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          Leading the Roofing Industry through Innovative Collaboration 

 

The Roofing Industry Committee on Weather Issues, Inc. 
 

Mission 

RICOWI is committed to:  

Á Encourage and coordinate research to provide 

a more knowledgeable information base of 

roof issues including wind, hail, energy 

efficiency and durability effects;  

Á Accelerate the establishment of new or 

improved industry consensus standard 

practices for weather design and testing where 

they are recognized as needed;  

Á Improve the understanding of roof weather 

concepts and issues within the building 

community in general.  

 

Background 

The Roofing Industry Committee on Weather 

Issues, Inc. (RICOWI) was established in 1990 as 

a non-profit organization to identify and address 

important technical issues related to the cause of 

wind damage which include:  

Á Dynamic testing of roof systems;  

Á Importance of sample size for tests;  

Á Role of wind tunnels and air retarders;  

Á Need for acceptable procedures for ballasted 

systems;  

Á Field data and response team reports;  

Á General lack of communication within the 

roofing industry as to what the problems are, 

what is being done and should be done to 

alleviate them, and how effectively 

information is transferred within the roofing 

industry and to others in the building 

community.  

 

In 1996, RICOWI was incorporated as a non-

profit corporation devoted to research and 

education on wind issues. After a review of the 

need for similar education and research in the     

areas of hail, energy efficiency and durability 

 

 

effects, the organization's objectives were 

broadened in 1999 to include other weather topics, 

and "Wind" in RICOWI's name was changed to 

"Weather" to reflect the expanded scope.  

 

Meetings 

RICOWI meetings are held twice a year, in the 

spring and fall.  The spring meeting is usually 

held in conjunction with the RCI, Inc.ôs annual 

convention.  

 

The meetings include a technical forum and a 

business session where the direction and business 

of RICOWI is discussed. During the technical 

segment, the Sponsor and Affiliate Members have 

an opportunity to report on the latest 

developments in their organizations and technical 

subjects of common interest. Any concerned or 

interested individual can bring their knowledge or 

concern to another group of experts that can peer 

review their ideas, suggest tests or procedures, or 

confirm that they are headed in the right direction. 

 

Seminars 

RICOWI Seminars on the proper design, 

installation and testing procedures for specific 

roofing materials are held once or twice a year. 

Fall seminars are usually held at research testing 

or educational facilities and include a tour. They 

are of interest to roofing professionals, architects, 

contractors, engineers, facility managers and those 

in the insurance industry.  
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Wind and Hail Investigation Programs 

RICOWI implemented two strategic investigation 

programs:  

Á Wind Investigation Program (WIP)  

Á Hail Investigation Program (HIP)  

 

The purpose of these programs is to investigate 

the field performance of roofing assemblies after 

major hurricane and hailstorm events and: 

Á To factually describe roof assembly 

performance and modes of damage; 

Á To formally report the results for 

substantiated hurricane/hail events. 

 

The data collected provides unbiased detailed 

information on the wind and hail resistance of 

low-slope and steep-slope roofing systems from 

credible investigative teams. We can expect a 

greater industry understanding of what causes 

roofs to perform or fail in severe wind and hail 

events, leading to overall improvements in roof 

system durability, the reduction of waste 

generation from re-roofing activities, and a 

reduction in insurance losses that will lead to 

lower overall costs for the public. The reports 

document roofing systems that fail or survive 

major weather events and provides educational 

materials for roofing professionals to design wind 

and hail resistant roofing systems. The data can be 

used to improve building codes, roof systems 

design, and educate the industry and the public.  
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HAIL STORM INVESTIGATION REPORT  
 

North Texas ï April 11 , 2016  

 

 

 

 
1.  INTRODUCTION  

 

A field investigation program has been completed by RICOWI (Roofing Industry Committee on 

Weather Issues, Inc.) regarding hail effects to roofing from a storm that occurred in the northern 

portion of the Dallas-Fort Worth metropolitan area on April 11, 2016. 

 

The mission of the Hail Investigation Program (HIP) is:  

Á To investigate the field performance of roof assemblies after major hailstorm events; 

Á To factually describe roof assembly performance and modes of damage after major hailstorm 

events; 

Á To formally report results of the investigation. 

 

This RICOWI HIP project was the third industry-wide research program conducted to assess field 

damage from a major hailstorm in the United States. RICOWI is a non-profit corporation devoted to 

research and education on roof issues, and the membership is comprised of industry, consulting, and 

research organizations. Earlier RICOWI HIP1,2 reports were published following an April 21, 2004, 

hailstorm in the Oklahoma City area, and a May 24, 2011, hailstorm in the Dallas/Ft. Worth area. 

The goal of the RICOWI HIP project and report is to create a greater industry understanding of how 

roofs perform in severe hail events. This will lead to overall improvements in roof system durability; 

reduction of waste from reroofing activities; and a reduction in insurance losses, which can lead to 

lower overall costs for the public. The RICOWI report provides unbiased detailed information from 

balanced teams of investigators representing all sectors of the roofing industry. The data can be used 

to improve building codes, roof system design, and educate the industry and public. 

 

The storm on April 11, 2016, was selected for deployment by the RICOWI criteria of having been 

declared an insurance catastrophe by Property Claim Service (an insurance services company) and 

having hailstones larger than 1.5 inches in diameter in a region of five square miles or greater in a 

previously defined area. Core-Logic® reported that the April 11, 2016 storm left a path of 

destruction nearly 200 miles in length and had hail reported up to 4ò diameter. The RICOWI teams 

confirmed large hail up to 4-inch diameter in the Wylie TX area. 

 

In the 2011 HIP investigation, asphalt shingles were targeted to attempt to determine if Class 4 

products (per the UL 2218 or FM 4473 impact resistance tests) performed better than standard or 

Class 1 products. Unfortunately during this investigation only a few roofs were clearly defined as 

Class 4. 
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Although hail up to 4.0 inches in diameter occurred in the Wylie area, many surrounding areas had 

much smaller hail. Roofs are not expected to survive 4.0 inch hail and most subjected to this size hail 

were seriously damaged. In some areas parts of the storm path, there was a large quantity of hard, 

wind-driven, moderately-sized hail that also caused considerable damage to roofs. The relative 

description of the hail as ñhardò was provided by eyewitnesses, and our inspectors observed the large 

quantity of dents in metal items to attest to this. 

 
2.  METEOROLOGICAL INFORMATION  

 

In the afternoon of April 11, 2016, a supercell thunderstorm erupted near Wichita Falls and moved 

towards the east-southeast, affecting several counties in Texas. This long-lived storm began to 

produce copious amounts of dangerously large hail and left a path of destruction nearly 200 miles in 

length. In the northern portion of the Dallas-Fort Worth Metroplex, the three counties primarily 

affected by the storm were Denton, Collin, and Rockwall. The population density in the storm path 

was highest in portions of Collin County, and the property damage estimate was largest as well. 

According to the Storm Events Database of the National Climatic Data Center (NCDC), there were 

39 individual hail reports listed in these three counties. Twenty one of the reports were for hail of 

2.0-inch diameter or larger, and six were for hail of 3.0-inch diameter or larger as shown in Table 1. 

The damage was most extreme in and near the town of Wylie, where an estimated 80% of roofs were 

damaged by the hail according the NCDC report, and hail reports of 3.5-, 4.25-, and 5.25-inch were 

listed. The large, wind-driven hail also caused interior damage to hundreds of homes in Wylie due to 

broken windows, broken skylights, and punctures through the roof decking. (Refer to Appendix D-

NCDC information.) 

 

 

Table 1: NCDC Storm Events Hail Reports 

 

County 0.75-1.75 inch 2.0-2.75 inch 3.0-inch + 

Denton 7 5 1 

Collin 9 9 3 

Rockwall 2 1 2 

Total 18 15 6 
 

 

Hail maps of the projected maximum hail size were provided by CoreLogic® and were used to 

select the areas where teams were sent to investigate. The largest hail was projected to be in the 

Wylie area, and it was the largest hail many of our experienced investigators had ever encountered.  

The radar-based analyses do not provide data on quantity of hail or speed/direction of the wind; 

information about the amount and direction of hail was confirmed by building owners and 

observations of hail impacts on many objects.  
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The quantity of hail was found to be large in many areas of the storm path, both where the hail was 

very large in the Wylie area and in other areas where the hail was in the range of 1.0- to 2.0-inches 

in diameter. In certain areas where the hail maps identified large hail, investigators did not find 

evidence of large hail nor significant hail-caused damage.  

 

 

 

Figure 1. Zoomed view of eastern Collin County where hail size was largest        

(courtesy of CoreLogic®). 
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3. PROPERTY DAMAGE ESTIMATE  

CoreLogic®3 made an analysis of the number of homes that were affected by the April 11, 2016 

event in Texas. A total of 310,088 residential properties were located in the stormôs footprint where 

the hail was analyzed to be 0.75-inches in diameter or larger (according the above-described radar 

analysis), and approximately 15% of the homes were located in areas where the hail size was 

estimated to be 2.0-inch diameter or larger. The property damage modeling was done using data 

obtained from prior hailstorm analyses that correlated average residential roof damage to hail size 

ranges. In total, the residential property damage was estimated to be near $250 million, and this 

amount did not include vehicles or commercial property that likely would more than double this 

damage amount for the overall storm. (Table 2.) 

                  Table 2: Residential Property Damage Estimates (source: CoreLogic®) 

Hail Size (Inches) 

Loss $ 

(Millions)  Residential Properties 

0.75 9 47,116 

1 12.6 74,775 

1.25 15.2 45,368 

1.5 18.5 53,679 

1.75 33.7 42,125 

2 21.4 25,946 

2.25 11.8 5,100 

2.5 22.7 3,242 

2.75 44.4 5,549 

3 34.1 4,259 

3.25 19.2 2,405 

3.5 4.2 524 

Total $246.8 310,088 

 

4.  INVESTIGATION PROTOCOL  

 

A review of the HIP procedures took place on the first day with a focus on safety and hail size 

identification. Personnel were assigned to 10 teams of 3 members on each team based on experience 

and interest of the participants. Teams had a balance of manufacturer representatives, trade group 

representatives, insurance adjusters, engineers, roof consultants, and roofing contractors. Each day 

the teams were assigned investigation sites. Teams were also encouraged to take advantage of 

opportunities to investigate properties near their assigned sites. 

 

The teams began inspections 22 days after the hail storm and found that many of the leaking roofs 

were either tarped, had been replaced, or temporarily repaired.  Active contractors were abundant. It 

is unlikely that a hail investigation could occur before temporary repairs were made, and we do not 

believe this resulted in significant data loss. RICOWI staff was based in a hotel in the local area to 
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make media contacts and reach out to government agencies and building owners to arrange for 

inspections.  

 

Hail information was gathered on the sites by examining a variety of materials and surfaces that 

would contain impact marks or dents from hail impact, in addition to any damage found to the roof 

materials. Property owners also offered some eyewitness accounts of hailstone size and quantity, 

photographs, videotapes, and/or presented stored frozen hailstones for documentation. The 

photographs and videos reviewed indicated a variety of hail sizes at each site up to the determined 

ñmaximumò hailstone size as would be normal in a hailstorm event. It should be understood the 

hailstone sizes listed are best estimates from the information gathered on-site and data offered in 

referenced articles by Crenshaw4 and Morrison5. The maximum hail sizes determined on-site 

sometimes differed (larger or smaller) than those estimated by the Core Logic map. In these cases, 

the inspection-based data would be considered more accurate.   

An online accessible data form was developed to record pertinent information from each site. 

Having a cloud based database eased data entry and provided immediate results and data 

comparison.  Data included location, roof construction details, generic roof material descriptions, 

roof slope, estimated maximum hailstone size at the site, range of hail sizes, quantity of hail strikes 

per unit area, and the type(s)/severity of hailstone impact damage to the roofing product. Impact 

effects were listed on a scale of 0-5: 

   

0. No apparent damage.  

1. Surface impact marks without fractures or punctures.  

2. Minimal damage (low severity and low quantity).  

3. Moderate amount of fractures, punctures, or spalling. 

4. Moderate/severe denting of metal roofing. 

5. Severe damage resulting in potential leakage.   

 

The selection of inspection sites was targeted towards areas with moderate to large hail sizes and to 

include a variety of roof system types.  Sites primarily were obtained through contacts by RICOWI 

member organizations, owners or managers of large facilities, governmental organizations, and local 

roofing contractors. The people offering their property for inspection were told in advance that 

RICOWI would not be assisting with roof replacement bids, nor would assistance be given regarding 

their insurance claims. Overall, close to 180 buildings were inspected, with about 65% steep-slope 

and 35% low- slope. 

 

Typical inspections consisted of a complete visual survey of the roof surface. This was followed by 

randomly selecting test areas where the hail hits were counted and the hail size was estimated.  On 

steep roofs, hail hit counts were conducted on both the windward and leeward slopes where 

possible6. On low-slope roofs several random test areas were selected for counting the locations that 

exhibited hailstone impact effects. Other building or surrounding elements were also used to 

establish the size of the hail at the specific site being investigated.  

 

The inspections were non-destructive, with no test cuts performed or samples removed unless 

contractors were present and working on the roof at the time of inspection. Following the field 

investigation, the information from the inspection form was input into a central database, and digital 

photographs from each site were consolidated.  
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5.   FIELD RESULTS 

  

A. Low-Slope Systems 

 

Five teams were assigned to low-slope sites; sites were offered for inspection by one large retailer 

and some governmental agencies in the area. As observed in the previous HIP investigations, roof 

membranes that were solidly supported (installed over a substrate with relatively high compressive 

strength such as gypsum board products or wood-fiber board) and or protected with gravel or 

aggregate ballast performed well. Approximately 2.5 million square feet of low-slope roofing was 

inspected, and at least 1 million square feet of the roofing was scheduled for replacement. Appendix 

C provides photographs from a sampling of the low-slope inspections.   

 

A.1. Built-Up Roofing (BUR) 

 

BUR roofs appeared to perform well. Nine (10) BUR roofs were inspected; all were aggregate-

surfaced. They were impacted by hail from 0.75 to 3.5 inches. Three roofs were rated a 3 that were 

struck with 1.5 inch or greater hail, and the rest had less damage. Two roofs hit by large hail had 

only perimeter flashing damage.  

 

 
      Figure 2. Maximum hail size versus damage rating for built-up roofing inspections. 
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A.2. Modified Bitumen 

 

A total of fifteen modified bitumen membrane roofs were inspected in the study. They were 

impacted by hail from 0.25- to 4.0-inches in diameter with six of the fifteen being rated at damage 

level 5 indicating they were severely damaged.  The vast majority of membranes were SBS variety 

with granule surfacing. The roofs with severe damage were not supported by a high compressive 

strength substrate. One poorly supported modified bitumen roof was damaged by hail as small as 

1.25 inches in diameter, but generally the significant damage to modified bitumen membrane over 

low compressive strength substrates (standard foam insulation boards directly below the membrane) 

was with hail 1.5 inches in diameter or larger.  

 

 
 Figure 3. Maximum hail size versus damage rating for modified bitumen membrane inspections 

 

 
A.3. Sprayed Polyurethane Foam (SPF) 

 

There was one sprayed polyurethane foam roof inspected; it had significant damage from 1.5-inch 

hail. The SPF was surfaced with an elastomeric coating; and frequent coating fractures with foam 

indentations were found. Leakage was reported by the site contact, but the severity of leakage and 

the specific cause was not investigated. 
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A.4. Metal 

 

There were seven low-slope metal roofs inspected. Three roofs that were exposed to 2.5 inch or 

larger hail were severely damaged, with large dents, some distortion of seams, but no noticeable 

fractures or panel punctures. Metal roofs impacted by hail 2.0 inches or smaller were not found to 

have effects other than denting. 

 

A.5. Single-Ply Membranes 

 

A total of 27 single-ply roofs were inspected; seven were severely damaged. Four of the severely 

damaged roofs were exposed to hail 2.5 inches and greater. Two thermoplastic membranes (without 

ballast) sustained significant damage from hail less than two inches in diameter (in the range of 1.25-

1.5 inches in diameter). Although the membranes damaged by smaller hail were supported by a high 

compressive strength substrate, they had fractures at the edges of fastener plates. Age also may have 

been a factor as one roof was between 12 and 15 years old and the other was greater than 15 years 

old. Three inspections were made on EPDM membranes with hail sizes between 1.0 and 3.0 inches 

in diameter, and no punctures or fractures were documented.  

 

 
Figure 4. Maximum hail size versus damage rating for single-ply membrane inspections 
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B. Steep-Slope Systems 

 

More than 600,000 square feet of steep roofing was inspected, and at least 300,000 square feet is 

scheduled for replacement. Appendix B provides photographs and reports from a sampling of the 

steep-slope inspections    

  
 

Figure 7. Maximum hail size versus damage rating for steep-slope inspections (nearly all asphalt 

shingles) 
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B.1. Asphalt Shingles 

 

A total of 99 asphalt or modified bitumen shingle roofs were inspected during the survey; most were 

standard asphalt laminated shingles with fiberglass reinforcement. Of the inspected roofs, 29 did not 

have any confirmed damage when exposed to hail up to 0.75-inch diameter. An additional eleven 

had a small amount of granule loss. Hail of 1- to 1.5-inch in diameter resulted in a variance of 

damage (damage ratings from 1 to 3), which would indicate an average threshold size for damage of 

approximately 1.25 inches in diameter. Some roofs performed well with only limited visible effects 

from hail impacts. On other roofs, there was granule loss and fracturing of the shingle 

reinforcements, with the damage concentrations quite high on the windward slopes of some roofs 

and less-supported ridge and hip shingles.  Hail of 1.5 inches and larger generally resulted in 

significant damage (mostly damage ratings of 3 or higher). Due to the quantity of the hard and wind-

driven hail, some roofs had multiple visible impact marks on each shingle on the windward side 

(typically the west slopes had the most damage). On several roofs, from 100 to 300 damage locations 

were identified per 100 square foot area on the most severely affected roof areas, resulting in 

considerable granule loss. Many roofs in the Wylie area hit by large quantities of 2.5 inch or larger 

hail had multiple punctures through the shingles and occasional fractures in the underlying plywood 

or OSB sheathing. 

 

Damage modes were primarily fracturing or rupturing of the shingle mats or broken shingle edges 

common for shingles hit by hail greater than 1.5 inches. Areas with fractured mats generally 

displayed loss of granules sufficient to expose asphalt, and the recently exposed asphalt was dark in 

color with limited oxidation. Hail impact damage was most concentrated on the windward roof 

slopes having the most direct hail impacts.  Less-supported ridge, hip, and valley shingles were 

noted as being damaged more severely than field shingles in areas where the hail size was close to 

the threshold size for damage (approximately 1.25 inches in diameter). 
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Figure 8. The quantity and wind-driven nature of the hail is visible on the asphalt shingles at a hip. 

 

 

Known or estimated ages of the roofs ranged from less than three years to older than 15 years.  

Damage was not strongly correlated with age; the spread of damage was similar for all ages of the 

shingles. This is different from the findings of the previous HIP reports where older shingles were 

found to be more brittle and subject to damage. 

 

Unfortunately, the investigation teams found only 3 roofs that were clearly identifiable Class 4 

(Impact Resistant) roofs. A Class 4 roof that was exposed to 3.5 to 4 inch hail had scattered large 

fractures and punctures that were mostly 1.75- to 3.5-inches across. This roof did not have the great 

quantity of smaller damage area (from 1.0- to 1.75-inches across) that other nearby standard asphalt 

shingle roofs exhibited, indicating greater resistance to the moderate hail size. The other two class 4 

roofs were struck with relatively small hail (1.5 inch diameter and smaller) and did not have damage. 

 

 

B.2. Tile 

 

There was one concrete tile roof inspected in the survey. This roof was hit with hail smaller than 1 

inch and was not damaged. 
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B.3. Cedar Shake & Shingles 

 

There was one cedar shingle roof found in the surveyed area. This roof was in Wylie where 3.5- to 

4.0-inch diameter hail damaged this roof. There were multiple fresh splits in the cedar shingles 

coincident with large impact marks, and several large pieces of shingles had been broken off. There 

was also evidence of the hail being driven by high winds resulting in broken windows and punctured 

siding to the building. 

 

 

B.4. Metal Shingles & Panels 

 

Metal roofing on steep-slopes performed well.  Thirteen roofs were inspected; one roof was exposed 

to hail less than 0.75-inch and was not dented nor otherwise damaged.  One roof was exposed to 3.0-

3.5 inch hail and was significantly damaged with distortion of the overlap seams. The other 11 roofs 

had noticeable dents, but no fractures were found in the metal and no seams had been opened. The 

denting of the metal would be considered a cosmetic condition only.  
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6. RESULTS 

 

Hail size was the primary determinate of performance for the roofs. While this conclusion has been 

drawn in the other HIP investigations, the truly catastrophic damage found in and near Wylie was 

rare even for Texas. The inspection sites covered the full range of hail sizes in the storm to provide 

identification of the threshold hail size for physical hail damage for various roof covering types and 

conditions. Overall, 175 roofs were documented in the research project and the maximum hailstone 

size was listed by location as follows: less than 1.0-inch, 65 roofs (37%); 1.0-2.0 inch, 67 roofs 

(38%); 2.0-3.0 inch, 24 roofs (14%); and greater than 3.0 inch, 19 roofs (11%); please refer to Figure 

9. The greatest change in damage level for most roof coverings occurred between 1.25- and 2.0-

inches in diameter. Currently, that is the range of focus for the most common laboratory tests for 

impact resistance, UL 2218, FM 4471, and FM 4473. The RICOWI research confirms that this is an 

appropriate range in which to grade and rank products for hail-prone areas. FM Approvals7, a 

division of FM Global, is developing requirements for low-slope roofing products that would 

provide a ñvery severeò hail rating (something greater than the equivalent of a 2.0-inch hailstone). 

The damage observed in the worst areas of the April 11, 2016 storm path; show that there would be 

value to this for critical facilities in areas where very large hail is prone to fall. Our investigation 

indicates that certain low-slope systems can survive hail larger than 2.0 inch diameter. Although not 

intended to be the only options, data from the three RICOWI HIP investigations have shown that 

built-up roofs with a combination of loose and embedded aggregate ballast and unreinforced EPDM 

membrane (especially with No. 4 aggregate ballast) have performed successfully against hail larger 

than 2.0 inches in diameter. The use of substrates with relatively high compressive strength also 

improves performance of low-slope roof membranes against hail impacts.     
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Figure 9. Plot of inspection sites with estimated maximum hailstone sizes. 

 

There were too few identified Class 4 roofs to draw conclusions on their performance relative to 

standard shingles. Also, no conclusion can be drawn for wood or tile roofs due to the limited number 

of inspected properties. Where hail size was not extreme, the quantity of hail played a significant 

role. Governmental and third-party meteorological sources provide information about the maximum 

size of the hail; however, they are silent about the quantity. In portions of the storm path, large 

quantities of hail in the range of 1.25-1.75 inches was found to cause damage to virtually every 

asphalt shingle on the windward sides of some roofs. 

 

Some progress appears to have been made in shingle application. There were no reports of more than 

one layer of shingles. Shingles installed over existing shingles are allowed by building codes and can 

be cost effective in areas not prone to hail, but double layers of shingles can become partially 

unsupported and then are more easily punctured by hail. (The IRC from 2000-2009 had prohibited 

re-covers in hail-prone areas, but this was removed in 2012.) 

 

Although age was a factor in low-slope roofing performance, roof age was not significant when the 

hail was greater than 3.0 inches in diameter. About one third of the inspected low-slope roof covers 

were supported by a relatively high compressive strength substrate. Over 43% percent of the 
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membranes installed over low compressive substrates had significant damage and only 25% percent 

of the roof covers installed over high compressive strength substrates had damage. Modified bitumen 

roof covers installed directly over low compressive strength substrates have been found to be the 

system most prone to damage causing leaks in all three RICOWI hail investigations. Single-ply 

membranes generally had good performance with only a small number of roofs sustaining damage 

with less than 1.5 inch hail, and several performing adequately with 2.0 inch or larger hail. 

 
 

7. FUTURE RESEARCH 

 

Cooperation from building owners, industry organizations, and from insurers is critical to the 

success of this type of field investigation, and this has proved to be a challenge during our HIP 

investigations. More data about the roof types (particularly Impact-Resistant) and ages must be 

secured if new meaningful data can be obtained. Consideration could be given to developing a 

database in certain hail-prone metropolitan areas of Impact-Resistant roofs or roof permits from 

building departments so that the statistically critical roofs can be selected for inspection and analysis.  

 

With three investigations complete the basics of hail damage and damage prevention are well 

known. The largest missing data is the difference in performance between Impact-Resistant and 

standard roofing products. This data may also be better obtained in a controlled environment setting, 

where the products can age naturally over many years. 
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Summary of Steep Slope Inspections by Report Number 

Team 
Number, 
Day & 
Inspection 
Number 

Apparent 
Maximum 
Hail Size 
(inches) 

Overall 
Damage 
Assessment 
[Rating] 

Roof Cover  
Category City 

L2-2-1 2.5<3 4 Asphalt Shingles Wylie 

L3-3-D >0.75<1 1 Asphalt Shingles Denton 

L3-3-A 1.25<1.5 2 Asphalt Shingles Allen 

L3-3-B <0.75 2 Metal Roofing Allen 

L3-3-C 1.25<1.5 2 Metal Roofing Allen 

S-4-1-G <0.75 0 Metal Roofing Garland 

S1-1-A 1.75<2 4 Asphalt Shingles Sachse 

S1-1-B 1.75<2 2 Metal Roofing Sachse 

S1-1-C 1.75<2 4 Asphalt Shingles Sachse 

S1-1-D 1<1.25 2 Asphalt Shingles Sachse 

S1-1-E 1.75<2 2 Asphalt Shingles Wylie 

S1-1-F >0.75<1 0 Asphalt Shingles Wylie 

S1-2-F <0.75 0 Asphalt Shingles The Colony 

S1-2-H <0.75 0 Asphalt Shingles The Colony 

S1-2-J <0.75 0 Asphalt Shingles The Colony 

S1-2-K 1<1.25 1 Asphalt Shingles Sachse 

S1-3-L <0.75 0 Asphalt Shingles Richardson 

S1-3-L1 <0.75 0 Asphalt Shingles Richardson 

S1-3-M >0.75<1 0 Asphalt Shingles Richardson 

S1-3-N <0.75 0 Asphalt Shingles Richardson 

S1-3-O <0.75 0 Asphalt Shingles Richardson 

S1-3-P 1.75<2 4 Asphalt Shingles Richardson 

S1-3-Q 1.25<1.5 4 Asphalt Shingles Richardson 

S1-3-R 1.25<1.5 0 Asphalt Shingles Richardson 

S1-3-S 1<1.25 4 Asphalt Shingles Richardson 

S2-1-A 1<1.25 1 Asphalt Shingles Frisco 

S2-1-B <0.75 1 Asphalt Shingles Frisco 
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Summary of Steep Slope Inspections by Report Number 

Team 
Number, 
Day & 
Inspection 
Number 

Apparent 
Maximum 
Hail Size 
(inches) 

Overall 
Damage 
Assessment 
[Rating] 

Roof Cover  
Category City 

S2-1-D 2.5<3 4 Asphalt Shingles Plano 

S2-1-E 2.5<3 4 Asphalt Shingles Plano 

S2-1-F <0.75 0 Asphalt Shingles Plano 

S2-2-G 1.5<1.75 1 Asphalt Shingles Plano 

S2-2-H >1.25<1.5 1 Asphalt Shingles Plano 

S2-2-I 2.5<3 3 Asphalt Shingles Plano 

S2-2-J 2<2.25 3 Asphalt Shingles Plano 

S2-2-K 2<2.25 3 Asphalt Shingles Plano 

S2-2-L 1.5<1.75 3 Asphalt Shingles Plano 

S2-2-M 2<2.25 3 Asphalt Shingles Plano 

S2-2-N 2<2.25 3 Asphalt Shingles Plano 

S2-3-O 1.5<1.75 2 Asphalt Shingles Plano 

S2-3-P >4 5 Asphalt Shingles Wiley 

S2-3-Q 1.5<1.75 3 Asphalt Shingles Plano 

S3-1-A 3<3.5 5 Asphalt Shingles Wylie 

S3-1-B 3<3.5 5 Asphalt Shingles Wylie 

S3-1-C 3<3.5 5 Metal Roofing Wylie 

S3-1-D 3.5<4.0 5 Cedar Shingles Wylie 

S3-1-E 3.5<4.0 5 Asphalt Shingles Wylie 

S3-1-F 3.5<4.0 4 Metal Roofing Wylie 

S3-1-G 1.75<2.0 4 Asphalt Shingles Murphy 

S3-2-L 1.25<1.5 3 Asphalt Shingles Murphy 

S3-2-M 1.25<1.5 3 Asphalt Shingles Murphy 

S3-2-O 1.5<1.75 3 Asphalt Shingles Sachse 

S3-2-P 1.5<1.75 4 Asphalt Shingles Plano 

S3-3-O 1.5<1.75 3 Metal Roofing Denton 

S4-1-A >0.75<1 2 Concrete Tile Garland 

S4-1-B <0.75 1 Asphalt Shingles Garland 

S4-1-C 1<1.25 3 Asphalt Shingles Garland 

S4-1-D 1.5<1.75 4 Asphalt Shingles Garland 
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      Summary of Steep Slope Inspections by Report Number 
Team 
Number, 
Day & 
Inspection 
Number 

Apparent 
Maximum 
Hail Size 
(inches) 

Overall 
Damage 

Assessment 
[Rating] 

Roof Cover  
Category City 

S4-1-D 1.5<1.75 4 Asphalt Shingles Garland 

S4-1-E <0.75 0 Asphalt Shingles Garland 

S4-1-F <0.75 0 Metal Roofing Garland 

S4-1-G <0.75 0 Asphalt Shingles Garland 

S4-1-H 1.5<1.75 4 Asphalt Shingles Garland 

S4-2-A 1.5<1.75 4 Asphalt Shingles Murphy 

S4-2-B 1.5<1.75 3 Asphalt Shingles Murphy 

S4-2-C 1.5<1.75 2 Asphalt Shingles Murphy 

S4-2-D 1.5<1.75 3 Asphalt Shingles Murphy 

S4-2-E 1.25<1.5 2 Asphalt Shingles Murphy 

S4-2-F 1.5<1.75 2 Asphalt Shingles Murphy 

S4-2-G 1.5<1.75 4 Asphalt Shingles Murphy 

S4-2-H 1.75<2 4 Asphalt Shingles Murphy 

S4-2-I 1.75<2 3 Asphalt Shingles Murphy 

S4-2-I 1.75<2 3 Asphalt Shingles Murphy 

S4-3-A 2<2.25 4 Asphalt Shingles Wylie 

S4-3-B 2<2.25 4 Asphalt Shingles Wylie 

S4-3-B 2<2.25 4 Asphalt Shingles Wylie 

S4-3-C 2<2.25 4 Asphalt Shingles Wylie 

S4-3-C1 2<2.25 4 Metal Roofing Wylie 

S4-3-D 1.5<1.75 2 Metal Roofing Plano 

S4-3-E 1.5<1.75 2 Metal Shingles Plano 

S4-3-F 1.5<1.75 2 Metal Roofing Plano 

S4-3-G 1.5<1.75 2 Metal Shingles Plano 

S5-1-A >0.75<1 0 Asphalt Shingles Allen 

S5-1-A <0.75 1 Asphalt Shingles Allen 

S5-1-B >0.75<1 0 Asphalt Shingles Allen 

S5-1-C <0.75 0 Asphalt Shingles Allen 

S5-1-D <0.75 1 Asphalt Shingles Allen 
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Summary of Steep Slope Inspections by Report Number  
Team 
Number, 
Day & 
Inspection 
Number 

Apparent 
Maximum 
Hail Size 
(inches) 

Overall 
Damage 
Assessment 
[Rating] 

Roof Cover  
Category City 

S5-1-E <0.75 0 Asphalt Shingles Allen 

S5-1-F >0.75<1.0 2 Asphalt Shingles Allen 

S5-1-G <0.75 0 Asphalt Shingles Allen 

S5-1-H 1.25<1.5 2 Asphalt Shingles Allen 

S5-1-I <0.75 0 Asphalt Shingles Allen 

S5-1-J <0.75 0 Asphalt Shingles Allen 

S5-1-K <0.75 0 Asphalt Shingles Allen 

S5-1-L <0.75 0 Asphalt Shingles Allen 

S5-2-A 1.25<1.5 3 Asphalt Shingles Plano 

S5-2-B 1.25<1.5 3 Asphalt Shingles Sachse 

S5-2-C 2.5<3 4 Asphalt Shingles Wylie 

S5-2-D 2.5<3 4 Asphalt Shingles Wylie 

S5-2-E 1<1.25 0 Asphalt Shingles Wylie 

S5-2-F 1.5<1.75 4 Asphalt Shingles Wylie 

S5-2-G <0.75 1 Asphalt Shingles Wylie 

S5-3-0 <0.75 0 Asphalt Shingle Lewisville 

S5-3-A <0.75 0 Asphalt Shingles Lewisville 

S5-3-B <0.75 0 Asphalt Shingles Lewisville 

S5-3-C <0.75 0 Asphalt Shingles Lewisville 

S5-3-D <0.75 0 Asphalt Shingles Lewisville 

S5-3-E <0.75 1 Asphalt Shingles Lewisville 

S5-3-G <0.75 1 Asphalt Shingles Lewisville 

S5-3-H <0.75 0 Asphalt Shingles Lewisville 

S5-3-I <0.75 0 Asphalt Shingles Lewisville 

S5-3-J <0.75 0 Asphalt Shingles Lewisville 

S5-3-K <0.75 1 Asphalt Shingles Lewisville 

S5-3-L <0.75 1 Asphalt Shingles Lewisville 

S5-3-M <0.75 1 Asphalt Shingles Lewisville 

S5-3-N <0.75 0 Asphalt Shingles Lewisville 
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Summary of Low Slope Inspections by Report Number 

Team 
Number, 
Day & 
Inspection 
Number 

Apparent 
Maximum 
Hail Size 
(inches) 

Overall 
Damage 
Assessment 
[Rating] 

Roof Cover  
Category City 

L1-1-A 3.5 2         Built Up Roof Wylie 

L1-1-B 3.5 1         Built Up Roof Wylie 

L1-1-C 2 5         Single Ply Wylie 

L1-2-D 1 0         Single Ply Allen 

L1-2-E 0.75 0         Single Ply Allen 

L1-2-E (b) 3.5 5         Metal Wylie 

L1-2-F 3.5 5         Single Ply Wylie 

L1-2-G 2.5 5         Metal Wylie 

L2-1-A 3 5         Modified Bitumen Wylie 

L2-1-B 2.5 5         Wood Shingles Wylie 

L2-1-C 2.5 5         Modified Bitumen Wylie 

L2-1-D 2.5 5         Single Ply Wylie 

L2-1-E 2 1         Single Ply Wylie 

L2-1-F 2.5 1          Built-Up Wylie 

L2-1-G 2 3         Metal Wylie 

L2-2-B 2 1         Single Ply Wylie 

L2-2-C 0.75 1         Single Ply Wylie 

L2-2-D 0.5 0         Single Ply McKinney 

L2-3-1 1.5 5         Modified Bitumen Wylie 

L3-1-A 1.25 1         Modified Bitumen Garland 

L3-1-B 1.25 2         Metal Garland 

L3-1-C 1.25 1         Built Up Roof Garland 

L3-1-D 0.25 0         Modified Bitumen Garland 

L3-2-A 1.5 1         Built Up Roof Plano 

L3-2-B 1.5 3         Built Up Roof Plano 

L3-4-I 1.25 0         Metal Parker 

L4-1-A 1.5 5 
Sprayed Polyurethane 
Foam Plano 

L4-1-B 1.5 1         Single Ply Plano 

L4-1-C 1.5 3         Built Up Roof Plano 
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Summary of Low Slope Inspections by Report Number Sites 
Team 
Number, 
Day & 
Inspection 
Number 

Apparent 
Maximum 
Hail Size 
(inches) 

Overall 
Damage 

Assessment 
[Rating] 

Roof Cover 
 Category City 

L4-1-D 1.5 0     Built Up Roof Plano 

L4-1-E 1.5 5     Modified Bitumen Plano 

L4-1-F 1.25 5     Single Ply Garland 

L4-1-G 3 2     Single Ply Wylie 

L4-1-H 1 0     Single Ply Garland 

L4-1-I 0.25 0     Single Ply Rowlett 

L4-2-A 0.75 0     Single Ply Richardson 

L4-2-B 0.75 0     Built Up Roof Garland 

L4-2-D 0.75 1     Metal Sachse 

L4-2-E 4 5     Modified Bitumen Wylie 

L4-2-F 4 3     Built Up Roof Wylie 

L4-2-H 3 5     Modified Bitumen Wylie 

L4-2-I 3.5 5     Single Ply Wylie 

L4-2-J 4 5     Single Ply Wylie 

L4-3-A 1 1     Single Ply Plano 

L4-3-B 1.25 1     Modified Bitumen Plano 

L4-3-C 1.25 3     Modified Bitumen Plano 

L4-3-D 1.25 1     Single Ply Plano 

L4-3-E 1 1     Single Ply Plano 

L4-3-F 2.5 3     Single Ply Wylie 

L4-3-G 1 1     Single Ply Wylie 

L4-3-H 0.75 1     Single Ply Wylie 

L4-3-J 3.5 5     Metal Wylie 

L4-3-K 1.5 1     Single Ply Sachse 

L5-1-A 1.5 5     Single Ply Plano 

S3-1-H 1.25 1     Modified Bitumen Murphy 

S3-1-I 1.25 1     Modified Bitumen Murphy 

S3-1-J 1.25 1     Modified Bitumen Murphy 

S3-1-K 1.5 1     Modified Bitumen Murphy 

S3-2-N 1.25 1     Single Ply Murphy 
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Summary of Steep Slope by Roof Types and Hail Size 
Team 
Number, 
Day & 
Inspection 
Number 

Apparent 
Maximum 
Hail Size 
(inches) 

Overall 
Damage 

Assessment 
[Rating] 

Roof Cover  
Category City 

S5-3-0 <0.75 0 Asphalt Shingles Lewisville 

S1-2-F <0.75 0 Asphalt Shingles The Colony 

S1-2-H <0.75 0 Asphalt Shingles The Colony 

S1-2-J <0.75 0 Asphalt Shingles The Colony 

S1-3-L <0.75 0 Asphalt Shingles Richardson 

S1-3-L1 <0.75 0 Asphalt Shingles Richardson 

S1-3-N <0.75 0 Asphalt Shingles Richardson 

S1-3-O <0.75 0 Asphalt Shingles Richardson 

S2-1-B <0.75 1 Asphalt Shingles Frisco 

S2-1-C <0.75 1 Asphalt Shingles Frisco 

S2-1-F <0.75 0 Asphalt Shingles Plano 

S4-1-B <0.75 1 Asphalt Shingles Garland 

S4-1-E <0.75 0 Asphalt Shingles Garland 

S4-1-G <0.75 0 Asphalt Shingles Garland 

S5-1-A <0.75 1 Asphalt Shingles Allen 

S5-1-C <0.75 0 Asphalt Shingles Allen 

S5-1-D <0.75 1 Asphalt Shingles Allen 

S5-1-E <0.75 0 Asphalt Shingles Allen 

S5-1-F <0.75 2 Asphalt Shingles Allen 

S5-1-G <0.75 0 Asphalt Shingles Allen 

S5-1-I <0.75 0 Asphalt Shingles Allen 

S5-1-J <0.75 0 Asphalt Shingles Allen 

S5-1-K <0.75 0 Asphalt Shingles Allen 

S5-1-L <0.75 0 Asphalt Shingles Allen 

S5-2-G <0.75 1 Asphalt Shingles Wylie 

S5-3-A <0.75 0 Asphalt Shingles Lewisville 

S5-3-B <0.75 0 Asphalt Shingles Lewisville 

S5-3-C <0.75 0 Asphalt Shingles Lewisville 
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Summary of Steep Slope by Roof Types and Hail Size 

Team 
Number, 
Day & 
Inspection 
Number 

Apparent 
Maximum 
Hail Size 
(inches) 

Overall 
Damage 

Assessment 
[Rating] 

    Roof Cover  
    Category City 

S5-3-D <0.75 0 Asphalt Shingles Lewisville 

S5-3-E <0.75 1 Asphalt Shingles Lewisville 

S5-3-G <0.75 1 Asphalt Shingles Lewisville 

S5-3-H <0.75 0 Asphalt Shingles Lewisville 

S5-3-I <0.75 0 Asphalt Shingles Lewisville 

S5-3-J <0.75 0 Asphalt Shingles Lewisville 

S5-3-K <0.75 1 Asphalt Shingles Lewisville 

S5-3-L <0.75 1 Asphalt Shingles Lewisville 

S5-3-M <0.75 1 Asphalt Shingles Lewisville 

S5-3-N <0.75 0 Asphalt Shingles Lewisville 

L3-3- >0.75<1 1 Asphalt Shingles Denton 

S1-1-F >0.75<1 0 Asphalt Shingles Wylie 

S1-3-M >0.75<1 0 Asphalt Shingles Richardson 

S5-1-A >0.75<1 0 Asphalt Shingles Allen 

S5-1-B >0.75<1 0 Asphalt Shingles Allen 

S5-1-H >0.75<1 2 Asphalt Shingles Allen 

S5-2-B >0.75<1 3 Asphalt Shingles Sachse 

S1-1-D 1.0<1.25 2 Asphalt Shingles Sachse 

S1-2-K 1.0<1.25 1 Asphalt Shingles Sachse 

S1-3-S 1.0<1.25 4 Asphalt Shingles Richardson 

S2-1-A 1.0<1.25 1 Asphalt Shingles Frisco 

S4-1-C 1.0<1.25 3 Asphalt Shingles Garland 

S5-2-E 1.0<1.25 0 Asphalt Shingles Wylie 

L3-3-A 1.25<1.5 2 Asphalt Shingles Allen 

S1-3-Q 1.25<1.5 4 Asphalt Shingles Richardson 

S1-3-R 1.25<1.5 0 Asphalt Shingles Richardson 

S3-2-L 1.25<1.5 3 Asphalt Shingles Murphy 

S3-2-M 1.25<1.5 3 Asphalt Shingles Murphy 

S4-2-E 1.25<1.5 2 Asphalt Shingles Murphy 

S5-2-A 1.25<1.5 3 Asphalt Shingles Plano 

S2-2-H 1.5<1.75 1 Asphalt Shingles Plano 

S2-2-G 1.5<1.75 1 Asphalt Shingles Plano 
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Summary of Steep Slope by Roof Types and Hail Size 

Team 
Number, 
Day & 
Inspection 
Number 

Apparent 
Maximum 
Hail Size 
(inches) 

Overall 
Damage 

Assessment 
[Rating] 

Roof Cover  
Category City 

S2-2-L 1.5<1.75 3 Asphalt Shingles Plano 

S2-3-O 1.5<1.75 2 Asphalt Shingles Plano 

S2-3-Q 1.5<1.75 3 Asphalt Shingles Plano 

S3-2-O 1.5<1.75 3 Asphalt Shingles Sachse 

S3-2-P 1.5<1.75 4 Asphalt Shingles Plano 

S4-1-D 1.5<1.75 4 Asphalt Shingles Garland 

S4-1-H 1.5<1.75 4 Asphalt Shingles Garland 

S4-2-A 1.5<1.75 4 Asphalt Shingles Murphy 

S4-2-B 1.5<1.75 3 Asphalt Shingles Murphy 

S4-2-C 1.5<1.75 2 Asphalt Shingles Murphy 

S4-2-D 1.5<1.75 3 Asphalt Shingles Murphy 

S4-2-F 1.5<1.75 2 Asphalt Shingles Murphy 

S4-2-G 1.5<1.75 4 Asphalt Shingles Murphy 

S5-2-F 1.5<1.75 4 Asphalt Shingles Wylie 

S1-1-A 1.75<2 4 Asphalt Shingles Sachse 

S1-1-B 1.75<2 2 Asphalt Shingles Sachse 

S1-1-E 1.75<2 2 Asphalt Shingles Wylie 

S1-3-P 1.75<2 4 Asphalt Shingles Richardson 

S4-2-H 1.75<2 4 Asphalt Shingles Murphy 

S4-2-I 1.75<2 3 Asphalt Shingles Murphy 

S4-2-I 1.75<2 3 Asphalt Shingles Murphy 

S3-1-G 1.75<2.0 4 Asphalt Shingles Murphy 

S2-2-J 2.0<2.25 3 Asphalt Shingles Plano 

S2-2-K 2.0<2.25 3 Asphalt Shingles Plano 

S2-2-M 2.0<2.25 3 Asphalt Shingles Plano 

S2-2-N 2.0<2.25 3 Asphalt Shingles Plano 

S4-3-A 2.0<2.25 4 Asphalt Shingles Wylie 

S4-3-B 2.0<2.25 4 Asphalt Shingles Wylie 

S4-3-C 2.0<2.25 4 Asphalt Shingles Wylie 

 
 
 



RICOWI Hailstorm Investigation  

             North Texas ï April 11 , 2016 
 

 

 

 32 

Summary of Steep Slope by Roof Types and Hail Size 

Team 
Number, Day 
& Inspection 
Number 

Apparent 
Maximum 
Hail Size 
(inches) 

Overall 
Damage 
Assessment 
[Rating] 

Roof Cover 
Category                City 

L2-2-1 2.5<3 4 Asphalt Shingles Wylie 

S2-1-D 2.5<3 4 Asphalt Shingles Plano 

S2-1-E 2.5<3 4 Asphalt Shingles Plano 

S2-2-I 2.5<3 3 Asphalt Shingles Plano 

S5-2-C 2.5<3 4 Asphalt Shingles Wylie 

S5-2-D 2.5<3 4 Asphalt Shingles Wylie 

S3-1-A 3<3.5 5 Asphalt Shingles Wylie 

S3-1-B 3<3.5 5 Asphalt Shingles Wylie 

S3-1-E 3<4.0 5 Asphalt Shingles Wylie 

S2-3-P 4.0<5 5 Asphalt Shingles Wylie 

S3-1-D 3.5<4.0 5 Cedar Shingles Wylie 

S4-1-A >0.75<1 2 Concrete Tile Garland 

L3-3-B <0.75 2 Metal Roofing Allen 

S-4-1-G <0.75 0 Metal Roofing Garland 

S4-1-F <0.75 0 Metal Roofing Garland 

L3-3-C 1.25<1.5 2 Metal Roofing Allen 

S3-3-O 1.5<1.75 3 Metal Roofing Denton 

S4-3-D 1.5<1.75 2 Metal Roofing Plano 

S4-3-E 1.5<1.75 2 Metal Roofing Plano 

S4-3-F 1.5<1.75 2 Metal Roofing Plano 

S4-3-G 1.5<1.75 2 Metal Roofing Plano 

S1-1-C 1.75<2 4 Metal Roofing Sachse 

S4-3-C1 2<2.25 4 Metal Roofing Wylie 

S3-1-C 3.0<3.5 5 Metal Roofing Wylie 

S3-1-F 3.5<4.0 4 Metal Roofing Wylie 
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Summary of Low Slope by Roof Types and Hail Size 

 

Inspection 
Number 

Apparent 
Maximum 
Hail Size 
(inches) 

Overall 
Damage-  Roof Cover Type City 

L3-1-C 1.25 1 Built Up Roof Garland 

L4-2-B 0.75 0 Built Up Roof Garland 

L3-2-A 1.5 1 Built Up Roof Plano 

L3-2-B 1.5 3 Built Up Roof Plano 

L4-1-C 1.5 3 Built Up Roof Plano 

L4-1-D 1.5 0 Built Up Roof Plano 

L1-1-A 3.5 2 Built Up Roof Wylie 

L1-1-B 3.5 1 Built Up Roof Wylie 

L4-2-F 4 3 Built Up Roof Wylie 

L2-1-F 2.5 1 Built-Up Roof Wylie 

L3-1-B 1.25 2 Metal Garland 

L3-4-I 1.25 2 Metal Parker 

L4-2-D 0.75 1 Metal Sachse 

L1-2-G 2.5 5 Metal Wiley 

L1-2-E 3.5 4 Metal Wylie 

L2-1-G 2 1 Metal Wylie 

L4-3-J 3.5 5 Metal Wylie 

L3--1-D <0.25 0 Modified Bitumen Garland 

L3-1-A 1.25 1 Modified Bitumen Garland 

L3-1-C <0.25 0 Modified Bitumen Garland 

S3-1-H 1.25 1 Modified Bitumen Murphy 

S3-1-I 1.25 1 Modified Bitumen Murphy 

S3-1-J 1.25 1 Modified Bitumen Murphy 

S3-1-K 1.5 1 Modified Bitumen Murphy 

L4-1-E 1.5 5 Modified Bitumen Plano 

L4-3-B 1.25 1 Modified Bitumen Plano 

L4-3-C 1.25 3 Modified Bitumen Plano 

L2-1-A 3 5 Modified Bitumen Wylie 

L2-1-C 2.5 5 Modified Bitumen Wylie 

L2-3-1 1.5 5 Modified Bitumen Wylie 
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          Summary of Low Slope by Roof Types and Hail Size 

Team 
Number, 
Day & 
Inspection 
Number 

Apparent 
Maximum 
Hail Size 
(inches)] 

Overall 
Damage 

Roof Cover  
Category                           City 

L4-2-E 4 5 Modified Bitumen Wylie 

L4-2-H 3 5 Modified Bitumen Wylie 

L1-2-D 1 0 Single Ply Allan 

L1-2-E 0.75 0 Single Ply Allan 

L4-1-F 1.25 5 Single Ply Garland 

L4-1-H 1 0 Single Ply Garland 

L4-1-I 1 0 Single Ply Garland 

L2-2-D 0.5 0 Single Ply McKinney 

S3-2-N 1.25 1 Single Ply Murphy 

L4-1-B 1.5 1 Single Ply Plano 
L4-3-A 1 1 Single Ply Plano 

L4-3-D 1.25 1 Single Ply Plano 

L4-3-E 1 1 Single Ply Plano 

L5-1-A 1.5 5 Single Ply Plano 

L4-2-A 0.75 0 Single Ply Richardson 

L4-1-I            <0.25 0 Single Ply Rowlett 

L4-3-K 1.5 1 Single Ply Sachse 

L1-1-C 2 5 Single Ply Wylie 

L1-2-F 3.5 5 Single Ply Wylie 

L2-1-D 2.5 5 Single ply Wylie 

L2-1-E 2 1 Single ply Wylie 

L2-2-B 2 1 Single Ply Wylie 

L2-2-C 0.75 1 Single Ply Wylie 

L4-1-G 3 2 Single Ply Wylie 

L4-2-I 3.5 5 Single Ply Wylie 

L4-2-J 4 5 Single Ply Wylie 

L4-3-F 2.5 3 Single Ply Wylie 

L4-3-G 1 1 Single Ply Wylie 

L4-3-H 0.75 1 Single Ply Wylie 

L4-1-A 1.5 5 Spray Polyurethane Foam Plano 

L2-1-B 2.5 5    Wood Shingles Wylie 
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Substrate vs Damage Report 

 
 
Inspection 
Number 

Substrate Directly under 
membrane 

Apparent 
Maximum 
Hail Size 
(inches)                   Overall Damage 

L2-1-F Unknown 2.5 1 

L3-1-D High Compressive 0.25 0 

L3-1-C High Compressive 0.25 0 

L4-1-I High Compressive 0.25 0 

L2-2-D High Compressive 0.5 0 

L1-2-E High Compressive 0.75 0 

L2-2-C High Compressive 0.75 1 

L4-2-A High Compressive 0.75 0 

L1-2-D High Compressive 1 0 

L4-3-E High Compressive 1 1 

L3-1-A High Compressive 1.25 1 

L4-1-F High Compressive 1.25 5 

S3-1-I High Compressive 1.25 1 

S3-1-J High Compressive 1.25 1 

L3-2-A High Compressive 1.5 1 

L3-2-B High Compressive 1.5 3 

L4-1-B High Compressive 1.5 1 

L5-1-A High Compressive 1.5 5 

S3-1-K High Compressive 1.5 1 

L1-1-C High Compressive 2 5 

L2-1-E High Compressive 2 1 

L2-2-B High Compressive 2 1 

L4-3-F High Compressive 2.5 3 

L4-2-B Low Compressive 0.75 0 

L4-2-D Low Compressive 0.75 0 

L4-3-H Low Compressive 0.75 1 
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Substrate vs Damage Report 

 
Inspection 
Number 

Substrate Directly 
under membrane 

          Apparent             
Maximum 
Hail Size 
(inches)                    Overall Damage 

L4-1-H Low Compressive 1 0 

L4-1-I Low Compressive 1 0 

L4-3-A Low Compressive 1 1 

L4-3-G Low Compressive 1 1 

L3-1-3 Low Compressive 1.25 1 

L3-1-B Low Compressive 1.25 2 

L3-4-I Low Compressive 1.25 0 

L4-3-B Low Compressive 1.25 1 

L4-3-C Low Compressive 1.25 3 

L4-3-D Low Compressive 1.25 1 

S3-1-H Low Compressive 1.25 1 

S3-2-N Low Compressive 1.25 1 

L2-3-1 Low Compressive 1.5 5 

L4-1-A Low Compressive 1.5 5 

L4-1-C Low Compressive 1.5 3 

L4-1-D Low Compressive 1.5                                    0 

L4-1-E Low Compressive 1.5                                  5 

L4-3-K Low Compressive 1.5                                   1 

L1-2-G Low Compressive 2.5 0 

L2-1-D Low compressive 2.5      5 

L2-1-A Low Compressive 3 5 

L4-1-G Low Compressive 3 2 

L4-2-H Low Compressive 3 5 

L1-1-A Low Compressive 3.5 2 

L1-1-B Low Compressive 3.5 1 

    



RICOWI Hailstorm Investigation  

             North Texas ï April 11 , 2016 
 

 

 

 40 

 

 

 

 
 
 

 
 
 
 
 
 
 
 
 

 
 
 

Substrate Directly 
under membrane 

Apparent 
Maximum 
Hail Size 
(inches) 

                         Overall 
Damage 

L1-2-E(b) Low Compressive 3.5 4 

L1-2-F Low Compressive 3.5 5 

L4-2-I Low Compressive 3.5 5 

L4-3-J Low Compressive 3.5 5 

L4-2-E Low Compressive 4 5 

L4-2-F Low Compressive 4 3 

L4-2-J Low Compressive 4 5 

L2-1-C Unknown 2.5 5 

L2-1-G Unknown 2 1 

L2-1-B Unknown 2.5 5 

¶ Two older roofs had high damage  over compressive substrate 

¶ One roof older than 15years had substantial damage over high compressive 

substrate 

¶ Twelve roofs had high damage over low compressive substrate 

¶ Three roofs had substantial damage over low compressive substrate 
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Appendix B: 
 

 

 

Team Summary Reports and Steep Slope Inspection Reports 

 
 

The individual site selections in both the steep and low slope section of this 
document do not include all of the investigations conducted by the RICOWI Hail 

Investigation Teams during this period.  The included sites were selected for 
inclusion based on the following characteristics: relatively large hail; significant 

damage; or interesting information. 
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Team 1 Steep Slope Summary Report  

 

 

                                                  Overview 

 
 

 

Team S1 observed and evaluated 18 roofs in total.  There were a number of addresses 
where we were denied access.  We also reviewed representative roofs in sections of 
towns.   
 
The roof types were as follows: 

¶ 13 Laminate composite asphalt, (one was a Class 4 hail resistant)  

¶ 4 - 3-tab asphalt 

¶ 1 corrugated panel 
 
Day 1 included observations at two large apartment complexes in Sachse and Wylie.  
The Wylie was under construction and there were about 20 buildings on the site.  At 
Sachse there was 35 Buildings on site and we evaluated 3 buildings with laminate 
asphalt shingles and one carport with corrugated metal panels.  
 
Damage was extensive in Sachse location.  We checked three different types of 
buildings widely dispersed in the complex.  Extensive damage was found on all with 
most found on the west and north slopes.  Damage consisted of fractures and bruising.  
None of the underlying courses were damaged by the hail impacts, only the upper 
covering shingles.  
Wylie buildings were only a half to ¾ mile from the Sachse buildings and the findings 
were minimal damage to no damage.  
 
Day 2 started in The Colony, Texas.  We checked three buildings with 3-tab asphalt 
composite shingles.  No damage found but we found up to 0.5ò spatter marks on metal.  
Scouting the area for damage found no other hail indicators that appeared to indicate 
hail damage.  We then scouted Little Elm in the afternoon with using the Hail Map that 
showed a potential 1.5-1.75ò hail.  Scouting south to north and east to west found no 
indicators.  Residents indicated there was nothing more than ñpea sizeò.   Spatter marks 
were typically 0.25-0.5ò, no damage found and we were located in the center of the 
largest ring of hail sizes on the Hail Map.  
 
Day 3 the team was in Richardson, Texas.  We started out near the west side near the 
University of Texas.  None of the 4 we found on the west side in a cluster of 7 
addresses had any hail damage.  Although there were a number of roofers that had 
apparently sold roof replacements in the area.  Spatter marks were all 0.25-0.5ò.   
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There was a cluster of roofs on the east side of Richardson that were checked and we 
found damage to roof coverings on all but one.  The roofs that were damaged were 
laminated asphalt roofs.  The hail sizes were from 1.0ò-1.75ò.  Damage was typically 
found on all slopes except the east slope.  A high number of damage hits were found.  
Damages consisted of fractures, bruising and granular loss.  
 
Some buildings consisted of ancillary areas with low slope roof membranes.  No 
damage to those membranes were found in our investigations.  
 
 
Collateral damages 
Roofs that were damaged that had acrylic skylights were typically damaged.  Metal vent 
covers were heavily damaged in Sachse and Richardson.  Plastic vent covers were 
largely undamaged from hail impacts.   Prefinished aluminum downspouts were dented 
in Sachse and Wylie and Richardson.   
 
Experiences 
 
By the last day we learned how to be more efficient and produce more results.  Many of 
the places had issues with us ascending their roof.  When this happened weôd cold call 
a nearby location and had moderate success until the afternoon of the last day.  I think 
my teammates were looking too grubby. 
 
We approached Richardson by entering the addresses with a label in Google Maps.  
We arranged a schedule to visit based on proximity and dispersion.  We didnôt find 
much on the west side of Richardson.  While we had 7 places in this area, we started at 
the upper end on the west side; found nothing.  The next one we visited was the west 
end of the same cluster.  Still nothing.  We went south from there and checked another 
near the middle and found nothing.  Finally we went on the lower east side of the 
western cluster and found nothing.  We decided there wasnôt much value in checking 
the other three since we had those surrounded.   
 
The next set of efforts were on the eastern side of Richardson and found more damage.  
We approached it similarly, except we were looking for the edges of the damage and 
different roof types.  We didnôt have as much luck finding people to let us on their roof.   
 
We spent some time scouting for damage areas on the second day after finding 
nothing.  We used the Hail map to target the Little Elm area and found the maps were 
not consistent with found hail indicators and peopleôs experiences were.  We also 
checked an area of Sachse where hail maps indicated there was heavy hail and only 
found small hail indicators on electric boxes and fences.  There was also few, if any, 
tarped roofs and Roofing Contractors signs in these areas. 
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We were able to assess several roofs where there was a number of roofs under 
contract to be removed but our findings didnôt support the level of damage or in several 
cases; any damage to the roofs in the immediate vicinity.   
 
 
SUGGESTIONS 
 
I would think that a team of 2 could scout for damage indicators using the Hail Map as 
guidance.  The goal would be to find the actual areas where there is activity and 
damage and then radiate outward.  Indicators on fences and electric boxes can be 
used.   Local fire and police may also be able to tell us the areas where the larger hails 
hit and then evaluate the map for directions to check and then scout out those areas.   
 
It was interesting to find that there was substantial impact damage to areas that were 
South of the main areas shown on the hail map (Plano and Richardson) whereas 
Sachse had less intense damage than expected based on the Hail Mapping.   
 
Teams of 2 may be enough on inspections for steep slope.  Having a hail map is 
helpful.   
 
 

Team Members 
 

 

Jeffery A. Cissell PE ï Data recorder, inspections 
Brett Cholewa, RRO ï Photo, inspections 
Robert White, RRO ï Shingle technical advisor 
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       Team 1 Data Reports and Photographs 
         Steep Slope Inspection Site  

 

 

Inspection Number  S1-1-A 

Site Latitude                33.0927 

Site Longitude  -96.6796 

Area Size (Square 
feet)  

 
9500 

Approximate Age 
(Years) 

 
<3 

General Condition  Excellent 

Slope                                        5<6 

Roof Type                         Laminated/Architectural 

Impact Resistant? Unknown 

Apparent Maximum 
Hail Size ï (Diameter 
inches) 

 
 
1.75<2 

Typical or Mean Hail 
Size (Inches)  

 
1.25<1.5 

Apparent Angle of 
Impact (Degrees) 

 
60<75 

Is the Roof 
Scheduled for 
Replacement?                      

 
 
Unknown 

Is There Known Roof 
Leakage from This 
Hailstorm?           

 
 
No 

Overall Damage 
Rating  

 
4 

Types of Hail 
Damage Observed  

 
Granule/ Aggregate Loss, Chipped/Broken ridge 
or valley, puncture 

Comments 
Regarding 
Inspection 

Probably hard hail, good dents in copper with nice 
imprints 
Slopes facing wind direction over 200/square/ 
opposing side had 32/square 
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Steep Slope Investigation Site S1-1-A 

  
Ridge units with hailstone impact 
damage. Note: Damaged vent covers. 

Field units within west slope contain 
hailstone impact damage.  

  
Fracture in mat due to hailstone 
impact.  .ÏÔÅȡ ͯςȢππȱ 

View of backside of mat at abrasion in 
previous photo.  
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Steep Slope Inspection Site 
 

 

Inspection Number  S1-1-B 

Site Latitude                33.0927 

Site Longitude  -96.6796 

Area Size (Square 
feet)  

 
1000 

Approximate Age 
(Years) 

 
<3 

General Condition  Excellent 

Slope                                        3<4 

Roof Type                          

Impact Resistant?  

Apparent Maximum 
Hail Size ï (Diameter 
inches) 

 
 
1.75<2 

Typical or Mean Hail 
Size (Inches)  

 
1.25<1.5 

Apparent Angle of 
Impact (Degrees) 

 
60<75 

Is the Roof 
Scheduled for 
Replacement?                      

 
 
No 

Is There Known Roof 
Leakage from This 
Hailstorm?           

 
 
No 

Overall Damage 
Rating  

 
2 

Types of Hail 
Damage Observed  

 
Dent (metal roofing) 

Comments 
Regarding 
Inspection 

Some vertical metal dented 
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Steep Slope Investigation Site S1-1-B 

  
Close-Up of Dimples on Panel Surface Close Up of Dimples from Previous 

Photo 

  
Dimples on Underside of Panels   Close Up of Dimples 
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                               Steep Slope Inspection Site  
 

Inspection Number  S1-1-C 

Site Latitude                32.5927 

Site Longitude  -96.3434 

Area Size (Square 
feet)  

 
6000 

Approximate Age 
(Years) 

 
<3 

General Condition  Excellent 

Slope                                        5<6 

Roof Type                         Laminated/Architectural 

Impact Resistant? Unknown 

Apparent Maximum 
Hail Size ï (Diameter 
inches) 

 
 
1.75<2 

Typical or Mean Hail 
Size (Inches)  

 
1.25<1.5 

Apparent Angle of 
Impact (Degrees) 

 
60<75 

Is the Roof 
Scheduled for 
Replacement?                      

 
 
Unknown 

Is There Known Roof 
Leakage from This 
Hailstorm?           

 
 
No 

Overall Damage 
Rating  

 
4 

Types of Hail 
Damage Observed  

Granule/ Aggregate Loss, Chipped/Broken ridge 
or valley, Puncture, Bruised and fractured 

Comments 
Regarding 
Inspection 

North and west slopes severely damaged 
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Steep Slope Investigation Site S1-1-C 

  
Hailstone impact damage to ridge 
units.  Note: North facing surface  

Damaged field units on north slope  

  
Damage with scale South facing surface of ridge units 

contain no damage 
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Steep Slope Inspection Site  
 

 

Inspection Number  S1-1-D 

Site Latitude                32.5902 

Site Longitude  -96.3353 

Area Size (Square 
feet)  

 
2800 

Approximate Age 
(Years) 

 
>15 

General Condition  Fair 

Slope                                        5<6 

Roof Type                         Laminated/Architectural 

Impact Resistant? Unknown 

Apparent Maximum 
Hail Size ï (Diameter 
inches) 

 
 
1<1.25 

Typical or Mean Hail 
Size (Inches)  

 
<0.75 

Apparent Angle of 
Impact (Degrees) 

 
60<75 

Is the Roof 
Scheduled for 
Replacement?                      

 
 
Yes 

Is There Known Roof 
Leakage from This 
Hailstorm?           

 
 
No 

Overall Damage 
Rating  

 
2 

Types of Hail 
Damage Observed  

Granule/ Aggregate Loss, Bruised and fractured 
ridge 

Comments 
Regarding 
Inspection 

Aged, more than 50% granule loss  
3 yrs remaining service life 
Only moderately affected west slope affected 
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Steep Slope Inspection Site S1-1-D 

  
Hip units with no damage  Damaged to units on west facing slope  

  
!ÂÒÁÓÉÏÎ ×ÉÔÈ ÓÃÁÌÅȢ .ÏÔÅȡ ͯρȢππȱ Granule loss due to natural 

weathering (typical).  
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Steep Slope Inspection Site  
 

 

Inspection Number  S1-3-P 

Site Latitude                32.5912 

Site Longitude  -96.4042 

Area Size (Square 
feet)  

 
4300 

Approximate Age 
(Years) 

 
12<15 

General Condition   

Slope                                        5<6 

Roof Type                         Laminated/Architectural 

Impact Resistant?  

Apparent Maximum 
Hail Size ï (Diameter 
inches) 

 
 
1.75<2 

Typical or Mean Hail 
Size (Inches)  

 
1.25<1.5 

Apparent Angle of 
Impact (Degrees) 

 
60<75 

Is the Roof 
Scheduled for 
Replacement?                      

 
 
Yes 

Is There Known Roof 
Leakage from This 
Hailstorm?           

 
 
No 

Overall Damage 
Rating  

 
4 

Types of Hail 
Damage Observed  

 
Granule/ Aggregate Loss, Chipped/Broken ridge 
or valley, Puncture 

Comments 
Regarding 
Inspection 

All slopes major damage except east (leeward 
side) 
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Steep Slope Inspection Site S1-3-P 

  
Damaged ridge units.  Hailstone impact abrasion on ridge 

unit.  .ÏÔÅȡ ͯρȢυπȱ 

  
Hailstone impact abrasions on field 
units.  

Abrasion with scale.  
.ÏÔÅȡ ͯπȢχυȱ 
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Team 02 Steep Slope Summary Report 
 

 

 

    Overview 
Day One 
Team S-2 issued 16 residential sites in Frisco, 12 of 16 were inspected. Very little if any 
damage to include impact distress to the asphalt shingles was observed. Some dents, 
dings to sheet metal components was observed. Returned to hotel to get more site 
listings. 
During afternoon of day one began to attempt assessments from list of 45 residential 
sites in Plano. Notable conditions included extensive impact distress to two 20+ year old 
three-tab roofs. Despite extent of shingle depletion, shingles evidenced impact distress 
consistent with 1-1/2 to 1-3/4 inch hail stone impacts. Balance of roofs with varied age 
ranges evidenced impact distress which included punctures consistent with impacts 
caused by hail in the 2 to 2-1/2 inch range. 
 
During day two and three accessed 16 of the 45 possible residential shingle roofs. Of 
these, several were gained through speaking to neighbors or individuals outside their 
homes. As expected shingles believed to be that of impact resistance type fared much 
better, and shingles not fully supported such as hip/ridge caps were damaged by 
impacts when field shingles were not. Lighter gage metals, particularly that of gas flues 
and box vents, sustained the most damage, even if the shingles only evidenced limited 
hits or impact distress. 
 
Day three was started with a side trip to Wylie without specific sites to investigate. 
Found a homeowner with contractor on Longhorn lane where house was in the process 
of being re-roofed. Homeowner was receptive to allowing a roof inspection as well as 
walking the property. The OSB roof deck evidenced several punctures, some of which 
measured 4 inches in diameter. The yard evidenced numerous impact craters 
measuring approximately 4 inches in diameter. Wood fence evidenced multiple broken 
pickets due to impacts. Numerous photos were taken to surrounding area where severe 
impact damage to vinyl siding, auto windshields, signage, standing-seam roofs, etc. 
were observed.            
 

Team Members 
 

Scott Curry, Data Collector 
Doug Thagard, Photographer 
Stephen Towne, Report Writer 
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Team 02 Data Reports and Photographs 
          

       Steep Slope Inspection Site  
 

 

Inspection Number  S2-1-E 

Site Latitude                33.1155 

Site Longitude  96.7999 

Area Size (Square 
feet)  

 
30 

Approximate Age 
(Years) 

 
>15 

General Condition  Poor 

Slope                                        8<9 

Roof Type                         3 tab Fiberglass 

Impact Resistant? Unknown 

Apparent Maximum 
Hail Size ï (Diameter 
inches) 

 
 
2.5<3 

Typical or Mean Hail 
Size (Inches)  

 
1.5<1.75 

Apparent Angle of 
Impact (Degrees) 

 
60<75 

Is the Roof 
Scheduled for 
Replacement?                      

 
 
Yes 

Is There Known Roof 
Leakage from This 
Hailstorm?           

 
 
Unknown 

Overall Damage 
Rating  

 
4 

Types of Hail 
Damage Observed  

 
Granule/ Aggregate Loss 

Comments 
Regarding 
Inspection 

Very old 3-tab 
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Steep Slope Inspection Site S2-1-E 

  
Overview Severe Granule loss  Primary direction from east.  

  
Approximately 1  inch hail, but severe 
granule loss  

Damaged shingle and granule loss  
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Steep Slope Inspection Site 
 

 

Inspection Number  S2-2-H 

Site Latitude                33.0500 

Site Longitude  96.8407 

Area Size (Square 
feet)  

 
46 

Approximate Age 
(Years) 

 

General Condition  Good 

Slope                                        8<9 

Roof Type                         Laminated/Architectural 

Impact Resistant?  

Apparent Maximum 
Hail Size ï (Diameter 
inches) 

 
 
1.25<1.5 

Typical or Mean Hail 
Size (Inches)  

 
>0.75<1 

Apparent Angle of 
Impact (Degrees) 

 
60<75 

Is the Roof 
Scheduled for 
Replacement?                      

 
 
Yes 

Is There Known Roof 
Leakage from This 
Hailstorm?           

 
 
No 

Overall Damage 
Rating  

 
1 

Types of Hail 
Damage Observed  

 
Granule/ Aggregate Loss 

Comments 
Regarding 
Inspection 

Hail damage occurred on March 23 
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Steep Slope Inspection Site S2-2-H   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Overview   Impact distress  
 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 Hits to West  Impact with granule loss only  
 
 

 

 


