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LRRB  
Local Operational Research Assistance Program (OPERA) for  

Local Transportation Groups 
Field Report 

 
This report must include the underlined subject areas and supporting resources 
(i.e. photos, graphs, charts, etc.).  The OPERA program will use this information in 
an annual report that will be shared with other local agencies within the state.  We 
request that a short 5-10 minute demo or presentation be shared at the Spring 
Maintenance Training Expo, MN Fall Maintenance Expo or with a professional 
organization. 
Project Leader: Larry Tschida 
 
Phone Number: 952-563-8771  
 
 
Problem:  
The transition from winter to spring is normally causes the formation of potholes and 
other distresses as streets and highways weaken and adjust to warmer conditions.  At 
times the extent of this seasonal deterioration can be so vast that maintenance crews 
are required to give full-time attention to the problem.  Patching with asphalt mix often 
continues, or is repeated, as the seasons pass from spring to fall. 
 
Solution: The goal of the study was to compare the performance of several mastic 
products versus bituminous patching.  In the spring of 2011, the cities of Bloomington 
and Minnetonka, Minnesota collaborated on a field investigation of the installation and 
field performance, of two “mastic” patching materials along with standard patches that 
were applied at the same time.   
 
Procedure: (1) Test patching products in real-world situations with live traffic and (2) 
Measure field performance duration and quantify material loss over time. Agencies 
provided maintenance forces to install the products, and provided user feedback on 
ease of preparation and application. Field performance was monitored and evaluated. 
The tested materials were compared to the standard treatment used in each city agency. 
 
 
Results: Two mastic materials were used and compared to the asphalt patching 
methods in two cities.  It was found that the labor force for mastic installation was similar 
to that of asphalt patching, but the mastic requires extra cure time to ensure no-track 
conditions exist.  Mastic application temperatures were near 400 °F.   
 
Mastic products were very successful in restoring ride to deteriorated transverse cracks 
and potholes on a short term basis.  It was seen that the ride benefits of mastics may 
improve with time when installed in transverse cracks.  Patches did not lose mastic 
material over a four-month period, but cover rock was lost and should be considered 
temporary. 
 
Mastic materials exhibit a water-proofing advantage over conventional asphalt mixtures. 
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Opinions of street maintenance crews differed as to which type of mastic product was 
the most user friendly, but felt that Mastic 1 was better for cracks and Poly patch better 
for potholes .  Agencies can prepare for these differences by reviewing product data 
sheets for the presence of standard or lightweight aggregate and noting differences 
between recommended heating temperatures, and also selecting products based on 
field conditions. 
 
Implementation:  The city of Bloomington has no plans to continue to use mastic in 
normal street maintenance activities.  
 
 
Status: Initial and final field evaluations and reviews are complete.  An in-depth final 
report has been submitted on behalf of Bloomington, Minnetonka, and Mn/DOT Road 
Research. 
 
Total Duration of Project: May through October, 2011 
 
 
Project End Date:  October 31, 2011 
 
 
Approximate Cost of Entire Project: $5,000 for material.  Bloomington and 
Minnetonka contributed traffic control, equipment, and labor. 
 
Total OPERA Funds used for project: $5,000 
 
Send and Email a completed report with pictures to: Mindy Carlson, CTS - 200 
TSB, 511 Washington Ave. SE, Mpls. MN 55455, email carlson@umn.edu.  For 
questions about this report please contact Mindy Carlson at 612-625-1813. 
 
  

mailto:carlson@umn.edu
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Introduction 
In Minnesota the transition from winter to spring is normally accompanied by the 
formation of potholes and other distresses as streets and highways weaken and adjust 
to warmer conditions.  At times the extent of this seasonal deterioration can be so vast 
that maintenance crews are required to give full-time attention to the problem.  Patching 
often continues, or is repeated, as the seasons pass from spring to fall. 

During winter and early spring agencies often use “cold mix” asphalt for patching, 
and eventually return to “hot mix” as soon as bituminous plants can be activated.  The 
effectiveness of these standard materials depends largely on the level of effort that 
patching crews can devote to site preparation and material placement.         

In the spring of 2011, the cities of Bloomington and Minnetonka, Minnesota 
collaborated on a field investigation of the installation and field performance, of two 
“mastic” patching materials along with standard patches that were applied at the same 
time.  The investigation was funded by the OPERA program and normal maintenance 
budgets.  Mn/DOT Road Research assisted in documenting the installation and 
conducting autumn performance evaluations.   
 
Research Objectives 
The main objectives of this research effort were to document the use of alternative 
patching products in real-world situations, and measure the field performance under live 
traffic.   

Secondary objectives were to assess the pros and cons of the application 
process through observation and collecting user feedback from the city street 
maintenance forces that installed the products.  

 
Material 
Material #1: Asphalt mix 
Hot Mix Asphalt was available for patching during the treatment timeframe of this project.  
This material consists of graded standard-weight aggregate and asphalt binder.  The 
material is produced at binder contents of five percent, at approximate temperatures of 
300 °F (150 °C).  Application temperature is somewhat variable, and is influenced by the 
amount of elapsed time that occurs during material transport and installation.   
 
Material #2: Mastic 1 
This material consists of hot-pour crack filler and standard-weight fine aggregate in 
individual, pre-proportioned packages.  According to the manufacturer, this product is 
intended to repair large cracks and other distresses that are too small for re-paving. The 
material has a minimum softening point (ASTM D36) of 200 °F (93 °C) and an 
application temperature range of 375 °F (190 °C) to 400 °F (204 °C). 
 
Material #3: PolyPatch 
This material consists of polymer-modified hot-pour crack filler and lightweight aggregate 
in individual, pre-proportioned packages.  The manufacturer lists the maximum specific 
gravity as 1.3.   According to the manufacturer, this product is intended to repair large 
cracks and other distresses that are too small for re-paving, as well as other patching 
needs.  The material has an application temperature range of 375 °F (190 °C) to 410 °F 
(210 °C). 
 
Material #4: Topping Aggregate 
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A clean, single-sized aggregate material approximately minus #3/8” to #4 was used as a 
topping material for the mastics.  The aggregate was cast onto pothole and longitudinal 
mastic installation when the material was in a semi-solid condition.   
 
Test Section Descriptions 
Test sections were located on Minnesota Drive and East Bloomington Freeway in 
Bloomington, Minnesota and on Williston Road in Minnetonka, Minnesota.  The majority 
of distress in Bloomington was due to potholes at random locations in the lane.  There 
was a minor amount of deteriorated transverse cracking.  The overwhelming distress 
type in Minnetonka was deteriorated transverse cracking, with a minor amount of 
deteriorated longitudinal cracking. 
 

1. Minnesota Drive test section was an undivided, 2-way, 4-lane street between W. 
77th St. and France Avenue.  See Figure 1. 

a. Eastbound right lane, begin at daycare and end at turn lanes, 730 total ft 
i. Mastic 1 crack and pothole patching 

b. Eastbound left lane, begin at daycare and end at turn lanes, 732 total ft 
i. Mastic 1 crack and pothole patching 

c. Westbound right lane, begin turn lanes and end at daycare,  731 total ft 
i. No treatment 
 

2. East Bloomington Freeway test section was a 1-way, undivided 2-lane frontage 
road between W. 90th and W. 94th St.  See Figure 2. 

a. Left lane , begin and end at gores, 2,098 total ft 
i. 0 to 1,100 ft, end at 92nd St; HMA patching 
ii. 1,100 to 2,098 ft, begin a 92nd St.; HMA patching 

b. Right lane, begin and end at gore, 2093 total ft 
i. 0 to 239 ft, Mastic 1 on transverse cracks 
ii. 239 to 1100 ft, PolyPatch on potholes 
iii. 1,100 to 2,093 ft; HMA patching 

 
3. Williston Road test section was an undivided 2-lane, 2-way street between Lake 

Street Extension and Minnetonka Drive.  See Figure 3. 
a. Northbound lane, Lake St. Minnetonka Dr., 3,583 total ft  

i. 0 to 2,183 ft, Lake St. to Margaret Place; Mastic 1 crack leveling 
and pothole patching 

ii. 2,183 to 3,583 ft, Margaret Pl. to Minnetonka Dr.; Untreated 
b. Southbound lane, Minnetonka Dr. to Lake St., 3,587 total ft 

i. 0 to 987 ft, Minnetonka Dr. to Devau Pl.; Untreated 
ii. 987 to 3,587 ft, Devau Pl. to Lake St.; PolyPatch crack leveling 
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Figure 1 – Location of mastic treatment (7 to 8) on eastbound Minnesota Dr. 
 

 
Figure 2 – Location of mastic and asphalt mix treatments (5 to 6) on E. Bloomington 
Freeway. 
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Figure 3 – Location of mastic treatments (3 to 4) on Williston Rd. 
 

According to the 2010 traffic count provided by the City of Minnetonka 
Department of Public Works, the mastic sections on Williston Road received 2-way 
average daily traffic in the amount of 6,800 vehicles per day. 
 
Installation Observations 
A vendor representative remained on the project site throughout the entire project.  The 
representative operated and loaded the mastic melting kettle in addition to 
demonstrating and supervising the installation of mastic materials.   

Installation Labor Requirements 
Bloomington and Minnetonka street maintenance crews prepared the locations, 

provided traffic control, and installed the products. They also provided data for the report 
regarding the ease of mastic installation relative to asphalt mix.  The crews also 
discussed typical personnel requirements for patching the test sections with asphalt mix.  
See Table 1 for a comparison of labor forces at each test site. 
 
Table 1 - Labor Force Comparison 

Job Bloomington 
Asphalt Crew 

Bloomington 
Mastic Crew 

Minnetonka 
Asphalt Crew 

Minnetonka 
Mastic Crew 

Compressor 
driver 1 1 1 1 

Compressor 
operator 1 1 1 1 

Truck driver 1  1  
Kettle driver  1  1 

HMA handlers 2  3  
Mastic crew  2  3 

Roller operator 1    
Traffic flagger 0 (lane closure) 0 (lane closure) 2 2 

Total 6 5 8 8 
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Material and Time Requirements 
Street conditions and the level of experience of the crews changed slightly from site to 
site.  Because of this, the application times in Table 2 are not an appropriate indication 
of production-mode time requirements for application.  The data indicates the time that 
crews require to become accustomed to working with the mastic materials.  It is 
assumed that production rate would increase with crew experience.  

The cure times to no-track conditions were longer than the anticipated 45 
minutes.  This may have been due to the depth and severity of many potholes, 
especially those located in the right wheel path of the transverse cracks.  
 
Table 2 - Installation Data 

Location Distance, 
lane ft Material Approximate 

Quantity, lb Remarks Application 
time 

Minnesota Dr. 1460 Mastic 1 2400 

Scattered 
potholes and 

edges, several 
transverse cracks 

3 hr 

Minnesota Dr. 730 None 0 Few holes. 0 
E. Bloomington 

Fwy. 240 Mastic 1 400 Transverse 
cracks 0.75 hr 

E. Bloomington 
Fwy. 860 PolyPatch 1080 

Scattered 
potholes and 

edges 
1.5 hr 

E. Bloomington 
Fwy. 2100 Asphalt 

mix Not recorded Scattered 
potholes Not observed 

Williston NB 2180 Mastic 1 2800 Cupped 
transverse cracks 3 hr 

Williston SB 2600 PolyPatch 1080 Cupped 
transverse cracks 2 hr 

Total evaluation 9440 lane ft     
 

Installation Observations 
A specially modified sealant kettle was used to heat both mastic materials.  The kettle 
was equipped with a lever-operated door that allowed the mastic to pour, delivering a 
quantity of material from the tank into a box-type applicator.  The box was then used to 
place and level the material.  See Figure 4 through Figure 10.   
 
Minnetonka: 
One-quart samples were obtained from the melter, and are kept on file at Mn/DOT Road 
Research.  Mastic 1 temperature was measured at 393 °F and PolyPatch at 402 °F.   

The transverse cracks on the Minnetonka test section were classic thermal 
“cupped” joints along with longitudinal surface distresses in the wheel paths that will 
typically require continuous patching/maintenance until refurbishing.  Preparation of 
cracks and holes included cleaning with compressed air, but large chunks of asphalt 
debris were allowed to remain in the potholes.  Because the objective was to restore 
smooth ride to the street, transverse cracks greater than 0.25-in. were treated.  
Longitudinal cracks were also treated when they occurred in the wheel path, but left 
untreated when along the centerline joint separating driving lanes.   
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The crew reported that the usual repair method was to use the asphalt mix 
“throw-and-go” tactic.  In this case, mix is placed in a hole, raked, and then left for 
compaction under normal traffic.  

On the second day of installations the Minnetonka crew switched from Mastic 1 
to PolyPatch, and reported that this was a more workable material.  Feather-edges 
turned out better at this time.   

Both products provided excellent distress correction as well as an absence of 
wholesale future failure. Installing these products will eliminate annual spring “throw and 
go” patching which is typically required to fix these types of distresses on local collector 
roadways.  

 
 

 
Figure 4 - Box-applicator below mastic kettle gate. 
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Figure 5 - Mastic application on deteriorated transverse crack, Williston Rd. 
 

 
Figure 6 - Mastic application on longitudinal crack, Williston Rd. 
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Figure 7 - Transverse and longitudinal cracks after application of mastic, Williston Rd. 
 
Bloomington: 
Preparation of cracks and holes included cleaning with compressed air.  Work began 
with Mastic 1 at Minnesota Drive and continued to several transverse cracks at East 
Bloomington Freeway.  On the second day PolyPatch was used, and holes were filled on 
East Bloomington Freeway.  Each material was also used to treat deteriorated edges at 
each site.  One-quart samples were obtained from the melter and are kept on file at 
Mn/DOT Road Research (PolyPatch was measured at 407 °F). 

The crew began cautiously, and experimented with selectively sealing around 
deteriorated asphalt patches with Mastic 1.  This method required extra time and effort.  
On the second day the crew switched to PolyPatch and filled badly deteriorated holes.  
This material appeared more viscous than the Mastic 1.   

The crew reported that PolyPatch worked better for potholes than the Mastic 1, 
but felt it had less workability.  The vendor representative commented that filling 
potholes at random locations is more difficult when using the box-applicator method, and 
that a mobile mini-melter applicator would be more efficient placement alternative.   

The crew also remarked that their usual method of hole repair involved placing 
asphalt mix by hand then using a roller to compact and making the repair flush with the 
pavement surface. 

Soon after the installation Bloomington’s Public Works reported that there was no 
plan to include mastic products in future patching activities. 
 



Installation and Early Performance of Mastic Patches on City Streets: OPERA 2010-12 
 

Page 12 
 

 
 

 
Figure 8 - Mastic application on transverse crack, Minnesota Dr. 
 

 
Figure 9 - Mastic used for pothole repair, E. Bloomington Fwy. 
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Figure 10 – Semi-solid mastic with aggregate scattered over surface. 
 
Evaluation and Results    
 
The condition of the treatment areas were photographed before and after mastic 
application.  Typical results are shown from Figure 11 to Figure 14. 
 

 
Figure 11 - "Before" condition of potholes in Bloomington. 
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Figure 12 - "After" condition of potholes in Bloomington. 
 

 
Figure 13 - "Before" condition of cupped cracks in Minnetonka. 
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Figure 14 - "After condition of cupped cracks in Minnetonka. 
 

The effect of the treatment was evaluated by comparing the roughness of the 
street before treatments, during the first week after treatment, and lastly after a four 
month period of service.  An Ames lightweight inertial profiler was used to collect data in 
the right wheel path.  The profiler was configured to collect two measurements 
simultaneously; one with a laser line, another with a triple laser. Collection speed was 10 
mph.  A total of 26 collection runs were performed, and results from the two devices 
differed by merely 0.307 percent.  Profiler data was analyzed using ProVal software, and 
is reported in terms of International Roughness Index (IRI) inches per mile.  Figure 15 
shows that the general trend of roughness between May and October, 2011.  Values for 
streets in this study were between 150 and 300 in/mile.     
 

  
Figure 15 – Test section IRI during the patching study. 
   
 Figure 16 is an analysis of combined sections from Bloomington and Minnetonka 
to show the relative improvement of roughness for each treatment type over time.  
Untreated sections were approximately one percent smoother after four months; 
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therefore the value of one percent may be used as the variability of ride analyses 
reported in this study. This figure also shows that asphalt mix and mastic patching 
methods were beneficial by improving roughness over the short term by most nearly six 
and twelve percent.   

Observations during the field review showed that asphalt patches had continued 
to be placed at various locations in both cities after the first week and before the fourth 
month.  Any improvement at the four month timeframes in this figure may be the effect of 
continued asphalt patching. No patching was performed on the untreated section. 
 

  
Figure 16 - Early performance of treated streets. 
 

The nature of distress differed between the cities.  In Minnetonka the distress 
was regularly occurring, with approximately 1 deteriorated crack every 30 ft.  Figure 17 
shows that in this case the immediate benefit of mastic treatment was a 12 percent 
improvement in IRI, and the treatment improved over time and traffic.  Also note the 
effect of asphalt patching that was applied to wheel paths sometime after the first week. 

 

 
Figure 17 - Transverse crack treatment - Minnetonka. 
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In the case of Bloomington, the streets had many potholes scattered about the 

lanes and very relatively few deteriorated cracks were present.  In this case an IRI 
benefit was not apparent when filling cracks with mastic product.  The pothole sections 
treated with mastic exhibited a 12 percent level of IRI improvement during early stages, 
and managed a slight increase with time and traffic.   
 

 
Figure 18 - Crack and pothole treatment, Bloomington. 
 
Note the improvement in the four-month IRI for the asphalt crack fill category; this would 
be consistent with the previous comments regarding continued asphalt patching 
throughout the summer. 
 

Assorted Photographs 
Figure 19 shows that patching continued throughout the summer on the test sections.  
Figure 20 is a typical close-up view showing that traffic had removed all of the topping 
aggregate that was applied during installation. 
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Figure 19 - New asphalt patches near treated areas. 
 

 
Figure 20 – A longitudinal repair after 4 months.  Note the absence of cast-on topping 
aggregate. 
 

The four-month field review took place shortly after a rain event.  Figure 21 
compares the moisture-blocking capability of asphalt versus mastic.   
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Figure 21 - Moisture soaking asphalt patch and pooling on mastic. 
 

Figure 22 and Figure 23 show the performance of a mastic joint repair over the 
four month period.  Initial conditions were that mastic was installed in holes along the 
asphalt-to-Portland concrete joint.  In this case pools of mastic were surrounded by 
deteriorating asphalt pavement.  After four months the mastic remained and the asphalt 
had continued to deteriorate. 
 

 
Figure 22 - Mastic edge repair surrounded by distressed pavement at time of installation. 
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Figure 23 - Mastic edge repair with pavement deterioration at 4 months. 
 
Conclusions 
This project investigated the use of mastic-type patching materials on city streets that 
contained cracking and pothole distresses.  The materials purchase was funded by the 
OPERA program, and labor was funded through normal maintenance budgets.  Mn/DOT 
Road Research assisted the Cities of Bloomington and Minnetonka in documenting the 
installation and conducting performance evaluations.   
 Two mastic materials were used, and were compared to the asphalt patching 
methods in the two cities.  It was found that the labor force for mastic installation was 
similar to that of asphalt patching, but the mastic requires extra cure time to ensure no-
track conditions exist.  Mastic application temperatures were near 400 °F.  Mastic 
products were very successful in restoring ride to deteriorated transverse cracks and 
potholes on a short term basis.  It was seen that the ride benefits of mastics may 
improve with time when installed in transverse cracks.  Additional monitoring is 
recommended to verify long term ride benefits.  Patches did not lose mastic material 
over a four-month period, but all cover rock was lost and should be considered 
temporary. 
 It was observed that mastic materials exhibit a water-proofing advantage over 
conventional asphalt mixtures. Additional monitoring is recommended to verify long term 
durability benefits. 
 The opinions of street maintenance crews differed as to which type of mastic 
product was the most user friendly, but felt that Mastic 1 was better for cracks and Poly 
patch better for potholes .  Agencies can prepare for these differences by reviewing 
product data sheets for the presence of standard or lightweight aggregate and noting 
differences between recommended heating temperatures, and also selecting products 
based on field conditions. 
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Appendix 
 
Ride data by test section segment. 

City Street Direction Lane Begin End Material Scheme Date IRI (in/mi) IRI (in/mi) 
Bloomingto

 
Freeway Frontage 

 NB L 0 239 None 
Control 

 5/18/2011 291.1 298.1 
Bloomingto

 
Freeway Frontage 

 NB L 239 2098 None 
Control 

 5/18/2011 173.1 172.1 
Bloomingto

 
Freeway Frontage 

 NB L 0 2098 None Not used 5/18/2011 187.4 187.3 
Bloomingto

 
Freeway Frontage 

 NB L 0 1100 None Not used 5/18/2011 206.2 207.2 
Bloomingto

 
Freeway Frontage 

 NB L 1100 2098 None Not used 5/18/2011 167.6 165.4 
Bloomingto

 
Freeway Frontage 

 NB L 0 239 HMA patch 
Control 

 5/25/2011 283.2 282.6 
Bloomingto

 
Freeway Frontage 

 NB L 239 2097 HMA patch 
Control 

 5/25/2011 170.5 171.5 
Bloomingto

 
Freeway Frontage 

 NB L 0 2098 None Not used 5/25/2011 184 184.9 
Bloomingto

 
Freeway Frontage 

 NB L 0 1100 None Not used 5/25/2011 202.4 202.3 
Bloomingto

 
Freeway Frontage 

 NB L 1100 2098 None Not used 5/25/2011 165 165.6 
Bloomingto

 
Freeway Frontage 

 NB L 0 239 HMA patch 
Control 

 9/21/2011 229.5 231.9 
Bloomingto

 
Freeway Frontage 

 NB L 239 2100 HMA patch 
Control 

 9/21/2011 177.2 171.7 
Bloomingto

 
Freeway Frontage 

 NB L 0 2100 HMA patch Not used 9/21/2011 183.8 179.4 
Bloomingto

 
Freeway Frontage 

 NB L 0 1100 HMA patch Not used 9/21/2011 194.7 189 
Bloomingto

 
Freeway Frontage 

 NB L 1100 2100 HMA patch Not used 9/21/2011 172.2 168.4 
Bloomingto

 
Freeway Frontage 

 NB R 1100 2093 None 
Control 

 5/18/2011 248.1 248.2 
Bloomingto

 
Freeway Frontage 

 NB R 0 239 None Crack Fill 5/18/2011 322.3 323.5 
Bloomingto

 
Freeway Frontage 

 NB R 239 1100 None Pothole Fill 5/18/2011 331.5 334.9 
Bloomingto

 
Freeway Frontage 

 NB R 0 2093 none Not used 5/18/2011 293.3 295.4 
Bloomingto

 
Freeway Frontage 

 NB R 1100 2094 HMA patch 
Control 

 5/25/2011 201.4 202 
Bloomingto

 
Freeway Frontage 

 NB R 0 239 Mastic1 Crack Fill 5/25/2011 343.8 345.3 
Bloomingto

 
Freeway Frontage 

 NB R 239 1100 PolyPatch Pothole Fill 5/25/2011 303.2 308.4 
Bloomingto

 
Freeway Frontage 

 NB R 0 2094 MC/PP/No Not used 5/25/2011 260.2 263.1 
Bloomingto

 
Freeway Frontage 

 NB R 1100 2095 HMA patch 
Control 

 9/21/2011 219.7 219.6 
Bloomingto

 
Freeway Frontage 

 NB R 0 239 Mastic1 Crack Fill 9/21/2011 349.7 347.5 
Bloomingto

 
Freeway Frontage 

 NB R 239 1100 PolyPatch Pothole Fill 9/21/2011 300 295.5 
Bloomingto

 
Freeway Frontage 

 NB R 0 2095 
MC/PP/H

 Not used 9/21/2011 268.1 266.3 
Bloomingto

 Girard Ave. NB R 0 2119 None Not used 5/18/2011 286 290.1 
Bloomingto

 Girard Ave. SB R 0 2125 None Not used 5/18/2011 210.1 212.2 
Bloomingto

 James Ave. NB L 0 1212 None Not used 5/18/2011 128.1 130.4 
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Bloomingto
 James Ave. NB R 0 1210 None Not used 5/18/2011 198.8 199.4 

Bloomingto
 James Ave. SB L 0 1212 None Not used 5/18/2011 198 202.3 

Bloomingto
 James Ave. SB R 0 1212 None Not used 5/18/2011 247.1 248.2 

Bloomingto
 Minnesota Dr. EB L 0 732 None Pothole Fill 5/18/2011 213.8 213.8 

Bloomingto
 Minnesota Dr. EB L 0 730 Mastic1 Pothole Fill 5/19/2011 180.5 178.4 

Bloomingto
 Minnesota Dr. EB L 0 730 Mastic1 Pothole Fill 9/21/2011 176.2 174.2 

Bloomingto
 Minnesota Dr. EB R 0 730 none Pothole Fill 5/18/2011 291 293.8 

Bloomingto
 Minnesota Dr. EB R 0 730 Mastic1 Pothole Fill 5/19/2011 251.1 251.9 

Bloomingto
 Minnesota Dr. EB R 0 731 Mastic1 Pothole Fill 9/21/2011 246.6 250 

Bloomingto
 Minnesota Dr. WB R 0 730 None Ride control 5/18/2011 303.6 304 

Bloomingto
 Minnesota Dr. WB R 0 730 None Ride control 9/21/2011 298.8 303.6 

Minnetonk
 Greenbrier EB R 0 3001 None Not used 5/6/2011 187.9 189.2 

Minnetonk
 Greenbrier EB R 0 3001 None Not used 5/6/2011 182.8 183.9 

Minnetonk
 Greenbrier WB R 0 2958 None Not used 5/6/2011 202.5 207.1 

Minnetonk
 Greenbrier WB R 0 2958 None Not used 5/6/2011 199.7 202.3 

Minnetonk
 Whitewater Loop EB R 0 2868 None Not used 5/6/2011 226.9 229 

Minnetonk
 Whitewater Loop EB R 0 2868 None Not used 5/6/2011 227.9 227.7 

Minnetonk
 Whitewater Loop WB R 0 2952 None Not used 5/6/2011 205.9 207.4 

Minnetonk
 Whitewater Loop WB R 0 2953 None Not used 5/6/2011 207.4 208.9 

Minnetonk
 

Whitewater 
 EB R 0 881 None Not used 5/6/2011 221.2 221.4 

Minnetonk
 

Whitewater 
 EB R 0 881 None Not used 5/6/2011 211 213.9 

Minnetonk
 

Whitewater 
 WB R 0 840 None Not used 5/6/2011 189.1 191.6 

Minnetonk
 

Whitewater 
 WB R 0 840 None Not used 5/6/2011 197.6 198.9 

Minnetonk
 Williston NB R 2183 3583 None 

Control 
 5/16/2011 198.4 197.7 

Minnetonk
 Williston NB R 0 2183 None Crack Fill 5/16/2011 231.7 232.9 

Minnetonk
 Williston NB R 0 3583 No/No Not used 5/16/2011 219 220 

Minnetonk
 Williston NB R 2183 3583 None 

Control 
 5/17/2011 194.2 197.4 

Minnetonk
 Williston NB R 2183 3583 None 

Control 
 6/1/2011 204.2 202 

Minnetonk
 Williston NB R 0 2183 Mastic1 Crack Fill 5/17/2011 187.5 190.1 

Minnetonk
 Williston NB R 0 2183 Mastic1 Crack Fill 6/1/2011 182 184.4 

Minnetonk
 Williston NB R 0 3583 PP/No Not used 5/17/2011 190 192.8 

Minnetonk
 Williston NB R 0 3583 PP/No Not used 6/1/2011 190.7 191.4 

Minnetonk
 Williston NB R 2183 3587 HMA patch 

Control 
 9/22/2011 164.6 165.6 
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Minnetonk
 Williston NB R 0 2183 Mastic1 Crack Fill 9/22/2011 172.2 175.5 

Minnetonk
 Williston NB R 0 3587 MC/HMA Not used 9/22/2011 169.1 171.3 

Minnetonk
 Williston SB R 0 987 None 

Control 
 5/16/2011 200 200.6 

Minnetonk
 Williston SB R 987 3587 None Crack Fill 5/16/2011 160.7 159 

Minnetonk
 Williston SB R 0 3587 No/No Not used 5/16/2011 172.3 170.9 

Minnetonk
 Williston SB R 0 987 None 

Control 
 6/1/2011 199.1 198.6 

Minnetonk
 Williston SB R 987 3588 PolyPatch Crack Fill 6/1/2011 148.2 147.3 

Minnetonk
 Williston SB R 0 3588 No/PP Not used 6/1/2011 162.9 161.7 

Minnetonk
 Williston SB R 0 987 HMA patch 

Control 
 9/22/2011 168.6 171.1 

Minnetonk
 Williston SB R 987 3590 PolyPatch Crack Fill 9/22/2011 133.5 134.9 

Minnetonk
 Williston SB R 0 3590 HMA/PP Not used 9/22/2011 143.5 145 
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