1 to 1
g/y2) depending on
road surface condition,
dilution, and product


• the higher viscosity
emulsions are used for
the more open-graded
surface materials


• follow-up: apply at
reduced initial dosages


• cutback asphalt: SC-
70


• Asphalt emulsion:
SS-1, SS-1h, CSS-1,
or CSS-1h mixed
with 5+ parts water
by volume


• modified asphalt
emulsions


• emulsified oils
• mineral oils


• wide variety of
ingredients in these
products


• “used” products are
toxic


• oil in products might
be toxic


• need product specific
analysis


• potential concerns
with spills and
leaching prior to the
product “curing”


Organic Nonpetroleum:
Lignin Derivatives


• binds surface
particles together


• greatly increases dry
strength of material
under dry conditions


• retains effectiveness
during long dry
periods with low
humidity


• with high amounts of
clay, it tends to
remain slightly plastic
permitting reshaping
and additional traffic
compaction


• may cause corrosion
of aluminum and its
alloys


• surface binding
action may be
reduced or
completely destroyed
by heavy rain, due to
solubility of solids in
water


• becomes slippery
when wet, brittle
when dry


• difficult to maintain
as a hard surface,
but can be done
under adequate
moisture conditions


• generally 1 to 2
treatments per
season


• 10 to 25% residual
@ 2.3 to 4.5 L/m2


(0.5 to 1.0 g/y2),
typical application is
50% residual
concentrate applied
undiluted @ 2.3 L/m2


(0.50 g/y2) or
50% residual
concentrate applied
diluted 1:1 w/water
@ 4.5 L/m2 (1.0 g/y2)


• may be
advantageous to
apply in two
applications


• also comes in
powdered form that
is mixed 1 kg to 840
liters (1 lb  to 100
gallons) of water and
then sprayed


• water liquor product
of sulfite paper
making process,
contains lignin in
solution


• composition depends
on raw materials
(mainly wood pulp)
and chemicals used
to extract cellulose;
active constituent is
neutralized lignin
sulfuric acid
containing sugar


• water quality
impacts: none


• fresh water aquatic
impacts: BOD may
be high upon
leaching into a small
stream


• plant impacts: none
• potential concern


with spills


Table 1—Road dust suppressants (continued).
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Dust Suppressant
Category


Attributes Limitations Application Origin Environmental Impact


Organic Nonpetroleum:
Molasses/Sugar Beet
Extract


• provides temporary
binding of the
surface particles


• limited availability • not researched • by-product of the
sugar beet
processing industry


• water quality impact:
unknown


• fresh water aquatic
impact: unknown


• plant impact:
unknown, none
expected


Organic Nonpetroleum:
Tall-Oil Derivatives


• adheres surface
particles together


• greatly increases dry
strength of material
under dry conditions


• surface binding
action may be
reduced or
completely destroyed
by long-term
exposure to heavy
rain, due to solubility
of solids in water


• difficult to maintain
as a hard surface


• generally 1 treatment
every few years


• 10 to 20% residual
solution @ 1.4 to 4.5
L/m2 (0.3 to 1.0 g/y2);
typical application is
40 to 50% residual
concentrate applied
diluted 1:4 w/water
@ 2.3 L/m2 (0.5
gal/y2)


• distilled product of
the kraft (sulfate)
paper making
process


• water quality impact:
unknown


• fresh water aquatic
impact: unknown


• plant impact:
unknown


Organic Nonpetroleum:
Vegetable oils


• agglomerates the
surface particles


• limited availability
• oxidizes rapidly, then


becomes brittle


• generally 1 treatment
per season


• application rate varies
by product, typically
1.1 to 2.3 L/m2


(0.25 to 0.50 g/y2)
• the warmer the


product, the faster the
penetration


• follow-up: apply at
reduced initial
dosages


• some products:
canola oil, soybean
oil, cotton seed oil,
and linseed oil


• water quality impact:
unknown


• fresh water aquatic
impact: some
products have been
tested and have a
low impact


• plant impact:
unknown, none
expected


Table 1—Road dust suppressants (continued).
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Dust Suppressant
Category


Attributes Limitations Application Origin Environmental Impact


Electrochemical
Derivatives


• changes
characteristics of
clay-sized particles


• generally effective
regardless of climatic
conditions


• performance
dependent on fine-
clay mineralogy


• needs time to “set-
up,” i.e. react with
the clay fraction


• difficult to maintain if
full strengthening
reaction occurs


• limited life span


• generally diluted 1
part product to
anywhere from 100
to 600 parts water


• diluted product also
used to compact the
scarified surface


• typical products:
sulfonated oils,
ammonium chloride
enzymes, ionic
products


• need product specific
analysis


• some products are
highly acidic in their
undiluted form


Synthetic Polymer
Derivatives


• binds surface
particles because of
polymer’s adhesive
properties


• difficult to maintain
as a hard surface


• generally 1 treatment
every few  years


• 5 to 15% residual
solution @ 1.4 to 4.5
L/m2 (0.3 to 1.0 g/y2);
typical application is
40 to 50% residual
concentrate applied,
diluted 1:9 w/water
@  2.3 L/m2 (0.50
gal/y2)


• by-product of the
adhesive
manufacturing
process


• typically 40 to 60%
solids


• water quality impact:
none


• fresh water aquatic
impact: generally low


• plant impact: none
• need product specific


analysis


Clay Additives • agglomerates with
fine dust particles


• generally increases
dry strength of
material under dry
conditions


• if high fines content
in treated material,
the surface may
become slippery
when wet


• generally 1 treatment
every 5 years


• typical application
rate is at 1 to 3% by
dry weight


• mined natural clay
deposits


• water quality impact:
unknown


• fresh water aquatic
impact: none


• plant impact: none


Table 1—Road dust suppressants (continued).
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Water Absorbing


Organic


Petroleum


Organic


Nonpetroleum


Calcium Chloride


Magnesium Chloride


Blend of Calcium and


Magnesium Chloride


Sodium Chloride


Asphalt Emulsion


Cutback


Dust Oil/Dust Fluids


Modified Asphalt


Emulsion


Lignosulfonate


Calcium Chloride Liquid


Calcium Chloride Flakes


Dowflake


Liquidow


DustGard


Dust-Off


Chlor-tex


Dust Fyghter


Morton Salt


IMC Salt


CSS-1


MC-70


Fuel Oil


Duo Prime Oil


EnviroKleen


Asphotac


Coherex


DOPE-30


PennzSuppress-D


Penetrating Emulsion


Primer (PEP)


Petro Tac


Road Pro


Sandstill


DC-22


Dustac


Dustac-100


CalBinder


Polybinder


RB Ultra Plus


General Chemical


General Chemical


Dow Chemical


Dow Chemical


IMC Salt


Cargill Salt Division


Soil-Tech


Midwestern Industrial Supply, Inc.


Morton International


IMC Salt


Any major asphalt supplier


Any major asphalt supplier


Pacific Northern Industrial Fuels


Lyondell Petrochemical Co.


Midwestern Industrial Supply, Inc.


Actin


Witco Corp.


Morgan Emultech, Inc.


Pennzoil-Quaker State Co.


Koch Asphalt Co.


Syntech Products, Inc.


Midwestern Industrial Supply, Inc.


Energy Systems Associates, Inc.


Dallas Roadway Products, Inc.


Georgia Pacific West, Inc.


Georgia Pacific West, Inc.


California-Fresno Oil Co.


Jim Good Marketing


Roadbind America Inc.


800-668-0433


800-668-0433


800-447-4369


800-447-4369


913-344-9334


800-553-7879


702-873-2023


800-321-0699


312-807-2000


800-323-1641


206-282-4421


800-423-8434


800-321-0699


219-397-5020


800-494-8287


530-241-1364


713-546-4000


909-829-0505


800-537-0288


800-321-0699


703-503-7873


800-317-1968


360-733-4410


360-733-4410


209-486-0220


805-746-3783


888-488-4273


www.genchem.com


www.genchem.com


www.dowcalciumchloride.com


www.dowcalciumchloride.com


www.soil-tech.com


www.midwestind.com


(white mineral oil)


www.midwestind.com


(synthetic iso-alkane)


www.witco.com


www.pennzsuppress.com


www.kochmaterials.com


www.syntechproducts.com


www.midwestind.com


www.dallasroadway.com


(was Lignosite)


www.gp.com/chemical/


lignosulfonate


www.calfresno.com


www.roadbind.com


Suppressant Category Product Name
Manufacturer or Primary
Distributor Phone Number Web Site


Table 2—Suppressant manufacturers.
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Suppressant Category Product Name
Manufacturer or Primary
Distributor Phone Number Web Site


Electro-


chemical


Synthetic


Polymer


Emulsions


Dust Down


Dust Control E


Dustrol EX


Road Oyl


Soapstock


Dust Control Agent SS


Bio Cat 300-1


EMCSQUARED


Perma-Zyme 11X


UBIX No. 0010


Road Bond EN-1


Terrastone


CBR Plus


Condor SS


SA-44 System


Settler


TerraBond Clay


Stabilizer


Aerospray 70A


Soil Master WR


Earthbound L


ECO-110


PolyPavement


Liquid Dust Control


Marloc


Soiloc-D


Soil Seal


Soil Sement


TerraBond PolySeal


Top Shield


Amalgamated Sugar Co.


Pacific Chemicals, Inc./


Lyman Dust Control


Pacific Chemicals, Inc /


Lyman Dust Control


Soil Stabilization Products Co., Inc.


Kansas Soybean Association


Indiana Soybean Association


Greenland Corp.


Soil Stabilization Products Co., Inc.


Soil Stabilization Products Co., Inc.


The Charbon Group, Inc.


Enzymes Plus, Div of Anderson


Affiliates


C.S.S. Technology, Inc.


Moorhead Group


CBR Plus, Inc. (Canada)


Earth Sciences Products Corp.


Dallas Roadway Products, Inc.


Mantex


Fluid Sciences, LLC


Cytec Industries


Enviromental Soil Systems, Inc.


Earth Chem Inc.


Chem-crete


PolyPavement Company


Enviroseal Corp.


Reclamare Co.


Hercules Soiloc


Soil Stabilization Products Co., Inc.


Midwestern Industrial Supply, Inc.


Fluid Sciences, LLC


Base Seal International, Inc.


208-733-4104


604-828-0218 or


800-952-6457


604-828-0218 or


800-952-6457


800-523-9992


800-328-7390


800-735-0195


888-682-6040


800-523-9992


800-523-9992


714-593-1034


800-444-7741


800-541-3348


831-685-1148


604-684-8072


503-678-1216


800-317-1968


800-527-9919


888-356-7847 or


318-264-9448


800-835-9844


800-368-4115


970-223-4998


972-234-8565


323-954-2240


561-969-0400


206-824-2385


800-815-7668


800-523-9992


800-321-0699


888-356-7847


800-729-6985


Table 2—Suppressant manufacturers (continued).


www.sspco.org


www.sspco.org


www.sspco.org


www.natural-industrial.com


www.csstech.com


www.terrastone.com


www.cbrplus.com


www.earthscienceproducts.com


www.dallasroadway.com


www.fluidsciences.com


www.cytec.com


www.earthchem.com


www.chem-crete.com/


soilstabilizer.htm


www.polypavement.com


www.enviroseal.com


www.sspco.org


www.midwestind.com


www.fluidsciences.com


www.baseseal.com


Molassas/Sugar Beet


Tall Oil Emulsion


Vegetable Oils


Enzymes


Ionic


Sulfonated Oils


Polyvinyl Acetate


Vinyl Acrylic


Combination of Polymers
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Suppressant Category Product Name
Manufacturer or Primary
Distributor Phone Number Web Site


Clay


Additives


Bentonite


Montmorillonite


Central Oregon Bentonite


Pelbon


Volclay


Stabilite


Central Oregon Bentonite


American Colloid Co.


American Colloid Co.


Soil Stabilization Products Co.,


Inc.


541-477-3351


800-426-5564 or


847-392-4600


708-392-4600


800-523-9992


www.colloid.com


www.colloid.com


www.sspco.org


Table 2—Suppressant manufacturers (continued).
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Identify Emission Source Requiring Control


Trafficked Is Source Trafficked or Untrafficked? Untrafficked


Paved Unpaved Evaluate Prevention Options


Evaluate Prevention Options Evaluate Prevention Options Develop a Dust Control Plan.
(Contact Your Local Air Pollution Control 


Authority Office for Assistance)


If Considering Surface Modifications: 
Determine Traffic Volume and Type 


(Passenger Vehicle, Truck, Heavy Equip.)


Develop a Dust Control Plan.
(Contact Your Local Air Pollution Control 


Authority Office for Assistance)


Proceed with 
Plan Implementation


Monitor Plan Success;
 Revise, if Necessary.


Proceed with 
Plan Implementation


Monitor Plan Success;
 Revise, if Necessary.


<500 ADT >500 ADT


Evaluate Road Condition


Consider Higher Standard 
of Surface Treatment: 


Chip Seal Coating or Asphalt Paving.Good Poor Upgrade Road


Evaluate Surfacing Materials


Satisfactory Unsatisfactory


No Solution


Still No Solution


Determine Subgrade Type, 
Climate and Environmental Constraints


Modify or Add
 Surfacing Materials


Evaluate Chemical Suppressants.
Communicate With Vendors and Select Most 


Suitable Product(s) for Your Site;  See Table 3 for Guidance.


Determine Application Rates and 
Frequency; See Table 1 for Guidance


Obtain Suppliers Information (Quotes, Instructions, etc.)


Determine Application Procedure and 
Personnel & Equipment Requirements


Develop a Dust Control Plan.  (Contact your Local 
Air Pollution Control Authority Office for Assistance)


Determine Costs and Benefits and Evaluate Overall Cost 
Effectiveness of Plan; See Tables 2 & 3 for Guidance


Cost Effective


Proceed with Plan Implementation


Monitor Plan Success and Revise, if Neccesary


Unsatisfactory


Not Cost Effective


Figure 1—Guidelines for cost-effective selection and use of dust palliatives.
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Calcium
Chloride


Traffic Volumes, Average
Daily Traffic Surface Material Climate During Traffic


Plasticity Index Fines (Passing 75   m, No. 200, Sieve)


Light
<100


Medium
100 to
250


Heavy
>250
(1) <3 3–8 >8 <5 5–10 10–20 20–30 >30


(3)


(3)


(3,4)


(3,4)


(3)(6)


(6) (6)


(3,4)


(3)


(6)


(5)


(4)(3,6)(6)


Wet
&/or


Rainy
Damp
to Dry


Dry
(2)Dust Palliative


Petroleum


Lignin


Tall Oil


Vegetable Oils


Electro-chemical


Synthetic Polymers


Clay Additives
(6)


Magnesium
Chloride


Legend


Notes:


= Good = Fair = Poor


(1) May require higher or more frequent application rates, especially with high truck volumes
(2) Greater than 20 days with less than 40% relative humidity
(3) May become slippery in wet weather
(4) SS-1 or CSS-1 with only clean, open-graded aggregate
(6) Road mix for best results


Table 3—Product selection chart.
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Forest Date


Road Name Estimated ADT


Road Number Average Road Width


Project Location From To Length


Dust Palliative Product First Application Rate


Second Application Rate


A.  Road Improvement Costs
•  Drainage improvements
•  Geometric improvements
•  Repair of failed areas
•  Addition of gravel surfacing


B.  Surface Preparation Costs
•  Addition of select material
   (fines, etc.)
•  Break up and loosen, watering, 
   shaping, compacting


C.  Product Supply and Application Cost
•  Material supply
•  Diluting with water
   (if necessary)
•  Transportation & application


D.  Miscellaneous Costs
•  Traffic control, detours
•  Inspection, supervision
•  Other costs


TOTAL COST OF PROGRAM


COST EXCLUDING ITEM "A" ABOVE


Item Total Cost Cost/km


Figure 2—Cost record for dust control programs.
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Forest Date


Road Name Estimated ADT


Road Number Average Road Width


Project Location From To Length


Dust Palliative Product First Application Rate


Second Application Rate


A.  Reduced Maintenance costs
•  Estimate 25 to 75% savings over previous 
    blading costs. Use local figures, if available.


B.  Reduced Regravelling
•  Estimate based on traffic volume 
    and climate. Use local figures, if available.


C.  Other (intangible)
•  Reduced vehicle accidents
•  Reduced vehicle damage
•  Higher quality of life and property values
•  Reduced cleaning costs
•  Reduced dust induced respiratory problems
•  Reduced sedimentation in water bodies
•  Reduced impact on dust sensitive vegetation
•  Reduced complaints from public


TOTAL TANGIBLE BENEFITS OF PROGRAM


Benefits Estimated Savings per Year


Figure 3—Benefits of dust control programs.
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SUPPRESSANT APPLICATION TIPS


Once a suitable product is selected, the next step
is to determine the appropriate application rate and
frequency.  Table 1 lists broad ranges of application
rates for various products and can be used as a
guideline.  Manufacturer ’s literature, past
experience, and field or laboratory test plots over
a square meter (1 square yard) can also be used
to help determine the appropriate application rate.


Generally, higher application rates or increased
frequency is required when the following conditions
are present:


• High traffic volumes with high speeds and a
larger percentage of truck traffic


• Low humidity conditions, especially when
using calcium chloride


• Low fines content in road surface, typically
when there is less than 10 percent passing
through the 75 µm (No. 200) sieve


• Poorly bladed surface and/or loose wearing
surface.


General Application Tips
The performance of any dust suppressant is
related to many application factors.  Application
method, rate, frequency, and product concentration
are a few of these factors.  A stable, tight surface
that readily sheds surface water is another.  If
properly applied and constructed, a longer life and
higher level of service can be expected from the
dust abatement efforts (Foley et al. 1996; UMA
1987; Washington Dept. of Ecology 1996;
Giummarra, Foley, and Cropley 1997).  Since dust
suppression and road maintenance efforts are
usually combined, it is prudent to include the
following practices in the maintenance and
rehabilitation of road surfaces prior to applying a
dust palliative:


• Repair unstable surfacing and/or subgrade
areas


• Adequately drain (crown and crossfall) the
road surface


• Remove boney (poorly graded) surface
material


• Grade sufficient depth of roadway to remove
ruts, potholes, and erosion gullies


• Compact the roadway (depending on
treatment and sequence of operations).


Maximum benefits can also be achieved by
adequate penetration of the liquid dust
suppressant.  This penetration should be on the
order of 10 to 20 millimeters (3/8 to 3/4 inches).
Proper penetration mitigates loss of the palliative
resulting from surface wear.  Adequate penetration
also resists leaching, imparts cohesion, and resists
aging (Langdon 1980).


Application tips that apply to all liquid dust
suppressant products include:


• Apply suppressants, especially salts,
immediately following the wet season.


• If possible, apply after rain so materials are
moister (aids mixing) and more workable. If
applied just before a rain, the material may
wash away.


• Adhere to manufacturers’ recommendations
on minimum application rate, compaction and
curing time prior to allowing traffic.


• If the surface material is dry, dampen, except
when using cut-back asphalt products.


• If a hard crust is present, break up and loosen
the surface.


• Use a pressure distributor to uniformly
distribute the dust suppressant.


• Ensure that the necessary “residual” of the
product is obtained. The residual is the amount
of product that remains after the evaporation
of water from the concentrate, as well as that
used to dilute the product prior to application.
The residual (sometimes called solids or
binder) is the portion of the product that is
responsible for the binding and/or
agglomeration of the particles.


Water Application Tips
Regular, light watering is more effective than less
frequent, heavy watering.


Chloride Application Tips
Light compaction is recommended after a chloride
brine application.
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Petroleum Application Tips


Soil type and density greatly affect the rate and
amount of penetration.  In all instances, it is
desirable to attain a 12 to 25 millimeter (1/2 to 1
inch) penetration.  Most products (with the
exception of SS- and CSS-1) will penetrate and
coat most soils if they have been loosened by
scarification.  For surfaces which have not been
scarified, only those products with low viscosities
will penetrate.


Organic Nonpetroleum Application Tips
Remove loose material prior to application unless
the road surface will be mixed and/or compacted
after the spray application.  When applying
vegetable oils, the top 25 to 50 millimeter (1 to 2
inches) of the surface should be loose to improve
penetration.


Electrochemical Application Tips
Typically these products are mixed into the road
surface.


Polymer Application Tips
Light compaction is recommended after a polymer
application, unless the polymer is mixed into the
road surface.


Clay Additive Application Tips
Ensure that the clay and the associated water used
for compaction is uniformly distributed throughout
the surface material.  This method requires a
minimum of 8 passes with a motor-grader or use
of a cross-shaft rotary mixer.


All dust suppressants have a limited lifespan and
require regular applications to satisfactorily control
dust on a long-term basis.  Subsequent
applications should be made if and when dust
levels exceed acceptable levels.  These
subsequent applications may be lighter than the
initial application.


ENVIRONMENTAL IMPACTS
Any suppressant ingredient may migrate due to
carelessness in application, run-off, leaching, dust
particle migration, or adhesion to vehicles.
Carefully review the product literature, Material
Safety Data Sheet, and manufacturer’s instructions
before purchase and use.  Observe all safety


precautions and follow manufacturer’s directions
when handling, mixing, and applying dust
suppressants.  Application of all dust suppressants
must comply with federal, state, and local laws and
regulations.  These vary by locality and need to be
checked prior to implementing the dust abatement
program.


The primary environmental concern with dust
palliatives is how they impact the groundwater
quality, freshwater aquatic environment, and plant
community.  Take all necessary precautions to
keep dust palliative material out of water drainages
and roadway ditches leading to streams.


The impact of dust palliatives on groundwater
quality is based on how the suppressant migrates
to the local groundwater table in conjunction with
the chemicals used in the suppressant.  Chemical
analysis of the suppressant will assist in
determining if harmful constituents are present.
Knowing the depth to groundwater and the
permeability of the native soil will assist in
determining how and if the chemicals will leach to
the groundwater table.  A direct way to evaluate the
contamination of harmful constituents to the
groundwater is to conduct water quality sampling
of the surrounding area before and after dust
palliative application.


The impact of dust palliatives on the freshwater
aquatic environment is measured by both the
toxicity to fish and the availability of oxygen.  Each
state sets its own standards and they may vary by
watershed and the type and age of the fish
population.  The test to determine toxicity is the
LC50 test and the test to determine available
oxygen is the BOD (Biochemical Oxygen Demand)
test.  The LC50 test measures the lethal
concentration (LC) of product, expressed in parts
per million (ppm), that will produce a 50 percent
mortality rate in the test group in 96 hours.  The
larger the concentration, the less toxic the material.
Typically, less than 100 ppm is considered toxic,
1,000 ppm is considered practically nontoxic, and
greater than 10,000 ppm is considered nontoxic.
The BOD test measures the oxygen used by
microbes as it digests (feeds on) the product in
water.  Typically, the products that are derived from
organic nonpetroleum suppressants are the most
likely to have high BOD results.
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There are no standard tests for measuring how
dust palliatives impact the plant community;
however, some tests have been performed that
simply observe the impact on plant life.


Addo and Sanders (1995) summarize a number of
environmental impact studies on the use of various
chlorides on water quality, plants, and animals.
Heffner (1997) updates the work by Schwendeman
(1981) concerning the environmental impacts of
some of the most common dust palliatives used by
the Forest Service.  Based on their efforts, the
following is recommended when using these
palliatives once or twice a year at their typical
application rates:


Lignosulfonate - Determine prior to application if
significant migration (water drainage) might occur
from the treated area into local streams, ponds,
and lakes.  Ensure that migration will not impact
the oxygen needs of the aquatic community.


Calcium and Magnesium Chlorides - Restrict the
use of chlorides within 8 meters (25 feet) of a body
of water.  In areas of shallow groundwater,
determine if significant migration of the chloride
would reach the groundwater table.  Restrict the
use of chlorides if low salt tolerant vegetation is
within 8 meters (25 feet) of the treated area.
Typical low-tolerant vegetation includes various
varieties of alder, hemlock, larch, maple,
ornamentals, and pine.


Evaluations of other dust palliatives have not been
made.  If there is concern regarding the impact of
a dust palliative on the environment, then, as a
minimum, the LC50 and BOD tests should be
performed.  Results can be used to estimate the
potential impact of the dust palliative in question
on the local aquatic and plant communities.
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PAST FIELD OR LABORATORY STUDY REFERENCES


Gifford Pinchot National Forest Study (1988)
“Dust Abatement Review and Recommendation,” by Marjorie Apodaca and Don Huffmon (internal report).


Lolo National Forest Study (1992)
“Dust Abatement Product Comparisons in the Northern Region,” by Steve Monlux, Engineering
Field Notes, Volume 26, May–June, 1993.


Fremont National Forest Study (1991)
“Asphotac, A Demonstration of a Dust Palliative,” by Joe Acosta, Jim Bassel, and John Crumrine
(internal report).


Larimer County, Colorado Study (1995)
“Effectiveness and Environmental Impact of Road Dust Suppressants,” by Jonathan Addo and Thomas
Sanders, Department of Civil Engineering, Colorado State University, Report No. 95-28A, March 1995.


Forest Service Region Six Laboratory Study (1999)
“Laboratory Testing of Nontraditional Additives for Dust Abatement and Stabilization of Roads and Trails,”
by Peter Bolander, Transportation Research Board, Proceedings of the 7th International Conference
on Low Volume Roads, TRR No. 1652, Volume 2, May 1999.


US Army Corps of Engineers Waterways Experiment Station (WES-1993)
“Evaluation of Methods for Controlling Dust,”  by Richard Grau, Technical Report No. GL-93-25, September
1993.


US Army Corps of Engineers Construction Engineering Research Laboratory (1997)
“Effectiveness of Dust Control Agents Applied to Tank Trails and Helicopter
Landing Zones,” by Dick Gebhart and Thomas Hale, Technical Report 97/69,
April 1997.


ONGOING FIELD OR LABORATORY STUDIES


Council for Scientific and Industrial Research (CSIR), South Africa
“Holistic Approach to Research into Dust and Dust Control on Unsealed Roads,” by David Jones,
Transportation Research Board, Proceedings of the 7th International Conference on Low Volume Roads,
TRR No. 1652, Volume 2, May 1999.


Environmental Technology Evaluation Center (EvTEC), Highway Innovative Technology Evaluation Center,
Civil Engineering Research Foundation, Washington, D.C.
“Dust Control/Road Stabilization Agents” (ongoing study).
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priority for USACE, both for safety, dust control, and to reduce the water usage on all of the project
sites.  A large portion of their current water use is directed towards dust control at this time. 

Please review the attached product information and the spreadsheet with my notes to date on the
other dust suppressant products we have inquired about to date.  I would appreciate feedback from
you by COB Friday if at all possible.  I have added weblinks to each of the products where available,
but do have additional product information that I could send you if needed.

Additonally, the brochure from the USDA that Paul Enriquez discussed on a recent conference call
is attached for your review as well. 

Thank you, 

Shelly Barnes
Environmental Team Lead
South Pacific Border District
602-230-6928
Govt cell 213-716-0406
Michelle.L.Barnes@usace.army.mil

************ This information is For Official Use Only.  The contents of this email, including any
attachments, must not be disclosed, directly or indirectly, to any person not authorized by the agency
to receive such information.  Unauthorized disclosure of such information may subject the individual
making the release to civil and criminal penalties.  See, e.g., 18 U.S.C. § 641; 5 C.F.R. § 2635.703.
************




