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PINEWOOD COUNTRY ESTATES



 System Data:

 200 miles of gravel road

 Maintenance demand/service levels:

EXISTING GRAVEL ROAD 

MAINTENANCE PROGRAM

Activity/Data High Medium Low

Grading 

frequency

2 or 3 times per 

year

Annually or every 

other year

Infrequent/upon

request

Dust palliative Annual None None 

Material add 8+/- years 12+/- years >20 years

$/Mile/Year $5,000/$7,500 $2,500/$3,500 <$1,500

# of miles +/- 50 70 80

Local/Residential road annual surface maintenance (paved):  $6,000/$8,000/mi/yr.



ROAD TREATED WITH MAGNESIUM CHLORIDE

FREEZE/THAW



ROAD TREATED WITH MAGNESIUM CHLORIDE

TREE KILL



ROAD TREATED WITH MAGNESIUM CHLORIDE

POTHOLING



TYPICAL GRAVEL ROAD

WASHBOARDING



Find an improved low-cost surface treatment 

with annual surface maintenance costs that are 

at or near that of a high maintenance gravel 

road ($5,000/$7,500/mi/yr.)

 Target low-volume Local/Residential facilities.

 Evaluate/estimate long-term maintenance costs and 

strategies.

 Potentially develop/evaluate partnership opportunities with 

adjacent property owners ( ie ,  a “maintenance LID”) to fund 

the upgrade. 

THE GOAL



Otta Seal
 Developed in Norway (Otta

Valley) in 1960s.  Relatively 
new to USA.

 Not an “Auto Seal”

 Aggregate (1” -minus) rolled 
into a layer of high-float 
l iquid asphalt.

 Life Expectancy:  8-12 yrs.

 A poor-man’s oil mat.

PILOT PROJECT TREATMENT:  OTTA SEAL



 Binder:  High Float Medium Set Oil:  HFMS-2

 Aggregate:   Gradation varies based on traffic loading

 Low quality, non-paving spec rock

 0.5” to 1” Max 

 Up to 10% fines

 Dirty!

 Again…..A Poor Mans Oil Mat

OTTA SEAL MATERIALS



 Chip Seal

 Asphalt glues down the chips

 Chip seal = surface treatment

 Otta Seal

 Rock interlock for strength

 Asphalt fills voids and surrounds rocks like hotmix

 Strength from interlock and glue 

CHIP SEAL VS OTTA SEAL





RECOMMENDED TYPE OF OTTA SEAL IN 

RELATION TO TRAFFIC LEVELS



 Various webinars, conferences 
and seminars introduced 
concept.

 Various publications:  

 Minnesota DOT

 Norwegian Public Road Admin.

 Internet searches, etc.

 E. Washington Agencies

 Vendor experience with similar 
seals

 Bituminous surface treated (BST)

OTTA SEAL:  RESEARCH



 Asphalt Distributor

 Chip Spreader

 Pneumatic-tired roller

 Broom

 Water Truck

OTTA SEAL EQUIPMENT



SOME GRADATION SPEC EXAMPLES

International Focus Group Washington vendor presentation

Dense = Higher than 

100 ADT



DESCHUTES COUNTY OTTA SEAL ROCK 

Dense Specification:  (19 mm = ¾” and 0.075mm = #200 sieve) 



PRE-INSTALLATION
( T YP ICAL  O F  P O S T  GRAD ING,  P LA INV IEW ROAD )



HFMS-2 APPLICATION (0.48-50 GAL/SY)
( ROAD  P RE - WET,  1 - HO U R P RIO R,  P LA INV IEW ROAD )



SINGLE PASS WITH CHIP SPREADER
( 1 ” – M INU S  “ D IRT Y ”  M AT ERIA L ,  WA RD  ROA D )



IMMEDIATE POST AGG APPLICATION
READY TO ROLL (AND ROLL AND ROLL AND ROLL)



SURFACE INTEGRITY
( V ERY  D IRT Y  AP P EARANC E)



PLAINVIEW ROAD: 1-MONTH
( INCLUDED SAND SEAL)



WARD ROAD: 2 MONTHS
(SOME SHOVING ON GRADES AND INTERSECTION APPROACH)



PLAINVIEW ROAD: 7 MONTHS



SOME FLAWS
( P LA INV IEW ROAD )



CHIP SEAL FINISHED PRODUCT
(WARD ROAD – EMULSION, UNCOATED ROCK)

Before After



OTTA SEAL INSTALLATION COST

Notes :

 Personnel  Rate Mul t ip l ier :   3 .15 ( fu l ly  loaded,  w i th  overhead)

 Equipment rates  inc lude depreciat ion.

Hypothetical break-even point:  6.7 years



OTTA SEAL:  LESSONS LEARNED IN 

APPLICATION

 Segregation in chip spreader – especially in center.

 Will seal one lane at a time to narrow width of spread.

 Lighter rollers preferred.

 Will not use 10-ton double-drum roller again.

 Too much vibe or weight promoted “sticking” to drums.

 Smooth base surface – not necessarily a good thing.

 A little texture to promote adhesion, interlocking.

 Wet the base to promote some infiltration of the high -float oil.

 No need to wet the finished surface when rolling.



OTTA SEAL:  LESSONS LEARNED IN 

DESIGN

 Consider grades and intersections.

 Deceleration leads to shoving

 Apply two-layers of Otta Seal on initial installation.

 Extended construction speed zone:  25 mph

 Gravel Road Conversion Issues:

 Signage

 Drainage

 Other design issues that are overlooked with gravel roads.

 Is it a good chip seal alternative?

 Use care in selecting roads – customer expectation issues.


